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* A collaborative, digital project for Coptic research offering:

— Richly annotated, searchable Coptic corpora

— Natural language processing tools:
* Automatic segmentation
« Grammatical analysis (identify verbs, their subject nouns, morphology...)
* Entity recognition and linking (find mentions of John the Baptist...)
* Manuscript lacuna reconstruction

— The Coptic Dictionary Online
(collaboration with TLA/DDGLC and others)

— And more!

https://copticscriptorium.org/

A. Zeldes & C. T. Schroeder
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Plan

* Reading Coptic texts — the CTS repository

Using the Coptic Dictionary Online (CDO)

Linguistic search: ANNIS, parts of speech and syntax trees
Coptic Natural Language Processing service (Coptic-NLP)

Lacuna reconstruction tool (experimental)
Machine readable data (formats on GitHub)

A. Zeldes & C. T. Schroeder
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Data — Coptic Scriptorium

* We now have over 75 works with over 2.4M analyzed words!
* More than a decade of data collection & annotation — ongoing

Coptic Scriptorium words and works by year
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What kind of works do we have?

* Sermons: Shenoute's Abraham our Father

— "As for us, brethren, let us live by the truth so that we are upstanding in all our
works, and so that the prophets, apostles and all the saints might dwell among us, ...”

* Letters: Besa’s Letter to Aphthonia

— ".. you sent to your father and mother: ‘they fought with me,” or "they abused me’.
It's you lying, as they didn’t fight with you nor did they abuse you... ”

» Apophthegmata Patrum (sayings of the desert fathers)

— "They said about the blessed Sarah the virgin that she spent sixty years living at the
top of the river and she never set foot outside to see the river.”

* Bible, saints' lives, letters, documentary material... |@ (V)
and many other works, all freely available and searchable

Want to read these in COPTIC
Coptic? SCRIPTORIUM

https://copticscriptorium.org

A. Zeldes & C. T. Schroeder
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Coptic Scriptorium repository (CTS)

https://data.copticscriptorium.org/

* Reading texts in different visualizations
— Normalized
— Analytic
— Diplomatic (where available)
— Dictionary links
 Searching
— Basic text search
— Metadata search
— Search by entity

A. Zeldes & C. T. Schroeder
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https://data.copticscriptorium.org/

Coptic Scriptorium repository (CTS)

https://data.copticscriptorium.org/

HOME CORPUS AUTHOR MSNAME PEOPLE PLACES ADVANCED SEARCH

Apophthegmata Patrum Sahidic 025: Pambo

Diplomatic Edition

Nroyonagxoocxe
AAMANAMBMX00C
XETaITeaEETEd)

25 @EEMHONAXOCE
(l)opeiﬁﬂeqaoi”rc-:'
2MCTEENEXTEY
M) THHRITBOAR
TEeYPIRWOMNTH
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Taiocéyitc ToTE
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https://data.copticscriptorium.org/

Coptic Scriptorium repository (CTS)

https://data.copticscriptorium.org/

Apophthegmata Patrum Sahidic 025: Pambo
o

Normalized Text

Chapter 1: [EG67] (1) nTOY ON ol
ETEWMWE EMMONAXOC EPOPEL NNEYY

€a alla MaMBM X00C XE€Tal TE T2€E
C“(q\(\ Uil o R o e Tt 11 [mieTaty

He also said that Abba Pambo said: “This is the way that it is fitting for the monk to wear
NTEYPI NOQOMNT NROOY . NTETH A2 [
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https://data.copticscriptorium.org/

Coptic Scriptorium repository (CTS)

https://data.copticscriptorium.org/

HOME CORPUS AUTHOR MSNAME PEOPLE PLACES ADVANCED SEARCH

23 results @ Arabic_Translation = Philippe Zaher (23) X

Page10f2

Abraham Our Father XL 93-94

Shenoute urn:cts:copticLit:shenoute.abraham.monbxl:23-24

Abraham Our Father: YA 518-20

Shenoute urn:cts:copticlit:shenoute.abraham.monbya:1-4

Abraham Our Father: YA 525-30

Shenoute urn:cts:copticlit:shenoute.abraham.monbya:10-18

Abraham Our Father: YA 535-40

A. Zeldes & C. T. Schroeder

Next »

