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MGPP (or MG++) is a reimplementatiorof MG, the ‘Managing Gigabytes’
text compressiomndindexing system MG is describedn thebookwith thesame
name,ManagingGigabytes!, andis the defaultindexing tool usedin the Green-
stonedigital library software. MG provides documentlevel indexes, and com-
pressiorof the sourcedocuments MGPP extendsMG to alsoprovide word-level
indexes,enablingproximity andfieldedsearching A smallchangeo the configu-
rationfile for a collectionis all thatis requiredto useMGPP Oncethe collection
is online, Greenston@rovidesform basedsearchnterfaces(accessethroughthe
preferencepage)enablingfieldedsearchon ary specifiedmetadata.

This documentatiordescribehowv to useMGPR both aspart of Greenstone,
andasa stand-alonéndexer.

1 Whereto get MGPP

Thereis no stand-alonelistribution for MGPP However, it canbeobtainedn two
ways: from a Greenstonelistribution, or from CVS?

1. GreenstonélistributionscontainbothMG andMGPR andprovide boththe
sourcecodeandbinaries.Greenstonés availablefrom

http://ww. greenst one. or g/ engl i sh/ downl oad. ht m .

Thesourcecodefor MGPPis locatedin gsdl / sr ¢/ ngpp, andthe executableswill
bein gsdl / bi n/ I i nux or gsdl / bi n/ wi ndows, dependingn the distribution. The
configurescriptsandMakefileshave beenadaptedor usewithin Greenstoneand
thereforemayrequiresomemodificationif MGPPis to beusedonits own.

!ManagingGigabytes:Compressingind Indexing Documentsand Images(1999), Witten, I.H.,
Moffat, A, andBell, T.C. MorganKaufmann.ht t p: / / www. cs. nmu. OZ. AU/ ng/
2ConcurrentersionsSystemht t p: / / www. cvshone. or g



2. Alternatively, the sourcecodefor MGPPalonecanbe obtainedthroughthe
Greenston€VSsenerin thesamewnaythatGreenstonean. Theconfigurescripts
andMakefilesaresetup for useof MGPPasa stand-aloneystem.

TheCVS packages calledmgpp,andcanbeobtainedhrougha CVS checlout
usinganorymousaccess:

cvs -d :pserver:cvs_.anon@vs. scns. wai kat 0. ac. nz: 2402/ usr/ | ocal / gl obal -
cvs/ gsdl -src co ngpp

2 Using MGPP in Greenstone

Therearetwo partsto using MGPP within Greenstonecollectionbuilding, and
collectionquerying. Greenstonean build collectionsusing MG or MGPR The
defaultis MG, but you canuseMGPP by editing the collectionconfigurationfile
(col l ect. cf g, foundin theet c directoryof a collection). The configurationfile
syntaxhaschangedlightly betweerthe 2.39and2.40release®f Greenstoneand
bothstylesaredescribecdere.

2.1 Collection building A: gsdl-2.40 or later

Figurel shavs asampleconfiguratiorfile, with thechangesequiredto useMGPP
insteadof MG shawn in thebox.
Theline
searchtype formplain
determinesvhatkind of searchnterfaceshouldbe provided: f or m for fielded
searchingor pl ai n, for basicsearchingsimilarto MG. If sear cht ype is specified,
then MGPP will be usedto build the collectioninsteadof MG. (Note, that for
backwardscompatibility specifyingbui | dt ype mgpp will have the sameeffectas
specifyingsear cht ype pl ai n form) Eitheror bothof the options(f or m pl ai n)
canbespecified.Theorderis important:thefirst onewill bethedefaulttypeused
on the searchpage. The othertype (if presentwill be presentedisanoptionon
the preferencepage.If only onesearchtypeis specifiedthis will alwaysbeused,
andtherewill benooptiongivento theuserto changat.
The way indexes are specifiedis slightly differentbetweenMG and MGPR
MG usesaline like:
i ndexes document:text section:text section:Title
This specifieghreeindexes,adocumentevel index containingthetext of each
documentandtwo sectionlevel indexes,onecontainingthetext, theothertheTitle
of eachsection. The documentandsectionpartsdeterminethe granularityof the
searchingand of the itemsretrieved. The first index returnsa list of document
numberswhile the secondandthird indexesreturnsectionnumbers.
MGPPdoesthingsdifferently Theindex definitionis like thefollowing.
indexes allfields text Title



