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Abstract. We present a lexicographic search engine built on top of the largest
Arabic multilingual database, allowing people to search and retrieve transla-
tions, synonyms, definitions, and more. The database currently contains about
150 Arabic multilingual lexicons that we have been digitizing, restructuring, and
normalizing over 9 years. It comprises most types of lexical resources, such as
modern and classical lexicons, thesauri, glossaries, lexicographic datasets, and
(bi/)tri-lingual dictionaries. This is in addition to the Arabic Ontology — an
Arabic WordNet with ontologically cleaned content, which is being used to
reference and interlink lexical concepts. The search engine was developed with
the state-of-the-art design features and according to the W3C’s recommendation
and best practices for publishing data on the web, as well as the W3C’s
Lemon RDF model. The search engine is publicly available at (https://ontology.
birzeit.edu).

Keywords: Arabic - Multilingual lexicons + Online dictionary -

Language resources * Lexical semantics + Lexicographic search -
W3C lemon - RDF - NLP

1 Introduction and Motivation

The increacino demandce ta nee and rence dictinnariee (af all tunee) in madern annli-

Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic
Search Engine. The 24th International Conference on Applications of Natural Language to
Information Systems (NLDB 2019). Pages(234--246), LNCS 11608, Springer. 2019.

ni http://www.jarrar.info/publications/JA19.pdf
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*»* The importance of lexical resources (dictionaries,
thesauri, wordnets, linguistic ontologies) is increasing
in many application areas, such as:

* NLP tasks and applications

* Information search and retrieval
* Multilingual big data

e Multilingual semantic web

* Data integration

* among many others.

+»» Lack of Arabic Lexical resources for human use!
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+¢* Lack of Arabic Lexical resources for NLP!




Solution

Digitize, Collect, Build, then clean and link
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» Make available online for people

» Make available through APIs for NLP applications



Lexical Resources at Birzeit University

: Lexicographic -

Database

The largest Arabic-
multilingual database

(semantics & morphology)

.
S~

Arabic
Ontology

Classification of the
meanings of the Arabic
Terms - formal
Arabic Wordnet

Dialect
Corpus

s
urras

Corpus for Palestinian Arabic
Ailalil) dpalal) Al 45 y0e

@ Stem @ MSA @ Surface @ Gloss
1© Whole Word ) Substring

A large text in dialect,
each word is annotated
with 16 features

-
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Linguistic Big Data Graph via a
Lexicographic Search Engine
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The Lexicographic Database

ontology4birzeit.edu

attribute

* The largest lexicographic
Arabic database o 1

43 results (0.09 s€cs)

predicate | Attribute Jyanal
L5 e B AL, 0 Sleal) Al 3 43 Sl A pilaid) sie Jgendl
sl el e Jpeals g smsalls Jymna) 52 2S5 g sl B2 P e

4 Philosophy Lexicon (Vo1 182) ©

attribute - 3 results (0.04 secs)

* Contai i
tains most lexicon types:
. . iaall Attribute
glossaries, thesauri, e ST

L] . .

L]
bl/trllln ua M . s Attribute
IC Ionarles _wv@wmu‘m\x;g,‘vwgmm@.‘u
¥ Phiosophy Lexicon (V0l-182) ©

V4

I I Iorph datasets H TA;f:““"““‘gl*—"“J\“i*"-"l"3.*“\*"3»\33}"*'«3-,4I'«i-adimensionlatmhutepropen\/
) ra I C a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property”

* Arabic WordNet ©

OntOIOgy’ and more. s | K | i 35 | 33 | e attrbuE

an abstraction belonging to or characteristic of an entity
% Arabic WordNet ©

» Attribute u|m|3§a;k|1;)&‘w\m\x«- | )
An abstract that describes qualities of an entity without using units
of measure

ki g Qi 02 e o) Basls Aaf 2 ks Gy 202
example: J& ) o O il dia s L O
@ 293263 TypeOf : {Abstract)

p Physical Attribute vy
Attribute that describes an abstract quality of things
Lees 4 .

