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Abstract. What is symmetry? Until one begins to study it in its own right,
symmetry appears as a simple phenomenon in the natural world. However,

when we think deeply about the ways that symmetries behave we find ourselves
immersed in the study of Group Theory, a rich mathematical discipline. What

is movement? The phenomenon of change in space as it relates to change in

time is similarly just a mundane observation until one contemplates its true
nature.

The world of today is not just physical, there is this new-seeming thing,

information. We must ask the question: “what is information?” This is not
a simple question. Compare it to the fruitful question of “What is matter?”

To answer such questions, one must consider how an object behaves, how it

is stored, processed, transfered, reasoned through. What are things, relation-
ships, facts, examples, definitions, instructions, and how do they all relate?

When I communicate a thought to you, something arrives intact. Perhaps a

fact has a combinatorial structure that relates to that of other facts. In order
to communicate effectively, it behooves us to find a mathematical formulation

for the structure of information.
In this talk I’ll give some background for the above considerations. Then I’ll

discuss some of the current approaches to the study of information and explain

why Category Theory is an appropriate language in which to work. Finally,
I’ll talk about some recent progress in this direction and its application to

real-world problems.

Thank David Perkinson.

I. Mathematics is that which can be communicated in words. (7 minutes)
A. Information and Facts
B. Plato

1. Make sense of the world
2. Have a good society
3. Communicate well.

C. Category theory – most useful for mathematical communication
1. Constantly brings Math back to Ideas and Communication
2. Picture it: Portland 1960’s (pause)

a. Reed wanted Lawvere to communicate calculus and algebra
b. He tried to use set theory
c. Realized category theory was more appropriate.
d. Invented elementary toposes.

3. The prominence of Simplicial Sets
D. Applied category theory – why does it apply?

1. The structure of thought
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2. Layers of abstraction
3. The rage in computer science
4. Toposes in physics, logic.
5. Lawvere’s application to calculus, algebra, and the real world

E. Category theory provides discipline and structure
1. In the abstract – deep contemplation of the subject of informa-

tion
2. Applying the CT discipline to databases has been fruitful
3. I really want to see this manifest in working technology

a. Amgen talk
b. Galois talk
c. Team UO (Ralph, Trevor, PreCats)

II. Quick and dirty intro to category theory
A. Basics

1. Objects
2. Morphisms
3. Compostion.
4. Structure!

B. The category of Simplicial sets
1. Timaeus

a. tried to put triangles together in the most symmetric way
b. Said “Platonic Solids”, but perhaps would have liked “n-

Simplices”
c. Armed with CT, we can follow Plato’s instincts and get the

essence of any shape by putting together basic ones.
2. Simplices

a. Morphisms between simplices.
b. Gluing of simplices.

III. The category of tables (12 min)
A. Given π : U → DT

1. Example.
2. For any σ : C → DT, define Γ(σ) = {f : C → U |π ◦ f = σ}
3. So Γ(‘String′, ‘String′, ‘Z′) = String × String × Z.
4. Morphism of schemas

B. A table is τ : U → Γ(σ)
1. Example

C. Morphism of tables
1. Definition
2. Example

D. Limits and colimits
1. Join as limit
2. Select as limit
3. Union as colimit
4. Insert as colimit

IV. Databases (12 min)
A. A database is a system of tables.

1. ER-diagram
2. What does category theory say?
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B. Databases: “sheaves of data on simplicial sets.”
1. (X,OX)
2. How to think about it: click!

C. Cool tricks
1. Drag and drop to make limits

a. Example: talking about fixing bikes.
b. Minority report and other cool sci-fi
c. Timeaus again.

2. Drawing curves
a. Example: classifying mushrooms
b. Example: odometer readings on google maps
c. Example: finding mushrooms with field guides and the in-

ternet
d. Thoughtflow

3. Global sections: constraint programming.
V. Mathematical investigations. (8 mins)

A. Use ideas from databases, but allow infinite tables.
B. Begin with phrasing basic arithmetic

1. a+ b = c, b+ c = d, glue on d = c tile
2. or just connect a and d. Same answer.

C. Fermat’s Last Theorem
D. Primes

1. ab = c + ¬
2. What is ¬?
3. Back to topos theory (Lawvere)

VI. Conclusion:
A. Category theory suggested geometric shape for databases.
B. Geometric shape has real meaning!
C. Math can be done the same way

1. We have a geometric way to pose math problems
2. That a computer can understand in its own terms: databases.