creatorme@myaddress.com
maintainerme@myaddress.com
publictrue

searchtypdéorm plain

indexessection:tat section:itle document:tgt indexesallfieldstext Title
defaultindex section:tet
levelsdocumensection

collectionmetasection:tat “chapters” collectionmetaallfields“entire documents”
collectionmetadocument:tgt “entire documents”| collectionmetatext “text only”
collectionmetasection:Ttle “chaptertitles” collectionmetaTitle “Titles

collectionmetadocumentbook”
collectionmetasection‘chapter”

plugin GAPlug
plugin TEXTplug
plugin HTMLPIug

plugin RecPlug

classifyAZList -metadatditle
classifyAZList -metadatésource

collectionmetacollectionnamémy collection”
collectionmetacollectionextra“This is a samplecollection”

Figurel: A samplecollectionconfigurationfile (gsdl-2.40andlater), with differ-
encedetweerMG (left) andMGPP(right) shavn in the box.



The level informationis notincludedin theindex definition. Theindex spec-
ification canincludethe keywordsal | fi el ds, t ext Or net adat a, alongwith ary
individual metadatalementghatmaybefoundin the collection,for example,Ti-
tle, Subject,Organizationetc. The itemsareseparatedby spaces.net adat a will
resultin indexes being built on all the metadateathatis found in the documents.
al | fi el ds is apseudo-inde thatenablesearchingverythingthatis indexed.

Theorderof theindexesdetermineshe orderthatthey will be presentedhn the
index list, with thefirst entrybeingthedefaultindex.

The main adwantageto usingMGPP s that searchescrossmultiple indexes
canbe carriedout—"fieldedsearching”.For example,a searchsuchas“Smith in
Authorandsnailin Title” canbedone.

All the indexes have the samelevels. The default level is docunent , but this
canbechangedisingaline like

| evel s docunment section

This providessearchandretrieval at docurrent andsect i on level. par agr aph
canalsobe specified,but will only be available for searchingnot retrieval. All
of the specifiedindexeswill be searchablat all of the specifiedevels. However,
par agr aph will not be availablefor f or msearch,only for pl ai n search.(As all
metadatatemsare placedin separatgaragraphgso be indexed, it doesnt make
sensdo do fieldedsearchingat paragraphevel.)

col I ecti onnet a canbe specifiedfor eachindex, asfor MG collections,and
alsofor levels. Thesecanbein differentlanguagesby usingthe[ | =xx] syntax.

For example,
col l ectionneta .section ‘‘chapters’’
collectionneta .section [I=fr] ‘‘chapitres’’

Thiscollectionmetas optionalfor MGPPcollections.If it is notspecifiedthen
default valueswill be used. For metadatathis is the original metadataname,eg
Title, Subject.Thiswill bethesaméfor all languagesTheotherindexesandlevels
(al I fields,text,docunent, section, paragraph) will defaultto macroswhich
arelanguagedependen{textal | fiel ds_ , texttextonly_ , _t ext document _ ,
textsection_ , textparagraph_ ). Thedefinitionof thesemacroscanbefound
in english.dmandotherlanguagemacrofiles.

By default, only thetext is compressedjot the metadataTo changehis, you
canaddaline to the configuratiorfile like

textconpress text,Title

This will add Title metadatato the text that gets passedo the compressor
Whatever is specifiedhereis what Greenstonewill treatasthe'text’ of the doc-
ument. If Titles have beenaddedto the compressedext, thenthey will appear
arnywherethetext of thedocumenis displayed.

After the building hasfinished,the bui | d. cf g file in the bui | di ng directory
of thecollectionhasallist of whatmetadatat hasfoundandindexed, for example

indexfieldmap allfields->ZZ text->TX Title->Tl
indexfields allfields text Title



i ndex| evel s Doc Sec
The index namesare passedo MGPP during building astwo letter codes—
i ndexf i el dmap specifiesvhatcodeswereused. Thesearethe codesthatneedto
beusedwhencarryingoutfieldedsearchonthecollection.i ndex! evel s specifies
whatactuallevel nameswvereusedduringbuilding.

