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Outline
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 Schema Mappings as a framework for formalizing and studying 

data interoperability tasks

 Data Exchange and Solutions in Data Exchange

 Query Answering in Data Exchange
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Structural Properties of Universal Solutions
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Inclusion Dependency

 An inclusion dependency R[A1, ... , An]  S[B1, ... , Bn]
 over two (possibly identical) predicates  R and S

 Ai, Bi are distinct attributes R and S

 implies that the tuples of values appearing in columns A1, ... , An for facts of 
R must also appear as a tuple of values in columns B1, ... , Bn for some fact of 
S
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Chase Step for EGD

 Let I be an instance and σ the egd φ(x1, … , xn) → xi = xj

 We say that σ is applicable to I with the homomorphism h, if the 
following holds:
1. h maps the atoms of φ(x1, … , xn) to tuples of I

2. h(xi)  h(xj)

 I = { R(a, b), R(c, X), R(X, Y) } 

 σ: R(x, y) → x = y

 Applications of the rule
 h1 = {x/a, y/b},  (σ, h1): I → J1 = { } - chase failed

 h2 = {x/c, y/X}, (σ, h2): I → J2 = { R(a, b), R(c, c), R(c, Y ) }

 h3 = {x/X, y/Y}, (σ, h3): I → J3 = { R(a, b), R(c, Y ), R(Y, Y) }
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Def: G is 3-colorable iff it can be colored using at most 3 colors such that no two adjacent 

vertices are given the same color



Graph Homomorphism

 Mapping between two graphs that 

respects their structure

 A function between the vertex sets of 

two graphs that maps adjacent vertices 

to adjacent vertices
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