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Abstract

The study's main focus is the establishment of an intelligent softwgstem augmented with Artificial Intelligence for improving
occupational hazard management at RSSB, which is crucial in promoting safety and compliance with regulatory frameworks.
particularly in risky organizations. The proposed system is intendedadditéte critical processes such as hazard reporting, risk
assessment, and safety training, which have been major challenges due to manual handling. By leveraging technologies: like da
analytics, the system aims to enhance the accuracy, speed, anderfficiof identifying and controlling hazard€urrent issues
observed, analyzed, and discussed in the study include existing delays and inefficiencies in RSSB's work, data inandumeieser
engagement. The proposed methodology follows a system ywialand design approach, incorporating automation and data
integration to streamline process@rawinglessons on scaling up best practices in hazard management, the study recommends RSS
adopt a robust Hazard Management System. Such a system would asllthie current inefficiencies and provide a structured,
technologydriven framework to ensure proactive and effective hazard managemeiihe adoption of an HMS would not only
improve the accuracy and timeliness of hazard reporting but also foster a culbfigafety and compliance within the organization.

By integrating advanced Al tools and analytics, RSSB can significantly enhance its capacity to manage occupational uskg, &ns
safer working environment for all stakeholders. This study providesiatile recommendations for policymakers, officials, and safety
practitioners to prioritize and implement these improvements for sustainable workplace safety.

Keywords. Occupational hazards, automation, risk assessment, datalytics, and workplacetaff

1 Introduction

The Rwamla Social Security Boards responsible for guaranteeing Rwandan people' sos&durity and welbeing. RSSB was
established to provide social protection services in a variety of areas, including health insuranam) pgstmsand workplace safety
(RSSB, Occupational Hazard, 2028SSB's emphasis on occupational safety and health management is critical for protecting workers
rights and maintaining a safe workplace. RSSB, like many other businesses, confrontsydiffiefficiently recognizing, assessing, and
minimizing occupational hazards in the workpla¢RSSB, Occupational Hazard, 202@0ne of the most significant issues is the reliance
on traditional hazard management methods, wbih may fail to fully realize the benefits of sophisticated technologies. Manual systems
for risk assessment, incident reporting, and safety audits can be-¢tiomsuming and may not give redime information on new
dangers(Rapid & Global, 2024)

Furthermore, maintaining compliance with occupational safety legislation and industry standards is an ongoing profhener
source of concern is the need for stakeholders to collaborate and exchange data more effectively. Inte@R8&B)s occupational
health databases with employer portals and current systems is critical for ensuring smooth information flow and effelab@ratibn

in addressing occupational hazar{i&¢ O, How can occupational safety and health be managed? | International Labour Organization,
2024).

2. Problem statement

The current system for managing occupational hazards at the Rwanda Social Security Board (RSSB) faces numerous inedficiencies
operational challenges that undermine its effectiveness. At its core, the system relies heavily on manual reporting asgingroce
mechanisms. Hazard reports are submitted through paper forms, which are then manually entered into the system by staff. Th
dependence on manual processes introduces significant delays and increases the likelihood of errors in hazard idemgficatiog,

and analysis. These inefficiencies not only slow down the process but also hinder timely interventions, putting both enapidyee
organizations at risk.

(RSSB, Occupation hazard issues, 2024¢ of the critical lintations of the current system is the inconsistency and incompleteness of
the data collected. Manual reporting often results in fragmented and inaccurate records, making it difficult for RSSB to
comprehensively assess and address workplace risks. Witrstrgaamlined, standardized approach, data discrepancies can emerge,
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complicating efforts to analyze trends and identify recurring issues. Additionally, the reliance on both-paped and digital storage
systems creates a dual approach that poses risldatd loss and discrepancies, further complicating hazard management efforts.
(Staff,C, 2023, July 26The high operational costs of the existing system are another concern. Expenses related to printing, storag
and administiative labor strain resources, while employees face personal costs, such as airtime expenses, when reporting hazards. T
financial burdens, coupled with cumbersome and Raserfriendly reporting procedures, reduce the motivation and engagement of
employees and employers in hazard reporting. This lack of engagement further exacerbates the challenges in maintaining accurat
records and implementing effective safety intentgons. Moreover, the current system lacks robust oversight and information
accessility. The manual nature of the process makes it difficult for RSSB to maintain visibility and control over reported hazards
compromisingrecokk eepi ng and traceability. This | ack of digiteakati
time and provide timely, datadriven responses. As a result, RSSB struggles to identify and prioritize emerging hazards, leavir
workplaces vulnerable to preventable risks.