2.2 Collection building B: gsdl-2.39 or earlier

Greenstoneersions2.39andearlierhada slightly differentconfiguratiorfile for-
mat. Thedifferenceswith thelaterversionsareexplainedhere.Figure2 shavs the
differencesdetweerthetwo versionsfor the samecollectionasin Figurel.

searchtypelain form buildtype mgpp

indexesallfieldstext Title indexestext, Title
defaultindex text, Title

levelsdocumensection levelsSection

collectionmetaallfields“entire documents”| collectionmetatext, Title “documents”
collectionmetatext “text only”
collectionmetaTitle “Titles”
collectionmetadocumentbook”
collectionmetasection‘chapter”

Figure2: Differencedn MGPP configurationbetweengsdl-2.40(andlater) (left)
andgsdI-2.39(andearlier)(right). Note thattherestof the configuratiorfile is the
sameasshaovn in Figurel.

Theline bui | dt ype mgpp specifiesusingMGPPto build the collection. Index
specificationwasalsoslightly different. Index itemswere separatedby commas,
liketext, Title, Subj ect . Thekeywordst ext andnet adat a wereavailable,but
notal | fi el ds—thiswasincludedby default. It waspossibleto specifymorethan
onesetof indexes,usinga spacefor a separatorFor example

i ndexes text Title, Subject, Organi zati on

Thiswouldbuild indexesin thesefields,but therewould notbeary cross-inde
searchingpetweerthetwo groups.A searclcouldbedoneon Title combinedwith
oneon Subjectbut not Title andtext, for example.

(Technicalnote:the 2.40specificatiorresultsin only onephysicalindex being
built, with all thefieldsinsideit. The 2.39specificationwould build onephysical
index for eachsetof fields.)

Levelswasalsoslightly different.Docunent level wasalwaysused.To include
Secti on level, theline

| evel s Section
shouldbe addedto the configuratiorfile. Par agr aph wasnot available.



2.3 Collection querying

A collection built with MGPP canbe searchedn the usualway throughGreen-
stone. Searchtermscan be combinedwith booleanoperators,and phrasesare
specifiedusingdoublequotes(“..."). BecauseMGPP usesa word level index, it
hassomeextendedsearchingcapabilityover MG. If metadatehasbeenspecified
in theindex, fieldedsearchcanalsobedone.
Thecurrentquerysyntaxinvolvesthefollowing:

Booleanopemtors:
& AND | OR ! NOT, with () for precedence

Termmodifies:
#i #c #u #s | x—thisis stemminggcasefoldingandweighting

#i  caseinsensitve

#c casesensitve

#u unstemmed

#s stemmed

/x termweight(default=1)

Thesecanbecombinedike snai | #i s/ 10.

Proximity seaching:

“.."—phrasesearchinga form of very strict proximity matchingwherethe
guerytermsmustbein the exactorderspecifiedby the phrase.

NEARx—thisis usedto specifythemaximumdistanceapart(x words)two query
termsmustbefor adocumento match.NeAR by itself defaultsto 20.

W TH Nx—specifieghatthe secondterm mustoccurwithin x wordsafterthe
first term. Similar to NEAR but the orderis important. Thedefaultis 20.

Fieldedseaching:

[terns]: Fi el d—specifiesearchingvithin a particularfield or metadatale-
mentof thedocument.Thefield nameneeddo bethenameof a metadatalement
in the collection. If the collectionwashbuilt with Greenstonemetadatds named
with the two letter codesfound in the build.cfg file. Multiple termsinsidethe]]
areANDedtogether Booleanoperatorcannotbe usedinsidethe[]. However, the
term modifiers(#i cus/ x) canbe used,and proximity searchings alsopossible,
i.e. phraseandthe NEARx andWITHINX operatorarepermittedinside]].

Someexamplequeriesare:



conmput er#i s searchfor conputer, stemmedand case-
folded

Bob & Dyl an/ 10 searchfor Bob andbyl an, giving
Dyl an a 10-fold weightingcomparedo Bob
(usedin rankingtheresultlist)

dog NEAR4 cat searchfor cat within 4 words either side of
dog

[Wtten]: CR searchfor Wt t en in the CR (creator)field

[snail farming]:TI searchor snai | andfarmi ng intheTl (title)
field

[Wtten]: CR & [ G gabytes]: Tl searcHor Wt ten in CRandG gabyt es in Ti

[snai | #i s NEAR3 farn#is]: Tl searchfor snai |, stemmedand casefolded,

within 3 wordseithersideof f ar m stemmed
andcasefoldedin theT! field

[snail#is WTHI N3 farm#is]: Tl searchfor snail, stemmedand casefolded,
within 3 wordsfollowing f ar m stemmedand
casefoldedin the T field

This syntaxcanbe enterednto the standardsreenstonsearchbox. However,
thereareadditionalquerypagesusingforms. Thesecanbe accessethroughthe
preferencepage- selectform query thensimple/advanced.Theseprovide fielded
searchingvithouttheuserneedingo learna new querysyntax.

