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W h o i n v e n t e d P r o l o g ?

• a p p e a r e d i n t h e e a r l y 7 0 s i n F r a n c e

• o r i g i n a l d e v e l o p e r s : A l a i n C o l m e r a u e r a n d P h i l i p p e R o u s s e l

• u s e d t h e .pl e x t e n s i o n b e f o r e P e r l

• r a d i c a l l y d i f f e r e n t p r o g r a m m i n g p a r a d i g m

• t h i s t a l k : u s i n g c o r e . l o g i c s y n t a x



A b r i e f p r i m e r o n P r o l o g

1 . P r o l o g p r o g r a m s a r e s e q u e n c e s o f r u l e s ( o r c l a u s e s ) .

2 . R u l e s c a n h a v e a r g u m e n t s .

3 . R u l e s c a n h a v e c o n d i t i o n s .

4 . P r o g r a m s c a n b e q u e r i e d .

5 . A n y t h i n g t h a t i s n o t i n t h e p r o g r a m i s n o t t r u e .
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E r l a n g , i n s p i r e d b y P r o l o g

“ T h e f i r s t i n t e r p r e t e r w a s a s i m p l e P r o l o g m e t a i n t e r p r e t e r w h i c h

a d d e d t h e n o t i o n o f a s u s p e n d a b l e p r o c e s s t o P r o l o g . . . [ i t ] w a s r a p i d l y

m o d i f i e d ( a n d r e - w r i t t e n ) . . . ”
– A r m s t r o n g , V i r d i n g , W i l l i a m s : U s e o f P r o l o g f o r d e v e l o p i n g a n e w p r o g r a m m i n g l a n g u a g e



H e l l o W o r l d !

P r o g r a m

(defn hi [])

I n t e r p r e t e r

=> (run* (hi))

(_0)

(defn hello [x]

(== x :world))

=> (run* [_] (hello :world))

(_0)

=> (run* [_] (hello :coworld))

()

=> (run* [x] (hello x))

(:world)
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A s m a l l p r o g r a m

F a c t s

(defne location [place in]

([:munich :germany])

([:augsburg :germany])

([:germany :europe])

([:london :unitedkingdom])

([:unitedkingdom :europe]))

R u l e s
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EU Customs Union

Council of Europe

European Union

EEA

BSEC

Eurozone

Benelux

Baltic Assembly

EFTA

GUAM

CEFTA

Schengen Area Union State

Nordic
Council

Visegrád
Group

Common
Travel Area

Monetary agreement
with the EU
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(defn neighbour [x y]

(fresh [z]

(location x z)

(location y z)))



A s m a l l p r o g r a m

F a c t s

(defne location [place in]

([:munich :germany])

([:augsburg :germany])

([:germany :europe])

([:london :unitedkingdom])

([:unitedkingdom :europe]))

R u l e s

(defn is-in [x y]

(conde

[(location x y)]

[(fresh (z)

(location x z)

(is-in z y))]))
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B a c k t r a c k i n g

(defn best-boy [x]

(fresh [y]

(dog :good x)

(colour :dark_brown x)

(behind x y)

(colour :light_brown y)))
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B i - d i r e c t i o n a l c o m p u t i n g

f : I → O

R : (I × O ) → {0 , 1 }
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B i - d i r e c t i o n a l c o m p u t i n g

C l o j u r e

(concat xs ys)

c o r e . l o g i c

(appendo xs ys zs)



B i - d i r e c t i o n a l c o m p u t i n g

C l o j u r e

(concat xs ys)

c o r e . l o g i c

(appendo xs ys zs)



N o t a s i l v e r b u l l e t . . .

H o w t o r e v e r s e flatten?



W h a t a b o u t n u m b e r s ?
=> (run* [x y] (membero x [1 2 3]) (== y 2) (> x y))

=> (require '[clojure.core.logic.fd :as fd])

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

([3 2])
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F a c t d a t a b a s e s

H o w t o m o d e l f a c t s e v o l v i n g o v e r t i m e ?