Refine your search

Annotation

Caroline T. Schroeder (21)
Amir Zeldes (17)

Christine Luckritz Marquis (15)
Marina Ghaly (10)

David Sriboonreuang (6)
Elizabeth Davidson (5)
Rebecca Krawiec (5)
Elizabeth Platte (4)
Philippe Zaher (2)

Show More ¥

Arabic translation
Philippe Zaher (23) X

Author

anonymous (18)

Shenoute (5)

Corpus
apophthegmata.patrum (18)
shenoute.abraham (5)
Msname

MONB.EG (18)
MONB.YA (3)
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Coptic Scriptorium repository (CTS)

https://data.copticscriptorium.org/

HOME

CORPUS AUTHOR MSNAME PEOPLE PLACES ADVANCED SEARCH

besa, WAHA, "neTpoc”, ekk

Corpora by people

Aaron
Apa Johannes Canons

Johannes the Archimandrite (urn:cts:copticLit:johannes.canons)

God Who Alone Is True EULIEEEGIE

Shenoute (urn:cts:copticlLit:shenoute.true.amelineau)

Life of Pisentius [GAAISEEEIE)

unknown (urn:cts:copticLit:lives.pisentius)
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Coptic Dictionary Online

https://coptic-dictionary.org/

 Basic search

* Advanced search:
— Search by definition (trilingual)
— Part of speech and dialect
— Quick search

* Detailed information
— Frequency information
— Linking to other dictionaries
— Collocation analysis
— Example usage and entity matching
— Network graphs

A. Zeldes & C. T. Schroeder
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https://coptic-dictionary.org/

Coptic Dictionary Online

https://coptic-dictionary.org/

DHEJ Winner: Best DH
Quick Search Q Go Awards I tool or suite of
&l tools

Coptic Word:

E (install Coptic keyboard)

Dialect: Any e

sy
Defriton:

Definition text:
@®exact sequence
(_contains all words

Definition language:
Any v

Need help segmenting Coptic text?
Try the Coptic NLP service

Lexicon data released under C( . Search interface code is released under the / 0 license. CSS based on B p- lcons from Font /
Web fonts from . Theme adapted from T under the MIT Li
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https://coptic-dictionary.org/

Coptic Dictionary Online

https://coptic-dictionary.org/

* Quick search:
— Enter a Coptic word
— Definition word (English/French/German)
—TLA ID (C3815)
— Regular expression: MNT.*
— Any combination

A Home ©® How to O About Q Go

A. Zeldes & C. T. Schroeder
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https://coptic-dictionary.org/

Coptic Dictionary Online

https://coptic-dictionary.org/

A Home ©® How to O About Q Go

You searched for 'wuT.*' definitions matching .*ness in language any
67 Results

MHTaAOY -- time of youth, youthfulness
MNTAC MNTATIAC oldness

MNTATAMARTE  HETATAMALTE uncontrolledness, incontinence
MNTATAPHXC -- boundlessness

MHTATHOY - deathlessness, immortality
MNTATMIIm -- unworthiness

MNTATHA - pitilessness

MNTATHOYTE  — godlessness

MNTATHOYPE -- unprofitableness

MNTATOYXAL -- unsoundness

MHTATNM®NE - unchangeableness

A. Zeldes & C. T. Schroeder
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https://coptic-dictionary.org/

Coptic Dictionary Online

https://coptic-dictionary.org/

Form Dial. Form ID POS

muTppo S CEB163 Subst. . @
metoypo B (from Coptic Scriptorium) =

Scriptorium tag: N

Known entity ty}

(En) kingdom, reig
(Fr) royauté, regne, royaume

TN MMAY MMAPHB NTEYMHNTPPO *
There is for you the pledge of His kingdom
Dormition of John MERC.AD in Budge ed. (urn:cts:copticLit:misc.dormition_john.budge)

® MINE NTOY HCATEYMNTPPO MNTEYAIKAIOCYNH °
Seek ye His kingdom and His righteousness,
Life of Onnophrius part 2 (urn:cts:copticLit:lives.onnophrius.budge:9-16)

® 32 ENMOKY NPHT AYM ENAYTIEL MTIEPO0Y MNTOYMH * €ETBENETO NATCMTH NCATIEYATTENION MIENX.0EIC IHCOYC

HHEIMHPE MHM NNETHNBMOMK €20YN ETMNTPPO NMIIHYE
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https://coptic-dictionary.org/