3 Using MGPP outside Greenstone: Indexing

Theprogramdor building arenamedngpp*, for example mgpppassesngpp.invf_dict
etc. They have manpageswith them,namedmgpp passes.&tc. mgpp passess
the main programusedfor building andits manpagegivesan exampleof how to
build a collection.
Hereis asimplebashscriptthatcanbe usedto build a collection,

#! [ bi n/ bash

# The argunments on the comrand |ine specify the
# source of the text
sour ce=$@

# This is the nane of the collection
t ext =deno

# Create *.text.stats, *.invf.dict, *.invf.level
# * . invf.chunk and *.invf.chunks.trans
cat ${source} | ngpp_passes -T1 -11 -f ${text}

# Create *.text.dict
ngpp_conpression_dict -f ${text}



# Create *.invf.dict. hash
mgpp_perf_hash_build -f ${text}

# Create *.text, *.text.idx, *.text.level
# *.invf and *.invf.idx
cat ${source} | ngpp_passes -T2 -12 -f ${text}

# Create *.text.weight and *.wei ght. approx
nmgpp_wei ghts_build -f ${text}

# Create *.invf.dict.blocked
mgpp_i nvf _dict -f ${text}

# Create *.invf.dict.blocked. 1
ngpp_stem.idx -s 1 -f ${text}

# Create *.invf.dict.blocked. 2
ngpp_stem.idx -s 2 -f ${text}

# Create *.invf.dict.blocked.3
ngpp_stem.idx -s 3 -f ${text}

This builds a basiccollection, usingbocunent asthe documentevel tag, with a
word level index, andthreestemmedndexes (stem,casefold stemandcasefold).
Eachof the programsusedin the compressiorandindexing processhasdifferent
optionsthatcanbespecified. Themanpagesave detailsaboutwhateachprogram
does,andthe optionsavailable.

3.1 Document format

The inputto MGPPrequiresa certainformat. A sampledocumentooks like the
following:

<Docunent >
<Secti on>
<Title>Snail Farming</Title>
<Cr eat or >Joe Bl oggs</ Creat or>
Snail farming is a productive and interesting pastimne.
</ Secti on>
<Section>
<Title>Chapter 1</Title>
There are many types of snails. Make sure you only farm ones
which are safe to eat.
</ Secti on>
</ Docunent >

There must be a documentlevel tag thats starts (and optionally ends)each
document.Thedefaultis Docunent . Text outsidethesetagsis ignored.To change
the documenttag that MGPP looks for, add-J <t agname> to the mgpppasses
commandsTherecanonly beone- J option.



Smallergranularityis addedusinglevel tags. Thesemustencloseall the text
enclosedby the documenttags. They can be specifiedto mgpppassesiy - K
<l evel tag>.Intheexampleabore,Secti on would beasuitablelevel tag. There
canbemary - K options. However, they cannotbe overlapping. You cannothave
thefollowing:

<Section>...<Paragraph>...</Section>. ..</Paragraph>

The smallestlevel of granularity (default is word level) can be changedby
adding- L <i ndex | evel >to mgpppassesThiscanbenolargerthanthesmallest
level thathasbeenspecified.

Metadateor taggedfields arespecifiedike <Ti t1 e>t he text of the title
</ Ti t| e>. Theseareall automaticallyindexedandcanbe searchedsfields.

The outputfiles areplacedin the directoryin which the commandsvererun.
To changewherethey go,use-d <di rectory nanme> with all of thecommands.

