
Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

1/13 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id


Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

Table Of Contents

Journal Cover ...................................................... 1
Author[s] Statement ............................................... 3
Editorial Team ..................................................... 4
Article information ................................................. 5

Check this article update (crossmark) .................................... 5
Check this article impact .............................................. 5
Cite this article ..................................................... 5

Title page ......................................................... 6
Article Title ........................................................ 6
Author information .................................................. 6
Abstract .......................................................... 6

Article content ..................................................... 7

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

2/13 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id


Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

Originality Statement
The author[s] declare that this article is their own work and to the best of their
knowledge it contains no materials previously published or written by another person, or
substantial proportions of material which have been accepted for the published of any
other published materials, except where due acknowledgement is made in the article.
Any contribution made to the research by others, with whom author[s] have work, is
explicitly acknowledged in the article. 

Conflict of Interest Statement
The author[s] declare that this article was conducted in the absence of any commercial
or financial relationships that could be construed as a potential conflict of interest.
 

Copyright Statement
Copyright © Author(s). This article is published under the Creative Commons Attribution
(CC BY 4.0) licence. Anyone may reproduce, distribute, translate and create derivative
works of this article (for both commercial and non-commercial purposes), subject to full
attribution to the original publication and authors. The full terms of this licence may be
seen at http://creativecommons.org/licences/by/4.0/legalcode

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

3/13 

http://creativecommons.org/licences/by/4.0/legalcode
https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id


Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

EDITORIAL TEAM

Editor in Chief
Mochammad Tanzil Multazam, Universitas Muhammadiyah Sidoarjo, Indonesia

Managing Editor
Bobur Sobirov, Samarkand Institute of Economics and Service, Uzbekistan

Editors
Fika Megawati, Universitas Muhammadiyah Sidoarjo, Indonesia

Mahardika Darmawan Kusuma Wardana, Universitas Muhammadiyah Sidoarjo, Indonesia

Wiwit Wahyu Wijayanti, Universitas Muhammadiyah Sidoarjo, Indonesia

Farkhod Abdurakhmonov, Silk Road International Tourism University, Uzbekistan

Dr. Hindarto, Universitas Muhammadiyah Sidoarjo, Indonesia

Evi Rinata, Universitas Muhammadiyah Sidoarjo, Indonesia

M Faisal Amir, Universitas Muhammadiyah Sidoarjo, Indonesia

Dr. Hana Catur Wahyuni, Universitas Muhammadiyah Sidoarjo, Indonesia

 

Complete list of editorial team (link)

Complete list of indexing services for this journal (link)

How to submit to this journal (link)

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

4/13 

https://acopen.umsida.ac.id/index.php/acopen/about/editorialTeam
https://acopen.umsida.ac.id/index.php/acopen/indexingservices
https://acopen.umsida.ac.id/index.php/acopen/about/submissions
https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id


Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

Article information

Check this article update (crossmark)

Check this article impact (*)

Save this article to Mendeley

(*) Time for indexing process is various, depends on indexing database platform

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).

5/13 

https://crossmark.crossref.org/dialog/?doi=10.21070/acopen.10.2025.10928&domain=pdf&date_stamp=2025-04-24
https://www.lens.org/lens/search/scholar/list?q=citation_id:10.21070/acopen.10.2025.10928
https://app.dimensions.ai/discover/publication?search_text=10.21070/acopen.10.2025.10928
https://www.semanticscholar.org/search?q=Creating a Website for Chicago City’s Crimes Using MongoDB: Membuat Situs Web untuk Kejahatan di Kota Chicago Menggunakan MongoDB
https://scholar.google.co.id/scholar?q=10.21070/acopen.10.2025.10928
https://scite.ai/search?q="10.21070/acopen.10.2025.10928"
https://www.scilit.net/articles/search?q=10.21070/acopen.10.2025.10928
https://www.wizdom.ai/publication/10.21070/acopen.10.2025.10928
https://www.mendeley.com/import/?doi=10.21070/acopen.10.2025.10928
https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id


