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Ethiopian and Eritrean manuscript culture

Map: centres of Christian manuscript production © E. Sokolinski 2015

S U D A N

Y E M E N

S O M A L I A

D J I B O U T I

▪ Written culture since the 1st 

Millennium BCE.
▪ Language: Gǝʿǝz 
▪ Religions:

▪ Christianity

▪ Islam

▪ Judaism

▪ Traditional religions

▪ Centres:
▪ Late Antiquity: Aksum, Adulis

▪ Post-Aksumite: Lālibalā, Gondar

▪ Modern: Addis Ababā

▪ Manuscripts:
▪ Since the Aksumite times

▪ Codex / Parchment

▪ Of possibly c.200,000 (up to 
1,000,000?), c.20,000 relatively 
accessible and/or described with 
different degree of detail and 
accessibility



▪ The only manuscript culture in Sub-Saharan Africa since the 
Antiquity / Late Antiquity

▪ Enormous material, literary, and documentary cultural heritage

▪ C.200,000 up to 1,000,000 MSS (codices) from the 5th/6th to 21st 
century; c.500 Sabaic, Greek, and Ethiopic inscriptions from the 
Antiquity and Early Middle Ages

▪ Of them only c.20,000 catalogued

Focus of the project Beta maṣāḥǝft
(lit. House of Books, i.e. Library)



▪ Study of all aspects of Ethiopian written culture

▪ History of literature as evidenced by manuscripts

▪ Accessible, searchable, and analyzable with the help of a digital 
research environment

Aims of the project Beta maṣāḥǝft



Why DTS?
● Expose a non hierarchical canon 
● Present text data in a machine reusable way

○ Where we have no text (only the structure)
○ Where we have some text

● Retrieve precise passages
○ For collation (BM)
○ For solution of citations (Dillmann)

● Interact with other collections



BM XML and RDF from GitHub



GitHub based Workflow

XML

COLLABORATORS

Developers
End Users

SYNC

Versioning backups

Stores the XML and 
transforms it to RDF 
for the triplestore
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Main features of the Beta maṣāḥǝft DTS APIs



THERE IS NO TEXT!
sometimes we only know the structure, or have only a fragment

weird , but real...

Standard API and what you may not expect



Fragment returned without link to the 
schema and in the version edited by the 
project. Unusable. 

Exodus

/api/dts/collections?id=urn:dts:betmas:LIT1367Exodus

/api/dts/navigation?id=urn:dts:betmas:LIT1367Exodus

/api/dts/document?id=urn:dts:betmas:LIT1367Exodus:1

Example 3All three APIs

We do not use this, it is for you! 
Uses XQuery to query the source 
TEI and SPARQL to query the 
RDF triplestore to populate 
information

We do not use this, it is for you!

We use this to retrieve citations for 
the Online Dillmann

If there is no text yet, then 
nothing is retrieved.

https://github.com/BetaMasaheft/BetMas/blob/master/BetMas/modules/dts.xqm

https://github.com/BetaMasaheft/BetMas/blob/master/BetMas/modules/dts.xqm


Example 3Versioning and citability of the data



Versioning and citability of the API 

/api/dts/collections?id=urn:dts:betmas:LIT1367Exodus

/permanent/7361041aa4cf766114ddd593ffc78
356660c5db0/api/dts/navigation?id=urn:dts:bet
mas:LIT1367Exodus?level=1

How to model 
these versions?

Example 3

https://betamasaheft.eu/permanent/7361041aa4cf766114ddd593ffc78356660c5db0/api/dts/navigation?id=urn:dts:betmas:LIT1367Exodus?level=1
https://betamasaheft.eu/permanent/7361041aa4cf766114ddd593ffc78356660c5db0/api/dts/navigation?id=urn:dts:betmas:LIT1367Exodus?level=1
https://betamasaheft.eu/permanent/7361041aa4cf766114ddd593ffc78356660c5db0/api/dts/navigation?id=urn:dts:betmas:LIT1367Exodus?level=1


ID

Redir
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HTMLRDF+XML

TEI-XML

TEI-XML

TEI 
w
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/api/void/{ID}

DTS 

IIIF

Pelagios places 
annotations

Findability of IIIF API
from

TEI Yes 

VoID Yes 

RDF Yes 

DTS ? 

