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Abstract
A secure and harmless environment is a very much important aspect in pro-

moting investment and economic growth. In a community in particular, peace and
order has always been a pressing issue. In order to do the things they need to survive,
everyone should be able to feel safe all the time. Public safety officials are aware that
protecting their people, their properties, and the environment are among the utmost
important responsibilities they need to perform. To be efficient in performing such
functions, this study focused on the development of a Web-based Crime Monitoring
Module, which enhances record keeping, and management of offenses in the com-
munity. The system provides a more effective way of monitoring offenses and blotter
cases in the selected barangays that leads to better administration of peace-and-order.
A crime-mapping scheme is integrated in the system by embedding a Google Map
where the administrator can easily tag the reported crime or blotter case within the
barangay. Through this, a crime hotspot can easily be determined. The Agile Model
was used for the design and development of the system. The model was used to
emphasize on planning, requirement analysis, design, and building of an entire ap-
plication. The system performance is proven satisfying and acceptable based on the
result of Black Box Testing using the Test Case method.

Keywords: Crime Mapping, Barangay Management System, GIS, Crime Hotspot,
Black Box Testing
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1 Introduction
The Local Government Code of the Philippines defined barangay,

which was enacted in strategies 1991, as functions as the principal
planning and implementing unit of government policies, projects,
campaigns, programs, and activities in the community, and aids as
a medium wherein the collective opinions of the people may be ex-
pressed,manifested and considered and where disagreements may be
harmoniously resolved (Robles, 2018). The barangay plays a sig-
nificant part in the progress of the country and to some extent pro-
vides peace, order and security of the people (Boysillo, 2018). Each
barangay has the so-called Katarungang Pambarangay or Barangay
Justice System. Republic Act No. 7160 of the Local Government
Code of 1991 mandated that the Barangay Justice System should be
established and operated. These strategies were provided to barangay
to promote peace and harmonious relationships among community
members and to improve and make the justice system more reac-
tive to the demands of the people. The elected barangay chairman
is considered as the head of this system, which acts as the presid-
ing officer and the chief executive of the local legislative council.
The Lupong Tagapamayapa or the Peace and Order Committee, with
members consisting of ten (10) to twenty (20) persons with integrity,
fairness and goodness are chosen among those working and living in
the barangay.

The government created various laws for the barangay’s peace
and order. Example of which is the bill entitled An Act Creating
Barangay Community Peace and Order Council for the Utilization
of Barangay Officials and Its Constituents on Crime Prevention and
for Other Purposes. This strives to create a Barangay Community
Peace and Order Council that will help the existing Philippine Na-
tional Police (PNP) and Local Government Units (LGUs) solving
various issues in peace and order matters like disaster management,
traffic problems and prevention of crimes. At the barangay level, the
PNP implements national and local projects or programs for the ben-
efit of the people in the community.
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In Bulacan Province, Philippines, Plaridel is considered as the
first class municipality. Plaridel has a total population of 107,805
residents in the year 2015 and divided into nineteen (19) barangays
which are Agnaya, Bagong Silang, Banga I, Banga II, Bulihan, Bin-
tog, Culianin, Dampol, Lagundi, Lalangan, Lumang Bayan, Parulan,
Poblacion, Rueda, San Jose, Santa Ines, Santo Nino, Sipat and Ta-
bang. With the expansion of business activities in Metro Manila,
Plaridel is part of Manila’s built-in area of operations.

In the barangay level, to facilitate the processes of achieving peace
and order most of the barangays in Plaridel have implemented the use
of Closed Circuit Television or known as CCTV. The DILG in Plar-
idel stated that seventeen (17) out of nineteen (19) barangays have
already implemented the use of CCTV.

Another thing of securing peace and order is by keeping track
of records of offenses, crimes and incidents within the jurisdiction
of the barangay officials by recording them in the book of records.
These particular records are important to Local Government Units
(LGUs) because they will be the basis of various barangay in the
implementation of projects and planning activities like crime pre-
vention. In fact, each barangay in Plaridel is needed to submit an
estimated savings of the government and quarterly report of Katarun-
gang Pambarangay Compliance Report where a list of cases are listed.

Most barangays in Plaridel have desktop computers in the barangay
hall. Therefore, the retrieval and storage of information and records
could have been enhanced. However, most transactions like record-
ing of blotter cases and offenses are still done manually and Mi-
crosoft Word is used to produce reports. In terms of retrieval and
storage of needed information, the barangay encounters error due to
lack of user training and the availability of computer software slows
down the opportunity of the barangay to maximize the power of com-
puting.

Consequently, the barangay secretary manually does the genera-
tion or production of documents from the clearances, permits and the
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records of disputes and even crimes and other reports. The records
written in the blotter book are so unorganized that even the officials
cannot monitor and determine if a certain case is already settled or
need to follow up.

