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MGPP(or MG++) is a reimplementationof MG, the ’ManagingGigabytes’
text compressionandindexing system.MG is describedin thebookwith thesame
name,’ManagingGigabytes’,by Ian Witten,Alistair Moffat andTimothyC. Bell,
and is the default indexing tool usedin the Greenstonedigital library software.
MG providesdocumentlevel indexes,andcompressionof thesourcedocuments.
MGPP extendsMG to also provide word-level indexes, enablingproximity and
fieldedsearching.A smallchangeto theconfigurationfile for acollectionis all that
is requiredto useMGPP. Oncethecollectionis online,Greenstoneprovidesform
basedsearchinterfaces(accessedthroughthe preferencespage)enablingfielded
searchonany specifiedmetadata.

This documentationdescribeshow to useMGPP, bothaspartof Greenstone,
andasastand-aloneindexer.

1 Where to get MGPP

Thereis nostand-alonedistribution for MGPP. However, it canbeobtainedin two
ways:from aGreenstonedistribution,or from CVS.1

1. GreenstonedistributionscontainbothMG andMGPP, andprovideboththe
sourcecodeandbinaries.Greenstoneis availablefrom

http://www.greenstone.org/english/download.html .
Thesourcecodefor MGPPis locatedin gsdl/src/mgpp , andtheexecutableswill
bein gsdl/bin/linux or gsdl/bin/windows , dependingonthedistribution. The
configurescriptsandMakefileshave beenadaptedfor usewithin Greenstone, and
thereforemayrequiresomemodificationif MGPPis to beusedon its own.

1ConcurrentVersionsSystem,http://www.cvshome.org
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2. Alternatively, thesourcecodefor MGPPby itself canbeobtainedthrough
the GreenstoneCVS server in the sameway that Greenstonecan. The configure
scriptsandMakefilesaresetup for useof MGPPasastand-alonesystem.

TheCVSpackageis calledmgpp,andcanbeobtainedthroughaCVScheckout
usinganonymousaccess:

cvs -d :pserver:cvs anon@cvs.scms.waikato.ac.nz:2402/usr/local/global-

cvs/gsdl-src co mgpp

2 Using MGPP in Greenstone

Therearetwo partsto usingMGPPwithin Greenstone: collectionbuilding, and
collectionquerying.

2.1 Collection building

Greenstonecanbuild collectionsusingMG or MGPP. Thedefault is MG, but you
canuseMGPPby editingthecollectionconfigurationfile (collect.cfg , foundin
theetc directoryof acollection).Figure1 showsasampleconfigurationfile, with
thechangesrequiredto useMGPPshown in thebox.

First,addtheline
buildtype mgpp

Second,theway indexesaredescribedis different.MG usesa line like:
indexes document:text section:text section:Title

Thisspecifiesthreeindexes,adocumentlevel index containingthetext of each
document,andtwo sectionlevel indexes,onecontainingthetext, theothertheTitle
of eachsection.Thedocumentandsectionpartsdeterminethegranularityof the
searchingandof the items retrieved. The first index returnsa list of document
numberswhile thesecondandthird indexesreturnsectionnumbers.

MGPPdoesthingsdifferently. By default it builds a word level index, with
Documentlevel granularity, i.e. searchingandretrieval aredoneatDocumentlevel.
Sectionlevel canalsobespecified,enablingsearchingandretrieval of sectionsas
well asdocuments.To specifysections,addthefollowing line:

levels Section

To specifywhatgoesinto theindex, anindexesline is used,similar to that for
MG but without the level information(asthis is specifiedseparatelyby the levels
info). For example:

indexes text

This will index all thetext at word level. Metadatafieldscanalsobespecified
in theindex, for example:

indexes text,Title,Subject

indexes text,metadata

Thefirst onebuilds oneindex, with taggedentriesfor Title andSubjectmeta-
data. Unlike levels, metadatanamescan be anything - thoughobviously they
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creatorme@myaddress.com
maintainerme@myaddress.com
public true

buildtypemgpp
indexessection:text section:Title document:text indexestext,Title
defaultindex section:text defaultindex text,Title

levelsSection

collectionmeta.section:text “sections” collectionmeta.text,Title “documents”
collectionmeta.document:text “entiredocuments”
collectionmeta.section:Title “sectiontitles”

pluginGAPlug
pluginTEXTplug
pluginHTMLPlug
...
pluginRecPlug

classifyAZList -metadataTitle
classifyAZList -metadataSource

collectionmetacollectionname“my collection”
collectionmetacollectionextra“This is asamplecollection.”

Figure 1: A samplecollection configurationfile, with differencesbetweenMG
(left) andMGPP(right) shown in thebox.
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shouldmatchthenamesin your documents.
The secondone builds one index with taggedentriesfor all the metadatait

finds—thisis useful if you don’t know in advancewhat metadatais available,or
wantall of it indexedanyway.

