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Greenston®igital Library Version3 is acompleteredesigrandreimplementation
of the Greenstonadligital library software. The currentversion(Greenstone2¢n-
joys considerablsuccesandis beingwidely used.Greenstone®ill capitaliseon
this successandin additionit will

o improve flexibility, modularity andextensibility
e lower the barfor “getting into” the Greenstoneodewith a view to under
standingandextendingit

o useXML wherepossiblanternallytoimprove theamounbf self-documentation

o male full useof existing XML-relatedstandardeindsoftware

e provide improvedinternationalisatio, particularlyin termsof sortorder in-
formationbrowsing, etc.

¢ includenew featureghatfacilitateadditional“contentmanagementbpera-
tions

e operateon ascalerangingfrom personablesktopto corporatdibrary

e easilypermittheincorporationof text mining operations

e useJava,to encouragenultilinguality, X-compatibility, andto permiteasier
inclusionof existing Java code(suchasfor text mining).

Partsof Greenstonavill remainin otherlanguagege.g. MG, MGPP); NI (Java
Native Interface)will beusedto communicatavith these.

A descriptionof the generaldesignand architectureof Greenstone3s cov-
eredby thedocumeniThe design of Greenstone3: An agent based dynamic digital
library (design-2002.psn thegsdi3/docs/manualirectory).

This documentatiorconsistsof several parts. Sectionl coversgreenstonén-
stallation,how to accesghe library, and someadministrationissues. Section2
looks at usingthe samplecollections,creatingnew collections,andhow to make
small customisationgo the interface. The remainingsectionsare aimedtowards
the Greenstoneleveloper Section3 describeghe run-timesystem,ncludingthe
structureof the software, andthe messagdormat, while Section4 describeghe
collectionbuilding processSection5 describedow to addnew featureso Green-
stone,suchashow to addnew servicesnew pagetypes,new pluginsfor different



documenformats.Section6 describefiow to make Greenstoneunin adistributed
fashion,using SOAP asan examplecommunicationgrotocol. Finally, thereare
seseralappendicesncludinghow to install Greenstonérom CVS, anda compar
isonof greenston@ andgreenston@& formatstatements.



1 Greenstonanstallation and administration

This sectioncaverswhereto get Greenstone from, how to install it andhow to
runit. Thestandardnethodof runningGreenstonés asa Javaservlet.We provide
the Tomcatservletcontainerto sene the servlet:-). Standardvebsenersmaybe
ableto beconfiguredo provide servietsupportandtherebyremove theneedio use
Tomcat. Pleaseseeyour web sener documentatiorfor this. This documentation
assumeshatyou areusingTomcat.To acces$Greenstonefomcatmustbe started
up,andthenit canbeaccessesdlia awebbrowser

1.1 Getandinstall Greenstone

Greenstonés availablefrom ht t p: / / www. gr eenst one. or g/ gr eensone3. There
arecurrentlytwo distributions: a self-installingtar for Linux, anda Windows exe-
cutable.

Greenstonas also available through CVS (ConcurrentVersioning System).
This providesthe absolutdatestdevelopmentversion,andis not guaranteedo be
stable.AppendixA describesiow to downloadandinstall Greenstonérom CVS.

1.1.1 Linux

Downloadthe latestversionof the self-installingtar file, gsdI3-x.xx-unix.shand
runit in ashell(./gsdI3-x.xx-unix.sh)Greenstonavill beinstalledinto adirectory
calledgsdI3insidethe currentdirectory Theinstall scriptwill promptyou for the
nameof your computemndwhatportto runtomcaton (thedefaultsbeinglocalhost
and8080).OnceGreenstonéasbeeninstalled,you canstartthelibrary by running
JgsdI3/gs3-launch.standopeningup a browser pointing to localhost:8080/gH3
(or differentcomputemameandport).

1.1.2 Windows

Downloadthe latestWindows executablegsd|3-x.xx-win32.ge, anddoubleclick
it to starttheinstallation. Youwill be promptedfor your computemameandport
numberto run Tomcaton (defaultsarelocalhostand 8080). Once Greenstonés
installed,you canaccesghe library by selectingGreenstone Digital Library in
the Startmenu.

1.1.3 Accessinghe library in abrowser

Onceyou have startedup the library (seethe previous sectionsfor OS depen-
dentinstructions),you canaccesst in a browser at http://localhost:880/g«I3
(or http:/lyourcompute-nameyour-chasen-port/gsdi3). This getsyou to a wel-
comepage,with threelinks: oneto run a testservlet(this allows you to check
that Tomcatis runningproperly),oneto run the standardibrary servletusingthe
sitel ocal si t e, andoneto run alibrary servletusingthesitesoapsi t e. This site



usesa SOAP connectionto communicatawith localsite,anddemonstratethe li-
braryworking in a distributed fashion.SeeSection6 for detailsabouthow to run
Greenstonglistributedly

1.2 How the library works

Thestandardibrary programis a Java servlet.
Othertypesof interfacescanbe used,suchas Java GUI programs. SeeSec-
tion 5.3for detailsabouthow to male these.

1.2.1 Restarting the library

Thelibrary program(actuallytomcat)canberestarteddy ... (** putamechanism
in eachinstall program®*).

Tomcatmustbe shutdavn andrestartedary time you make changesn thefol-
lowing for thosechangedo take effect:

o $GSDL3HOVE/ web/ VEB- | NF/ web. xmi
e $GSDL3HOME/ comms/ j akarta/tontat/conf/server. xm
e ary classeor jar files usedby the servlets

Note: stdoutandstderrfor the servletshothgoto
$GSDL3HOVE/ conms/ j akart a/tontat/ | ogs/ cat al i na. out

1.3 Directory structure

Tablel shavsthefile hierarchyfor Greenstone3Thefirst partshavs thecommon
stuf which can be sharedbetweenGreenstonaisers—thesource,libraries etc.
UnderLinux, thesewill eventuallybeinstalledinto appropriatesystemdirectories.
The secondpart shaws stuf usedby one person/group—theisitesandinterface
setup(seeSectionl.4). etc. Therecanbe severalssites/interacesperinstallation.

1.4 Sitesand interfaces

local gsstuff (sitesandinterfaces)vs installedstuf (code)
wherethey live, whatsthe difference whateachcontains.

A siteis comprisedof a setof collectionsandpossiblyservices.An interface
is a setof imagesalongwith a setof xslt files usedfor translatingxml outputfrom
the library into an appropriateform—html for the serviletcase. One greenstone
installationcanhave mary sitesandinterfaces.Oneinstantiationof a servletuses
one site and oneinterface. Sitesand interfacescan be matchedup in different
ways. For example,a single site might be sened with two differentinterfaces.
This providesdifferentmodesof accesgo the samecontent.eg HTML vs WML,
or perhapgproviding completelydifferentlook andfeel for differentaudiencesA
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Tablel: The Greenstonélirectorystructure

dir ectory description

gsdi3 Themaininstallationdirectory—gsdl3homeanbe changedo
somethingnorestandard

gsdI3/src Sourcecodeliveshere

gsdl3/srcljaa/ javasourcecode

gsdl3/src/cpp/ ¢/ cppsourcecode—nonsgyet

gsdl3/packages Importedpackage$rom othersystems.g. MG, MGPP

gsdI3/lib Sharedibrary files

gsdl3/lib/java Javajarfiles

gsdI3/resources ary resourceshatmaybeneeded

gsdl3/resourcesha propertiediles for javaresourcébundles- usedto handleall the

gsdl3/resources/soap
gsdl3/resources/dtd

gsdI3/bin
gsdI3/bin/script
gsdI3/bin/linux
gsdI3/bin/windavs
gsdI3/comms

gsdl3/docs

languagespecifictext This directoryis ontheclasspath,soary
otherJavaresourceganbeplacedhere
soapservicedescriptiorfiles
GreenstondastroubleloadingDTD files sometimesThey can
gohere

executablestuf liveshere

somePerlbuilding scripts

Linux executablegor e.g. MGPP

windows executabledor e.g. MGPP

Putsomestuff herefor wantof abetterplace—thinggo dowith
senersandcommunicatione.g. soapstuff, andtomcatservlet
container

Documentation-)

gsdI3/web

gsdI3/web/WEB-INF

gsdI3/web/WEB-INF/classes

gsdI3/web/sites

gsdI3/webl/sites/localsite
gsdI3/web/sites/localsite/collect
gsdI3/webl/sites/localsite/images
gsdI3/webl/sites/localsite/transforms

gsdI3/webl/interdices

gsdI3/webl/intedices/dedult
gsdI3/webl/intedices/dedult/images

This is wherethe webssite is defined. Any statichtml files can
go here.Thisdirectoryis the Tomcatroot directory

The wehxml file lives here (servletconfigurationinformation
for tomcat)

Servletclassegoin here

Containsdirectoriedfor differentsites—asiteis a setof collec-
tionsandservicesenedby asingleMessageRoutdMR). The
MR mayhave connectionge.g. soap)to othersites

Onesite- thessiteconfiguratiorfile liveshere
Thecollectionsdirectory

Sitespecificimages

Sitespecifictransforms

Containgdirectoriesfor differentinterfaces- aninterfaceis de-
finedby its imagesand XSLT files

Thedefaultinterface

Theimagedor thedefaultinterface

gsdI3/webl/intedices/dedult/transforms The XSLT files for thedefaultinterface




Table2: Greenstonaervletinitialisation parameters

name samplevalue description

gsdi3home Iresearch/kjdon/gsdI3 the basedirectoryof the gsdl3installa-
tion

sitename localsite the nameof thesiteto use

interfacename default thenameor theinterfaceto use

library_name library thewebnameof theservlet

defaultlang en thedefaultlanguagdor theinterface

receptionisiclass NZDLReceptionist (optional) specifiesan alternatve Re-
ceptionistto use

messagerouteslass NewMessageRouter (optional) specifies an alternatve
MessageRoutédp use

standardnterface may be usedwith mary different sites—preides a consistent
modeof accesdo alot of differentcontent.

Collectionglivein thecollectdirectoryof asite. Any collectionsthatarefound
in this directorywhenthe servletis initialised will be loadedup andpresentedo
the user Collectionsrequirevalid configuratiorfiles, but apartfrom this, nothing
needsto be doneto the site to usenew collections. Collectionis addedwhile
tomcatis runningwill notbe picked up: you caneitherrestartthe sener, or senda
configurationrequesto the servlet:thesearedescribedn Sectionl.6.

Therearetwo Greenstoneaitesthat comewith the distribution: localsite,and
soapsitelocalsitehassereraldemocollections while soapsitehasnone. soapsite
specifieghata soapconnectionshouldbe madeto localsite. Gettingthis to work
involvessettingup a soapsener for localsite:seeSection6 for details.

Eachsite andinterfacehasa configurationfile which specifiegparametergor
thesite or interface—thesaredescribedn Sectionl.5.

The file $GSDL3HOVE/ web/ VEB- | NF/ web. xni  containsthe setupinformation
for Tomcat. It tells Tomcatwhat servletsto load, whatinitial parameterso pass
them,andwhatwebnamesnapto theservlets.Therearethreeservietspecifiedn
wehxml (thesecorrespondo thethreelinks in thewelcomepagefor greenstone):
oneis atestservletthatjust prints“hello greenstoneto awebpage.Thisis useful
if you are having trouble getting Tomcatsetup. The othertwo are Greenstone
library servlets]ibrary, which seneslocalsite,andlibraryl which senessoapsite.
Both of theseservletsusethe standardnterface(calleddefault).

Theinitialisation parametersisedby thelibrary servletsareshavn in Table2.
Thisis whereyou definewhatsite andinterfaceeachservletuses.Any numberof
servletscanbe specifiedhere.SeeAppendixB for moredetailsaboutTomcat.

1.5 Configuring a greenstondnstallation

Initial Greenstone3ystemconfigurationis determinedby a setof configuration
files,all expressedn XML. Eachsite hasa configuratiorfile thatbindsparameters
for thesite,si t eConfi g. xmi . Eachinterfacehasa configuratiorfile, i nt er f ace-
Config. xm , thatspecifiesActionsfor theinterface. Collectionsalsohave several



configurationfiles; thesearediscussedn Section2.3. The configurationfiles are

readin whenthe systemis initialised, andtheir contentsare cachedin memory

This meansthat changesnadeto thesefiles oncethe systemis runningwill not

take immediateeffect. Tomcatneedsto be restartedor changedo the interface
configuratiorfile to take effect. However, changego the siteconfiguratiorfile can

be incorporatedsendinga CGl-type commandto the library. Thereare a series
of CGIl-type commandshat canbe sentto the library to inducereconfiguration
of differentmodules,including reloadingthe whole site. This removesthe need
to shutdevn andrestartthe systemto reflectthesechanges.Thesecommandsre

describedn Sectionl.6.

1.5.1 Siteconfiguration file

The file siteConfig.xm specifiesthe URI for the site (I ocal Si t eNane), the
HTTP addresdor site resourceght t pAddr ess), ary ServiceClustershatthe site
provides(for example collectionbuilding), ary ServiceRackghatdonotbelongto
aclusteror collection,andalist of known externalsitesto connecto. Collections
arenot specifiedin the site configurationfile, insteadthey aredeterminedoy the
contentsof the site’s collectionsdirectory

TheHTTP addresss usedfor retrieving resource$rom a siteoutsidethe XML
protocol.Becauseasiteis HTTP accessibl¢hroughTomcat,ary files(e.g.images)
belongingto thatsite or to its collectionscanbe specifiedin theHTML of a page
by aURL. Thisavoidshaving to retrieve thesefiles from aremotesiteviathe XML
protocot.

Figure 1 shavs two examplesite configurationfiles. The first exampleis for
a rudimentarysite with no site-wideserviceswhich doesnot connectto ary ex-
ternalsites. The secondexampleis for a site with onesite-wideservicecluster- a
collectionbuilding cluster It alsoconnectdo thefirst site usingSQAP. Thesetwo
sitesarerunningon the samemachine.For sitegsdl 1 to talk to sitel ocal site, a
SQOAP sener mustberunfor | ocal site. Theaddres®f the SOAP sener, in this
casejshttp://1ocal host: 8080/ soap/ servl et/ rpcrouter.

1.5.2 Interface configuration file

Theinterfaceconfiguratiorfile i nt er f aceConfi g. xni lists all theactionsthatthe
interfaceknows aboutat the start (but otheronescanbe loadeddynamically). If

theinterfaceusesservlets;t specifieswhatshortnameeachactionshouldusefor

the actionCGlI parametee.g. QueryActionshouldusea=q. If theinterfaceuses
XSLT, it specifiesvhatXSLT file shouldbe usedfor eachactionandsubaction.

ICurrently siteslive insidethe TomcatgsdI3root context, andthereforeall their contentis acces-
sibleover HTTP via the TomcataddressWe needto seeif partscanberestricted.Also, if we usea
differentprotocol,thenresource$rom remotesitesmayneedto comethroughthe XML. Also, if we
arerunninglocally without usingTomcat,we maywantto getthemvia file:// ratherthanhttp://.



<si teConfi g>
<l ocal Si teNane val ue="org. greenstone. | ocal site"/>
<htt pAddress val ue="http://Il ocal host: 8080/ gsdl 3/sites/|ocal site"/>
<serviceC usterlList/>
<servi ceRackLi st/ >
<sitelList/>
</ siteConfig>

<si teConfi g>
<l ocal Si teNanme val ue="org. gr eenst one. gsdl 1"/ >
<htt pAddress val ue="http://Il ocal host: 8080/ gsdl 3/sites/ gsdl 1"/ >
<servi ceC usterlList>
<servi ced uster nane="build">
<net adat aLi st >
<net adata name="Titl e">Col | ecti on buil der </ net adat a>
<nmet adat a nanme="Description">Builds collections in a
gsdl 2-styl e manner </ et adat a>
</ met adat aLi st >
<servi ceRackLi st >
<servi ceRack nanme="GS2Construct"/>
</ servi ceRackLi st >
</ serviced uster>
</ serviceCd usterlList>
<siteList>
<site name="org.greenstone.local site"
address="http://1 ocal host: 8090/ soap/ ser vl et/ rpcrouter”
type="soap"/>
</ siteList>
</ siteConfig>

Figurel: Two samplesite configuratiorfiles



<i nterfaceConfig>
<acti onLi st >
<action nane='p’ class="PageAction’ >
<subacti on nane=' hone’ xslt="hone.xsl’/>
<subacti on nane=" about’ xslt="about.xsl’/>
<subacti on nanme="hel p’ xslt="hel p.xsl’/>
<subaction nane="pref’ xslt="pref.xsl’/>
</ action>
<action nane="q class=" QueryAction’ xslt='basicquery.xsl’'/>
<action name='b’ class=" GS2BrowseAction’ xslt="classifier.xsl’'/>
<action nane="a’ class="Appl etAction’ xslt="applet.xsl’/>
<action nanme="d class="Docunment Acti on’ xslt="docunment.xsl’/>
<action name='xd' cl ass=" XM_Docunent Action’ >
<subacti on nane="toc’ xslt="document-toc.xsl’/>
<subacti on nane="text’ xslt="docunent-content.xsl’/>
</ action>
<action nanme='pr’ class=" ProcessAction’ xslt='process.xsl’'/>
<action nane="s’ class=" SystemAction’ xslt="systemxsl’'/>
</ acti onLi st >
</interfaceConfig>

Figure2: Defaultinterfaceconfiguratiorfile

Thismalesit easyfor developergo implementandusedifferentactionsand/or
XSLT files without recompilation.The sener mustberestartedhowever.

