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Optics ⟨α | β⟩M : (A,B) → (C,D) in a monoidal category A
consist of arrows α : A → M ⊗ C and β : M ⊗D → B in A.

For example, lenses are optics in a cartesian monoidal category.



Optics are subject to “sliding equations” of the following form:

⟨α(f ⊗ 1C) | β⟩N = ⟨α | (f ⊗ 1C)β⟩M

where f : M → N , α : A → M ⊗ C, β : N ⊗D → B in A.



Optics in A form a category OpticA. Composition is given by:

⟨α | β⟩M ⟨γ | δ⟩N = ⟨α(1M ⊗ γ) | (1M ⊗ δ)β⟩M⊗N

and identities are given by ⟨1A | 1A⟩I : (A,A) → (A,A).



We construct a single object double category ⌜⌞A⌝⌟.

The horizontal edge monoid of ⌜⌞A⌝⌟ is (A0,⊗, I).



The vertical edge monoid of ⌜⌞A⌝⌟ is (A0 × {◦, •})∗.

A◦ ⊗B• ⊗ C• : Alice⇝ ⇝Bob



Cells of ⌜⌞A⌝⌟ are like arrows of A that interact with the environment.

When composed horizontally, they interact with each other.



OpticA embeds into H ⌜
⌞A⌝⌟:

In fact, OpticA is the full subcategory of H ⌜
⌞A⌝⌟ on objects A◦ ⊗B•.



Comb Diagrams:



Exotic operations on comb diagrams:
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