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Who invented logic
programming?

€€ 1. The world is everything that is the case.
1.1 The world is the totality of facts, not of things.
1.17 The world is determined by the facts, and by these being all the 33
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€€ 1. The world is everything that is the case.
1.1 The world is the totality of facts, not of things.
1.17 The world is determined by the facts, and by these being all the 33
facts.
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Who invented Prolog?

® agppeared in the early 70s in France
® original developers: Alain Colmerauer and Philippe Roussel
e used the .pl extension before Perl

e radically different programming paradigm
¢ this talk: using core.logic syntax
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A brief primer on Prolog
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Prolog programs are sequences of rules (or clauses).
Rules can have arguments.

Rules can have conditions.

Programs can be queried.

Anything that is not in the program is not true.



Erlang, inspired by Prolog

€€ The first interpreter was a simple Prolog meta interpreter which
added the notion of a suspendable process to Prolog ... [it] was rapidly 2
modified (and re-written) ...

- Armstrong, Virding, Williams: Use of Prolog for developing a new programming language
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Hello World!

(defn

(defn

hi [1)

hello [x]
x :world))

=> (run¥

(_0)

=> (run*
(_0)

=> (runx*

()

=> (run%
(:world)

(hi))

[_] (hello :world))

[_] (hello :coworld))

[x] (hello x))
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(defne location [place in]
([:munich :germany])
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([:unitedkingdom :europe]))



A small program

Council of Europe

(Schengen Area

Facts (B2
(defne location [place in] = | = E:]([;E[ﬂ

([:munich :germany]) ngéd J

= | H-

([:augsburg :germany]) EFTA
([:germany :europel) L] Baltchssemny [l][:l[i
== cm "

([:london :unitedkingdom])
Benelux

([:unitedkingdom :europe]))
\EEA Eurozone ["”j '%%Té?%?ea[]:ﬂ

European Union
i l g Monetary agreement
EU Customs Union with the EU




A small program

(defne location [place in]
([:munich :germany])
([:augsburg :germany])
([:germany :europe])
([:london :unitedkingdom])
([:unitedkingdom :europe]))



A small program
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A small program

(defne location [place in]

([:
([:
([:
([:
([:

munich :germany])
augsburg :germany])
germany :europe])

london :unitedkingdom])
unitedkingdom :europe]))

(defn is-in [x y]
(conde
[(location x y)]
[(fresh (z)
(location x z)
(is-in z y))1))
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Bi-directional computing
(concat xs ys)

(appendo xs ys zs)



Not a silver bullet ... g
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How to reverse flatten?



What about numbers?

=> (run* [x y] (membero x [1 2 3]) (==y 2) (> x vVy))
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What about numbers?

=> (run* [x y] (membero x [1 2 3]) (==y 2) (> xYy))

=> (require '[clojure.core.logic.fd :as fd])
=> (run* [x y] (membero x [1 2 3]) (==vy 2) (fd/> x vy))
(L3 21)
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PLDB

(pldb/db-rel location p q)

(def facts

(pldb/db
[location
[location
[location
[location
[location

:munich :germany]
raugsburg :germany]
:germany :europel]

:london :unitedkingdom]
:unitedkingdom :europe]))



PLDB as real
database

® data model is similar to SQL:
sets of tuples (“relations")

e PLDB is static & immutable




Constraint solving

There are five houses.

1.

The English person lives in the red house.

2. The Swedish person owns a dog.

o Hr W

The Danish person likes to drink tea.
The green house is left to the white house.

The owner of the green house drinks coffee.
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Grammars

S
//////A\\\\ (def-->e det [d]
NP VP ([[:d 'thel]l '[thel)
VAN ([[:d 'all '[al))
D N Vv NP
| | | ///\\ (def-->e noun-phrase [n]
the dog ate D N ([[:np 2d ?n]]
| | (det ?d) (noun ?n)))
the bone




Prolog is for parsing?

€€ The programming language ... was born of a project aimed not at
producing a programming language but at processing natural lan- 32
guages; in this case, French.

— Colmerauer, Roussel: The Birth of Prolog
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® Happy dog: https://www.rover.com/blog/is-my-dog-happy/

® Kid with crossed arms: https:
//www.psychologytoday.com/us/blog/spycatcher/201410/9-truths-exposing-myth-about-body-language

® Noam Chomsky: https://en.wikipedia.org/wiki/File:Noam_Chomsky_Toronto_2011.jpg

® Alain Colmerauer: https://de.wikipedia.org/wiki/Datei:A-Colmerauer_web-800x423.jpg

® Joe Armstrong: Erlang, the Movie

® Signatures: http://www.swi-prolog.org/pldoc/man?section=preddesc

® Zebra puzzle: StackOverflow contributors (https://stackoverflow.com/q/11122814/4776939)
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