


Motivation

• New approach to task-oriented dialogue
• So far, there are two broad ways of approaching this problem
• Fixed symbolic state representations (much like state machines, slotfilling

systems)
• Deep continuous state representations (like using DL models)

• The proposed framework picks up the strength of both approaches by 
having new
• state representations (data flow graphs)
• agent architecture that interact and extend these state representation



Dataflow graphs
Executable description of the entities that were mentioned and the 
actions and computations that produced them



Overview of the framework – graph and 
evaluation
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Overview of the framework – Reference



Overview of the framework – Revision



Reference resolution

Any introduced entities can be referred to again.
This referral may or may not be overt:

…
Agent: You have lunch at 1p
User: What is after that?
Agent: You have a meeting.
User: what time?
…



Reference resolution
When is Easter?

Schedule a meeting day after that.
Actual representation



Reference resolution - constraints

Used to constrain the returned 
node if that information is 
available.
• Type constraint
• Property constraint
• Role constraint



Salience retrieval model

• The framework is agnostic to the implementation of this model.
• For the paper a hard-coded heuristic is used where root node of 

previous utterance is used if the constraints are satisfied.
• If a satisfying node is not found, other recent utterances are 

checked.
• If nothing is found still, a query is sent to a database:
• Constraint[Event](start=am(9))  ó findEvent(EventSpec(start=am(9)))



Revision

These happen when there are updates to previously asked queries. 
Previously constructed sub graphs can directly be used this way.



Revision

Arguments to revise():
• rootLoc, a constraint to find the top-level 

node of the original computation
• oldLoc, a constraint on the node to replace 

within the original computation
• new, a new graph fragment to substitute 

there.



Revision



Revision – case of missing arguments



Recovery (handling exceptions)



Recovery (handling exceptions)



Data

The authors provide a new richly annotated dataset SMCalFlow.
(https://microsoft.github.io/task_oriented_dialogue_as_dataflow_syn
thesis/)
They also produce a version of MultiWOZ dataset with dataflow-based 
annotations.

https://microsoft.github.io/task_oriented_dialogue_as_dataflow_synthesis/


Experiments