Coptic Dictionary Online

https://coptic-dictionary.org/

ayw
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https://coptic-dictionary.org/

ANNIS - linguistic searches

https://annis.copticscriptorium.org/annis/scriptorium

* Words and word sequences

Part of speech tags

Manuscript properties
Metadata
Syntax trees and functions

Entity types and named entity identities

Quantitative breakdowns and export

» Tutorial cheat sheet: https://copticscriptorium.org/ANNIS tutorial

A. Zeldes & C. T. Schroeder
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https://copticscriptorium.org/ANNIS_tutorial
https://annis.copticscriptorium.org/annis/scriptorium

Annotations: The grid-based model

KaTaTPE ENTATHMNTHMNTPE MIINOYTE TaXpPoO

B annotations (grid)

lemma n c€ €TEPE a n MNTMNTPE N n NOYTE | TaXpO

morph MNT | MNTPE

norm T o€ ENT a T MNTMNTPE M n NOYTE | TaXpo

norm_group| KaTaTge ENTATMNTMNTPE MTINOY'TE TaXPpoO

orig T o€ ENT a T MNTMNTPE M n NOYTE | TaXpo

orig_group | xararge ENTATMNTMNTPE MTINOY'TE TaXPpoO

pos ART | N CREL | APST | ART | N PREP | ART | N v

func det root | mark | aux det nsubj case det nmod | acl:relcl
entity abstract

entity person

translation | even as the testimony of Christ was confirmed in you:

chapter_n 1

verse_n 6

vid_n urn:cts:copticLit:nt.1cor.sahidica_ed:1.6

A. Zeldes & C. T. Schroeder
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Annotations: keys,

values, regular expressions

Cauery e

norm="TteI"
orig="T1eel"
lemma="ne"

norm=/.*oc/

lang

lang="Greek"

pos="V" _o_ lang="Greek"
pos="VSTAT"

pos=/V.*/
pos=/CCIRC|CFOC/
morph="MNT"
norm_group="mMnexpicroc"
orig group="Mriexc"

norm="ter"

A. Zeldes & C. T. Schroeder

standard word form

form as spelled in manuscript

dictionary entry

form ends in -oc

item with a language annotation (Greek, Latin, Hebrew, etc.)
exactly all Greek origin terms

a verb overlapping Greek material (part or all of word)
all stative verbs

any kind of verb

a circumstantial or a focalizing converter

part of a compound unit

whole bound group

whole group as spelled

standard form

Coptic Scriptorium tutorial



The POS tag set 1/2

Tag Name Examples
A* Auxiliary alygl, Me[q], Tpely], ...
ADV Adverb €BOA, ON, NWC
ART Article n(e), T(€), N(€), 2€eN, Ke
C.* Converter €, €ETE, NE, ...
CONJ Conjunction AYW, XE, H, MH, EITE, ...
cop Copula ne/Te/Ne
EXIST Existential/possessive ~ OyN/MN
FM Foreign material napa ToyTo
FUT Future Na
IMOD Inflected modifier THP[Y], 2wWIT], ...
N.* Noun AGHT, PWME, APXH, ...
NEG Negation N, &N, TM[CWTM]
NUM Numeral 0Ya, CNaY, ...
» And subtypes: APST, ANEGPST, AAOR... N, NPROP CCIRC, CFOC, ...

A. Zeldes & C. T. Schroeder
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The POS tag set 2/2

Tag Name Examples

PDEM Pronoun, demonstrative nei/nal, Tel/Tal, NEI/Nal

PINT Pronoun, interrogative oY, NIM

PPER.* Pronoun, personal q,G,1,1,N,ANOK,aNT,...

PPOS Pronoun, possessive Mey,TETN,NOY,Ma,NWI,...

PREP Preposition €TBE, 2N, N, MMO[Y], ...

PTC Particle A€, NOI, ...

PUNCT Punctuation "

UNKNOWN Unknown, lacuna B__ _,__OC ___,

V.* Verb CWTM, CWTM, COTM, EIPE, O, AP, ...

