RA: a new engine for Nool

max.silberztein@univ-fcomte.fr



The engine, v1.0

Open source

Developed with Swift, compatible with Macos, Linux, Unix, Windows
* 19 modules (dictionary, orthographic and syntactic grammars...)

e Test-Driven Development (9,000 lines of test code)

 Managed by a version control system (git)

* Toolbox and examples downloadable at www.nooj4nlp.org
 C(Collaborative, source available at:

https://gitlab.com/Silberz/ra-linguistic-engine
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Linguistic resources

.dic : dictionary, i.e. list of Atomic Linguistic Units (ALUs)

1dx : an index of matches with corresponding outputs

st : a list of forms linked to their ALUs

.nof : inflectional / derivational grammar

.nog : syntactic grammar

.nom : morphological / orthographic grammar

.not : a text + a Text Annotation Structure (TAS)

.ra : a Multiple Generalized Finite-State Automaton (MGFSA)



RA is 95% compatible with NooJ but...

All automata are Multiple-Generalized-Finite-State-Automata (MGFSA)

Dictionaries, orthographic, morphologic and syntactic grammars are compiled into MGFSA
All MGFSA are stored in the same file format : .ra

Only one format for all types of dictionary (DELAS, DELAF and DELAV):

NooJ: eating,eat,V+G

RA: eating,V+G+_LEX="<B>"
Text can be segmented into text units (e.g. sentences) with orthographic grammars
A new collocation operator for grammars, e.g. “pizzeria” terms in the context of “Clinton”:
Pizzagate = <pizzeria> & Clinton ;
All languages’ morphological operators available: Arabic <M> operator in NooJ — <ARM> in
RA
Special character “#” replaced with <_>; “=" replaced with < >;

a“ »”n

replaced with <_ ->



RA linguistic resources are easier to understand
RA’s parsers are more efficient than NooJ’s...

* Analysis of agglutination, e.g. a wordform contains 45 letters:
pneumonoultramicroscopicsilicovolcanoconiosis

needs to be analyzed as a sequence of 6 ALUs: <pneumono,PREFIX> <ultra,PREFIX>
<microscopic,PREFIX> <silico,PREFIX> <volcano,PREFIX> <coniosis,N>

* NooJ grammar:

( S(P <L> <L>* S)/<SP=:PREFIX> )* S(N <L> <L>* S)/<SN=:N>
Complex to understand, and not efficient: O(2")
=> NooJ checks 24> = 35,184,372,088,832 constraints <SP=:PREFIX>

 RAgrammar: <PREFIX>* <N>

Easier to understand, and very efficient: O(n)
=> RA performs 45 dictionary lookups in worst case



RA toolbox v0.9 contains 12 line commands

max@ubuntu: ~/RA-Workbench/_linux
File Edit View Search Terminal Help

max@ubuntu:~/RA-Workbench/_ 1inux$ 1s -1
total 9380
-FTWXTFWXI - X
- FWXIFWXI - X
- FWXIFWXI - X
-FWXIFWXI - X
-FWXIFWXI - X
- FWXIWXI - X
-FWXIFWXI - X
- FWXIFWXI - X
- FWXIWXI - X
- FWXIFWXI - X
- FWXIFWXI - X
- TWXIWXI =X
max@ubuntu:

max max 304024 Jun 27 10: concordance

max max 865680 Jun 27 10: dic2lst

max max 1627296 Jun 27 10: lexicalanalysis
max max 612192 Jun 27 10: lst2ra

max max 538472 Jun 27 10: nog2ra

max max 540936 Jun 27 10: nom2ra

max max 305992 Jun 27 10: printra

max max 217288 Jun 27 10: printtas

max max 338928 Jun 27 10: ra2lst

max max 848360 Jun 27 10: segment

max max 1708656 Jun 27 10: syntacticanalysis
max max 1663024 Jun 27 10: syntacticlocate
/RA-Workbench/ 1inux$ I

