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CHAPTER 6  

6. CONCLUSION AND FUTURE WORK 

 
 

 

6.1. CONCLUSION 

 

In this thesis, we research colocating spatial data files that are stored on a distributed 

file system. Queries accessing these files potentially access two or more at a time and 

are executed by Hadoop. Our study shows that colocating blocks of these files based on 

their spatial properties that are accessed together by queries can have a significant im-

provement on the network overhead during query execution. In this thesis, we propose 

an algorithm for colocating spatial files. Our proposed approaches and algorithms are 

encapsulated in Co-SpatialHadoop, which we implemented as extension to SpatialHa-

doop [1]. Additionally, we extended HDFS to add a new block placement policy that is 

based on spatial properties of the data. Moreover, we add an inverted index of non-

spatial attributes to improve the performance of the non-spatial queries. 
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To evaluate the effectiveness of our proposed colocation approach implemented in Co-

SpatialHadoop, we compare the execution performance of queries when we use Co-

SpatialHadoop and SpatialHadoop [1]. The experiments showed that the introduced 

colocation algorithm that is based on spatial file properties enhances the network over-

head of spatial query. Moreover, using inverted indexes on non-spatial attributes signif-

icantly enhances execution time of non-spatial queries. 

Next, we discuss possible future work extensions to this thesis work. 

 

6.2. FUTURE WORK 

 

1. Multidimensional dynamic data 

Temporal-Spatial queries such as weather or traffic predictions are executed on 

files with more complex structure. Therefore, more challenges are introduced. 

The colocation algorithms we proposing are designed for static data only, and 

need to be modified to address these new challenges. 

 

2. Placement of spatial blocks  

In Section 3.5, we have identified a challenge about file blocks that can be as-

signed to multiple locator items in the locator table, which we use for tracking 

block placement and enforcing colocation of files. We partially addressed this 

challenge in our proposed work and more techniques can be investigated. Loca-

tor table partitioning can be handled more efficiently to decrease the overlap-

ping between locator items, which is expected to solve colocation overlapping 

problem.  

 

3. Replicas with different partitioning techniques 

Hadoop Distributed File System (HDFS) replicates files to achieve fault toler-

ance. This feature can be exploited similar to HAIL [31] to store multiple parti-

tions of the data. For example, we can partition the spatial files using different 

spatial index (R-Tree, R*Tree, Grid  ...) and store them as replicas of the file. 

Spatial operations can choose the index that produces the minimal number of 

input splits and map functions to enhance the performance. 
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4. Enhance the inverted index 

 Enhance inverted index to handle multi-words queries. 

 Enhance inverted index to handle dynamic data. 

 Detect the most used attributes from old queries workload. 

 

5. Implement integrated queries (spatial/non-spatial) 

We propose to extend our work by adding support to integrated queries, which 

are queries that include spatial and non-spatial operations. We can add “where” 

clause to spatial join query to join records based on spatial attribute after filter-

ing them based on non-spatial attribute used by “where” clause. The non-spatial 

filtering is handled by inverted index, which filters blocks prepared by spatial 

index.  
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