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XMG - eXtended MetaGrammar 1The situation 39 templates 12 tree templatesfor transitive verbs for intransitive verbsSNP VPV⋄ NP SNP VPV⋄SNP SNP VP

ǫ V⋄ NP
SNP SNP VP

ǫ V⋄. . . . . .Basi
ally, XTAG de�nes a set of 221 unrelated tree templates.XMG - eXtended MetaGrammar 2

A task for grammar engineeringGeneral taskGenerate and maintain a large-
overage LTAG!Subtasks:1 Generate and maintain unlexi
alized trees (= tree templates)!metarules(XTAG) metagrammar(XMG)2 Generate and maintain a database of lexi
al an
hors(= the lexi
on)!3 Conne
t the tree templates with the lexi
on (= lexi
alinsertion)!XMG - eXtended MetaGrammar 3Metagrammarsadditional layer of abstra
tion at the level of tree templates
⇒ allow for the des
ription of tree fragmentsA tree template is the 
ombination of tree fragments.
⇒ Tree fragments 
an be reused!SNP SNP VP

ǫ V⋄ NP ⇐=

SNP SSNP VPVP VP
ǫ V⋄ NP =⇒

SNP VPV⋄XMG - eXtended MetaGrammar 4



Metagrammarsadditional layer of abstra
tion at the level of tree templates
⇒ allow for the des
ription of tree fragmentsA tree template is the 
ombination of tree fragments.
⇒ Tree fragments 
an be reused!SNP SNP VP

ǫ V⋄ NP ⇐=

SNP SSNP VPVP VP
ǫ V⋄ NP=⇒

SNP VPV⋄XMG - eXtended MetaGrammar 5XMG - Ba
kground
name of the metagrammar formalism and of a metagrammar
ompilerdeveloped at LORIA, Nan
y, Fran
ewritten in Oz/Mozartavailable at http://sour
esup.
ru.fr/xmg

⇒ Other metagrammar implementations exist, but XMG is themost elaborate one.
XMG - eXtended MetaGrammar 6

XMG - Des
ription languages
LD : Des
ription language for tree fragmentsLet ?x and ?y be nodes:Des
ription ::= 

?x -> ?y | ?x ->+ ?y | ?x ->* ?y |?x >> ?y | ?x >>+ ?y | ?x >>* ?y |?x = ?y |?x[f:E℄ | ?x(p:E) |Des
ription ∧ Des
ription 

LC : Des
ription language for the 
ombination of tree fragmentsClass ::= Name → ContentContent ::=  Des
ription | Name |Content ∨ Content |Content ∧ Content XMG - eXtended MetaGrammar 7XMG - Des
ription languages - ExamplesSNP VP VPV⋄ =⇒
SNP VPV⋄



?S -> ?NP,?S -> ?VP1,?NP >> ?VP1?S[
at:s℄,?NP[
at:np℄,?VP[
at:vp℄



?VP2 -> ?V,?VP2[
at:vp℄,?V[
at:v℄,?V(mark:an
hor)



?S -> ?NP,?S -> ?VP1,?NP >> ?VP1?S[
at:s℄,?NP[
at:np℄,?VP[
at:vp℄,?VP2 -> ?V,?VP2[
at:vp℄,?V[
at:v℄,?V(mark:an
hor)
Subje
t ∧ VerbProje
tion ←− intransitiveXMG - eXtended MetaGrammar 8



XMG - Node variables and 
ompilingNode variables have a s
ope lo
al to the 
lass (= name spa
e).Tree des
riptions 
an denote more than one tree fragment!BUT: Ea
h of the tree fragments has to 
omply with all of thetree des
riptions!When the 
lass intransitive is 
ompiled:1 XMG a

umulates all tree des
riptions involved inintransitive, and2 XMG identi�es tree fragments and tree templates by mergingnode variables or drawing edges.In the previous example, the node variables ?VP1 and ?VP2 
an bemerged. XMG - eXtended MetaGrammar 9XMG - The sour
e 
ode - The stru
ture of treesThere are two ways to en
ode the stru
ture of trees: (1) throughtree des
riptions, or (2) through bra
kets and linear order.VP(=?VP0)VP*(=?VP1) PP(=?PP)P⋄(=?P) NP↓(=?NP)
lass betavxPnxde
lare ?VP0 ?VP1 ?PP ?P ?NP{<syn>{node ?VP0; node ?VP1;node ?PP; node ?NP;node ?P;?VP0 -> ?VP1; ?VP0 -> ?PP;?PP -> ?P; ?PP -> ?NP;?VP1 >> ?PP; ?P >> ?NP}}

lass betavxPnxde
lare ?VP0 ?VP1 ?PP ?P ?NP{<syn>{node ?VP0 {node ?VP1node ?PP {node ?Pnode ?NP}} }}XMG - eXtended MetaGrammar 10

XMG - The sour
e 
ode - Properties and feature stru
turesFirstly, the value types of features and properties have to bede
lared.type MARK = {subst, foot, an
hor, 
oan
hor, flex }type CAT = {np,v,vp,s}Se
ondly, properties and features must be de
lared as well.property mark : MARKfeature 
at : CATFinally, properties and features of nodes 
an be spe
i�ed.
lass betavxPnx{ ...node ?NP (mark = subst) [
at = np]... } XMG - eXtended MetaGrammar 11XMG - The sour
e 
ode - Complex feature stru
turesHow to de
lare and use 
omplex features?type ARG = [ 3rdsing : bool,num : NUM,pers : PERS,gen : GEN ]feature arg:ARG...node ?NP [arg = [3rdsing = +] ]...Top-bottom-feature-stru
turesIn XMG, there are prede�ned 
omplex features top and bot for thespe
i�
ation of top-bottom-feature stru
tures. Otherwise, featurespe
i�
ations hold for both top and bottom.Note: Links between features 
an be established by variables!XMG - eXtended MetaGrammar 12



XMG - The sour
e 
ode - Reusing 
lassesGeneral 
onvention: Names of reused 
lasses have [℄ as a post�x.First method:Class instantiations 
an be assigned to variables in the body. Onlyexported variables of the 
lass 
an be used by means of the dot operator.
lass betavxPnx{ ...?VPSpine = VPSpine[℄;?VPSpine.?VP0 = ?XP;... }Se
ond method:Classes 
an be imported, su
h that all variables of the imported 
lass,that have been exported, 
an be used dire
tly.
lass betavxPnximport VPSpine[℄{...?VP0 = ?XP;... } XMG - eXtended MetaGrammar 13


