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ABSTRACT 
 

Fisheries industry is one of the main income resources of Sri Lanka which affords a 

considerable portion of food needs of the country. As well as the fisheries data is a very 

important resource which should be maintained and used in order to improve the fisheries 

industry through accurate decisions. 

Daily catch data is collected from multiday boats of Sri Lanka regularly. The Department of 

Fisheries and Aquatic Resources (DFAR) collect this data and generate reports in a manual 

process. Different users are involved in the process for data entering and report generation. The 

efficiency and effectiveness of the process are at a low level due to the manual methods. 

Due to the lack of an analytic system, the DFAR couldn’t get the complete advantage of the 

collected data. Currently, the data is not analysed or used for decision making in an effective 

way. 

Through this project, a web-based system (Fisheries Logbook & Analytic System) is proposed 

and developed with the aim of making the storing, processing, and analyzing of daily catch data 

of multiday boats more efficient and effective. Fish catch data can be stored and retrieved for 

supporting the decision-making process through an accurate analytic system. Accordingly, the 

system used the web-based architecture to facilitate different user levels to access the system 

concurrently. 

It is concluded that the developed system can increase the efficiency and effectiveness of the 

process and it can support the decision-making process in an accurate way. 
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Chapter 1 : Introduction 
 

1.1. Statement of the Problem 
 

A paper-based logbook system is used for collecting daily catch data of multiday boats of Sri 

Lanka. The daily catch data for a fishing trip is filled by the skippers manually, in the form 

issued by the harbor unit of the Department of Fisheries and Aquatic Resources (DFAR). 

Including the details of the boat, fishing gears and trip details, the skippers manually enter daily 

catch data with the quantity and the location. Skippers handover these log sheets to the staff of 

harbor units of the DFAR at the end of every fishing trip. The staff of harbor units then submit 

the data sheets to the DFAR head office after checking the form data. Once they are submitted, 

data entering process is begun. 

Currently, a proper system for data entering and storing doesn’t exist at the DFAR. They use a 

spreadsheet application which has limited facilities and a complex front end. Because of this 

complexity, the DFAR staff face difficulties in handling data as they have to work with large 

datasets collected from multiday boats. 

At the same time, the report generation has become a difficult task, because of the 

unfriendliness of the process. As the DFAR staff has to generate a number of different types of 

reports, they have to go through a complex process manually generate those reports. Following 

are the reports which the department needs to generate using the daily catch data. 

1. District wise data 

a. No of high sea vessels 

b. No of EEZ (Exclusive Economic one) vessels 

c. Contribution for the fish production – Monthly, quarterly, annually 

2. Species wise Fish production by vessel, Monthly and yearly 

3. Species wise Fish production by Gear, Monthly and yearly 

4. Species wise Fish production by longitude and latitudes (defined grid), Monthly and 

yearly 
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Figure 1.1.1 Existing System at the DFAR 

1.2. Proposed System 
 

As a solution for the manual process which is carried out with the above-mentioned difficulties, 

the new system; Fisheries Logbook & Analytic System (FLAS) has been proposed. There, the 

fisheries inspectors, admin staff, managerial staff, and data analysts will interact with the system 

in order to complete the data entering, system backend managing, and the report generation and 

data analyzing processes respectively. 

 

 

 

 

 

 

 

 

 

 

Figure 1.2.1: Proposed System 
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1.3. Motivation 
 

A system which doesn’t include an analytic system was proposed by the DFAR. But non-

existence of an analytic system is a weakness as a large amount of catch data is collected daily. 

Through an analytic system, it will be easier for the managerial staff to identify patterns, make 

predictions, and decisions in order to improve the productivity and the efficiency of the fisheries 

industry. 

Accordingly, by considering about the previously discussed difficulties which occurred because 

of the complexity and the inefficiencies of the manual process, I was motivated to solve them 

through a system with a centralized database and analytic system. So, the effective data storing 

and processing will make the whole process effective. And then analyzing which leads to new 

opportunities through predictions will be accurate and improve the fish production of Sri Lanka. 