After thebuilding hasfinished,thebuild.cfg file in thebuilding directory
of thecollectionhasa list of whatmetadatait hasfoundandindexed,for example

indexfields Subject TextOnly Title

indexfieldmap TextOnly->TX Subject->SU Title->TI

Themetadatanamesarepassedto MGPPduringbuilding astwo lettercodes-
indexfieldmapspecifieswhatcodeswereused.Thesearethecodesthatneedto be
usedwhencarryingoutfieldedsearchon thecollection.

By default, only thetext is compressed,not themetadata.To changethis, you
canadda line to theconfigurationfile like

textcompress text,Title

Thiswill addTitle metadatato thetext thatgetspassedto thecompressor.

2.2 Collection querying

A collectionbuilt with MGPPcanbe searchedin the usualway throughGreen-
stone. Searchtermscan be combinedwith booleanoperators,and phrasesare
specifiedusing doublequotes(“...”). Becauseit usesa word level index, it has
someextendedsearchingcapabilityoverMG. If metadatahasbeenspecifiedin the
index, fieldedsearchcanalsobedone.

Thecurrentquerysyntaxinvolvesthefollowing:
Booleanoperators:

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

#icus /x —this is stemming,casefoldingandweighting

#i caseinsensitive
#c casesensitive
#u unstemmed
#s stemmed
/x termweight(default = 1)

Proximitysearching:
‘‘..’’ —phrasesearching,a form of very strict proximity matchingwhere

thequerytermsmustbein theexactorderspecifiedby thephrase.
NEARx — this is usedto specify the maximumdistanceapart(x) two query

termsmustbefor a documentto match.NEAR by itself defaultsto 20.
Fieldedsearching:

[terms]:Field —specifiessearchingwithin aparticularfield or metadataele-
mentof thedocument.Thefield nameneedsto bethenameof ametadataelement
in thecollection. If thecollectionwasbuilt with Greenstone, metadatais named
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with the two letter codesfound in the build.cfg file. Multiple termsinsidethe []
areANDedtogether. Booleanoperatorscannotbeusedinsidethe[]. However, the
termmodifiers(!#icus/x ) canbeused.

Someexamplequeriesare:

computer#is searchfor computer , stemmedandcasefolded
Bob & Dylan/10 searchfor Bob andDylan , giving

Dylan a10-foldweightingcomparedto Bob
(usedin rankingtheresultlist)

dog NEAR4 cat searchfor catwithin 4 wordseithersideof dog
[Witten]:CR searchfor Witten in theCR (creator)field
[snail farming]:TI searchfor snail andfarming in theTI (title) field
[Witten]:CR & [Gigabytes]:TI searchfor Witten in CR andGigabytes in TI

This syntaxcanbeenteredinto thestandardGreenstonesearchbox. However,
thereareadditionalquerypagesusingforms. Thesecanbe accessedthroughthe
preferencespage- selectform query, thensimple/advanced.Theseprovidefielded
searchingwithout theuserneedingto learnanew querysyntax.

3 Using MGPP outside Greenstone: Indexing

Theprogramsfor building arenamedmgpp*, for example,mgpppasses,mgpp invf dict
etc. They have manpageswith them,namedmgpppasses.1etc. mgpppassesis
themainprogramusedfor building andits manpagegivesanexampleof how to
build acollection.

Hereis asimplebashscriptthatcanbeusedto build acollection,

#! /bin/bash

# The arguments on the command line specify the
# source of the text
source=$@

# This is the name of the collection
text=demo

# Create *.text.stats, *.invf.dict, *.invf.level
# *.invf.chunk and *.invf.chunks.trans
cat ${source} | mgpp_passes -T1 -I1 -f ${text}

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

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

# Create *.text, *.text.idx, *.text.level
# *.invf and *.invf.idx
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cat ${source} | mgpp_passes -T2 -I2 -f ${text}

# Create *.text.weight and *.weight.approx
mgpp_weights_build -f ${text}

# Create *.invf.dict.blocked
mgpp_invf_dict -f ${text}

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

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

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

This builds a basiccollection,usingDocument asthedocumentlevel tag,with a
word level index, andthreestemmedindexes(stem,casefold,stemandcasefold).
Eachof theprogramsusedin thecompressionandindexing processhasdifferent
optionsthatcanbespecified.Themanpageshavedetailsaboutwhateachprogram
does,andtheoptionsavailable.

3.1 Document format

The input to MGPPrequiresa certainformat. A sampledocumentlooks like the
following:

<Document>
<Section>
<Title>Snail Farming</Title><Creator>Joe Bloggs</Creator>
Snail farming is a productive and interesting pastime.
</Section>
<Section>
<Title>Chapter 1</Title>
There are many types of snails. Make sure you only farm ones
which are safe to eat.
</Section>
</Document>

Theremust be a documentlevel tag thatsstarts(and optionally ends)each
document.Thedefault is Document . Text outsidethesetagsis ignored.To change
the documenttag that MGPPlooks for, add-J <tagname> to the mgpppasses
commands.Therecanonly beone-J option.

