Topology – Phonology
The synthesis is not finished with the linearization, because we are interested in spoken language. From the topological constituent tree, we need to compute the correct phoneme string and the prosodic groupings. The goal of the topology is precisely to simplify this next step of language generation, and the rules we have to impose to compute the right prosodic groupings are in fact quite simple. We do not treat here the computation of the phoneme string. The phonological level is represented by a phonological tree, a hierarchical representation with three levels: Prosodic words form prosodic groups and prosodic groups form the prosodic utterance. The computation of this structure from the topological tree consists in flattening the topological tree. We thus have to give rules indicating in which case two words join to form a prosodic word, and which domain are flattened into a unique prosodic group. To the prosodic groups we associate the prosodic representation, which is computed from the communicative value carried by each domain and from the position of the prosodic word within the prosodic group. 
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The correspondence topology-phonology takes place in two steps:

· Prosodic word rules: The leaves of the topological tree can combine to form a prosodic word depending on 1. the domain and field it is in, 2. lexical information on the accentuability of the leaf. In case the leaf cannot form a prosodic word on its own, the rule indicates if it combines with an element to its left or to its right. (We do not treat these rules here, as we do not want to discuss the syntactic role of case markers and support verb constructions with “hada” ‘do’. In our example, we present these structures as one word.)

Algorithm: 

example of rule:

<prosodicWordCombination name="conjunction" cat="comp" direction="right"/>
at the end of the whole creation process of the prosodic tree, these rules are applied. the concerned categories are attached to the following prosodic word in the indicated direction
· Prosodic group rules are of type (D1, C1, F, D2, C2, PG): The domains D1 and D2 are contracted to form a prosodic group PG if D1 dominates D2 via the field F, and D1 has the communicative value C1 and D2 has the communicative value C2. All (lowest) non-contracted domains form an independent prosodic group.

Algorithm:

The name of the 3 levels of the prosodic tree can be indicated:

<prosodicSentence name="ProsoS"/>

<prosodicGroup name="ProsoG"/>

<prosodicWord name="ProsoW"/>
A list of preferred communicative markup names can be indicated. This allows choosing a name in this list, in case the word has a name in this list and the domain had another markup (for example neutral). This makes the choice of the good sound file easier in the next step.

<prosodicGroupCommMarkups>

     <markup name="topic"/>

     <markup name="focus"/>

     <markup name="rheme"/>

     <markup name="tail"/>

</prosodicGroupCommMarkups>

Each value can be replaced by a “?” unifying with any value.
Some prosodic groups can optionally be combined, others have to be combined. For example, it is possible to combine topic groups, but we can also have a series of successive topic groups, each one with its own prosodic topic pattern.

<prosodicGroupCombination name="Topic grouping" comm="topic" optional="yes"/>
However, we can only have one focus group:
<prosodicGroupCombination name="Focus grouping" comm="focus" optional="no"/>

Note that these rules do not permit to create new prosodic groups where we did not have a domain in the topological tree. This means that we suppose that two prosodic words that are sisters in a domain, will always be in the same prosodic group.

However, we can force the contraction of embedded domains. This means that we can indicate that the child domain cannot form its own prosodic group. Rules are of the form
<domainContraction name="test">

   <topDomain name="vd"/>

   <topComm name="topic"/>

   <field name="V"/>

   <bottomDomain name="vc"/>

   <bottomComm name="topic"/>

</domainContraction>
In this example, a topic vc (verbal cluster) cannot form its own prosodic group if it is inside a topic vd (verbal domain), connected via a V field. It behaves as if the children of vc were directly inside vd.

algorithm: 

1. a prosodic sentence is created with a comm. markup taken from the “sentencetype” attribute of the topology’s top node. if none is indicated, it assumes “declarative” as default value.

2. starting with the main domain, it runs down the tree, checking for contraction possibilities. Only if it finds a word, a prosodic group containing a prosodic word is created carrying either the domain’s or the word’s communicative markup. Neighboring words join this prosodic group (if they are not separated from the first word by a non contractable domain). 

now the prosodic tree is constructed, but horizontal word and group union remains to be done:
3. word combination
4. (optional) group combination
See Yoo 2003a for a more detailed discussion of this correspondence.

Implementation
The syntax-topology and the topology-phonology formalism are implemented in the direction of generation in a program called Deplin (programmed in Java, with an interface that allows to directly edit trees and grammars; all files are in XML to permit easy interfacing with other applications.) This program allows verifying the interaction of our rules with more complicated examples. For Korean, a simple grammar has been created which gives satisfactory results. Work is in progress to widen the coverage of the grammar. Equally, a new version of Deplin will be able to use the same rules in sentence analysis.
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Fig. 10:


Topology-phonology Correspondence: 


 Topological constituent trees			 Phonological tree (pw=prosodic word)


Again, the internal structure of the nominal domains is not shown








