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Topics
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Outline

� Design what? 
� Fragmentation
� Allocation
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Design Approaches
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Top-Down Design
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Dimensions of the Design Problem
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Distribution Design Issues
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Fragmentation
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Fragmentation Alternatives - Horizontal
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Fragmentation Alternatives - Vertical
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Degree of Fragmentation



2008, 23 April CSCI585 - Distributed Databases 12

Correctness of Fragmentation
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Allocation Alternatives
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Information Requirements
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Outline

� Design what? 
� Fragmentation
� Allocation
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Fragmentation
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Our Running Example
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PHF – Information Requirements
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PHF – Information Requirements
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PHF – Information Requirements
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PHF – Information Requirements
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Primary Horizontal Fragmentation
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Selecting Simple Predicates
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Completeness of Simple Predicates 
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Completeness of Simple Predicates
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Minimality of Simple Predicates 
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Minimality of Simple Predicates



2008, 23 April CSCI585 - Distributed Databases 28

COM_MIN Algorithm 
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COM_MIN Algorithm
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PHORIZANTAL Algorithm
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Examples
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Examples
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Examples
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Examples
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Examples
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Correctness 
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Derived Horizontal Fragmentation 
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Definition 
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Example 
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VF – Information Requirements 

{
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VF – Information Requirements 
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Algorithm: 1. Affinity Measure aff(Ai,Aj)
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The attribute affinity measure between two attributes Ai and 
Aj of the relation R[A1,A2, …, An] with respect to the set of 
applications/queries Q={q1,q2, …,qq} is defined as follows:

where Rl is a fragment of R in site Sl, refl (qk) is the number 
of access to attributes (Ai,Aj) for each execution of the query 
qk at site Sl and accl (qk) is the query access frequency 
measure
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Algorithm: 2. Affinity Matrix AA
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Algorithm: 3. BEA to Reorder AA
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Affinity Measure 
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Boundary conditions:

And since the AA matrix is symmetric, we revise the 
definition of affinity measure to: 
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Bond Energy Algorithm (BEA) 
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Bond Energy Algorithm (BEA)

OOO NOOO ML

oldAM

irr AAAAA   ...   ...  121 +
OOOO NOOOO ML

newAM

irtr AAAAAA   ...    ...  121 +

At each step i:

oldnewrtr AMAMAAAcont −=+ ),,( 1

AA= CA=



2008, 23 April CSCI585 - Distributed Databases 48

Bond Energy Algorithm (BEA)

Define                       : 
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Do the math:
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BEA Example

4
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BEA Example
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BEA Example
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Algorithm: 4. Clustering CA



2008, 23 April CSCI585 - Distributed Databases 53

Clustering Measure
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Clustering Problems
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VF – Correctness 
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Hybrid Fragmentation 
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Outline

� Design what? 
� Fragmentation
� Allocation
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Fragment Allocation Problem
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Information Requirements 
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Allocation Solution


