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GreenstoneDigital Library Version3 is acompleteredesignandreimplementation
of theGreenstonedigital library software. Thecurrentversion(Greenstone2)en-
joysconsiderablesuccessandis beingwidely used.Greenstone3will capitaliseon
thissuccess,andin additionit will

� improve flexibility, modularity, andextensibility� lower the bar for “getting into” the Greenstonecodewith a view to under-
standingandextendingit� useXML wherepossibleinternallyto improvetheamountof self-documentation� make full useof existing XML-relatedstandardsandsoftware� provide improvedinternationalisation, particularlyin termsof sortorder, in-
formationbrowsing,etc.� includenew featuresthatfacilitateadditional“contentmanagement”opera-
tions� operateon ascalerangingfrom personaldesktopto corporatelibrary� easilypermittheincorporationof text miningoperations� useJava, to encouragemultilinguality, X-compatibility, andto permiteasier
inclusionof existingJava code(suchasfor text mining).

Partsof Greenstonewill remainin otherlanguages(e.g. MG, MGPP);JNI (Java
Native Interface)will beusedto communicatewith these.

A descriptionof the generaldesignand architectureof Greenstone3is cov-
eredby thedocumentThe design of Greenstone3: An agent based dynamic digital
library (design-2002.ps,in thegsdl3/docs/manualdirectory).

This documentationconsistsof severalparts. Section1 coversgreenstonein-
stallation,how to accessthe library, andsomeadministrationissues. Section2
looksat usingthesamplecollections,creatingnew collections,andhow to make
small customisationsto the interface. The remainingsectionsareaimedtowards
theGreenstonedeveloper. Section3 describesthe run-timesystem,including the
structureof the software,andthe messageformat, while Section4 describesthe
collectionbuilding process.Section5 describeshow to addnew featuresto Green-
stone,suchashow to addnew services,new pagetypes,new pluginsfor different
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documentformats.Section6describeshow tomakeGreenstonerunin adistributed
fashion,usingSOAP asan examplecommunicationsprotocol. Finally, thereare
severalappendices,includinghow to installGreenstonefrom CVS,anda compar-
isonof greenstone2 andgreenstone3 formatstatements.
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1 Greenstoneinstallation and administration

This sectioncoverswhereto getGreenstone3 from, how to install it andhow to
run it. Thestandardmethodof runningGreenstoneis asaJavaservlet.Weprovide
theTomcatservletcontainerto serve theservlet:-). Standardwebserversmaybe
ableto beconfiguredto provideservletsupport,andtherebyremovetheneedto use
Tomcat. Pleaseseeyour webserver documentationfor this. This documentation
assumesthatyouareusingTomcat.To accessGreenstone,Tomcatmustbestarted
up,andthenit canbeaccessedvia awebbrowser.

1.1 Get and install Greenstone

Greenstoneis availablefrom http://www.greenstone.org/greensone3. There
arecurrentlytwo distributions:a self-installingtar for Linux, anda Windows exe-
cutable.

Greenstoneis also available throughCVS (ConcurrentVersioningSystem).
This providestheabsolutelatestdevelopmentversion,andis not guaranteedto be
stable.AppendixA describeshow to downloadandinstallGreenstonefrom CVS.

1.1.1 Linux

Downloadthe latestversionof theself-installingtar file, gsdl3-x.xx-unix.sh,and
run it in ashell(./gsdl3-x.xx-unix.sh).Greenstonewill beinstalledinto adirectory
calledgsdl3insidethecurrentdirectory. Theinstall scriptwill promptyou for the
nameof yourcomputerandwhatportto runtomcaton(thedefaultsbeinglocalhost
and8080).OnceGreenstonehasbeeninstalled,youcanstartthelibrary by running
./gsdl3/gs3-launch.sh, andopeningup a browserpointing to localhost:8080/gsdl3
(or differentcomputernameandport).

1.1.2 Windows

DownloadthelatestWindows executable,gsdl3-x.xx-win32.exe, anddoubleclick
it to starttheinstallation.You will bepromptedfor your computernameandport
numberto run Tomcaton (defaultsarelocalhostand8080). OnceGreenstoneis
installed,you canaccessthe library by selectingGreenstone3 Digital Library in
theStartmenu.

1.1.3 Accessingthe library in a browser

Onceyou have startedup the library (seethe previous sectionsfor OS depen-
dent instructions),you can accessit in a browser at http://localhost:8080/gsdl3
(or http://your-computer-name:your-chosen-port/gsdl3). This getsyou to a wel-
comepage,with threelinks: one to run a testservlet(this allows you to check
thatTomcatis runningproperly),oneto run thestandardlibrary servletusingthe
sitelocalsite, andoneto run a library servletusingthesitesoapsite. This site
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usesa SOAP connectionto communicatewith localsite,anddemonstratesthe li-
braryworking in a distributedfashion.SeeSection6 for detailsabouthow to run
Greenstonedistributedly.

1.2 How the library works

Thestandardlibrary programis aJava servlet.
Othertypesof interfacescanbe used,suchasJava GUI programs.SeeSec-

tion 5.3for detailsabouthow to make these.

1.2.1 Restarting the library

Thelibrary program(actuallytomcat)canberestartedby ... (** put a mechanism
in eachinstall program**).

Tomcatmustbeshutdown andrestartedany timeyoumakechangesin thefol-
lowing for thosechangesto take effect:

� $GSDL3HOME/web/WEB-INF/web.xml� $GSDL3HOME/comms/jakarta/tomcat/conf/server.xml� any classesor jar filesusedby theservlets

Note: stdoutandstderrfor theservletsbothgo to
$GSDL3HOME/comms/jakarta/tomcat/logs/catalina.out

1.3 Dir ectory structure

Table1 shows thefile hierarchyfor Greenstone3.Thefirst partshows thecommon
stuff which can be sharedbetweenGreenstoneusers—thesource,libraries etc.
UnderLinux, thesewill eventuallybeinstalledinto appropriatesystemdirectories.
The secondpart shows stuff usedby oneperson/group—theirsitesandinterface
setup(seeSection1.4). etc.Therecanbeseveralsites/interfacesperinstallation.

1.4 Sitesand interfaces

localgsstuff (sitesandinterfaces)vs installedstuff (code)
wherethey live,whatsthedifference,whateachcontains.

A site is comprisedof a setof collectionsandpossiblyservices.An interface
is asetof imagesalongwith asetof xslt filesusedfor translatingxml outputfrom
the library into an appropriateform—html for the servletcase. Onegreenstone
installationcanhave many sitesandinterfaces.Oneinstantiationof a servletuses
one site and one interface. Sitesand interfacescan be matchedup in different
ways. For example,a singlesite might be served with two different interfaces.
This providesdifferentmodesof accessto thesamecontent.eg HTML vs WML,
or perhapsproviding completelydifferentlook andfeel for differentaudiences.A
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Table1: TheGreenstonedirectorystructure
dir ectory description
gsdl3 Themaininstallationdirectory—gsdl3homecanbechangedto

somethingmorestandard
gsdl3/src Sourcecodeliveshere
gsdl3/src/java/ java sourcecode
gsdl3/src/cpp/ c/ cppsourcecode—noneyet
gsdl3/packages Importedpackagesfrom othersystemse.g.MG, MGPP
gsdl3/lib Sharedlibrary files
gsdl3/lib/java Java jar files
gsdl3/resources any resourcesthatmaybeneeded
gsdl3/resources/java propertiesfiles for javaresourcebundles- usedto handleall the

languagespecifictext Thisdirectoryis on theclasspath,soany
otherJava resourcescanbeplacedhere

gsdl3/resources/soap soapservicedescriptionfiles
gsdl3/resources/dtd GreenstonehastroubleloadingDTD filessometimes.They can

gohere
gsdl3/bin executablestuff liveshere
gsdl3/bin/script somePerlbuilding scripts
gsdl3/bin/linux Linux executablesfor e.g.MGPP
gsdl3/bin/windows windows executablesfor e.g.MGPP
gsdl3/comms Putsomestuff herefor wantof abetterplace—thingsto dowith

serversandcommunication.e.g. soapstuff, andtomcatservlet
container

gsdl3/docs Documentation:-)
gsdl3/web This is wherethewebsite is defined.Any statichtml files can

gohere.Thisdirectoryis theTomcatrootdirectory.
gsdl3/web/WEB-INF The web.xml file liveshere(servletconfigurationinformation

for tomcat)
gsdl3/web/WEB-INF/classes Servletclassesgo in here
gsdl3/web/sites Containsdirectoriesfor differentsites—asiteis a setof collec-

tionsandservicesservedby asingleMessageRouter(MR). The
MR mayhave connections(e.g.soap)to othersites

gsdl3/web/sites/localsite Onesite- thesiteconfigurationfile liveshere
gsdl3/web/sites/localsite/collect Thecollectionsdirectory
gsdl3/web/sites/localsite/images Sitespecificimages
gsdl3/web/sites/localsite/transforms Sitespecifictransforms
gsdl3/web/interfaces Containsdirectoriesfor differentinterfaces- aninterfaceis de-

finedby its imagesandXSLT files
gsdl3/web/interfaces/default Thedefault interface
gsdl3/web/interfaces/default/images Theimagesfor thedefault interface
gsdl3/web/interfaces/default/transforms TheXSLT files for thedefault interface
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Table2: Greenstoneservletinitialisationparameters
name samplevalue description
gsdl3home /research/kjdon/gsdl3 thebasedirectoryof thegsdl3installa-

tion
site name localsite thenameof thesiteto use
interfacename default thenameor theinterfaceto use
library name library thewebnameof theservlet
default lang en thedefault languagefor theinterface
receptionistclass NZDLReceptionist (optional) specifiesan alternative Re-

ceptionistto use
messagerouterclass NewMessageRouter (optional) specifies an alternative

MessageRouterto use

standardinterfacemay be usedwith many differentsites—provides a consistent
modeof accessto a lot of differentcontent.

Collectionslive in thecollectdirectoryof asite.Any collectionsthatarefound
in this directorywhentheservletis initialisedwill be loadedup andpresentedto
theuser. Collectionsrequirevalid configurationfiles, but apartfrom this, nothing
needsto be doneto the site to usenew collections. Collection is addedwhile
tomcatis runningwill notbepickedup: youcaneitherrestarttheserver, or senda
configurationrequestto theservlet:thesearedescribedin Section1.6.

Therearetwo Greenstonesitesthat comewith thedistribution: localsite,and
soapsite.localsitehasseveraldemocollections,while soapsitehasnone.soapsite
specifiesthata soapconnectionshouldbemadeto localsite.Gettingthis to work
involvessettingup asoapserver for localsite:seeSection6 for details.

Eachsiteandinterfacehasa configurationfile which specifiesparametersfor
thesiteor interface—thesearedescribedin Section1.5.

The file $GSDL3HOME/web/WEB-INF/web.xml containsthe setupinformation
for Tomcat. It tells Tomcatwhat servletsto load, what initial parametersto pass
them,andwhatwebnamesmapto theservlets.Therearethreeservletsspecifiedin
web.xml (thesecorrespondto thethreelinks in thewelcomepagefor greenstone):
oneis a testservletthatjustprints“hello greenstone”to awebpage.This is useful
if you arehaving troublegetting Tomcatset up. The other two areGreenstone
library servlets,library, whichserveslocalsite,andlibrary1 whichservessoapsite.
Bothof theseservletsusethestandardinterface(calleddefault).

Theinitialisationparametersusedby thelibrary servletsareshown in Table2.
This is whereyou definewhatsiteandinterfaceeachservletuses.Any numberof
servletscanbespecifiedhere.SeeAppendixB for moredetailsaboutTomcat.

1.5 Configuring a greenstoneinstallation

Initial Greenstone3systemconfigurationis determinedby a setof configuration
files,all expressedin XML. Eachsitehasaconfigurationfile thatbindsparameters
for thesite,siteConfig.xml. Eachinterfacehasa configurationfile, interface-
Config.xml, thatspecifiesActionsfor theinterface.Collectionsalsohave several
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configurationfiles; thesearediscussedin Section2.3. Theconfigurationfiles are
readin whenthe systemis initialised, andtheir contentsarecachedin memory.
This meansthat changesmadeto thesefiles oncethe systemis runningwill not
take immediateeffect. Tomcatneedsto be restartedfor changesto the interface
configurationfile to takeeffect. However, changesto thesiteconfigurationfile can
be incorporatedsendinga CGI-typecommandto the library. Therearea series
of CGI-typecommandsthat canbe sentto the library to inducereconfiguration
of differentmodules,including reloadingthe whole site. This removesthe need
to shutdown andrestartthesystemto reflectthesechanges.Thesecommandsare
describedin Section1.6.

1.5.1 Siteconfiguration file

The file siteConfig.xml specifiesthe URI for the site (localSiteName), the
HTTP addressfor site resources(httpAddress), any ServiceClustersthat thesite
provides(for example,collectionbuilding), any ServiceRacksthatdonotbelongto
aclusteror collection,anda list of known externalsitesto connectto. Collections
arenot specifiedin the siteconfigurationfile, insteadthey aredeterminedby the
contentsof thesite’s collectionsdirectory.

TheHTTPaddressis usedfor retrieving resourcesfrom asiteoutsidetheXML
protocol.BecauseasiteisHTTPaccessiblethroughTomcat,any files(e.g.images)
belongingto thatsiteor to its collectionscanbespecifiedin theHTML of a page
by aURL. Thisavoidshaving to retrievethesefilesfrom aremotesitevia theXML
protocol1.

Figure1 shows two examplesite configurationfiles. The first exampleis for
a rudimentarysite with no site-wideservices,which doesnot connectto any ex-
ternalsites.Thesecondexampleis for a sitewith onesite-wideservicecluster- a
collectionbuilding cluster. It alsoconnectsto thefirst siteusingSOAP. Thesetwo
sitesarerunningon thesamemachine.For sitegsdl1 to talk to sitelocalsite, a
SOAP server mustberun for localsite. Theaddressof theSOAP server, in this
case,is http://localhost:8080/soap/servlet/rpcrouter.

1.5.2 Interface configuration file

Theinterfaceconfigurationfile interfaceConfig.xml listsall theactionsthatthe
interfaceknows aboutat the start(but otheronescanbe loadeddynamically). If
theinterfaceusesservlets,it specifieswhatshortnameeachactionshouldusefor
theactionCGI parametere.g. QueryActionshouldusea=q. If the interfaceuses
XSLT, it specifieswhatXSLT file shouldbeusedfor eachactionandsubaction.

1Currently, siteslive insidetheTomcatgsdl3rootcontext, andthereforeall theircontentis acces-
sibleover HTTP via theTomcataddress.We needto seeif partscanberestricted.Also, if we usea
differentprotocol,thenresourcesfrom remotesitesmayneedto comethroughtheXML. Also, if we
arerunninglocally withoutusingTomcat,we maywantto getthemvia file:// ratherthanhttp://.
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<siteConfig>
<localSiteName value="org.greenstone.localsite"/>
<httpAddress value="http://localhost:8080/gsdl3/sites/localsite"/>
<serviceClusterList/>
<serviceRackList/>
<siteList/>

</siteConfig>

<siteConfig>
<localSiteName value="org.greenstone.gsdl1"/>
<httpAddress value="http://localhost:8080/gsdl3/sites/gsdl1"/>
<serviceClusterList>
<serviceCluster name="build">

<metadataList>
<metadata name="Title">Collection builder</metadata>
<metadata name="Description">Builds collections in a

gsdl2-style manner</metadata>
</metadataList>
<serviceRackList>

<serviceRack name="GS2Construct"/>
</serviceRackList>

</serviceCluster>
</serviceClusterList>
<siteList>
<site name="org.greenstone.localsite"

address="http://localhost:8090/soap/servlet/rpcrouter"
type="soap"/>

</siteList>
</siteConfig>

Figure1: Two samplesiteconfigurationfiles
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<interfaceConfig>
<actionList>
<action name=’p’ class=’PageAction’>

<subaction name=’home’ xslt=’home.xsl’/>
<subaction name=’about’ xslt=’about.xsl’/>
<subaction name=’help’ xslt=’help.xsl’/>
<subaction name=’pref’ xslt=’pref.xsl’/>

</action>
<action name=’q’ class=’QueryAction’ xslt=’basicquery.xsl’/>
<action name=’b’ class=’GS2BrowseAction’ xslt=’classifier.xsl’/>
<action name=’a’ class=’AppletAction’ xslt=’applet.xsl’/>
<action name=’d’ class=’DocumentAction’ xslt=’document.xsl’/>
<action name=’xd’ class=’XMLDocumentAction’>

<subaction name=’toc’ xslt=’document-toc.xsl’/>
<subaction name=’text’ xslt=’document-content.xsl’/>

</action>
<action name=’pr’ class=’ProcessAction’ xslt=’process.xsl’/>
<action name=’s’ class=’SystemAction’ xslt=’system.xsl’/>

</actionList>
</interfaceConfig>

Figure2: Default interfaceconfigurationfile

Thismakesit easyfor developersto implementandusedifferentactionsand/or
XSLT fileswithout recompilation.Theserver mustberestarted,however.

