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Target Audience
1. Algorithms
2. Computational Geometry
3. Computer Graphics
4. Spatial Databases

• Billion trips – New York Taxi Trip Datasets
• About a 1 TB of OpenStreet Map data

MapReduce based spatial computation

Spatial Computing
1. 2D co-ordinates data

e.g. points, lines, polygons
POLYGON ((30 10, 40 40, 20 40, 30 10))

2. Objects with location
e.g. mobile and online maps

3. Searching geometries, finding hotspots

Introducing	PDC	concepts	with	spatial	computing
Satish	Puri,	Marquette	University

Objective
Development	of	course	materials	that	are	at	
the	intersection	of	spatial	computing	and	PDC.

Motivation
1. There	is	more	emphasis	on	image	data	

w.r.t.	to	PDC	contents.	Less	emphasis	on	
coordinate	data.

2. Three	day	Spatial	Analytics	workshop	at	
Marquette.

3. GIS	Book	of	Knowledge	interested.
4. Easy	to	visualize	spatial	data	on	maps.
5. Coordinate	data	is	challenging	for	

parallelization
Challenges:	Irregular	Access	Pattern,	Load-
imbalance	due	to	density	variation
- Uniform,	Skewed	distribution

1. Loop	parallelization

on	MultiCore and	Manycore

#pragma	acc parallel	for			
for(int i =	0;	i<	objects;	i++)
{

for(int j	=	0;	j<	objects;	j++)
{

intersect(line[i],	line[j]);
}

}

Map	Phase
map(Geometry	geom)
{
calculate	grid	cellid
emit(cellId,	geom)

}

Reduce	Phase
reduce(int cellId,	List<Geometry>	geoms)
{
for(Geometry	g:	geoms)
if(g.intersects(queryRectangle)	
emit(g);

}


