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Abstract

Smart city concept has become an opportunity for sustainable development
in developing countries, such as Indonesia. The successful implementation of
smart city is related to several key factors. One of which is education. This
study describes an educational concept, especially for the youth generation
who learn computer science, to introduce and educate them on the smart city
concept. The education is related to the urban big data based on several
important sectors in a smart city such as energy, education, government,
technology, mobility, and health. The concept is formed as data processing
and analyzing related to the features and parameters in a smart city. The data
processing uses slope one algorithm and differential popularity to find out the
value of each feature in a smart city. Furthermore, by knowing the value of
each feature, it can be used as a reference and recommendation to develop an
unfavorable sector.
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1 Framework of study

As an archipelagic country, Indonesia has 16,056 islands, five of which
are the main islands. Because of this condition, each city in Indonesia faces
different complex problems, such as education, transportation, and social
economy. Therefore, development strategies and management are needed to
overcome the problems in accordance with the characteristics of the cities
[1]. One of the strategies to overcome the problems is to implement a smart
city concept [2], [3]. The implementation of smart city is the first step
undertaken by cities in Indonesia. This concept allows a city to maximize
human resources, society, and modern infrastructures to realize sustainable
development [4]-[6]. The development utilizes information communication
technology (ICT) for the city management so that the city can be independent
in developing existing resources and serve its needs independently. Through
smart city, the sustainable development purposes can be achieved
systematically and gradually with a long-term perspective [7]-[9].

To the measurement and analysis of the intelligence level of a city
require urban data related to the city and the use of resources [10]. The data
include various aspects, such as energy monitoring and distribution,
transportation, and technology used [11]-[13]. Citizens as part of the city are
required to have certain skills and abilities to realize the growing of urban
data and use it for discover a local issues.[14]. However, not all citizens have
these skills. Therefore, an effort to introduce and educate them is needed.
One possible action is to integrate the concept into a learning subject [15].
The most possible learning subject is computer science, in which learners
commonly process and analyze big data. With this educational concept, it is
expected that students as future generations have an awareness and
responsibilities as part of urban development. They can be active citizens
giving suggestions and recommendations for the government based on their
knowledge. Furthermore, they also as a next generations who will become
candidate of a government official can use their skills, abilities, and
knowledge as the basis for the decision to develop a city.

2 Smart City Education for Information Technology
Students

Students have a significant role in the development of a country or a city
sustainability [15], [16]. As future generation, they are expected to be able to
make a better change in the future. In this case, smart city becomes the main
concern in sustainable development at the urban level. Therefore, students
have to be aware of and understand issues related to cities. Related to the
problems in a city, data become an important resource. The data, called urban
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data, is related to the city such as transportation, technology, and
infrastructure. Based on the urban data, a solution or an innovation can be
made for a change.

The skills to process and analyze urban data can be taught to students. In
this study, the subjects are students who learn computer science at university
level. The consideration is that they also learn about big data suitable for the
context. They can also develop various techniques to produce innovation in
urban big data contents. Moreover, through educational processes, they are
expected to 1) have skills to process and analyses urban big data, (2) have
smart city knowledge, (3) have an awareness of urban issues, and (4) give
recommendations to the government for a better city change. Fig 1. illustrates
the learning concept of smart city and urban data.

skills for

working with
Urban big data related g
tothe smart city the big data

public recommendation
for
government
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his- i
Information technology
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smart city
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Figure 1Learning concept of smart city

3 Smart City Feature and Parameter

The implementation of smart city requires features as indicators of city
intelligence level. In Indonesia, there are six features which are influenced by
several parameters. The development and implementation model of smart
city features are influenced by the status of a country, whether the country is
a developed or developing country [17]. The problems in a developing
country certainly are more complex than those in a developed one. This is
because the economic development is not balanced with the human resources
development [18]. Urbanization flows also become a serious problem in a
developing country, resulting in various risk, concerns, and problems.

In relation to these problems, currently the complex and big data is not
well documented. So, the problem cannot be resolved properly. . Most urban
data has limited access, so it is hard to access by public. The data may be
obtained by mobile phones, sensors, and satellites. Also, it may collect from
surveys and questionnaires. The data includes various aspects, such as
population, electricity and water distribution, transportation, and technology
used. Therefore, features and parameters are used as a reference for a smart
city.
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To find out the progress of smart city, the position of each main feature
needs to be identified and understood so that the assessment of features will
be known in accordance with the condition of the city. The purpose of
measuring every feature and parameter in the smart city concept is to monitor
the development so that it runs on the right track. In addition, it makes the
city more focused on the development sector which is the main problem in
the city based on the rating results obtained. Then, if carried out in
accordance with the scenario, it will maximize the resolution of urban
problems.Figure 2 illustrates Features on smart city concept in Indonesia.

Smart
Education

Smart Smart
Mobility Government

Smart
Technology

Figure 2Features on smart city concept in Indonesia

There are several factors that influence features called parameters. The
parameter formulation refers to research conducted in several European
countries on the indicators of smart cities [19], [20]. Then, city feature data
obtained from parameters is adjusted to the formation of the smart city
concept. This is based on a reference to the city standards that exist in
developed countries, where all development has been carried out both in
terms of physical and human infrastructure. Table 1 shows the features and
each influenced parameter. For example, in the energy feature, there are two
parameters, electricity and water. After that, the value of the electricity
parameter is obtained from the number of electricity customers divided by
the population. Likewise, water parameters are obtained from the number of
water customers divided by the population.