1.6 Run-time re-initialisation

shouldthis sectiongoin here,cosits kind of admiry, or gointo the userstuff, cos
you needto doit afterbuilding a collection???

Whentomcatis startedup, the site and interface configurationfiles are read
in, andactions/services/dektions loadedasnecessaryThe configurationis then
staticunlesstomcatis restartedor re-configuratiorcommandsssued.

Thereare several CGl-type commandghat can be issuedto tomcatto avoid
having to restartthe sener. Thesecan reloadthe entire site, or just individual
collections. Unfortunatelyat presentthereare no commanddo reconfigurethe
interface,soif theinterfaceconfiguratiorfile haschangedtomcatmustberestarted
for thosechangego take effect. Similarly, if the java classesaremodified,tomcat
mustberestartedhentoo.

Currently theruntimeconfiguratiorcommandganonly beaccessedy typing
in CGl-agumentsnto the URL, thereis no nicewebform yetto dorthis.

The CGl agumentsareenteredafterthel i br ary? partof the URL. Thereare
threetypesof commandsconfigure activate, deactvate. Thesearespecifiedby
a=s&sa=c, a=s&sa=a, anda=s&sa=d, respectiely (a is action,sa is subaction) By

2Thereis no securityfor thesecommandgetin Greenstonesothedeactvate/deleteommands
disabled



Table3: Examplerun-timeconfigurationarguments.

a=sé&sa=c reconfiguresthe whole site, readsin siteConfig.xml, reloads
all the collections. Just part of this can be specified
with anotherargumentss (systemsubset). The valid val-
uesare col | ectionLi st, sitelList, servicelist,
clusterlList.

a=s&sa=c&sc=XXX reconfiguresheXXX collectionor cluster ss canalsobeused
here,valid valuesarenet adat aLi st andser vi ceLi st .

a=s&sa=a (re)actvatea specificmodule.Modulesarespecifiedusingtwo
amguments,st (systemmoduletype) andsn (systemmodule
name).Valid typesarecol | ecti on,cl uster site.

a=sé&sa=d deactvate a module. st andsn canbe usedheretoo. Valid
typesarecol | ecti on,cluster,site,service. Mod-
ulesareremoved from the currentconfiguration but will reap-
pearif Tomcatis restarted.

a=s&sa=d&sc=XXX deactvateamodulebelongingto the XXX collectionor cluster
st andsn canbeusedheretoo. Valid typesareser vi ce.

default, the requestsare sentto the MessageRoutebut they canbe sentto a col-
lection/clustetby the additionof sc=xxx, wherexxx is the nameof the collection
or cluster Table3 describeshe agumentsn abit moredetail.
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2 Using Greenstone3

Onceyou have greenston® installed,you canaccesghe samplecollections.The
installationcomeswith someexamplecollections,andSection2.1 describeghese
collectionsand how to usethem. Section2.2 describeshow to build your own
collections.

2.1 Usingacollection

A collectiontypically consistsof a setof documentswhich could be text, html,
word, PDF, images,bibliographicrecordsetc, alongwith someaccesanethods,
or services.Typical accessnethodsinclude searchingor browsing for document
identifiers,andretrieval of contentor metadatdor thoseidentifiers. Searchingn-
volvesenteringwordsor phrasesandgettingbacklists of documentghat contain
thosewords. The searchtermsmay be restrictedto particularfields of the docu-
ment.Browsing...

In the standardnterfacethatcomeswith Greenstone3 collectionsin a digital
library are presentedn the following manner The ’home’ pageof the library
shaws a list of all the public collectionsin thatlibrary. Clicking on a collection
link takesyouto thehomepagefor the collection,which we call the’about’ page.
Thestandargpagebanneldooks somethindik e thatshavn in Figure3.

Figure3: A samplecollectionpagebanner

Theimageatthetop left is alink to the collections aboutpage.Thetop right
hasbuttonsto link to the library home page, help pagesand preferencepages.
All the availableservicesarearrayedalonga navigation bar, alongthe bottom of
the banner Click on a nameto accesghat service. Onceyou arelooking at a
documentclicking the openbookicon at thetop of the documentunderneatthe
navigationbar, will take youbackto thesearctor brovsepagewhereyouaccessed
thedocumenfrom.

describehecolls thatthe sampleinstallationcomeswith
brief descriptionof whata collectionis.
how to getaroundthe collection,servicesetc.
qgueryingvs browsing
usethedemocollsthatcomewith greenstone onegs2coll, onegs3coll, tei coll??

2.2 Building a collection

Therearetwo waysto getanew collectioninto Greenston8. Thefirstis to build it
usingthegreenston@ building processThesecondwvay is to importagreenstone
2 collection.

3of coursethisis all customisable
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Collectionslive in the collectdirectoryof a site. As describedn Sectionl.4,
therecan be several sitesper greenstonenstallation. The collect directoryis at
$GSDL3HOME/webl/sites/site-name/collewathere site-nameis the nameof the
siteyouwantyour new collectionto belongto.

The following two sectionsdescribehow to createa collectionfrom scratch,
and how to import a greenstone collection. Oncea collection hasbeenbuilt,
the library sener needsto be notified thatthereis a new collection. This canbe
accomplishedn two ways'. If you arethe library administrataryou canrestart
tomcat. Thelibrary servietwill thenbe createdafresh,andwill discorer the new
collectionwhenit scanghe collectdirectoryfor the collectionlist. Alternatively,
thereis a CGl commandto reloada collectionwhich canalsoload a nev one.
Usethe CGIl algumentsa=s&sa=a&st =col | ecti on&sn=col | name—this tells the
library programto reloadthe collnamecollection.

2.2.1 Creatingacollection from scratch

Building Greenstone collectionsis doneusingthe gs3bui | d script, whilst the
filesthatcontrolhow thebuilding is donearefoundinsidetheet ¢ subdirectoryof
gsdl 3/ web/ sites/ | ocal site/col |l ect/[col | ectionname]. Thereareanumber
of considerationsn building a collection: including what documentsappearin
the collection,how they areindexed for searchingwhich classificationsareused
for brawsing, etc. All theseaspectsre controlledby files within the collections
directory

Firstly, the documentghat comprisethe collection should be placedin the
import subdirectory At present,only documentsn this directorywill appearin
thecollection.

Thebasicmeanf findingdocumentén Greenstonés searchTheetc/collectionConfig.xml
file controlswhich indexesarecreatedo supportsearch.By default, a collection
will simplyindex thetext of eachdocumenin the collectionusingthe MG search
engine.Alternative choicesinclude selectingothersearchenginesjndexing indi-
vidual fields of documentge.g. the documenttitle) andindexing documentsoy
section.

Searchindexesappeaasindividual<i ndex> elementsvithin the<sear ch>element
of thecol I ecti onConfi g. xni file, andclassificationssindividual<cl assi fi er>
elementsithin the<br owse> element.In eachcase somechoicesaremadeusing
attributesof the elementtself, andsomethroughchild elements.

Indexescanalterwhich searchengineto usefor thatindex, the level at which
theindex shouldbe built (e.g. documentsectionor paragraphpandthe text over
which it shouldbe built (e.g. the documentext, titles alone,authornamesegtc.).
Section-leel indexesallow a readerto recall part of a document(for instancea
chapter)ratherthanthe entiredocument.However, Greenston@ mustbe ableto
identify theinternalstructureof thedocumento achieve this. The degreeto which

“eventuallytherewill alsoprobablybeautomatigpolling for new collections
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structurecanbefoundvariesfrom file formatto file format.

Eachindex alsomusthave a uniquename,which is usedto identify it within
Greenston& he nameis givenasan attribute of the<i ndex> element.The “type”
indicateswhich searchengineto usefor theindex. This attribute cancontaineither
'mg’ or'mgpp’. If the“type” attributeis notgiven,thedefaultindexeris mg.

Theotherchoicesaredescribedisingchild element®f <i ndex>. The<l evel >
tagindicatestheindex level andthe<fi el d> tagthetext to beused.The«<l evel >
tag cancontainoneof documentsectionor paragraphwhile the<fi el d> tagcan
contain“text” or the nameof a metadatdield. If the<l evel > tagis omitted, the
default settingis to index by document,andif the <fi el d> tagis omitted, the
default settingis to index thedocumentext.

Exampleindex tagsinclude:
Toindex only thetitle of eachseparatelocumenin thecollection:

<i ndex name="dtt">
<l evel >docunent </ | evel >
<field>dc:title</field>
<di spl ayl t em nane=" nane’ |ang="en">entire docunents</di splayltenmr
<di spl ayl t em nane=" nane’ |ang="fr">docunents entiers</di splayltenm
<di spl ayl t em nane=' nane’ | ang="es">docunent os ent eros</di spl ayltenr
</i ndex>

...in this casethe <fi el d> tag refersto the “title” metadatatem, found in the

Dublin Corenamespacel he mg searchenginewould be usedon this index.
Alternatively, to index thefull documentexts by section:

<i ndex name="stx" type="'ngpp’ ' >
<l evel >secti on</| evel >
<di spl ayl t em nane=' nane’ | ang="en">entire docunents</displaylten>
<di spl ayl t em nane=" nane’ |ang="fr">docunents entiers</di splayltenm
<di spl ayl t em nane=' nane’ | ang="es">docunent os ent eros</di spl ayltenr
</index>

o]

<i ndex name="stx" type="'ng'’'>
<l evel >secti on</| evel >
<field>text</field>
<di spl ayl t em nane=' nane’ | ang="en">entire docunents</displayltenr
<di spl ayl t em nane=' nane’ |ang="fr">docunents entiers</di splayltem
<di spl ayl t em nane=' nane’ | ang="es">docunent os enteros</di spl aylten>
</i ndex>

...inthefirst example,the<fi el d> tagis notexplicitly defined,andwould default
to 'text’, whereasit is explicitly setto 'text’ in the secondexample. Note the
differentindexer selectedfor thesetwo indexes. As they are of the samename,
they shouldnotappeaiin thesamecol | ecti onConfi g. xm file.

Moving onto <cl assi fi er > items, the formatis broadly similar to <i ndex>
items, but with a coupleof differentchoices.Firstly, eachclassifiershouldhave a
“name” and“type” attribute aswith <i ndex> tags. In the caseof <cl assi fier>
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itemsthe“type” attributeidentifiesthetypeof classifietit is. At presentthisshould
eitherbe“Hierarchy” or “AZList".

Theremainingchoicesfor the classifiershouldfollow aschild elementsf the
<cl assi fi er> element.The<fi | e> elementshouldcontainthe nameof the file
thatdescribedhe classifierasits “URL” attribute. The format of this file will be
describedater - it will vary from classifiertype to classifiertype. The <fi el d>
elementdentifiesthe nameof the field to index. More thanone<fi el d> element
may appealiif two or more metadatdields areto be usedwith the classifier Fi-
nally, the<sor t > itemidentifiesanothemetadatdield which theitemswithin one
classifiemodeareto be ordered.Unlike the <i ndex> elementthe <cl assi fi er >
elementdoesnot have default, assumedaluesfor its children.

Metadatafor documentsan be addedusing metadata.xmfiles. Thesefiles
have alreadybeenusedin Greenston@, andthe formatis the samein Greenstone
3. A metadata.xmfile hasa root elementof <bDi r ect or yMet adat a>. This en-
closesa seriesof <Fi | eSet > items. Neitherof thesetagshasary attributes. Each
<Fi | eSet > itemincludestwo parts:firstly, oneor more<Fi | eNane> tags,eachof
which enclosesa regular expressionto identify the files which areto be assigned
the metadata.Only files in the samedirectory asthe metadata.xmlor in one of
its child directories,file will be selected. The filenametag encloseghe regular
expressiorastext, eg:

<Fi | eNane>exanpl e</ Fi | eNane>

This would matchary file containingthe text ‘'example’in its name.The sec-
ondpartof the<Fi | eSet > itemisa<Descri pti on>item. The<Descri pti on>tag
hasno attributes, but enclosene or more <Met adat a> tags. Each<met adat a>
tag containsone metadatdtem, i.e. alabelto describethe metadataanda corre-
spondingvalue. The<met adat a> tag hasonecompulsoryattribute: “name”. This
attribute givesthe metadatdabel to addto the document.Each<met adat a> tag
alsohasanoptionalattribute: “mode”. If this attribute is setto “accumulatethen
thevalueis addedto thedocumentandary existing valuesfor thatmetadatatem
areretained.If the attribute is setto “set” or is omitted,thenthe existing value of
the metadatatemwill bedeleted.

A samplenet adat a. xml file canbefoundin the gs3testollection. However,
hereis anexamplefragmentof thatnet adat a. xni file:

<Fi | eSet >
<Fi | eName>ec160e</ Fi | eNanme>
<Descri ption>
<Met adata nane="Titl e">The Courier - No.160 - Nov - Dec 1996 -
Dossier Habitat - Country reports: Fiji , Tonga (ecl60e)</Met adata>
<Met adat a nbde="accumul ate" name="Language" >Engl i sh</ Met adat a>
<Met adat a nbde="accumul ate" name="Subj ect">Settl enents and housi ng:
general works incl. low cost housing, planning techniques, surveying,
et c. </ Met adat a>
<Met adat a nbde="accumul ate" name="Subj ect">The Courier ACP 1990 - 1996
Af rica- Cari bbean-Paci fic - European Uni on</ Met adat a>
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<Met adat a nobde="accunul ate" name="Organi zati on">EC Couri er </ Met adat a>
<Met adat a nmode="accunul ate" nane="AZLi st">T. 1</ Met adat a>
</ Descri pti on>
</ Fil eSet >

Here,only onefile patternis foundin thefile set. However, the Descri pti on
tag containsa numberof separatenetadatdatems. Note thatthe Ti t | e metadata
doesnot have theaccumulatenetadataThis meanghatwhenthetitle is assigned
to adocumentits existing Ti t | e informationwill belost.

Whereeer possible,the Greenstone3 will import and use options from a
Greenston@col | ect . cf g file. However, it is stronglyrecommendethataproper
col l ectionConfig.xm file is usedwhereserpossible.

To build a collectionexecutegs3bui | d. sh -col | ect col | ecti onname. The
processwill run, placingthe new indexesin thebui I di ng subdirectoryof thecol-
lection’s directory

The building directoryshouldbe renamedo index, anda buildConfig.xmilfile
addedo it. SeeSection2.4 andlook atthe othercollections’buildConfigfiles for
examples.

[TODO: needto describenamespacesomevhere?needto generatdéhe build-
Configfile automatically

2.2.2 Importing agreenstone2 collection

Greenston® canalsosene Greenstone collections.If you have a Greenston@
collectior?, you cancopy it into the collectdirectoryof the site you areusing. Or
makealink toit fromthecollectdirectoryif your OSsupportghat. TheGreenstone
3 runtime systenrequiredifferentconfiguratiorfilesfor acollection,soyouneed
to runacorversionscript. All thisdoesis createthenew collectionConfig.xmband
buildConfig.xmlfrom the old collect.cfgandbuild.cfg files. It doesnotchangehe
collectionin ary way, soit canstill beusedby Greenston® software.

The corversionscriptis convert col | fromgs2. pl . To runit, you needto
specifythe pathto the collectdirectory andthe collectionname.For example,

convert col | fromgs2.pl -collectdir $GSDL3HOVE/ web/sites/|ocal site/-
col | ect deno

Thescriptattemptgo creategs3format statement$rom the old greenston@
ones. The corversionmay not alwayswork properly soif the collectionlooks a
bit strangeundergreenstone, you shouldcheckthe format statements Format
statementaredescribedn Section2.5.

Onceagain,to have thecollectionrecognisedby thelibrary servlet,you canei-
therrestartomcat,orloadit manuallyby sendinghearguments=s&sa=c&c=col | name
tothelibrary serviet.

®For information aboutthe Greenstone software, and how to build collectionsusingit, visit
WWW. gr eenst one. or g
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2.3 Collection configuration files

Eachcollectionhastwo, or possiblythree configuratiorfiles,col | ect i onConfi g. xni
andbui | dConfi g. xnl , and optionally col | ecti onl nit.xm thatgive metadata,
display andotherinformationfor the collection® Thefirst includesuserdefined
presentatiormetadatdor the collection,suchasits nameandthe About this col-
lection text; givesformattinginformationfor the collectiondisplay;andalsogives
instructionson how the collectionis to be built. The secondis producedby the
build-time processandincludesary metadatahat can be determinedautomati-
cally. It alsoincludesconfigurationinformationfor ary ServiceRacksieededoy
thecollection.

2.3.1 collectionlnit.xml

This optionalfile specifiesa new collectionclassif the standradoneis not to be
used.Theonly syntaxsofaris theclassname:

<collectionlnit class="XM.Collection"/>

Section5.6 describesanexamplecollectionwherethisfile is used.Depending
on thetype of collectionthatthis is usedfor, oneor both of the otherconfigfiles
maynotbeneeded.

