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Overview

CanonicalText Services (CTS)
Åprotocol for a webbased citable text service 

ÅUnique Identifiers(Unique ResourceName, URN) refer to text passages

ÅDeveloped in Homer Multitext Project(www.homermultitext.org), Smith et.al.2009
http://www.homermultitext.org/hmt-docs/specifications/ctsurn/
http://www.homermultitext.org/hmt-docs/specifications/cts/

ÅThis implementationwas donein Billion Words Project

ÅImplementation for Tripelstore andXML-DB not suitablefor BW-Project

ÅDemo webpage: www.urncts.de
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http://www.urncts.de/
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HierarchicalDocuments

Shakespeare 
Sonetts

Sonet1 Χ Sonet35

Vers1

Word 1 Χ Word 10

Χ Vers5

Χ Sonet154

ά{ƘŀƪŜǎǇŜŀǊŜΣ
Sonet1, Versмέ



Citation

αOuterά Hierarchy

{ƘŀƪŜǎǇŜŀǊŜ Ҧ SonnetsҦ englishҦ мǎǘ edition

αInnerά Hierarchy

{ƻƴƴŜǘ м Ҧ ±ŜǊǎ м

Combination

{ƘŀƪŜǎǇŜŀǊŜ Ҧ SonnetsҦ englishҦ мǎǘ editionҦ {ƻƴƴŜǘ мҦ ±ŜǊǎ м

CTS-URN

urn:cts:demo:shakespeare.sonnets.en.1:1.1
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CanonicalText Services (CTS)
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urn:cts:demo:shakespeare.sonnets.en.1:1.1

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

Shak
espe
are 

Sone
tteSone

tt 1
Sone
tt 35

Vers
1

Wort
1

Χ
Wort

0

Vers
5

Χ
Sone

tt
154

ΧSo
ne
tt
35
Ve
rs
1

Χ

Shakes
peare 

Sonette

Χ
Sonett

154

Shakespear
e Kapitel2

Χ Satz1

Χ Wort 410 Wort 115

Χ

Kapitel154

CTS
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ƛƴŎǊŜŀǎŜΣέ 
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Kanonische Zitation

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

urn:cts:demo:shakespeare.sonnets:

urn:cts:demo:shakespeare.sonnets.de:
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Kanonische Zitation

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

urn:cts:demo:shakespeare.sonnets:35.4
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Kanonische Zitation

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

urn:cts:demo:shakespeare.sonnets:35
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Kanonische Zitation

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

urn:cts:demo:shakespeare.sonnets:35.1-35.5

urn:cts:demo:shakespeare.sonnets:35.1-35
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Kanonische Zitation

Shakespeare 
Sonette

Sonett1 Χ Sonett35

Vers1

Wort 1 Χ Wort 10

Χ Vers5

Χ Sonett154

urn:cts:demo:shakespeare.sonnets:35.1@grieved-35.5@faults[1]



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )

Function name & Parameters as GET in HTTP-Request



Functions
GetCapabilities ( )

Textinventory

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

All URNs belonging to [urn] with distance [level] Ÿ all URNs from chapter 8

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

First URN that belongs to [urn] Ÿ 1st URN in chapter 8

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

Left and right ĂneighbourñURNsfrom [urn] Ÿ URNs  left and right of line 8

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

Informal desciption of [urn] Ÿ ĂShakespears Sonnet 36 Line 9ñ

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

Passage specified by [urn] Ÿ the text

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

GetPassagePlus ( urn )

All of the above except the textinventory



CTS-Iterator

Mapping HTTP RequestsandXML Documentson Iterator functions

-> More attractivefor Developers

JAVA andRuby-Wrapper done, moreαwhenƛǘΨǎdoneά

Open Source

CTSAccesscts= newCTSAccess();
String url = "http://ctstest.informatik.uni-leipzig.de/dta/cts/";
cts.setBaseUrl(url);
EditionIteratorit = cts.getEditionIterator();
while(it.hasNext()){

Edition e = it.next();
UrnIteratorurns= e.getUrnIterator();
while(urns.hasNext()) || while(urns.hasNext(2))
{

String urn = urns.next();  || String urn = urns.next(2);
System.out.print("->"+cts.getLabel(urn)+"->"+cts.getPassage(urn));

}

}
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https://bitbucket.org/jtiepmar/ctsiterator


Data structure

urn:cts:demo:shakespeare.sonnets.en.1:1.1

urn:cts:demo:shakespeare.sonnets.en.1:20.4

urn:cts:demo:goethe.faust1.de.2:12.2

urn:cts:demo:goethe.faust2.de.2:12.2
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urn:cts:demo:

goethe.faust shakespeare:sonnets:en.1:

1.1 20.41.de.2:12.2 2.de.2:12.2



Data structure
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shakespeare:sonnets:en.1:
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Data structure- Advantages
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shakespeare:sonnets:en.1:
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PrefixOptimisation

urn:cts:demo:shakespeare.sonnets.en.1:1.1

urn:cts:demo:shakespeare.sonnets.en. _20.4

urn:cts:demo_goethe.faust1.de.2:12.2

urn:cts:demo:goethe.faus_2.de.2:12.2

Logarithmicalsearchtimes



Data

Tokens

DTA, Deutsches Text Archive оопΨунлΨпун Variousgermantextseachin 3 editions

PBC, Parallel BibleCorpus нптΨнфнΨснф831 Bibletranslations

Perseus нтΨнфрΨлолgreekLit, latinLit, farsiLit, pdlrefwk

100k мΨнумΨнтнΨсллRandomly generated documents
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DTA
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ÅBBAW

ÅрΨмос 9Řƛǘƛƻƴǎ

Å3 Editions per Document(translit, transcript, norm)

Å1 Citationlevel(Sentence)

Kafka, Goethe, Kant, Gauss

http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:dta:kafka.prozess1925.de.norm:&ctsURL=../dta/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:dta:goethe:&ctsURL=../dta/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:dta:kant:&ctsURL=../dta/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:dta:gauss.lehrsaetze1840.de.norm:&ctsURL=../dta/cts/


PBC
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Å831 Editions

ÅBibletranslations
Å5 german bibles

Å3 Citationlevels(Book, Chapter, Sentence)

http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:pbc:deu:&ctsURL=../pbc/cts/


Perseus
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ÅAlphiosCTS 

ÅмΨмтр Editions

ÅgreekLit, latinLit, farsiLit, pdlrefwk

ÅHeterogenelystructured

http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:greekLit:&ctsURL=../perseus/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:latinLit:&ctsURL=../perseus/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:farsiLit:&ctsURL=../perseus/cts/
http://ctstest.informatik.uni-leipzig.de/browse/?urn=urn:cts:pdlrefwk:&ctsURL=../perseus/cts/


Statistics

Test PC:

- Ubuntu-Server

- VM in Universitiesnetwork

Testsetup:

- Getall editions

- Request the passagespanningthe first 2 URNs

Canoncal Text Services - Jochen Tiepmar 2014



DTA Benchmarks
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PBC Benchmarks
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Perseus Benchmarks
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100k Benchmarks
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Statistics
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Shortest 1/4

(MS)

Longest 1/4

(MS)

DTA 36,00 37,29

PBC 60,70 91,50

Perseus 33,76 47,86

100K 78,64 83,08

Shortest 1/10

(MS)

Longest 1/10

(MS)

DTA 35.90 37,93

PBC 56,62 98,05

Perseus 33,59 60,24

100K 75,31 81,51



Advantages of CTS

Online Access

Central Dataset

LessRedundancy

Mapping large texts on smallURNs

Standardisation

Requestsindependentfrom nameof text units (Chapter, Song, Book)

Text passagealwaysin<passage> - element
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Advantages of thisCTS

Online Access

Central Dataset

LessRedundancy

Mapping large texts on smallURNs

Standardisation

Requestsindependentfrom nameof text units (Chapter, Song, Book)

Text passagealwaysin<passage> - element

ConfigurableViews

Passage is constructedfrom its text units -Ҕ αrulesfor constructionά canbe changedto presentdiff. Views

Views per GET-Parameter at runtime

Standardisation of text units createsaccesspoints for generictools
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Views - PlainText

urn:cts:songs:christmas.ohtennenbaum.de.1:1-1.2.4

<passage>
h ¢ŀƴƴŜƴōŀǳƳΣ h ¢ŀƴƴŜƴōŀǳƳΣ όΧύ ²ƛŜ ƎǊǸƴ ǎƛƴŘ ŘŜƛƴŜ .ƭŅǘǘŜǊΗ h ¢ŀƴƴŜƴōŀǳƳΣ h 
¢ŀƴƴŜƴōŀǳƳΣ όΧύ 9ƛƴ .ŀǳƳ Ǿƻƴ ŘƛǊ ƳƛŎƘ ƘƻŎƘ ŜǊŦǊŜǳǘΗ 

</passage>
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Views - <div>

urn:cts:songs:christmas.ohtennenbaum.de.1:1-1.2.4

<passage>
<div1 n="1" type="song">

<div2 n="1" type="strophe">
<div3 n="1" type="line">O Tannenbaum, O Tannenbaum, </div3>
όΧύ
<div3 n="6" type="line">Wie grün sind deine Blätter! </div3>

</div2>
<div2 n="2" type="strophe">

<div3 n="1" type="line">O Tannenbaum, O Tannenbaum,</div3>
όΧύ 
ғŘƛǾо ƴҐαсϦ ǘȅǇŜҐϦline">Ein Baum von dir mich hoch erfreut!</div3>