¢t B2 Rk B 02 FREE

example: o= o= ) Lala) 3200 A a5

@ 293264 TypeOf : {Attribute}

» Abstract Attribute 15 ) K | 323 Km
Attribute that describes an abstract quality of things
u;@.ﬂ‘ujyl}m\skg’!} i Aba

example: o) o= laall Lalal 335 Ada (A S

@ 293265 TypeOf : {Attribute}

Jseas attribute predicate
Propositions attributives 3dss) Vil Asa s g 250 e Ji L - Lakaie

 Covers most domains: =
science, technology, law,
business, art, philosophy, ... amE

jmedia  attribute | flavor | difference | charactel
Al Amiria Printing House

Academy Portal Browse Oniine

WKz 3as WM

https://ontology.birzeit.edu



Some Statistics

Currently!
Category |Lexical Concepts| Lexical entries Synsets Translations pairs Glosses Semantic relations
Total (Millions) 1.1 M 24M 1.8 M 1.5M 0.7M 05M
1,100K Arabic
1,100K English 800K Arabi ) i . |170K Sub- link:
nats e 1 © 1,000K English-Arabic [400K Arabic N sup?r s
Sub Count 200K French 800K English 300K Enelish-French | 300K Enelish 29K Part-of links
oD OIS 3K Others  |200K French | an 1‘; xes,c K Ortf “1260K  Has-Domain links
rench-Arabic ers
1,300K Single-word | 50K Others 30K Other links
1,000K Multi-word




Constructing the Database (9 years)

. I= = = | manual
Bi/tri Linguistic : : Semantic- igitizati
L . 9 Thesauri Glossaries L digitization
Dictionaries Lexicons variations 150 lexicons

_ /
multilingual, semantics, morphology, features...
Temp Templates
Lexical Entry Lexical Concept
Lexical Entry ID Lexical concept ID
Lexical Entry Synonyms <lexicalEntry,;> | <lexicalEntry,>|... | <lexicalEntry,>
Definition
Feature/derivation | Value/LexicalEntryID
Example
Relation Name LexicalConceptID
J_L Semi-automatic
A4 cleaning and

normalization

Lexicographic Database




Cleaning and Normalization

* Lexicons are typically designed to be printed and used as hard copies.

* Big challenges when converting them into a machine processable format.

Examples of challenges:

Challenges induced by ordering:

n u

“accelerator (linear...)”, “affinity (chemical)”, “drawing (final)”, “earth (the)”, and “crush
(to)”, “tube (pipe)”, “academy (of art)”

Subterm synonymy:

n u

“liquid drier, drier”, “calomel electrode, calomel”, “kelvin's scale, kelvin's absolute scale”

Long multiword lexical entries:

“buildings or other structures recurrent taxes on land”. Such cases of long and “poor”

Character set: Same characters and symbols have different encodings across different
languages (e.g., the dash, quotations, punctuations, and whitespaces),

> See 30 parsers at: Hamzeh Amayreh, Mohammad Dwaikat, and Mustafa Jarrar. Lexicon
Digitization -A Framework for Structuring, Normalizing and
Cleaning Lexical Entries, Technical Report, Birzeit University 2018.



Obtaining Copyrights

Obtained permission
from each lexicons
owner (individually
contacted).

Most accepted!

Show lexicon name and
© copyright symbol
beside each result.

Promote lexicons (click
to see lexicon info)

ontology.birzeit.edu

@ [ attribute

Translations Synonyms Definitions

Ontology Dictionaries ~ Morphology

IR +5 resuits (0.08 secs)

Predicate | Attribute Jsesall
o8 (L5 e Al ) A el cla il (550 lenl) Bl B 4y Sl g pilaiall e ganal
el il i Jsanall 5 g sl s Jsanadl g o0 S5 g sl 505 S u) WS

> Philosophy Lexicon (Vol.1&2) ©

4aall Attribute
(Rl ol 3ullS 1o Lede ¢3S A A 5l 3 Dl pal e e Il pu) o Al
el 1 il o priall ol g e Je il pad ol o cpn ) e Fialy Gl Jaally colell

*  Philosophy Lexicon (Vol.182) ©

4ia Attribute
Aleall 3 same Ladl Al 5 e 5l Gt gy Gy Anals
$»  Philosophy Lexicon (Vol.182) ©

A | LA | Cilag | i | 33 | 383 | 33544 4 | 4a dimension | attribute property
a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
©* Arabic WordNet ©