Smallergranularityis addedusinglevel tags. Thesemustencloseall the text
enclosedby the documenttags. They can be specifiedto mgpppassesby -K

<level tag> . In the exampleabove, Section would be a suitablelevel tag.
Therecanbemany -K options.However, they cannotbeoverlapping.Youcannot
have thefollowing:

<Section>...<Paragraph>...</Section>...</Paragraph>
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The smallestlevel of granularity(default is word level) can be changedby
adding-L <index level> tomgpppasses.Thiscanbenolargerthanthesmallest
level thathasbeenspecified.

Metadataor taggedfieldsarespecifiedlike <Title>the text of the title

</Title> . Theseareall automaticallyindexedandcanbesearchedasfields.
Theoutputfiles areplacedin thedirectoryin which thecommandswererun.

To changewherethey go,use-d <directory name> with all of thecommands.
Therearefour stagesto mgpppasses,specifiedby T1 andT2 (for text com-

pression)andI1 andI2 (for indexing). T1 andI1 mustbedonebeforeT2 andI2,
respectively. As shown above, T1/I1 andT2/I2 canberun together, reducingthe
numberof passesthroughthedocumentsto 2. But all outputfilesgetplacedin the
samedirectory, andthesametext is passedto theindexer andthecompressor.

In Greenstone, we passonly thetext to thecompressor, but metadataandtext
to the indexer, andtext files andindex files areput in separatedirectories.In this
case,mgpppassesis run four times,like:
cat <text src> | mgpp passes -d <text dir> -T1 ...

cat <text src> | mgpp passes -d <text dir> -T2 ...

cat <index src> | mgpp passes -d <index dir> -I1 ...

cat <index src> | mgpp passes -d <index dir> -I2 ...

4 Using MGPP outside Greenstone: Querying

Queryeris astand-aloneprogramenablingsearchandretrieval of documentsin an
MGPPcollection. It is written in C++, andis theequivalentto mgqueryfor MG.
EvenwhenusingGreenstone, it is usefulfor testingcollections.Queryercanbe
runusingthefollowing command
Queryer -f <index files> -t <text files>

<index files> and<text files> arethepathsto thesefiles, includingthecol-
lectionname.Forexample,if thetext filesaredemo/index/text/demo.t,demo/index/text/demo.ti
etc,thenthetext pathis demo/index/text/demo,andsimilarly for theindex files.

Thereis alsoa Java versionof theQueryer:org.greenstone.mgpp.Queryer. It
usesJNI (Java Native Interface)wrappersto talk to theC++ code.It is runusing:

java org.greenstone.mgpp.Queryer <basedir> <indexdir> <textdir>
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Thetwo Queryerprogramshave asimilar setof commandsavailable:

.q quit

.h print thehelpmessage

.i changethesearchlevel

.l changetheresultlevel

.b full text browse(enterawordor fragmentat theprompt)

.r0/.r1 rankingoff/on

.t0/.t1 querytypesome/all

.c0/.c1 casefoldingoff/on

.s0/.s1 stemmingoff/on

.o0/.o1 shortoutputoff/on

.p print adocument
query a text query

Queriescanbe enteredstraightat the prompt. The querysyntaxis that de-
scribedin Section2.2.

.i and.l areusedfor changingthesearchandretrieval levels,respectively. The
searchlevel controlswheretwo or morequerytermsmustoccurfor a document
or sectionto match,for examplethey mustoccurwithin aSection,or aDocument.
The retrieval level specifieswhat granularityof document/sectionnumbersto re-
turn. Thesetwo levelsneednotbethesame.MGPPcanreturndocumentnumbers
whereall of thequerytermsoccurwithin asection.Setthesearchlevel to Section,
andtheretrieval level to Document.

.c and.s areusedfor settingglobalcasefoldingandstemmingoptions.These
settingswill be appliedto all of the query terms. Specifyingstemandcasefor
individual termsusingthe#icus syntaxoverridestheseglobalsettings.

.t specifieswhetherthe query is a ’some’ or ’all’ query, i.e. specifieswhat
the default booleanoperatoris. A ’some’query looks for documentscontaining
any of theterms,correspondingto booleanOR,an’all’ querylooksfor documents
containingall of theterms,correspondingto booleanAND. Thiscanbeoverridden
by specifyingoperatorsin the query. A ’some’ query is most useful when the
resultsareranked.

.r specifieswhetherto returntheresultsin rankedor naturalorder. Naturalor-
der returnsthedocumentnumbersin increasingorder. Ranked returnsdocument
numbersin orderof relevanceto thequery—themoretermsthatfeaturein adocu-
ment,thegreatertherelevanceto thequery.

.p prints a document.Documentnumbersarerelatedto the retrieval level. If
theretrieval level is setto Document,then2 will specifytheseconddocument.If
thelevel is setto Section,then2 will specifythesecondsection.

.b is usedfor full-text browsing. A word, or word fragment,is enteredat the
prompt,andtheprogramreturnsa list of wordsfrom the index thatoccurnext to
theenteredwordor its closestmatch.
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.o is usedto changetheoutputfrom a moredescriptive resultto a shorterone
that doesn’t list all the documentnumbers,just the total numberof documents
matched.
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