</div2>
</div1>

</passage>
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Views - EpiDoc

urn:cts:songs:christmas.ohtennenbaum.de.1:1-1.2.4

<passage><tei:TEI><tei:text><tei:body>
<tei:div n="1" type="song">

<tei:div n="1" type="strophe">
<l n="1">O Tannenbaum, O Tannenbaum, </l>
όΧύ
<l n="6">Wie grün sind deine Blätter! </l>

</tei:div>
<tei:div n="2" type="strophe">

<l n="1">O Tannenbaum, O Tannenbaum, </l>
όΧύ
<l n="4">Ein Baum von dir mich hoch erfreut!</l>

</tei:div>
</tei:div>

</tei:body></tei:text></tei:TEI></passage>
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Views - Metainformation

urn:cts:songs:christmas.ohtennenbaum.de.1:1.1.1

<passage>
<div3 n="1" type="line>O Tannenbaum, O Tannenbaum,</div3>

<passage>

VS.

<passage>
<div3 n="1" type="line" letters="24" tokens="4" avg_tokensize="6">O Tannenbaum, O 
Tannenbaum,</div3>

<passage>
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Views - Various

DeleteXML

Strip XML from text

EscapePassage

Escapethe passage

FormatXML

Format XML in passage
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UseCases

-> Alignment

-> Generictools andreader

-> CTS ςText Miner
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Alignment
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urn:cts:dta:albertinus.landtstoertzer011615.de.translit:11 
Visualisierung: Stefan Jaenickes TRAViz

http://www.traviz.vizcovery.org/


Alignierung
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http:// ctstest.informatik.uni-leipzig.de/TRAViz2/test/bible/urns.html?urn=urn:cts:pbc:deu.elberfelder1905:1.1.1-1.1.4
Visualisierung: Stefan Jaenickes TRAViz

Stefan Jänicke, Leipzig University
DEV in BMBF-project eTRACES(PN 01UA1101A)

http://ctstest.informatik.uni-leipzig.de/TRAViz2/test/bible/urns.html?urn=urn:cts:pbc:deu.elberfelder1905:1.1.1-1.1.4
http://www.traviz.vizcovery.org/


GenericReader/Browser
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2014 Leipzig University // Martin Reckziegel



GenericReader TEI vs. Styled
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2014 Leipzig University // Martin Reckziegel



CTS ςText Miner (CTSTM)

CTS Text Mining Framework

Broadandcomprehensiveframework for text analysis

Done:

Term-DocumentMatrix

Token/Typesper Document/Corpus

Document- and TermbasedPruning+ lists of
Stopwords

Tokensequence/(Kookurenz)

-> Fulltextsearch -Ҕ /ƛǘŀǘƛƻƴ !ƴŀƭȅǎƛǎ ΧΦ
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CTS ςAdditional Functions

More request possibilities without XML documents

Editions

Authors

CompactDepthTypes

DepthTypes

AlignmentCandidates

Alignment (Bible ind)

Alignment (Bible de)

Χ
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http://ctstest.informatik.uni-leipzig.de/dev/plain/editions
http://ctstest.informatik.uni-leipzig.de/dev/plain/authors/
http://ctstest.informatik.uni-leipzig.de/dev/plain/compactdepthtypes?urn=urn:cts:greekLit:tlg0059.tlg030.eng1
http://ctstest.informatik.uni-leipzig.de/dev/plain/depthtypes?urn=urn:cts:greekLit:tlg0059.tlg030.eng1:
http://ctstest.informatik.uni-leipzig.de/dev/plain/alignmentcandidates
http://ctstest.informatik.uni-leipzig.de/pbc/plain/alignments?urn=urn:cts:pbc:ind.suciinjil:40.1.2
http://ctstest.informatik.uni-leipzig.de/pbc/plain/alignments?urn=urn:cts:pbc:deu.elberfelder1905:1.3.5-2


CTS Admin Tool

Implementedby
Sascha Ludwig



CTS Cloning

URNs specify@n-Value of <div>s

-> @n-Values canbe usedto reconstructURNs

-> Content of oneCTS canbe cloned

Data canbe narrowedŘƻǿƴ αfrom left to rightά by URNs

Cloneeverythingfrom Shakespeare:

urn:cts:demo:shakespeare.sonnets.en.1:1.1
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<passage>
<div1 n="1" type="song">

<div2 n="1" type="strophe">
<div3 n="1" type="line">
</div3>

</div2>
<div2 n="2" type="strophe">

<div3 n="1" type="line">
</div3>

</div2>
</div1>

</passage>



CTS Cloning

Backup

Data

http://hdw.eweb4.com/out/1369880.html