1
1
1
1
1
1
1
1
1
1
1
1




Parameters to set before using RA tools

* Terminal using bash: if you have unzipped and installed the workbench in:
/home/joe/RA-Workbench, then add the following line inside the .bashrc file in

your home directory:
export PATH=/home/joe/RA-Workbench/ linux:"${PATH}"



dic2lst

Inputs:

- dictionaries

- inflectional and derivational
grammars

output:
- list of all generated inflected
and derived forms

Generated forms are linked to
the lexeme via the LEX special
property

File Edit View Search Terminal Help
max@ubuntu: ~ jorkbenc ]

max@ubuntu:~/R

max@ubuntu: ~/R

max@ubuntu: ~/RA-Workbench




Ist2ra

Inputs:
- a list of all generated forms + inflectional and derivational grammars

outputs:
-a MGFSA

The MGFSA is reversible, i.e. can be used to parse or to generate texts

max@ubuntu: ~/RA-Workbench

File Edit View Search Terminal Help

max@ubuntu: ~/F

max@ubuntu: ~/F

max@ubuntu: ~/F
max@ubuntu: ~/F

max@ubuntu: ~/F



max@ubuntu: ~/RA-Workbench

prl ntra File Edit View Search Terminal Help

max@ubuntu: ~/RA-Workbench

prints a readable version of a MGFSA
(.ra file)

... (3 graphs; 47 symbols; 59 + 4 + 18 states).



max@ubuntu: ~/RA-Workbench

nO I I ra File Edit View Search Terminal Help

max@ubuntu: ~/RA-Workbench$ cat simp’

input: saxeubuntu; /RA-orkbenchs »
-a.nom graphical or [EEEEE
textual grammar

max@ubuntu: ~/RA-Workbench
File Edit View Search Terminal Help
max@ubuntu: ~/RA-Workbench

max@ubuntu: ~/RA-Workbench

output:

- the corresponding
MGFSA

. max@ubuntui -/RA-Workbench
options: |
- determinize
- minimize

max@ubuntu: ~/RA-Workbench

= max@ubuntu:~/RA-Workbench
max@ubuntu:~/RA-Workbench



max@ubuntu: ~/RA-Workbench

File Edit View Search Terminal Help
max@ubuntu: ~/RA-Workbench

Nnog2ra

InpUt: max@ubuntu: ~/RA-Workbench
- a .nog graphical or textual grammar sax@ubuntu: -/RA orkbenchs

output:
- the corresponding MGFSA in the
corresponding .ra file

options:
- determinize
- minimize




max@ubuntu: ~/RA-Workbench

ra 2 ‘ St File Edit View Search Terminal Help

max@ubuntu: ~/RA-Workbench

max@ubuntu: ~/RA-Workbench

max@ubuntuz 'RA-Workbench
InpUtZ fﬁax@ubuhtu;
-an MGFSA |

File Edit View Search Terminal Help

max@ubuntu: ~

output: e St
-the list of R wany <k Wi
generated toar Nobumemes
sequences

max@ubuntu:~/RA-Workbenchs B

options:
- limit number of

loops



raZlst

max@ubuntu: ~/RA-Workbench

File Edit View Sea hTmlHlp
@bt"

Input:
-an MGFSA

output:
- the list of generated
sequences

options: |
- limit number of loops i ’




segment

max@ubuntu: ~/RA-Workbench

InpUtS: File Edit View Sgarch Terminal Help
-texts in UTFS i

outputs:
- annotated

segmented texts

option:

max@ubuntu:

- a segmentation SRS
orthographic

When no MGFSA is given, segments text paragraph per paragraph
grammar



segment

max@ubuntu: ~/RA-Workbench

File Edit View Search Terminal Help

InDUtS: max@ubuntu: ~/F

-texts iIn UTF8

outputs: | _ . I s. Irs. .
- annotated e e S e
segmented texts [ | : '
max@ubuntu;’
option: 1
-3 SegMeENtation |ttt
orthographic max@ubuntu: ~/F
grammar