Allad | Aals | i | 335 | 33 | s attribute

an abstraction belonging to or characteristic of an entity
$*  Arabic WordNet ©

Jseas attribute predicate
Propositions attributives i) Ll 4t ¢ 550 e J& Lo - Likie

About L

[
ONTOLOGY

attribute - 3 resuits (0.04 secs)

P Attribute L | 58 | 08 | 350 R | a0 Al | S | ALt | s
An abstract that describes qualities of an entity without using units
of measure
ool B s Jlanial (50 Lo ool Aals Aad (g0 il s Gy 353
example: JEal & o5l Lalal dia s (G4 ol
® 293263 TypeOf : {Abstract)

p Physical Attribute &% fia
Attribute that describes an abstract quality of things
Lo il 3200 dpald daf e jai dda
example: gudy) e slaall Balal 33500 dia (A m S

@ 293264 TypeOf : {Attribute}

> Abstract Attribute k) i | Sa5as daa
Attribute that describes an abstract quality of things
Lo ool 530na Apald dad o jiai dba
example: cbsy) e slaall Lalal 33aa dda (& a S

® 293265 TypeOf : {Attribute}

\ * Philosophy Lexicon ©
5 attribute | fl2

5 juae 1

Academy of the Arabic Language-Cairo

“« K

Academy Portal
1022977

Philosophy Lexicon

Al Amiria Printing House

Browse Online

Buy




Lexicographic
Search Engine



Lexicographic Search Engine

]
L LL)
e | English =38
About License Al

* Free access to people:
students, translators,
researchers, Arabic learners ...

sl L alglaill
6 %lc’bé%%mv
. API aCCESSibIe for NLP Mostsearched:Book, Table, Time
applications.
e

1022977

https://ontology.birzeit.edu

Reference:

Mustafa Jarrar, Hamzeh Amayreh: An Arabic-Multilingual Database with a Lexicographic Search Engine.
NLDB 2019. Pages(234--246), LNCS 11608, Springer. 2019.


https://ontology.birzeit.edu/

Lexicographic Search Engine

* Search 150 lexicons for o

C a https ontology.birzejt eqy
definitions, synonyms, e
specialized translations,

morphology, ontology...

2

Ontology Dictionaries Morphology

About License 2

Lexicographic Search Engine

The largest Arabic lexical database:
Arabic Ontology + 150 Arabic dictionaries,

;ﬁ b
i

)

§

The Arabic Ontology 150 Dictionarjes

An Arabic Wordnet with ontologically-clean content. Multilingual dictionarjes Wwere digitized anq integrated, Only the
Classification of the meanings of the Arabic terms, based on Semantic features (deﬁm’tions, Synonyms, trans!atiuns) are
state-of-art science, rather than on Speakers' najve knowledge, Currently displayed, soon the morphological features,
see[1].

* Accurate! compared with
machine translation.

* The first of its kind! e.g.,
there are no similar search Ontology Top Levels
e

The top levels of the Arabic Ontology tree are the most

e n gi n e S fo r E n g I I S h abstract concepts in Arabic; they are Philosophically

and logically well define. This figure shows only the % oo ‘B@@e@@ - =
top three levels.

S

Cecocce® © gggeea@’
lexicons!

https://ontology.birzeit.edu



Search Taps

Ontology tab: results in this tab are ontology concepts retrieved only from the
Arabic ontology. The tab also allows expanding and exploring the ontology tree.

¢ | En

\ Time o Q i
Translations Synonyms Definitions v

Ontology ~ Dictionaries  Morphology About License L

> time £ | 525 | i

An occurrent representing a region in the timeline, realized by its starting
and ending points, its length represents the temporal dimension of events
or objects | . ) .

o) Jiay Ll gha Al Adats 5 )y Aatly 4313 & )05 el jaall (a3l dad (ga Te ey 272

Cila s sa gl Eilaal

example: 4l e G gl Jga a1 019 s
203570 & TypeOf : {Occurrent}

> Interval | Time Interval a3 | 3%

Amount of time, its length is calculated based on the the temporal
dimension of astrological events, its starting and ending points are not
equal, and has no gaps.

O SRS (g lia e Aleds Al 4l A3l Claal e 40 Baliy L e ol Gaad y o280 e )

Aia 3l &l yadl

example: Wiy iy pualtll g8 G Aia 55 sa Ji
1793577 |k TvneOf * {timel



Search Taps

Dictionaries tab: results in this tab are lexical concepts retrieved from the
lexicons.

