


A Bit About Me



Natural Language is the Universal Interface



Easier Said Than Done

https://www.yahoo.com/now/flight-trouble-strained-us-airlines-014234130.html



Easier Said Than Done



Standard Approaches to Language Interfaces



Standard Approach: Intents and Slots

[(Bobrow et al., 1977), (Zue et al., 1991), (Henderson et al., 2015)]
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The world where conversational AI agents are grounded 
is inherently structured and interconnected, so graphs 

should be an integral part of conversational AI. 



How Graphs May Help? 

https://lod-cloud.net/



Task-Oriented Dialogue as Dataflow Synthesis

[Transactions of ACL 2020]



SM View: Contextual Program Synthesis



Five Key Ideas

program synthesis

compositionality

metacomputation

exception handling

dynamic grounded generation





Dialogue as Program Synthesis: Intents and Slots

5 minutes “5 minutes”



Dialogue as Program Synthesis: General Programs

[c.f. (Zelle 1995, Dong & Lapata 2016)]



Dialogue as Program Synthesis: General Programs

What time am I getting 
coffee with Megan

find_person(name: like(“Megan”))

find_event(
subject: like(“coffee”)
attendees: includes([p])))

start.time

[c.f. (Zelle 1995, Dong & Lapata 2016)]





Compositionality: Within a Turn



Dataflow



Compositionality: Multi-Turn



Dataflow





Context through Metacomputation: Reference

weather_forecast(
location: here(),
time: now()

)

weather_forecast(
location: [e].location,
time: [e].time

)

my coffee with Megan

[cf. (Lappin & Leass 1994), (Zettlemoyer & Collins 2009), (Suhr et al. 2018)]



Context through Metacomputation: Reference

weather_forecast(
location: 

refer(Constraint[Place]()),
time: 

refer(Constraint[Time]()))

[cf. (Lappin & Leass 1994), (Zettlemoyer & Collins 2009), (Suhr et al. 2018)]

weather_forecast(
location: 

refer(Constraint[Place]()),
time: 

refer(Constraint[Time]()))



Context through Metacomputation: Revision
[d] = today()
[e] = find_event(start.date: [d])
describe([e])

[d2] = tomorrow()
[e2] = find_event(start.date: [d2])
describe([e2])



[d2] = tomorrow()
[e2] = find_event(

start.date:[d2]
)

describe([e2])

Context through Metacomputation: Revision

[d] = today()
[e] = find_event(

start.date:[d]
)

describe([e])

[f] = revise(
rootLoc:    
RoleConstraint(output),

oldLoc: Constraint[Date](),
new: tomorrow()

)

describe([f])

Program transformation (Visser 2001)





Exception Handling

[p] = find_person(
name: like(“Megan”))

[e] = create_event(
attendees: includes([p]))

Except: MultipleMatchesFound([p])

Disambiguation, Confirmation, Missing Slots, API Errors, …

Except: NoMatchFound([p])

Except: APIError([e])

Except: MissingSlot([e])

Except: MultipleMatchesFound([p])





Grounded vs. Ungrounded Generation

lookup_package()



Dynamic Grounded Generation

74° F tomorrow at noon at Rosie’s Café



Demo





How Graphs May Help? 

https://lod-cloud.net/



Beyond I.I.D.: Three Levels of Generalization 
for Question Answering on Knowledge Bases

[The Web Conference 2021]



Universal Interface Needs 
Broad-Coverage Meaning Representation



Large-Scale Knowledge Graphs as a Testbed

1 https://blog.google/products/search/about-knowledge-graph-and-knowledge-panels/



New Challenges for Broad-Coverage Conversational AI

Non-I.I.D. 
Generalization

Large 
Search Space

Semantic 
Ambiguities



Large Search Space

Combinatorial explosion!



Non-I.I.D. Generalization
Practical KBQA models should be built with non-i.i.d. generalizability
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Non-I.I.D. Generalization
Practical KBQA models should be built with non-i.i.d. generalizability



Semantic Ambiguities

Flaminia Brasini was the designer of what game?

a. computer.computer.key_designers
b. sports.golf_course.designer
c. games.game.designer



Prior Work on KBQA
EMNLP’13

EMNLP’16

NAACL’18

ISWC’19



GrailQA: First Dataset for Strongly Generalizable KBQA
64,495 questions, 86 domains, 3,720 relations, 32,585 entities
Support three levels of generalization: i.i.d., compositional, and zero-shot

Gu et al. Beyond I.I.D.: Three Levels of Generalization for Question Answering on Knowledge Bases. The Web Conference, 2021



Homepage: https://dki-lab.github.io/GrailQA/

Code: https://github.com/dki-lab/GrailQA

>1,600 downloads
20 submissions

https://dki-lab.github.io/GrailQA/
https://github.com/dki-lab/GrailQA
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Recap



https://lod-cloud.net/

The world where conversational AI agents are grounded is 
inherently structured and interconnected, so graphs should be 

an integral part of conversational AI. 



Interesting Future Directions



Thanks &