http://nomisma.org/docum
entation/contribute

"foaf:depiction" : {
      "svcs:has_service" : {
        "doap:implements" : "http://iiif.io/api/image/2/level1.json",
        "dcterms:conformsTo" : "http://iiif.io/api/image",
        "@type" : "svcs:Service",
        "@id" : "https://betamasaheft.eu/api/iiif/ESqdq004/manifest"
      },
      "@type" : "edm:WebResource",
      "@id" : "https://betamasaheft.eu/manuscript/ESqdq004/viewer"
    }

Europeana Data 
Model specifications

Example 2

?

http://nomisma.org/documentation/contribute
http://nomisma.org/documentation/contribute
http://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_profiles/IIIFtoEDM_profile_042016.pdf


Examples from the 
Beta maṣāḥǝft DTS Collection API 



1. Multiple titles

2. Alternative authors

3. Versions in two different languages

4. Multiple recensions (versions)

5. Inscription preserved only in manuscript tradition

6. Multiple ancient copies of multiple texts



/api/dts/collections?id=urn:dts:betmas:LIT2170Peripl

Example 1Periplus of the Erythrean Sea : URIs of multiple titles

"dts:extensions" : {
    "crm:P102_has_title" : [ 
"https://betamasaheft.eu/LIT2170Peripl/title/t2", 
"https://betamasaheft.eu/LIT2170Peripl/title/t1" ]
  }

"dc:title" : [ {
      "@lang" : "gr",
      "@value" : "ΠΕΡΙΠΛΟΥΣ ΤΗΣ ΕΡΥΘΡΑΣ 
ΘΑΛΑΣΣΗΣ"}, 
{"@value" : "Períplous tês Erythrâs thalássēs"}, 
{"@value" : "Periplus of the Erythraean Sea"} ]

<title xml:id="t1">Periplus of the Erythraean Sea</title>
<title corresp="#t2" type="normalized">Períplous tês Erythrâs thalássēs</title>
<title xml:id="t2" xml:lang="gr">ΠΕΡΙΠΛΟΥΣ ΤΗΣ ΕΡΥΘΡΑΣ ΘΑΛΑΣΣΗΣ</title>



/api/dts/navigation?id=urn:dts:betmas:LIT2170Peripl

Example 1Periplus of the Erythrean Sea : multiple citation structures

<div type="edition" xml:lang="gr" resp="#frisk">
<head>
<surplus>ΑΡΡΙΑΝΟΥ</surplus>
ΠΕΡΙΠΛΟΥΣ ΤΗΣ ΕΡΥΘΡΑΣ ΘΑΛΑΣΣΗΣ

</head>
<div type="textpart" subtype="chapter" n="1" 
xml:id="chapter1">
<ab>
<pb n="1" corresp="#frisk"/>
<pb n="51" corresp="#casson"/>
<pb n="257" corresp="#mueller"/>
<pb n="9r" corresp="#L"/>
<pb n="40v" corresp="#P" 
facs="https://digi.ub.uni-heidelberg.de/digli
t/iiif/cpgraec398/canvas/0084.json"/>
Τῶν ἀποδεδειγμένων ὅρμων τῆς
<placeName ref="pleiades:39290">Ἐρυθρᾶς 
θαλάσσης</placeName>
καὶ τῶν περὶ αὐτὴν ἐμπορίων πρῶτός ἐστιν λιμὴν
...

</ab>
</div>



Example 1URIs of multiple titles, alignment of versions in different languages

Defaults on the html at 
                   

https://betamasaheft.eu/works/LIT1697J
ubilees#t3greek

Unless RDF requested, which will return 
a graph centered at this URI

https://betamasaheft.eu/LIT1697Jubilees/title/t3greek

See example 3

We make this statement using the 
URIs of title, because there is no 
better URI available!

https://betamasaheft.eu/works/LIT1697Jubilees#t3greek
https://betamasaheft.eu/works/LIT1697Jubilees#t3greek


<relation name="saws:formsPartOf" 
active="LIT3962Homily" passive="LIT1295Dersan"/>
<relation name="saws:isAttributedToAuthor" 
active="LIT3962Homily" passive="PRS10425Yohanne"/>
<relation name="saws:isAttributedToAuthor" 
active="LIT3962Homily" passive="PRS8121RetuaH"/>

Example 2Alternative authors of the
Homily on the Archangel Michael (for Miyāzyā)

       

/api/dts/collections?id=urn:dts:betmas:LIT3962Homily 

"dts:extensions" : {
    "saws:isAttributedToAuthor" : [ 
"https://betamasaheft.eu/PRS8121RetuaH",  
"https://betamasaheft.eu/PRS10425Yohanne" 
],
    "saws:formsPartOf" : 
"https://betamasaheft.eu/LIT1295Dersan"
  }