Academia Open
Vol. 10 No. 1 (2025): June

DOI: 10.21070/acopen.10.2025.10928

Creating a Website for Chicago City’s Crimes Using MongoDB:
Membuat Situs Web untuk Kejahatan di Kota Chicago Menggunakan

MongoDB

 
Rusul J.  Alsaedi, rusul@uoqasim.edu.iq (*)

Al-Qasim Green University, Babylon 51013, Iraq

(*) Corresponding author

Abstract

General Background: Crime data analysis plays a vital role in enhancing public safety, particularly
in densely populated urban areas such as Chicago. SpecificBackground: The increasing complexity
of socio-economic environments necessitates scalable tools for real-time data handling and
visualization. MongoDB, a NoSQL database, offers advantages in managing large unstructured
datasets for dynamic web applications. Knowledge Gap: Despite comparative studies between
NoSQL and relational databases, there remains a lack of practical implementations integrating real-
time visualization of crime data via web interfaces. Aims: This study aims to design and develop a
prototype website utilizing MongoDB and PyMongo to manage and visualize Chicago crime data from
2001 to the present. Results: The system supports seven query operations, including insert, update,
delete, and statistical queries by year and arrest status, optimized through indexing on a 6-million-
record dataset. It enables CRUD operations and presents interactive visualizations such as bar and
stacked charts. Novelty: Unlike previous works, this research integrates a full-stack solution
combining efficient NoSQL querying with user-friendly visual analytics in a single platform.
Implications: The prototype can be adapted for broader urban analytics applications, including
demographic tracking and population census, offering a scalable framework for real-time data
management and decision-making.

Highlights:

 

1.Full-stack crime data system using MongoDB and PyMongo

2.Efficient queries with indexing on large datasets

3.Interactive visualizations for real-time urban insights

 

Keywords: Crime data visualization, MongoDB, NoSQL database, urban analytics, real-time web
application
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Introduction
Chicago is a famous, important and big city, so in this research, we used a dataset about the crimes of Chicago city to create
our database. The database is a set of data that is saved, organized, and reached electronically. The database management
system (DBMS) is the software that is used with the database, applications, and the end users to analyze and get data. The
purpose of DBMS is to administrate the database and create, update, define, and query the database also [1]. The database
has many types such as the relational database management system (RDBMS) that most of its systems use SQL (Structured
Query Language) to query the database. The relational databases arrange the data into one or more tables or relations, and
each table in the database consists of columns and rows. The columns are also called attributes, and the rows are also called
records or tuples. The table has a unique key that identifies each row [2]. The other type of the database is the NoSQL
database. The NoSQL database means non-relational or non SQL database . It is usually used in the real-time web
applications and big data [3]. There are many examples of the NoSQL databases such as MongoDB, CouchDB, GimFire,
Redis, Cassandra, memcached, Hazelcast, HBase, Mnesia, and Neo4j . In our research, we chose MongoDB to create our
database. MongoDB is a NoSQL database that is an open source document [4]. It consists of collections that equalize to the
tables in the RDBMS, and each collection is a set of MongoDB documents. The document equalizes to the row/ tuple in the
RDBMS. The field in MongoDB equalizes to the column in the RDBMS [5]. Then, we used a website to show our results. The
website is a set of related web pages; that is usually identified with a domain name, and it is published on one web server at
least [6].

Therefore, in our research, we have created a website for Chicago city’s crimes that allows the user to view all the
documents in the database, insert new document to the database, delete one document from the database based on the case
number field in the document, and update existing document in the database. Furthermore, our website allows the user to
search documents by year. Our website also provides some visualization tools to see some statistical information about the
number of crimes that were happened each year in Chicago city. The aim of this research is to implement a prototype that
visualizes some statistical information about the crimes that were happened in Chicago city from 2001 to present. The other
goal behind this research is to design a NoSQL database by using MongoDB and to use the indexing method in MongoDB to
provide the efficient queries that retrieve information from the database. Then, we have implemented seven types of queries
using pymongo.py. These queries are as follow: new, find, update, delete, find by year, count by year, and count by arrest.
Our database was too big since it contains about 6000000 documents.