1.4. Aim & Objectives 
 

Following are the aim and the objectives of the project. 

1.4.1. Aim of the Project 
 

The aim of this project is to make the storing, processing and analyzing of daily catch data of 

multiday boats more efficient and effective. 

1.4.2. Objectives 
 

 Give multiple access to data through a web-based system in order to improve data access 

for the staff of different levels at the DFAR. 

 Process data for generating reports in order to support the decision-making process. 

 Visualize data in order to identify patterns for making predictions. 

 Reduce cost and manpower for data analytic process. 

 Increase the accuracy of the data analyzing process. 

 Increase the efficiency of the process through effective and simple User Interfaces. 
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1.5. Scope 
 

1.5.1. In Scope: 
 

 A web-based system will be developed with a centralized database. The system is 

limited to the staff members at DFAR. 

 Effective User Interface design. 

 Data entering, processing and analyzing is done through the system. 

 Currently collected all data categories through paper-based logbooks will be included 

in the new system. 

 Analytic System (Data visualization and analyzing process) along with the Logbook 

will be developed. 

1.5.2. Out of Scope: 
 

 Mobile Application for real-time data entering by the skippers – 

The mobile app will be developed by the DFAR. Once the mobile app is 

developed, it will be plugged into the web-based system. But this will not be 

covered during this project period. 

 Registration of Boats, Owner, Fishing gears, Equipment and facilities are not done 

through the system. 

 Issuing Fishing gears, and Equipment and facilities for the boats do not handle by this 

system. 
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Chapter 2 : Background 
 

2.1. Background 
 

The Department of Fisheries and Aquatic Resources (DFAR) collects daily catch data of 

multiday boats of Sri Lanka. The data is collected daily in each fishing trip and then generate 

reports. Accordingly, daily catch data such as quantity, fishing gears used, and location along 

with the fish species from all the registered multiday boats are collected. At the beginning of 

the year, the DFAR issues a logbook for each multiday boat which is registered under the 

Ministry of Fisheries & Aquatic Resources of Sri Lanka. The "Fishing Logbook" [Figure 2.1.1] 

is used for one-time data entry of a boat for a year. In this form, the information about the boat, 

boat owners, and the fishing gears are included. Then the “Daily catch data for a fishing trip” 

[Figure 2.1.2] is used by the skippers to enter the catch data. Skippers handovers the manually 

completed data sheets to the DFAR harbor units at the end of the fishing trip and the harbor 

units submit them to the DFAR head office. Once they are submitted, the DFAR staff begins to 

enter the data of the manually filled forms into excel sheets. Then data processing and report 

generation are done. 
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Figure 2.1.1: Data Entry form for Manage Boats, Owners, Fishing Gears, and Equipment & Facilities 
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Figure 2.1.2: Data Entry form for Daily Catch Data 
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2.2. Review of Similar Systems 
 

Even though fisheries industry in Sri Lanka currently uses manual logbooks and conducting 

manual report generation process, there are various similar type of systems in the world, related 

to fisheries industry. Those systems are a reviewed in this section. 

2.2.1. vCatch 
 

vCatch is an integrated application for electronic logbooks [1]. This tool is designed and 

developed with a powerful database to be used by fisheries authorities for catch effort 

registration. With vCatch, the process of manual typing and re-typing of data are eliminated. 

vCatch consists of the following two modules: 

 Module on board the fishing vessel 

 Module at the authority 

They can be used separately or together while it benefits all stakeholders with a unique ease of 

use. 

2.2.2. vCheck 
 

vCheck is a tool for the use of fisheries authorities to ensure a timely and accurate use of quota 

data [2]. The system is best explained as a graphical drill-down of data and it will allow the 

authority to be on top of all the vast amounts of data that indicate the quota usage. There are 

two main purposes of the vCheck system as follows: 

 Give the authorities an overview of the year-to-date uptake of all quotas in order to 

avoid overfishing. 

 Give the authorities an overview of the year-to-date uptake of all quotas in order to make 

sure that the industry spends the quota. 