1.6 Run-time re-initialisation

shouldthis sectiongo in here,cosits kind of adminy, or go into theuserstuff, cos
youneedto do it afterbuilding acollection???

Whentomcatis startedup, the site and interfaceconfigurationfiles areread
in, andactions/services/collections loadedasnecessary. Theconfigurationis then
staticunlesstomcatis restarted,or re-configurationcommandsissued.

Thereareseveral CGI-typecommandsthat canbe issuedto tomcatto avoid
having to restartthe server. Thesecan reloadthe entire site, or just individual
collections. Unfortunatelyat presentthereare no commandsto reconfigurethe
interface,soif theinterfaceconfigurationfile haschanged,tomcatmustberestarted
for thosechangesto take effect. Similarly, if thejava classesaremodified,tomcat
mustberestartedthentoo.

Currently, theruntimeconfigurationcommandscanonly beaccessedby typing
in CGI-argumentsinto theURL, thereis no nicewebform yet to do this.

TheCGI argumentsareenteredafterthelibrary? partof theURL. Thereare
threetypesof commands:configure,activate,deactivate2. Thesearespecifiedby
a=s&sa=c, a=s&sa=a, anda=s&sa=d, respectively (a is action,sa is subaction).By

2Thereis nosecurityfor thesecommandsyet in Greenstone,sothedeactivate/deletecommandis
disabled
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Table3: Examplerun-timeconfigurationarguments.
a=s&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-
ues are collectionList, siteList, serviceList,
clusterList.

a=s&sa=c&sc=XXX reconfigurestheXXX collectionor cluster. ss canalsobeused
here,valid valuesaremetadataList andserviceList.

a=s&sa=a (re)activatea specificmodule.Modulesarespecifiedusingtwo
arguments,st (systemmoduletype) andsn (systemmodule
name).Valid typesarecollection, cluster site.

a=s&sa=d deactivatea module. st andsn canbe usedheretoo. Valid
typesarecollection, cluster, site, service. Mod-
ulesareremoved from thecurrentconfiguration,but will reap-
pearif Tomcatis restarted.

a=s&sa=d&sc=XXX deactivateamodulebelongingto theXXX collectionor cluster.
st andsn canbeusedheretoo. Valid typesareservice.

default, therequestsaresentto theMessageRouter, but they canbesentto a col-
lection/clusterby theadditionof sc=xxx, wherexxx is thenameof thecollection
or cluster. Table3 describestheargumentsin abit moredetail.
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2 UsingGreenstone3

Onceyou have greenstone3 installed,you canaccessthesamplecollections.The
installationcomeswith someexamplecollections,andSection2.1describesthese
collectionsandhow to usethem. Section2.2 describeshow to build your own
collections.

2.1 Using a collection

A collectiontypically consistsof a setof documents,which could be text, html,
word, PDF, images,bibliographicrecordsetc, alongwith someaccessmethods,
or services.Typical accessmethodsincludesearchingor browsing for document
identifiers,andretrieval of contentor metadatafor thoseidentifiers.Searchingin-
volvesenteringwordsor phrasesandgettingbacklists of documentsthatcontain
thosewords. Thesearchtermsmay be restrictedto particularfields of the docu-
ment.Browsing...

In thestandardinterfacethatcomeswith Greenstone33, collectionsin adigital
library are presentedin the following manner. The ’home’ pageof the library
shows a list of all the public collectionsin that library. Clicking on a collection
link takesyou to thehomepagefor thecollection,whichwe call the’about’ page.
Thestandardpagebannerlookssomethinglike thatshown in Figure3.

Figure3: A samplecollectionpagebanner

Theimageat thetop left is a link to thecollection’s aboutpage.Thetop right
hasbuttonsto link to the library homepage,help pagesand preferencepages.
All theavailableservicesarearrayedalonga navigation bar, alongthebottomof
the banner. Click on a nameto accessthat service. Onceyou are looking at a
document,clicking theopenbookicon at thetop of thedocument,underneaththe
navigationbar, will takeyoubackto thesearchor browsepagewhereyouaccessed
thedocumentfrom.

describethecolls thatthesampleinstallationcomeswith
brief descriptionof whatacollectionis.
how to getaroundthecollection,servicesetc.
queryingvsbrowsing
usethedemocolls thatcomewith greenstone- onegs2coll, onegs3coll, tei coll??

2.2 Building a collection

Therearetwo waysto getanew collectioninto Greenstone3. Thefirst is to build it
usingthegreenstone3 building process.Thesecondway is to importagreenstone
2 collection.

3of course,this is all customisable
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Collectionslive in thecollectdirectoryof a site. As describedin Section1.4,
therecanbe several sitesper greenstoneinstallation. The collect directory is at
$GSDL3HOME/web/sites/site-name/collect,wheresite-nameis the nameof the
siteyouwantyournew collectionto belongto.

The following two sectionsdescribehow to createa collectionfrom scratch,
andhow to import a greenstone2 collection. Oncea collection hasbeenbuilt,
the library server needsto be notified that thereis a new collection. This canbe
accomplishedin two ways4. If you arethe library administrator, you canrestart
tomcat. The library servletwill thenbecreatedafresh,andwill discover thenew
collectionwhenit scansthecollectdirectoryfor thecollectionlist. Alternatively,
thereis a CGI commandto reloada collection which canalso load a new one.
Use the CGI argumentsa=s&sa=a&st=collection&sn=collname—this tells the
library programto reloadthecollnamecollection.

2.2.1 Creatinga collection from scratch

Building Greenstone3 collectionsis doneusing the gs3build script, whilst the
files thatcontrolhow thebuilding is donearefoundinsidetheetc subdirectoryof
gsdl3/web/sites/localsite/collect/[collectionname]. Thereareanumber
of considerationsin building a collection: including what documentsappearin
thecollection,how they areindexed for searching,which classificationsareused
for browsing,etc. All theseaspectsarecontrolledby files within thecollection’s
directory.

Firstly, the documentsthat comprisethe collection shouldbe placedin the
import subdirectory. At present,only documentsin this directorywill appearin
thecollection.

Thebasicmeansof findingdocumentsin Greenstoneissearch.Theetc/collectionConfig.xml
file controlswhich indexesarecreatedto supportsearch.By default, a collection
will simply index thetext of eachdocumentin thecollectionusingtheMG search
engine.Alternative choicesincludeselectingothersearchengines,indexing indi-
vidual fields of documents(e.g. the documenttitle) and indexing documentsby
section.

Searchindexesappearasindividual<index> elementswithin the<search>element
of thecollectionConfig.xml file, andclassificationsasindividual<classifier>
elementswithin the<browse> element.In eachcase,somechoicesaremadeusing
attributesof theelementitself, andsomethroughchild elements.

Indexescanalterwhich searchengineto usefor that index, thelevel at which
the index shouldbe built (e.g. document,sectionor paragraph)andthe text over
which it shouldbebuilt (e.g. thedocumenttext, titles alone,authornames,etc.).
Section-level indexesallow a readerto recall part of a document(for instance,a
chapter)ratherthantheentiredocument.However, Greenstone3 mustbeableto
identify theinternalstructureof thedocumentto achieve this. Thedegreeto which

4eventuallytherewill alsoprobablybeautomaticpolling for new collections
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structurecanbefoundvariesfrom file formatto file format.
Eachindex alsomusthave a uniquename,which is usedto identify it within

GreenstoneThenameis givenasanattributeof the<index> element.The“type”
indicateswhichsearchengineto usefor theindex. Thisattributecancontaineither
’mg’ or ’mgpp’. If the“type” attribute is notgiven,thedefault indexer is mg.

Theotherchoicesaredescribedusingchild elementsof <index>. The<level>
tagindicatestheindex level andthe<field> tagthetext to beused.The<level>
tagcancontainoneof document,sectionor paragraph,while the<field> tagcan
contain“text” or thenameof a metadatafield. If the<level> tag is omitted,the
default setting is to index by document,and if the <field> tag is omitted, the
default settingis to index thedocumenttext.

Exampleindex tagsinclude:
To index only thetitle of eachseparatedocumentin thecollection:

<index name="dtt">
<level>document</level>
<field>dc:title</field>
<displayItem name=’name’ lang="en">entire documents</displayItem>
<displayItem name=’name’ lang="fr">documents entiers</displayItem>
<displayItem name=’name’ lang="es">documentos enteros</displayItem>

</index>

...in this casethe <field> tag refers to the “title” metadataitem, found in the
Dublin Corenamespace.Themg searchenginewouldbeusedon this index.

Alternatively, to index thefull documenttexts by section:

<index name="stx" type=’’mgpp’’>
<level>section</level>
<displayItem name=’name’ lang="en">entire documents</displayItem>
<displayItem name=’name’ lang="fr">documents entiers</displayItem>
<displayItem name=’name’ lang="es">documentos enteros</displayItem>

</index>

...or...

<index name="stx" type=’’mg’’>
<level>section</level>
<field>text</field>
<displayItem name=’name’ lang="en">entire documents</displayItem>
<displayItem name=’name’ lang="fr">documents entiers</displayItem>
<displayItem name=’name’ lang="es">documentos enteros</displayItem>

</index>

...in thefirst example,the<field> tagis not explicitly defined,andwould default
to ’text’, whereasit is explicitly set to ’text’ in the secondexample. Note the
different indexer selectedfor thesetwo indexes. As they areof the samename,
they shouldnotappearin thesamecollectionConfig.xml file.

Moving onto <classifier> items, the format is broadlysimilar to <index>

items,but with a coupleof differentchoices.Firstly, eachclassifiershouldhave a
“name” and“type” attribute aswith <index> tags. In the caseof <classifier>
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itemsthe“type” attributeidentifiesthetypeof classifierit is. At present,thisshould
eitherbe“Hierarchy” or “AZList”.

Theremainingchoicesfor theclassifiershouldfollow aschild elementsof the
<classifier> element.The<file> elementshouldcontainthenameof thefile
thatdescribestheclassifierasits “URL” attribute. The format of this file will be
describedlater - it will vary from classifiertype to classifiertype. The <field>

elementidentifiesthenameof thefield to index. More thanone<field> element
may appearif two or moremetadatafields areto be usedwith the classifier. Fi-
nally, the<sort> item identifiesanothermetadatafield whichtheitemswithin one
classifiernodeareto beordered.Unlike the<index> element,the<classifier>
elementdoesnothave default,assumedvaluesfor its children.

Metadatafor documentscanbe addedusing metadata.xmlfiles. Thesefiles
have alreadybeenusedin Greenstone2, andtheformatis thesamein Greenstone
3. A metadata.xmlfile hasa root elementof <DirectoryMetadata>. This en-
closesa seriesof <FileSet> items.Neitherof thesetagshasany attributes.Each
<FileSet> item includestwo parts:firstly, oneor more<FileName> tags,eachof
which enclosesa regularexpressionto identify thefiles which areto be assigned
the metadata.Only files in the samedirectoryasthe metadata.xml,or in oneof
its child directories,file will be selected.The filenametag enclosesthe regular
expressionastext, eg:

<FileName>example</FileName>

This would matchany file containingthetext ’example’ in its name.Thesec-
ondpartof the<FileSet> itemis a<Description> item. The<Description> tag
hasno attributes,but enclosesoneor more<Metadata> tags. Each<Metadata>
tagcontainsonemetadataitem, i.e. a label to describethemetadataanda corre-
spondingvalue.The<Metadata> taghasonecompulsoryattribute: “name”. This
attribute givesthe metadatalabel to addto the document.Each<Metadata> tag
alsohasanoptionalattribute: “mode”. If this attribute is setto “accumulate”then
thevalueis addedto thedocument,andany existing valuesfor thatmetadataitem
areretained.If theattribute is setto “set” or is omitted,thentheexisting valueof
themetadataitemwill bedeleted.

A samplemetadata.xml file canbefoundin thegs3testcollection.However,
hereis anexamplefragmentof thatmetadata.xml file:

<FileSet>
<FileName>ec160e</FileName>
<Description>
<Metadata name="Title">The Courier - No.160 - Nov - Dec 1996 -

Dossier Habitat - Country reports: Fiji , Tonga (ec160e)</Metadata>
<Metadata mode="accumulate" name="Language">English</Metadata>
<Metadata mode="accumulate" name="Subject">Settlements and housing:

general works incl. low- cost housing, planning techniques, surveying,
etc.</Metadata>

<Metadata mode="accumulate" name="Subject">The Courier ACP 1990 - 1996
Africa-Caribbean-Pacific - European Union</Metadata>
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<Metadata mode="accumulate" name="Organization">EC Courier</Metadata>
<Metadata mode="accumulate" name="AZList">T.1</Metadata>

</Description>
</FileSet>

Here,only onefile patternis found in thefile set. However, theDescription
tagcontainsa numberof separatemetadataitems. Note that the Title metadata
doesnothave theaccumulatemetadata.This meansthatwhenthetitle is assigned
to adocument,its existingTitle informationwill belost.

Whereever possible,the Greenstone3 will import and use options from a
Greenstone2collect.cfg file. However, it is stronglyrecommendedthataproper
collectionConfig.xml file is usedwherever possible.

To build a collectionexecutegs3build.sh -collect collectionname. The
processwill run,placingthenew indexesin thebuilding subdirectoryof thecol-
lection’s directory.

Thebuilding directoryshouldberenamedto index, andabuildConfig.xmlfile
addedto it. SeeSection2.4andlook at theothercollections’buildConfigfiles for
examples.

[TODO: needto describenamespacessomewhere?needto generatethebuild-
Configfile automatically.]

2.2.2 Importing a greenstone2 collection

Greenstone3 canalsoserve Greenstone2 collections.If you have a Greenstone2
collection5, you cancopy it into thecollectdirectoryof thesiteyou areusing.Or
makealink to it fromthecollectdirectoryif yourOSsupportsthat.TheGreenstone
3 runtimesystemrequiresdifferentconfigurationfilesfor acollection,soyouneed
to runaconversionscript.All thisdoesis createthenew collectionConfig.xmland
buildConfig.xmlfrom theold collect.cfgandbuild.cfg files. It doesnotchangethe
collectionin any way, soit canstill beusedby Greenstone2 software.

The conversionscript is convert coll from gs2.pl. To run it, you needto
specifythepathto thecollectdirectory, andthecollectionname.For example,

convert coll from gs2.pl -collectdir $GSDL3HOME/web/sites/localsite/-

collect demo

Thescriptattemptsto creategs3formatstatementsfrom theold greenstone2
ones.The conversionmay not alwayswork properly, so if thecollectionlooks a
bit strangeundergreenstone3, you shouldcheckthe format statements.Format
statementsaredescribedin Section2.5.

Onceagain,to have thecollectionrecognisedby thelibrary servlet,youcanei-
therrestarttomcat,or loadit manuallybysendingtheargumentsa=s&sa=c&c=collname
to thelibrary servlet.

5For informationaboutthe Greenstone2 software,andhow to build collectionsusing it, visit
www.greenstone.org
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2.3 Collection configuration files

Eachcollectionhastwo,orpossiblythree,configurationfiles,collectionConfig.xml
andbuildConfig.xml, andoptionally collectionInit.xml that give metadata,
displayandotherinformationfor the collection.6 The first includesuser-defined
presentationmetadatafor thecollection,suchasits nameandthe About this col-
lection text; givesformattinginformationfor thecollectiondisplay;andalsogives
instructionson how the collection is to be built. The secondis producedby the
build-time processand includesany metadatathat can be determinedautomati-
cally. It alsoincludesconfigurationinformationfor any ServiceRacksneededby
thecollection.