3. Objectives

General o bjectiv e of the study
Develop and implement an ntelligent software system that improves the efficiency and effectiveness of occupational hazard
management at RSSBThis wouldmprove workplace safety andielivery of service
Specific objectives
1. To develop andmplementan intelligent software sation for the Rwanda Social Sedty Board (RSSB)
2. To establista digital system for reatime hazard reporting and risk assessment
3. To demonstrate the improved efficiency and accuradyrisk management

4. Literature Review

The concept of occupational hazard m anagement

EOHM is defined as the systematic looming, evaluation and control of potential risk factors at workplaces whichgemdhe health

of employeegKuhn, Miiller, Teusch, Tanner, et al, 2021¢ncompasses evaluation of risks, control measures and regulations as a way
of preventing risks, diseases and injuries related to different workpl&msdEOHM practices support organizational culture, improve
organizational performance and enforce legal and ethical compliarfaeT. e., 2023)Thus, constant and systematic approach to the
assessment of safety performancdigators will help an organization develop a healthier environment and reduce various losses due
to workplace accidents.

Evolution of occupational hazard m anagement

OHM has thus undergone a shift from pedscident measures that would be mainly desied to address injuries that happen in
particular workplaces, to preemptive measures which mainly seek to avert hazards from turning into incidents. Early in the twentieth
century, the rates of injuries started experiencing a rise and organizationsedaliat there was need for safety standar@a A. e.,
2019) OHM development has occurred throughout the decades, in due considerate of technological progress and occupational heal
research, alongside the formation of the regulagobodies that govern OHM practice today based on principles including risk
assessment, training programs for employees, and the promotionfefyseulture. Presently, OHM &gigantic concept encompassing
behavioral safety, ergonomic working principlesd even environmentally safe practices to create a safety martin environment at
workplaces(Tadesse and Admassu, 2006)

Enhanced occupational hazard managements  ystem

EOHMS means the systematic identification, risklgae and control of occupational hazards with the help of extended strategies and
technologies. It also combines reflexive monitoring, data analysis, and feedback from staff members in improving thetdifferew

risk management system@eam, 2023) Through the integration of technologies like predictive analytical tools and automated
reporting; an organization can be in a position to counter act risks that maybe impending and promote safety culture. Predoam
safety awaeness and compliance training also form part of EOHMS for it is crucial that employees are most aware of these risk
Finally, the objective of an EOHMS is to design safer workplace, obtained fewer levels of incidents and improved orgatizatitih.

(Rout, B., & Sikdar, B, 2017)

Effectiveness of digital hazard managements ystems

Ef fectiveness of Digital Hazard Management Systemsdé di scu:
hazards in diférent sectors mainly in disaster and risk management. This article underscores the benefits of surveillance of data in r
time, use of anticipation and analysis of occurrence and subsequent automation to minimize response time, entrench improve
decisioamaking, and foster greater cooperation among all actors involvgdimut Lagap, & Saman Ghaffarian, 2024However, the
article also points at some of the problems, for example, regarding the data privacy and ownership, th&@eeeunt of having
constant updates for the systems as well as having these technologies ease into the current infrastructure. The cardss#othat

the effective implementation of the discussed principles is only possible when technology developsmenn ot at t he c 0«
experiencgDhirani, Mukhtiar, Chowdhry, and Newe, 202.3)

5. Theoretical Review

Systems theory

Systems Theory posits an organization as an open system that is compgassetmf subsystems that depend on each other to provide
safety and efficiency. In the management of occupational hazards, this theory maintains that safety management systems need t
ensure that approaches like reporting, assessment, and measurekeel lamong themselve§Academy S. , 2019)These systems
only work best if all available components, people, business processes, and technologies are integrated, thereby mihimizing
likelihood of failure or gaps in managing wkplace safety(Bautista-Bernal, 2024)
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Risk management t heory

Theory of Risk Management is essentiabccupational hazard control. It implies that each and every risk in the workplace has a risk
level which has to be aluated and reduced. It also supports the rigid methodology of searching for hazards and introduction of
necessary precautions to avoid thefBautista-Bernal,l.,QuintanaGarcia, C., & Marchantéara, M, 2024) The theory is itorporated

into the proposed digital solution for RSSB in that it automates the ways the potential dangers are identified, timeoud| a&s we
accurate, and provides the requisite control measures within the specified severity range.