2.3.2 collectionConfigxml

The collectionconfigurationfile is wherethe collectiondesigner(e.g. alibrarian)
decideswhat form the collectionshouldtake. This includesthe collectionmeta-
datasuchastitle and description,and also includeswhat indexes and browsing
structuresshouldbe built. The format of col | ecti onConfi g. xn is still under
consideration.However, Figure4 shaws the partsof it thathave beendefinedso
far. (Sincecollectionbuilding at this stageis still doneusing Greenstone®Perl
scriptsandtheold col | ect . cf g file, we have only definedthe formatfor the parts
of col I ecti onConfig. xm thatareusedby theruntime-system.)

Display elementdor a collectionor metadatdor a documentcanbe entered
in ary language—uséng="en’ attributesto metadateelementgo specifywhich
languagehey arein.

configuratiorfiles needto beencodedn utf-8.

The<net adat aLi st > elementspecifiessomecollectionmetadatasuchascre-
ator The <di spl ayl t enLi st > specifiessomelanguagedependeninformation
thatis usedfor collectiondisplay suchascollectionnameandshortdescription.
Thesedisplayltemelementscanbe specifiedin differentlanguageslf languages
otherthanEnglishareused the configuratiorfile shouldbe encodedn utf-8. The

bsiteConfig.xm and interfaceConfig.xm is new for Greenstone3, while
col I ectionConfig. xm andbui | dConfi g. xm replacecol | ect. cfgandbuil d. cfg
in Greenstone2.
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<col | ecti onConfig xm ns: gsf="http://ww. greenstone. org/ configf ormat"
xm ns: xsl ="http://wwmv. w3. or g/ 1999/ XSL/ Tr ansf or ni' >
<nmet adat aLi st >
<met adat a name="cr eat or" >greenst one@s. wai kat 0. ac. nz</ net adat a>
</ met adat aLi st >
<di spl ayl tenli st >
<di spl ayl tem name="smal | i con" | ang="en" >ngppdenosm gi f </ di spl ayl t em>
<di spl ayl t em nanme="descri pti on" |lang="fr">C est une col |l ecti on pour
denonstration du logiciel Geenstone. Elle contient une petite
partie du projet de bibliotheques humanitaires et de devel oppenent
(11 livres).</displayltenmr
<di spl ayl t em name="descri pti on" |ang="en">This is a denpbnstration
collection for the Geenstone digital library software. It contains
a small subset (11 books) of the Humanity Devel opnent Library. It is
built with ngpp.</displayltenr
<di spl ayl t em nane="nane" | ang="en">greenst one ngpp deno</di spl ayl tenr
<di spl ayl tem name="i con" | ang="en">ngppdeno. gi f </ di spl ayl ten>
</ di spl ayl tenLi st >
<sear ch>
<i ndex nanme="idx"/>
<f or nat >
<gsf:tenpl ate mat ch="docunent Node" >
<td valign="top’ ><gsf:link><gsf:icon/></gsf:link></td>
<td><gsf:netadata name="Title' select="ancestors
separator=": '/>: <gsf:link><gsf:nmetadata name="Title />
</ gsf:link></td>
</ gsf:tenpl ate>
</ f or mat >
</ search>
<br owse>
<cl assifier name="CL1"/>
<cl assi fier nane="CL2"/>
<cl assi fier nane="CL3"/>
<cl assifier nane="CL4">
<f or nat >
<gsf:tenpl ate nat ch="document Node" >
<br /><gsf:link><gsf:netadata nanme=" Keyword />
</ gsf:link></gsf:tenpl ate>
</ f or mat >
</classifier>
</ br owse>
<di spl ay/ >
</ col | ecti onConfi g>

Figure4: SamplecollectionConfig.xmfile (mgppdemaollection)
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<sear ch> and<br owse> elementgive someformattinginformationaboutthein-
dexesand classifiers.<di spl ayl t em» elementsare usedto provide titles for the
indexes or classifiers,while <f or mat > elementgprovide formatting instructions,
typically for adocumenbr classifiemodein alist of results.

The <di spl ay> elementcontainsoptionalformattinginformationfor the dis-
play of documentsTemplateshatcanbespecifiechereincludedocunent Headi ng,
Docunent Cont ent , andotherinformationthatcouldbe specifiedin ayetto bede-
cidedformat)arethingssuchaswhetheror notto displaythe coverimage tableof
contentsetc.

2.4 buildConfig.xml

Thefile bui | dConfi g. xn is produceddy thecollectionbuilding processandcon-
tainsmetadataand otherinformationaboutthe collectionthat canbe determined
automatically suchasthe numberof documentst contains.It alsoincludesa list
of ServiceRackclasseghat are requiredat runtimeto provide the servicesthat
have beenbuilt into the collection. The serviceRackiamesare Jasa classeghat
areloadeddynamicallyat runtime. Any informationinsidethe serviceRaclele-
mentis specificto thatservice—therés no setformat. Figure5 shavs anexample.
This configuratiorfile specifieghatthe collectionshouldloadup 3 ServiceRacks:
GS2MGPPRetriee, GS2MGPPSearctand PhindPhraseBrese. The contentsof
eachxser vi ceRack> elementarepassedo theappropriatéServiceRaclkobjectsfor
configuration.The collectionConfig.xmfile is alsopassedo the ServiceRaclob-
jectsat configuretime—thef or mat anddi spl ayl t eminformationis useddirectly
from the col I ecti onConfi g. xm file ratherthan addedinto bui | dConfi g. xm
duringbuilding. Thisenableshangesn col | ecti onConfi g. xn to take effectin
the collectionwithout rekuilding beingnecessary

2.5 Formatting the collection

formatstatementsanddisplayltemstuff. advancedcollectiondesign.

Part of collection designinvolves deciding how the collection should look.
Greenstondasa default 'look’ for a collection,so this is optional. However, the
default maynot suitthe purpose®f somecollections somary partsto the look of
acollectioncanbe determinedy the collectiondesigner

In standardyreenstonghelibrary is senedto awebbrowserby aservlet,and
thehtml is generatedising XSLT. XSLT templatesareusedto formatall the parts
of the pages Somecommonlyoverwrittentemplatesarethosefor formattinglists:
searchresultslist, classifierbrowsing hierarchiesand for partsof the document
display

Real XSLT templatedor formatting searchresultsor classifierlists are quite
complicatedandnotatall easyfor anew userto write. For example thefollowing
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<bui | dConfi g xm ns: gsf="http://wwmv. greenstone. org/ configf ormat">
<met adat alLi st >
<met adat a name="nunDocs" >11</ net adat a>
</ nmet adat aLi st >
<servi ceRackLi st >
<servi ceRack nanme="GS2M3PPRetri eve" >
<def aul t Level nane="Sec" />
<cl assifierlList>
<cl assi fi er nane="CL1" content="Subject" />
<cl assifier nane="CL2" content="Title" horizontal At Top="true" />
<cl assi fier nane="CL3" content="0Organi zation" />
<cl assi fi er nane="CL4" content="Keyword" />
</cl assifierlList>
</ servi ceRack>
<servi ceRack nane="Phi ndPhr aseBr owse" />
<servi ceRack nanme="GS2M&EPPSear ch" >
<def aul t Level nane="Sec" />
<l evel Li st>
<l evel nane="Doc" />
<l evel nane="Sec" />
<l evel name="Para" />
</l evel Li st>
<fieldList>
<field shortnanme="2zZ" nane="allfields" />
<field shortnane="TX" nane="text" />
<field shortnanme="TI" nane="Title" />
<field shortnane="SU' name="Subject" />
<field shortnane="ORG' nane="Organi zati on" />
<field shortnane="SO' nane="Source" />
</fieldList>
<sear chTypelLi st >
<sear chType nane="plain" />
<sear chType name="fornf />
</ sear chTypelLi st >
<def aul tI ndex nane="idx" />
<i ndexLi st >
<i ndex nane="idx" />
</i ndexLi st >
</ servi ceRack>
</ servi ceRackLi st >
</ bui | dConfi g>

Figure5: SamplebuildConfig.xmlfile (mgppdemaollection)
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is a sampletemplatefor formattinga classifierlist, to shav Keyword metadataas
alink to thedocument.

<xsl :tenpl at e mat ch="docunent Node" priority="2"
xm ns: xsl ="http://wwmv. w3. or g/ 1999/ XSL/ Tr ansf or ni' >
<xsl : par am name="col | Nane"/ >
<td><a href="{\$library_nanme}?a=d&anp; c={\ $col | Nane} &anp;
d={ @odel D} &np; dt ={ @ocType}" ><xsl : val ue- of
sel ect =" net adat alLi st/ net adat a[ @ane=" Keyword' ] "/ ></a>
</td>
</ xsl:tenpl ate>

To write this, theuserwould needto know that:

thevariableS$library_nameexists,

the collectionnameis passedn asaparametecalledcoliIName
metadatafor a documentis found in a metadataListand that its form is
<nmet adat a nanme="Keywor d" >t he val ue</ net adat a>
theagumentseededor thelink to thedocumentrea, sa,c, d anddt.

Since XSLT is written in XML, we canuse XSLT to transformXML into
XSLT. Greenstongrovides a simplified setof formattingcommandsywritten in
XML, whichwill betransformednto properXSLT. Table4 shawvs the setof 'gsf’
(greenstonéormat) elementslf you have comefrom a Greenston@ background,
AppendixD shavs Greenston formatelementsandtheir equivalentsin Green-
stones.

The<gsf : net adat a> elementsare usedto outputmetadatavalues. The sim-
plest caseis <gsf: net adata name="Ti t| e’ / >—this outputsthe Title metadata
for the currentdocumentor section. Namespaceare importanthere: if the Ti-
tle metadatds in the Dublin Core (dc) namespacehenthe elementshouldlook
like<gsf: netadata name='dc. Title' />. Therearethreeotherattributesfor this
element. 'multiple’ is usedwhentheremay be more thanone valuefor the se-
lectedmetadata.For instance, one documentmay fall into several classification
catgyories, and thereforemay have multiple Subjectmetadatavalues. Adding
mul ti pl e=" true’ tothegsf.metadat&lementwill retrieve all valuesnotjustthe
first one. Multiple valuesare separatedby commasby default. The separatoat-
tributeis usedto changeheseparatingtring. For example addingsepar at or =’ :

' totheelementwill separateall valuesby a colonandaspace.

Sometimes/ou may want to display metadatavaluesfor sectionsotherthan
the currentone. For example,in the mgppdemocollection, in a searchlist we
displaythe Title of all the enclosingsectionsfollowed by the Title of the current
sectionall separatedby semi-colonsThedisplayendsuplooking somethindike:
Farmingsnails2; Startingout; Selectingyour snailswhereSelectingyour snailsis
theTitle of the sectionin theresultslist, andFarmingsnails2 andStartingout are
theTitles of theenclosingsections.The selectattributeis usedto displaymetadata
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Table4: Formatelementdor GSFformatlanguage

Element Description

<gsf:text/> Thedocumens text

<gsf:link> ..</gsf:link> TheHTML link to thedocumenitself
<gsf:link type='docunent’>... Sameasabove

</ gsf:link>

<gsf:link type='classifier’>. ..
</ gsf:link>

<gsf:link type='source’>. ..

</ gsf:link>

<gsf:icon/>

<gsf:icon type= docunent’ />
<gsf:icon type="classifier'/>
<gsf:icon type='source’'/>
<gsf:metadata name="Title />

<gsf: metadata name="Titl e’
sel ect =" sel ect -type’
[separator="y'" nultiple="true ]/>

<gsf: choose- net adat a>

<gsf: metadata name='nmetaA />
<gsf: metadata nanme='nmetaB' />
<gsf: net adata nane="netaC />

</ gsf: choose- net adat a>
<gsf:switch preprocess=

' preprocess-type’ >
<gsf:netadata nane="Title' />
<gsf:when test="test-type’

t est-val ue=’ xxx’ >. .. </ gsf: when>
<gsf:when test="test-type’

t est-val ue="yyy’' >. .. </ gsf: when>
<gsf:otherw se>...</gsf:otherw se>
</ gsf:swtch>

A link to aclassificatiomode(usein classifierNode
templates)

The HTML link to the original file—set for doc-
umentsthat have beencorvertedfrom e.g. Word,
PDF, PS

An appropriatécon

sameasabove

bookshelficonfor classificatiomodes

An appropriatdcon for the original file e.g. Word,
PDFicon

Thevalueof ametadatalemenfor thecurrentdoc-
umentor section,in this case,Title

A moreextendedselectionof metadatavalues.The
selectfield canbe one of thoseshavn in Table5.
Therearetwo optionalattributes: separatogivesa
String that will be usedto separatehe fields, de-
faultis “, “, andif multiple is setto true, looks for
multiple valuesat eachsection.

A choiceof metadata Will selectthefirst existing
one.themetadatalementcanhave theselectsep-
aratorandmultiple attributeslike normal.

switch on the value of a particularmetadata the
metadatas specifiedin gsf:metadatahasthe same
attributesasnormal.
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Table5: Selecttypesfor metadatdormatelements
SelectType Description

current Thecurrentsection

parent Theimmediateparentsection

ancestors  All theparentshackto theroot (topmost)section

root Theroot or topmostsection

siblings All thesibling sections

children Theimmediatechildrensectionf the currentsection

descendents All thedescendergections

for sectionsotherthanthe currentone. Table5 shavs the optionsavailablefor this
attribute. The separatoattribute is usedherealso,to specifythe separatingext.
To getthe previous metadatathe format statementvould have the following
init:
<gsf:metadata name="Titl e’ select="ancestors’ separator="; ’'/>;
<gsf:netadata name="Title />

Thegsf.choose-metadatdementselectghefirst availablemetadataaluefrom
thelist of options.

<gsf: choose- net adat a>
<gsf:option nane="dc.Title />
<gsf:option nane="dls.Title />
<gsf:option nane="Title />

</ gsf: choose- net adat a>

This will displaythe dis.Title metadataf available, otherwiseit will usethe
dc.Title metadataf available,otherwiseit will usethe Title metadatalf thereare
no valuesfor ary of thesemetadatalementsthennothingwill bedisplayed.

The gsf:switchelementallows differentformattingdependingon the value of
a specifiedmetadatalement.For example,the following switch statementould
beusedto displaya differenticon for eachdocumenin alist dependingon which
organisationt camefrom.

<gsf:switch netadata=" Organi zati on’ preprocess='tolLower;stripSpace’ >
<gsf:when test="equals’ test-val ue="bostid >
<!-- output BOSTID imge --></gsf:when>
<gsf:when test="equal s’ test-val ue="worl dbank’ >
<l-- output world bank inage --></gsf:when>
<gsf:otherw se><!-- output default image--></gsf:otherw se>
</ gsf:swtch>

Preprocessingf the metadatavalue is optional. The preprocesdypesare
toLower (makethevaluelowercase)toUpper(make thevalueuppercasektripSpace
(removesary whitespacdrom the value). Theseoperationsarecarriedout on the
value of the selectednetadatebeforethe testis carriedout. Multiple processing
typescanbespecifiedseparatethy ; andthey will beappliedin theorderspecified
(from left to right).
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<col | ecti onConfi g>
<met adat alLi st/ >
<di spl ayl tenli st/ >
<sear ch>
<format> <!--Put here tenplates related to searching and
the query page. The common one is the document Node
tenpl ate -->
<gsf:tenpl ate match="document Node' >. .. </ gsf:tenpl ate>

</ for mat >
</ search>
<br owse>
<cl assi fier name=' xx’ >
<format ><!-- put here tenplates related to formating a

particul ar classifier page. Commpn ones are document Node
and cl assifierNode tenpl ates-->
<gsf:tenpl ate nmat ch=" docunent Node’ >. .. </ gsf:tenpl at e>
<gsf:tenplate nmatch="cl assifierNode >...</gsf:tenpl ate>
<gsf:tenpl ate match="cl assi fi er Node’ node=' hori zontal’>..
</ gsf:tenpl ate>
</ f or mat >
</classifier>
<classifier>. ..</classifier>
</ br owse>
<di spl ay>
<format ><!-- here goes any formatting relating to the display
of the docunments. These are generally nanmed tenpl ates
and format options -->
<gsf:tenpl ate name=" docunent Content’ >...</gsf:tenpl ate>
<gsf:option nane=" TOC value="true’'/>
</ f or mat >
</ di spl ay>
</ col | ecti onConfi g>

Figure6: Placedor formatstatements

Eachoption specifiesa testand a testvalue. Testvaluesarejust text. Tests
include startsVith, contains,exists, equals,endsWth. Existsdoesnt needa test
value. Having an otherwiseoption ensureghat somethingwill be displayedeven
whennoneof thetestsmatch.

If noneof the gsf elementaneetsyour needdor formatting, XSLT canbeen-
tereddirectly into theformatelementgiving the collectiondesigneffull flexibility
over how thecollectionappears.

Thecollectionspecifictemplatesareaddednto theconfiguratiorfile col | ecti onConfi g. xm .
Any templatedoundin the XSLT files canbe overwritten. Theimportantpartto
addingtemplatesnto the configuratiorfile is determiningwhereto putthem.For-
matting templatescannotgo just arywhere—thereare standardplacesfor them.
Figure6 shavs the positionsthattemplatesanoccur

Theuserspecifiesa<gsf : t enpl at e> for whatthey wantto format—thesean
matchdocunent Node Or cl assi fi er Node (for nodein a classificatiorhierarchy).
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Table6: Formattingoptions
option name values description
coverlmages true,false whetheror notto displaycoverimages
for documents
TOC true,false whetheror not to display the table of
contentdor thedocument

Thetemplateabove is now representeds:

<gsf:tenpl ate mat ch="docunent Node’ >
<t d><gsf:|ink><gsf: nmetadata name=' Keyword’/></gsf:|ink></td>
</ gsf:tenpl ate>

Thereare alsoformattinginstructionsthat are not templatesout are options.
Theseare describedn Table6. They are enteredinto the configurationfile like
<gsf:option nane="coverl mages’ value="false' />

Note, format templatesare addedinto the XSLT files before transforming,
while the optionsareaddednto the pagesource andusedin testsin the XSLT.