Upon observing this, the researcher understands the importance
of developing a web-based crime monitoring system that will help
the barangay to keep track records of various cases through tagging
or mapping on the barangay map. The researcher also understands
the importance of the barangay justice system, thus, by creating an
automated system that would help the barangay to monitor and ob-
serve the status of blotter cases filed in their barangay will result in a
better and efficient implementation of peace and order.

2 Objectives
General Objective

The general objective of the study is to develop and design a web-
based crime monitoring module that would enhance the barangay
justice system.

Specific Objective
This study has the following specific objectives:

1. To develop a web-based crime monitoring system with the fol-
lowing features:

1.1 security module,
1.2 file maintenance,
1.3 incident blotters,
1.4 crime mapping, and
1.5 reports generation;

2. To integrate the crime mapping technology into the system;

3. To determine the crime hotspot in the barangay;
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4. To evaluate the system using the black box testing.

3 Scope and Delimitation of the Study
The system allows tagging the blotter case to the barangay map.

A map is embedded through Google Api. It can be viewed by road
map or satellite. The administrator is responsible for tagging the case
or crime to the Google map. He must be knowledgeable and familiar
with the geographical location of all barangay puroks since Google
maps are not capable of showing the exact location of the crime. Two
types of crimes being displayed : index and non-index crime. The
index crime is represented by the red icon while non-index is repre-
sented by the green icon. The plotting or tagging of crime to the map
should be per barangay basis. In addition, the barangay chairman can
also tag important places like chapel, school, barangay hall and hos-
pital. There is a filter option that allows you to view the crime on the
map by date, crime type and location.

The system can record and update hearing or reading of blotter
cases. Once the offenses have been recorded, it follows the schedul-
ing of the first, second or third reading of the offender and com-
plainant. The system has a notification feature for a list of cases with
reading schedule. Through this feature, it can monitor the condition
of the case, like if the case is already dismissed, ongoing or dismissed
with Certificate to File Action (CTFA). Another feature is the calen-
dar where the user is allowed to view a list of reading schedules per
assigned day.

The system allows them to update the user’s configuration, man-
age the crime setting, and print various reports like crime record, hot
spot and list of offenders and complainants. The system also has ca-
pability to send messages to other users in different barangay and can
create messages and even view sent items. The system can compute
the total blotter fee for the day and month. The complainant needs
to pay for a certain fee. Payment is optional to other barangay while
others are required.
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On the other hand, the system is only intended for ten(10) barangays
in Plaridel, Bulacan which include Sto. Nino, Lalangan, Agnaya,
Lagundi, Poblacion, Banga I, Banga II, Lumang Bayan, Sipat and
Parulan. Profiling of residents and households is not included in the
system. The system can only be accessed online. It is available any-
time for as long as there is an internet connection.

The system is capable of adding barangay. In addition, the barangays’
latitude and longitude on the Google Map must specify. Once done,
the newly added barangay will be included in the database and will
have its own module. The only thing that can’t be done is the apply-
ing of highlight color and stroke to set the boundary of the barangay
map. The system is not capable of showing the exact location of
purok for each barangay. Since the smallest unit that Google Map
can offer is the barangay map, barangay’s purok cannot be identi-
fied. That is why the system user is limited only to the barangay
chairman or secretary for they are the only one knowledgable or fa-
miliar with the geographical location of the barangay. The Violence
Against Women and Children (VAWC) or known as R.A. 9262 is not
included in recording blotter cases. This is because VAWC has a
separate concern and have a separate VAWC desk intended for the
women and their children.

4 Methodology
The SDLC (Systems Development Life Cycle) is a series of tasks

that a developer follows to create an information system. It is the
multistep method of designing, implementing, maintaining, and re-
tiring information systems, starting with initiation, study, design, im-
plementation, and maintenance, and ending with disposal (Radack,
2017). The System Development Life Cycle (SDLC) is a model of a
comprehensive strategy for developing and implementing software.
SDLC is described as a comprehensive plan that outlines how soft-
ware will begin and end its operation.
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The Agile model is one of its development models. The agile
model is a hybrid of iterative and incremental process models that
emphasizes process adaptability and customer satisfaction through
the rapid delivery of working applications. Every project should
be done differently, according to the Agile model, and current ap-
proaches should be adapted to better fit the project requirements. To
produce unique features for a release, tasks are divided into time
boxes (small time frames) in agile. It is divided into five stages:
planning, requirement analysis, design, building, and testing. The
method is iterative, with each iteration delivering a working software
construct.

