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Spatial Temporal Data? 

Location-based Services IoT Projects & Sensor Networks Social Media 



The Big Spatial Temporal Data Challenge 
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Complex Analytical Queries 

SELECT SUM(l_extendedprice * (1 - l_discount)) 

FROM customer, lineitem, orders, nation, region 

WHERE c_custkey = o_custkey 

  AND l_orderkey = o_orderkey 

  AND l_returnflag = 'R' 

  AND c_nationkey = n_nationkey 

  AND n_regionkey = r_regionkey 

  AND r_name = 'ASIA' 

 

This query finds the total revenue loss due to returned orders in a given region. 
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Hard Disks 

½ - 1 Hour 1 - 5 Minutes 

Memory 

100 TB on 1000 machines 

In memory computation over a cluster 



Challenges and Main Results 

 Distributed spatial and temporal data is massive  

 Approximate analysis is fast and often effective for this type of data 

 Integrating multiple data sources is a key requirement 

 Results: Using mergeable and interactive data summaries to enable approximate 
analysis and data integration effectively 
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Data-driven spatio-temporal analytics over heterogeneous data 

social media data sensor data 

transaction data 

The STORM Platform 

log data 

…. 



System Infrastructure 
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System infrastructure 
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Data Import 
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Combine with machine learning technqiues  
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Spatial Temporal Topic Modeling 
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Application 1: Mesowest (co-PI John Horel from Atmosphere Science) 
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>40,000 

stations 
 

More than 

10 billion 

readings 

and 

counting 

A station  

https://mesowest.org/ 

http://mesowest.utah.edu/ 
 



Application 1: Mesowest (co-PI John Horel from Atmosphere Science) 

14 



Application 2: Neighborhood Health Indicator from Social Media Data 
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Restaurant distribution from Yelp Data 

Collaboration with social scientists from the department of health promotion and education 



Application 2: Neighborhood Health Indicator from Social Media Data 
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Application 2: Neighborhood Health Indicator from Social Media 
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April 2015– March 2016. County summaries were derived from 80 million geotagged tweets 

from the contiguous United States. https://hashtaghealth.github.io/countymap/map.html 

Percent of tweets on 

Fast Food 



Application 3: What Tweets Say about the Election? 
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General Tweets: 286 million (Worldwide) 

Political Tweets 1.5+ millions (All Geotagged)  

Republican Tweets: 822,062  

Democrat Tweets: 702,042 

http://www.estorm.org 



Application 3: What Tweets Say about the Election? 
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General Tweets: 286 million (Worldwide) 

Political Tweets 1.5+ millions (All Geotagged)  

Republican Tweets: 822,062  

Democrat Tweets: 702,042 
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Thanks! 
STORM was awarded the SIGMOD’15 

Best Demo Award 

PIs: Feifei Li, John Horel, Jeff Phillips, Paul Rosen 

 

 


