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Introduction

Introduction

XMG ([Crabbé et al., 2013]): description tool for various types of linguistic resources

Descriptions based on logic and constraints

m In this talk: tree descriptions

Key concept: abstraction to capture linguistic generalisations

Methodology: divide trees into reusable tree fragments

m Problem: describing constraints spanning on several fragments
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XMG and local descriptions

Plan

XMG and local descriptions
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XMG and local descriptions

Capturing redundancy

m Metagrammatical approaches: ease the development and maintenance of
wide-coverage grammars

m Take advantage of the high redundancy in grammars
m Abstractions: describe local phenomena only once

m Example (XTAG): two LTAG trees for transitive verbs (Canonical and Wh-extracted
subject)

N
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SN AN
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XMG and local descriptions

Dividing trees into fragments
m Classes: XMG'’s abstrations
m Either tree descriptions or combination of classes
m Organized in a hierarchy

m Tree fragment classes for our example:

NP/S\S

S VP
NP/ \VP NP/ \VP V/ \NP
€
CanonicalSubject WhSubject CanonicalObject
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XMG and local descriptions

Combining tree fragments

m Assembling pieces: logical operators (A and V)
m Combination classes: higher in the hierarchy

m Assembling our two trees:
(CanonicalSubject v WhSubject) A VerbalSpine A CanonicalObject

S
/N
CanonicalSubject A VerbalSpine A CanonicalObject — NP vP

/N
v ONP

S
/ \
WhSubject A VerbalSpine A CanonicalObject — / \

\/\

€ NP
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XMG and local descriptions

Organizing classes in hierarchies

m |deal case: tree descriptions at the bottom of the hierarchy

m Example hierarchy for our description task:

Transitive

] T

Subject VerbalSpine (Object)

- ~
- ~
- ~
- ~
-

CanonicalSubject WhSubject CanonicalObject
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XMG and local descriptions

From metagrammar to grammar

Metagrammar Generator

. Linguistic Resource
Compiler Logic/Constraints

m Compiler: from XMG code to prolog code

m Execution of the code: accumulation of (tree) descriptions

m Focus of the talk: solving (tree) descriptions

m Metagrammar: can also be a linguistic resource
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Tree descriptions with XMG

trees are described with a tree description logic

m description language based on logic and constraints

constraints can be combined conjunctively or disjunctively

m nodes are declared, with optional name, properties and features

node ?V (mark=anchor) [cat=v]

m constraints between nodes are defined: dominance and precedence

?VP -> ?V;
?NP >>+ ?V
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Defining a tree fragment

class CanonicalSubject

export VP

declare ?S ?NP ?VP

{

<syn>{

node ?S[cat=s];
node ?NP[cat=np];
node ?VP[cat=np];
?S -> ?NP;
?S -> ?VP;
?NP >> ?VP }

NP/ S\

VPvp)
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XMG and local descriptions

Assembling fragments

NP/S\S

S VP S
NP VP NP VP v NP vP
€ 74
class Transitive
declare ?S 70 ?V ) o
i m Three last lines: not satisfying
?S = Subject[];
?0 = CanonicalObject[]; m One solution: import the classes

?VS = VerbalSpine[];
?S.?7VP = 70.7VP;
?S.?7VP ?VS.?VP;
?VS.?V = 70.7V

}
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XMG and local descriptions

Assembling fragments

S
?S: ?S: / \ ?0: ?VS:

NP VP@vp) S

/ \ / \ / \ |
VPvp) VPvp) % NP VPvp)

€ %

class Transitive

declare ?S 7?0 ?V

{ m Three last lines: not satisfying
?S = Subject[];
?0 = CanonicalObject[]; m One solution: import the classes
?VS = VerbalSpine[];
?S.?VP = 70.7?VP;
?S.?VP ?VS.?VP;
?VS.?V ?70.7V

}
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XMG and local descriptions

XMG: a local view

Variables in XMG classes: local by default

Advantages: avoid variable name conflicts, easier maintenance

Disadvantages: hard to express constraints which span on several classes

Refer to variables in foreign classes: export and import or class instantiation

Problem: disjunction makes things more complex
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XMG and local descriptions

Handling export and disjunction

class Subject
export VP
declare ?CS ?WS ?VP
{
{ ?CS = CanonicalSubject; ?VP = ?CS.?VP }
|
{ ?WS
}

WhSubject; ?VP = ?WS.?VP}

m Simpler and safer without the export of the ?VP node
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XMG and local descriptions

Describing global constraints locally

m Aim: describe global constraints locally

Principles: solution offered by XMG

When do we need principles, and which ones?

m Which principles are already implemented?

m How to implement more principles?
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Plan

Principles
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The colors principle

Example: previous section

Idea: a polarity system to control fragment combinations

A color is associated to every node

m New unification rules are given by the colors

Proposed in [Duchier et al., 2004]

Simon Petitjean Extending XMG with new principles. TreeGraSP meeting #2 17/32



Filtering combinations with polarities

m A black node is a resource, and can be unified with white nodes
m A white node is a need, and must be unified with a black node

m A red node is saturated, and cannot be unified

o, o, Ow 1
[ 1 1 o 1
o, 1 1 1 1
Ow | ® 1 ow | L
1 1 1 1 1

m A valid model is composed of only red and black nodes
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Colored tree fragments

/S. Ff\

Sew NP, Sow VP S.s
NF’.B/ \\/Pow NF’.B/ \\/Pow vV, w/ \NP-B VP.g
€.R Vs

CanonicalSubject WhSubject CanonicalObject VerbalSpine
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Code for a colored tree fragment

use color with () dims (syn)

class CanonicalSubject
declare ?S ?NP ?VP

{
<syn>{
node
node
node
?S ->
?S ->

?S(color=white) [cat=s];
?NP(color=black) [cat=np];
?VP(color=white) [cat=np];
?NP;

