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Content of Paper

• Applying analytics and visualization tools to guide decision makers in solving 

transportation challenges and addressing customers' pain points.

• Generating real or near real-time analysis with variety of data to drive 

transportation system’s directions

• Incorporating simulation and innovative techniques for predictive and 

prescriptive analytics

• Bridging Mobile Applications as IoT with Big data processing for real time 

analytics in transportation system

• Data Cluster: Extracting customer information, validating datasets, analyzing and 

mining, discover pattern and trends, visualization and creating value for the 

customer, and finally protecting data.

• The process of visualization of time series forecast for large datasets in 

transportation sector with billion records

• Comparison of processing time for types of search query with our home grown 

analytic tool using RDBMS, Big Data Hadoop nodes and GPGPU DB



Big Data Stack:

Example

Reference and Source:  Hortonworks Data Platform



Big Data Platform:

Example

Reference and Source: IBM



Business Intelligence 

and Tools for Analysis

Reference and Source: Hortonworks



Variety of Data

• Unstructured Data

• Government Data

• Private Cloud

• Enterprise Cloud

• Spatial and GIS Data



Extracting the 

value of Data

Data Harvester

Data Cleanser

Data Harmonizer

Data Anonymizer

Data Modeler

Data Consumer

Channels
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1. Extracting customer information

2. Cleansing and transformation

3. Validating datasets and harmonizing terminology

4. Protecting data

5. Analyzing and mining to discover pattern/trends to create models and data 

warehouse

6. Visualization through dashboards or mobile channels to create value for the 

customer



Integrity of Data

Reference and Source: Computing Research, Big Data Review 2015



Analysis of data: What are 

the events related to 

users’ location

• Mobile Phone as collector uses GPS and network (IoT)

• Backend using Big Data Engine with Apache Solr for Fast Search (Big Data) Mobile as 
IOT

Big Data 

Reporting 

Engine

Using Apache Solr: Fast Search



Fleet Data (Demo Spatial) million 

of points on a map and analyzing 

each point in real time



Waze Data:

Traffic Jam by city

Waze users’ 

concentration 

per city in 

March, 2016.

This analysis 

illustrates traffic 

pattern per 

hour.

It shows less 

traffic around 

early noon.



Waze Data:

compare traffic for 

different streets



Waze Data:

compare traffic for 

different streets in KL

The importance of 

mobile users’ using 

applications or 

installing IOT 

sensors for traffic 

planning in KL city



Waze Data: Hourly and 

weekly pattern for a 

street in Puchong



Radar sensor on an 

anonymous street in 

Malaysia

Sensors to monitor 

traffic patterns.

IoT usage for Road 

transportation 

planning and safety 

monitoring

Hourly averaged speed calculated from sensor



Big Data Processing 

on airline dataset

• Airlines Data in the USA with about 123 million and its inflated 1.23 billion records are scooped into HDFS. 

• Figure on left shows the query count and query return time in seconds.

• Figure on right shows the output after processing through time series forecasting



Big Data in Airlines:

Airlines Data in the USA 

1988-2008

with 123 

million and 

1.23 billion 

records 

stored on 

HDFS



Statistical Analysis of 

Airline Dataset 

(Passengers USA)

Testing forecast of Airline Train Data (1988-2005) with Test Data (2005-2008)



Analyzing Departure 

Delay with Airline 

Data

Analyzing Departure delay with 123 million and 1.23 billion records. Which 

day and month has higher delays? What measures to take?



Comparison of processing time 

for types of search query using 

RDBMS, Big Data 

Hadoop/Impala cloud nodes and 

GPU DB 

• 6 types of searches for the different environment setups using our middleware framework and the Mi-BIS 

presentation layer. 

• The average time for each query type was analyzed for Postgres database with 8GB RAM server and 96GB RAM 

server

• Hadoop with Hive (7 nodes), Impala with Hive (7 nodes) and GPU server processing were setup to compare the 

processing time (in seconds).

• The result shows the performance comparison of various setups for real time Analytics Processing of Big Data 

in the Health sector, using Mi-BIS Presentation Dashboard to analyze ~120 millions of records in HDFS and 

postgres (RDBMS) servers. 