2.2.3. Fisheries Logbook System (FLS) 
 

The Fisheries Logbook System (FLS) is used to records the fishing and non-fishing activity of 

fishermen who are required to report their fishing activity via logbooks submitted for each trip 

[3]. The need for more and better quality data on how the marine resources are utilized is 

increased as the conservation of marine resources are increased. And one of the most useful 

types of data is catch per unit effort. There are two types of reporting forms as follows: 
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 The form which is used for the pelagic longline fisheries. 

 The logbook form which used to report catch and effort data for the Gulf reef fish, South 

Atlantic snapper-grouper, coastal shark and king and Spanish mackerel fisheries. 

2.2.4. Fishery Analyst Online Version 3.0 
 

Fishery Analyst Online version 3.0 is a web GIS application aiming to effectively query fishery 

data, analyze and visualize temporal and spatial patterns of fishery dynamics [4],[5]. The 

application can easily read any type of geo-referenced fishery data. The user can search and 

select data in the system using a rich query interface based on criteria such as region, event, 

date, caught species, and gear or catch characteristics. Collected data is displayed in table 

format and plotted in bar or pie charts. 
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Chapter 3 : System Requirements Analysis 

3.1. Method used for Requirements Gathering and Analysis 
 

First, the existing system was analyzed. Here, the user identification, use cases identification 

was done and use case diagrams, and activity diagrams were used in this stage. Then having a 

clear understanding of the existing process, the proposed system requirements are analyzed 

using the previously mentioned diagrams and PACT analysis. 

3.3. Requirements Gathering 
 

Requirements gathering was done through client interviews and meetings. Few meetings were 

conducted in order to collect the real requirement of the system. The DFAR had already 

proposed a system and the details of that system was provided to me during the meetings. At 

the same time, they come up with the requirement of developing an analytic system for DFAR. 

After several discussions about these things, it was decided to integrate the new requirement of 

developing an analytic system into the already proposed system. 

The proposed system has a mobile application for daily catch data entering process and the 

DFAR had already decided to develop it for them. Therefore, in my project a system will be 

developed for Data entering and managing, analyzing, and report generation. Once the mobile 

app is developed by the DFAR, it will be plugged into the system. 

3.4. Requirement Analysis 
 

Before analysis, the requirement of the proposed system existing system was analyzed to get 

an understanding of the domain and the system. 

3.4.1. Analysis of the Existing System (Manual System) 
 

In requirements analysis phase, the existing system was analyzed first as it is impossible to 

develop a new system as a replacement of a manual system, without having a clear idea about 

it. Accordingly, once the functions and the users were identified, a use case diagram was 

designed to identify the interaction. 
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3.4.1.1. Functions of the Existing System 
 

There are only limited functions in the current process. The activity diagrams drawn for the use 

cases of the existing system are attached in Appendix 1. 

 Enter daily catch data into Manual Forms 

 Check daily catch data 

 Enter daily catch data into Excel Sheets 

 Generate and View Report 

3.4.1.2. Users of the Existing System 
 

There is only four users involved in the current process and they are listed below. 

 Skippers 

 Fisheries Inspector (Harbor Unit Staff) 

 Administrators (DFAR Head Office Staff) 

 Managerial Staff 

 

Figure 3.4.1: Use Case Diagram for Existing System 

After designing the use case diagram, each use case was considered separately and designed 

the activity diagrams to identify the way of carrying out each use case. The activity diagrams 

drawn for the use cases of the existing system are attached in Appendix 1. 
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3.4.2. Requirements Analysis of the Proposed System 
 

After analyzing the existing system, the requirement analysis of the proposed system was 

begun. First, the user identification, functional and non-functional requirements identification 

is done with a PACT (People, Activities, Context, and Technologies) Analysis. 

3.4.2.1. User Identification 
 

There four types of users involved in this system, as listed below. 

 Administrator 

 Fisheries Inspector 

 Manager 

 Data Analyst 

As the current process is done manually, all the users are familiarized with the manual logbook 

and report generation process. They are completely new for an electronic logbook and analytic 

system. 

