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Abstract: Transportation problems in various forms are one of the main problems faced by world cities
including cities in Tndonesia. Vehicle growth increases the intensity of traffic in goods and services and
increases in population associated with users that are not comparable to the availability of road facilities and
supporting facilities that generate crucial problems. This leads to a decrease in the effectiveness and efficiency
of the transportation system to support the activities of civilization. Tt must be realized that information
technology 1s the need for a road transportation system m the future. This research program 1s based on the
understanding that solving transportation problems in major cities in Indonesia cannot be done only in the
usual way that has been done m developed countries but requires a umique approach that requires the
application of all the available technology m the ICT field. Public transport has a new [oT breakthrough that
provides more efficient and value-added public transport services to get the latest big data to gain new power
and services for citizens and thus make public transport more efficient and happier. The SEMUT architecture
used is prepared to be used at the instrumentation level with massive data for that architecture is needed to be
able to send all data requests and post data of at least 500 thous. devices, especially, for domain transportation.

Tn this study we use 300 existing nodes that do not cause a burden to the CPUJ or memory.
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INTRODUCTION

Daily transportation, especially, public transportation
is the main domain problem in the world. Public
transportation is one of the most public service centers
related to daily life (Samaras et al.,, 2015). Through the
system, everyone works to live more independently and
connect with each other (Hallgrimsdottir et al., 2016). The
increasing population is one of the important things for
related parties to identify the determmants of reliability of
public transport services (Murad et al., 2018).

The most important thing about sustainability is how
the operational strategies that determine the sustainability
of the company, especially, from the financial aspects
(Tanaka et al., 2016), so that, data that can be processed
into information is needed to support decision-making
systems (Duarte et al., 2016).

Service improvements, especially, m the field of
public transportation, rules limit the number of private
vehicles and campaigns to use public transportation are
not enough to improve a reliable public transportation
system. Public transportation is designed to provide value
for efficiency but now there are several alternatives that
are better for public transportation, sometimes not in line
with the quality of service (Nguyen et al, 2016). One
other problem is the uncertainty of the arrival of public
vehicles (Tanaka et al., 2016). However, this uncertainty
causes public transportation to find passengers that
results in congestion (Zhu et al., 2016).

Because information and communication technology
provide opportunities to transform public transportation
services based on IT, especially, on IoT, public
transportation has a new breakthrough (Puiu ez al., 2017)
for sustainability. A new breakthrough in the form of ToT
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in the form of a simple GPS tracker, Mobile, provides

public  transportation services that are more
efficient and provide added value to get the latest big
data (Mohanty et al., 2016). Big data products make
it possible to solve problems and develop wban public
transportation mnovations. Big data provides the
possibility to solve urban public transportation problems
(Lietal,2017). Tt is therefore, important to develop

a new type of intelligent transportation system to
coordinate people, vehicles and roads more smoothly and
happily and then mcrease traffic efficiency to reduce
traffic congestion and make people more comfortable.
SEMUT App. is a public transportation application to
provide community services aimed at improving traffic
management, traffic information, public
transportation and  solving local problems  for

existing problems, especially, public transportation.

real-time

Application mnovation to  support large  data
provides new opportunities for many solutions to public
transportation problems.

MATERIALS AND METHODS

Application layer of modern digitalize: Basically, many
services today are complicated combinations of
complete implementations and popular concepts
such as big data and cloud computing, advanced
instrumentation and internet of things, social networks
and digital gamification, modeling and simulation,
content-human interaction and machme and system
learming intelligent. The possibility of data availability
is not only possible because of technology but is
mamly driven by the feasibility and
opportunities of abundant and inexpensive data
commumication through the Intemet and the availability
of instrumentation for various phenomena to be
connected to the internet (Advanced instrumentation and

©COMOIILIC

mnternet of things).

In addition, the availability of extraordnary data for
certain phenomena allows the process of calibrating
mathematical models from phenomena that allow the
model not only to have similar qualitative behaviors and
relevance to real phenomena but also quantitatively
similar. As a result, modeling and simulation activities
become increasingly relevant and are used as a major part
of the analysis with increasingly quantitative predictive
capabilities (Fig. 1). At the user level, the results of data
processing will form various meta-information that must
be able to interact with customers (human-content
nteraction as a top-up of human-computer interaction)
optimally in accordance with:

¢ The user’s physical and mental abilities
»  Purpose of use as well as
»  Unique user habits and usage preferences

The combination of technology above provides an
opportunity for the emergence of premium services and
technologies that can serve a large number of users at
affordable costs. The combination of technology above
is carried out in a complex level of implementation as in
Fig. 2. In the picture above, interactive digital media
services are built in 4 application layers.