Contingency t heory

According to the Contingency Theory, there cannot be one best structure of the organization or the way in which this leas to b
managed since this depends on specific contingencies within and outside the organization. Such factors may include orgaiziati
level of environmental turbulence, technological integration and leadergSipala, B., Prebreza, A., & Ramosaj, B, 20Zh¢ory states

that to achieve this optimum performance, the strategies, structures and prosdhksat are used within an organization, need to be
responsive to these contextual variables. Finally, Contingency Theory is quite a liberal approach to organization managemen
opposing the idea of using a single successful method on different organigétmnrence, 1928 2017)

Safety culture t heory

Safety Culture Theory is about the need to achieve a safety conscious culture in any given line of work. This theorguisupbarti
applicable to management of organizatins like RSSB since they work on promotion of health and safety of the eme&feuc,
2011)This favorable safety climate admits the early reporting of hazard factors, adherence to compliance measures, and corpora
responsillity for risk management. The proposed system promotes the safety culture because the system provides an easier approc
to report hazards and receive feedback, training and safety information to the employees so that they remain alert and siisieon
towards safe practice@Mesfin Abeje, 2023)

6. Empirical review

The research carried out shows that implementing a computerized reporting system andimealrisk assessment of occupational
hazards is critical in enhancige o pl eds saf ety in the workplace and ensuri ng
evidence that most industries encounter problems with their manual methods of hazard transmission thereby affecting thei
effectiveness in handling safetyhile industries that implement high technology automatically are accurate and safe in handling
safety regulations. & example, (Smith, A., & Doe, J, 2018&cently established thab r g a n i Zngplemeatingd aitomatic
management of hazards recorded a 30% decrease in workplace incidence of accidents, especially due to proper reporting of hazar
and subsequent action by the management. Fallimg this,(Johnson, B., & Smith, C., 208&yscribedthose digital applications
enhancing the safety audit and inspection produced enhanced data credibility and decreased the inspection time ratio by 25%
Nevertheless, there are still research limitations related to the empirical investigation of digital safetjoiss within public

or gani ndudingdiRBSBsas a majority of previous studies has provided a focus on the private sphere application of the concej
Further, theoretical and empirical evidence demonstrate the relevance of protective measures amtional rules and regulation

as well as employment requirements and standards for organizing safety at workplaces. Organization with improved pohieizarth
management is usually associated with improved safety gadgets, improved on the displayzafrdte, and reduced on collateral
mishaps. Nevertheless, research highlight the importance of expersrarng with staff, and direct executive engagement in
promoting safetyfocusedorganizatioral culture (Gihozo, 2020) Theyalso focus on new issues emerging from the policies of
globalization and technol ogy advancement such atsorkpledesZara, mmu
2023). Although the main element of workazards in organizational safety and health standards has long been physical risks, issue
like workplace injury camouflage and failure of compliance with rules in higimerging industries require better measures to manage
the hazards.
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7. Conceptual frame work
It is centered on the integration of digital technologies to enhance the management of occupational hazards at the Rwanda Social
Security Board (RSSB). It focuses on the interaction of three key variables: hazard reporting, risk assessment, arahgaiahce

and training (Tuhul, H. S., BHamouz, A., Hasan, A. R., & Jafar, H. A, 2021)
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Figure 1 Conceptual Framework

8. Methodology

The stratified sampling approach will bemployed to ensure a balanced representation of different disease classes in the datase
(Stratified Random Sampling, n.d.J'fhe sampling strategy will aim to capture the natural variability in disease symptoms and leaf
characteistics. This technique will improve the acey of our deep learning modgHayes, How stratified random sampling works,
2024, August 19)

Stratified random sampling Formula:

The sample is a subset of the population under study (Kothari, 2004). The Yamane for(h@&v) wasised to determine the safety
population's sample size.

Where:

n = gample size,

N = population

e = the confidence level 1 = constant.