For local collectiong whole XSLT files canbe overridden. A collectioncan
have a transformdirectory Any XSLT files in herewill be usedin preferenceo
theinterfacefiles whenusingthis collection. For example,if youwantto have a
completelydifferentaboutpagefor the collection,you canputanewn about.xsinto
the collectionstransformdirectory andthis will be usedinstead.This is whatwe
do for the Gutenbeg samplecollection.

2.6 Customisingthe interface

Theinterfacecanbe customisedn seseralways.addinga new interface,addinga
new language,
changingthelook andfeel for aninterfacevs a sitevsacollection

whatneedsatomcatrestart?

2.6.1 Changingthe interface language

The interface languagecan be changedby going to the preferencegpage,and
choosinga languagefrom the list. The list lists (:-)) all languagesn which the
interfacehasbeendefinedsofar.

It is easyto adda new interfacelanguageto greenstone.Languagespecific
text stringsare separatecbut from the rest of the systemto allow for easyin-
corporationof new languages.Thesetext stringsare containedin Java resource
bundlepropertiediles. Theseareplain text files consistingof key-valuepairs,lo-
catedin resources/jam. Eachinterfacehasone namedinterface name.properties

"andeventuallyremotecollections
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(wherenameis the interface name). Eachserviceclasshasone with the same
nameasthe class(e.g. GS2Search.properties)lo add anotherlanguageall of
the base.propertiesfiles mustbe translated. The translatedfiles keepthe same
names,but with a languageextensionadded. For example,a Frenchversionof
interface default.propertiesvould be namednterface default fr.properties.

Keys will belooked up in the propertiedfile closestto the specifiedanguage.
For example,if languagdr_CA wasspecified(frenchlanguagecountryCanada),
andthe default localewas en GB, java would look at propertiesfiles in the fol-
lowing order until it found the key: XXX _fr_CA.properties XXX _fr.properties,
XXX _en.GB.propertiesthenXXX _en.propertiesandfinally thedefault XXX.properties.

You cantell Greenstonabouta new languagédy ... currentlyin interfaceCon-

fig.

2.6.2 Modifying an existinginterface

Mostof aninterfaceis definedoy XSLT files,whicharestoredn $GSDL3HOME/-
web/interfices/intedcename/tramform. Thesecanbe changedandthe changes
will take affect straightaway. If change®nly applyto certaincollectionsor sites,
not everythingthatusesheinterface,you canoverridesomeof thefiles by putting
new onesin a differentplace. XSLT files arelooked for in the following order:
collection, site, interface, default interface. (This currently only applesto sites,
andthereforecollections, thatresidein the samegreenstonénstallationasthe in-
terface.) This alsoappliesto files that are includedfrom other XSLT files. For
examplethe queryxsl for the querypagesncludesafile calledquerytools.xsl.To
have a particularsite shav adifferentqueryinterfaceeitherof thesefiles mayneed
to be modified. Creatinga new versionof either of theseand putting it in the
site transformdirectorywill work. Eitherthe new queryxsl will includethe de-
fault querytools,or the default queryxsl will includethe nenv querytools.xsl.The
xsl:includedirectvesarepreprocessely thejava codeandfull pathsaddedbased
on availability of thefiles, sothatthe correctoneis used.

Note thatyou cannotincludea file with the samenameasthe includingfile.
For examplequeryxsl cannotinclude queryxsl (it is temptingto wantto do this
if you just wantto changeonetemplatefor a particularfile, andthenincludethe
default. but you cant).

2.6.3 Defining a newinterface

A new interface may be neededf differentinstantiationsof the library require
differentinterfacesor differentdeveloperswanttheir own look andfeel. Creating
anew interfacewill allow modificationsto be madewhile leaving the original one
intact.

A new interfaceneedsadirectoryin $GSDL3HOME/webl/intedcesthename
of thisdirectorybecomesheinterfacename.Inside,it needdmagesandtransform
directories,and an interfaceConfig.xmfile. Any XSLT may be overriddenfor a
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new interface by putting the replacementn the new transformdirectory If the
appropriateXSLT file is notthere the onefrom thedefault interfacewill beused-
this enablegust overridingafew XSLT files asneeded.

To usea new interface, the tomcatwehxml mustbe edited: either change
the interfacethat a currentversionof the servletis using, or addanotherservlet
instantiationto thefile (seeSectionl.4 or AppendixB). The Tomcatsener must
berestartedor this to take effect.
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Figure7: A simplestand-alonssite.

3 Developing Greenstone3: Run-time system

runtimeobjectstructurediagram.describehe modules.
classhierarchy
directorystructureandwhereeverythinglives
messagéormat.

overall descriptionof messag@assingsequence.
configurationprocess startup andruntime

pagegeneration
accessinghejavadoc

3.1 Overview of modules??

A Greenstonedlibrary’ systemconsistsof mary components:MessageRouter
ReceptionistActions, Collections,ServiceRacketc. Figure7 shavs how they fit
togetherin a stand-aloneystem.

MessageRouter: thisis thecentralmodulefor asite. It controlsthesite,loading
up all the collections clusterscommunicatorsieeded All messagepassthrough
the MessageRouteCommunicatiorbetweerremotesitesis alwaysdonebetween
MessageRoutersnefor eachsite.

Collection and ServiceCluster: thesearevery similar. They bothprovide some
metadataboutthe collection/clusteranda list of services.The servicesarepro-
vided by ServiceRaclobjectsthatthe collection/clustetoadsup. A Collectionis
aspecifictypeof ServiceClusterA ServiceClustegroupsserviceghatarerelated
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conceptuallye.g. all the building servicesmay be partof a cluster Whatis part
of a clusteris specifiedby the site configurationfile. A Collections servicesare
groupedby the factthatthey all operateon somecommondata—thedocuments
in the collection. FunctionallyCollectionand ServiceClustearevery similar, but
conceptuallyandto the user they arequite different.

Service: theseprovide the corefunctionality of the systeme.g. searchingre-
trieving documentsbuilding collectionsetc. Oneor more may be groupedinto a
singleclass(ServiceRackjor codereuse or to avoid instantiatinghe sameobjects
several times. For example,MGPP searchingservicesall needto have the index
loadedinto memory Servicesprovide the corefunctionality for the system,e.g.
searchingretrieving documentsbuilding collectionsetc.

Communicator/Server: thesefacilitate communicatiorbetweenremotemod-
ules. For example,if you wantMRL1 to talk to MR2, you heeda Communicator
Sener pair. The Sener sitson top of MR2, andMR1 talksto the Communicatar
Eachcommunicatiortypeneedsanew pair. Sofarwe have only beenusingSQAP,
sowe have a SOAPCommunicatoanda SOQAPSener.

Receptionist: thisis the point of contactfor the 'front end'. Its corefunction-
ality involvesrouting requestgo the Actions, but it may do morethanthat. For
example,a Receptionismay: modify therequesin someway beforesendingt to
theappropriateéAction; addsomedatato the pageresponsethatis commonto all
pagesfransformtheresponsénto anothefform usingXSLT for example.Thereis
a hierarchyof differentReceptionistypes,whichis describedn Section3.8.1.

Actions: thesedothejob of creatingthe’pages’. Thereis adifferentactionfor
eachtype of page,for examplePageActionhandlessemi-staticpages,QueryAc-
tion handlegqueries DocumentActiondisplaysdocumentsThey know alittle bit
aboutspecificservicetypes.Basedonthe’CGIl' agumentgpassedn to them,they
constructrequestdor the system,and put togetherthe response#to datafor the
page.This datais returnedto the Receptionistwhich maytransformit to HTML.
Thevariousactionsaredescribedn moredetailin Section3.8.

3.2 Start up configuration

We usethe Tomcatweb sener, which operatesitherstand-alonén a testmode
or in conjunctionwith the Apacheweb sener. The Greenstond.ibraryServlet
classis loadedby Tomcatandthe servletsi ni t () methodis called. Eachtime a
get/ put/ post (etc.)isusedanew threads startedanddoGet () / doPut () / doPost ()
(etc.)is called.

Thei ni t () methodcreatesanen Receptionisandanewv MessageRouteDe-
faultclassegDefaultReceptionistMessageRouteBreusedunlesssubclassesave
beenspecifiedin the servletinitiation parameterg¢seeSectionl.4). The appropri-
ate systemvariablesaresetfor eachobject(interfacename,site name,etc.) and
thenconfi gure() is calledon both. The MessageRoutdnandleis passedo the
Receptionist.The servletthencommunicatesnly with the Receptionistpot with
the MessageRouter
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The Receptionisteadsin thei nt er f aceConfi g. xm file, andloadsup all the
differentAction classes.OtherActions may be loadedon the fly asneeded.Ac-
tionsareaddedto a map,with shortnamesor keys. Eg the QueryActionis added
with key 'q’. The Actions are passedhe MessageRoutereferencetoo. If the
Receptionisis a TransformingReceptionisk mappingbetweenshortnamesnd
XSLT file namesds alsocreated.

The MessageRoutereadsin its site configurationfile siteConfig. xm . It
createsa modulemapthatmapsnamedo objects.Thisis usedfor routingthemes-
sageslt alsokeepssmallchunksof XML—serviceList,collectionList,clusterList
andsiteList. Thesearewhat get returnedin responseo a describerequest(see
Section3.5.). EachServiceRaclspecifiedin the configuratiorfile is createdthen
queriedfor its list of services.Eachservicenameis addedo the map,pointingto
the ServiceRaclobject. Eachserviceis alsoaddedto the serviceList. After this
stage ServiceRackaretransparento the system,andeachserviceis treatedasa
separatenodule. ServiceClustersire createdand passedhe <ser vi ceC ust er >
elementfor configuration.They areaddedto the mapasis, with the clustername
asakey. A serviceClusters alsoaddedto the serviceClusterList.For eachsite
specifiedthe MessageRoutareatesanappropriatdype of Communicatoobject.
Thenit triesto getthe site description.|If the sener for the remotesiteis up and
running, this shouldbe successful.The site will be addedto the mappingwith its
sitenameasakey. Thesite’s collections,servicesandclusterswill alsobe added
into the staticxml lists. If the sener for theremotesiteis not running,the sitewill
notbeincludedin thesiteListor modulemap.To try againto accesshesite,either
Tomcatmustberestartedpr a run-timereconfigure-sitesommandsnustbe sent
(seenext section).

The MessageRouteailsolooks insidethe site’'s col | ect directory andloads
up a Collectionabjectfor eachvalid collectionfound.

TheCollectionobjectreadsts bui | dConfi g. xml andcol | ecti onConfi g. xm
files, determineghe metadataandloadsServiceRaclkclassedasedon the names
specifiedin bui | dConfig. xn . The <servi ceRack> XML elementis passedo
the objectto be usedin configuration.Thecol I ecti onConfi g. xm contentsare
alsopassedn to the ServiceRacks.Any format or display information that the
servicesneedmustbe extractedfrom the collectionconfigurationfile. Collection
objectsareaddedo the modulemapwith theirnameasakey, andalsoa collection
elemenis addednto the collectionListXML.

3.3 Messagepassing

Action in Greenston@ is originatedby a requesttomingin from the outside. In

the standardveb-basedjreenstonethis comesfrom aservletinto thereceptionist.
This externaltype requestis a requestfor a pageof data,and containsa repre-
sentationof the CGlI style aguments. A pageof XML is returned,which can
be in HTML format or other dependingon the output parametetto the request.
Messagesnsidethe systemall follow the samebasicformat: messagelements
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containmultiple requestelementspr multiple responselementsMessagings all
synchronousThe samenumberof responseasrequestsill bereturned.

When a pagerequestcomesin to the Receptionistjt looks at the action at-
tribute to determinewhich actionto sendit to. The responsds returnedfrom
the action. Thepagethat the receptionistreturnscontainsthe original requestthe
responsdrom the actionandotherinfo asneededdependon the type of Recep-
tionist). The datamay be transformedn someway — for the servletgreenstone
wetransformusingXSLT to generatétml pagesvhich getreturnedo theservlet.

Actions sendinternalstyle messageto the MessageRouteiSomecanbe an-
sweredby it, othersarepasseanto collectionsandmaybeonto servicesinternal
requestarefor simpleactions suchassearchretrieve metadataretrieve document
text Therearedifferentrequestypes:describeprocesssystem...

Themessagéormatsfor eachrequestype,andthe responsdormatsfor each
modulearedescribedn thefollowing section.

3.4 anattempt at an APl: messagdormats
3.4.1 extemal— >action

request:Thesearethe special'external’-stylemessagesRequestoriginatefrom
outsideGreenstonefor examplefrom a servlet,or java application. They arere-
guestdor a’page’ of data—forexample,thehomepagefor a site;thequerypage
for a collection; the text of a document. They contain,in XML, a list of agu-
mentsspecifyingwhattype of pageis required.If the externalcontet is aservlet,
theamgumentgepresenthe’'CGI' agumentsn a Greenston&RL. Thetwo main
amgumentsarea (action)andsa (subaction).All otheramgumentsareencodedas
parameters.
Herearesomeexamplesof requests

<request type='page’ action='p' subaction="about’
lang="fr’ output="htm’>
<par anLi st >
<param name='c’ val ue='deno’ />
</ par anii st >
</ request >
<request type='page’ action="q’
<par anLi st >
<param nanme='s’' val ue=’ Text Query’' />
<param name='c¢’ val ue='deno’' />
<param name="rt’ value="r’/>

lang="en’ output="htm’>

<l-- the rest are the service specific parans -->
<param name="ca’ value="0"/> <!-- casefold -->
<param name="st’ value="1/> <I-- stem-->
<param name="m value="10"/> <!-- maxdocs -->

8In a servletcontet, thesecorrespondo the URLs a=p&sa=about & =demo& =fr, and
a=q& =en&s=Text Quer y&c=denné&rt =r &ca=08&st =1&m=10&g=snai | .
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Argument Meaning Typical values

a action a(applet),q (query),b (browse),p (page)pr (process)
s (system)

sa subaction home,about(pageaction)

c collectionor demo,build

servicecluster

S servicename  TextQuery ImportCollection

rt requestype d (display),r (request)s (status)

ro responsenly  Oorl-if setto one,therequests carriedout

but no processingf theresultsis done
currentlyonly usedin processctions

o] outputtype XML, html, WML

| language en,fr, zh...

d documenid HASHxxx

r resourcad 7?7

pid procesdandle anintegeridentifying a particularprocessequest

Table7: Genericagumentghatcanappeaiin a Greenston®&RL

<param name='q’ value="snail’'/> <!-- query string -->
</ par anii st >
</ request >

TheReceptionistoutesthe messagé¢o the appropriateéAction (determinecby
looking up its shorthame >Action object map). The actionsdeterminewhat
informationis neededrom the senerandretrievesit, makingoneor moreinternal
requestdo the MessageRouteiT hisinformationis gatheredogethetinto a single
responseandreturnedo theReceptionistTheReceptionisthayprocessheresult
further dependingonwhattype of Receptionistsit.

3.5 ’describe’-typemessages

Themostbasicof theinternalstandardequestss “describe-yoursél, which can
besentto ary modulein the system.The modulerespondsvith a semi-predefined
pieceof XML, makingtheserequestsrery efficient. The responses predefined
apartfrom ary language-specifitext strings,which areputtogetheraseachrequest
comesin, basedn thelanguageattribute of therequest.

<request |ang="en’ type='describe’ to=""/>

If thet o field is empty arequesis answeredy the MessageRouteAn example
responsdérom a MessageRoutanightlook lik e this:

<response | ang="en’' type='describe’ >
<servi celLi st/ >
<si teList>
<site nanme='org. greenstone. gsdl 1’
address="http://| ocal host: 8080/ soap/ servl et/ rpcrouter’
type='soap’ />
</siteList>
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<servi ceC usterlList>
<servi ceC uster nane="build" />

</ serviced usterList>

<col | ecti onLi st>
<col | ecti on nane=’ org. greenst one. gsdl 1/

org. greenstone. gsdl 2/fao’ />

<col | ecti on nane=' org. greenst one. gsdl 1/ deno’ />
<col | ecti on nane=’org. greenstone. gsdl 1/fao’ />
<col | ecti on nane="nyfiles’ />

</col | ectionLi st>

</ response>

ThisMessageRoutdrasnoindividual site-wideserviceganempty<ser vi ceLi st >),
but hasa serviceclustercalled build (which provides collection importing and
building functionality). It communicatesvith onesite, or g. gr eenst one. gsdl 1.
It is awareof four collections.Oneof thesenyfi | es, belonggoit; theotherthree
areavailablethroughthe externalsite. Oneof thosecollectionsis actuallyfrom a
furtherexternalsite.