¢ | En
(&) [ Time o Q St
@ Translations @ Synonyms ¢ Definitions 7
Ontology  Dictionaries ~ Morphology About License L

Ol ald  time noun

:» Lexicon of Knowledge Engineering ©

ol Time

Ala g AiaY Leginli s Al Laa¥ i cufiola oy Aadl gl 50l sa 9 alilig o )< gl Lo -
3l o3l Al i) 1058 i3 Glasl) gan s Adaladl a3y ccnladll a3 5 el ey
:»  Philosophy Lexicon (Vol.1&2) ©

Sl gle ) Reaction-time

Ola S gl il sae aly Jadll o) gy Sigall Cogan iy Andl gl Baall g4 LSV ()

o 580 LY Sl (omaia o el sl dadl) ilisa o Sigal GalSas¥) Gl sl dagd) ulSaay)
PR

> Philosophy Lexicon (Vol.1&2) ©

e time
Adprasae o llay 885 4ie ¢ Ja Baall 5 ¢ AaDie Claall 4 e 3 gaae e uilaia Jau
:»  Philosophy Lexicon ©



Search Taps

Morphology tab: results are linguistic features, lemma(s), inflections, and
derivations of the searched term (partially implemented!).

¢ | En
[w- o q =

 Translations ( Synonyms ( Definitions v
Ontolo Dictionaries Morpholo About License AL
gY P 8y
" s ® 7 " 'O;j
Gadl il iz
© q.'vml e.;a.gli
Ga) .ome cbadl «&iia (aY D6 :) [0 p )]
© g.‘.l:dl e.aa.-“
- ..‘u“)
Ga)s O 5¢d Aila) g dda )y e ) ¢« in )
© JsY! pnaall
) T
(Dxaall ) el (Laaal) ) gl & 23] Gas
© ‘J_,yl rs.:.'.ali

'S}



Search Engine Architecture

Web Server

oo -

User
S
B1® ol ol JSON

APls

&

 REST

Web
Application

SQL

Database Server

Table




Conformance with W3C Standards

‘/W3C’s RDF Lemon Model

Represent (lexical entries, concepts, synsets, ...) using the Lemon RDF model

To interlink it with the Linguistic Linked Open Data Cloud

43l levelling | grading

b’ Hydrology Lexicon ©

@refix aot: <http://ontology.birzeit.edu/term/>.
@refix aoc: <http://ontology.birzeit.edu/lexicalconcept/>. <aot:lex-grading> a ontolex:lLexicalEntry, ontolex:Word;

@refix aor: <http://ontology.birzeit.edu/lexicon/>. ontolgx:canonicalForm [ontolex:writtenRep "grading"@en];
skos: inScheme <aor:Hydrology_Lexicon_1>.

<aoc:1623>aontolex:LexicalConcept; <aot: lex-levelling> a ontolex:LexicalEntry, ontolex:Word;

ontolex: isEvokedBy <aot:Lex—grading>; ontolex:canonicalForm [ontolex:writtenRep "levelling"@en];

ontolex: isEvokedBy <aot:Lex-levelling>; skos: inScheme <aor:Hydrology_Lexicon_1>.

ontolex: isEvokedBy <aot:lex—isus>; <aot: lex-i,,.5> a ontolex:LexicalEntry, ontolex:Word;

skos:definition . zbe J siezhn Jdsad sl m W del i del s5"@ar;  ontolex:canonicalForm [ontolex:writtenRep "i,..:"@ar];
skos:inScheme <aor:Hydrology_Lexicon_1>. skos:inScheme <aor:Hydrology_Lexicon_1>.

Based On:

Mustafa Jarrar, Hamzeh Amayreh, John McCarae: Progress on Representing Arabic Lexicons in Lemon. The
2nd Conference on Language, Data and Knowledge (LDK 2019), Germany. 2019.