Planning. The planning phase is the most important part of the
software development process (Blanchard, 2006). The researcher
carefully planned, especially in the early stages of designing the project,
by coordinating with the different barangays in Plaridel on the blotter
/ crime monitoring processes and procedures that will be integrated
into the system to effectively manage project risks. The depth and
formality of project plans should be proportional to the barangay sys-
tem’s characteristics and risks. The knowledge gathered during the
initiation step is refined in this stage by defining the relevant activi-
ties and processes.

Requirement Analysis. Also known as Software Requirements
Specification (SRS) is a complete and comprehensive description of
the behavior of the software to be developed (Inflectra, 2018). Under
this phase, interviews and surveys were done with the barangay secre-
tary, barangay chairman and selected barangay tanods regarding the
peace-and-order related transactions in the barangay. The researcher
then documents the process of reporting crimes and incidents, and
the way they handle and record various offenses.

Design. During the design process, the researcher converts the
informational, functional, and network requirements defined during
the planning and requirement analysis phases into unified design spec-
ifications (Engstrom, 2006). Program designs can be built in a va-
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riety of ways, as seen in this report. Using a top-down approach,
the researcher first identifies and connects major and minor software
components and interfaces, then expands design layouts as smaller
subsystems and connections are identified and linked. Design phase
composed of two levels. These are high-level and low-level archi-
tecture. The high-level architecture, databases and interface of the
system should be done. The high-level architectural designs concen-
trate on the identification of software to be used and interface. The
low-level design on the other hand, includes the creation of flowchart
for the functional flow of the system and formulation of context dia-
gram and data flow diagram (Tupper, 2015).

The researcher identified the software needed for the develop-
ment of the system. Flowcharts, context diagrams and data flow di-
agrams were created. Also, the researcher focused on the develop-
ment of the design of the crime monitoring system, which includes
the graphical user interface (GUI).

Building. Converting concept requirements into executable pro-
grams is part of the building process. System specifications, which
include narrative explanations of operating environments and the in-
terrelated input, processing, and output functions of the system, were
included in the development of the Web-based Crime Monitoring.

Testing. This refers to the realization of business requirements
and design specifications into a concrete executable program, database,
website or software component through programming (Bassil, 2012).
Under this phase, the real source code is being compiled into an op-
erational system. The researcher used PHP, Javascript and CSS for
coding the system. Google map is embedded in the system for crime
mapping to be possible. MySql was used for databases.

Testing is also known as verification and validation, which is a
process for checking that a software solution meets the original re-
quirements and specifications and that it accomplishes its intended
purposes (Singh, 2017). During this phase, the researcher used the
Black Box Testing, especially the creation of Test Cases to make sure
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that the system worked as it was intended.

5 Research Result
Primarily, the system served its purpose of monitoring the crime

and incidents in ten (10) Barangay in Plaridel, Bulacan that are ge-
ographically connected. Among these are: Sto. Nino, Lalangan,
Agnaya, Lagundi, Poblacion, Banga I, Lumang Bayan, Sipat, Banga
II and Parulan.

The respondents of the study are ten (10) Software Quality As-
surance Specialists from IT Companies and ten (10) IT Instructors
from Bulacan State University. They were asked to evaluate the Test
Cases under Black Box Testing because of their expertise and knowl-
edge in terms of evaluating and criticizing a system. Their experience
in the industry or academe contributed a lot to evaluate the accept-
ability of the system. Other respondents are the ten (10) barangay
chairman and ten (10) barangay secretaries came from the ten (10)
subject barangays in Plaridel. Since they are the main users of the
developed system, suggestions that came from them are highly val-
ued and considered.

The study used an evaluation instrument to assess the target char-
acteristics of the developed system. The evaluation instrument is
based on the so-called Black Box Testing. It is also known as Be-
havioral Testing in which the internal code and the tester or evalua-
tor does not know the architecture of the system. Under Black Box
Testing, tests are done from the user’s point of view and the user may
not need to be an expert in any programming languages or the like
(Bhasin, 2014).

Black box testing is a software testing technique in which func-
tionality of the application under test is assessed without considering
the internal code structure of the software and the details and knowl-
edge of internal paths of it. This kind of testing is based completely
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on the software requirements and specifications. The preparation
for this kind of testing started by constructing test cases. Test cases
were categorized into different modules. These are as follows: Login
Functionality Module, Crime Mapping Module, Messages, Blotter
Record, Blotter Mapping, Blotter Form, Other Layer, Other Layer
Mapping, Crime Record Report, Crime Setting, User Configuration,
Barangay Configuration, Profile, Tutorial and Logout.

The evaluators critically analyzed various inputs and outputs ap-
plicable for each module and executed each test case to validate re-
quirements. As a result, all designed modules got a “Passed” result.