This study assumed the level of precision of 5%

The sample size is:

n=_N

1+ N8

N of managers 20/1+20(0. %17

N of human Resources 4/1+4(04)

N of employees= 1732/1+1732 &)

Equation 1 Stratified Sampling Formula

However, considering feasibility and resource constraints, a total of 345 respondents weetedseking simple random sampling
(Kabir, Methods of Data Collection, 2016, July)

SN Respondents' Category Population Sample Size Sampling Procedure
01 Management 20 17 Simple random sampling
02 4 4 Census
Human resources
03 Employees 1732 324 Sinple random sampling
Total 1756 345

Table 1 Stratum of R espondents
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9. Data a nalysis

Thematic Analysis: Thematic analysis will be used to examine qualitative data gathered through observations, interviews, an
document analysisin order to fulfill the research objectives, this entails locating patterns, themes, and linkages within the data
Descriptive Statistics: Descriptive statistics will be used to assess survey quantitative data. In order to learn mooeisiboner
perceptions, levels of trust, and general satisfaction, the survey responses will be compiled and presented using metrigelhicgsse
percentages, and averagdsiayes, 2024, August 19)

9.1 Analysis of the existing system

Theexistingsystem is hindered by several inefficiencies. It relies on manual paperwork and data entry, which increases the risk of err
and slows down the process. Document verification is {tmesuming, and there is no mechanism for réaile updates, leaving
workers and employers unaware difie status of their cases.

Modeling of the existing System

The existingystem for managing occupational hazards can be modeled as a linear process consisting of sequential steps from haz
identification to resolution. It begins with the identification and reporting of a hazard by the employee or employer, followed by
manual documentation and submission to RSSB. The hazard details are then manually entered into a database, after which RS
officials asse#ise severity and verify supporting documents, such as police or medical reports.

Occupational Hazard Management System
Staff Safety Officer RSSB Officer RSSB Doctor

¥ i S B o Review OH {
Q—’@ filihe fom (34 Information
A
Is the Hazard :
4 an Actident? ah
Report to the :
RSSB/OH Officer Provide Medical
Report

YES

related to an iliness?

A 4

Doctor evaluate the
hazard

A

Provide POLICE
Report

Is there a witness to
confirm the acadent

Provide Communicate with

recommendations the worker/staff to
and guidelines for |« implement Hazard
address the identified Control measures

Hazard according to the law

A4
oAt

Communicate with
the worker for
confirmation

Figure 2: Activity dia gram of exis ting system

The current system to handle the reports of occupational hazards has some inherent problems iftgren®rmance, especially in
terms of capability to scale and response time. Inefficient processing mechanisms ensure that signals are slowed donot aedato

the right individuals or department for processing in time to avoid safety hazard riskwddkers or employers. These delays are
compounded by manual procedures particularly when handling reports on occupational risks in that; inadequate or ambiguous
information prolongs the interruption. This last set of problems cumulatively means that tige ow of reports cannot be processed
effectively and
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9.2 Unified modeling language

Design of the n ew system

The design of the Intelligent Software for RSSB Occupational Hazards Management begins the system development lifeeyiolg, fost
collaboration between developers and stakeholders to establish a shared understanding of its functionality. This phase defines t
framework, components, connections, and data flows needed to meet the system's objectives.

Use Case Diagram

The symbols below are u sed in Use Casediagram

System

The system is the rectangular boundary. Actors
System be positioned outside of it, while use cases will

inside.

Use Case

A use case is represented by an oval shape.

cases illustrate both the system's functititysand

the actor's ultimate objective. Use cases ought tq

incorporated into the system.

Actor

A use case is initiated by an actor's interaction v
the system. It is best to put actors outside of
system.

Relationships

Line is usedo indicate a relationship between ar|
actor and a use case, or between two use cases
extension indicates that one use case may inclt
the behavior of another use case. An inclusif
represents one use case using the functionality
another use case.

Relationships

A relationship between two use cases or betwi
an actor and a use case is indicated by
relationships line. An extension shows that
behavior of one use case may be included
another. One use case utilizing another use cg
capability is represented by an inclusion.

