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Overview

Canonical Text Services (CTS)
• protocol for a webbased citable text service 

• Unique Identifiers(Unique Resource Name, URN) refer to text passages

• Developed 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/

• This implementation was done in Billion Words Project

• Implementation for Tripelstore and XML-DB not suitable for BW-Project

• Demo webpage: www.urncts.de
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http://www.urncts.de/
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Hierarchical Documents

Shakespeare 
Sonetts

Sonet 1 … Sonet 35

Vers 1

Word 1 … Word 10

… Vers 5

… Sonet 154

“Shakespeare,
Sonet 1, Vers 1”



Citation

„Outer“ Hierarchy

Shakespeare → Sonnets → english → 1st edition

„Inner“ Hierarchy

Sonnet 1 → Vers 1

Combination

Shakespeare → Sonnets → english → 1st edition → Sonnet 1→ Vers 1

CTS-URN

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

Shakespeare 
Sonette

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154
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CTS

“From fairest 
creatures we desire 
increase,” 
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Kanonische Zitation

Shakespeare 
Sonette

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154

urn:cts:demo:shakespeare.sonnets:

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

Shakespeare 
Sonette

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154

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

Shakespeare 
Sonette

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154

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

Shakespeare 
Sonette

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154

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

Sonett 1 … Sonett 35

Vers 1

Wort 1 … Wort 10

… Vers 5

… Sonett 154

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] → 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] → 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 „neighbour“URNs from [urn] → 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] → „Shakespears Sonnet 36 Line 9“

GetPassage ( urn )

GetPassagePlus ( urn )



Functions
GetCapabilities ( )

GetValidReff ( urn, level )

GetFirstUrn ( urn )

GetPrevNextUrn ( urn )

GetLabel ( urn )

GetPassage ( urn )

Passage specified by [urn] → 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 Requests and XML Documents on Iterator functions

-> More attractive for Developers

JAVA and Ruby-Wrapper done, more „when it‘s done“

Open Source

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

Edition e = it.next();
UrnIterator urns = 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:

1 20.

a4 3321Text

Text

Text

Text

Text

Text

1 2 3 4 65



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

1 20.

a4 3321Text

Text

Text

Text

Text

Text

1 2 3 4 65

Prefix Optimisation

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

Logarithmical search times



Data

Tokens

DTA, Deutsches Text Archive 334‘820‘482 Various german texts each in 3 editions

PBC, Parallel Bible Corpus 247‘292‘629 831 Bible translations

Perseus 27‘295‘030 greekLit, latinLit, farsiLit, pdlrefwk

100k 1‘281‘272‘600 Randomly generated documents
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DTA
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• BBAW

• 5‘136 Editions

• 3 Editions per Document (translit, transcript, norm)

• 1 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

Canoncal Text Services - Jochen Tiepmar 2015

• 831 Editions

• Bible translations
• 5 german bibles

• 3 Citationlevels (Book, Chapter, Sentence)

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


Perseus
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• Alphios CTS 

• 1‘175 Editions

• greekLit, latinLit, farsiLit, pdlrefwk

• Heterogenely structured

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 Universities network

Testsetup:

- Get all editions

- Request the passage spanning the 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

Less Redundancy

Mapping large texts on small URNs

Standardisation

Requests independent from name of text units (Chapter, Song, Book)

Text passage always in<passage> - element
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Advantages of this CTS

Online Access

Central Dataset

Less Redundancy

Mapping large texts on small URNs

Standardisation

Requests independent from name of text units (Chapter, Song, Book)

Text passage always in<passage> - element

Configurable Views

Passage is constructed from its text units -> „rules for construction“ can be changed to present diff. Views

Views per GET-Parameter at runtime

Standardisation of text units creates access points for generic tools
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Views - Plain Text

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

<passage>
O Tannenbaum, O Tannenbaum, (…) Wie grün sind deine Blätter! O Tannenbaum, O 
Tannenbaum, (…) Ein Baum von dir mich hoch erfreut! 

</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>
(…)
<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>
(…) 
<div3 n=„6" type="line">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>
(…)
<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>
(…)
<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

Escape the passage

FormatXML

Format XML in passage
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Use Cases

-> Alignment

-> Generic tools and reader

-> CTS – Text 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/


Generic Reader/Browser
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2014 Leipzig University // Martin Reckziegel



Generic Reader TEI vs. Styled
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2014 Leipzig University // Martin Reckziegel



CTS – Text Miner (CTSTM)

CTS Text Mining Framework

Broad and comprehensive framework for text analysis

Done:

Term-Document Matrix

Token/Types per Document/Corpus

Document- and Termbased Pruning + lists of
Stopwords

Tokensequence /(Kookurenz)

-> Fulltextsearch -> Citation Analysis ….
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CTS – Additional Functions

More request possibilities without XML documents

Editions

Authors

CompactDepthTypes

DepthTypes

AlignmentCandidates

Alignment (Bible ind)

Alignment (Bible de)

…
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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

Implemented by
Sascha Ludwig



CTS Cloning

URNs specify @n-Value of <div>s

-> @n-Values can be used to reconstruct URNs

-> Content of one CTS can be cloned

Data can be narrowed down „from left to right“ by URNs

Clone everything from 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



Big Picture

Backup

Data

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

global
decentralised
community organised
community backup‘ed
open access
standardized
persistent citable
easy to install
text repository
for browsing, searching
and analysis of text resources. 