Based on the value of these parameters, the final value of each feature
will be obtained. The value will be accumulated, which will be used as the
final value of all features. The value of each feature is obtained from the

formula (%) /6 where p is the value of the parameter, and n is the number of
parameters.
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of each feature. From these calculations, the value generated from each
feature has the same value of 0.166 for each feature so that the overall value
of the feature is rounded to 1 or 100%.

Table 1Feature and its influenced parameter

Feature Parameter

e Electricity distribution

o Water distribution

e Total of basic education (Elementary to
High school)

Education e Total of higher education (Diploma and

University)

Total of higher education graduation

Regional income

Government employees

Population

Social media

Internet

Smartphone user

Transportation

Mobility

Traffic accident

Medical workers

Disease

Blood donors

Energy

Government

Technology

Mobility

Health

4 The Model Slope One Algorithm

Slope one algorithm implements the regulation of differences in value
between two unknown data [21]. This algorithm performs a process based on
the linear relationship level of the preference value or weight of each item
(feature) being compared by finding the difference between an item and other
items by using a comparison [22]. This algorithm refers to differential
equation in order to find out the data comparison of each city. Fig.3 shows
the slope one algorithm flow diagram.

Equation (1) is used for the calculation, where i is a predictable features
value, j is a feature compared to Sj;, Sjj is a set of cities that have values in
both features, 7, ; is a city value of u with feature i, and r, ; is a city value of
u against feature j.
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If the difference is already obtained, the next step is obtaining
recommendations by carrying out the process based on equation (2), where
P, ; is the recommended value for feature j, and XjeR,, is a smart city feature
that already has value data.

_ ZjGRu(devi’j + ru’j)X|Si’j|
TjeR,|S:

(@)

u,i |
J

Furthermore, there are two steps performed using the slope one
algorithm to do the calculation process from city data that has a zero-feature
value. Using the differential popularity formula in the slope one algorithm,
the features will be compared with five other features. It is used to predict the
feature that has zero value using slope one algorithm as shown in Fig. 3.

In this section, the researcher used the differential popularity technique
in a slope one algorithm to calculate the city feature data. In this case, energy
feature data of Malang city, Indonesia is used as a trial. The feature value
will be compared to the other features value. Following is the process of the
calculation.

e The differential popularity value of smart energy to smart education:
0+1+1+0+2+2+2+2+2_1333

9
e The differential popularity value of smart energy to smart government:
(-3)+(-2)+1+0+2+2+2+2+2
9
e The differential popularity value of smart energy to smart technology:
(-3)+(-2)+1+0+2+2+2+2+2
9
e The differential popularity value of smart energy to smart mobility:
(3—3)+(3—3)+(3—3)+(3—3)+(3—3)_0
= =
e The differential popularity value of smart energy to smart health:
2)+1+B-2)+(3B-2)+3-2)
5

=-0.111

=—-0.111

=04
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Figure 3Slope one algorithm flow diagram

After getting the differential popularity value, then the calculation
process is carried out to find the recommended value. The process of
calculating is done by adding up the differential popularity value of each
feature. The value is then multiplied by the number of cities that have a
complete value. Then, it will be divided by the number of cities that have
complete features. The result is as follows:
(3+0.4)x5) + ((4 + 0)x5) + ((4 — 0.111)x9) +

((1+1.333)x9) + ((1 + 1.333)x9)

5+54+9+9+9 = 3.083

Based on the result, the recommendation obtained for the value of smart
energy in Malang is 3.083. It means the level of importance is in the second
guartile or the level of importance to other features is sufficient. This output
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value becomes a recommendation for importance level of each feature. For
example, Fig. 4 shows the graph of feature value between Malang and
Surabaya City in Indonesia. From the graph, it can be seen that value of
energy feature in Malang City is at a sufficient level. Therefore, the
development can focus on features that are still at a low level, such as
government feature. So, in the end, all features can be at the same high level.

0 II II II II

Malang Surabaya

=N W S

W Energy M Education Government

Technology ® Mobility M Health

Figure 4Feature value comparison between Malang and Surabaya City

From this result, it can be an opportunity for smart city education.
Students can be more aware and understand the importance of smart city to
the sustainable urban development. Furthermore, they can also develop an
innovation related to the smart city concept and make it more promising in
the future.

Several studies on the innovation and concept of smart city education
have been conducted. For example, the development of urban data games to
encourage and improve learning of working skills with enormous urban data
sets using examples related to sustainability of real-life concerns [14]. Then,
learning for human factors is needed to develop abilities, cultivate workers’
knowledge, provide the social learning environment, and advance training in
schools, organizations and institutions related to smart city [23].The
development of smart city is influenced by higher education and its recent
graduates staying in cities. Urban changes increase the demand for skilled
people to manage different systems. Therefore, educating the youth is
necessary to fulfill the demand in the future.
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5 Conclusion

The need for skilled human resources in urban big data has increased in
recent years. Therefore, education can be an effort to fulfill the demands.
The concept of smart city learning through feature and parameter as an urban
big data aims to educate, motivate, and support urban sustainable
development. Slope one algorithm can be used as a tool for processing and
analyzing the data. This can be a basis for further research related to the
educational concept for smart city.
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