6 Discussion and Interpretation
The main goal of the study is to develop a web-based monitoring

module that can enhance the barangay justice selected barangay in
Plaridel, Bulacan with the integration of crime mapping.

The developed monitoring system has the following significant
features: security module, file maintenance, incident blotter, crime
mapping, and report generation.

a. Security Module. The monitoring system has a security feature
that can prevent illegal users from accessing the system. It provides
username and password to use upon logging in. This prevents intrud-
ers in accessing the system. Both username and password are case
sensitive.

Figure 1 shows the security feature of the developed system. The
administrator must input a valid username and password in order to
access his account.

Figure 1. Security Log in

Page 10



University Journal Publication Special Issue Bulacan State University

Transaction password is different from the log in password in a
way that the administrator has the ability to apply password on the
major transactions of the system like the recording of blotter cases
and crime mapping.

Figure 2 shows the page that has been locked. In order to unlock
the page, the user must enter the transaction password

b. File Maintenance. The developed monitoring system has a file
maintenance feature which includes crime settings, user configura-
tion, barangay configuration and audit trail. File maintenance fea-
ture of the system gives control to add crime and other users, update
barangay information and view the audit trail.

Figure 3 and Figure 4 show the form of adding crime and user to
the system.
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Figure 2. Transaction Password

Figure 3. Crime Setting

Page 12



University Journal Publication Special Issue Bulacan State University

Figure 4. User Configuration
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Barangay Configuration gives privilege to edit or update the barangay
information. Figure 5 shows the form for updating the barangay in-
formation.

Figure 5. Barangay Configuration

c. Incident Blotter. The system can record incident blotter cases.
The administrator can add blotter cases to the system by accessing
the Blotter Form option.
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Figure 6 shows the blotter form where the basic information of
complainant and offender should be filled up correctly.

Figure 6. Basic Information

Figure 7 shows the form for entering the narrative of the incident
or blotter report. Landmarks on where the incident happened should
be included for the administrator to plot the location on the barangay
map.

Figure 7. Narrative and Landmark Form
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d. Crime Mapping. The system has a crime mapping feature that
can tag the crime on the barangay map. Crime mapping allows tag-
ging the blotter on the barangay map. Google map has been embed-
ded on the system so that a map of barangay in Plaridel would be
possible. Figure 8 shows the Crime Mapping feature that allows the
user to filter by crime type. Map appears with tagged crime. Red
marker indicates index crime while green marker is for non-index
crime. Crime mapping helps to monitor the crimes happening in the
barangay.

Figure 8. Crime Mapping

Figure 9 shows the tagging of blotter or incident on the barangay
map.
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Figure 9. Tagging on Barangay Map
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e. Report Generation. The system can generate various reports.
The system provides reports that can be viewed in PDF and avail-
able for printing. Reports like crime record whether index or non-
index crimes, blotter collection, hotspot, offender record and differ-
ent barangay forms like Certificate to File Action and Patawag.

Figure 10 shows a sample report that the system can be printed.

Figure 10. Report for Crime Record

In the 10 (ten) subjects barangay, determining crime hotspot per
purok is not common. Since they are just simply listing down index
crime happened in the area, they can only determine which crimes
commonly occurred. Index crime according to them is mostly police
operation. Say for example, murder happened in the area, the first
thing to do is securing the area and call the Police. The barangay
secretary then records the crime in the log book and leaves every-
thing to the police.

The system provides the capability for the user to determine crime
hotspots per purok. Once loaded the system does the following al-
gorithm: (1) The system counts the index crime recorded per day (2)
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Total the index crime recorded happened in a month (3) Then dis-
plays the purok with the most number of crimes

Figure 11 shows the map of Plaridel with tagged crimes

Figure 50. Plaridel Map

7 Conclusion
In view of the foregoing findings, the following conclusions were

drawn:
1. The study focused on the design and development of the Crime

Monitoring Module for enhancing the barangay justice system
in the selected barangays in Plaridel, Bulacan. All the prob-
lems encountered in relation to peace-and-order transactions,
recording and handling of offenses were analyzed to come up
with a solution.

2. The significant features of the developed system like crime
mapping modules, security module, file maintenance, incident
blotter and report generation were proven to be the main re-
quirements to enhance the manual peace-and-order related trans-
actions in barangay.

3. The performance of the newly developed system is proven sat-
isfying and acceptable based on the testing conducted.
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8 Recommendations
In light of the findings and conclusion of the study, the following

recommendations were drawn.

1. Include all nineteen (19) barangays of Plaridel in the system.

2. Make it possible for the residents to send messages to the barangay
officials or allow them to report crime online.

3. Design a particular map where purok of each barangay can be
seen.

4. Use density mapping for more artistic presentation of deter-
mining hotspot.
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