1.1 Paper Organization 

We proceed as follows. We present the related work in section 2, and discuss the software description in section 3. Finally,
we conclude in section 4 with a short discussion.

  2. Literature Review 

Chang Glasgow et al in section 2 showed how to create a website, and the basics that every simple website is needed to be
generated. They showed in their work how to set the style of the website, and how to create the template of it. In addition to
that, they showed how to edit the pages of the website [7]. In, they studied the 11 steps of the website creation to generate a
successful website by starting from the low level study until reaching the advanced study of the website creation [8]. Mike
Garcia showed how to create a simple webpage by using the basics and the principles of the HTML and CSS; also, he
showed how to insert paragraphs and images into a webpage [9]. Sumitkumar Kanoje et al discussed the pros and the cons
of MongoDB using in social networks since social networks are the biggest networks that are used recently, and they are
needed very large storage of data. Therefore, they showed that MongoDB is good to be used in social networks in some
points, and it is not good in other points [10]. Zhu Wei-ping et al tried to use the NoSQL database instead of the relational
database, and compared between these two types of the databases. They showed that MongoDB (the NoSQL database) is
more efficient than the relational database in terms of query big data [11]. Dipina Damodaran B et al explained the
performance of the relational (MySQL) and non-relational (MongoDB) databases in the field of super market management
system [12]. Comelia GYORODI et al and Sushil Soni et al tried to study the comparison between the relational and non-
relational databases by choosing MySQL as an example of the relational database and MongoDB as an example of the non-
relational database. Also, they showed in their study that MongoDB is more efficient than MySQL database [13][14].

Our paper is totally different from all the previous papers. We have created a website for Chicago city’s crimes by using
MongoDB. This website allows the user to view all the documents in the database, insert new document to the database,
delete one document from the database based on the case number field in the document, and update existing document in
the database. In addition to that, our website allows the user to search documents by year. Our website also provides some
visualization tools to see some statistical information about the number of crimes that were happened each year in Chicago
city. The aim of this research is to implement a prototype that visualizes some statistical information about the crimes that
were happened in Chicago city from 2001 to present. The other goal behind this research is to design a NoSQL database by
using MongoDB and to use the indexing method in MongoDB to provide the efficient queries that retrieve information from
the database. Then, we have implemented seven types of queries using pymongo.py. These queries are as follow: new, find,
update, delete, find by year, count by year, and count by arrest. The interesting point is our database was too big; it contains
about 6000000 documents [15].

Methodology
The methodology of this research was centered on the development of a dynamic, user-interactive website designed to
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manage and visualize crime data in Chicago using MongoDB as the core database technology. The process began with the
acquisition of a publicly available dataset containing detailed crime records in Chicago from 2001 to the present, comprising
approximately six million entries. Each entry included 22 attributes, such as case number, date, location, type of crime, and
arrest status. MongoDB was selected for its scalability and efficiency in handling large volumes of unstructured data, and a
dedicated database named "Project" was created, housing a single collection for the crime records. To enhance query
performance, two indexes were implemented: a single-field index on the case number and a compound index on the year and
arrest fields. The research utilized Python and the PyMongo library to construct seven core queries new, find, update,
delete, find by year, count by year, and count by arrest which were integrated into a website built using standard web
development tools. The website enabled users to execute CRUD operations and retrieve statistical insights through
interactive visualizations, including bar charts and grouped/stacked charts reflecting crime trends over time. Particular
emphasis was placed on optimizing user experience and data accessibility through efficient query design and intuitive
interface layout. The system was evaluated based on its ability to manage large-scale data with responsive performance,
visual clarity, and ease of navigation. This methodology reflects a practical implementation of NoSQL database capabilities
within a real-world urban analytics context.