It is possibleto askjust for a specificpart of the information provided by a
describaequestratherthanthewholething. For example thesetwo messageget
thecol | ecti onLi st andthesi t eLi st respectrely:

<request |ang="en’ type='describe’ to=""'>
<par anLi st >
<par am name=’ subset’ val ue='collectionList’/>
</ par anii st >
</ request >

<request |ang="en’ type='describe’ to=""'>
<par anLi st >
<par am name=’ subset’ value="siteList’/>
</ par anii st >
</ request >

Whena collectionor serviceclusteris askedto describatself, whatis returned
is a list of metadatasomedisplayelementsanda list of services.For example,
hereis sucha messagealongwith a sampleresponse.

<request |ang="en’ type='describe’ to=" ngppdeno’ />

<response fron¥"ngppdenp" type="describe">
<col | ecti on nane="ngppdeno" >

<di spl ayl tem | ang="en" nane="nane" >gr eenst one ngpp deno

</ di spl ayl t em>

<di spl ayltem | ang="en" nane="description">This is a
denonstration collection for the G eenstone digita
library software. It contains a snall subset (11 books)
of the Hurmanity Devel opnent Library. It is built with
ngpp. </ di spl ayl t en>

<di spl ayltem | ang="en" name="i con">ngppdenv. gi f </ di spl ayl t en>

<serviceli st>
<servi ce name="Document StructureRetrieve" type="retrieve" />
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<servi ce name="Document Met adat aRetri eve" type="retrieve" />
<servi ce name="Document Cont ent Retri eve" type="retrieve" />
<servi ce name="Cl assifierBrowse" type="browse" />
<servi ce name="C assifier BrowseMet adat aRetri eve"
type="retrieve" />
<servi ce name="Text Query" type="query" />
<servi ce name="Fi el dQuery" type="query" />
<servi ce name="AdvancedFi el dQuery" type="query" />
<servi ce name="Phi ndAppl et" type="applet" />
</ serviceli st>
<met adat aLi st >
<met adat a name="creat or " >gr eenst one@s. wai kat 0. ac. nz</ net adat a>
<met adat a name="nunDocs" >11</ et adat a>
<met adat a name="bui | dType" >ngpp</ met adat a>
<met adat a nanme="httpPat h">htt p:// kanuka: 8090/ gsdl 3/ si tes/

| ocal site/collect/ngppdeno</ net adat a>
</ met adat aLi st >

</col |l ection>
</ response>

The subseparametecanalsobe usedin a describerequesto a collection,to
retrieve justthenet adat alLi st Orservi ceLi st .

This collectionprovidesmary typical services.Notice how this responsdists
the servicesavailable, while the collection configurationfile for this collection
(Figure4) describedserviceRacksOncethe servicerackshave beenconfigured,
they becomdransparenin thesystemandonly servicesarereferredto. Thereare
threedocumentretrieval servicesfor structuralinformation, metadataand con-
tent. The Classifierservicegretrieve classificationstructureand metadata.These
five serviceswvereall provided by the GS2MGPPRetriee ServiceRackThethree
gueryserviceswereprovided by GS2MGPPSearckerviceRackand provide dif-
ferentkinds of queryinterface. Thelastservice,PhindApplet,is provided by the
PhindPhraseBmseserviceRaclkandis anappletservice.

A descri be requesskentto aservicereturnsalist of parameterthattheservice
acceptssomedisplayinformation,(andin future maydescribehe contentypefor
therequestindresponse).

Parameterganby in thefollowing formats:

<par am nane=" xxx' type='integer|bool ean|string|invisible default=yyy' />
<param nane=" xxx' type="enumsingle|lenumnulti’ default="aa />
<option nanme='aa’'/><option nanme='bb'/>...

</ par anp
<param nane=" xxx’ type="multi’ occurs="4">

<param.../>

<param.../>
</ par ane

If nodefaultis specified the parameteis assumedo be mandatory Hereare
someexamplesof parameters:

<par am nane=' case’ type=' bool ean’ default="0"/>
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<par am nane=" maxDocs’ type='integer’ default="50"/>

<param nanme='index’ type="enum default="dtx >
<option name="dtx’' />
<option name="stt’'/>
<option nane="stx'/>

<par ane

<!-- this one is for the text box and field list for the
sinple field query-->
<param nane="sinmpleField type="multi’ occurs="4">
<param nanme='fqv' type='string />
<param nane="fqf’ type="enumsingle >
<option nane='Tl’'/><option nane=" AU / ><option name=" COR />
</ par anp
</ par an®

The type attribute is usedto determinehow to display the parameter®on a web
pageor interface. For example,a string parametemay resultin a text entry box,
a booleanan on/of button, enumsingle/enummulti a drop-devn menu, where
oneor mary items,respectiely, canbe selected A multi-type parametemdicates
thattwo or moreparameterareassociatedandshouldbe displayedappropriately
For example,in afield query thetext box andfield list shouldbe associatedThe
occursattribute specifieshow mary timesthe parameteshouldbe displayedonthe
page.Parametersisocomewith displayinformation:all thetext stringsneededo
presenthemto the user Theseincludethe nameof the parameteandthe display
valuesfor ary options. Theseareincludedin the abore parametedescriptionsn
theform of <di spl ayl t en> elements.

A servicedescriptionalso containssomedisplay information—thisincludes
thenameof the service andthetext for the submitbutton.

Hereis a sampledescribeaequesto the FieldQueryserviceof collectionmgp-
pdemo,alongwith its responseThe parameterin this exampleincludetheir dis-
play information. Figure8 givesan examplehtml| searchform thatmay be gener
atedfrom this describeesponse.

<request |ang="en" to="ngppdeno/Fi el dQuery" type="describe" />

<response frone"ngppdeno/ Fi el dQuery" type="descri be">
<servi ce name="Fi el dQuery" type="query">

<di spl ayl t em nane="nane" >For m Quer y</ di spl ayl t em»

<di spl ayl t em nane="subni t ">Sear ch</ di spl ayl t en>

<par anLi st >

<par am def aul t ="Doc" name="1|evel " type="enum singl e">
<di spl ayl tem nane="nane">G anul arity to search at</displayltenr
<opti on nane="Doc" >
<di spl ayl t em nane="nane" >Docunent </ di spl ayl t emr>

</ option>
<opti on name="Sec">
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<di spl ayl t em name="nane" >Sect i on</ di spl ayl t en>
</ opti on>
<option name="Para">
<di spl ayl t em name="nane" >Par agr aph</ di spl ayl t en»
</ opti on>
</ par an»
<par am def aul t =" 1" nane="case" type="bool ean">
<di spl ayl t em nanme="nanme" >Tur n casefol di ng </di spl ayl tenr
<opti on name="0">
<di spl ayl t em nane="nane" >of f </ di spl ayl t en>
</ opti on>
<opti on name="1">
<di spl ayl t em nane="nane" >on</ di spl ayl t en»
</ opti on>
</ par an®
<param def aul t ="1" name="stent type="bool ean">
<di spl ayl t em name="nanme" >Turn stemm ng </displ ayltemnm>
<opti on nanme="0">
<di spl ayl t em nane="nane" >of f </ di spl ayl t en>
</ opti on>
<option name="1">
<di spl ayl t em nane="nane" >on</ di spl ayl t en»
</ opti on>
</ par an®
<par am def aul t =" 10" nane="maxDocs" type="integer">
<di spl ayl t em name="nane" >Maxi mum docunents to return
</ displayltenr
</ par an®
<par am nanme="si npl eFi el d" occurs="4" type="multi">
<di spl ayl t em nane="nane" ></ di spl ayl t en>
<param name="fqv" type="string">
<di spl ayl t em name="nane" >Wrd or phrase </displayltenr
</ par an®
<par am def aul t =" ZZ" name="fqf" type="enum single">
<di spl ayl t em nane="nane">i n fi el d</di spl ayl t en»
<opti on name="ZZ">
<di spl ayl t em name="nane">al | fi el ds</ di spl ayl t en»
</ opti on>
<option name="TX"'>
<di spl ayl t em nane="nane" >t ext </ di spl ayl t en>
</ opti on>
<option name="TI">
<di spl ayl t em name="nane">Ti t| e</ di spl ayl ten>
</ opti on>
<opti on name="SU'>
<di spl ayl t em nane="nane" >Subj ect </ di spl ayl t en>
</ opti on>
<opti on nane="ORG'>
<di spl ayl t em nane="nane" >Or gani zat i on</ di spl ayl t enp
</ opti on>
<opti on name="SQO'>
<di spl ayl t em nane="nane" >Sour ce</ di spl ayl t em>
</ opti on>
</ par an®
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Figure8: Thepreviousqueryservicedescriberesponsasdisplayedon the search
page.

</ par an»
</ par anii st >
</ service>
</ response>

A describerequestto an applettype servicereturnsthe applethtml element:
thiswill beembeddednto awebpageto runtheapplet.

<request type='describe’ to= ngppdeno/ Phi ndApplet’/>

<response type='describe’ >
<servi ce name=' Phi ndAppl et’ type='query’ >
<appl et ARCHI VE=' phi nd.jar, xerceslnpl.jar, gsdl3.jar,
jaxp.jar, xm-apis.jar’
CODE=’ or g. gr eenst one. appl et . phi nd. Phi nd. cl ass’
CODEBASE=' | i b/ j ava’
HEI GHT=" 400" W DTH=" 500’ >
<PARAM NAME=' | i brary’ VALUE="'/>
<PARAM NAME=’ phi ndcgi’ VALUE=' ?a=a&anp; sa=r &np; sn=Phi nd’ / >
<PARAM NAME=’ col | ecti on’ VALUE=" ngppdeno’ />
<PARAM NAME=' cl assifier’ VALUE='1' />
<PARAM NAME=’ ori entation’ VALUE= vertical’ />
<PARAM NAME=' depth’ VALUE='2' />
<PARAM NAME='resul torder’ VALUE='L,|,E, e,D,d />
<PARAM NAME=’ backdrop’ VALUE='interfaces/default/>
i mges/ phi ndbgl.jpg’ />
<PARAM NAME=' f ont si ze’ VALUE=' 10" />
<PARAM NAME=’ bl ocksi ze’ VALUE=' 10" />
The Phind java applet.
</ appl et >
<di spl ayl t em name="nane" >Br owse phrase hi erarchi es</displ ayl ten>

36



</ service>
</ response>

Note that the library parametehasbeenleft blank. This is becausdibrary
refersto the currentservletthatis runningandthe nameis not necessarilknown
in advance.Soeithertheappletactionor theReceptionisimustfill in thisparameter
beforedisplayingthe html.

3.5.1 ’'system’-typemessages

“System”requestare usedto tell a MessageRouteCollectionor ServiceCluster
to updateits cachedinformation and activate or deactvate other modules. For
example,the MessageRoutdrasa setof Collectionmodulesthatit cantalk to. It
alsoholdssomeXML informationaboutthosecollections—thigs returnedvhena
requesfor acollectionlist comesn. If acollectionis deletedor modified,or anew
onecreatedthis informationmayneedto changeandthelist of availablemodules
may also change. Currentlythey areinitiated by particularCGIl parametergsee
Sectionl.6).

Thebasicformatof a systenrequesis asfollows:

<request type='system to="'>
<system.../>
</ request >

Oneor moreactualrequestsare specifiedin systemelements.The following
areexamples:
<system type='configure’ subset=""/>
<system type='configure’ subset='collectionList’/>

<system type="activate’ nodul eType="collection’ nodul eNane=" deno’ />
<system type='deactivate’ mnodul eType='site’ nodul eNane="sitel />

Thefirst requesteconfigureshewholesite—theMessageRoutafoesthrough
itswholeconfigureprocessgain. ThesecondequesjustreconfigureshecollectionList—
the MessageRoutewill deleteall its collectioninformation,and re-look through
the collect directory andreloadall the collectionsagain. The third requestis to
activatecollectiondemo.Thiscouldbeanew collection,or areactvationof anold
one.If acollectionmodulealreadyexists, it will bedeletedandanewx oneloaded.
Thefinal requestdeactvatesthe site sitel—thisremovesthe site from the siteList
andmodulemap,andalsoremaovesary of thatsitescollections/servicefrom the
staticlists.

A responsgust containsa statusmessagefpr example:

<response fron¥"">

<status>col | ecti onLi st reconfigured successful |l y</status>
</ response>

At somestage anerroror statuscodeshouldbeincluded.
Systemrequestsare mainly answeredy the MessageRouteHowever, Col-
lectionsandServiceClusterwill respondo asubsebf theserequests.
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3.6 ’format’-type messages

Collection designersare able to specify how their collection looks to a certain
degree.They canspecifyformatstatement$or displaythatwill applyto theresults
of a search,the display of a document,entriesin a classificationhierarchy for
example. This info is generallyservicespecific. All servicesespondo a format
requestwherethey returnary servicespecificformattinginformation. A typical
requestandresponséookslik e this:

<request | ang="en" to="ngppdeno/Fi el dQuery" type="format" />

<response fronm="ngppdeno/ Fi el dQuery" type="format">
<f or mat >
<gsf:tenpl ate nat ch="docunent Node" ><t d><gsf: | i nk>
<gsf:netadata nanme="Title" />(<gsf:nmetadata name="Source" />)
</ gsf:link></td>
</ gsf:tenpl ate>
</ for mat >
</ response>

The actualformatstatementaredescribedn Section2.5. They aretemplates
writtendirectly in XSLT, or in GSF, which standor Greenston&ormat,andis a
simple XML representationf the morecomplicatedXSLT templates.GSFstyle
format statementsieedto be corvertedto proper XSLT. This is currently done
by the Receptionis{but may be movedto an ActionHelper): the format XML is
transformedo XSLT usingXSLT with the config format.xslstylesheet.

3.7 ’status’-type messages

Theseareonly usedwith process-typserviceswhich arethosewherearequests
sentto startsometype of procesqseeSection3.7.5). Theinitial responsestates
whetherthe processiadsuccessfullystarted andwhetherits still continuing.If the
processs notfinished,statusrequestanbe sentrepeatediyto the serviceto poll
the status,usingthe pid to identify the process.Statuscodesare usedto identify
the stateof a processThevaluesusedat the momentarelistedin Table8®.

Thefollowing shavs anexamplestatusrequestalongwith two responseghe
first a'OK but continuing’ responseandthe seconda 'successfullycompleted’
response.The contentof the statuselementsin the two responsess the output
from the processsincethelaststatusupdatewvassentback.

<request |ang="en" to="build/InportCollection" type="status">
<par anLi st >
<param name="pi d" val ue="2" />
</ par anii st >
</request >

<response from="buil d/InmportCollection">

°A morestandardsetof codesshouldprobablybeused for example,the HTTP codes
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Table8: Statuscodescurrentlyusedin Greenston@

codename code meaning
value
SUCCESS 1 therequesiwasacceptedandthe processvascompleted
ACCEPTED 2 therequestvasacceptedandthe processhasbeenstarted but
it is notcompletedyet
ERROR 3 therewasanerrorandthe processvasstopped

CONTINUING 10 the processs still continuing

COMPLETED 11 theprocesdasfinished

HALTED 12 theprocesshasstopped

INFO 20 justaninfo messag¢hatdoesnt imply anything

<status code="2" pid="2">Col | ection construction: inport collection.

command = inport.pl -collectdir /research/kjdon/home/gsdl 3/ web/sites/
| ocal site/collect testl
starting
</ st atus>

</ response>

<response from="buil d/InmportCollection">

<status code="11" pid="2">RecPl ug: getting directory
/ resear ch/ kj don/ hone/ gsdl 3/ web/sites/l ocal site/collect/testl/inport
WARNI NG - no plugin could process /.keepne

ER R I S O S S O O O O O

I mport Conpl ete

Rk S O S R R b b S R O I

* 1 docunment was considered for processing
* 0 were processed and included in the collection
* 1 was rejected. See /research/kjdon/hone/ gsdl 3/ web/sites/
|l ocalsite/collect/testl/etc/fail.log for a list of rejected docunents
Success
</ st atus>
</ response>

3.7.1 procesgnessages

Procesgequestsand responseprovide the major functionality of the system—
thesearethe onesthatdo the actualwork. Theformatdepend®on the servicethey
arefor, sol’ll describeheseby service.

QuerytypeservicesTextQuery FieldQueryAdvancedFieldQuerfGS2MGSearch,
GS2MGPPSearch)extQuery (LuceneSearchyhe main type of requestsn the
systemarefor services. Thereare differenttypesof services,currently: query,
browse, retrieve, process, appl et, enri ch. Queryservicesdo somekind of
searchandreturna list of documentidentifiers. Retrieve servicescanreturnthe
contentof thosedocumentsmetadataaboutthe documentspor other resources.
Browseis for browsinglists or hierarchiesf documentsProcessypeservicesare
thosewheretherequesis for acommando berun. A statuscodewill bereturned
immediately andthenif thecommandhasnotfinished,anupdateof the statuscan
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berequested Applet servicesarethosethatrun anapplet. Enrich servicegake a
documentandreturnthedocumentvith someextra markupadded.

Otherpossibilitiesincludetransform,extract, accrete. Thesetypesof service
generallyenhancedhe functionality of thefirst set. They may be usedduring col-
lectionformation:’accrete’documentdy addingthemto a collection,’ transform’
the documentsnto a differentformat, ’extract’ informationor acroryms from the
documents'enrich’ thosedocumentswith theinformationextractedor by adding
new information. They mayalsobe usedduringquerying:’transform’a querybe-
fore usingit to querya collection,or 'transform’the documentsgou getbackinto
anappropriatgorm.