Level of instrumentation application that is when
information from the real world 13 digitized. For
example, in transportation services, the application level
can be mformation from CCTV sensors, traffic density
sensors, GPS sensors i each vehicle, water level
sensors in several places or actuators in the form of
controls for traffic lights, notifications on various
media on the road, indications i mobile device
applications, etc.

Information system application level that is when
information from mstrumentation equipment 1s not only
used in a momentary situation but 13 collected structurally
and systematically in a time domain (historically) as well
as in the spatial domain, so that, it can be displayed or
processed richer and more meaningful for the user. For
example in the transportation service above, listorical
traffic information from intersections can be displayed so
that users can draw more precise conclusions about the
data.

Busimess intelligence system application level that 1s
when information obtained from the application level of
information systems is managed on a more massive scale
to get richer, more diverse and in-depth insights that can
be obtamed in spatial mformation system layout, so that,
it can help users make decisions which is more on target.
This measure usually involves processing big data using
mathematical models and more explicit modeling concepts
(modeling and simulation). In the example of the
transportation service above an accurate estimate of
travel time can be obtained by processing information
collected over the years from hundreds of CCTV camera
sensors, traffic density sensors, mformation from social
media, etc. It 18 used to calibrate the network traffic of
mathematical models, so that, it can be simulated with
high fidelity to be able to predict estimated travel times at
certain times.

Gamification system application level which is when
all quantity of metadata that can be inferred from the level
of busmess intelligence system application 1s menaged
and processed by engineering the system user behavior
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Fig. 1: Application layer in modern interactive digital media service
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Fig. 2: SEMUT architecture for public transportation

4054




J. Eng. Applied Sci., 14 (12): 4052-4059, 2019

Exchange: semut.angkot in virtual host /semut

Owerview

Fig. 3: Exchange implementation

Publish

Publish
(In)

Return

This |">\:'|‘?!!'||Jt"

To Routing key

Semut-Angkot-Broadcaster

Semut-Angkot-Broadcaster

semut.an

Semut-Angkot-Listener

Fig. 4: Queue implementation

to achieve certamn KPI systems. In the example of a
transportation service, this level can be guaranteed as an
example:

Gamification system application level which 1s when
all quantity of metadata that can be inferred from the level
of business intelligence system application i1s managed
and processed by engmeering the system user behavior
to achieve certain KPI systems. In the example of a
transportation service, this level can be guaranteed as an
example.

By knowing the estimated travel time under certain
user conditions, the system can perform user behavior on
the trip, so that, users can pass it more productively and
save energy. Can manage user behavior with a variety of
patterns that are not easy to do before (e.g., even odd
number systems), so that, the actual travel time can be
obtammed optimally. The laminar application process 1s the
umplementation norm in modern digital media application
services. This 1s very important in developed countries
but in reality our country mneeds technology and
technology-based solutions that are typical of departing
because:

-]
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The pattern of interactive digital media services 1s a
service pattern that has the potential to reach all users
who may be relevant compared to conventional services
with limited capacity. Digital media application services
can be built with large capacity at a relatively low cost
compared to conventional services. Digital media
application services in developing countries such as
Indonesia are built without basic mirastructure at the
same level as developed countries. As a result, the
quality and performance pressures that must be
gained from digital media application services in
developed countries enable the emergence of
unprecedented breakthroughs (Fig. 3 and 4).

Further development of applications such as Waze
allows all transportation users not only to know the actual
traffic conditions more precisely but also to predict future
traffic conditions, so that, they can plan their activities
better and planned. Furthermore, the system can utilize
simulation results and data analysis processes to carry
out the traffic engineering process mn a timely manner.
Distribution suggestions can be made directly to users,
unique to their circumstances, conditions and needs.
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On the other hand the logistics system, the same
approach in the framework of production and distribution
of goods and services allows all parties to get a precise
plcture of the actual market situation and distribution
chain but alse to predict what will happen 1n the future.
This allows better plaming and decision-making
processes from all parties that minimize overall costs and
price volatility.

SEMUT architecture system for public transport
consists of several components. Data acquisition sensor,
messaging broker, services that serve data, database for
storing data. The implementation of a client-server
architecture with the publish-subscribe paradigm using an
mtermediary message middleware with asynchronous
communication is expected to be applied to the server to
scale easily. The basic form of middleware commumcation
1s by sending a message from sending to the recipient via.
a queue where the post 1s called the publisher who will
send the message via. the queue topic. Recipients are
called customers who will receive messages according to
the topic being followed. The system by applying the
message architecture broker middleware comsists of
several components.