2.3.1 collectionInit.xml

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

<collectionInit class="XMLCollection"/>

Section5.6describesanexamplecollectionwherethisfile is used.Depending
on thetypeof collectionthat this is usedfor, oneor bothof theotherconfigfiles
maynotbeneeded.

2.3.2 collectionConfig.xml

Thecollectionconfigurationfile is wherethecollectiondesigner(e.g. a librarian)
decideswhat form the collectionshouldtake. This includesthe collectionmeta-
datasuchas title anddescription,andalso includeswhat indexes andbrowsing
structuresshouldbe built. The format of collectionConfig.xml is still under
consideration.However, Figure4 shows thepartsof it that have beendefinedso
far. (Sincecollectionbuilding at this stageis still doneusing Greenstone2Perl
scriptsandtheold collect.cfg file, wehaveonly definedtheformatfor theparts
of collectionConfig.xml thatareusedby theruntime-system.)

Display elementsfor a collectionor metadatafor a documentcanbe entered
in any language—uselang=’en’ attributesto metadataelementsto specifywhich
languagethey arein.

configurationfilesneedto beencodedin utf-8.
The<metadataList> elementspecifiessomecollectionmetadata,suchascre-

ator. The <displayItemList> specifiessomelanguagedependentinformation
that is usedfor collectiondisplay, suchascollectionnameandshortdescription.
ThesedisplayItemelementscanbe specifiedin different languages.If languages
otherthanEnglishareused,theconfigurationfile shouldbeencodedin utf-8. The

6siteConfig.xml and interfaceConfig.xml is new for Greenstone3, while
collectionConfig.xml andbuildConfig.xml replacecollect.cfg andbuild.cfg
in Greenstone2.
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<collectionConfig xmlns:gsf="http://www.greenstone.org/configformat"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform">
<metadataList>
<metadata name="creator">greenstone@cs.waikato.ac.nz</metadata>

</metadataList>
<displayItemList>
<displayItem name="smallicon" lang="en">mgppdemosm.gif</displayItem>
<displayItem name="description" lang="fr">C’est une collection pour

demonstration du logiciel Greenstone. Elle contient une petite
partie du projet de bibliotheques humanitaires et de developpement

(11 livres).</displayItem>
<displayItem name="description" lang="en">This is a demonstration

collection for the Greenstone digital library software. It contains
a small subset (11 books) of the Humanity Development Library. It is
built with mgpp.</displayItem>

<displayItem name="name" lang="en">greenstone mgpp demo</displayItem>
<displayItem name="icon" lang="en">mgppdemo.gif</displayItem>

</displayItemList>
<search>
<index name="idx"/>
<format>

<gsf:template match="documentNode">
<td valign=’top’><gsf:link><gsf:icon/></gsf:link></td>
<td><gsf:metadata name=’Title’ select=’ancestors’
separator=’: ’/>: <gsf:link><gsf:metadata name=’Title’ />
</gsf:link></td>

</gsf:template>
</format>

</search>
<browse>
<classifier name="CL1"/>
<classifier name="CL2"/>
<classifier name="CL3"/>
<classifier name="CL4">

<format>
<gsf:template match="documentNode">
<br /><gsf:link><gsf:metadata name=’Keyword’ />

</gsf:link></gsf:template>
</format>

</classifier>
</browse>
<display/>

</collectionConfig>

Figure4: SamplecollectionConfig.xmlfile (mgppdemocollection)
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<search> and<browse> elementsgive someformattinginformationaboutthein-
dexesandclassifiers.<displayItem> elementsareusedto provide titles for the
indexes or classifiers,while <format> elementsprovide formatting instructions,
typically for adocumentor classifiernodein a list of results.

The<display> elementcontainsoptionalformattinginformationfor thedis-
playof documents.TemplatesthatcanbespecifiedhereincludedocumentHeading,
DocumentContent, andotherinformationthatcouldbespecified(in ayet to bede-
cidedformat)arethingssuchaswhetheror not to displaythecover image,tableof
contentsetc.

2.4 buildConfig.xml

Thefile buildConfig.xml is producedby thecollectionbuilding process,andcon-
tainsmetadataandotherinformationaboutthecollectionthat canbe determined
automatically, suchasthenumberof documentsit contains.It alsoincludesa list
of ServiceRackclassesthat are requiredat runtime to provide the servicesthat
have beenbuilt into the collection. The serviceRacknamesareJava classesthat
are loadeddynamicallyat runtime. Any information insidethe serviceRackele-
mentis specificto thatservice—thereis nosetformat.Figure5 showsanexample.
Thisconfigurationfile specifiesthatthecollectionshouldloadup 3 ServiceRacks:
GS2MGPPRetrieve, GS2MGPPSearch,andPhindPhraseBrowse. Thecontentsof
each<serviceRack> elementarepassedto theappropriateServiceRackobjectsfor
configuration.ThecollectionConfig.xmlfile is alsopassedto theServiceRackob-
jectsat configuretime—theformat anddisplayItem informationis useddirectly
from the collectionConfig.xml file rather than addedinto buildConfig.xml

duringbuilding. This enableschangesin collectionConfig.xml to take effect in
thecollectionwithout rebuilding beingnecessary.

2.5 Formatting the collection

formatstatements.anddisplayItemstuff. advancedcollectiondesign.

Part of collection designinvolves decidinghow the collection should look.
Greenstonehasa default ’ look’ for a collection,so this is optional. However, the
default maynot suit thepurposesof somecollections,somany partsto thelook of
acollectioncanbedeterminedby thecollectiondesigner.

In standardgreenstone,thelibrary is servedto awebbrowserby aservlet,and
thehtml is generatedusingXSLT. XSLT templatesareusedto formatall theparts
of thepages.Somecommonlyoverwrittentemplatesarethosefor formattinglists:
searchresultslist, classifierbrowsing hierarchies,and for partsof the document
display.

RealXSLT templatesfor formattingsearchresultsor classifierlists arequite
complicated,andnotatall easyfor anew userto write. For example,thefollowing
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<buildConfig xmlns:gsf="http://www.greenstone.org/configformat">
<metadataList>
<metadata name="numDocs">11</metadata>

</metadataList>
<serviceRackList>
<serviceRack name="GS2MGPPRetrieve">

<defaultLevel name="Sec" />
<classifierList>

<classifier name="CL1" content="Subject" />
<classifier name="CL2" content="Title" horizontalAtTop="true" />
<classifier name="CL3" content="Organization" />
<classifier name="CL4" content="Keyword" />

</classifierList>
</serviceRack>
<serviceRack name="PhindPhraseBrowse" />
<serviceRack name="GS2MGPPSearch">

<defaultLevel name="Sec" />
<levelList>

<level name="Doc" />
<level name="Sec" />
<level name="Para" />

</levelList>
<fieldList>

<field shortname="ZZ" name="allfields" />
<field shortname="TX" name="text" />
<field shortname="TI" name="Title" />
<field shortname="SU" name="Subject" />
<field shortname="ORG" name="Organization" />
<field shortname="SO" name="Source" />

</fieldList>
<searchTypeList>

<searchType name="plain" />
<searchType name="form" />

</searchTypeList>
<defaultIndex name="idx" />
<indexList>

<index name="idx" />
</indexList>

</serviceRack>
</serviceRackList>

</buildConfig>

Figure5: SamplebuildConfig.xmlfile (mgppdemocollection)
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is a sampletemplatefor formattinga classifierlist, to show Keyword metadataas
a link to thedocument.

<xsl:template match="documentNode" priority="2"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

<xsl:param name="collName"/>
<td><a href="{\$library_name}?a=d&amp;c={\$collName}&amp;

d={@nodeID}&amp;dt={@docType}"><xsl:value-of
select="metadataList/metadata[@name=’Keyword’]"/></a>

</td>
</xsl:template>

To write this, theuserwouldneedto know that:

� thevariable$library nameexists,� thecollectionnameis passedin asaparametercalledcollName� metadatafor a documentis found in a metadataListand that its form is
<metadata name="Keyword">the value</metadata>� theargumentsneededfor thelink to thedocumentarea,sa,c, d anddt.

SinceXSLT is written in XML, we can useXSLT to transformXML into
XSLT. Greenstoneprovidesa simplified setof formattingcommands,written in
XML, which will betransformedinto properXSLT. Table4 shows thesetof ’gsf’
(greenstoneformat)elements.If you have comefrom aGreenstone2 background,
AppendixD shows Greenstone2 formatelementsandtheir equivalentsin Green-
stone3.

The<gsf:metadata> elementsareusedto outputmetadatavalues.Thesim-
plest caseis <gsf:metadata name=’Title’/>—this outputsthe Title metadata
for the currentdocumentor section. Namespacesare importanthere: if the Ti-
tle metadatais in theDublin Core(dc) namespace,thentheelementshouldlook
like<gsf:metadata name=’dc.Title’/>. Therearethreeotherattributesfor this
element. ’multiple’ is usedwhen theremay be more thanonevalue for the se-
lectedmetadata.For instance,onedocumentmay fall into several classification
categories, and thereforemay have multiple Subjectmetadatavalues. Adding
multiple=’true’ to thegsf:metadataelementwill retrieve all values,not just the
first one. Multiple valuesareseparatedby commasby default. The separatorat-
tributeis usedto changetheseparatingstring.For example,addingseparator=’:
’ to theelementwill separateall valuesby a colonandaspace.

Sometimesyou may want to displaymetadatavaluesfor sectionsother than
the currentone. For example, in the mgppdemocollection, in a searchlist we
displaytheTitle of all theenclosingsections,followedby theTitle of thecurrent
section,all separatedby semi-colons.Thedisplayendsup lookingsomethinglike:
Farmingsnails2; Startingout;SelectingyoursnailswhereSelectingyoursnailsis
theTitle of thesectionin theresultslist, andFarmingsnails2 andStartingout are
theTitlesof theenclosingsections.Theselectattributeis usedto displaymetadata
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Table4: Formatelementsfor GSFformatlanguage
Element Description
<gsf:text/> Thedocument’s text
<gsf:link>...</gsf:link> TheHTML link to thedocumentitself
<gsf:link type=’document’>...
</gsf:link>

Sameasabove

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

A link to aclassificationnode(usein classifierNode
templates)

<gsf:link type=’source’>...
</gsf:link>

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

<gsf:icon/> An appropriateicon
<gsf:icon type=’document’/> sameasabove
<gsf:icon type=’classifier’/> bookshelficon for classificationnodes
<gsf:icon type=’source’/> An appropriateicon for theoriginal file e.g. Word,

PDFicon
<gsf:metadata name=’Title’/> Thevalueof ametadataelementfor thecurrentdoc-

umentor section,in this case,Title
<gsf:metadata name=’Title’
select=’select-type’
[separator=’y’ multiple=’true’]/>

A moreextendedselectionof metadatavalues.The
selectfield canbe oneof thoseshown in Table5.
Therearetwo optionalattributes:separatorgivesa
String that will be usedto separatethe fields, de-
fault is “, “, andif multiple is setto true, looks for
multiple valuesat eachsection.

<gsf:choose-metadata>
<gsf:metadata name=’metaA’/>
<gsf:metadata name=’metaB’/>
<gsf:metadata name=’metaC’/>
</gsf:choose-metadata>

A choiceof metadata.Will selectthefirst existing
one.themetadataelementscanhavetheselect,sep-
aratorandmultiple attributeslike normal.

<gsf:switch preprocess=
’preprocess-type’>
<gsf:metadata name=’Title’/>
<gsf:when test=’test-type’
test-value=’xxx’>...</gsf:when>
<gsf:when test=’test-type’
test-value=’yyy’>...</gsf:when>
<gsf:otherwise>...</gsf:otherwise>
</gsf:switch>

switch on the value of a particularmetadata- the
metadatais specifiedin gsf:metadata,hasthesame
attributesasnormal.
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Table5: Selecttypesfor metadataformatelements
SelectType Description
current Thecurrentsection
parent Theimmediateparentsection
ancestors All theparentsbackto theroot (topmost)section
root Therootor topmostsection
siblings All thesiblingsections
children Theimmediatechildrensectionsof thecurrentsection
descendents All thedescendentsections

for sectionsotherthanthecurrentone.Table5 shows theoptionsavailablefor this
attribute.Theseparatorattribute is usedherealso,to specifytheseparatingtext.

To get theprevious metadata,the formatstatementwould have the following
in it:

<gsf:metadata name=’Title’ select=’ancestors’ separator=’; ’/>;
<gsf:metadata name=’Title’/>

Thegsf:choose-metadataelementselectsthefirstavailablemetadatavaluefrom
thelist of options.

<gsf:choose-metadata>
<gsf:option name=’dc.Title’/>
<gsf:option name=’dls.Title’/>
<gsf:option name=’Title’/>

</gsf:choose-metadata>

This will displaythe dls.Title metadataif available,otherwiseit will usethe
dc.Title metadataif available,otherwiseit will usetheTitle metadata.If thereare
no valuesfor any of thesemetadataelements,thennothingwill bedisplayed.

Thegsf:switchelementallows differentformattingdependingon thevalueof
a specifiedmetadataelement.For example,the following switchstatementcould
beusedto displaya differenticon for eachdocumentin a list dependingon which
organisationit camefrom.

<gsf:switch metadata=’Organization’ preprocess=’toLower;stripSpace’>
<gsf:when test=’equals’ test-value=’bostid’>

<!-- output BOSTID image --></gsf:when>
<gsf:when test=’equals’ test-value=’worldbank’>

<!-- output world bank image --></gsf:when>
<gsf:otherwise><!-- output default image--></gsf:otherwise>

</gsf:switch>

Preprocessingof the metadatavalue is optional. The preprocesstypes are
toLower(makethevaluelowercase),toUpper(makethevalueuppercase),stripSpace
(removesany whitespacefrom thevalue).Theseoperationsarecarriedout on the
valueof the selectedmetadatabeforethe test is carriedout. Multiple processing
typescanbespecified,separatedby ; andthey will beappliedin theorderspecified
(from left to right).
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<collectionConfig>
<metadataList/>
<displayItemList/>
<search>
<format> <!--Put here templates related to searching and

the query page. The common one is the documentNode
template -->

<gsf:template match=’documentNode’>...</gsf:template>
</format>

</search>
<browse>
<classifier name=’xx’>

<format><!-- put here templates related to formating a
particular classifier page. Common ones are documentNode
and classifierNode templates-->
<gsf:template match=’documentNode’>...</gsf:template>
<gsf:template match=’classifierNode’>...</gsf:template>
<gsf:template match=’classifierNode’ mode=’horizontal’>...
</gsf:template>

</format>
</classifier>
<classifier>...</classifier>

</browse>
<display>
<format><!-- here goes any formatting relating to the display

of the documents. These are generally named templates,
and format options -->

<gsf:template name=’documentContent’>...</gsf:template>
<gsf:option name=’TOC’ value=’true’/>

</format>
</display>

</collectionConfig>

Figure6: Placesfor formatstatements

Eachoption specifiesa testanda testvalue. Testvaluesarejust text. Tests
includestartsWith, contains,exists, equals,endsWith. Existsdoesn’t needa test
value. Having anotherwiseoptionensuresthatsomethingwill bedisplayedeven
whennoneof thetestsmatch.

If noneof thegsf elementsmeetsyour needsfor formatting,XSLT canbeen-
tereddirectly into theformatelement,giving thecollectiondesignerfull flexibility
overhow thecollectionappears.

Thecollectionspecifictemplatesareaddedinto theconfigurationfile collectionConfig.xml.
Any templatesfound in theXSLT files canbeoverwritten. The importantpart to
addingtemplatesinto theconfigurationfile is determiningwhereto put them.For-
matting templatescannotgo just anywhere—therearestandardplacesfor them.
Figure6 shows thepositionsthattemplatescanoccur.

Theuserspecifiesa<gsf:template> for whatthey wantto format—thesecan
matchdocumentNode or classifierNode (for nodein aclassificationhierarchy).
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Table6: Formattingoptions
option name values description
coverImages true,false whetheror not to displaycover images

for documents
TOC true,false whetheror not to display the table of

contentsfor thedocument

Thetemplateabove is now representedas:

<gsf:template match=’documentNode’>
<td><gsf:link><gsf:metadata name=’Keyword’/></gsf:link></td>

</gsf:template>

Therearealso formatting instructionsthat arenot templatesbut areoptions.
Thesearedescribedin Table6. They areenteredinto the configurationfile like
<gsf:option name=’coverImages’ value=’false’/>

Note, format templatesare addedinto the XSLT files before transforming,
while theoptionsareaddedinto thepagesource,andusedin testsin theXSLT.