Table 2: Element of a Use Case diagram
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New system Use case diagram
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Figure 3: New system use case diagram
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Class diagram schema
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oid: binary(16)
o adminld: binary(16)
o recommendationld: binary(16)

Figure 4. Classdiagram

o role: enum

o email: varchar(255)

o lastName: varchar(255)
u password: varchar(255)
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Sequence diagram

A sequence diagram in UML is a behavior diagram that illustrates the interaction between objects or components in a system ov
time. It shows the sequence of messages exchanged between lifelines, representing theapagtiolgects, and includes activation
bars to depict the duration of message processing. Sequence diagrams are valuable for understanding system behaviomgdentify
flow issues, and communicating scenarios during software development.
The sequence dgram has the following features
The sequence diagram has the following features

Term and definition Symbol

An Actor

1 It the internal or external agent that plays role
developed software system

1 It participatesin seqeence by sending and retriévg and
receiving message

1 It situated around the top of the diagram
Actor

An object lifeline:

It contributes by sending and receiving the massage | ¢

specific order.
It located across the top of the diagram.

Lifeline:

It shows the life oflte object during sequence from top to t
bottom.

An activation
X It is vertical narrow rectanglen top

of life line
X It shows when the object is sending or receiving
messages
Messages

1 It conveys information from one object tanother
object. - : Message send

An operation call is named or labetl with messge Reply Message
being sent and solid narrow, whereageturn is labele( <
with the value beingreturned and shown as dash
arrow

«— SelfMessage

Table 3: Sequence Diagram Element
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Sequence diagram for Worker Incident Report
This diagram shows the interaction between a worker and the system during the incident reporting process. The workestindiate

report, fills out necessary details, and submits it. The system records the report and updates the database. This flewhatsure
incidents are logged systematically.

Worker

Log in !

Submit incident details |

Save incident report

i Confirmation. .

Figure 5: Sequence diagram for Worker Incident Report

Sequence diagram for creating account
This diagram represents the process of a new user registering an account. It illustrates how the user inputs informatitntheub
form, and the system verifies the details before creating the account. Succegstilaon results in account creation confirmation.
sd Create Account )

% Web browser Web server DBMS

User: Actorl

1 - Reguest signup form

P | Reguest signup form provﬁeb

< "3l Retum form L:

4 : Create account

S
'

5 - Eifl the required information and save

6 - Save data into the dataBase

H
l<—---—-----—-ﬂ .........................................
' 7 - Return succestful message

i

Figure 6. Sequence diagram for creating account
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Sequence diagram for login form

The login sequence diagram depicts how a user attempts to access the system. The useredpeutsats, and the system verifies them
against stored data. If correct, the user gains access; otherwise, an error message appears.

sd Login J

% [ WEB BROWSER WEB SERVER i Database |

Userl Login: Actorl

1 - Request login form

2 - Request form provided

i

3 - Return form

N et S B s e P ot Ao b A D b 8 - Submit user creation information;

4 - Enter Login credintials

6 - validate information

i -< ------------------------------- (o A e ] B e e el S i S e
:_( : 8 - Return successful message > 7 - Confirmation message .
: 9 : login sucessfully H 2

Figure 7: Sequence diagram of login

Sequence diagram for Worker Attempts Training

This diagram atlines how workers engage in training sessions. The worker selects a training module, attempts the training, and subm
results. The system records their progress and marks the completion status.

Worker Pamnbase

>:
1
=

Log in

Request training modules

werker Databane

Figure 8: Sequencediagram of at tempt training
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Sequence diagram for Worker Reads Recommendations

This diagram illustrates the process of viewing recommendations. The worker selects a section of recommendations, d@aththe sys
retrieves and displays the relevant information for the werkto review.

Wo rker Sysltem [ Data‘base
E Log in >E E
E Request safety recommendations >E E
: . Retrieve recommendations >:
E E< _Recommendations data i
E< _Display recommendations 1: E
!

[ Database

Figure 9: Sequence diagram of reads recommenaations

Sequence diagram for Admin Uploads Training Modules

This sequence shows how an admin uploads training module to the system. The admin selects files, enpticndescrd the system
stores them for workers to access in the future.

o B

Log in 1

Upload training module

Save training module

e ontiomatian. oo |

A B

Figure 10: Sequence diagram of upload training modules
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Sequence diagram for Admin Manages Feedback
The admin manages feedback, he can view feedback list @agde and delete.

A dnlqin Sysltem l [ Database ]

Log in !