S e l f - m o d i f y i n g c o d e ?

J u s t l i k e i n S Q L !
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P L D B

(pldb/db-rel location p q)

(def facts

(pldb/db

[location :munich :germany]

[location :augsburg :germany]

[location :germany :europe]

[location :london :unitedkingdom]

[location :unitedkingdom :europe]))



P L D B a s r e a l
d a t a b a s e

• d a t a m o d e l i s s i m i l a r t o S Q L :

s e t s o f t u p l e s ( “ r e l a t i o n s ” )

• P L D B i s s t a t i c & i m m u t a b l e



C o n s t r a i n t s o l v i n g

P u z z l e

T h e r e a r e f i v e h o u s e s .

1 . T h e E n g l i s h p e r s o n l i v e s i n t h e r e d h o u s e .

2 . T h e S w e d i s h p e r s o n o w n s a d o g .

3 . T h e D a n i s h p e r s o n l i k e s t o d r i n k t e a .

4 . T h e g r e e n h o u s e i s l e f t t o t h e w h i t e h o u s e .

5 . T h e o w n e r o f t h e g r e e n h o u s e d r i n k s c o f f e e .

6 . . . .



G r a m m a r s

(def-->e det [d]

([[:d 'the]] '[the])

([[:d 'a]] '[a]))

(def-->e noun-phrase [n]

([[:np ?d ?n]]

(det ?d) (noun ?n)))
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P r o l o g i s f o r p a r s i n g ?

“ T h e p r o g r a m m i n g l a n g u a g e . . . w a s b o r n o f a p r o j e c t a i m e d n o t a t

p r o d u c i n g a p r o g r a m m i n g l a n g u a g e b u t a t p r o c e s s i n g n a t u r a l l a n -

g u a g e s ; i n t h i s c a s e , F r e n c h . ”
– C o l m e r a u e r , R o u s s e l : T h e B i r t h o f P r o l o g
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Q & A

L a r s H u p e l

� l a r s . h u p e l @ i n n o q . c o m

� @ l a r s r _ h

w w w . i n n o q . c o m

i n n o Q D e u t s c h l a n d G m b H

K r i s c h e r s t r . 1 0 0

4 0 7 8 9 M o n h e i m a . R h .

G e r m a n y

+ 4 9 2 1 7 3 3 3 6 6 - 0

O h l a u e r S t r . 4 3

1 0 9 9 9 B e r l i n

G e r m a n y

L u d w i g s t r . 1 8 0 E

6 3 0 6 7 O f f e n b a c h

G e r m a n y

K r e u z s t r . 1 6

8 0 3 3 1 M ü n c h e n

G e r m a n y

c / o W e W o r k

H e r m a n n s t r a s s e 1 3

2 0 0 9 5 H a m b u r g

G e r m a n y

i n n o Q S c h w e i z G m b H

G e w e r b e s t r . 1 1

C H - 6 3 3 0 C h a m

S w i t z e r l a n d

+ 4 1 4 1 7 4 3 0 1 1 1

A l b u l a s t r . 5 5

8 0 4 8 Z ü r i c h

S w i t z e r l a n d



L A R S H U P E L

C o n s u l t a n t

i n n o Q D e u t s c h l a n d G m b H

L a r s e n j o y s p r o g r a m m i n g i n a v a r i e t y o f l a n -

g u a g e s , i n c l u d i n g S c a l a , H a s k e l l , a n d R u s t . H e i s

k n o w n a s a f r e q u e n t c o n f e r e n c e s p e a k e r a n d o n e

o f t h e f o u n d e r s o f t h e T y p e l e v e l i n i t i a t i v e w h i c h

i s d e d i c a t e d t o p r o v i d i n g p r i n c i p l e d , t y p e - d r i v e n

S c a l a l i b r a r i e s .
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