For local collections7 whole XSLT files canbe overridden. A collectioncan
have a transformdirectory. Any XSLT files in herewill be usedin preferenceto
the interfacefiles whenusingthis collection. For example,if you want to have a
completelydifferentaboutpagefor thecollection,youcanputanew about.xslinto
thecollectionstransformdirectory, andthis will beusedinstead.This is whatwe
do for theGutenberg samplecollection.

2.6 Customisingthe interface

Theinterfacecanbecustomisedin severalways.addinganew interface,addinga
new language,
changingthelook andfeel for aninterfacevs asitevsacollection

whatneedsa tomcatrestart?

2.6.1 Changing the interface language

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

It is easyto adda new interfacelanguageto greenstone.Languagespecific
text stringsare separatedout from the rest of the systemto allow for easyin-
corporationof new languages.Thesetext stringsarecontainedin Java resource
bundlepropertiesfiles. Theseareplain text files consistingof key-valuepairs,lo-
catedin resources/java. Eachinterfacehasonenamedinterfacename.properties

7andeventuallyremotecollections
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(wherenameis the interfacename). Eachserviceclasshasone with the same
nameas the class(e.g. GS2Search.properties).To add anotherlanguageall of
the base.propertiesfiles must be translated.The translatedfiles keepthe same
names,but with a languageextensionadded. For example,a Frenchversionof
interfacedefault.propertieswouldbenamedinterfacedefault fr.properties.

Keys will be lookedup in thepropertiesfile closestto thespecifiedlanguage.
For example,if languagefr CA wasspecified(frenchlanguage,countryCanada),
and the default localewasen 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.properties,thenXXX en.properties,andfinally thedefaultXXX.properties.

Youcantell Greenstoneaboutanew languageby ... currentlyin interfaceCon-
fig.

2.6.2 Modifying an existing interface

Mostof aninterfaceisdefinedby XSLT files,whicharestoredin $GSDL3HOME/-
web/interfaces/interface-name/transform. Thesecanbe changedandthe changes
will take affect straightaway. If changesonly applyto certaincollectionsor sites,
noteverythingthatusestheinterface,youcanoverridesomeof thefilesby putting
new onesin a differentplace. XSLT files are looked for in the following order:
collection,site, interface,default interface. (This currentlyonly applesto sites,
andthereforecollections,thatresidein thesamegreenstoneinstallationasthe in-
terface.) This alsoappliesto files that are includedfrom otherXSLT files. For
examplethequery.xsl for thequerypagesincludesa file calledquerytools.xsl.To
haveaparticularsiteshow adifferentqueryinterfaceeitherof thesefilesmayneed
to be modified. Creatinga new versionof either of theseand putting it in the
site transformdirectorywill work. Either the new query.xsl will includethe de-
fault querytools,or thedefault query.xsl will includethenew querytools.xsl.The
xsl:includedirectivesarepreprocessedby thejavacodeandfull pathsaddedbased
on availability of thefiles,sothatthecorrectoneis used.

Note that you cannotincludea file with the samenameasthe including file.
For examplequery.xsl cannotincludequery.xsl (it is temptingto want to do this
if you just want to changeonetemplatefor a particularfile, andthenincludethe
default. but you cant).

2.6.3 Defining a new interface

A new interfacemay be neededif different instantiationsof the library require
differentinterfaces,or differentdeveloperswanttheir own look andfeel. Creating
anew interfacewill allow modificationsto bemadewhile leaving theoriginalone
intact.

A new interfaceneedsadirectoryin $GSDL3HOME/web/interfaces,thename
of thisdirectorybecomestheinterfacename.Inside,it needsimagesandtransform
directories,andan interfaceConfig.xmlfile. Any XSLT may be overriddenfor a
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new interfaceby putting the replacementin the new transformdirectory. If the
appropriateXSLT file is not there,theonefrom thedefault interfacewill beused-
thisenablesjustoverridinga few XSLT filesasneeded.

To usea new interface, the tomcatweb.xml must be edited: either change
the interfacethat a currentversionof the servletis using,or addanotherservlet
instantiationto thefile (seeSection1.4 or AppendixB). TheTomcatserver must
berestartedfor this to take effect.
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Figure7: A simplestand-alonesite.

3 DevelopingGreenstone3: Run-time system

runtimeobjectstructurediagram.describethemodules.
classhierarchy,
directorystructureandwhereeverythinglives
messageformat.
overall descriptionof messagepassingsequence.
configurationprocess- startup andruntime

pagegeneration
accessingthejavadoc

3.1 Overview of modules??

A Greenstone3’ library’ systemconsistsof many components:MessageRouter,
Receptionist,Actions,Collections,ServiceRacksetc. Figure7 shows how they fit
togetherin astand-alonesystem.

MessageRouter: thisis thecentralmodulefor asite. It controlsthesite,loading
up all thecollections,clusters,communicatorsneeded.All messagespassthrough
theMessageRouter. Communicationbetweenremotesitesis alwaysdonebetween
MessageRouters,onefor eachsite.

Collection and ServiceCluster: theseareverysimilar. They bothprovidesome
metadataaboutthecollection/cluster, anda list of services.Theservicesarepro-
videdby ServiceRackobjectsthat thecollection/clusterloadsup. A Collectionis
aspecifictypeof ServiceCluster. A ServiceClustergroupsservicesthatarerelated
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conceptually, e.g. all thebuilding servicesmaybe partof a cluster. What is part
of a clusteris specifiedby the siteconfigurationfile. A Collection’s servicesare
groupedby the fact that they all operateon somecommondata—thedocuments
in thecollection. FunctionallyCollectionandServiceClusterarevery similar, but
conceptually, andto theuser, they arequitedifferent.

Service: theseprovide thecorefunctionalityof thesysteme.g. searching,re-
trieving documents,building collectionsetc. Oneor moremaybegroupedinto a
singleclass(ServiceRack)for codereuse,or to avoid instantiatingthesameobjects
several times. For example,MGPPsearchingservicesall needto have the index
loadedinto memory. Servicesprovide the corefunctionality for the system,e.g.
searching,retrieving documents,building collectionsetc.

Communicator/Server: thesefacilitatecommunicationbetweenremotemod-
ules. For example,if you wantMR1 to talk to MR2, you needa Communicator-
Server pair. TheServer sitson top of MR2, andMR1 talksto theCommunicator.
Eachcommunicationtypeneedsanew pair. Sofarwehaveonly beenusingSOAP,
sowe have aSOAPCommunicatorandaSOAPServer.

Receptionist: this is thepoint of contactfor the ’front end’. Its corefunction-
ality involves routing requeststo the Actions, but it may do morethanthat. For
example,aReceptionistmay: modify therequestin somewaybeforesendingit to
theappropriateAction; addsomedatato thepageresponsesthatis commonto all
pages;transformtheresponseinto anotherform usingXSLT for example.Thereis
ahierarchyof differentReceptionisttypes,which is describedin Section3.8.1.

Actions: thesedo thejob of creatingthe’pages’.Thereis adifferentactionfor
eachtype of page,for examplePageActionhandlessemi-staticpages,QueryAc-
tion handlesqueries,DocumentActiondisplaysdocuments.They know a little bit
aboutspecificservicetypes.Basedonthe’CGI’ argumentspassedin to them,they
constructrequestsfor thesystem,andput togethertheresponsesinto datafor the
page.This datais returnedto theReceptionist,which maytransformit to HTML.
Thevariousactionsaredescribedin moredetail in Section3.8.

3.2 Start up configuration

We usethe Tomcatweb server, which operateseitherstand-alonein a testmode
or in conjunctionwith the Apacheweb server. The GreenstoneLibraryServlet
classis loadedby Tomcatandtheservlet’s init() methodis called. Eachtime a
get/put/post (etc.) isused,anew threadisstartedanddoGet()/doPut()/doPost()
(etc.) is called.

Theinit() methodcreatesanew Receptionistandanew MessageRouter. De-
faultclasses(DefaultReceptionist,MessageRouter)areusedunlesssubclasseshave
beenspecifiedin theservletinitiation parameters(seeSection1.4). Theappropri-
atesystemvariablesaresetfor eachobject(interfacename,site name,etc.) and
thenconfigure() is calledon both. TheMessageRouterhandleis passedto the
Receptionist.Theservletthencommunicatesonly with theReceptionist,not with
theMessageRouter.
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TheReceptionistreadsin theinterfaceConfig.xml file, andloadsup all the
differentAction classes.OtherActions maybe loadedon thefly asneeded.Ac-
tionsareaddedto a map,with shortnamesfor keys. Eg theQueryActionis added
with key ’q’. The Actions are passedthe MessageRouterreferencetoo. If the
Receptionistis a TransformingReceptionist, a mappingbetweenshortnamesand
XSLT file namesis alsocreated.

The MessageRouterreadsin its site configurationfile siteConfig.xml. It
createsamodulemapthatmapsnamesto objects.This is usedfor routingthemes-
sages.It alsokeepssmallchunksof XML—serviceList,collectionList,clusterList
andsiteList. Thesearewhat get returnedin responseto a describerequest(see
Section3.5.). EachServiceRackspecifiedin theconfigurationfile is created,then
queriedfor its list of services.Eachservicenameis addedto themap,pointingto
the ServiceRackobject. Eachserviceis alsoaddedto the serviceList. After this
stage,ServiceRacksaretransparentto thesystem,andeachserviceis treatedasa
separatemodule. ServiceClustersarecreatedandpassedthe <serviceCluster>

elementfor configuration.They areaddedto themapasis, with theclustername
asa key. A serviceClusteris alsoaddedto the serviceClusterList.For eachsite
specified,theMessageRoutercreatesanappropriatetypeof Communicatorobject.
Thenit tries to get thesitedescription.If theserver for the remotesite is up and
running,this shouldbesuccessful.Thesitewill beaddedto themappingwith its
sitenameasa key. Thesite’s collections,servicesandclusterswill alsobeadded
into thestaticxml lists. If theserver for theremotesiteis not running,thesitewill
notbeincludedin thesiteListor modulemap.To try againto accessthesite,either
Tomcatmustberestarted,or a run-timereconfigure-sitescommandsmustbesent
(seenext section).

The MessageRouteralsolooks insidethe site’s collect directory, andloads
up aCollectionobjectfor eachvalid collectionfound.

TheCollectionobjectreadsitsbuildConfig.xml andcollectionConfig.xml
files, determinesthemetadata,andloadsServiceRackclassesbasedon thenames
specifiedin buildConfig.xml. The <serviceRack> XML elementis passedto
theobjectto be usedin configuration.ThecollectionConfig.xml contentsare
alsopassedin to the ServiceRacks.Any format or display information that the
servicesneedmustbeextractedfrom thecollectionconfigurationfile. Collection
objectsareaddedto themodulemapwith theirnameasakey, andalsoacollection
elementis addedinto thecollectionListXML.

3.3 Messagepassing

Action in Greenstone3 is originatedby a requestcomingin from theoutside.In
thestandardweb-basedgreenstone,this comesfrom aservletinto thereceptionist.
This external type requestis a requestfor a pageof data,andcontainsa repre-
sentationof the CGI style arguments. A pageof XML is returned,which can
be in HTML format or other dependingon the outputparameterto the request.
Messagesinsidethe systemall follow the samebasicformat: messageelements
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containmultiple requestelements,or multiple responseelements.Messagingis all
synchronous.Thesamenumberof responsesasrequestswill bereturned.

Whena pagerequestcomesin to the Receptionist,it looks at the actionat-
tribute to determinewhich action to sendit to. The responseis returnedfrom
theaction.Thepagethat the receptionistreturnscontainstheoriginal request,the
responsefrom theactionandotherinfo asneeded(dependson thetypeof Recep-
tionist). Thedatamaybe transformedin someway — for theservletgreenstone
wetransformusingXSLT to generatehtml pageswhichgetreturnedto theservlet.

Actionssendinternalstylemessagesto theMessageRouter. Somecanbean-
sweredby it, othersarepassedonto collections,andmaybeonto services.Internal
requestsarefor simpleactions,suchassearch,retrievemetadata,retrievedocument
text Therearedifferentrequesttypes:describe,process,system...

Themessageformatsfor eachrequesttype,andtheresponseformatsfor each
modulearedescribedin thefollowing section.

3.4 an attempt at an API: messageformats

3.4.1 external ��� action

request:Thesearethespecial’external’-stylemessages.Requestsoriginatefrom
outsideGreenstone,for examplefrom a servlet,or java application.They arere-
questsfor a ’page’ of data—forexample,thehomepagefor a site;thequerypage
for a collection; the text of a document. They contain,in XML, a list of argu-
mentsspecifyingwhattypeof pageis required.If theexternalcontext is a servlet,
theargumentsrepresentthe’CGI’ argumentsin aGreenstoneURL. Thetwo main
argumentsarea (action)andsa (subaction).All otherargumentsareencodedas
parameters.

Herearesomeexamplesof requests8:

<request type=’page’ action=’p’ subaction=’about’
lang=’fr’ output=’html’>

<paramList>
<param name=’c’ value=’demo’/>

</paramList>
</request>

<request type=’page’ action=’q’ lang=’en’ output=’html’>
<paramList>

<param name=’s’ value=’TextQuery’/>
<param name=’c’ value=’demo’/>
<param name=’rt’ value=’r’/>
<!-- the rest are the service specific params -->
<param name=’ca’ value=’0’/> <!-- casefold -->
<param name=’st’ value=’1’/> <!-- stem -->
<param name=’m’ value=’10’/> <!-- maxdocs -->

8In a servletcontext, thesecorrespondto the URLs a=p&sa=about&c=demo&l=fr, and
a=q&l=en&s=TextQuery&c=demo&rt=r&ca=0&st=1&m=10&q=snail.
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Ar gument 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 requesttype d (display),r (request),s (status)
ro responseonly 0 or 1 - if setto one,therequestis carriedout

but noprocessingof theresultsis done
currentlyonly usedin processactions

o outputtype XML, html, WML
l language en,fr, zh ...
d documentid HASHxxx
r resourceid ???
pid processhandle anintegeridentifying a particularprocessrequest

Table7: Genericargumentsthatcanappearin aGreenstoneURL

<param name=’q’ value=’snail’/> <!-- query string -->
</paramList>

</request>

TheReceptionistroutesthemessageto theappropriateAction (determinedby
looking up its shortname��� Action object map). The actionsdeterminewhat
informationis neededfrom theserverandretrievesit, makingoneor moreinternal
requeststo theMessageRouter. This informationis gatheredtogetherinto a single
response,andreturnedto theReceptionist.TheReceptionistmayprocesstheresult
further, dependingonwhattypeof Receptionistis it.

3.5 ’describe’-typemessages

Themostbasicof theinternalstandardrequestsis “describe-yourself ”, which can
besentto any modulein thesystem.Themodulerespondswith asemi-predefined
pieceof XML, makingtheserequestsvery efficient. The responseis predefined
apartfrom any language-specifictext strings,whichareputtogetheraseachrequest
comesin, basedon thelanguageattributeof therequest.

<request lang=’en’ type=’describe’ to=’’/>

If theto field is empty, a requestis answeredby theMessageRouter. An example
responsefrom aMessageRoutermight look like this:

<response lang=’en’ type=’describe’>
<serviceList/>
<siteList>

<site name=’org.greenstone.gsdl1’
address=’http://localhost:8080/soap/servlet/rpcrouter’
type=’soap’ />

</siteList>
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<serviceClusterList>
<serviceCluster name="build" />

</serviceClusterList>
<collectionList>

<collection name=’org.greenstone.gsdl1/
org.greenstone.gsdl2/fao’ />

<collection name=’org.greenstone.gsdl1/demo’ />
<collection name=’org.greenstone.gsdl1/fao’ />
<collection name=’myfiles’ />

</collectionList>
</response>

ThisMessageRouterhasnoindividualsite-wideservices(anempty<serviceList>),
but hasa serviceclustercalled build (which provides collection importing and
building functionality). It communicateswith onesite,org.greenstone.gsdl1.
It is awareof four collections.Oneof these,myfiles, belongsto it; theotherthree
areavailablethroughtheexternalsite. Oneof thosecollectionsis actuallyfrom a
furtherexternalsite.

