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Testing PlansTesting Plans

Problem Definition and MotivationProblem Definition and Motivation

 Data sets: Shallow Survey 2008 
Common Dataset (CCOM/JHC), as 
well as a synthetic data set.

 SSCD contains >580 GB of survey 
data; sets of 4-D point data range 
from 2 to 28 GB.

 Synthetic data set for initial testing 
randomly generated. 

Planned ApproachesPlanned Approaches

 Compare the priority R-tree to the multi-level grid 
file, along with other spatial data structures..

 Optimal 2-D data structures storing N points require 
O(N log N/log log N) space for queries to return K 
points in O(log N + K) time.

 Can persistent structures match this?
 Can updates be performed in O(M log N) time for M 

points added at interval Ti?
 Can persistent spatial data structures be made I/O-

efficient?
 Is 'exclusion' persistence possible, and what time 

and space bounds constrain it?
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 Sets of spatial data points Si added at distinct time intervals.
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 Range searches only return most recent data where sets overlap.
 Irregular update regions may require alpha-shapes for definition..
 Motivation: Queries on time-stamped massive data surveys.
 Challenge: Massive data requires I/O model; complex queries.
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Persistent Data StructuresPersistent Data Structures
 Persistent data structures maintain versioning 

history and data, retaining search complexity.
 Alterations tracked between versions of structure.
 Multiple styles of persistence for different methods of 

data management, e.g. source code version control.
 Partial persistence: Queries on past versions 

possible, can only modify the most recent version.
 Full persistence: Edits to past versions create 

alternate branches, forming a tree of versions.
 'Exclusion' persistence: 

Queries on any version 
can ignore any subset 
of past updates.

Diagram of a 'fat node'
approach to partial
persistence.
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