VBD Verboid NaNoy[q], nexaly], nexe,...
> And subtypes: PPERS, PPERO, PPERI V, VSTAT, VIMP

» Where necessary we have fused tags:
» TooTy “his hand” = two words, two tags: N PPERO
» TooT “my hand” = one word, tag: N_PPERO

A. Zeldes & C. T. Schroeder
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Multiple words

Cauery

norm="N6I" . norm="T1" N6I followed by feminine article

lang="Greek" . lang="Greek" two adjacent Greek words

norm=/NTOK?/ .1,3 lemma="ne" NTO or NTOK followed by lemma ne within 3 tokens
lemma="ayw" ~1,5 lemma="oN" ayw and oN within 5 tokens (any direction)
pos="N" . pos="PPERO" noun followed by clitic pronoun

norm="a" . norm="¢q" . norm="cwTtM" the sequence a-4-cT™

lemma="oy" . norm="eBOA" . lemma="2aN" oy-eBOA followed by lemma 2N

norm="p" lemma="n" . pos="N" p, definite article, noun (priMeeye...)

norm="€e" . pos="V" . pos="PPERO" to-infinitive followed by clitic pronoun

A. Zeldes & C. T. Schroeder
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Syntactic structure — Universal Dependencies

root

obl

2T
nmeodad

o -
-

nsubj

OMPEM MMO N M ¢ 00y NXE m €E€pPMEYI M Tl TIATPIAPXHC €T  TalHOT
PPERS V PREP PPERO PREP ART N PTC ART N PREP ART N CREL VSTAT

HeO0Yy edgeEH H AHOM N m ooy HXe T EPPHEYI H m MaTPlaPXHC €TE Taglo

A. Zeldes & C. T. Schroeder
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Syntactic queries

I S

func="obj" direct object of a verb

func="vocative" vocative appellation

func=/.subj/ any kind of subject (nominal or clause)
lemma="7" ->dep func="obj" the verb 7 and the object it governs

pos="V" ->dep func="dislocated" & #2 .* #1 verb with preceding dislocated participant

entity="person" ->head pos="NPROP" person entity headed by a proper noun

* See the cheat sheet for the complete list of syntactic function
labels!

A. Zeldes & C. T. Schroeder
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Metadata
Search by MS:

1 @ | «& Path: coptic.treebank > 1Cor_01 (tokens 140 - 150)

1] 1 1]
e norm="weepe" &
lg p " " kaTales Info for salt:/coptic.treebank/1Cor_01
meta: :msName="MONB.YA B annotati
etadata
lemma document: 1Cor_01
. " " morph Name Value
norm= UJ€€p€ norm Grgekb'ﬁext annotated afs sbl_greek A
. _ and sbl_apparatus are from the SBL
& meta o o mSName—/MONB . */ Greek_source Greek New Testament (c)2010 Society
norm_grc of Biblical Literature and Logos
. Software.
orig Elri]zabeth Platl;[e, David Sriboonrﬁuialmg,
. Christine Luckritz Marquis, Mitche
orig grot annotation Abrams, Lance Martin, Caroline T.
= Schroeder, Amir Zeldes
pos book 1Cor
func chapter 1
entity corpus sahidica.1corinthians
entity document_cts_urn  urn:cts:copticlit:nt.1cor.sahidica_ed:1
| entities gold
translatio
identities gold v
chapter_1

corpus: coptic.treebank

A. Zeldes & C. T. Schroeder
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Aggregate statistics

- © Help/Examples | Lhl Frequency Analysis *

entity="place" ->head pos="N" ‘
5 New Analysis
uery
guilder Showing historgram of top 100 results, see table below for complete dataset.
e linear scale
i log1g scale
&

Corpus List | Search Option:

Q Search History w
50
Valid query, ¢ & Export
searching. Ll Frequency Analysis j,—‘l ” I
H I I I i e

