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What is 
consciousness?

Studied in every possible 
field: philosophy, psychology, 
linguistics, neuroscience, 
religion, sociology etc. 



Engineering Perspective

An AGI system is comprised of many thousands of processes 

Perception, language, memory, action, learning, reasoning 

An AGI agent can only act sequentially 

Sequential action imposes a strong bottleneck on AGI systems 

Consciousness is the interface between deliberation and long-term memory



Consciousness as a Functor 

Memory
Coalgebra

Speech 
Coalgebra

World 
Model 

Coalgebra
Language 
Coalgebra

Perception
Coalgebra

Deliberative 
Sequential 
Processes 

Conscious Short-
Term 

Memory

Unconscious Long-
Term Memory

External
Input

External
Output

Network Economy

Topos of Coalgebras

Universal 
Reinforcement 

Learning

Sensors Actuators

MUMBLE

Asychronous Parallel Distributed
Processes

Consciousness as a Functor



Implementing Consciousness

We are going to see how to implement consciousness in Functor Flow 

CLIFF — adds a consciousness layer  

Enables parallel processing of multiple queries 

Each query is relegated to a team of unconscious agents 



Why FunctorFlow 
Why not simply code up a 
team in Claude Code?
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CLIFF: How similar is Adobe to Nike?



CLIFF: How comfortable are the  

           Lovesac sectional sofas?







CLIFF: Plan a seafood tour in 

          Boston from May 4-8th



Extracting usage 
workflows from 
reviews

Beyond LLM summarization!  

Understand how/why a user was happy/
unhappy 

Builds on DEMOCRITUS/BASKET/
ROCKET technology



Functor Flow 
Language

Agentic workflow 

Attention and diffusion over agents, 
not just tokens!  

Kan Extensions is a unifying design  
motif

Attention

Diffusion
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Functor Flow
A new language for encoding 
agentic systems 

High-level built-in primitives 
facilitate rapid design 

from .agentic_workflows import ( 
    AgentSpec, 
    AgenticWorkflow, 
    ArtifactSpec, 
    AttentionSpec, 
    DiffusionSpec, 
    build_agentic_workflow, 
)



Agentic Design

@dataclass(frozen=True) 
class AttentionSpec: 
    """A colimit-style attention context for a target agent.""" 

    name: str 
    target_agent: str 
    input_artifacts: tuple[str, ...] 
    source_agents: tuple[str, ...] = () 
    context_kind: str = "attention_context" 
    metadata: dict[str, object] = field(default_factory=dict) 

@dataclass(frozen=True) 
class DiffusionSpec: 
    """A limit-style consistency state for a target agent.""" 

    name: str 
    target_agent: str 
    input_artifacts: tuple[str, ...] 
    state_kind: str = "diffusion_state" 
    metadata: dict[str, object] = field(default_factory=dict)



Further Reading

Categories for AI textbook last chapter on consciousness as a functor  

Think of designing something like CLIFF for your final project  

Product recommender, tour guide, shopping guide, stock evaluator 

How to manage conscious and unconscious processes 

Implement the Universal Reinforcement Learning framework 