Thebasicstructureof a service'process’requesis asfollows:

<request |ang="en’ type= process’ to=" deno/ TextQery’ >
<par anii st/ >
ot her elenents...

</ request >

The parameterare name-alue pairs correspondingo parametershat were
specifiedn the servicedescriptionsentin responseo a describerequest.

<par am nane=' case’ value="1"/>
<par am nane=" maxDocs’ val ue="34"'/>
<param nane="i ndex’' value="dtx'/>

Somerequesthave othercontent—fordocumentetrieval, this would beallist
of documenidentifiersto retrieve. For metadataetrieval, the contentis thelist of
documentdo retrieve metadatdor.

Responsesary dependingn thetype of request.Thefollowing sectiondook
atthe processyperequestandresponsefor eachtype of service.

3.7.2 ’'query’-type sewices

Responsew queryrequestgontainalist of documentdentifiers,alongwith some
otherinformation,dependentnthequerytype. For atext query thisincludesterm
frequeng information, and somemetadataaboutthe result. For instance a text
gueryon 'snailfarming’, with the parametefmaxDocs=10'might returnthefirst
10 documentsandoneof the query metadatatemswould be the total numberof
documentshatmatchedhe query®

Thefollowing shavs anexamplequeryrequestandits response.

Find at most 10 Sectionsin the mgppdemocollection, containingthe word
snail(stemmed)returningtheresultsin ranked order:

<request |ang="en’ to="ngppdeno/ Text Query" type="process">
<par anLi st >

1%no metadataboutthe queryresultis returnedyet.
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<par am name="nmaxDocs" val ue="10"/>
<par am name="queryLevel " val ue="Section"/>
<par am narme="stent val ue="1"/>
<par am nanme="nat chMode" val ue="sone"/>
<par am name="sortBy" val ue="1"/>
<par am narme="i ndex" val ue="t0"/>
<par am name="case" val ue="0"/>
<par am nanme="query" val ue="snail"/>
</ par anii st >
</ request >

<response fronm="ngppdeno/ Text Query" type="process">
<net adat aLi st >
<net adat a nanme="nunDocsMat ched" val ue="59" />
</ met adat alLi st >
<docunent NodeLi st >
<docurent Node nodel D="HASHac0a04dd14571c60d7f bf d. 4. 2"
docType=' hi erarchy’ nodeType="leaf" />
<docunent Node nodel D="HASH010f 073f 22033181e206d3b7. 2. 12"
docType=’ hi erarchy’ nodeType="leaf" />
<docunent Node nodel D="HASH010f 073f 22033181e206d3b7. 1"
docType=' hi erarchy’ nodeType="interior" />
<docurent Node nodel D="HASHac0a04dd14571c60d7f bf d. 2. 2"
docType=' hi erarchy’ nodeType="leaf" />

</ docunent NodeLi st >
<ternli st>

<termfield="" freqg="454" nanme="snail" nunDocsMat ch="58" sten¥"3">
<equi vTer mLi st >
<termfregq="" name="Snail" numDocsMatch="" />
<termfregq="" name="snail" numDocsMatch="" />
<term fregq="" name="Snails" nunDocsMatch="" />
<term freq="" nanme="snails" nunDocsMatch="" />
</ equi vTerniLi st >
</ternp
</terniList>

</ response>

The list of documentidentifiersincludessomeinformation aboutdocument
typeandnodetype. Currently documentypesincludesi npl e, paged andhi er ar chy.
si mpl e is for singlesectiondocumentsij.e. oneswith no sub-structurepaged is
documentghat have a singlelist of sections,while hi erar chy type documents
have a hierarchyof nestedsections. For paged andhi er ar chy type documents,
the nodetype identifieswhethera sectionis the root of the documentaninternal
section,or aleaf.

The term list identifies,for eachtermin the query whatits frequeng in the
collectionis, how mary documentgontainedhatterm,andalist of its equivalent
terms(if stemmingor casefoldingvasused).
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3.7.3 ’browse’-typeserices

Browsetype servicesareusedfor classificatiorbrowsing. Therequestconsistsof
a list of classifieridentifiers,andsomestructureparameterdisting what structure
to retrieve.

<request | ang="en" to="ngppdeno/C assifierBrowse" type="process">
<par anLi st >
<param name="structure" val ue="ancestors" />
<param name="structure" val ue="children" />
</ par anii st >
<cl assi fi er NodelLi st >
<cl assi fi er Node nodel D="CL1. 2" />
</ cl assi fi er NodeLi st >
</ request >

<response frone"ngppdeno/ d assi fi er Browse" type="process">
<cl assi fi er NodeLi st >
<cl assi fi er Node nodel D="CL1" >
<nodeStruct ure>
<cl assi fi er Node nodel D="CL1">
<cl assi fi er Node nodel D="CL1. 2" >

<cl assi fi er Node nodel D="CL1.2.1" />
<cl assi fi er Node nodel D="CL1.2.2" />
<cl assi fi er Node nodel D="CL1.2.3" />
<cl assi fi er Node nodel D="CL1. 2.4" />
<cl assi fi er Node nodel D="CL1.2.5" />

</ cl assi fi er Node>
</ cl assi fi er Node>
</ nodeSt ruct ur e>
</ cl assi fi er Node>
</ cl assi fi er NodeLi st >
</ response>

Possiblevaluesfor structureparametersre ancest or s, parent, si bl i ngs,
chi | dren, descendents. The responsajives,for eachidentifier in the request,
a <nodeSt ruct ur e> elementwith all the requestedstructureput togetherinto a
hierarchy Thestructuremayincludeclassifieranddocumennodes.

3.7.4 ’retrieve’-type sewices

Retrieval servicesarespecialin thatrequestsare not explicitly initiated by a user
from aform onawebpage but arecalledfrom actionsin responséo otherthings.
Thismeanghattheirnamesarehard-codedhnto the Actions. DocumentContentRe-
trieve, DocumentStructureRetrie and DocumentMetadataRetvie are the stan-
dardnamedor retrieval servicedor contentstructureandmetadataf documents.
Requests$o eachof theseancludealist of documentdentifiers.Becausehesegen-
erally referto partsof documentsthe elementsare called <docunent Node>. For
the content,thatis all thatis required. For the metadataetrieval service,there-
guestalso needsparameterspecifyingwhat metadatas required. For structure
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retrieval servicesrequestsieedparameterspecifyingwhatstructureor structural
info is required.

Someexamplerequestandresponsefollow.

Give metheTitle metadatdor thesedocuments:

<request | ang="en" to="ngppdenn/ Docunent Met adat aRetri eve" type="process">
<par anLi st >
<param nare="met adata" value="Title" />
</ par anii st >
<docurent NodelLi st >
<docurent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2"/ >
<docunent Node nodel D="HASH010f 073f 22033181e206d3b7. 2. 12"/ >
<docunent Node nodel D="HASH010f 073f 22033181e206d3b7. 1"/ >

</ docunent NodeLi st >
</request >

<response frone"ngppdeno/ Docunent Met adat aRetri eve" type="process">
<docurent NodelLi st >
<docurent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2" >

<nmet adat aLi st >
<met adata name="Title">Putting snails in your second pen</netadata>

</ nmet adat aLi st >
</ docunent Node>
<documrent Node nodel D="HASH010f 073f 22033181e206d3b7. 2. 12" >
<net adat aLi st >
<met adata nanme="Ti tl e">Now you nust deci de</ net adat a>
</ nmet adat aLi st >
</ docunent Node>
<docurnent Node nodel D="HASH010f 073f 22033181e206d3b7. 1" >
<net adat aLi st >
<nmet adata name="Ti tl e">I ntroducti on</ net adat a>
</ met adat aLi st >
</ docunent Node>
</ docunent NodelLi st >
</ response>

One or more parameterspecifyingmetadatamay be includedin a request.
Also, avalueof al I will retrieve all the metadatdor eachdocument.

Any browse-typeservicemustalsoimplementa metadataetrieval serviceto
provide metadatdor thenodesn theclassificatiorhierarchy Thenameof it is the
browvseservicenameplus Met adat aRet ri eve. For example,the ClassifierBravse
servicedescribedn the previoussectionshouldalsohave a ClassifierBravseMeta-
dataRetriee service. The requestandresponsdormatis exactly the sameasfor
theDocumentMetadataRetvie service exceptthat<docunent Node> elementsare
replacedby <cl assi fi er Node> elementgand the correspondingdist elementis
alsochanged).

Give methetext (content)of this document:

<request | ang="en" to="ngppdeno/ Docunent ContentRetrieve" type="process">
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<paraniist />
<docunent NodelLi st >
<docunent Node nodel D="HASHac0a04dd14571c60d7fbfd. 4.2" />
</ docunent NodelLi st >
</ request >

<response frone"ngppdeno/ Docunent Cont ent Retri eve" type="process">

<docunent NodelLi st >
<docunent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2" >
<nodeCont ent >& t ; Secti on&gt ;
&lt;/B&gt; & t; P ALI G\N=&quot ; JUSTI FY&quot ; &gt ; & t ; / P&gt ;
&l t; P ALI G\=&quot ; JUSTI FY&quot ; &gt ; 190. When the plants in
your second pen have grown big enough to provide food and
shelter, you can put in the snails.&t;/P&gt;
</ nodeCont ent >
</ docunent Node>
</ docunent NodeLi st >
</ response>

The contentof a nodeis returnedin a <nodeCont ent > element.In this caseit

is escapedHTML.
Give methe ancestorandchildrenof the specifiednode,alongwith the num-

berof siblingsit has:

<request | ang="en" to="ngppdeno/ Docunent StructureRetrieve" type="process">
<par anLi st >
<param name="structure" val ue="ancestors" />
<param name="structure" val ue="children" />
<param name="i nfo" val ue="nunsi bl i ngs" />
</ par anii st >
<docunent NodeLi st >
<docunent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2" />
</ docunent NodeLi st >
</ request >

<response fronr"ngppdeno/ Docunent St ruct ureRetri eve" type="process">
<docurent NodelLi st >
<docunent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2" >
<nodeSt ruct ur el nf o>
<i nfo name="nunSi bl i ngs" val ue="2" />
</ nodeSt ruct ur el nf 0>
<nodeStruct ure>
<docurent Node nodel D="HASHac0a04dd14571c60d7f bf d"
docType=' hi erarchy’ nodeType="root">
<docurent Node nodel D="HASHac0a04dd14571c60d7f bf d. 4"
docType=' hi erarchy’ nodeType="interior">
<docunent Node nodel D="HASHac0a04dd14571c60d7f bfd. 4. 2"
docType=’ hi erarchy’ nodeType="leaf" />
</ docunent Node>
</ docunent Node>
</ nodeSt ruct ure>
</ docunent Node>
</ docunent NodeLi st >
</ response>
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Structureis returnedinsidea <nodeSt r uct ur e> elementwhile structuralinfo
is returnedin a<nodeSt r uct ur el nf o> element.Possiblevaluesfor structurepa-
rametersare as for browvse services:ancest ors, parent, si blings, children,
descendent s. Possiblevaluedfor info parameterarenunsi bl i ngs, si bl i ngPosi ti on,
nuntChi | dren.

3.7.5 ’'process’-typesenices

Requestdo process-typeservicesare not requestdor data—thg requestsome
actionto becarriedout, for example createanew collection,orimportacollection.
Theresponsés a statusor anerrormessageTheimportandbuild commandsnay
take along time to complete,so a responsés sentbackaftera successfustartto
thecommand.The statusmay be polled by the requesteto seehow the processs
going.

Processequestgenerallycontainjust a parametetfist. Like for ary service,
theparameterasedby aprocess-typservicecanbeobtainedy adescribaequest
to thatservice.

Herearetwo examplerequestdor process-servicethat are part of the build
servicecluster(hencethe addresseall begin with 'build/"), followedby anexam-
pleresponse:

<request |ang="en’ type='process’ to='build/ NewCollection >
<par anLi st >
<param name=’ creator’ val ue=" ne@one. com />
<par am name=’ col | Narme’ val ue="the deno collection’/>
<par am name=’ col | Short Nane’ val ue='deno’ />
</ paranm i st >
</ request >

<request |ang="en’ type='process’ to='build/InportCollection >
<par anLi st >
<param name=’ col | ecti on’ val ue="deno’' />
</ param i st >
</ request >

<response from="buil d/InmportCollection">

</ response>

The code attribute in the responsespecifieswhetherthe commandhashbeen
successfullystated whetherits still going, etc (seeTable8 for a list of currently
usedcodes).The pid attribute specifiesa processd numberthatcanbe usedwhen
gueryingthe statusof this process.The contentof the statuselements (currently)
just the outputfrom the processso far. Statusmessageswhich are describedn
Section3.7, are usedto find out how the processis going, and whetherit has
finishedor not.
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3.7.6 ’'applet’-type sewices

Applet-typeservicesarethosethatprocesshedatafor anapplet.A requestonsists
only of alist of parametersandthe responseontainsan <appl et Dat a> element
that containsthe XML datato be returnedto the applet. The format of this is
entirelyspecificto the applet—theras no setformatto the appletdata.

Hereis anexamplerequesandresponseisedby the Phindapplet:

<request type='query’ to=" ngppdeno/ Phi ndApplet’ >
<par anLi st >
<param name='pc’ value="1"/>
<par am name=' pptext’ val ue="health'/>
<par am name=" pfe’ value="0"/>
<param name=’ pl e’ val ue="10"/>
<param name='pfd’ value="0"/>
<param name=’ pl d’ val ue="10"/>
<param name="pfl’ value="0"/>
<param name="pl |’ val ue="10"/>
</ par anii st >
</ request >

<response type='query’ fron¥ ngppdeno/ Phi ndAppl et’ >
<appl et Dat a>
<phindData df="9" ef="46" id="933" [f="15" tf="296">
<expansi onLi st end="10" length="46" start="0">
<expansi on df="4' id="8880" num=' 0 tf="59 >
<suf fi x> CARE</suffix>
</ expansi on>

</ expansi onLi st >
<document Li st end=" 10" |length="9 start="0">
<docunent freq='78 hash=" HASH4632a8a51d33c47a75c559’" nun¥' 0’ >
<title>The Courier - N??159 - Sept- Oct 1996 Dossier |nvesting
in People Country Reports: Mali ; Western Sanpa
</title>
</ docunent >

</ docunent Li st >
<t hesaurusLi st end="10" length="15 start="0">
<t hesaurus df="7" id=" 12387 tf="15" type="RT >
<phrase>PUBLI C HEALTH</ phr ase>
</thesaurus>. .
</t hesaurusLi st >
</ phi ndDat a>
</ appl et Dat a>
</ response>

3.7.7 ’enrich’-type sewices

Enrich servicestypically take sometext of documents(inside <nodeCont ent >
tags)and returnsthe text marked up in someway. One exampleof this is the
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GatePOSag service: this identifies Dates,Locations,Peopleand Organizations
in the text, andannotateghe text with the labels. In the following example,the
requesis for LocationandDatesto beidentified.*** TODQ ****

<request |ang="en" to="Gat ePOSTag" type="process">
<par anLi st >
<par am nane="annot ati onType" val ue="Dat e, Locati on" />
</ par anii st >
<docurent NodelLi st >
<docunent Node nodel D="HASHac0a04dd14571c60d7f bf d" >
<nodeCont ent >
FOOD AND AGRI CULTURE ORGANI ZATI ON OF THE UNI TED NATI ONS
Rone 1986
P- 69
I SBN 92-5-102397-2
FAO 1986
</ nodeCont ent >
</ docunent Node>
</ docunent NodeLi st >
</ request >

<response frone"Gat ePOSTag" type="process">
<docunent NodeLi st >
<docurrent Node nodel D="HASHac0a04dd14571c60d7f bf d" >
<nodeCont ent >
FOOD AND AGRI CULTURE ORGANI ZATI ON OF THE UNI TED NATI ONS
<annot ati on type="Locati on">Rone</annot ati on>
<annot ati on type="Date">1986</ annot ati on>
P- 69
I SBN 92-5-102397-2
FAO <annot ation type="Date">1986</ annot ati on>
</ nodeCont ent >
</ docunent Node>
</ docunent NodeLi st >
</ response>

3.8 Pagegeneration

*kkk REDO *kkkkhkkk

* talk generalfirst: getdata,get formatinfo, transformgsf-¢ xsl. transfrom
xml-¢ html

* statesaving. the XSLT files assuméhatargumentsaresavedsomehav. This
needsto be implementedoutsideGreenstongroper- we do this in the servlet,
usingsomethingor other

URL-stylerequestsarereceied by the ReceptionistBasedon the aguments,
a pageof datamustbe returnedto the servlet. As describedn Section3.4.1,the
requestsare XML representationsf Greenston&JRLs. Oneof the agumentsis
action(a). Thistells the Receptionistvhich Action moduleto passtherequesto.
Action modulesdecodethe restof the CGl-aigumentgo determinewvhatrequests
needto be madeto the system. Systemrequestsare receved by the Message-
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Router which answerghemoneby one,eitheritself or by passinghemonto the
appropriatenodule.