/api/dts/collections?id=urn:dts:betmas:LIT1295Dersan

<div type="textpart" 
subtype="chapter" xml:lang="gez" 
corresp="LIT1637Homily" 
xml:id="HomilyHedar">...</div>

https://betamasaheft.eu/LIT1295Dersan OR
/api/dts/collection?id=urn:dts:betmas:LIT1295Dersan 
?? or perhaps all the urn staff should simply go ??

https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas:LIT1295Dersan
https://betamasaheft.eu/LIT1295Dersan


Example 3

/api/dts/collections?id=urn:dts:betmas:
LIT5064HEpA

History of the Episcopate of Alexandria - versions in two different languages

Saws:hasVersionInAnotherLanguage
Would point me to the eventually 
existing latin version, and how would 
the alignment between the two 
navigations be done? How would a 
DTS reader know that a particular 
piece in the navigation corresponds to 
another in the structure of the parallel 
text?

In the following example this is done 
with narrative units, which here would 
not be appropriate.



Organisation of BM DTS endpoint

Written Artefacts
Manuscripts
Inscriptions
etc.

Textual Units

Narrative Units

SAWS
repertories / 

clavis

https://betamasaheft.eu/api/dts/collections?id=urn:dts

/api/dts/collections?id=urn:dts:betmas/api/dts/collections?id=urn:dts:betmasMS

https://betamasaheft.eu/api/dts/collections?id=urn:dts
https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas
https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmasMS


Physiologus - multiple recensions

From: Villa 2018, 145
https://www.aai.uni-hamburg.d
e/en/comst/pdf/bulletin4-1/143
-150.pdf

Example 4

Written 
Artefacts

Textual 
Units

Narrative 
Units

SAWS

https://www.aai.uni-hamburg.de/en/comst/pdf/bulletin4-1/143-150.pdf
https://www.aai.uni-hamburg.de/en/comst/pdf/bulletin4-1/143-150.pdf
https://www.aai.uni-hamburg.de/en/comst/pdf/bulletin4-1/143-150.pdf


<div type="textpart" subtype="chapter" n="4" 
xml:lang="gez" xml:id="Chapter4" 
corresp="https://betamasaheft.eu/NAR0013pelican">
<label xml:lang="en">On the pelican</label>

</div>

The general record has 
no text, only some 
structure

<relation 
name="saws:isVersionOf" 
ref="http://purl.org/saws/ontology#isVersionOf" 
active="https://betamasaheft.eu/LIT4915PhysA" 
passive="https://betamasaheft.eu/LIT1401Physio"/>

Each version has parts of 
transcription and one or 
more edition

<div n="4" xml:id="ed1ch4" type="textpart" 
subtype="chapter" 
corresp="https://betamasaheft.eu/NAR0013pelican">
<div n="1" xml:id="ed1ch4se1" type="textpart" 
subtype="sentence">
<ab> ፬ፍካሬ፡ በእንተ፡ ዖፍ፡ ዘስሙ፡ ጰልቃን፡ ዘውእቱ፡ ግራብ። </ab>

</div>
…
</div>

Example 4The data in TEI

Written 
Artefacts

Textual 
Units

Narrative 
Units

SAWS

Alignement 
with Nar unit 

= 
position in 

text 
irrelevant



Example 4Findability on the website



From The URI https://betamasaheft.eu/LIT1401Physio for the generic record

● Requesting the RDF representation will give no statements about version

● requesting RDF will return also the version in a triple

● requesting the html and then the versions, will return the versions

The alignment with narrative units is not surfaced in the 
navigation endpoint at the moment

Physiologus, findability of the three versions Example 4

https://betamasaheft.eu/LIT1401Physio


Normally versions of the text are visible only where the statements are made (in the versions)

/api/dts/collections?id=urn:dts:betmas:LIT1401Physio : Will not tell me anything

Reasoning in the script to look for triples where this is object and reproduce them using the inverse of 
the property in use if needed

"saws:hasVersion" : [ "https://betamasaheft.eu/LIT4916PhysB", 

"https://betamasaheft.eu/LIT4915PhysA", 

"https://betamasaheft.eu/LIT4917PhysC" ]

Which is nowhere else in the data, is a transposition of the  saws:isVersionOf statements

/api/dts/collections?id=urn:dts:betmas:LIT4915PhysA : Will tell me it is a version of LIT1401Physio only.