Messaging broker: The broker message is basically a
data queue that connects the producer and the consumer.
The Messaging Broker implemented is RabbitMQ
(Roy, 2018). RabbitM( provides message queues as
mtermediate messages sent between sensors and
services. Message queues will receive messages sent
from sensors. Then, it will send a message to the
destination service only if the service is active or online.
RabbitMQ uses the Advanced Message Queuing
Protocol (AMQP) and the adapter 1s available to serve the
MQTT protocol (Lin et al., 2017). Queues are made to
hold the queue of data from sensors (Ayanoglu et al.,
2016). Service subscribes to the queue. A queue is tied to
an exchange of topic type, so, it’s flexible in doing
message routing.

RESULTS AND DISCUSSION

The sensor retrieves the geolocation data for
acquisition of data. Sensors become producers for
acquisitions and publish possible data with the most
important forms of technology. Sensors can send data to
the message middleware with protocols that support the
message broker. In this study, the sensor consists of two
forms, namely the angkot mobile application and the GPS
tracker microcontroller module.

Mobile application: This application is built with an
Android operating system that has a GPS sensor and
mternet data connection. The application sends messages
periodically for 10 sec atter the longitude coordinate data,

L

Fig. 5: Mobile application for angkot sensor

the latitude position to the message intermediary uses the
Advance Message Queuing Protocol (AMQP) with
TavaScript Object Notation (TSON) format. This format will
facilitate the process of parsing data (Fig. 5) (Algorithm 1):

Algorithm 1; Parsing data:

{
“gession id”: *587c7115672te09%c2c14ad”

“time’™: “2017-10-12 14: 05: 23”
“longitude”: -6.8907437"
jumnlah_penumpang”: 57

GPS tracker modules: GPS tracker sends data with
internet connection via. WiFi module ESP8266 connected
with MiF1 modem internet. The protocol used to connect
with messaging brokers 13 MQTT. The GPS tracker
module 1s set to transmit data every 10 sec. A unique and
registered value MAC address is used to perform data
validation (Algorithm 2):

Algorithm 2; MAC data validation:

{
“Mac™: “5C": CF: 7F: 1D: BS: 2C”
“Date™: 217102017
“Time™: 20:34:117
“Data™: [
-5.378157
105.251014
1
}

Service: This service is a program that becomes a
subscriber who subscribes from the messaging broker to
receive data from the sensor which is then saved to the
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Fig. 6: Service implementation

Fig. 7: Implementation of database

database. Services can be made with various programming
languages by implementing protocols that match the
message of the broker (Duarte et al., 2016). The number of
producers used will increase the amount of data that must
be possessed by the number of consumers who can add
excess load.

The service 1s tasked with subscribing data from the
messaging broker with the AMQP protocol. Service is
built using NodelS with the Javascript programming
language. Then, the service to store data mto the
database that is implemented using Mongo DB. The
advantage of using Mongo DB 1s that it 1s not necessary
to define a schema as it needs to be done on a Relational
DataBase (RDBMS) (Kang et al, 2016), velocity
processing data especially for big data (Celesti ef al,
2018), So, the difference of ISON format from the resulting
mobile application and GPS tracker module is not an
obstacle (Fig. 6 and 7).

Database: The database allows storing data. This
overload also, occurs when the process of reading
and writing n the database but some databases are
capable of scaling.

15000

10000

5000
Y =94.756x-119.66

Amount testing

1
0 50 100 150

Time
Fig. 8: Architecture performance

Testing of performance: To measure performance
performed calculations with some data in the form of time
required during the process of data available until all the
data is delivered to the subscriber. From the above values
can be made a graph with a linear analysis approach from
the testing performance. The linear equation 15 close to
the true value, so, it can be predicted for wvalues
>10000 (Table 1; Fig. 8 and 9):

y = 94.756x-119.66 (1)
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Fig. 9: Computer system performance (CPU performance)

Table 1: Testing performance

Total Time
10 1 msec
100 1.2 sec
1000 13.5 sec
10000 01:46.6

Suppose for the value 50000 can be mserted into the
value of, so that, the value of x becomes:

_ y-119.66
94756

_ 50000-112.66
94756

=52641s

With 50000 data can be processed with the time of
8.77 min.

CONCLUSION

Based on the tests that have been carried out on the
system built it can be concluded that the followmng
architecture can be prepared for big data management.
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