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tionA Dialogue Move Engine is the part of a dia-logue system responsible for updating the sys-tems information state a

ording to dialoguemoves performed by the parti
ipants of a di-alogue, and for generating appropriate movesto be performed by the system itself. In theTRINDI proje
t, a toolkit for building and ex-perimenting with dialogue move engines and in-formation states is being developed. Apart froma general system ar
hite
ture, the toolkit alsospe
i�es formats for de�ning information stateupdate rules, dialogue move sele
tion rules, dia-logue moves and asso
iated algorithms, and pro-vides a set of tools for experimenting with dif-ferent information states, rules, and algorithms.Simple intepretation, generation, input and out-put modules are also provided. To build a di-alogue system, one needs to provide de�nitionsof rules, moves and (optionally) algorithms, aswell as the stru
ture of the dynami
 informationstate (DIS).One may also add inferen
e engines, planners,plan re
ognizers, dialogue grammars, dialoguegame automata et
., whi
h 
an then be used asresour
es by the DME.�We are grateful to the members of the TRINDIproje
t for 
larifying dis
ussion relating to this resear
h.Work on this paper was supported by TRINDI (TaskOriented Instru
tional Dialogue), EC Proje
t LE4-8314,SDS (Swedish Dialogue Systems), NUTEK/HSFR Lan-guage Te
hnology Proje
t F1472/1997 and INDI (Infor-mation Ex
hange in Dialogue), Riksbankens Jubileums-fond 1997-0134.

2 General ar
hite
tureThe general ar
hite
ture we are assuming isshown in this diagram:
- DIS type definition
- urules
- srules
- dmove types

- control algorithm
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Optional Resources:

IS:

... =DIS:

latest_moves = ...
next_moves = ...
input = ...
output = ...
program_state = ...

PDIS:

(Dynamic or Static)

database
dialogue grammar
plan library
...

? module
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- update algorith
- selection algorithm
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The 
entral 
omponents in the ar
hite
ture arethe following:Information State� Stati
 Information State (SIS). Contains(at least) u-rules (rules for updating theDIS), s-rules (rules for sele
ting d-moves,dialogue move de�nitions, DIS type de�ni-tion, and algorithms for the update, sele
-tion and 
ontrol modules� Dynami
 Information State (DIS)� Provided Dynami
 Info State (PDIS)(toolkit reserved variables, a

essible by U-Rules and S-Rules)1



� Additional Resour
esModules� Update module: Applies update rules tothe DIS a

ording to the update engine al-gorithm� Sele
tion module: Sele
ts d-move(s) usingthe sele
tion rules and the move sele
tionalgorithm. The resulting moves are storedin the DIS. The update engine and the se-le
tion engine together make up the dia-logue move engine.� Control module: wires together the othermodules, either in sequen
e or throughsome asyn
hronous me
hanism.All resour
es (in
luding DIS, PDIS and SIS) areviewed and de�ned as abstra
t datatypes, i.e.by a set of 
onditions and operations appli
ableto them. This provides a uniform way of inte-grating diverse resour
es in a dialogue system.Rule de�nitions in
lude a set of pre
onditions(
onditions on datatypes) and a set of e�e
ts(operations on datatypes). DIS, PDIS and SIS
an all be 
he
ked by 
onditions in u-rules ands-rules (and by modules). Only the dynami
resour
es (DIS and PDIS) 
an be 
hanged byupdates in the rules.3 GoDiSGoDiS (Gothenburg Dialogue System) is an ex-perimental dialogue system built using the DMEtoolkit. It uses simple default algorithms for the
ontrol, update and sele
tion modules, as well asfor input, interpretation, generation and output.The notion of information state we are puttingforward here is basi
ally a modi�ed versionof the dialogue game board whi
h has beenproposed in [Ginzburg(1996)℄. We representinformation states of dialogue parti
ipants asre
ords of the following type:

The main division in the information state is be-tween information whi
h is private to the agentand that whi
h is shared between the dialogueparti
ipants. The plan �eld 
ontains a dia-logue plan, i.e. is a list of dialogue a
tions thatthe agent wishes to 
arry out. The tmp �eldkeeps tra
k of shared information that has notyet been grounded. qud is a sta
k of questionsunder dis
ussion. These are questions that havebeen raised and are 
urrently under dis
ussionin the dialogue.The update rules in
lude rules for question andplan a

ommodation, as well as rules for han-dling grounding and rules for integrating thelatest move with the DIS. As an example, theu-rule for a

omodating questions (whi
h is ne
-essary when the user answers a question that thesystem has yet to ask) is shown in (1). This ruleallows the system to handle dialogue su
h as (2).(1) u-rule: a

ommodateQuestionpre: 8>><>>: valRe
(shared.lm.speaker, usr)inRe
(shared.lm.moves, answer(A))emptyRe
(shared.qud)inRe
(private.plan, raise(Q))domain: relevant answer(Q, A)eff: n delRe
(private.plan, raise(Q))pushRe
(shared.qud, Q)(2) system> Wel
ome to the travel agen
y!user > flights to parissystem> From where do you want to go?The text-based WWW demo of GoDiS allowsinspe
tion of the dynami
 information state andthe rules applied to it between ea
h utteran
e inthe dialogue.Referen
es[Ginzburg(1996)℄ Ginzburg, J. (1996). Interrog-atives: Questions, fa
ts and dialogue. In TheHandbook of Contemporary Semanti
 Theory.Bla
kwell, Oxford.2