Physiologus, findability of the three versions in DTS Example 4

"dts:extensions" : {
    "crm:P102_has_title" : "https://betamasaheft.eu/LIT4915PhysA/title/t1",
    "saws:isVersionOf" : "https://betamasaheft.eu/LIT1401Physio"
  }

https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas:LIT4915PhysA


Example 5

/api/dts/collections?id=urn:dts:betmas:LIT5019MonumentumAdulitanum2

RIE 277 - a lost inscription attested only in a manuscript

/api/dts/collections?id=urn:dts:betmasMS:RIE277

"dts:extensions" : {
    "crm:P1_is_identified_by" : [ "PH219054", 
"RIÉ 277", "103009" ],
    "dc:hasPart" : 
"https://betamasaheft.eu/LIT5019Monumentu
mAdulitanum2"
  }

"dc:source" : [{
      "fabio:isManifestationOf" : 
"https://digi.vatlib.it/view/MSS_Vat.gr.699",
      "@type" : "lawd:AssembledWork",
      "@id" : 
"https://digi.vatlib.it/view/MSS_Vat.gr.699"
    } ]

ONE 
WAY!

https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas:LIT5019MonumentumAdulitanum2
https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmasMS:RIE277


Example 6RIE 185 and 270, RIE 185bis and 270bis - Multiple ancient copies of multiple texts

/api/dts/collections?id=urn:dts:
betmas:LIT4851greekRoyal

/api/dts/collections?id=ur
n:dts:betmasMS:RIE185
bisand270bis

/api/dts/collections?id=
urn:dts:betmasMS:RIE
185and270

/api/dts/collections?id=urn:dts:betma
s:LIT4850pseudotrilingual

saws:isDirectCopyOf

saws:isVersionInAnotherLanguageOf

dc:hasPart dc:hasPart



Example 6

LIT4851greekRoyal

RIE 185 and 270, RIE 185bis and 270bis - Multiple ancient copies of multiple texts

RIE185bisand270bis RIE185and270

LIT4850pseudotrilingual

saws:isDirectCopyOf

saws:isVersionInAnotherLanguageOf

Stone with two 
texts

dc:hasPart dc:hasPart

"dts:extensions" : {
    "crm:P1_is_identified_by" : [ "102470", "103010", "RIÉ 185 and 270", "RIÉ 185", "RIÉ 270", 
"102469" ],
    "saws:hasDirectCopy" : "https://betamasaheft.eu/RIE185bisand270bis",
    "dc:hasPart" : [ "https://betamasaheft.eu/LIT4851greekRoyal", 
"https://betamasaheft.eu/LIT4850pseudotrilingual", 
"https://betamasaheft.eu/LIT4850pseudotrilingual" ]
  }

https://betamasaheft.eu/api/dts/collections?id
=urn:dts:betmasMS:RIE185and270

https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmasMS:RIE185and270
https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmasMS:RIE185and270


Example 6

LIT4851greekRoyal

RIE 185 and 270, RIE 185bis and 270bis - Multiple ancient copies of multiple texts

RIE185bisand270bis RIE185and270

LIT4850pseudotrilingual

saws:isDirectCopyOf

saws:isVersionInAnotherLanguageOf

Text on two 
stones

dc:hasPart dc:hasPart

"dc:source" : [ {
      "fabio:isManifestationOf" : 
"https://betamasaheft.eu/RIE185and2
70",
      "@type" : "lawd:AssembledWork",
      "@id" : 
"urn:dts:betmasMS:RIE185and270"
    }, {
      "fabio:isManifestationOf" : 
"https://betamasaheft.eu/RIE185bisan
d270bis",
      "@type" : "lawd:AssembledWork",
      "@id" : 
"urn:dts:betmasMS:RIE185bisand270
bis"
    } ]

https://betamasaheft.eu/api/dts/collections?id
=urn:dts:betmas:LIT4851greekRoyal

"dts:extensions" : {
    "saws:hasVersionInAnotherLanguage" : 
"https://betamasaheft.eu/LIT4850pseudotrilingual",
    "saws:isVersionInAnotherLanguageOf" : 
"https://betamasaheft.eu/LIT4850pseudotrilingual",
    "crm:P102_has_title" : 
"https://betamasaheft.eu/LIT4851greekRoyal/title/t1"
  }

https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas:LIT4851greekRoyal
https://betamasaheft.eu/api/dts/collections?id=urn:dts:betmas:LIT4851greekRoyal
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