. . - ¢ P & & o - & R . P K & Y,
Visible: | scriptorium s 5 & & o & g P & P & 5 o & )
4 ! ¢ & l : 3 ,'-f & ol & & & & 7 ¢ ¢ ’ & ‘_4-"'
Name “ Texts  Tokens
apophthegmata.patrum 126 15,752 e B 121 items with a total sum of 778 (query on coptic.treebank)
besa.letters 5 4,542 i ] E] ot #1lentity #2Ipos #2llemma count
bohairic.1corinthians 16 12,689 e 3 1 place N Ma 165
bohairic.habakkuk 3 2,052 e 3 2 place N H1 56
bohairic.lausiac 3 13,463 e 3 3 place N Kag 46
bohairic.life.isaac 3 16,842 e B 4 place N KOCMOC 45
bohairic.life.shenoute 3 14,194 o B 5 place N e 33
bohairic.mark 16 20,864 e B 6 place N 82ACCA 25
bohairic.nt 260 251774 O B 7 place N ronie 23
hohairic.ot 637 4932724 i ] B g place N e 22

A. Zeldes & C. T. Schroeder
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Coptic NLP

https://tools.copticscriptorium.org/coptic-nlp/

* Automatic word segmentation
* Part of speech tagging

* Entity recognition

* Syntax parsing

A. Zeldes & C. T. Schroeder
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https://tools.copticscriptorium.org/coptic-nlp/

Coptic NLP

https://tools.copticscriptorium.org/coptic-nlp/

Coptic NLP Service

Enter Coptic text in UTF-8 (XML markup is also allowed, 10,000 characters max).
Bound groups should be separated by spaces or underscores.

If you need to analyze longer texts or multiple texts automatically, you can log in to the secure area
or use the API. For a login please contact Amir Zeldes.
Dialect:

@ Auto-detect
Sahidic
Bohairic

Input:

My data contains meaningful linebreaks @
® Ignore linebreaks in my data

Output:
Use old finite state tokenizer @
Re-merge bound groups ©@

Conservative merging @
Aggressive merging @
Smart merging ©@
Segment at merge point @

A. Zeldes & C. T. Schroeder
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https://tools.copticscriptorium.org/coptic-nlp/

Coptic NLP

https://tools.copticscriptorium.org/coptic-nlp/

SGML pipeline @ Just piped and dashed morphemes

Stretch milestones @
Tokenize [stk-6.0.0]
Automatic
From pipes in input
Normalize @
Tag[flairbert-6.0.0]
Lemmatize
Language of origin
MWE recognition &
Parse[diabert-un2.15]

Entity recognition @

a<hi rend="red">qy</hi>cwTh ncwy Re
IMATTENOC MMNTWBHP .

@ TETHPMME NTWTH NETKAM2 HICATANAC
€TPEYET €20YN HUXMFH HHMA ETOYAAB
HIINOYTE * &YW NTETHCWMY MIEYPE
ETENTWTH ME MMINFMMTH * MIETHPNMEEYE
NTATIOPACIC MIIATIOCTONOC

XETMETHNACMM®Y' MIEPTE MIINOYTE .

A. Zeldes & C. T. Schroeder
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https://tools.copticscriptorium.org/coptic-nlp/

Lacuna reconstruction (experimental)

https://gucorpling.org/lacuna-demo

* Reconstructing individual letters
* Top-K candidates

* Ranking proposed candidates

« Comparing models

Coptic Manuscript Reconstruction Tasks

Predict Lacuna Predict Lacuna (top k) Rank Lacuna Candidates

» More details in the paper:
https://aclanthology.org/2024.ml4al-1.8/

A. Zeldes & C. T. Schroeder
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Machine Readable Data (GitHub)

https://github.com/CopticScriptorium/corpora

* Downloading datasets

* Overview of formats
— TEI XML
—TT SGML
— CoNLLU
— ANNIS & PAULA

A. Zeldes & C. T. Schroeder
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https://github.com/CopticScriptorium/corpora

Thanks to our team, our supporters and you! COPTIC

SCRIPTORIUM
 Coptic Scriptorium Pls:

— Amir Zeldes, Georgetown University
— Caroline T. Schroeder, University of Oklahoma
* DH Specialist
— Nicholas Wagner
* Senior Editors & Consultants:
— Rebecca Krawiec, Canisius University
— Christine Luckritz-Marquis, Union Presbyterian Seminary
— Hany Takla, St. Shenouda Society
— Nina Speransky, Hebrew University of Jerusalem
— And many more volunteers! (https://copticscriptorium.org/about)

g

SCAN ME

» We thank the St. Shenouda Society for their generous support!
» Support us at: https://copticscriptorium.org/donate

A. Zeldes & C. T. Schroeder
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