Oncethe dataneededrom the systemhasbeenaccumulatedit is put into a
'page’ of XML. The pageis transformedo its outputform, currentlyHTML, via
XSLT transformationsandreturnedo theuser

Thebasicpageformatis:

<page>
<pageRequest/ >
<pageResponse/ >
</ page>

* shaw configurationanddescribewhatsits usedfor

Therearetwo main elementsn the page: pageRequespageResponselhe
pageRequess the original requestthat cameinto the Receptionist—thids in-
cludedsothatarny parameterganbe presetto their previous values,for example,
the queryoptionson the queryform. The pageResponseontainsall the datathat
hasbeengatheredrom the systemby the action. The othertwo elementscon-
tain extra information neededoy XSLT. Config containsrun-time variablessuch
asthe locationof the gsdlhomedirectory the currentsite name,the nameof the
executablethatis running (e.g. library)—theseare neededo allow the XSLT to
generateorrectHTML URLSs. Display containssomeof thetext stringsneededn
theinterface—thesareseparatérom the XSLT to allow for internationalizatio.

The following subsection®utline, for eachaction, what datais neededand
whatrequest@aregeneratedo sendto the system.

Oncethe XML pagehasbeenput together the pageto returnto the useris
createdby transformingthe XML usingXSLT. The outputis HTML atthis stage,
but it will be possibleto generatealternatve outputs,suchas XML, WML etc.
A setof XSLT files definesan ’interface’. Differentuserscanchangethe look
of their web pagesby creatingnew XSLT files for a new ’interface’. Justaswe
have a sitesdirectorywheredifferentsites’live’ (ie wheretheir configurationfile
and collectionsare located),we have an interfacesdirectory wherethe different
interfaces’live’ (ie their transformsand imagesare locatedthere). The default
XSLT filesarelocatedin interfaces/defult/trarsforms. Collections sitesandother
interfacescanoverridethesefiles by having their own copy of theappropriatdiles.
New interfaceshave their own directoryinside interfaces/. Sitesand collections
can have a transformdirectory containing XSLT files. The orderin which the
XSLT files arelooked for is collection, site, currentinterface,default interfacel!
***T ODO*** describeabit more??currentlyonly cangetthislocally

3.8.1 Receptionists

The receptionistis the controlling modulefor the pagegeneratiorpart of green-
stone.lt hasthe job of loadingup all the actions,andit knows aboutthe message

this currentlybreaksdown for remotesites- needto rethinkit a bit.
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routerit andthe actionsaresupposedo talk to. It routesmessagegecevedto the
appropriateaction(page-typenessager directlyto themessageouter(all other
types).Receptionistalsodo otherthings,for example, addingto thepagereceved
backfrom theactionary informationthatis commonto all pages.

Thereare differentways of providing an interfaceto greenstonefrom web
basedCGl style (usingservlets)to Java GUI applications. Thesedifferentinter
facesequireslightly differentresponseffom areceptionistsowe provide several
standardypesof receptionist.

ReceptionistThis is the mostbasicreceptionist.The pageit returnsconsists
of the original request,and the responsdrom the actionit was sentto. Meth-
odspreProcessRequestnd postProcessigjeare called on the requestand page,
respectiely, but in this basicreceptionistthey dont do arything.

TransformingReceptionisthis extendsReceptionistandoverwritespostPro-
cessRgeto transformthe pageusing XSLT. An XSLT is listed for eachactionin
the receptionistconfigurationfile, andthis is usedto transformthe page. First,
somedisplay information, and configurationinformation is addedto the page.
Thenit is transformedisingthe specifiedXSLT for theaction,andreturned.

WebReceptionistThe WebReceptionistéxtendsTransformingReceptionistt
doesnt do muchelseexceptsomeargumentconversion. To keepthe URLSs short,
parameterérom the servicesaregiven shortnamesandtheseare usedin the web
pages.

DefaultReceptionistThis extendsWebReceptionistandis the default onefor
greenston@ servlets. Due to the pagedesign,someextra informationis needed
for eachpage:somemetadataaboutthe currentcollection. The receptionistsends
a describerequesto the collectionto getthis, andappendst to the pagebefore
transformatiorusingXSLT.

NZDLReceptionist:(do we wantto talk aboutthis?) This is anexampleof a
customreceptionist. For a look-alike nzdl.og system,even moreinformationis
neededor eachpage,namelythe list of classifiersavailable from the Classifier
Browseservice.

By default, the LibraryServletusesDefaultReceptionistHowever, thereis an
init-paramcalledreceptioniswhich canbe setto make the servletusea different
one.

3.8.2 CGI arguments

The agumentsusedby the pagecomefrom several sources.Receptionisusesa
couple,actionsusesomeandservices.the receptionistandactionsaretreatedas
awhole somustnot have conflictingarguments.GSRaramsclassspecifiesall the
generabasicaguments andwhetherthey shouldbe saved or not. servlethasan
init parameteparamsclass,that specifieswhich paramsclassto use- if subclass
it. actionsor receptionismay specifysomenew ones

servicesmay be createdby differentpeople,may be on a differentsite. cant
guaranteano conflict with action params,or evenwith otherservices.so service
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paramsare namespacedhenthey areput on the page. interface(receptandac-
tion) paramswill have no namespacehe default namespaces s1(servicel) ary
parameterghatarefor theservicewill be prefixed by this. e.g.the caseparameter
for asearchwill be putin the pageassl.caseTheactionsmustnow look for all
theslparameterso sendto the service.

if therearetwo or more servicescombinedon a pagewith a single submit
button, they will usesl, s2,s3etcasneeded.the s parametefservice)will end
up with alist e.g. s=TextQueryMusicQuery andthe orderof thesedetermineghe
mappingorderof thenamespacese s1will be TextQuery s2MusicQuery

alsotalk aboutsaring amguments- save onesthat GSRaramssaysto sase, and
ary serviceonesshouldalwayssave.

3.8.3 Pageaction

* kind of info pagesotheractionsareassociateavith specificservices* usesde-
scriberequestso modulesDependingon the subactioragument,differentpages
canbegeneratedrorthe’home’ pagea’describerequests sentto theMessageRouter
this returnsa list of all the collections,services serviceClusterand sitesknovn
about. For eachcollection,its metadatas retrieved via a’describe’request.This
metadatas addedinto the previousresult,whichis thenaddedinto the page.The
pageis transformedusinghone. xs| . For the’about’ page,adescri be requesis
sentto the modulethatthe aboutpageis about: this may be a collectionor a ser

vice cluster This returnsa list of metadatandallist of servicesandtheresultis
transformedisingabout . xsl .

3.8.4 Query action

ThebasicURL is a=q&s=Text Quer y&=denoé&r t =d/ r . Therearethreequeryser
viceswhich have beenimplementedTextQuery FieldQuery andAdvancedField-
Query Theseareall handledin the sameway by query action. For eachpage,
the servicedescriptionis requestedrom the serviceof the currentcollection(via
adescriberequest).Thisis currentlydoneevery time the querypageis displayed,
but shouldbe cached.The descriptionincludesa list of the parametersvailable
for the query suchascase/stemmax numdocsto return, etc. If the requestype
(rt) parameteiis setto d for display the actiononly needsto display the form,
andthis is the only requesto the service. Otherwise the submitbutton hasbeen
pressedanda queryrequesto the TextQueryserviceis sent. This hasall the pa-
rameterdrom the URL putinto the parametetist. A list of documentidentifiers
is returned. A followup queryis sentto the MetadataRetrige serviceof the col-
lection: the contentincludesthelist of documentswith arequestor someof their
metadata\Which metadatdo retrieve is determineddy looking throughthe XSLT
thatwill be usedto transformthe page(Formatterobject??).The servicedescrip-
tion andqueryresultarecombinednto apageof XML, whichis transformedising
basi cquery. xs| to producethe html page.
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3.8.5 Applet action

Therearetwo typesof requesto the appletaction:a=a & rt=d anda=a & rt=r.
The valuert =d means“display the applet. A describe requestis sentto the
service, which returnsthe <appl et > HTML element. The transformationfile
appl et . xsI embedghisinto thepage andtheservletreturnstheHTML.

The valuert=r signalsa requestfrom the applet. The resultis returneddi-
rectly to the appletcode,in XML. The other parametersare sentto the service
untransformedandthe resultis passedlirectly backto the applet. Applet action
canthereforework with ary appletwhoseserviceunderstandthe messages.

Herearetwo examplesof requestgieneratedby the Applet action,alongwith
their correspondingesponses.

Thefirstrequestorrespond$o the URL algumentsa=a & rt=d & sn=Phi nd
& c=ngppdeno, which translateto “display the Phind appletfor the mgppdemo
collection”.

Thesecondequestorrespondso theamguments=a & rt=r & sn=Phind &
c=ngppdenp & pc=1 & pptext=health & pfe=0 & ple=10 & pfd=0 & pl d=10
& pfl=0 & pll=10—thisindicatesa requesto the serviceitself. The extra agu-
ments(not a, sa, sn, ¢) are simply copiedinto the requestas parameters.The
responsés in aform suitablefor theapplet,placedinside<appl et Dat a> in astan-
dardGreenstonenessageAppletActionreturnsthe contentsof appletDatao the
browser i.e. to the appletitself.

Note thatthe appletHTML may needto know the nameof thel i brary pro-
gram. However, thatnameis choserby the persorwho installedthe softwareand
will notnecessarilype“library”. To getaroundthis,theappletcanputaparameter
called“library” into theappletdatawith anull value:

<PARAM NAME=' | i brary’ VALUE="'/>

WhentheAppletactionencountershis parameteit insertsthenameof thecurrent
library servletasits value.

3.8.6 Documentaction

DocumentActiorsendsa queryto the DocumentRetrige serviceof the collection

requestinghetext of the specifieddocumentAt this stageno additionalinforma-

tionis obtainedput in future stuff like Title andtableof contentsvould beneeded
to make thedisplaynicer.

3.8.7 Systemaction

SystemActionallows for manualreconfigurationof variouscomponentsat run-
time. Thereis no interactive web-pagedisplayingthe options,it merelyturnsa
setof CGIl agumentsinto an XML systemrequest. The responsdrom a system
requesis amessagavhichis displayedo theuser
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Table9: ConfigureCGI arguments

arg description

a=s systemaction

sa=¢a|d typeof systenrequest:c (configure) a (add/actate),
d (delete/deactate)

c=demo therequeswill goto this collection/servicecluster

insteadof themessageouter
ss=collectionList subsefor configure:only reconfigurethis part.
For the MessageRoutecanbe serviceClusterListserviceList,
collectionList,siteList.
For a collection/clustercanbe metadatalLisor serviceList.
sn=demo
st=collection

3.8.8 Someclassinfo - where should this go??
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Tablel0: Theutility classesn org.greenstone.gsgllutil

Utility class Description

Config\ars holdsthe servletstartupvariables,ncludinglibrary name site name,inter-
facename defaultlanguage

Dictionary wrapperarounda ResourceBundle,providing stringswith parameter

GSCGaGl classto map betweenshortnameCGI argumentsand long namerequest
parameters

GSFile classto createall Greenstondile pathse.g. usedto locate configuration
files, XSLT files andcollectiondata.

GSHTML providescorveniencanethoddor dealingwith HTML, e.g.makingstrings
HTML safe

GShath usedto create examineandmodify messagaddrespaths

GSStatus somestaticcodesfor statusmessages

GSXML lots of methoddor extractinginformationout of GreenstonXML, andcre-
ating somecommontypesof elements Also hasstatic Stringsfor element
andattribute namesusedby Greenstone.

GSXSLT somemanipulationfunctionsfor Greenston&XSLT

Misc miscellaneougunctions

OID classto handleGreenstong2) OIDs

XMLConverter providesmethoddo createnew DocumentsparseStringsor Filesinto Doc-
umentsandcorvert Nodesto Strings

XMLTransformer methodgo transformXML usingXSLT

XSLTUtIl containsstaticmethodgo be calledfrom within XSLT

4 Collection building architecture

*ek GEORGE**** how building actuallyworks
thebuilding structure/architecte

modulesAPI
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5 Developing Greenstone3: Adding newfeatures

5.1 Creatingnew serwices

*inherit from ServiceRack abstractbaseclass. this handlesthe main process
method,determineshe servicenameandrequestype. if requestypeis describe,
andto is empty it returnsalist of servicegshortserviceinfo) whichis initialised
in the configuremethod. a describerequesto a particularserviceresultsin get-
ServiceDescriptiorbeing called, which mustbe suppliedby the subclass.other
requestypes(processyget sentto processXXXmethodswhereXXX is the ser
vice name.

* whatmethodsareexpected

*servicetyperesponsesxpected

*a browsetypeservicemustalsoimplementservicenameMetadataRets ser
vice.

* shoulda metadataetrieval serviceadwertisewhatmetadatas available??

standardservicetypevs new servicetype- standracheedssomexml response
syntax.

5.2 creatingnew actions/pages
5.3 newinterfaces

e.g.javainterface.whereyou caninterfaceto. MR vs Receptionistdiff reception-
ists. egs, handheld usingservlet,transformingrecpt, but newv setof XSLT java
programotherprogram- talk to recptbut just getback XML datafor pages.java
gui - justtalk to MR, doall processingtself.

5.4 Adding new classifiers
*k GEORGE***

5.5 Adding new plugins
*%k GEORGE***

5.6 Newtypesof collections

Therearetwo typesof standardsreenstoneollections:collectionsbuilt with the
Greenston® huilding system andcollectionsthatareimportedfrom Greenstone
2. Therearemary optionsto collectionbuilding but it is concevable that these
optionsdont meetthe needof all collectionbuilders. Greenston@ hasanability
to useary type of collectionyou cancomeup with, assumingsomejava codeis
provided.
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Therearefour levelsof customisatiorthatmaybeneededvith new collections:
service,collection, interface XSLT, and action levels. We will usethe example
collectionsthatcomewith Greenstonéo describehesedifferentlevels.

Firstly, new serviceclasseseedto be written to provide the functionality to
search/brarse/whateer the collection. If the serviceshave similar interfacesand
functionalityto the standardservicesthis maybeall thatis needed For example,
the Greenston® MGPP collectionswerethe first to be sened in Greenstone.
Whenwe cameto do Greenston@ MG collections,all we hadto do waswrite
somenew serviceclasseshatinteractedvith MG insteadof MGPP. Becausehese
collectionsusedthe sametype of servicesthis wasall we hadto do. The format
of the configurationfiles wassimilar, they just specifiedMG serviceRaclkclasses
ratherthanMGPPones.

Thenzmap<ollectionusedthesamdevel of customisationjustimplementing
new serviceandfitting all theextradisplayelementsnto thestandardjuery/display
framework usingjavascript.

Thegbeqg collection,however, wasdonequite differently to the standarctol-
lections. New serviceswere provided to searchthe databasdbuilt with Lucene)
andto provide the documentsand partsof documentqusing XSLT to transform
theraw XML files). The collectionConfigfile hadsomeextra informationin it: a
list of the documentsn the collectionalongwith their Titles. Becausehe stan-
dard collection classhasno notion of documentlists, a nev classwas created
(org.greenstone.gsdlkcdlection.XMLCollection). This classis basicallythesame
as a standardcollection classexceptthatit looks for and storesin memorythe
documentLisfrom the collectionConfigfile.

Totell Greenstonéo loadup adifferenttypeof collectionclass we useanother
configuratiorfile: etc/collectionlnit.xml.This specifiegthe nameof the collection
classto use.Currently this is all thatis specifiedin thatfile, but you maywantto
addparameter$or the classetc.

<col l ectionlnit class="XMCol |l ection"/>

The displayfor the collectionis also quite different. The homepagefor the
collectiondisplaysthe list of documents.To achieve this, the describeresponse
from the collectionhadto includethe list, anda nev XSLT waswritten for the
collectionthat displayedthis. Collection XSLT shouldbe put in the transform
directoryof the collectiort?.

Documentdisplayis significantly differentto standardyreenstoneThereare
two modesof display: table of contentsmode,andcontentmode. Clicking on a
documentink from the collectionhomepagetakestheuserto thetableof contents
for the collection. Clicking on one of the sectionsin the table of contentstakes
themto adisplayof thatsection.To facilitatethis, notonly dowe neednew XSLT
files, we alsoneeded newn action. XMLDocumentActionwascreatedthatused
two subactionstoc andtext, for the differentmodesof display

12Thesearecurrentlyonly usedwhenrunninggreenstonén a non-distritutedfashion,but it will
beaddedn properlyatsomestage
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TheReceptionistvastold aboutthis new actionby theadditionof thefollowing
to theinterfaceConfig.xmfile:

<action name='xd’ class=" XM_Docunent Acti on’ >
<subaction nane="toc’ xslt="docunent-toc.xsl’'/>
<subacti on nanme="text’ xslt="docunent-content.xsl’'/>
</ action>

XSLT files are linked to subactiongatherthanthe action asa whole. The
collectionsupplieghetwo XSLT fileswrittenappropriatelyfor thedatait contains.

All links thatlink to the documentshave to be changedo usethe xd action
ratherthanthe standardl action. Theseincludethelinks from the homepage and
thelinks from queryresults.

Queryingof thecollectionis almostthe sameasusual. The queryservicepro-
videsa list of parametersgoesthe queryandthensendsbacka list of document
identifiers. The standardjueryactionwasfine for this collection. The changeoc-
cursin theway thattheresultsaredisplayed—thiss accomplishedisinga format
statemensuppliedin the collectionConficfile insidethe searchnhode.

