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Graph Transformations

Function from Graphs to Graphs

ñrename all edges labeled

<person> to <personal-data>ò,  etc.

ñretrieve all subgraphs pointed 

by an edge labeled <name>ò



Graph Schema

Structural Constraints on Graphs

ñall edges must be labeled 

either <foo> or <bar>ò

ña node pointed by <person>-

edge can have outgoing edges 

<name>, <father>, <mother> 

onlyò,  etc.
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What We Want to Do

Validation

(Static Typecheking)

Schema

SI

Transformation

f

Schema

SO

ñAny graph satisfying

SI always transformed

by f into a graph

satisfying SO!ò



Schema

SO

Our Approach: Use Logic

Schema

SI

Transformation

f

Valid!  (True for any graph!)
Solver

Covert to

Logic

Formula

ñinput satisfies SIò

ñInput and Output are 

related by fò
ñoutput satisfies SOò
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Graph Data Model of

UnCAL [Buneman et al, 2000]
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Graph Data Model (Contôd)

Ů-edges
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Why Ů-edges?

To simplify the transformation language

e.g., ñunionò operation by Ů-edge
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Why Ů-edges?
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Formally é

G = (V, E, r)

V : Set of Nodes

r ҽ V : Root Node

E : Mapping from V to set of (Label V)

1

2 3

person

son

person

dad

V = {1,2,3}

r = 1

E(1) = {(person,2), (person, 3)}

E(2) = {(dad, 3)}

E(3) = {(son, 2)}



UnCAL [Buneman et al, 2000]

We use a Core Fragment of UnCAL

E ::= { L: E, L: EƗ ƛƗ L: E}
| if L=L then E else E
| $G
| &
| rec ƽǻƽʙ,Ɨʙ'ƾƚ E)( E)

L ::= (label constant)
| $L  