1
: > | :
I I I

View feedback list
: > :
| . Fetch feedback records >:
I 1 I
: —.Feedback data . :
:‘__E?_i_sp_'?_\x__fsa__e__c!!?ﬁs:_'s _______ ' '
: Respond to feedback ; :
f > 1
I 1 1
Save response
: e Confipmation: . e I
I | I
. ReSponse saved : :
I I I
Admin System l Database

Figure 11 Sequence diagram of admin manages feedback

Sequence diagram for Worker Submits Feedback

The worker submits feedback about training, incidents, or general experiences. The system receives arslflegdbidck, ensuring it
is available for the admin to review

s S

Log in

>
Submit feedback

B
Save feedback

<.Confirmation |

I
<-Feedback successfully submitted | :
I

werker Satabane

Figure 12 Sequence diagram of worker submits feedback
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Sequence diagram for Worker Submits Risk Assessment

This diagram shows the process of a worker conducting anangitihg a risk assessment. The system stores the data and provides
feedback or recommendations on mitigating identified risks.

o
Werker Sysltem Database

Log in |

Save risk assessment

|

I

|

|

¥ = I
Submit risk assessment | i
|

|

|

|

I

e SOMitmation | :

I
Risk assessment successfully submitted 1'

Figure 13 Sequence diagram of worker submits risk assessment

Sequence diagram for Admin Monitors Risk  Assessments

This diagram outlines how an admin monitors and manages incoming risk assessments. the admin reviews, approves, or sugg
corrective actions for each assessment.

Log in |

>
Request risk assessment data

' Retrieve assessments

>

<. Risk assessment data |

|
<. DPisplay risk assessments | : :
|

|

|

|

|

| |
| |
>I I
l

|

|

|

A drlnin Sysltem [ Database l
|
|
|
|
|
|
|
|
|
|

Figure 14 Sequencediagram of admin monitors risk as  sessments
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Activity diagram

An activity diagram is UML diagram that defines the flow of activities and process in a system. It maps concentric aathdtiess,
and communications and is thereby suitable for simple and compound processes. These didgramsefulness when modeling
business processes, an algorithmic application or aedpmeyen
diamond for decision to be made and lines called arrows for the transition between aesviitakeholders can easily understand and
analyze the system behavior and improved the efficiency of the systems through activity diagrams.

Activity Node: Represents a specific action or activity that occurs in the sydtecan be a simple action.

Control Flow Arrow: Represents the sequence of activities and the direction of flow between them. It shows the order in whicl
activities are performed.

Decision Node (Diamond): Represents a decision point where the flow can take different paths based onrcedaditions or
decisions. Each outgoing branch from the decision node represents a possible outcome.

Initial Node (Filled circle): Represents the starting point of the activity diagram, indicating where the process begins.

Final Node (Bullseye circleRepresents the endpoint of the activity diagram, indicating the completion of the process

Login activity diagram

This activity diagram shows the steps involved in the login process, including data entry, validation, and potential exttndpé the
credentials are incorrect.

Y
[ Open Web Browser

h

)
( Gowsymen )
.

[ Click on Login

/
[ Fill your wvalid Credentials ]

\( YES }( Go To Dashboard j
NO ST e

Encorrect username or passwora‘

/
( Fill it again J

Figure 15 Login activity diagram
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Create account activity diagram
This diagram displays the series of actions necessary to create a new account, highlighting user inputs, validatiorsyamedggses.

|

Open Web browseﬂ

Go To Systen

Click on create Accouna

[Fill All Reqguired Informationsﬁ

Click on Save

(Successfull Message Displayecﬂ

Figure 16 Create account activity diagram

Manage user activity diagram
The admin can manage users by adding, modifying, or deactivating accounts. This flow provides a structured approach tamirgjnta
user data.

open web browselj

go o system I

J 4

login into systenﬂ

click on Manage Userl

D

‘ choose the type of user
(S

Eill all information% \L
{ click on save '

Csuccessfull message displayedJ

Figu re 17 Manage user activity diagram
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Database diagram
Database diagram is a visual representation of a database schema, illustrating the structure of a database, its tablefattbeships
between the tables, and the constramtimposed on the data. It provides an abstract view of the database, helping database
administrators, developers, and stakeholders understand the data model and the organization of data within the database.
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Data Dictionary

A data dictionary is a centralized repository that includes comprehensive metadata and information on the data elepredsts
referred to as data fields or data attributethat are utilized in an information system or database. It pides a precise and uniform
definition of every data element and its properties, acting as a reference manual or documentation for data inside an atianiz
Making sure that all parties engaged in the development of a database or information sysieciiding stakeholders, analysts,
developers, and database administratotsat hasa shared understanding of the data and its meaning is the main goal of a data
dictionary.