<search>
<f or mat >
<gsf:tenpl ate mat ch="docunent Node" >

<xsl : param nane="col | Nanme"/ >

<xsl : param nane="servi ceNane"/ >

<t d>

<b><a href="{$library_nanme}?a=xd&anp; sa=t ext &anp; c={ $col | Nane} &
anp; d={ @odel D} &anp; p. a=q&anp; p. s={ $ser vi ceNane} " >
<xsl : choose>
<xsl :when test="netadat aLi st/ netadata] @ane="Title ]">
<gsf:netadata nane="Title"/>
</ xsl : when>
<xsl : ot herwi se>(section)</xsl: ot herw se>
</ xsl : choose>
</ a>
</ b> from <b><a href="{$library_nane}?a=xd&anp; sa=t oc &anp;
c={$col | Nane} &anp; d={ @odel D}. rt &anp; p. a=q&anp; p. s={ $ser vi ceNane}" >
<gsf:netadata name="Title" select="root"/></a></b>
</td>
</ gsf:tenpl ate>
</ f or mat >
</ search>

Insteadof displayinganicon andthe Title, it displaysthe Title of the section
andthetitle of thedocumentBoth of thesearelinkedto thedocumentthesection
title to the contentof that section,the documentitle to the table of contentsfor
the document.Becausdheserequirenon-standarérgumentgo the library, these
partsof thetemplatearewritten in XSLT not greenstondormat language.As is
shown hereit is perfectlyfeasibleto write a format statementhatincludesXSLT
mixedin with greenstonéormatelements.
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The documentdisplay usesCSSto format the output—theseare keptin the
collectionandspecifiedin the collectionsXSLT files. Thedocumentslsospecify
DTD files. Due to the way we readin the XML files, Tomcatsometimeshas
troublelocatingthe DTDs. Oneoptionis to mayall thelinks absolutdinks to files
in the collectionfolder, theotheroptionis to putthemin Greenstone’'DTD folder
gsdI3/resources/dtd

5.7 The NZDL mirr or site

The library seenat htt p: // ww. gr eenst one. or g/ gr eenst one3/ nzdl is like a
mirror to htt p: / / waw. nzdl . or g—it aimsto presentthe samecollections,in the
sameway but usingGreenston@ insteadof Greenstong. It usesanew siteanda
new interface. Thewehxml file hadanew servletentryin it to specifythe combi-
nationof nzdl siteandinterface.

The site was createdoy makinga directorycallednzdl in the sitesfolder. A
siteConfigfile wascreated.Becauseéts runningon Linux, we wereableto link to
all the collectionsin the old greenstonénstallation. The corvert.coll_from_gs2.pl
scriptwasrun over all thecollectionsto producethe new XML configuratiorfiles.

A new interface,alsocalled nzdl, was createdin the interfacesdirectory In
mary casescreatinga new interfacejust requiresthe nen imagesandXSLT to be
addedo thenew directory(seeectionsl.4and2.6). This setupalsorequireda bit
morecustomisation.

The standardGreenstoneavigation bar lists all the servicesavailablefor the
collection. In Greenston&, the navigation bar provided the searchoption, and
the differentclassifiers.This is not servicespecific,but hardcodedto the search
andclassifiersThe XSLT thatproducedhe navigationbarneededo bealteredto
producethis. But also,a nen Receptionistvasneeded.The standardeceptionist
(DefaultReceptionistpathersa little bit of extra info for eachpageof XML be-
fore transformingit: thisis thelist of servicedor the collectionandtheir display
information, allowing the servicesto be listed alongthe navigation bar This is
informationthatis neededby every page(exceptfor the library homepage)and
thereforeis obtainedby the receptionisinsteadof by eachaction. The nzdlinter
faceneeded bit moreinformationthanthis: for the ClassifierBravse service,if
therewasone,thelist of classifiersandtheirdisplayelementsnustbeobtained.So
anew Receptionistvaswrittenthatinheritedfrom DefaultReceptionistandadded
this new info into the page.

One of the servletinitialisation parameterss the receptionistclass: this was
addedo the servletdefinitionin thewehxml file sothatthe LibraryServletwould
loadup theright receptionistlass.
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6 Distributed Greenstone

Greenstonés designedo run in adistributedfashion.Onegreenstonénstallation
cantalk to severalsiteson differentcomputersThis requiressomesortof commu-
nicationprotocol. Any protocolcanbe used,howvever we have only implemented
asimpleSOAP protocol.

moreexplanation..

Library
Serviet

Figure9: A distributeddigital library configurationrunningover several seners

We have usedApacheSQAP for Java. Thisis runasaservletin Tomcat.If you
have obtainedGreenstong¢hroughCVS, you will needto install soapseparately
describen AppendixC.1. Deluggingsoapis describedn AppendixC.2.

6.1 Sewving a site using soap

whatdo we have to do??resourcdile format,deploy the serviceetc.
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A Using Greenstone3 from CVS

*** needto make surebuilding stuff is in here***

Greenston@& is alsoavailablevia CVS. You candownloadthelatestversionof
thecode.Thisis notguaranteedo bestable,n factit is likely to beunstable.The
adwantageof usingCVSis thatyou canupdatethe codeandgetthe latestfixes.

Notethatyou will needthe Java 2 SDK, versionl.4.0or higher

To checkoutthegreenstoneode,use:

cvs -d :pserver:cvs\_anon@vs. scis. wai kat 0. ac. nz: 2402/ usr /| ocal /
gl obal -cvs/gsdl -src co gsdl 3

If you needit, the passwerd for anorymousCVS accesss anonynous. Note
thatsomeolderversionsof CVS have troubleaccessinghis repositorydueto the
portnumberbeingpresentWe areusingversionl1.11.1p1.

The software needsto be compiledandinstalled. The installationprocedure
hasbeensemi-automatedlhefollowing sectionglescribanstallationunderLinux
andwindows.

A.1 Linux install

An install.shscriptis providedto compileandinstall Greenstone3Whatyou need
todois:

cd gsdl 3

source gs3-setup.sh
./ gs3-prepare. sh

.1 gs3-configure. sh
./ gs3-conpi |l e. sh

./ gs3-finalise.sh

Note:sour ce gs3-set up. sh setsheervironmentvariablesCLASSPATH, PATH,
JAVA_ HOVE andneedgo be donein a shellbeforedoing collectionbuilding etc.

To startupor shutdavn the library (includesthe Tomcatsener and MYSQL
sener), thecommandsre:

.1gs3-1aunch. sh ./gs3-1aunch. sh -shut down

A.2 Windowsinstall

Make surethatthefollowing ernvironmentvariablesare set: JAVA_HOME (where
theJAva2 SDK s installed);PATH (shouldincludethe CVS program and%JAVA _HOME%\ bin).
Thefollowing commandshouldberunin aDOS prompt.
Rungs3-setup.bat
Rungs3-prepare.bat
UsingWordpad editthe gsdI3, comms jakarta tomca)\ conf\serverxml file. Add
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<!-- GSDL3 Service -->
<Context path='/gsdl 3' docBase=" @sdl 3homre@web’ debug="1’
rel oadabl e="true’ />

aboretheline: <! -- Tontat Root Context -->

Still usingWordpad editthegsdI3 commsg jakarta tomca\ corf\wehxml file.
setthevalueof the’listings’ parameteto false.

Runmalke.bat
Runmalke.batinstall.
Rungs3-finalise.bat

To run Greenstonerun gs3-launch.bat.This will startthe Tomcatsener in

anev DOSwindow (stopit by closingthe window), andopena broserwindowv
shaving the Greenston@ homepage.
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B Tomcat

Tomcatis a servletcontainer It is usedto sere a Greenstonsite usinga servlet.

Thefile $GSDL3HOVE/ comms/ j akart a/ t oncat / conf/ ser ver. xni isthe Tom-
cat configurationfile. The installation processaddsa contet for Greenstone3
servlets($GsDL3HOVE/ web)—thistells Tomcatwhereto find the wehxml file, and
whatURL (/ gsdl 3) to give it. Anythinginsidethe context directoryis accessible
via Tomcat®. For example,the index.html file thatlivesin $GSDL3HOVE/ web can
be accessedhroughthe URL | ocal host : 8080/ gsdl 3/i ndex. ht mi . The demo
collections imagescanbe accessethrough
| ocal host: 8080/ gsdl 3/sites/| ocal site/collect/deno/inages/.

Tomcatrunsby defaulton port 8080—thiscanbe changedn senerxml, in the
<l-- Define a non-SSL Coyote HTTP/ 1.1 Connector on port 8080 --><Connect or>
element. The siteConfigfiles also needchangingif Tomcats port is changed:
<ht t pAddr ess> for thesite,and<addr ess> for aremotesite bothusethis.

Note: Tomcatmustbe shutdevn andrestartedary time you make changesn
thefollowing for thosechangedo take effect:

o $GSDL3HOVE/ web/ EB- | NF/ web. xmi
e $GSDL3HOVE/ comms/ j akarta/tontat-tontat-4.0. 1/ conf/server. xmn
e ary classe®r jar files usedby the servlets

Note: stdinandstdoutfor theservietsbothgoto
$GSDL3HOVE/ conms/ j akart a/tontat/ | ogs/ cat al i na. out
On startup,the servletloadsin its collectionsandservices.If the site or col-
lection configurationfiles arechangedthesechangewill nottake effect until the
site/collectionis reloaded.This canbe donethroughthereconfiguratiormessages
(seeSectionl.6),or by restartingTomcat.
We have setup Tomcatto follow symlinks. To disablethis feature remove the
<Resour ces> elemenfromthegsdl3context in $GSDL3HOVE/ conms/ j akart a/ t oncat / conf/ server. xmi :

<Cont ext pat h="/gsdl 3" docBase="$GSDL3HOVE/ web" debug="1"
rel oadabl e="true">

<Resources al | owLi nki ng="true’'/>

</ Cont ext >

Wehave setuptomcatto disallon directorylistingsfor everythingin thedocBase
directory To turn this backon, you needto edit Tomcats default wehxml file
($GSDL3HOME/comms/jakarta/tomcat/conf/watl):

In thedefault servletdefinition,changethe’listings’ parameteto true.

canwe use.htaccesdilesto restrictaccess??
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Tomcatusesa Managerto handleHTTP sessioninformation. This may be
storedbetweerrestartsf possible.To usea persistensessiorhandlingmanager
uncommenthe<Manager > elemenin $GSDL3HOVE/ conms/ j akart a/ t oncat / conf/ server. xnl .
Forthedefaultmanagersessionnformationis storedn thework directory: $GSDL3HOVE/ conms/ j akar t a/ t on
Deletethisfile to clearthe cachedsessiorinfo.

B.1 Proxying tomcatwith apache

Insteadof incorporatingservletsupportinto your existing web sener, an easyal-
ternatveisto proxytomcat.Theht t p: / / wwv. gr eenst one. or g/ gr eenst one3 site
usesapacheo proxy Tomcat.ProxyRassandProxyRassReersedirectivesneedto
beaddedo the Virtualhostdescriptiorfor the www.greenstone.grsener.

<Vi rtual Host XxX.XX.XX. XX>
Server Nane www. gr eenst one. org

ProxyPass /greenstone3 http://puka.cs. wai kat 0. ac. nz: 8080/ gsdl 3
ProxyPassReverse / greenstone3 http://puka. cs. wai kat 0. ac. nz: 8080/ gsdl 3
</ Vi rt ual Host >

In ourexample thegreenston@ servletcanbeaccessedtht t p: / / waw. gr eenst one. or g/ gr eenst one3/ |
insteadof at htt p: // puka. cs. wai kat 0. ac. nz: 8080/ gsdl 3/ | i brary, which is
not publically accessible.

B.2 Running tomcat behind a proxy

Almost everythingworks fine whentomcatis runningbehinda proxy. The only

time this causedroubleis if the servletitself needso make externalhttp connec-
tions. We do this in theinfomine democollectionfor example.Oneof the service
classesendshttp requestdo the infomine databaset riverside. Sincethis is go-

ing throughthe proxy, a usernamendpasswrd is needed.lt is not suficient to

promptthe userfor a passverd becausehey areunlikely to have a passwerd for

the particularproxy thattomcatis using. Whatwe have doneat presenis to put
a proxy elementin the siteConfig.xmffile. Hereyou have to entera suitableuser

nameandpasswerd for the proxy sener. Unfortunatelytheseareenteredn plain

text. And thefile is viewablevia the servlet.Sowe needa bettersolution.

62



C SOAP

C.1 Settingup SOAP from CVS

If you have obtainedgreenston¢hroughCVS, you will needto install the SCAP
stuff by running:

i nstall -soap. bash

Thisunpackghesoapdistribution,addsa SOAP contet to Tomcatssener.xml
configuratiorfile, andcreateshefile src/ j ava/ or g/ gr eenst one/ gsdl 3/ SOAPSer ver . j ava
fromsrc/j aval or g/ gr eenst one/ gsdl 3/ SOAPSer ver . j ava. i n (it hasaplacewhere
gsdi3homeneedsto be added). It alsotriesto deplg/ the SQAP service,but this
oftendoesnt work. You may needto run from a shellthefollowing command:

java org. apache. soap. server. Servi ceManager d i ent
http://1 ocal host: 8080/ soap/ servl et/ rpcrouter depl oy
resour ces/ soap/l ocal site. xm

You canalsodeply a servicethroughthe website. If Tomcatis not running,
startit up (see??).

The SQAP servletcan be accessedt http://1 ocal host : 8080/ soap. You
shouldseea welcomepage.Click on “Run theadminclient”. This enables/outo
list, deplay andundeply SQAP services.

To deplg/ the SOQAPSenerfor localsite:

Click on*“deploy” andeditthefollowing fieldsin thedeplg form:

ID: org.greenstone.locals
Scope:(chooseSession Request—n instantiationfor eachrequest
or Application) Session—samiastantiationacrossa session

Application—onlyusesoneinstantiation
Methods: process

Java Provider/ Provider Class: org.greenstone.gsdBOAPSener
Now click the “deploy” button at the bottom of the page. If the servicehas
beendeplo/ed, it shouldappeamwhenyou click ontheleft hand“List” button.
Informationaboutdeployed serviceds maintainechetweenfomcatsessions—
you only needto deplg it once. To getthelibraryl servlettalking to the SOAP
sener, you needto shutdevn andrestartTomcat(see??). You shouldseemore
collectionswhenyou runthelibraryl servlet.

C.2 Debugging SOAP

If you needto delug the SQAP stuff for somereason,or just want to look at
the SOAP messagethat are being passedack andforth, usea programcalled
TcpTunnelGui. This interceptsmessagesomingin to one port, displaysthem,
andpasseshemto anotherport. To runit, type:
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java org. apache. soap. util.net. TcpTunnel Gui 8070 | ocal host
8080

8070is theportthatTcpTunnelGuilistenson,and8080is the portthatit sends
the messagesnto—theport that Tomcatis using. You needto modify Green-
stoneto talk to port 8070whenit wantsto talk to Tomcat,sothatthe messagego
throughTcpTunnelGui.Thisis specifiedn the<si t e> elemenif the soapsitesite
configuratiorfile ($GSDL3HOVE/ web/ si t es/ soapsi t e/ si t eConfi g. xm ).

<site name="org. greenstone. |l ocal site"
address="http://1 ocal host: 8080/ soap/ servl et/ rpcrouter”
type="soap"/ >

Notethathtt p: / /| ocal host : 8080/ soap/ servl et/ r pcrout er istheaddress
for talking to the TomcatSQOAP servletservices.
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Tablell: Greenston@ equivalentsof Greenston@ formatstatements

Greenstone? Greenstones
[ Text] <gsf:text/>
[ num <gsf: net adat a nane=" docnumi />
[Fink][/1ink] <gsf:link></gsf:link>or
<gsf:link type='docunent’ ></gsf:Ilink>
[srclink][/srclink] <gsf:link type='source’ ></gsf:|ink>
[icon] <gsf:icon/>or
<gsf:icon type= docunent’ />
[srcicon] <gsf:icon type='source’/>
[Title] (metadata) <gsf:metadata name="Title'/>or
<gsf:metadata name="Titl e’ select="current’/>
[parent:Title] <gsf:metadata name="Titl e’ select="parent’ />
[parent (AIl):Title] <gsf:netadata nanme="Title' sel ect="ancestors’/>
[ parent (Top): Titl e] <gsf:netadata nane="Title select="root’ />
[parent (All": "):Title] <gsf:metadata name="Titl e’ sel ect="ancestors’
separator=": ' [>
[sibling(All’: "):Title] <gsf:nmetadata name="Title nultiple=" true’
separator=": ' [>
{OH[dc.Title], <gsf: choose- net adat a>
[dis. Title], [Title]} <gsf:nmetadata nanme="dc.Title' />

<gsf:nmetadata name="dls. Title' />
<gsf:netadata name="Title />
</ gsf: choose- et adat a>
{IfH{[parent:Title], <gsf: choose- net adat a>
[parent:Title], [Title]} <gsf:netadata name="Titl e select=" parent’'/>
<gsf:netadata name="Title />
</ gsf: choose- net adat a>
{I f }{[ Subj ect], <gsf:switch>
<t d>[ Subj ect] </td>} <gsf: netadata name=" Subject’/>
<gsf:when test="exists’' >
<t d><gsf: netadata name=" Subj ect’/></td>
</ gsf: when></gsf:sw tch>

D Format statements:Greenstone? vs Greenstone3

Thefollowing tableshavs the Greenston formatelementsandtheirequivalents
in Greenston@
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