Datalog: Recursive Queries

vV xy ( T(x,y) < G(x,y) )
V xy,z( T(xy) < (G(x,z) » T(z)y) ) )
G(1,2), G(2,3), G(3,2)

Possible solutions:

1..\ 2 4 J\ 2 <
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Model Theoretic Approach
Vxy(  Txy) < Gxy))
Vxy.z( T(xy) < (G(xz) A T(z)y))) >
G(1,2), G(2,3), G(3,2)

Possible solutions:

- Chose the minimum model €
T consists of the smallest set of facts that make the sentences true.
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Logic programming revisited

Transitive closure of a graph:

T(x,y) :- G(x,y)
T(xIY) .= G(xlz)l T(Z,Y)
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Intuition

Transitive closure of a graph:

T(x,y)
T(x,y)

. G(XIY)
. G(xlz)l T(Z,Y)
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Intuition

Transitive closure of a graph:

T, 2
,
T(x,y) :- G(1,2) * c
T T(x,y) :- G(x,z), T(z,y) Q[’_g
3|2

(1) Map from instances
over the relations in the rule body
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Intuition

Transitive closure of a graph:

1 — — 2
T(1,2) :- G(1,2) " -
T(x,y) :- G(x,z), T(z,y) Q[g
3|2

(2) ... map to instances
over the relations in the rule head
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Intuition

Transitive closure of a graph:

1\>2

3

1;“"“‘ ""~~.....
: - 1,2)
TKT\(].IZ) G(1,2) GQ[%
312

112 ) T(xIY) .= G(xlz)l T(Z,Y)

(2) ... map to instances
over the relations in the rule head
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Intuition

Transitive closure of a graph:

1\>2

,
T(x,y) :- G(x,y) <

TW T(x,y) :- G(x,z), T(z,y) \61)%)
@[> <
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Intuition

Transitive closure of a graph:

T(x,y) :- G(x,y) <
T(XIY) .= G(xlz)l T(Z,Y) 1)\2
2113
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Intuition

Transitive closure of a graph:

T(x,y) :- G(x,y)

S e

2 Ty - 61,2, 12,3, D

2

(1) Map from instances

over the relations in the rule body
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Intuition

Transitive closure of a graph:

T(x,y) :- G(x,y)
2 T(L, 3) - G(1,2), T(2,3).
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(2) ... map to instances
over the relations in the rule head

q
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Intuition

Transitive closure of a graph:

T(x,y) :- G(x,y)

ﬁ T(1,3) . G(lrz)l T(2’3)
113

(2) ... map to instances
over the relations in the rule head
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Intuition

Transitive closure of a graph: .

L — 2.
4 /
T a
213 T(x,y) :- G(x,z), T(z,y) 5
3|2 IE
113 JE
2|2
313

... repeat until fixpoint is reached
(datalog without negation is monotone)

Einfihrung in Datenbanksysteme AFS 20.13



Model Theoretic Approach

vxy (T(xy) < G(xy))
vXxy Vz (T(xy) < (G(x,z) A T(z)y))) >
G(1,2), G(2,3), G(3,2)

Possible solutions:

- Chose the minimum model €
T consists of the smallest set of facts that make the sentences true.
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