Conformance with W3C Standards

‘/W3C’s Best Practices for Publishing Linked Data
including the Cool URIs, simplicity, stability, and linking

URLs Schema:
* Each termis given a URL: http://{domain}/term/{term}

http://ontology.birzeit.edu/term/virus

* Each lexical concept is given a URL:
http://{domain}/lexicalconcept/{lexicalConceptID}
https://ontology.birzeit.edu/lexicalconcept/304000682

* Each concept in the Arabic Ontology has a URL:
http://{domain}/concept/{ConceptID | Term}
https://ontology.birzeit.edu/concept/293262

* Each Semantic relation is given a URL:
http://{domain}/concept/{RelationName}/{ConceptID}
https://ontology.birzeit.edu/concept/instances/293121

* The W3C Lemon representation of each lexical concept is given a

LJRLZhttp://{domain}/lemon/lexicalconcept/{lexicalConceptID}
https://ontology.birzeit.edu/lemon/lexicalconcept/304000682


https://ontology.birzeit.edu/lexicalconcept/304000682

Access

RESTful web services

|
Ask us for an API Key!

LexAp| 1.0is 5 set of RESTfy Webserviceg that g together form an API for other third-party Software developerg to retrieye
linguistic data from the Iexicographic Search engine,

This page €xplaing APIs with example links on each,
A click on one of the links wijj send the r,
Output box on the right,

{"conceptm": 9 ,"arabicsloss ":null,"engl
ishGlogg ":"the fourtp Coordinate that jg
requireq (along with three Spatia] dimensions)

@ physjge,

’
ataSourcerq
TceCachepyn B "

A SyeuT ’ "dataSOurcecacheEn s "Arabjc

WordNet » ’ "arabicWordsCache A 5

o3, "englishWordscache ":"fou
ime*, :15

ea”:

11, "status " 1, "subTypesCount ":0,
0, "instancesCoum: ":0, "instanceofID":null, "u
tizedAxabicWordscuche". " iy &)y,
ol | I","noxmalizedsnglishWordscache":"/ fourtp
dimens;jopn | time I","exactword":null}




Ranking Metrics

We developed three strategies:

% Citation strategy (R, frequency
of the lexical concept terms:

k
|Al
n=1
m=1

R — Rmin

Rmax — Rmin

**» Lexicon renown ranking strategy
(R,en): experts assigned each lexicon
a rank based on its renown.

ology.

rzeit.edu

[ attribute

i @ Definiti

Ontology Dictionaries ~ Morphology

CIDEE  results (0.09 secs)

Predicate | Attribute Jsesall
o (L5 e 201 Ll e S 550 Aeal) Al 4y o oSl b (il e panal)
L2l i) e J ganall s g suinsall s Jsenall 5b S5 i sasall g4 25 e S 25 S

3+ Philosophy Lexicon (Vol.182) ©

daall Attribute
coalall s 62l e 2l Lo 0% A Al i i Jgal pans e Il sl oo daall
el ) Al o priall a5 «Jelill a5 caxdll  ppsall sie Aially Al Jgadl s cplalls

% Philosophy Lexicon (Vol.18:2) ©

iia Attribute
Aleal) i aae il Aol e o5 5 padid Ly s Bpals

4+ Philosophy Lexicon (Vol.122) ©

alA [ ALalA | Cila | | 33 | 3| 33558 4a | a dimension | attribute property
a construct whereby objects or individuals can be distinguished; "self-

confidence is not an endearing property"
3 Arabic WordNet ©

ALk | Bl | 5 33584 33 | s attribute

an ion belonging to or ic of an entity
T Arabic WordNet ©

Jsess attribute predicate
Propositions attributives el Liail 4iey g s e e Ji Lo - Likia

gl En

About &

[
ONTOLOGY

attribute - 3 results (0.04 secs)

> Attribute e | 58 | 58 e | | | ik | e
An abstract that describes qualities of an entity without using units
of measure

o Ban s Jlanid (90 Lo oo Lali Al o pnds oy S50
example: Ja Ll g ol Balad dia o (Al o510
@ 203263 TypeOf : {Abstract)

» Physical Attribute 45 fia
Attribute that describes an abstract quality of things
example: by e elasl) Galal 33500 dda (& S
@ 293264 TypeOf : {Attribute}

> Abstract Attribute % Lz G | 33552 Rim
Attribute that describes an abstract quality of things
example: gusy) e slhall Gaali) 8358 Ria b o2 S