Applies a MGFSA to recognize text units (here: sentences)



printtas

max@ubuntu: ~/RA-Workbench
prlntS d readable File Edit View Search Terminal Help

version of a TAS

max@ubuntu:~/RA-W

max@ubuntu:~/RA-W

max@ubuntu:~/RA-W



lexicalanalysis

( 1) max@ubuntu: ~/RA-Workbench
File Edit View Search Terminal Help

max@ubuntu: ~

. max@ubuntu:

max@ubuntu: ~

Inputs:

- annotated texts {
_ MGFSAS @éx@ubuntq- RA-WC
- a properties definitions
file

max@ubuntu: R

outputs

- every text’s TAS has
been enriched

NOTE: only add
annotations at empty

max@ubuntu: ~

positions



listoflexicalresources.json

lexicalanalysis

(2)

Inputs: ° 3,
- annotated texts 11 "priority”: 2,
12 "path": "simpledictionary2.ra”

- a list of resources .3
- a properties definitions ;:

file 16 ! File Edit View Search Terminal Help

"priority”": 1,
"path": "csar.ra"

"priority": 1,
"path": "contractions.ra”

max@ubuntu: ~/RA-Workbench

outputs 26
- the TAS has been 22
enriched 24




syntacticanalysis

max@ubuntu: ~/RA-Workbench
File Edit View Search Terminal Help

inputs: L o TR
- annotated texts added ar
- syntactic MGFSAs :PLURAL_DET (
- properties definitions file AEGEE——

max@ubuntu: R

max@ubuntu:

output

. @ax@ubun u:~ ; i 'b encl g
- add annotations to/ :

the TAS




max@ubuntu: ~/RA-Workbench

File Edit View Search Terminal Help
max@ubuntu: ~/F z
T y . max@ubuntu: ~/RA

syntacticanalysis s

max@ubuntu:

i i Ll
Inputs:

- annotated texts

- syntactic MGFSAs

- properties definitions file

max@ubuntu:

OUtpUt max@ubuntu:r RA-Wc i
- remove annotations SR ———

max@ubuntu:

from the TAS

max@ubuntu:



syntacticlocate

Inputs:
- a list of texts
- one syntactic quel’v' max@ubuntu: ~/RA-Workbench

MGFSA File Edit View Search Terminal Help
- a properties definitions file | SR C s

Max@ubuntﬁ?
: max@ubuntu:
opnon: L =
- shortest, longest, all max@ubuntu: ~/F
OUtpUtS: maxéubﬁﬁtu; /RA

- the index files that contains
the matches in every text



concordance

Inputs:

- a text

- a list of indices

- left and right columns’ lengths
output:

- the concordance

max@ubuntu: ~/RA-Workbench

File Edit View Search Terminal Help

max@ubuntu:~/RA-WorkbenchS concordance

RA engine version 0.9 b20220708, Max Silberztein

Usage: concordance text.not index.idx+ leftColumnLength rightColumnLength
— Prints the corresponding concordance

Note: all index.idx files must correspond to text.not
max@ubuntu:~/RA-WorkbenchS concordance test3.not test3.idx 20 20
|Under certain circumstances| there are few hours|<PREPPHRASE>
life more agreeable|than the hour| dedicated to the ce|<PREPPHRASE>
the hour dedicated|to the ceremony| known as afternoon |<PREPPHRASE>
max@ubuntu:~/RA-Workbench$




Perspective

* Aiming at v1.0: please send feedback!

* Formalize discontinuous expressions (e.g. phrasal verbs) in a easier way
than Nool’s

* Implement a better transformational engine than NooJ’s

* Adapt Nool resources for the 30+ supported languages

* Add a graphical interface (WEB?)

* Add ATISHS’ statistical fonctionalities, see http://atish.univ-fcomte.fr
* Collaborative... Collaborations, anyone?



http://atish.univ-fcomte.fr/

