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Central thesis:

The model of a system is a

system of models.
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Local Models

f1(x : R) = (x + .1, cos(x) > .5)

f2(b : B, n : N) = if b then n + 1 else n

f : R× N −→ R× N ∈ Set

s0, f (s0), f (f (s0)), . . . , f
k(s0), . . .
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Local Models

f1(x : R) = (x + .1, cos(x) > .5)

f ′2(b, n) = if b or n ≡ 0 (mod 3)

then n + 1 else n − 2

f ′ : R× N −→ R× N ∈ Set

s0, f
′(s0), f

′(f ′(s0)), . . . , f
′k(s0), . . .
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Local Models

R1(x : R) = (x + .1± .01, cos(x1) > .5)

f2(b, n1) = if b then n1 + 1 else n

R : R× N −→• R× N ∈ Rel

s0,R(s0),R(R(s0)), . . . ,R
k(s0), . . .

7 / 16



Local Models

p1(x : R) = (x + .1 + N(0, .01), cos(x1) > .5)

f2(b, n1) = if b then n1 + 1 else n

p : R× N R× N ∈ Prob

s0, p(s0), p(p(s0)), . . . , p
k(s0), . . .
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Process & Structure
q1

q2

x1 : R

n1 : N

x2 : R

n2 : N

b : B

f : P −→ Set f ′ : P −→ Set

q1 7→ f1, q2 7→ f2 q1 7→ f1, q2 7→ f ′2

R : P −→ Rel p : P −→ Prob

q1 7→ R1, q2 7→ ηP(f2) q1 7→ p1, q2 7→ ηD(f2)
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Hierarchy & Abstraction

q1

q2

x1 : R

n1 : N

x2 : R

n2 : N

b : B ←→ A

q1 q2

q
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Hierarchy & Abstraction

A

q

q1 q2
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Hierarchy & Abstraction
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Hierarchy & Abstraction
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Data & Computation

f1(x1) = (x1 + q1.δ, cos(x1) > q1.`)

f2(b, n1) = if b then n1 + q2.κ else n1

q1 δ `

1 .1 .5

2 .1 .8

3 .25 .5

4 .25 .8

q2 κ µ

1 1 .1

2 2 .01
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Systems models

Definition (provisional)

• An abstraction operad A (often free).

• A diagram functor D : A → Diag

• A query functor Q : A → CData∗

• A set of local models L ∈ L with

- A context assignment aL : 〈pi 〉 → p ∈ A
- A semantic category SL
- A semantic functor SetQ(aL) ×D(aL)→ SL
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