Results and Discussion
We have got our idea from the fact that Chicago is implementing the idea of big data city. Also, since Chicago is an
important city, it was a good idea to investigate the level of crimes in that city.

In this research, we have downloaded the crimes dataset. Our dataset is too big (it is about 6000000 records, and each
record represents one crime with 22 fields).We used MongoDB to create a database called Project, which contains one
collection with 5940000 documents (one document for each crime). To improve the performance of the queries, we have
created two indexes in addition to the default index. The first one is based on the case number field, and the second one is
compound index which is based on (Year and Arrest fields). The following figures show our project (Figure 1) (Figure 2).

  

  Figure 1.  

  Figure 1: the home page of our website which contains several links (each one for one function). 
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  Figure 2.  

Figure 2: the new page which allows the user to add one document to the database.

Figures (3 and 4) show the edit page that allows the user to edit specific document from the collection. This page asks the
user to enter the case number; then, the system will automatically find and return that document from the collection; after
that, it shows the values of all variables of that document. The user can modify the values and submit the changes to the
system to update the document.
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  Figure 3.  

Figure 3: edit page.

  

  Figure 4.  

Figure 4: edit page (with values).

Figures (5 and 6) show the query by year page. In this page, the user enters the specific year in the year text box and click
the submit button. The system will show a table which contains all the crimes that were happened in the input year.
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  Figure 5.  

Figure 5: query by year.

  

  Figure 6.  

Figure 6: the result of the query by year.

Figure 7 shows statistical visualization page that shows an interactive bar chart for the number of crimes that were
happened each year in Chicago city from 2001 to present. In the bar chart, the x-axis represents the year, and the y-axis
represents the number of crimes.

  

  Figure 7.  
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Figure 7: number of crimes each year.

Figures (8 and 9) show the grouped and stacked bar chart which can be used to do the comparison between the number of
crimes and number of arrested criminals per year in Chicago city. These two visualization tools are interactive (the name
and the value of each bar can be shown by moving the mouse over the bars).

  

  Figure 8.  

Figure 8: grouped bar chart.

  

  Figure 9.  

Figure 9: stacked bar chart.

The interesting point is our database was too big since it contains about 6000000 documents; this makes the work
interesting by trying to improve the performance of the queries by doing multiple types of indexing for the database. Also,
the results of the queries were very interesting; for example, in one query, we have found that the number of crimes each
year is too big compared with the number of arrested criminals.

Conclusion
In this research, we worked on the dataset of the crimes of Chicago city since Chicago is an important and big city. As a
result, we have created a website that allows the user to view all the documents in the database, insert new document to the
database, delete one document from the database based on the case number field in the document, and update existing
document in the database. Furthermore, our website allows the user to search documents by year. Moreover, our website
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provides some visualization tools to see some statistical information about the number of crimes that were happened each
year in Chicago city. The first aim of this research is to design a NoSQL database by using MongoDB and to use the indexing
method in MongoDB to provide the efficient queries that retrieve information from the database. Then, we have
implemented seven types of queries using pymongo.py. These quires are as follow: new, find, update, delete, find by year,
count by year, and count by arrest. The other goal behind this research is to implement a prototype that visualizes some
statistical information about the crimes that were happened in Chicago city from 2001 to present.

For future work, we are going to add more queries on the crimes database. Also, we are going to use other visualization
methods to visualize the results of the queries. For example, we are going to use the heat-map to show the crimes that were
happened in each location in Chicago city based on the latitude and longitude fields that we have in our database. Also, this
research can be applied in any city or country in the world and about any topic related to this type of a NoSQL database that
contains huge amount of information. One of the examples is to create a website that shows the information of the
population of Iraq in any city, and this can add the new information by adding the new bourns through the new query in the
database design, and any information can be updated by the edit query. This will benefit in population census in Iraq.
However, this example requires the online dataset or Excel sheet of the population of Iraq to be applied.
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