Key components typicalljn a Data Dictionary include:

Data Element Name: The name oiidentifier of the data attribute.

Data Type: The data type of the data element, such as text, numeric, date, Boolean.

Description: A clear and concise description of the data element's purpose, meaning, and usage.

Constraints: Any constraints or validdon rules associated with the data element, such as length restrictions, format, or allowed
values.

Related Data Elements: Information on any relationships or dependencies between the data element and other data elements in
the database.

Data Dictionaties are widely used in database design, data management, and software development processes. They help enst
data consistency, accuracy, and reliability throughout the organization. By providing a clear definition of data elementthaind
relationshipsa Data Dictionary can also aid in data integration,

Data migration, andsystem maintenance activities.

9.3 System architecture d esign

The process of defining a system's general structure, parts, modules, interfaces, and interactions in ordéy pasatilar needs
and accomplish intended functionality is known as system architecture design:lefgh decisions are taken during this crucial
stage of the software development life cycle to guarantee that the system isstrlttured, scalable, matainable, and capable
of successfully carrying out its intended function.

s
)

Admin

HTTP request

Uatabase

Firewaltt

Figure 19 System Architecture Design

Several key components work together in this system architecture design to achieve the system's objectivea.bresiown of
each element and their interactions:

9.4 Presentation of the new system

Login

The Login Interface provides a secure and intuitive gateway for users to access the system. This page features inpuefitddinfy
credentials, including eail and password, along with a "Forgot Password?" link to recover access when needed. The design emphasi
usability, allowing workers, employers, and administrators to log in with ease. The page also includes clear validatiogem&ssa
guide users inarrecting errors. By ensuring robust authentication protocols, this interface safeguards sensitive data while facilitatin
smooth access to the platform.
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Login
Email

admin@gmail.com

Don't have an account?

Or

Login with Facebook: Login with Google

Admin dasboard overview page

The Admin Dashboard serves as the control center for administratffierjrg a comprehensive overview of key metrics and tasks.
This interface includes visualizations of hazard reports, pending approvals, system notifications, atmheeserts. Administrators

can quickly navigate to detailed modules for reporting, ingp¢ i ons, and compliance management
ensures that critical updates and insights are easily accessible, enabling informed deagiog and efficient system oversight.

Admin Dashboard

TOTAL RISKS (INCIDENTS) E : m‘m:;‘"‘“m | | TOTALINSPECTIONS E ALERTS PENDING REPORTS B

13 e 7

Top 5 Branches

Incident Report Page

The Incident Reporting Interfacgmplifies the process of reporting occupational hazards Incidents. Employers or Employees can fill
detailed forms, upload supporting documents like photos, and categorize hazards by severity. The system validates tlemguypirtg
accuracy before suhission. This interface also allows Users (Employers or Employees) to track the status of their reports, promot
transparency and accountability in addressing workplace safety concerns. The design ensures that even users with mimicedl tech
expertisecan report incidents with ease.
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New Incident Report

@ Risk Description

Floass provide a detailed description of the risk

9 irocation

© Enter the risk iocatic

Recommendations and Compliance Page

The Recommendations and Compliance Page provides employers with tailored recommendations for addressing identified hazarc
Based on industry standards and regulatory requirements, thgselelines offer stefpy-step instructions for implementing safety
measures. The interface also displays the organizat i esnldis c
feature ensures actionable support for organizatiotré/sing to maintain high safety standards.

Welcome, usert

Recommendations

YPOHMS

Title Description Date Uploaded Actions
# Doshboora test upioad 2024-12-01112:40:36.613547 m
A Risk Reports

tost down test me 2024-12-01m18:32:27.473150
=& Troining
inspections L 2024-N-11T15:34:58 648442
¥ I emsnuidations aecri test descriotion test for describing 2024-12-01112:49:25.338416 © cetais
8 Surveys

)

Users

Risk
Assessment

it

Training and Certification Page

The Training and Certification Module equips employees with essential knowledge through interactive training materialsri\barke
access courses on hazard identification, waakplsafety, and compliance requirements. The system tracks participation, administers
quizzes, and issues digital certificates upon successful completion. This module fosters a culture of safety by empqi@yewsdm
enhance their understanding of ogpational health practices.