?VP;

?NP >> ?VP }
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Assembling fragments with colors

m The Transitive class does not need to do explicit unifications

class Transitive

{
Subject[]; CanonicalObject[]; VerbalSpinel[]

}
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Assembling fragments with colors

m The Transitive class does not need to do explicit unifications

class Transitive

{
Subject[]; CanonicalObject[]; VerbalSpinel[]

}

m The Subject class does not need to re-export variables

class Subject

{
CanonicalSubject[] | WhSubject[]

}
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Assembling fragments with colors

m The Transitive class does not need to do explicit unifications

class Transitive

{
Subject[]; CanonicalObject[]; VerbalSpinel[]

}

m The Subject class does not need to re-export variables

class Subject

{
CanonicalSubject[] | WhSubject[]

}

m What is left?
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Assembling fragments with colors

m The Transitive class does not need to do explicit unifications

class Transitive

{
Subject[]; CanonicalObject[]; VerbalSpinel[]

}

m The Subject class does not need to re-export variables

class Subject

{
CanonicalSubject[] | WhSubject[]

}

m What is left? The class hierarchy! Only terminal classes hold descriptions
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The rank principle

m Example: ordering of clitics in French or Spanish
m Created for the needs of the French Metagrammar (FrenchTAG, [Crabbé, 2005])

m Idea: determine a number of slots (6 in French) and associate nodes to these slots
(with the property rank)

m When two sister nodes have ranks, a linear constraint is added between them

m Activate the principle:

use rank with () dims (syn)

m Add rank information to a node:

node ?C (rank=3) [cat=cl]
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Using ranks to order clitics

Sow S.s

/N / N / \ :
N.s Vaw  CR, Vv Clg V.s
Vs

/\ /\
/N /N

cP ct Vv cr cr Vv
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Using ranks to order clitics

Sow Vow Vow S.s
SN or SN A SN
N, Vow Cly Vow Clg Vow Ves
Ves
S S
/N N\
- N 74 N Vv
/ I\ /
cr cr Vv cr cP Vv

Rank constraint violated
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The unicity principle

m Unicity principle: ensure the uniqueness of a feature/property inside a tree
m Generalization of the extraction principle from [Duchier et al., 2004]

m Used to control extraction, but also TAG specific properties (anchor) or other principles
(rank)

m To activate the principle:

use unicity with (attr=val) dims (syn)
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Adding new principles with plugins
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Adding new principles with plugins

Adding new principles with plugins

m Need for principles dependent on the description task

New description task: e.g. TAG for Arabic [Ben Khelil et al., 2018]

m Two types of objects (let us call them o1 and 02)

m [f both objects are realized in a single construction, then o1 must precede 02>

m 01 and o0 are defined in different abstractions, may or may not appear together
m Need for a new principle:

use precedes with ( fg=objetl, fg=objet2 ) dims (syn)

Goal: integrate new principles to XMG-2 ([Petitjean et al., 2016]), easily

m Modularize the processing chain:
Accumulation —» Preparer —>» Poster ——» Extractor —» Term
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Adding new principles with plugins

Solving steps modularized with plugins

Accumulation —» Preparer — Poster —» Extractor —>» Term

1

Preparer
(plugin 1)

Compiler

Preparer
(plugin 2)

A

Poster
(plugin 1)

Poster
(plugin 2)

m Adding a principle to XMG-2: writing three files

m plugin.yml: configuration file
W preparer.yap
m solver.yap
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Implementing the precedes principle

m plugin.yml:

principle: precedes
principle-for: tree

B preparer.yap:

prepare((feat(F1,V1), feat(F2,V2)),(L1,L2)) :--
preparer::tget(nodes,Nodes),

include (node_with_feat(F1-V1),Nodes,L1),
include (node_with_feat (F2-V2),Nodes,L2).

m solver.yap:

rpost_do3(N1,N2,Nodes,Space):-
get_node(N1,Nodes,Numl),
get_node(N2,Nodes,Num2),
xmg_brick_tree_solver:post(Space,Nodes,

hstep (more,Numl,Num2)),!.
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Adding new principles with plugins

Conclusion

m XMG descriptions: local
m Principles: describe global constraints in a local way
m New description tasks — new principles needed

m XMG-2: extensible with new principles (plugins)

Future work:
m New principles for other tree-based formalisms (RRG implementation)

m Principles for other types of structures (frames)
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Addi ew principles with plugins

Thank you
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Adding new principles with plugins
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PhD thesis, Université Nancy 2.

@ Crabbé, B., Duchier, D., Gardent, C., Le Roux, J., and Parmentier, Y. (2013).
XMG : eXtensible MetaGrammar.
Computational Linguistics, 39(3):1-66.

@ Duchier, D., Le Roux, J., and Parmentier, Y. (2004).
The Metagrammar Compiler: An NLP Application with a Multi-paradigm Architecture.
In Proceedings of the 2nd Oz-Mozart Conference, MOZ 2004, pages 175-187,
Charleroi, Belgium.
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Adding new principles with plugins

ﬁ Petitjean, S., Duchier, D., and Parmentier, Y. (2016).
XMG 2: Describing Description Languages.
In Logical Aspects of Computational Linguistics. Celebrating 20 Years of LACL
(1996-2016) 9th International Conference, LACL 2016, Nancy, France, December 5-7,
2016, Proceedings 9, pages 255—272. Springer Berlin Heidelberg.
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