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Simba: Spatial In-Memory Big data Analytics
Big Spatial Data Analysis at Ease System Architecture
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ISELECT poli.id, count(*) as c
| FROM poi DISTANCE JOIN data
ON POINT (data.lat, data.long)
IN CIRCLERANGE (POINT (poi.lat, poi.long), 3.0)
WHERE POINT (data.lat, data.long)
IN RANGE (POINT (24.39, 66.88), POINT (49.38, 124.384))
GROUP BY poi.1id
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ORDER BY poi.id

rpoi.distanceJoin(data, Point (po1 (“1lat”), poi1(“long”)),
Point (data (“1lat”), data(“long”)), 3.0)
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: .range (Point (data (“lat”), data(“long”)), : Apache Spark

: Point (24.39, 66.88), Point (49.38, 124.84)) :

| .groupBy (pol1 (“1d”)) | : :

| .agg(count (“*”) .as(“c”)) .sort (poi (“id”)) .show () | RDBMS Hive HDFS Aelitye fED
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CREATE INDEX idx name ON R (Xy,..,X,) USE idx type
/DROP INDEX idx name ON table name
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kNN Join -- RKJSpark Query Optimizations
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« R-Tree kNN join (RKJSpark) » Partition size auto-tuning : predefined customized partitioner
« For each partition R;, find S; c S,s.t.vr € R; knn(r,S) = knn(r, S;)  Spatial predicates merging
« Define cr; as the centroid of partition R,  Index scan optimization : table scan — index look up
» Take a uniform random sample $’' c S, and let knn(cr;,S') = {s4, ..., Si.} « Selectivity estimation cost-based Optimization: scan or index
« For each partition R; :
u; = max|r, cry| - Broadcast join optimization: small table joins large table
Vi = 2u; + [cry, sy | » Logical partitioning optimization for RKJSpark
\ Si =1sls €5, e, sl s vi} o Provides tighter pruning bound y; y
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