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PROGRAMMER GROUNDING

COMMON SHARED GROUND

ASSISTANT GROUNDING

The programmer and assistant use gestures, including pointing and highlighting, 
to refer to entities in code listings – for example, variables, constants, type 
decarations, and syntactically complete expressions. Both use pointing to 
comunicate relationships between entities corresponding to vertices in abstract 
syntax trees. They can invoke commands by pointing to the parameters of 
predefined templates that span the set of tasks expected of the apprentice. They 
are effectively grounded in separate domains, but they share a comon core.



DEVELOPMENT ENVIRONMENT
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PROGRAMMER INTERACTS WITH THE WORLD OF SOFTWARE ENGINEERING THROUGH A CODE REPOSITORY

PROGRAMMER INTERACTS WITH THE APPRENTICE THROUGH A SHARED DEVELOPMENT ENVIRONMENT



DEVELOPMENT ENVIRONMENT

ASSISTANT NEURAL ARCHITECTURE
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THE ASSISTANT INTERACTS DIRECTLY WITH THE PROGRAMMER THROUGH THE IDE …

… AS WELL AS INDIRECTLY WITH THE WORLD OF CODE AND SOFTWARE ENGINEERING 



HERE ARE TWO OF MANY POSSIBLE STARTING PLACES FOR DESIGNING THE PERCEPTUAL STACK



See:  https://arxiv.org/pdf/2103.03206.pdf#page=2



See: https://www.aclweb.org/anthology/D19-1098.pdf#page=3



Complementary Learning Theory, One Shot 
Learning and Contrastive Predictive Coding

See: https://web.stanford.edu/class/cs379c/class_messages_listing/resources/Tom_Dean_One_Shot_Learning_Predictive_Coding_04_24_21.pdf