It is possibleto ask just for a specificpart of the informationprovided by a
describerequest,ratherthanthewholething. For example,thesetwo messagesget
thecollectionList andthesiteList respectively:

<request lang=’en’ type=’describe’ to=’’>
<paramList>

<param name=’subset’ value=’collectionList’/>
</paramList>

</request>

<request lang=’en’ type=’describe’ to=’’>
<paramList>

<param name=’subset’ value=’siteList’/>
</paramList>

</request>

Whenacollectionor serviceclusteris askedto describeitself, whatis returned
is a list of metadata,somedisplayelements,anda list of services.For example,
hereis suchamessage,alongwith a sampleresponse.

<request lang=’en’ type=’describe’ to=’mgppdemo’/>

<response from="mgppdemo" type="describe">
<collection name="mgppdemo">

<displayItem lang="en" name="name">greenstone mgpp demo
</displayItem>
<displayItem lang="en" name="description">This is a
demonstration collection for the Greenstone digital
library software. It contains a small subset (11 books)
of the Humanity Development Library. It is built with
mgpp.</displayItem>

<displayItem lang="en" name="icon">mgppdemo.gif</displayItem>
<serviceList>
<service name="DocumentStructureRetrieve" type="retrieve" />
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<service name="DocumentMetadataRetrieve" type="retrieve" />
<service name="DocumentContentRetrieve" type="retrieve" />
<service name="ClassifierBrowse" type="browse" />
<service name="ClassifierBrowseMetadataRetrieve"

type="retrieve" />
<service name="TextQuery" type="query" />
<service name="FieldQuery" type="query" />
<service name="AdvancedFieldQuery" type="query" />
<service name="PhindApplet" type="applet" />

</serviceList>
<metadataList>
<metadata name="creator">greenstone@cs.waikato.ac.nz</metadata>
<metadata name="numDocs">11</metadata>
<metadata name="buildType">mgpp</metadata>
<metadata name="httpPath">http://kanuka:8090/gsdl3/sites/

localsite/collect/mgppdemo</metadata>
</metadataList>

</collection>
</response>

Thesubsetparametercanalsobeusedin a describerequestto a collection,to
retrieve just themetadataList or serviceList.

This collectionprovidesmany typical services.Noticehow this responselists
the servicesavailable, while the collection configurationfile for this collection
(Figure4) describedserviceRacks.Oncetheservicerackshave beenconfigured,
they becometransparentin thesystem,andonly servicesarereferredto. Thereare
threedocumentretrieval services,for structuralinformation,metadata,andcon-
tent. The Classifierservicesretrieve classificationstructureandmetadata.These
five serviceswereall providedby theGS2MGPPRetrieve ServiceRack.Thethree
queryserviceswereprovidedby GS2MGPPSearchserviceRack,andprovide dif-
ferentkindsof queryinterface. The last service,PhindApplet,is provided by the
PhindPhraseBrowseserviceRackandis anappletservice.

A describe requestsentto aservicereturnsalist of parametersthattheservice
accepts,somedisplayinformation,(andin futuremaydescribethecontenttypefor
therequestandresponse).

Parameterscanby in thefollowing formats:

<param name=’xxx’ type=’integer|boolean|string|invisible’ default=’yyy’/>
<param name=’xxx’ type=’enum_single|enum_multi’ default=’aa’/>

<option name=’aa’/><option name=’bb’/>...
</param>
<param name=’xxx’ type=’multi’ occurs=’4’>
<param .../>
<param .../>

</param>

If no default is specified,theparameteris assumedto bemandatory. Hereare
someexamplesof parameters:

<param name=’case’ type=’boolean’ default=’0’/>
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<param name=’maxDocs’ type=’integer’ default=’50’/>

<param name=’index’ type=’enum’ default=’dtx’>
<option name=’dtx’/>
<option name=’stt’/>
<option name=’stx’/>

<param>

<!-- this one is for the text box and field list for the
simple field query-->
<param name=’simpleField’ type=’multi’ occurs=’4’>

<param name=’fqv’ type=’string’/>
<param name=’fqf’ type=’enum_single’>

<option name=’TI’/><option name=’AU’/><option name=’OR’/>
</param>

</param>

The type attribute is usedto determinehow to display the parameterson a web
pageor interface. For example,a stringparametermayresultin a text entrybox,
a booleanan on/off button, enumsingle/enummulti a drop-down menu,where
oneor many items,respectively, canbeselected.A multi-typeparameterindicates
thattwo or moreparametersareassociated,andshouldbedisplayedappropriately.
For example,in a field query, thetext box andfield list shouldbeassociated.The
occursattributespecifieshow many timestheparametershouldbedisplayedonthe
page.Parametersalsocomewith displayinformation:all thetext stringsneededto
presentthemto theuser. Theseincludethenameof theparameterandthedisplay
valuesfor any options.Theseareincludedin theabove parameterdescriptionsin
theform of <displayItem> elements.

A servicedescriptionalso containssomedisplay information—thisincludes
thenameof theservice,andthetext for thesubmitbutton.

Hereis asampledescriberequestto theFieldQueryserviceof collectionmgp-
pdemo,alongwith its response.Theparametersin this exampleincludetheir dis-
play information.Figure8 givesanexamplehtml searchform thatmaybegener-
atedfrom thisdescriberesponse.

<request lang="en" to="mgppdemo/FieldQuery" type="describe" />

<response from="mgppdemo/FieldQuery" type="describe">
<service name="FieldQuery" type="query">

<displayItem name="name">Form Query</displayItem>
<displayItem name="submit">Search</displayItem>
<paramList>
<param default="Doc" name="level" type="enum_single">

<displayItem name="name">Granularity to search at</displayItem>
<option name="Doc">
<displayItem name="name">Document</displayItem>

</option>
<option name="Sec">
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<displayItem name="name">Section</displayItem>
</option>
<option name="Para">
<displayItem name="name">Paragraph</displayItem>

</option>
</param>
<param default="1" name="case" type="boolean">

<displayItem name="name">Turn casefolding </displayItem>
<option name="0">
<displayItem name="name">off</displayItem>

</option>
<option name="1">
<displayItem name="name">on</displayItem>

</option>
</param>
<param default="1" name="stem" type="boolean">

<displayItem name="name">Turn stemming </displayItem>
<option name="0">
<displayItem name="name">off</displayItem>

</option>
<option name="1">
<displayItem name="name">on</displayItem>

</option>
</param>
<param default="10" name="maxDocs" type="integer">

<displayItem name="name">Maximum documents to return
</displayItem>

</param>
<param name="simpleField" occurs="4" type="multi">

<displayItem name="name"></displayItem>
<param name="fqv" type="string">
<displayItem name="name">Word or phrase </displayItem>

</param>
<param default="ZZ" name="fqf" type="enum_single">
<displayItem name="name">in field</displayItem>
<option name="ZZ">

<displayItem name="name">allfields</displayItem>
</option>
<option name="TX">

<displayItem name="name">text</displayItem>
</option>
<option name="TI">

<displayItem name="name">Title</displayItem>
</option>
<option name="SU">

<displayItem name="name">Subject</displayItem>
</option>
<option name="ORG">

<displayItem name="name">Organization</displayItem>
</option>
<option name="SO">

<displayItem name="name">Source</displayItem>
</option>

</param>
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Figure8: Thepreviousqueryservicedescriberesponseasdisplayedon thesearch
page.

</param>
</paramList>

</service>
</response>

A describerequestto an applettype servicereturnsthe applethtml element:
thiswill beembeddedinto awebpageto run theapplet.

<request type=’describe’ to=’mgppdemo/PhindApplet’/>

<response type=’describe’>
<service name=’PhindApplet’ type=’query’>

<applet ARCHIVE=’phind.jar, xercesImpl.jar, gsdl3.jar,
jaxp.jar, xml-apis.jar’

CODE=’org.greenstone.applet.phind.Phind.class’
CODEBASE=’lib/java’
HEIGHT=’400’ WIDTH=’500’>

<PARAM NAME=’library’ VALUE=’’/>
<PARAM NAME=’phindcgi’ VALUE=’?a=a&amp;sa=r&amp;sn=Phind’/>
<PARAM NAME=’collection’ VALUE=’mgppdemo’ />
<PARAM NAME=’classifier’ VALUE=’1’ />
<PARAM NAME=’orientation’ VALUE=’vertical’ />
<PARAM NAME=’depth’ VALUE=’2’ />
<PARAM NAME=’resultorder’ VALUE=’L,l,E,e,D,d’ />
<PARAM NAME=’backdrop’ VALUE=’interfaces/default/>
images/phindbg1.jpg’/>
<PARAM NAME=’fontsize’ VALUE=’10’ />
<PARAM NAME=’blocksize’ VALUE=’10’ />
The Phind java applet.

</applet>
<displayItem name="name">Browse phrase hierarchies</displayItem>
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</service>
</response>

Note that the library parameterhasbeenleft blank. This is becauselibrary
refersto thecurrentservletthat is runningandthenameis not necessarilyknown
in advance.Soeithertheappletactionor theReceptionistmustfill in thisparameter
beforedisplayingthehtml.

3.5.1 ’system’-typemessages

“System” requestsareusedto tell a MessageRouter, Collectionor ServiceCluster
to updateits cachedinformation and activate or deactivate other modules. For
example,theMessageRouterhasa setof Collectionmodulesthat it cantalk to. It
alsoholdssomeXML informationaboutthosecollections—thisis returnedwhena
requestfor acollectionlist comesin. If acollectionis deletedor modified,or anew
onecreated,this informationmayneedto change,andthelist of availablemodules
may alsochange.Currentlythey areinitiated by particularCGI parameters(see
Section1.6).

Thebasicformatof asystemrequestis asfollows:

<request type=’system’ to=’’>
<system .../>

</request>

Oneor moreactualrequestsarespecifiedin systemelements.The following
areexamples:

<system type=’configure’ subset=’’/>
<system type=’configure’ subset=’collectionList’/>
<system type=’activate’ moduleType=’collection’ moduleName=’demo’/>
<system type=’deactivate’ moduleType=’site’ moduleName=’site1’/>

Thefirst requestreconfiguresthewholesite—theMessageRoutergoesthrough
itswholeconfigureprocessagain.ThesecondrequestjustreconfiguresthecollectionList—
the MessageRouterwill deleteall its collectioninformation,andre-look through
the collect directoryandreloadall the collectionsagain. The third requestis to
activatecollectiondemo.Thiscouldbeanew collection,or areactivationof anold
one.If acollectionmodulealreadyexists,it will bedeleted,andanew oneloaded.
Thefinal requestdeactivatesthesitesite1—thisremovesthesitefrom thesiteList
andmodulemap,andalsoremovesany of thatsitescollections/servicesfrom the
staticlists.

A responsejust containsastatusmessage,for example:

<response from="">
<status>collectionList reconfigured successfully</status>

</response>

At somestage,anerroror statuscodeshouldbeincluded.
Systemrequestsaremainly answeredby the MessageRouter. However, Col-

lectionsandServiceClusterswill respondto asubsetof theserequests.
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3.6 ’f ormat’-type messages

Collection designersare able to specify how their collection looks to a certain
degree.They canspecifyformatstatementsfor displaythatwill applyto theresults
of a search,the display of a document,entriesin a classificationhierarchy, for
example.This info is generallyservicespecific.All servicesrespondto a format
request,wherethey returnany servicespecificformattinginformation. A typical
requestandresponselookslike this:

<request lang="en" to="mgppdemo/FieldQuery" type="format" />

<response from="mgppdemo/FieldQuery" type="format">
<format>

<gsf:template match="documentNode"><td><gsf:link>
<gsf:metadata name="Title" />(<gsf:metadata name="Source" />)
</gsf:link></td>

</gsf:template>
</format>

</response>

Theactualformatstatementsaredescribedin Section2.5. They aretemplates
written directly in XSLT, or in GSF, which standsfor GreenstoneFormat,andis a
simpleXML representationof themorecomplicatedXSLT templates.GSFstyle
format statementsneedto be converted to properXSLT. This is currently done
by theReceptionist(but may be moved to an ActionHelper): the format XML is
transformedto XSLT usingXSLT with theconfig format.xslstylesheet.

3.7 ’status’-typemessages

Theseareonly usedwith process-typeservices,whicharethosewherea requestis
sentto startsometype of process(seeSection3.7.5). The initial responsestates
whethertheprocesshadsuccessfullystarted,andwhetherits still continuing.If the
processis not finished,statusrequestscanbesentrepeatedlyto theserviceto poll
thestatus,usingthepid to identify theprocess.Statuscodesareusedto identify
thestateof aprocess.Thevaluesusedat themomentarelistedin Table89.

Thefollowing shows anexamplestatusrequest,alongwith two responses,the
first a ’OK but continuing’ response,and the seconda ’successfullycompleted’
response.The contentof the statuselementsin the two responsesis the output
from theprocesssincethelaststatusupdatewassentback.

<request lang="en" to="build/ImportCollection" type="status">
<paramList>

<param name="pid" value="2" />
</paramList>

</request>

<response from="build/ImportCollection">

9A morestandardsetof codesshouldprobablybeused,for example,theHTTP codes
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Table8: Statuscodescurrentlyusedin Greenstone3
codename code meaning

value
SUCCESS 1 therequestwasaccepted,andtheprocesswascompleted
ACCEPTED 2 therequestwasaccepted,andtheprocesshasbeenstarted,but

it is not completedyet
ERROR 3 therewasanerrorandtheprocesswasstopped
CONTINUING 10 theprocessis still continuing
COMPLETED 11 theprocesshasfinished
HALTED 12 theprocesshasstopped
INFO 20 just aninfo messagethatdoesn’t imply anything

<status code="2" pid="2">Collection construction: import collection.
command = import.pl -collectdir /research/kjdon/home/gsdl3/web/sites/

localsite/collect test1
starting

</status>
</response>

<response from="build/ImportCollection">
<status code="11" pid="2">RecPlug: getting directory

/research/kjdon/home/gsdl3/web/sites/localsite/collect/test1/import
WARNING - no plugin could process /.keepme

*********************************************
Import Complete
*********************************************
* 1 document was considered for processing
* 0 were processed and included in the collection
* 1 was rejected. See /research/kjdon/home/gsdl3/web/sites/

localsite/collect/test1/etc/fail.log for a list of rejected documents
Success

</status>
</response>

3.7.1 processmessages

Processrequestsand responsesprovide the major functionality of the system—
thesearetheonesthatdo theactualwork. Theformatdependson theservicethey
arefor, soI’ ll describetheseby service.

QuerytypeservicesTextQuery, FieldQuery, AdvancedFieldQuery(GS2MGSearch,
GS2MGPPSearch),TextQuery(LuceneSearch)The main type of requestsin the
systemare for services.Therearedifferent typesof services,currently: query,
browse, retrieve, process, applet, enrich. Queryservicesdo somekind of
searchandreturna list of documentidentifiers. Retrieve servicescanreturn the
contentof thosedocuments,metadataabout the documents,or other resources.
Browseis for browsinglistsor hierarchiesof documents.Processtypeservicesare
thosewheretherequestis for acommandto berun. A statuscodewill bereturned
immediately, andthenif thecommandhasnotfinished,anupdateof thestatuscan
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berequested.Applet servicesarethosethat run anapplet.Enrichservicestake a
documentandreturnthedocumentwith someextramarkupadded.

Otherpossibilitiesincludetransform,extract,accrete.Thesetypesof service
generallyenhancethefunctionalityof thefirst set. They maybeusedduringcol-
lectionformation:’accrete’documentsby addingthemto acollection,’transform’
thedocumentsinto a differentformat, ’extract’ informationor acronymsfrom the
documents,’enrich’ thosedocumentswith theinformationextractedor by adding
new information.They mayalsobeusedduringquerying:’transform’aquerybe-
fore usingit to querya collection,or ’transform’thedocumentsyou getbackinto
anappropriateform.

Thebasicstructureof aservice’process’requestis asfollows:

<request lang=’en’ type=’process’ to=’demo/TextQuery’>
<paramList/>
other elements...