Therearefour stageso mgpppassesspecifiedby T1 and T2 (for text com-
pressionyandll andI2 (for indexing). T1 andl1 mustbe donebeforeT2 andi2,
respectiely. As shavn abore, T1/11 andT2/12 canbe run togetherreducingthe
numberof passeshroughthedocumentdo 2. But all outputfiles getplacedin the
samedirectory andthe sametext is passedo theindexer andthecompressor

In Greenstoneywe passonly the text to the compressorut metadataandtext
to theindexer, andtext files andindex files areputin separatalirectories.In this
casemgpppassess run four times,like:
cat <text src> | ngpp-passes -d <text dir> -T1 ..
cat <text src> | ngpp-passes -d <text dir> -T2 ...
cat <index src> | ngpp-passes -d <indexdir> -11 ...
cat <index src> | nmgpp-passes -d <indexdir> -12 ...

4 Using MGPP outside Greenstone: Querying

Queryeris astand-along@rogramenablingsearchandretrieval of documentsn an

MGPP collection. It is written in C++, andis the equivalentto mgqueryfor MG.

Evenwhenusing Greenstoneit is usefulfor testingcollections. Queryercanbe

run usingthefollowing command

Queryer -f <index files> -t <text files>

<index files>and<text files> arethe pathsto thesefiles, includingthecol-

lectionname.Forexample,if thetext filesaredemo/ind&/text/demo.t,demo/ind&/text/demo.ti

etc,thenthetext pathis demo/ind&/text/demo,andsimilarly for theindex files.
Thereis alsoa Java versionof the Queryer:org.greenstone.mgpp.Query It

usesINI (Java Native Interface)wrappergo talk to the C++ code.lt is run using:
java org. greenstone. ngpp. Queryer <basedi r> <i ndexdir> <textdir>



Thetwo Queryemrogramshave a similar setof commandsvailable:

quit
printthehelpmessage
changehesearcHevel
changeheresultlevel
full text browse (enteraword or fragmentat the prompt)
.r0/.rl  rankingoff/on

10/.t1  querytypesomef/all
.c0/.c1 casefoldingff/on
.s0/.s1 stemmingoff/on
.00/.01 shortoutputoff/on

.p printadocument
query atext query

o= = >5io

Queriescan be enteredstraightat the prompt. The query syntaxis that de-
scribedin Section2.3.

. and.l areusedfor changingthe searchandretrieval levels, respectiely. The
searchlevel controlswheretwo or more querytermsmustoccurfor a document
or sectionto match,for examplethey mustoccurwithin a Section,or aDocument.
Theretrieval level specifieswhat granularityof document/sectionumbersto re-
turn. Thesetwo levelsneednotbethe same MGPPcanreturndocumennumbers
whereall of thequerytermsoccurwithin asection.SetthesearcHevel to Section,
andthe retrieval level to Document. The default level usedis Document. (Note
that collectionsbuilt with gsdl-2.400r later use’Doc’, 'Sec’ and’Para’ tags,so
the levels will needto be changedbeforesearchingwill work. To find out what
level nameswere actually used,checkthe index/build.cfg file: thei ndexl evel s
line specifiesvhatlevelswereindexed.)

.c and.s areusedfor settingglobal casefoldingandstemmingoptions. These
settingswill be appliedto all of the queryterms. Specifyingstemand casefor
individual termsusingthe#i cus syntaxoverridestheseglobalsettings.

.t specifieswhetherthe queryis a'some’or 'all' query i.e. specifieswhat
the default booleanoperatoris. A 'some’querylooks for documentsontaining
ary of theterms,correspondingo booleanOR,an’all’ querylooksfor documents
containingall of theterms,correspondingo booleanAND. This canbeoverridden
by specifyingoperatorsin the query A 'some’queryis mostusefulwhenthe
resultsareranked.

.r specifieswhetherto returntheresultsin ranked or naturalorder Naturalor-
derreturnsthe documentumbersin increasingorder Ranled returnsdocument
numbersn orderof relevanceto the query—themoretermsthatfeaturein a docu-
ment,the greatertherelevanceto thequery

.p prints a document.Documentumbersarerelatedto the retrieval level. If
theretrieval level is setto Documentthen2 will specifythe seconddocument.If
thelevel is setto Section then2 will specifythe secondsection.
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.b is usedfor full-text browsing. A word, or word fragment,is enteredat the
prompt,andthe programreturnsa list of wordsfrom the index thatoccurnext to

theenteredwvord or its closestmatch.
.0 is usedto changethe outputfrom a moredescriptve resultto a shorterone

that doesnt list all the documentnumbers,just the total numberof documents
matched.
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