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Montreal 1991: Category Theory
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Sta Maria 1997:

Category Theory in Computer Science
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Palo Alto 2000: Evolving Specifications

Category of specifications

◮ objects: specifications

◮ morphisms: processes / interpretations

◮ colimits: composite specifications

◮ limits: composite processes
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Palo Alto 2000–2006: Specifying Security

PDA (Protocol Derivation Assistant)
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Question 1

What are categories good for?
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Categories are good for working mathematicians
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Answer 2

Categories are good for working computer scientists:

◮ concrete abstract nonsense

◮ variants:

general concrete nonsense,

particular abstract nonsense. . .
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Question 2

Are working computer scientists good for categories?
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Dedekind completion of rational numbers

Construct the reals:

⇓Q [−∞, r)

Q R

⇑Q [−∞, r)

∇

∆

♦
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MacNeille completion of a poset

Adjoin
∧

and
∨

— preserve those that exist

⇓J ℓ

J mJ

⇑J u

⋃

x≥ℓ
∆x

∇

∆

♦

⋃

x≤u
∇x
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Lambek’s question

Adjoin lim
←

and lim
→

— preserve those that exist

S(A
o)

F

A A′′′′?

(

SA
)o

G

lim
→

∫

F

∇

∆

♦

lim
←

∫

G
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Isbell’s answer
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Intuition

Category of specifications

◮ objects: specifications

◮ morphisms: transitions / interpretations

◮ colimits: composite specifications

◮ limits: composite processes
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Intuition

Category of specifications

◮ objects: specifications

◮ morphisms: transitions / interpretations

◮ colimits: composite specifications

◮ limits: composite processes

Bicompletion

◮ adjoins all derivable concepts

◮ preserving all specified concepts
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Categorical mystery

We cannot conservatively extend

◮ all specified concepts by

◮ all derivable concepts

in a category.
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Bicompletion of an enriched category

Adjoin
∏

w
and
∐

w
— preserve those that exist

V(Co)
F

C C′′′′?

(

VC
)o

G

∐

F
∆

∇

∆

♦

∏

G
∇
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Bicompletion of matrices

Cocomplete specifications, complete processes

S V(So)
F

⊢

P
(

VP
)o

G

∇

−

Φ∗

∐

F
Φ∗

∆

Φ∗

R L

∏

G
Φ∗

of the matrix So × P
Φ
−→ V
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Remark

A category C is a square matrix

Co × C −→ V

〈a, b〉 7→ C(a, b)



Concepts in time

D. Pavlovic

How I met
Samson

Question 2

Claim

What do we know about bicompletions

(

V,−→,⊗
)

V-cat. bicompl. V-matrix bicompl.
(

{0 < 1},≤,∧
)

Dedekind-MacNeille Formal Concept Analysis
(

[0 < 1],≤,×
)

ICFCA 2012
(

[0 < ∞],≥,+
)

Samson 60
(

[S,−→,×
)

Isbell: may not exist ????
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Concrete abstract nonsense

Consider
(

N ,−→,⊗
)

-enriched categories where

|N| =
{

n = {0, 1, . . . , n − 1}
}

N(m, n) = Nm×n

m ⊗ n = {0, 1, . . . ,m × n − 1}
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Concrete abstract nonsense

S N (So)
α

P
(

NP
)o

β

∇

−

Φ∗

∑

i
αi ×Φij

∆

Φ∗

R L

∑

j
Φij × βj
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Concrete abstract nonsense

S N (So) N
(So)
RL
· · ·

⊢ ⊣

P
(

NP
)o (

NP
LR

)o
· · ·

∇

−

Φ∗

∆

Φ∗

R L R L
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Concrete abstract nonsense

Latent Semantic Analysis in Categories

◮ Spectral Decomposition of RL and LR

◮ Singular Value Decomposition of Φ
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Categories are good for friendship.
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