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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 loT 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
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GOVERNANCE . .
INTEGRATION DATA ACCESS

Data Lifecycle & Batch Script NoSQL Stream Search In-Mem = Others... Administration Provisioning,
Governance ) ) Authentication Managing, &
Map Pig Hive HBase Storm Solr Spark 18V b s i Mot
S Radiied N Engines uthorization Auditing lonitoring
g Phoenix : Data Protection
Atlas Ambari
Ranger Cloudbreak
Te Te Te Slid lid
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Data Workflow 3 Atlas
YARN: Data Operating System HDFS Encryption
Sqoop
Flume Scheduling
Kafka il i
NFS HDFS Hadoop Distributed File System Dozie
WebHDFS

DATA MANAGEMENT

Reference and Source: Hortonworks Data Platform
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Analytic Applications

=] Exploration Functional Industny Fredictive Contant
Reporting Vizualization App ADp Anahtics Analytics

1BM Big Data Platform

Application
Development

Accelerators

Hadoop Stream Data
System Computing Warehouse

Information Integration & Governance

Reference and Source: IBM
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A robust ecosystem of technologies and tools augments HDP for enterprise usage

Business Intelligence and
Analytics

All the major Bl vendors offer
Hadoop integration, and
specialized analytics vendors
offer niche solutions for specific
data types and use cases.

§ 27 Pivotal @ GSAsS MicroStrategy il +tobleaw
3
§ Excel platfora —D Datameer |.‘3L_/_ LUTION DEV & DATA TOOLS
} ) | FJ“"’E“‘? o) Vsl Studio =
= y talen
i SYRCEorT
= SEbme e
: . IBM
OPERATIONAL TOOLS
= S—— —_—
E o SOLServer (ORACLE < Bymtern Center car [ERADATA |
& w TERADATA 25 o oRACLE ., % bme
= ke — 5% H
=3 Pivotal. YEEICH g 2
é i g‘ SECURITY
SATAGUISE Vol
- A o el BN protegrity  Wormetric
& Q o]
- ﬁ- Microsoft Azure E . X .
E redhat = EMNMLC CISCO
=
5 i
A mrach  @rackspace (XX @
= MetApp

Reference and Source: Hortonworks
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Data Management and Tools
There are many partners
offering vertical and horizontal
data management solutions
along side Hadoop, and there
are numerous tool sets — from
SDKs to full IDE experiences —
for developing Hadoop solutions

Infrastructure

While Hadoop is designed for
commodity hardware, it can also
run in appliances or other
storage solutions, on-premise
and in the cloud, or in a
virtualized environments.
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* Unstructured Data

* Government Data

* Private Cloud

* Enterprise Cloud

* Spatial and GIS Data
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extracting
points

identifying
patterns

discovering
dMNSWers




D
a
t
a

uhwnNeE

Extracting customer information Data Modeler
Cleansing and transformation \

Validating datasets and harmonizing terminology
Protecting data Data Consumer

Analyzing and mining to discover pattern/trends to create models and data Channels

warehouse
Visualization through dashboards or mobile channels to create value for the

customer
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Data Cleanser \
Data Harmonizer \
Data Anonymizer \
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. In order to make a business decision you need
to feel confident in the data; however it may not be worth
the effort to ensure data is 100 per cent accurate. At what
percentage of data accuracy would you be comfortable
in terms of using it to make an important decision (e.g. a

major marketing campaign, the launch of a new product
line, a new traffic control system, etc)?

36%
32%
= I l
FO%o 80%0 S0%

11%
0% 0%
e e [ e
1 0% 20%% 30%0 A0%n 50%0 S50% 100%%0

Data accuracy required

One-hundred per cent data accuracy is a goal that is out of reach for a
majority of organisations given budget limitations. However, the fact that

a majority of respondents told us that somewhere around 80 to 90 per cent
was “good enough” was telling.