</request>

The parametersarename-value pairs correspondingto parametersthat were
specifiedin theservicedescriptionsentin responseto adescriberequest.

<param name=’case’ value=’1’/>
<param name=’maxDocs’ value=’34’/>
<param name=’index’ value=’dtx’/>

Somerequestshave othercontent—fordocumentretrieval, thiswouldbea list
of documentidentifiersto retrieve. For metadataretrieval, thecontentis thelist of
documentsto retrieve metadatafor.

Responsesvary dependingon thetypeof request.Thefollowing sectionslook
at theprocesstyperequestsandresponsesfor eachtypeof service.

3.7.2 ’query’-type services

Responsesto queryrequestscontainalist of documentidentifiers,alongwith some
otherinformation,dependentonthequerytype.For atext query, this includesterm
frequency information,andsomemetadataaboutthe result. For instance,a text
queryon ’snail farming’, with theparameter’maxDocs=10’might returnthefirst
10 documents,andoneof thequerymetadataitemswould bethetotal numberof
documentsthatmatchedthequery.10

Thefollowing shows anexamplequeryrequestandits response.
Find at most 10 Sectionsin the mgppdemocollection, containingthe word

snail(stemmed),returningtheresultsin rankedorder:

<request lang=’en’ to="mgppdemo/TextQuery" type="process">
<paramList>

10no metadataaboutthequeryresultis returnedyet.
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<param name="maxDocs" value="10"/>
<param name="queryLevel" value="Section"/>
<param name="stem" value="1"/>
<param name="matchMode" value="some"/>
<param name="sortBy" value="1"/>
<param name="index" value="t0"/>
<param name="case" value="0"/>
<param name="query" value="snail"/>

</paramList>
</request>

<response from="mgppdemo/TextQuery" type="process">
<metadataList>

<metadata name="numDocsMatched" value="59" />
</metadataList>
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2"
docType=’hierarchy’ nodeType="leaf" />

<documentNode nodeID="HASH010f073f22033181e206d3b7.2.12"
docType=’hierarchy’ nodeType="leaf" />

<documentNode nodeID="HASH010f073f22033181e206d3b7.1"
docType=’hierarchy’ nodeType="interior" />

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.2.2"
docType=’hierarchy’ nodeType="leaf" />

...
</documentNodeList>
<termList>

<term field="" freq="454" name="snail" numDocsMatch="58" stem="3">
<equivTermList>

<term freq="" name="Snail" numDocsMatch="" />
<term freq="" name="snail" numDocsMatch="" />
<term freq="" name="Snails" numDocsMatch="" />
<term freq="" name="snails" numDocsMatch="" />

</equivTermList>
</term>

</termList>
</response>

The list of documentidentifiersincludessomeinformation aboutdocument
typeandnodetype.Currently, documenttypesincludesimple, paged andhierarchy.
simple is for singlesectiondocuments,i.e. oneswith no sub-structure.paged is
documentsthat have a single list of sections,while hierarchy type documents
have a hierarchyof nestedsections.For paged andhierarchy type documents,
thenodetypeidentifieswhethera sectionis the root of thedocument,an internal
section,or a leaf.

The term list identifies,for eachterm in the query, what its frequency in the
collectionis, how many documentscontainedthatterm,anda list of its equivalent
terms(if stemmingor casefoldingwasused).
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3.7.3 ’br owse’-typeservices

Browsetypeservicesareusedfor classificationbrowsing. Therequestconsistsof
a list of classifieridentifiers,andsomestructureparameterslisting whatstructure
to retrieve.

<request lang="en" to="mgppdemo/ClassifierBrowse" type="process">
<paramList>

<param name="structure" value="ancestors" />
<param name="structure" value="children" />

</paramList>
<classifierNodeList>

<classifierNode nodeID="CL1.2" />
</classifierNodeList>

</request>

<response from="mgppdemo/ClassifierBrowse" type="process">
<classifierNodeList>

<classifierNode nodeID="CL1">
<nodeStructure>

<classifierNode nodeID="CL1">
<classifierNode nodeID="CL1.2">

<classifierNode nodeID="CL1.2.1" />
<classifierNode nodeID="CL1.2.2" />
<classifierNode nodeID="CL1.2.3" />
<classifierNode nodeID="CL1.2.4" />
<classifierNode nodeID="CL1.2.5" />

</classifierNode>
</classifierNode>

</nodeStructure>
</classifierNode>

</classifierNodeList>
</response>

Possiblevaluesfor structureparametersare ancestors, parent, siblings,
children, descendents. The responsegives, for eachidentifier in the request,
a <nodeStructure> elementwith all the requestedstructureput togetherinto a
hierarchy. Thestructuremayincludeclassifieranddocumentnodes.

3.7.4 ’retrieve’-type services

Retrieval servicesarespecialin that requestsarenot explicitly initiatedby a user
from a form onawebpage,but arecalledfrom actionsin responseto otherthings.
Thismeansthattheirnamesarehard-codedinto theActions.DocumentContentRe-
trieve, DocumentStructureRetrieve andDocumentMetadataRetrieve are the stan-
dardnamesfor retrieval servicesfor content,structure,andmetadataof documents.
Requeststo eachof theseincludealist of documentidentifiers.Becausethesegen-
erally refer to partsof documents,the elementsarecalled<documentNode>. For
the content,that is all that is required.For the metadataretrieval service,the re-
questalsoneedsparametersspecifyingwhat metadatais required. For structure
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retrieval services,requestsneedparametersspecifyingwhatstructureor structural
info is required.

Someexamplerequestsandresponsesfollow.
GivemetheTitle metadatafor thesedocuments:

<request lang="en" to="mgppdemo/DocumentMetadataRetrieve" type="process">
<paramList>

<param name="metadata" value="Title" />
</paramList>
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2"/>
<documentNode nodeID="HASH010f073f22033181e206d3b7.2.12"/>
<documentNode nodeID="HASH010f073f22033181e206d3b7.1"/>
...

</documentNodeList>
</request>

<response from="mgppdemo/DocumentMetadataRetrieve" type="process">
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2">
<metadataList>

<metadata name="Title">Putting snails in your second pen</metadata>
</metadataList>

</documentNode>
<documentNode nodeID="HASH010f073f22033181e206d3b7.2.12">
<metadataList>

<metadata name="Title">Now you must decide</metadata>
</metadataList>

</documentNode>
<documentNode nodeID="HASH010f073f22033181e206d3b7.1">
<metadataList>

<metadata name="Title">Introduction</metadata>
</metadataList>

</documentNode>
</documentNodeList>

</response>

One or more parametersspecifyingmetadatamay be includedin a request.
Also, avalueof all will retrieve all themetadatafor eachdocument.

Any browse-typeservicemustalsoimplementa metadataretrieval serviceto
providemetadatafor thenodesin theclassificationhierarchy. Thenameof it is the
browseservicenameplusMetadataRetrieve. For example,theClassifierBrowse
servicedescribedin theprevioussectionshouldalsohaveaClassifierBrowseMeta-
dataRetrieve service.The requestandresponseformat is exactly the sameasfor
theDocumentMetadataRetrieve service,exceptthat<documentNode> elementsare
replacedby <classifierNode> elements(and the correspondinglist elementis
alsochanged).

Givemethetext (content)of thisdocument:

<request lang="en" to="mgppdemo/DocumentContentRetrieve" type="process">
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<paramList />
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2" />
</documentNodeList>

</request>

<response from="mgppdemo/DocumentContentRetrieve" type="process">
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2">
<nodeContent>&lt;Section&gt;
&lt;/B&gt;&lt;P ALIGN=&quot;JUSTIFY&quot;&gt;&lt;/P&gt;
&lt;P ALIGN=&quot;JUSTIFY&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.&lt;/P&gt;

</nodeContent>
</documentNode>

</documentNodeList>
</response>

Thecontentof a nodeis returnedin a <nodeContent> element.In this caseit
is escapedHTML.

Give metheancestorsandchildrenof thespecifiednode,alongwith thenum-
berof siblingsit has:

<request lang="en" to="mgppdemo/DocumentStructureRetrieve" type="process">
<paramList>

<param name="structure" value="ancestors" />
<param name="structure" value="children" />
<param name="info" value="numSiblings" />

</paramList>
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2" />
</documentNodeList>

</request>

<response from="mgppdemo/DocumentStructureRetrieve" type="process">
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2">
<nodeStructureInfo>

<info name="numSiblings" value="2" />
</nodeStructureInfo>
<nodeStructure>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd"
docType=’hierarchy’ nodeType="root">

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4"
docType=’hierarchy’ nodeType="interior">

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd.4.2"
docType=’hierarchy’ nodeType="leaf" />

</documentNode>
</documentNode>

</nodeStructure>
</documentNode>

</documentNodeList>
</response>
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Structureis returnedinsidea <nodeStructure> element,while structuralinfo
is returnedin a <nodeStructureInfo> element.Possiblevaluesfor structurepa-
rametersare as for browse services:ancestors, parent, siblings, children,
descendents. Possiblevaluesfor info parametersarenumSiblings, siblingPosition,
numChildren.

3.7.5 ’pr ocess’-typeservices

Requeststo process-typeservicesare not requestsfor data—they requestsome
actionto becarriedout,for example,createanew collection,or importacollection.
Theresponseis astatusor anerrormessage.Theimportandbuild commandsmay
take a long time to complete,soa responseis sentbackaftera successfulstartto
thecommand.Thestatusmaybepolledby therequesterto seehow theprocessis
going.

Processrequestsgenerallycontainjust a parameterlist. Like for any service,
theparametersusedby aprocess-typeservicecanbeobtainedby adescriberequest
to thatservice.

Herearetwo examplerequestsfor process-servicesthat arepart of the build
servicecluster(hencetheaddressesall begin with ’build/’), followedby anexam-
ple response:

<request lang=’en’ type=’process’ to=’build/NewCollection’>
<paramList>

<param name=’creator’ value=’me@home.com’/>
<param name=’collName’ value=’the demo collection’/>
<param name=’collShortName’ value=’demo’/>

</paramlist>
</request>

<request lang=’en’ type=’process’ to=’build/ImportCollection’>
<paramList>

<param name=’collection’ value=’demo’/>
</paramlist>

</request>

<response from="build/ImportCollection">
<status code="2" pid="2">Starting process...</status>

</response>

The code attribute in the responsespecifieswhetherthe commandhasbeen
successfullystated,whetherits still going,etc (seeTable8 for a list of currently
usedcodes).Thepid attributespecifiesaprocessid numberthatcanbeusedwhen
queryingthestatusof thisprocess.Thecontentof thestatuselementis (currently)
just the output from the processso far. Statusmessages,which aredescribedin
Section3.7, are usedto find out how the processis going, and whetherit has
finishedor not.
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3.7.6 ’applet’-type services

Applet-typeservicesarethosethatprocessthedatafor anapplet.A requestconsists
only of a list of parameters,andthe responsecontainsan<appletData> element
that containsthe XML datato be returnedto the applet. The format of this is
entirelyspecificto theapplet—thereis no setformatto theappletdata.

Hereis anexamplerequestandresponse,usedby thePhindapplet:

<request type=’query’ to=’mgppdemo/PhindApplet’>
<paramList>
<param name=’pc’ value=’1’/>
<param name=’pptext’ value=’health’/>
<param name=’pfe’ value=’0’/>
<param name=’ple’ value=’10’/>
<param name=’pfd’ value=’0’/>
<param name=’pld’ value=’10’/>
<param name=’pfl’ value=’0’/>
<param name=’pll’ value=’10’/>

</paramList>
</request>

<response type=’query’ from=’mgppdemo/PhindApplet’>
<appletData>
<phindData df=’9’ ef=’46’ id=’933’ lf=’15’ tf=’296’>

<expansionList end=’10’ length=’46’ start=’0’>
<expansion df=’4’ id=’8880’ num=’0’ tf=’59’>

<suffix> CARE</suffix>
</expansion>
...

</expansionList>
<documentList end=’10’ length=’9’ start=’0’>
<document freq=’78’ hash=’HASH4632a8a51d33c47a75c559’ num=’0’>

<title>The Courier - N??159 - Sept- Oct 1996 Dossier Investing
in People Country Reports: Mali ; Western Samoa

</title>
</document>
...

</documentList>
<thesaurusList end=’10’ length=’15’ start=’0’>
<thesaurus df=’7’ id=’12387’ tf=’15’ type=’RT’>

<phrase>PUBLIC HEALTH</phrase>
</thesaurus>...

</thesaurusList>
</phindData>

</appletData>
</response>

3.7.7 ’enrich’-type services

Enrich servicestypically take sometext of documents(inside <nodeContent>

tags)and returnsthe text marked up in someway. One exampleof this is the
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GatePOSTag service: this identifiesDates,Locations,PeopleandOrganizations
in the text, andannotatesthe text with the labels. In the following example,the
requestis for LocationandDatesto beidentified.*** TODO ****

<request lang="en" to="GatePOSTag" type="process">
<paramList>

<param name="annotationType" value="Date,Location" />
</paramList>
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd">
<nodeContent>

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
Rome 1986
P-69
ISBN 92-5-102397-2
FAO 1986

</nodeContent>
</documentNode>

</documentNodeList>
</request>

<response from="GatePOSTag" type="process">
<documentNodeList>

<documentNode nodeID="HASHac0a04dd14571c60d7fbfd">
<nodeContent>

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
<annotation type="Location">Rome</annotation>

<annotation type="Date">1986</annotation>
P-69
ISBN 92-5-102397-2
FAO <annotation type="Date">1986</annotation>

</nodeContent>
</documentNode>

</documentNodeList>
</response>

3.8 Pagegeneration

**** REDO********
* talk generalfirst: get data,get format info, transformgsf-¿xsl. transfrom

xml-¿html
* statesaving. theXSLT filesassumethatargumentsaresavedsomehow. This

needsto be implementedoutsideGreenstoneproper- we do this in the servlet,
usingsomethingor other.

URL-stylerequestsarereceivedby theReceptionist.Basedon thearguments,
a pageof datamustbe returnedto theservlet. As describedin Section3.4.1,the
requestsareXML representationsof GreenstoneURLs. Oneof theargumentsis
action(a). This tells theReceptionistwhich Action moduleto passtherequestto.
Action modulesdecodetherestof theCGI-argumentsto determinewhatrequests
needto be madeto the system. Systemrequestsare received by the Message-
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Router, which answersthemoneby one,eitheritself or by passingthemon to the
appropriatemodule.

Oncethe dataneededfrom the systemhasbeenaccumulated,it is put into a
’page’ of XML. Thepageis transformedto its outputform, currentlyHTML, via
XSLT transformations,andreturnedto theuser.

Thebasicpageformatis:

<page>
<pageRequest/>
<pageResponse/>

</page>

* show configurationanddescribewhatsits usedfor
Therearetwo main elementsin the page:pageRequest,pageResponse.The

pageRequestis the original requestthat cameinto the Receptionist—thisis in-
cludedsothatany parameterscanbepresetto their previousvalues,for example,
thequeryoptionson thequeryform. ThepageResponsecontainsall thedatathat
hasbeengatheredfrom the systemby the action. The other two elementscon-
tain extra informationneededby XSLT. Config containsrun-timevariablessuch
asthe locationof thegsdlhomedirectory, thecurrentsitename,thenameof the
executablethat is running(e.g. library)—theseareneededto allow the XSLT to
generatecorrectHTML URLs. Displaycontainssomeof thetext stringsneededin
theinterface—theseareseparatefrom theXSLT to allow for internationalization.

The following subsectionsoutline, for eachaction,what datais neededand
whatrequestsaregeneratedto sendto thesystem.

Oncethe XML pagehasbeenput together, the pageto return to the useris
createdby transformingtheXML usingXSLT. Theoutputis HTML at this stage,
but it will be possibleto generatealternative outputs,suchas XML, WML etc.
A set of 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
andcollectionsare located),we have an interfacesdirectorywherethe different
interfaces’ live’ (ie their transformsand imagesare locatedthere). The default
XSLT filesarelocatedin interfaces/default/transforms. Collections,sitesandother
interfacescanoverridethesefilesby having theirown copy of theappropriatefiles.
New interfaceshave their own directory inside interfaces/. Sitesandcollections
can have a transformdirectory containingXSLT files. The order in which the
XSLT files arelooked for is collection,site,currentinterface,default interface.11

***T ODO*** describeabit more??currentlyonly cangetthis locally

3.8.1 Receptionists

The receptionistis the controlling modulefor the pagegenerationpart of green-
stone.It hasthejob of loadingup all theactions,andit knows aboutthemessage

11this currentlybreaksdown for remotesites- needto rethinkit a bit.
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routerit andtheactionsaresupposedto talk to. It routesmessagesreceivedto the
appropriateaction(page-typemessages)or directly to themessagerouter(all other
types).Receptionistsalsodootherthings,for example,addingto thepagereceived
backfrom theactionany informationthatis commonto all pages.