• GPU parallel DB processing takes the shortest time to process ~120 million of records and the cost is also 

cheaper than implementing 7 nodes of Hadoop or SQL on Server or Cloud VM

Source: A Middleware Framework for Programmable Multi-GPU based BigData Applications 

Ettikan K. Karuppiah, Yong Keh Kok and Keeratpal Singh



Comparison of processing time 

for types of search query using 

RDBMS, Big Data 

Hadoop/Impala cloud nodes and 

GPU DB 

• SQL was not able to compute on big data especially for real time analytics (218- 1466 times slower)

• Hadoop with Hive is not suitable for real time processing and would only be useful for batch processing of big data. 

• Impala-Hive is as beneficial as GPU for general queries and could be used to complement in the hybrid parallel processing 

• Impala Hive is faster compared to GPU Parallel DB when there are multiple tables to be joined and with huge strings operations to be performed. 

No Description of Search Query vs. Average Processing Time 
(seconds)

SQL
(8GB/
4Core)

SQL
(96GB/
48Core)

Hadoop-
Hive

Impala-
Hive

GPU-
Parallel DB

1 Selecting sum from one column of 120 million records 1466.7s 218.7s 347.6s 3.7s 0.3s

2 Selecting a name column, counting the name and ordering by 
top 10 names

7901s 1612s 505s 64.2s NA

3 Selecting state code, years from hospital patient records with 
one disease code selected, group by years and state code, order 
by years and state code

1464.7s 103.6s 383.5s 3.5s 3s

4 Selecting state, years, disease name from hospital patient 
records where one disease name type is selected and joining 
disease code with disease name and state code with state names, 
grouping by years, states and disease names, ordering by years 
and state code.

1688.7s 102.7s N/A 2.9s 1.6s

5 Inserting the results of Selecting state code, years from hospital 
patient records with ALL diseases type, group by years and state 
code, order by years and state code

Failed 7878s 557.3s 10.1s N/A

6 Selecting state, years, disease name from hospital patient 
records where three disease name types are selected and joining 
disease type with disease name and state code with state names, 
grouping by years, states and disease names, ordering by years, 
states and disease names

1893s 704s N/A 3.7s 6.3s



Application of IOE 

(Internet of 

Everything) and IoT

Reference and Source: Cisco



Concept of Interconnect 

of Everything with Big 

Data in transport system

• Machine Intelligence with limitless communication of devices whether on internet or non internet medium as long as 

network communication such as RF, radar or optical networks exists

• Ability to intelligently automate machines’ behavior with historical data trends to optimize gains and increase automation 

using machine learning with machine intelligence models.

• Big data processing with appropriate tools (such as data mining, web scraping, using R and Python with API such as Pydoop

and libraries such as SciPy) used in the ecosystem to

1. Visualize data to make effective decision

2. Understanding and interpreting the value of customers' data using scientific approach of data exploration

3. Applying statistical methods with machine learning tools for predictive, descriptive and prescriptive analytics

• Apply innovation to integrated transportation network system (air, land, sea) and research ideas for continuous 

improvement by collecting more data collection via IOT sensors, mobile phones and collectors 

• To achieve near real time processing of analytics using the resource of Hadoop, GPGPU or in memory servers.



Passenger Terminal Simulation:

For an Intelligent and Integrated 

Transport System

With integrated data from air, buses, trains and vehicles, transportation planners could plan for upcoming smart terminals.



Passenger Terminal 

Analysis

During Peak Season in 2016, it is apparent that the capacity of the terminal being evaluated using the simulated parameters was over 

utilized by passengers. Therefore, can this terminal sustain without upgrading for the next 5 years with the evidence of historical data?

Underutilized Exceed capacity



Conclusion

• Different type of solutions for big data analytics has been implemented by our team such as for transportation, 
public safety, health, social media analytics, video analysis, statistical analysis and for prediction of 
benchmarking datasets. 

• Big Datasets in the order of hundred million to a billion rows of structured data are processed within Hadoop 
Distributed File System (HDFS), visualized, analyzed and further forecasted by users based on historical 
attributes

• It is necessary to analyze the datasets vs. the different configuration of resource allocations and techniques to 
be utilized such as when to use GPGPU, Hadoop, RDBMS and In-Memory solutions.

• We have filed patent for our resource allocations learning process (machine learning process) to efficiently 
utilize our Hadoop servers in our cloud.

• Integrated data from air and land further assists in the planning of smart passenger terminals and intelligent 
management of transportation system.
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