Reference and Source: Computing Research, Big Data Review 2015



Analysis of datz
the events relat

users’ location

Mobile Phone as collector uses GPS and network (loT)

Backend using Big Data Engine with Apache Solr for Fast Search (Big Data)

Big Data
Reporting
Engine

Using Apache Solr: Fast Search
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Mobile as
IOT
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Waze users’
concentration
per city in

March, 2016.

This analysis
illustrates traffic
pattern per
hour.

It shows less
traffic around
early noon.

Friday, Mar 11, 14200

JAan: 464

JAM

Resat zoom
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Kuala Lumpur

city total
1 Kuala Lumpur 4416564
2 Petaling Jaya 1346393
3 Puchong 980239
i Klang B69TLS
5 Shah Alam 656053
6 Subang Jaya 335915
T Kajang 323340
-] Seri Kembangan 184064
9 sungai Buloh 181530
10 Batu Caves 180430

-



"E11 LDP"

Monday

e 2

o
=

"Persiaran Surian”

Monday

1000 1000

S00

"2 Lebuhraya Persekutuan”

Monday Tuesday
500 750
s00
- 250
0 0
0 mw 2 a
@ Monday

Tuesday

Wednesday

750

500

Thursday

Friday Saturday Sunday
2K 1000 400

| ' 500 200
@ Saturday @ Sunday

Sunday

1000

@ Sunday
Friday Saturday Sunday
730 1000 500
500
500 250
[} [ o
*] m 0 0 20 ! 0

IT=

MALAYSIA

NTELLIGENT TRANSPORT SYSTEW
ASSOCIATION OF MALAYSIA

Select Region:

Petaling Jaya

Select Street under Petaling Jaya:

"E11LDP"

Select Street under Petaling Jaya:

"Persiaran Surian”

Select Street under Petaling Jaya :

"2 Lebuhraya Persekutuan®



The importance of
mobile users’ using
applications or
installing 10T
sensors for traffic
planning in KL city

Waze Data:
compare traffic IT=
different street
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Select Region:

Pucheng

Select Street under Puchong :

B11 Jalan P.IL|'|\’.III=._'i
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anonymous str
Malaysia

Predicted speed : 80

Mext Hour : 80

Hourly averaged speed calculated from sensor

125

Sensors to monitor

traffic patterns.

100

73

loT usage for Road
transportation

pds |

a0

EBae

planning and safety

monitoring

day
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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
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with 123
million and
1.23 billion
records
stored on
HDFS
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Airlime Data per year [1988-2008]
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Testing forecast of Airline Train Data (1988-2005) with Test Data (2005-2008)
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Analyzing Departure delay with 123 million and 1.23 billion records. Which
day and month has higher delays? What measures to take?

Fligihvt Degartures Delayed Aomakysis
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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 pre
for types of searc
RDBMS, Big Data

IT=

MALAYSIA

NTELLIGENT TRANSPORT SYSTEW
ASSOCIATION OF MALAYSIA

Hadoop- Impala-
Hive

Selecting sum from one column of 120 million records

1466.7s 218.7s

347.6s 3.7s

GPU-

0.3s

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

7901s 1612s

505s 64.2s

NA

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

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

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

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

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.
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The real value of the lies in the value
of connections among
not simply in the sheer number of things that are connected.

When your car becomes connected to
the Internet of Everything...

.--IMQ 2ro luable ele nt 1s with other cars, stop signs,
your home, and even the road |tsef will make your drl\nng experience safer, more fun
and informed, and even more efficient.

It’s the con s that matter most.

The Internet of
EVERdalEEIE

#internetofEverything s I 1al I M

#oE  CISCO

Reference and Source: Cisco
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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 APl 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 I0T sensors, mobile phones and collectors

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

With integrated data from air, buses, trains and vehicles, transportation planners could plan for upcoming smart terminals.
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M ouDo - 23900 ‘239,00 - 35850 I 358 50 - 478,00 I 478,00 - DLDO
Underutilized Exceed capacity

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?
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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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For more information
contact:

Dr. Keeratpal Singh
kps8822@gmail.com
+60193297900
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