Thereare different ways of providing an interface to greenstone,from web
basedCGI style (usingservlets)to Java GUI applications.Thesedifferent inter-
facesrequireslightly differentresponsesfrom areceptionist,soweprovideseveral
standardtypesof receptionist.

Receptionist:This is themostbasicreceptionist.Thepageit returnsconsists
of the original request,and the responsefrom the action it was sentto. Meth-
odspreProcessRequest,andpostProcessPagearecalledon the requestandpage,
respectively, but in thisbasicreceptionist,they don’t doanything.

TransformingReceptionist:ThisextendsReceptionist,andoverwritespostPro-
cessPageto transformthepageusingXSLT. An XSLT is listed for eachactionin
the receptionistsconfigurationfile, andthis is usedto transformthe page. First,
somedisplay information, and configurationinformation is addedto the page.
Thenit is transformedusingthespecifiedXSLT for theaction,andreturned.

WebReceptionist:TheWebReceptionistextendsTransformingReceptionist.It
doesn’t do muchelseexceptsomeargumentconversion.To keeptheURLs short,
parametersfrom theservicesaregivenshortnames,andtheseareusedin theweb
pages.

DefaultReceptionist:This extendsWebReceptionist,andis thedefault onefor
greenstone3 servlets.Due to the pagedesign,someextra informationis needed
for eachpage:somemetadataaboutthecurrentcollection.Thereceptionistsends
a describerequestto the collectionto get this, andappendsit to the pagebefore
transformationusingXSLT.

NZDLReceptionist:(do we want to talk aboutthis?) This is anexampleof a
customreceptionist.For a look-alike nzdl.org system,even moreinformation is
neededfor eachpage,namelythe list of classifiersavailable from the Classifier-
Browseservice.

By default, theLibraryServletusesDefaultReceptionist.However, thereis an
init-paramcalledreceptionistwhich canbesetto make theservletusea different
one.

3.8.2 CGI arguments

The argumentsusedby thepagecomefrom several sources.Receptionistusesa
couple,actionsusesomeandservices.the receptionistandactionsaretreatedas
a wholesomustnot have conflictingarguments.GSParamsclassspecifiesall the
generalbasicarguments,andwhetherthey shouldbesavedor not. servlethasan
init parameterparamsclass,thatspecifieswhich paramsclassto use- if subclass
it. actionsor receptionistmayspecifysomenew ones

servicesmay be createdby differentpeople,may be on a differentsite. cant
guaranteeno conflict with actionparams,or even with otherservices.so service
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paramsarenamespacedwhenthey areput on thepage. interface(receptandac-
tion) paramswill have no namespace)thedefault namespaceis s1(service1)- any
parametersthatarefor theservicewill beprefixedby this. e.g.thecaseparameter
for a searchwill beput in thepageass1.case.Theactionsmustnow look for all
thes1parametersto sendto theservice.

if thereare two or more servicescombinedon a pagewith a single submit
button, they will uses1, s2, s3 etc asneeded.the s parameter(service)will end
up with a list e.g.s=TextQuery,MusicQuery, andtheorderof thesedeterminesthe
mappingorderof thenamespaces,ie s1will beTextQuery, s2MusicQuery.

alsotalk aboutsaving arguments- save onesthatGSParamssaysto save, and
any serviceonesshouldalwayssave.

3.8.3 Pageaction

* kind of info pages.otheractionsareassociatedwith specificservices.* usesde-
scriberequeststo modulesDependingon thesubactionargument,differentpages
canbegenerated.For the’home’page,a’describe’requestis sentto theMessageRouter—
this returnsa list of all the collections,services,serviceClustersandsitesknown
about.For eachcollection,its metadatais retrievedvia a ’describe’request.This
metadatais addedinto thepreviousresult,which is thenaddedinto thepage.The
pageis transformedusinghome.xsl. For the ’about’ page,a describe requestis
sentto themodulethat theaboutpageis about: this maybea collectionor a ser-
vice cluster. This returnsa list of metadataanda list of services,andtheresultis
transformedusingabout.xsl.

3.8.4 Query action

ThebasicURL is a=q&s=TextQuery&c=demo&rt=d/r. Therearethreequeryser-
viceswhichhave beenimplemented:TextQuery, FieldQuery, andAdvancedField-
Query. Theseareall handledin the sameway by queryaction. For eachpage,
theservicedescriptionis requestedfrom theserviceof thecurrentcollection(via
a describerequest).This is currentlydoneevery time thequerypageis displayed,
but shouldbe cached.The descriptionincludesa list of the parametersavailable
for thequery, suchascase/stem,maxnumdocsto return,etc. If the requesttype
(rt) parameteris set to d for display, the actiononly needsto display the form,
andthis is theonly requestto theservice.Otherwise,thesubmitbuttonhasbeen
pressed,anda queryrequestto theTextQueryserviceis sent.This hasall thepa-
rametersfrom theURL put into theparameterlist. A list of documentidentifiers
is returned.A followup queryis sentto the MetadataRetrieve serviceof thecol-
lection: thecontentincludesthelist of documents,with a requestfor someof their
metadata.Which metadatato retrieve is determinedby looking throughtheXSLT
thatwill beusedto transformthepage(Formatterobject??).Theservicedescrip-
tion andqueryresultarecombinedinto apageof XML, whichis transformedusing
basicquery.xsl to producethehtml page.
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3.8.5 Applet action

Therearetwo typesof requestto theappletaction:a=a & rt=d anda=a & rt=r.
The value rt=d means“display the applet.” A describe requestis sentto the
service,which returnsthe <applet> HTML element. The transformationfile
applet.xsl embedsthis into thepage,andtheservletreturnstheHTML.

The valuert=r signalsa requestfrom the applet. The result is returneddi-
rectly to the appletcode,in XML. The other parametersaresentto the service
untransformed,andthe resultis passeddirectly backto theapplet. Applet action
canthereforework with any appletwhoseserviceunderstandsthemessages.

Herearetwo examplesof requestsgeneratedby theApplet action,alongwith
their correspondingresponses.

Thefirst requestcorrespondsto theURL argumentsa=a & rt=d & sn=Phind

& c=mgppdemo, which translateto “display the Phind applet for the mgppdemo
collection”.

Thesecondrequestcorrespondsto theargumentsa=a & rt=r & sn=Phind &

c=mgppdemo & pc=1 & pptext=health & pfe=0 & ple=10 & pfd=0 & pld=10

& pfl=0 & pll=10—this indicatesa requestto theserviceitself. Theextra argu-
ments(not a, sa, sn, c) are simply copied into the requestas parameters.The
responseis in a form suitablefor theapplet,placedinside<appletData> in astan-
dardGreenstonemessage.AppletActionreturnsthecontentsof appletDatato the
browser, i.e. to theappletitself.

Note that theappletHTML mayneedto know thenameof thelibrary pro-
gram.However, thatnameis chosenby thepersonwho installedthesoftwareand
will notnecessarilybe“library”. To getaroundthis, theappletcanputaparameter
called“library” into theappletdatawith anull value:

<PARAM NAME=’library’ VALUE=’’/>

WhentheAppletactionencountersthisparameterit insertsthenameof thecurrent
library servletasits value.

3.8.6 Documentaction

DocumentActionsendsa queryto theDocumentRetrieve serviceof thecollection
requestingthetext of thespecifieddocument.At this stageno additionalinforma-
tion is obtained,but in futurestuff likeTitle andtableof contentswouldbeneeded
to make thedisplaynicer.

3.8.7 Systemaction

SystemActionallows for manualreconfigurationof variouscomponentsat run-
time. Thereis no interactive web-pagedisplayingthe options,it merely turnsa
setof CGI argumentsinto an XML systemrequest.The responsefrom a system
requestis amessagewhich is displayedto theuser.

51



Table9: ConfigureCGI arguments
arg description
a=s systemaction
sa=c� a� d typeof systemrequest:c (configure),a (add/activate),

d (delete/deactivate)
c=demo therequestwill go to this collection/servicecluster

insteadof themessagerouter
ss=collectionList subsetfor configure:only reconfigurethis part.

For theMessageRouter, canbeserviceClusterList,serviceList,
collectionList,siteList.
For a collection/cluster, canbemetadataListor serviceList.

sn=demo
st=collection

3.8.8 Someclassinfo - whereshould this go??
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Table10: Theutility classesin org.greenstone.gsdl3.util
Utility class Description
ConfigVars holdstheservletstartupvariables,includinglibrary name,sitename,inter-

facename,default language
Dictionary wrapperarounda ResourceBundle,providing stringswith parameter
GSCGI classto map betweenshortnameCGI argumentsand long namerequest

parameters
GSFile classto createall Greenstonefile pathse.g. usedto locateconfiguration

files,XSLT filesandcollectiondata.
GSHTML providesconveniencemethodsfor dealingwith HTML, e.g.makingstrings

HTML safe
GSPath usedto create,examineandmodify messageaddresspaths
GSStatus somestaticcodesfor statusmessages
GSXML lotsof methodsfor extractinginformationoutof GreenstoneXML, andcre-

atingsomecommontypesof elements.Also hasstaticStringsfor element
andattributenamesusedby Greenstone.

GSXSLT somemanipulationfunctionsfor GreenstoneXSLT
Misc miscellaneousfunctions
OID classto handleGreenstone(2) OIDs
XMLConverter providesmethodsto createnew Documents,parseStringsor Filesinto Doc-

uments,andconvert Nodesto Strings
XMLTransformer methodsto transformXML usingXSLT
XSLTUtil containsstaticmethodsto becalledfrom within XSLT

4 Collection building architecture

**** GEORGE**** how building actuallyworks
thebuilding structure/architecture
modulesAPI
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5 DevelopingGreenstone3: Adding newfeatures

5.1 Creatingnew services

*inherit from ServiceRack- abstractbaseclass. this handlesthe main process
method,determinestheservicenameandrequesttype. if requesttypeis describe,
andto is empty, it returnsa list of services(short serviceinfo) which is initialised
in the configuremethod. a describerequestto a particularserviceresultsin get-
ServiceDescriptionbeingcalled,which mustbe suppliedby the subclass.other
requesttypes(process)get sentto processXXXmethods,whereXXX is the ser-
vicename.

* whatmethodsareexpected
*servicetyperesponsesexpected
*a browsetypeservicemustalsoimplementservicenameMetadataRetrieve ser-

vice.
* shouldametadataretrieval serviceadvertisewhatmetadatais available??
standardservicetypevs new servicetype- standradneedssomexml response

syntax.

5.2 creating newactions/pages

5.3 new interfaces

e.g.java interface.whereyoucaninterfaceto. MR vsReceptionist.diff reception-
ists. egs, handheld- usingservlet,transformingrecpt,but new setof XSLT java
programotherprogram- talk to recptbut just getbackXML datafor pages.java
gui - just talk to MR, do all processingitself.

5.4 Adding newclassifiers

*** GEORGE***

5.5 Adding newplugins

*** GEORGE***

5.6 Newtypesof collections

Therearetwo typesof standardGreenstonecollections:collectionsbuilt with the
Greenstone3 building system,andcollectionsthatareimportedfrom Greenstone
2. Therearemany optionsto collectionbuilding but it is conceivable that these
optionsdon’t meettheneedsof all collectionbuilders.Greenstone3 hasanability
to useany type of collectionyou cancomeup with, assumingsomejava codeis
provided.
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Therearefour levelsof customisationthatmaybeneededwith new collections:
service,collection, interfaceXSLT, andaction levels. We will usethe example
collectionsthatcomewith Greenstoneto describethesedifferentlevels.

Firstly, new serviceclassesneedto be written to provide the functionality to
search/browse/whatever thecollection. If theserviceshave similar interfacesand
functionalityto thestandardservices,this maybeall that is needed.For example,
the Greenstone2 MGPPcollectionswerethe first to be served in Greenstone3.
Whenwe cameto do Greenstone2 MG collections,all we hadto do waswrite
somenew serviceclassesthatinteractedwith MG insteadof MGPP. Becausethese
collectionsusedthesametypeof services,this wasall we hadto do. The format
of theconfigurationfiles wassimilar, they just specifiedMG serviceRackclasses
ratherthanMGPPones.

Thenzmapscollectionusedthesamelevel of customisation,just implementing
new servicesandfitting all theextradisplayelementsinto thestandardquery/display
framework usingjavascript.

Thegberg collection,however, wasdonequitedifferently to thestandardcol-
lections. New serviceswereprovided to searchthe database(built with Lucene)
andto provide the documentsandpartsof documents(usingXSLT to transform
theraw XML files). ThecollectionConfigfile hadsomeextra informationin it: a
list of the documentsin the collectionalongwith their Titles. Becausethe stan-
dard collection classhasno notion of documentlists, a new classwas created
(org.greenstone.gsdl3.collection.XMLCollection). This classis basicallythesame
as a standardcollection classexcept that it looks for and storesin memorythe
documentListfrom thecollectionConfigfile.

To tell Greenstoneto loadupadifferenttypeof collectionclass,weuseanother
configurationfile: etc/collectionInit.xml.This specifiesthenameof thecollection
classto use.Currently, this is all that is specifiedin thatfile, but you maywantto
addparametersfor theclassetc.

<collectionInit class="XMLCollection"/>

The displayfor the collection is alsoquite different. The homepagefor the
collectiondisplaysthe list of documents.To achieve this, the describeresponse
from the collectionhad to includethe list, anda new XSLT waswritten for the
collection that displayedthis. Collection XSLT shouldbe put in the transform
directoryof thecollection12.

Documentdisplayis significantlydifferentto standardgreenstone.Thereare
two modesof display: tableof contentsmode,andcontentmode. Clicking on a
documentlink from thecollectionhomepagetakestheuserto thetableof contents
for the collection. Clicking on oneof the sectionsin the tableof contentstakes
themto adisplayof thatsection.To facilitatethis,notonly dowe neednew XSLT
files , we alsoneededa new action. XMLDocumentActionwascreated,thatused
two subactions,toc andtext, for thedifferentmodesof display.

12Thesearecurrentlyonly usedwhenrunninggreenstonein a non-distributedfashion,but it will
beaddedin properlyatsomestage
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TheReceptionistwastoldaboutthisnew actionby theadditionof thefollowing
to theinterfaceConfig.xmlfile:

<action name=’xd’ class=’XMLDocumentAction’>
<subaction name=’toc’ xslt=’document-toc.xsl’/>
<subaction name=’text’ xslt=’document-content.xsl’/>

</action>

XSLT files are linked to subactionsratherthan the action as a whole. The
collectionsuppliesthetwo XSLT fileswrittenappropriatelyfor thedatait contains.

All links that link to the documentshave to be changedto usethe xd action
ratherthanthestandardd action.Theseincludethelinks from thehomepage,and
thelinks from queryresults.

Queryingof thecollectionis almostthesameasusual.Thequeryservicepro-
videsa list of parameters,doesthequeryandthensendsbacka list of document
identifiers.Thestandardqueryactionwasfine for this collection.Thechangeoc-
cursin theway thattheresultsaredisplayed—thisis accomplishedusinga format
statementsuppliedin thecollectionConfigfile insidethesearchnode.