Training Courses

Name Title Date Created Date Updated Actions
an we wewe 2024-12-01114:02:20.944375 2024-12-017114:02:20.944375
28 x 0000 2024-11-26116:28:06 349819 2024-12-01110:3219 867598
& Training
mac# DOT NET FRAMEWORK 2024-11-26110:2815.720348 2024-11-26710:2912.42313

@ inspactions

® Recommendations

B suveys

BR web design

web designing

2024-12-0111215:59.454717

2024-12-01112:17:52.213088
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Reports

The Reports and Analytics Dashboard offers dynamic visualizations of workplace safety trends. Charts and graphs display incid
frequencies, hazard categories, and risk patterns, providing actionable insights fiefadanakers. Administrators and employers can
use this module to identify highisk areas, predict potential hazards, and implement dathiven strategies to improve workplace
safety.

Welcome, admint

® OHMS

Inspection Compliance Audit Findings Summary

Dashboard
Risk Reports
Troining

fnspections

Recommendations

Risk Assessment

9.5 Software testing

Software testing plays a critical role in emsg the reliability and effectiveness of software applications. Its primary benefit lies in
identifying and addressing errors, thereby improving the software's quality.
4.8 Software and hardware compatibility requirements

Client -side software r equiremen ts:
You will need a web browser like Google Chrome, Microsoft Edge, Opera, or Mozilla Firefox.
Operating system (Windows 10 or 11, Linux, macQOS, iOS)
Client -side hardware requirements:
Microprocessor: Intel Core i3 or higher
Network Card: 2 GHz
A minimum of 8GB RAM for optimal performance.
A minimum of 20GB of available HDD storage space is required for installation and related files
Server-side software requirements:

A web server that can support Apache Tomcat.

Operating SystemWindows, Linux

Database:MongoDBensures efficient data handling and scalability for large datasets.

Python (Flask Framework)tUsed for backend development

Web ServerNginx or Apache, required for serving the application to users while ensuring performance and reliability.

Security Tooldntegration of SSL/TLS for secure communication and additional monitoring tools like Fail2ban for security

against unauthorized access.
Server-side hardware requirements

A web server that can support Apache Tomcat.

Network Card:2 GHz

Hard Disk:30 GB or more (recommended)

A power ful processor capable of handling the systemfs

A minimum of 16GB RAM is required for optimal server performance.

A minimum of 30GB of available HDD storage space is required for installatiod eelated files.

A high-speed and reliable network connection with sufficient bandwidth.

Memory (RAM):A minimum of 16GB RAM is required to support the server's workload, including database operations and

concurrent requests.
10. Conclusion
The development and implementation of an enhanced occupational hadananagement system for the Rwanda Social Security
Board (RSSB) mark a transformative step toward improving workplace safety and compliance. By integrating artificial intelége
and automation, the proposed system effectively addresses existing iapffies in hazard reporting, risk assessment, and safety
training. The findings underscore the necessity of shifting from manual,-prome processes to a streamlined, technolalgiven
approach that enhances accuracy, efficiency, and responsivenessriagimg occupational hazards. This study highlights the critical
role of digital solutions in fostering a proactive safety culture and ensuring regulatory adherence. As RSSB embradesigistin
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system, it stands to significantly reduce workplace riskprove employee engagement in hazard management, and set a precedent
for similar organizations striving to modernize their occupational safety frameworks. The recommendations outlined provide
actionable insights for policymakers and industry stakeho$j@dvocating for continuous advancements in digital occupational health
and safety management.

11 Recommendations

| recommend that the implementation of thed | n t e $oftwarg NRSSB Occupational Hazards Managenidyg carried out

with a strong emphasis on user training and onboarding. Comprehensive training programs should be developed to ensute that al
members and stkeholders can seamlessly adapt to the new system. Additionally, continuous feedback mechanisms should be
established to collect user insights for ongoing improvements. Adequate resources should be allocated for regular system
maintenance and updates to emnge data security and system reliability. Furthermore, this project should serve as a catalyst for
continued digital transformation withinRSSB encouraging the organization to explore further avenues for innovation and
efficiency.
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