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Overview

• introduce Property Map
• size of solution space
• background results

– initial design algorithms
– performance study

• selection of heuristics to implement
• design algorithms

– implementation, demonstration, evaluation

• next steps



Property Map

• A property map is composed of property strings
• a property string is a bit string that encodes

– Boolean predicates
– ranges
– enumerated values

range property
on flightno

Boolean property
destination == “New York”



Enumerating the Possible PMaps

If we have 3 predicates over the same attribute:

15 possible combinations

boolean over 
predicate 2

range over 
predicates 1 
and 2 and 
boolean over 
predicate 3

only one 
enumerated 
property over 
all predicates



How Big Is the Solution Space?

• n = number of predicates over the same attribute
– number of Boolean properties for n

– number of range properties for n

– number of combinations of Boolean, range, and enumerated 
for predicates for n

• for k predicate groups (k different attributes)



Allowing Multiple Ranges within a Group

Instead of just one range property over a set of predicates 
for the same attribute, allow different ranges:

R1-2,R3-4,R5-6 … this is not the same as R1-2-3-4-5-6!

Turns out to be a Bell number: the number of distinct 
partitions of n items

substitutes for R on previous slide

http://wikipedia.org/wiki/Bell_numbers



Challenges for a PMap Design Algorithm

• selecting the predicates to cover
• selecting the types of properties for those predicates
• generating property combinations
• selecting the best combinations to form a PMap
• determining a measure for best



Design Algorithms: Implementation



Design Algorithms: Combination Generation

Generate a combination
on each iteration that 
provides better coverage

• modify range end points
• combinations should not exceed 

size of enumerated property

airfare
only

preprocessing separates 
predicates, estimates 
selectivity, transforms to “<”



Design Algorithms: 
Best Combination Selection

• E considers the selectivity and frequency of input 
query set

• E measures excess for a combination w.r.t. queries
• a combination with lower E covers the query set better

Select best 
coverage at 
each size

airfare



Design Algorithms: 
Property Map Generation

For each predicate, add a 
combination that covers it 
with least number of bits

• order properties 
within a PMap in 
ascending order 
of E values

ordered by a function of 
selectivity and frequency



Screen Shot: Input

queries and statistics are input



Screen Shot: Output

property map and details



Design Algorithms: Evaluation

• compared initial algorithms to enhanced algorithms
• 4 types of queries chosen from BENCH:

– high selectivity
– low selectivity
– high cardinality
– low cardinality

• workloads formed as 55% of main group, 15% of 
each of the others: HS, LS, HC, LC



Next Steps

• join queries
• integration into a data warehouse system
• realistic evaluation
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