<search>
<format>
<gsf:template match="documentNode">

<xsl:param name="collName"/>
<xsl:param name="serviceName"/>
<td>

<b><a href="{$library_name}?a=xd&amp;sa=text&amp;c={$collName}&
amp;d={@nodeID}&amp;p.a=q&amp;p.s={$serviceName}">
<xsl:choose>
<xsl:when test="metadataList/metadata[@name=’Title’]">

<gsf:metadata name="Title"/>
</xsl:when>
<xsl:otherwise>(section)</xsl:otherwise>

</xsl:choose>
</a>

</b> from <b><a href="{$library_name}?a=xd&amp;sa=toc&amp;
c={$collName}&amp;d={@nodeID}.rt&amp;p.a=q&amp;p.s={$serviceName}">

<gsf:metadata name="Title" select="root"/></a></b>
</td>

</gsf:template>
</format>

</search>

Insteadof displayingan icon andtheTitle, it displaystheTitle of thesection
andthetitle of thedocument.Bothof thesearelinkedto thedocument:thesection
title to the contentof that section,the documenttitle to the tableof contentsfor
thedocument.Becausetheserequirenon-standardargumentsto the library, these
partsof the templatearewritten in XSLT not greenstoneformat language.As is
shown hereit is perfectlyfeasibleto write a formatstatementthat includesXSLT
mixedin with greenstoneformatelements.
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The documentdisplayusesCSSto format the output—thesearekept in the
collectionandspecifiedin thecollectionsXSLT files. Thedocumentsalsospecify
DTD files. Due to the way we readin the XML files, Tomcatsometimeshas
troublelocatingtheDTDs. Oneoptionis to mayall thelinks absolutelinks to files
in thecollectionfolder, theotheroptionis to put themin Greenstone’s DTD folder
gsdl3/resources/dtd.

5.7 The NZDL mirr or site

The library seenat http://www.greenstone.org/greenstone3/nzdl is like a
mirror to http://www.nzdl.org—it aimsto presentthe samecollections,in the
samewaybut usingGreenstone3 insteadof Greenstone2. It usesanew siteanda
new interface.Theweb.xml file hadanew servletentryin it to specifythecombi-
nationof nzdl siteandinterface.

The site wascreatedby makinga directorycallednzdl in the sitesfolder. A
siteConfigfile wascreated.Becauseits runningon Linux, we wereableto link to
all thecollectionsin theold greenstoneinstallation.Theconvert coll from gs2.pl
scriptwasrunoverall thecollectionsto producethenew XML configurationfiles.

A new interface,alsocallednzdl, wascreatedin the interfacesdirectory. In
many cases,creatinganew interfacejust requiresthenew imagesandXSLT to be
addedto thenew directory(seeSections1.4and2.6).Thissetupalsorequiredabit
morecustomisation.

ThestandardGreenstonenavigation bar lists all theservicesavailablefor the
collection. In Greenstone2, the navigation bar provided the searchoption, and
thedifferentclassifiers.This is not servicespecific,but hardcodedto the search
andclassifiers.TheXSLT thatproducedthenavigationbarneededto bealteredto
producethis. But also,a new Receptionistwasneeded.Thestandardreceptionist
(DefaultReceptionist)gathersa little bit of extra info for eachpageof XML be-
fore transformingit: this is the list of servicesfor thecollectionandtheir display
information,allowing the servicesto be listed along the navigation bar. This is
informationthat is neededby every page(except for the library homepage)and
thereforeis obtainedby thereceptionistinsteadof by eachaction.Thenzdl inter-
faceneededa bit moreinformationthanthis: for theClassifierBrowseservice,if
therewasone,thelist of classifiersandtheirdisplayelementsmustbeobtained.So
anew Receptionistwaswrittenthatinheritedfrom DefaultReceptionist,andadded
thisnew info into thepage.

Oneof the servletinitialisation parametersis the receptionistclass: this was
addedto theservletdefinitionin theweb.xml file sothattheLibraryServletwould
loadup theright receptionistclass.
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6 Distrib uted Greenstone

Greenstoneis designedto run in adistributedfashion.Onegreenstoneinstallation
cantalk to severalsitesondifferentcomputers.Thisrequiressomesortof commu-
nicationprotocol. Any protocolcanbeused,however we have only implemented
asimpleSOAP protocol.
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Figure9: A distributeddigital library configurationrunningover severalservers

WehaveusedApacheSOAP for Java. This is runasaservletin Tomcat.If you
have obtainedGreenstonethroughCVS, you will needto install soapseparately,
describein AppendixC.1. Debuggingsoapis describedin AppendixC.2.

6.1 Serving a site usingsoap

whatdo we have to do??resourcefile format,deploy theserviceetc.
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A UsingGreenstone3 fr om CVS

*** needto make surebuilding stuff is in here***
Greenstone3 is alsoavailablevia CVS.Youcandownloadthelatestversionof

thecode.This is notguaranteedto bestable,in fact it is likely to beunstable.The
advantageof usingCVS is thatyoucanupdatethecodeandgetthelatestfixes.

Notethatyouwill needtheJava 2 SDK, version1.4.0or higher.
To checkout thegreenstonecode,use:

cvs -d :pserver:cvs\_anon@cvs.scms.waikato.ac.nz:2402/usr/local/
global-cvs/gsdl-src co gsdl3

If you needit, thepassword for anonymousCVS accessis anonymous. Note
thatsomeolderversionsof CVS have troubleaccessingthis repositorydueto the
portnumberbeingpresent.Weareusingversion1.11.1p1.

The softwareneedsto be compiledandinstalled. The installationprocedure
hasbeensemi-automated.Thefollowing sectionsdescribeinstallationunderLinux
andwindows.

A.1 Linux install

An install.shscriptis providedto compileandinstallGreenstone3.Whatyouneed
to do is:

cd gsdl3

source gs3-setup.sh

./gs3-prepare.sh

./gs3-configure.sh

./gs3-compile.sh

./gs3-finalise.sh

Note:source gs3-setup.sh setstheenvironmentvariablesCLASSPATH, PATH,

JAVA HOME andneedsto bedonein ashellbeforedoingcollectionbuilding etc.
To startupor shutdown the library (includesthe Tomcatserver andMYSQL

server), thecommandsare:

./gs3-launch.sh ./gs3-launch.sh -shutdown

A.2 Windows install

Make surethat thefollowing environmentvariablesareset: JAVA HOME (where
theJAva2SDKis installed);PATH (shouldincludetheCVSprogram,and%JAVA HOME%	 bin).
Thefollowing commandsshouldberun in aDOSprompt.

Rungs3-setup.bat
Rungs3-prepare.bat
UsingWordpad,edit thegsdl3	 comms	 jakarta	 tomcat 	 conf 	 server.xml file. Add
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<!-- GSDL3 Service -->

<Context path=’/gsdl3’ docBase=’@gsdl3home@ 
 web’ debug=’1’

reloadable=’true’/>

above theline: <!-- Tomcat Root Context -->

Still usingWordpad,editthegsdl3	 comms	 jakarta	 tomcat 	 conf 	 web.xml file.
setthevalueof the’ listings’ parameterto false.

Runmake.bat
Runmake.batinstall.
Rungs3-finalise.bat

To run Greenstone,run gs3-launch.bat.This will start the Tomcatserver in
a new DOS window (stopit by closingthe window), andopena broserwindow
showing theGreenstone3 homepage.
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B Tomcat

Tomcatis a servletcontainer. It is usedto serve a Greenstonesiteusingaservlet.
Thefile $GSDL3HOME/comms/jakarta/tomcat/conf/server.xml is theTom-

cat configurationfile. The installationprocessaddsa context for Greenstone3
servlets($GSDL3HOME/web)—this tells Tomcatwhereto find theweb.xml file, and
whatURL (/gsdl3) to give it. Anything insidethecontext directoryis accessible
via Tomcat13. For example,the index.html file that livesin $GSDL3HOME/web can
be accessedthroughthe URL localhost:8080/gsdl3/index.html. The demo
collection’s imagescanbeaccessedthrough
localhost:8080/gsdl3/sites/localsite/collect/demo/images/.

Tomcatrunsby defaultonport8080—thiscanbechangedin server.xml, in the
<!-- Define a non-SSL Coyote HTTP/1.1 Connector on port 8080 --><Connector>

element. The siteConfigfiles also needchangingif Tomcat’s port is changed:
<httpAddress> for thesite,and<address> for a remotesitebothusethis.

Note: Tomcatmustbeshutdown andrestartedany time you make changesin
thefollowing for thosechangesto take effect:

� $GSDL3HOME/web/WEB-INF/web.xml� $GSDL3HOME/comms/jakarta/tomcat-tomcat-4.0.1/conf/server.xml� any classesor jar filesusedby theservlets

Note: stdinandstdoutfor theservletsbothgo to
$GSDL3HOME/comms/jakarta/tomcat/logs/catalina.out

On startup,theservletloadsin its collectionsandservices.If thesite or col-
lectionconfigurationfiles arechanged,thesechangeswill not take effect until the
site/collectionis reloaded.This canbedonethroughthereconfigurationmessages
(seeSection1.6),or by restartingTomcat.

Wehave setup Tomcatto follow symlinks.To disablethis feature,remove the
<Resources> elementfromthegsdl3context in $GSDL3HOME/comms/jakarta/tomcat/conf/server.xml:

<Context path="/gsdl3" docBase="$GSDL3HOME/web" debug="1"

reloadable="true">

<Resources allowLinking=’true’/>

</Context>

Wehavesetuptomcattodisallow directorylistingsfor everythingin thedocBase
directory. To turn this back on, you needto edit Tomcat’s default web.xml file
($GSDL3HOME/comms/jakarta/tomcat/conf/web.xml):

In thedefault servletdefinition,changethe’ listings’ parameterto true.
13canwe use.htaccessfiles to restrictaccess??
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Tomcatusesa Managerto handleHTTP sessioninformation. This may be
storedbetweenrestartsif possible.To usea persistentsessionhandlingmanager,
uncommentthe<Manager> elementin $GSDL3HOME/comms/jakarta/tomcat/conf/server.xml.
For thedefaultmanager, sessioninformationisstoredin theworkdirectory:$GSDL3HOME/comms/jakarta/tomcat/work/Standalone/localhost/gsdl3/SESSIONS.ser.
Deletethisfile to clearthecachedsessioninfo.

B.1 Proxying tomcat with apache

Insteadof incorporatingservletsupportinto your existing webserver, aneasyal-
ternativeis to proxytomcat.Thehttp://www.greenstone.org/greenstone3 site
usesapacheto proxy Tomcat.ProxyPassandProxyPassReversedirectivesneedto
beaddedto theVirtualhostdescriptionfor thewww.greenstone.org server.

<VirtualHost xx.xx.xx.xx>

ServerName www.greenstone.org

...

ProxyPass /greenstone3 http://puka.cs.waikato.ac.nz:8080/gsdl3

ProxyPassReverse /greenstone3 http://puka.cs.waikato.ac.nz:8080/gsdl3

</VirtualHost>

In ourexample,thegreenstone3servletcanbeaccessedathttp://www.greenstone.org/greenstone3/library,
insteadof at http://puka.cs.waikato.ac.nz:8080/gsdl3/library, which is
notpublicallyaccessible.

B.2 Running tomcat behind a proxy

Almost everythingworks fine whentomcatis runningbehinda proxy. The only
time this causestroubleis if theservletitself needsto make externalhttp connec-
tions. Wedo this in theinfominedemocollectionfor example.Oneof theservice
classessendshttp requeststo the infominedatabaseat riverside.Sincethis is go-
ing throughtheproxy, a usernameandpassword is needed.It is not sufficient to
prompttheuserfor a password becausethey areunlikely to have a password for
theparticularproxy that tomcatis using. What we have doneat presentis to put
a proxy elementin thesiteConfig.xmlfile. Hereyou have to entera suitableuser-
nameandpassword for theproxy server. Unfortunatelytheseareenteredin plain
text. And thefile is viewablevia theservlet.Soweneedabettersolution.
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C SOAP

C.1 Settingup SOAP fr om CVS

If you have obtainedgreenstonethroughCVS, you will needto install theSOAP
stuff by running:

install-soap.bash

Thisunpacksthesoapdistribution,addsaSOAPcontext toTomcat’sserver.xml
configurationfile, andcreatesthefile src/java/org/greenstone/gsdl3/SOAPServer.java

fromsrc/java/org/greenstone/gsdl3/SOAPServer.java.in (it hasaplacewhere
gsdl3homeneedsto be added).It alsotries to deploy theSOAP service,but this
oftendoesn’t work. Youmayneedto run from ashellthefollowing command:

java org.apache.soap.server.ServiceManagerClient
http://localhost:8080/soap/servlet/rpcrouter deploy
resources/soap/localsite.xml

You canalsodeploy a servicethroughthewebsite. If Tomcatis not running,
startit up (see??).

The SOAP servletcan be accessedat http://localhost:8080/soap. You
shouldseea welcomepage.Click on “Run theadminclient”. This enablesyou to
list, deploy andundeploy SOAP services.

To deploy theSOAPServer for localsite:
Click on “deploy” andedit thefollowing fieldsin thedeploy form:
ID: org.greenstone.localsite
Scope:(chooseSession Request—new instantiationfor eachrequest
or Application) Session—sameinstantiationacrossasession

Application—onlyusesoneinstantiation
Methods: process
Java Provider / Provider Class: org.greenstone.gsdl3.SOAPServer

Now click the “deploy” button at the bottomof the page. If the servicehas
beendeployed,it shouldappearwhenyouclick on theleft hand“List” button.

Informationaboutdeployedservicesis maintainedbetweenTomcatsessions—
you only needto deploy it once. To get the library1 servlettalking to the SOAP
server, you needto shutdown andrestartTomcat(see??). You shouldseemore
collectionswhenyou run thelibrary1 servlet.

C.2 Debugging SOAP

If you needto debug the SOAP stuff for somereason,or just want to look at
the SOAP messagesthat arebeingpassedback and forth, usea programcalled
TcpTunnelGui. This interceptsmessagescoming in to oneport, displaysthem,
andpassesthemto anotherport. To run it, type:
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java org.apache.soap.util.net.TcpTunnelGui 8070 localhost

8080

8070is theport thatTcpTunnelGuilistenson,and8080is theport thatit sends
the messagesonto—theport that Tomcatis using. You needto modify Green-
stoneto talk to port 8070whenit wantsto talk to Tomcat,sothatthemessagesgo
throughTcpTunnelGui.This is specifiedin the<site> elementof thesoapsitesite
configurationfile ($GSDL3HOME/web/sites/soapsite/siteConfig.xml).

<site name="org.greenstone.localsite"
address="http://localhost:8080/soap/servlet/rpcrouter"
type="soap"/>

Notethathttp://localhost:8080/soap/servlet/rpcrouter is theaddress
for talking to theTomcatSOAP servletservices.
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Table11: Greenstone3 equivalentsof Greenstone2 formatstatements
Greenstone2 Greenstone3
[Text] <gsf:text/>
[num] <gsf:metadata name=’docnum’/>
[link][/link] <gsf:link></gsf:link> or

<gsf:link type=’document’></gsf:link>
[srclink][/srclink] <gsf:link type=’source’></gsf:link>
[icon] <gsf:icon/> or

<gsf:icon type=’document’/>
[srcicon] <gsf:icon type=’source’/>
[Title] (metadata) <gsf:metadata name=’Title’/> or

<gsf:metadata name=’Title’ select=’current’/>
[parent:Title] <gsf:metadata name=’Title’ select=’parent’ />
[parent(All):Title] <gsf:metadata name=’Title’ select=’ancestors’/>
[parent(Top):Title] <gsf:metadata name=’Title’ select=’root’ />
[parent(All’: ’):Title] <gsf:metadata name=’Title’ select=’ancestors’

separator=’: ’ />
[sibling(All’: ’):Title] <gsf:metadata name=’Title’ multiple=’true’

separator=’: ’ />�
Or � � [dc.Title], <gsf:choose-metadata>
[dls.Title], [Title] � <gsf:metadata name=’dc.Title’/>

<gsf:metadata name=’dls.Title’/>
<gsf:metadata name=’Title’/>

</gsf:choose-metadata>�
If � � [parent:Title], <gsf:choose-metadata>
[parent:Title], [Title] � <gsf:metadata name=’Title’ select=’parent’/>

<gsf:metadata name=’Title’/>
</gsf:choose-metadata>�

If � � [Subject], <gsf:switch>
<td>[Subject]</td> � <gsf:metadata name=’Subject’/>

<gsf:when test=’exists’>
<td><gsf:metadata name=’Subject’/></td>
</gsf:when></gsf:switch>

D Format statements:Greenstone2 vsGreenstone3

Thefollowing tableshows theGreenstone2 formatelements,andtheirequivalents
in Greenstone3
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