@ 293265 TypeOf : {Attribute}

Lo ol 32n pualt e e i A

Lo ool 350 dpeali Ao 6 int Rdm

% Philosophy Lexicon ©

Philosophy Lexicon
‘Academy of the Arabic Language-Cairo

3jmedia  attribute | flavor | difference | charactes
A Amiria Printing House:

Academy Portal  Browse Online

MKEI2345 MM

1022977

J

BIRZEIT
Copyright © 2018 Birzeit University

< Hybrid ranking strategy (R,;) is a combination metric:

Rhyb = Ryen + Reit




The Arabic Ontology



Arabic Ontology

* Classification of the
meanings of the Arabic
terms, specified in D. Logic

* Can be used as a formal
Arabic Wordnet -with

ontologically-clean content.

* Linked with WordNet,
WikiData, BFO, DOLCE

* Benchmarked to scientific
advances rather than to

speakers’ naive beliefs as
wordnets do.

Ontology Dictionaries Morphology

4 Entity IS | R4S | el

Whatever existed or will exist, and can be realized or imagined

d;\‘;:tjt\sba! @M} RENpEnY )‘\ JA:‘}\AJ:S
example: ¢ x b &= s S
@ 293198

> Object %ﬁlﬁ‘ﬂé&il&*@‘ﬁl:ﬁ#lé@lo@\sldé}k
An entity that is wholly and independently present in time, and is realized either for its concrete
or social existence
| e 432 f Lk 45l ERCPRRYS\ b IS punla s dudy e b Al o S8
example: o sall Siiall oo ae\ g e L CIGRY 25250 Y 1SL2) iliay
@ 293200 TypeOf : {Entity}

b Ocourrent A | gy | s | s [ 3055
An entity realized by the time of its happening
A:U.\a L)A)J PR uﬂ‘)dg “‘Lf:“
example: 4 g LY g Jemiie JS Eiaa gl pgd S Y
@ 293202 TypeOf : {Entity}

» Dependent Entity Loy'yia | Glata | 2 | La
An entity realized by the time of its happening
oa) el agas e easns 2 st
example: A Jsha 28 )5 el ssas st gud) Jsk
@ 203201 TypeOf : {Entity}

» Abstract k| sie 2 | (su A5 | 35k
An entity exists only in mind, cannot be measured or socially realized, and does not have a locatic
@’*‘V‘)

BIRZEIT UNIVERSITY
Copyright © 2018

https://ontology.birzeit.edu/concept/293198



https://ontology.birzeit.edu/concept/293198

Top Levels of the Arabic Ontology

-

=
Information
Entity

S vau‘é FR: 24
Information| |nformation Abstract
Realizatiop Object

J‘d,
Descriptio
al58a
Propositio

v K)
39 ma J‘}‘
Occurrent Object
nterval _)L\.tﬁ} 243 64 ‘séLd U X
Socual Object Physical Object
bJ.ﬂ j u.\ u.llS

Capability

I sia
Dependent Entity

Ma&.u
Collection

d}d.l&\ uﬁ&u
ocial Agent

Orgamsm
stronomlca S Ol
Bod Anatomical
$ Structure
Reglon ateria @
Y 3 Physmal L . ;'
TS Abstract Nattributs Nat.Person 0;:1‘:1
Sc;lar Attribute . Geo Area Water Reg,
Q t

Al
Referent
J‘e--l-i‘ Al dald
Temporal Spatial
Referen Referen

Based on:
Mustafa Jarrar: The Arabic Ontology - An Arabic Wordnet with Ontologically Clean Content. Applied
Ontology Journal, 10S Press. (Forthcoming).




Linking Lexicons with the Arabic Ontology

*» Lexical concepts (in lexicons) are interlinked with the entities in
the ontology.

“* Given two entities e, and e, a mapping correspondence
between them is defined as the following:
<e;, e, R P C

0:0 P ro g ress soO fa r: Relation Number of Mappings
SameAs 10500
SubClassOf/SuperClassOf 950
PartOf/HasPart 100
InstanceOf/Type 770
Similar 80
Total 12400

» In this way, lexical concepts across all lexicons would be
semantically linked



Work in Progress

* Lemmatize each lexical entry in every lexicon

* Lemon-izing and Interlinking Arabic resources
with the Linguistic Linked Open Data Cloud

* Building an Arabic Knowledge Graph

* Collect and interlink dialect corpora
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