3.4.2.1.1. Requirements of the System 
 

The identified requirements of the system are categorized under two major types as Functional 

Requirements and the Non-functional Requirements. 

3.4.2.1.1.1. Functional Requirements 
 

 Manage Boat Details (Add/ Delete/ Update) 

 Manage Boat Owner Details (Add/ Delete/ Update) 

 Manage Skipper Details (Add/ Delete/ Update) 

 Manage Fishing Gear Details (Add/ Delete/ Update) 

 Manage Details of Equipment and Facilities (Add/ Delete/ Update) 

 Manage Fish Categories (Add/ Delete/ Update) 

 Manage Fish Species (Add/ Delete/ Update) 

 Enter and View Catch data to the system in order to analyze 

 Visualize Data in order to get an idea about the data and to support the data analysis 

 Analyze Data in order to make predictions, and generate reports 

 Generate and View Reports in order to support the management in decision making 
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3.4.2.1.1.2. Non-functional Requirements 
 

 As the users are not from IT background, the system must be easy to learn and use. 

 The interfaces and the functionalities must be designed and developed in a way that it 

tallies with the mindset of the users 

 Easy navigation through the system. 

 The accurate data gathering and accurate calculations (analyzing) through the system 

will be helpful for the management to make accurate predictions and decisions. 

 Different user levels will be able to access the data from different locations through the 

web-based system at any time. 

3.4.3. Method used for Requirements Analysis 
 

3.4.3.1. PACT Analysis 
 

People 

The main users of the system are Administrator, Fisheries Inspector, 

Manager, and Data Analyst. 

They are less IT literate persons who currently have a completely manual 

process. 

Their mental model has been developed according to the manual process 

so that the proposed system must be tally with their mental model. 

A non-eye-sore color scheme will be selected as the users have to work 

with the system as they are working with large datasets. 

The system must be user-friendly as the users are less IT literate and 

novice to the technology. 

 

Activities 

The overall purpose of the activities is to visualize and analyze data for 

pattern recognition and decision making. 

The users will carry out the activities frequently. 

They will enter data into the database through the system and retrieve 

them for analyzing. Accordingly, the users will access a large set of data 

concurrently. 

Accuracy is an important aspect as the data will be used for pattern 

recognition and decision making. 

Maintenance of the system needs to be done according to the 

requirements of the DFAR. 
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Context 

Different users will access the system from different places concurrently. 

Centralization of data is important for multiple access. 

It is required to give training and demonstration to the users as they are 

completely new to the system. 

Users will be effective and efficient in the process of data entering and 

analyzing. 

 

Technologies 

A large amount of data will be entered into the system which collected 

from multi-day boats. 

Graphs, charts, tables, and maps will be used for data visualization when 

analyzing data. 

Reports can be viewed and download in PDF format. 

There must be real-time database update when entering data into the 

system. 

All logged users can access database with different privileges. 

Graphical User Interfaces with windows, icons, and menus will be used in 

the system. 

The system will be web-based as multiple users will access the system 

from different places concurrently. 

 
Table 3.4.1: PACT Analysis 
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Figure 3.4.2: Use Case Diagram for Proposed System 

 

*Mange refers to Add/ Delete/ Update/ 

Above diagram shows the high-level use cases of the system. There, daily catch data is entered 

into the system by Fisheries Inspector. This part will be replaced by plugging the mobile app 

once it is developed. 
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Chapter 4 : System Design 

4.1. Alternative Design Strategies 
 

This section includes a comparison among the proposed system and the alternative design 

strategies, through a feasibility study. The aim of this project is to make the storing, processing 

and analyzing of daily catch data of multiday boats more efficient and effective. So the 

feasibility study of alternative strategies is carried out with the feature comparison and 

identified developing a Web-based System as the best strategy. 

4.1.1 Alternative 1 (The Solution) – Web based System 
 

Different users will access the data concurrently, from any location and at any time through a 

web-based system for different purposes such as data entering, analyzing, report generation and 

etc. 

4.1.2 Alternative 2 – Stand Alone System 
 

The effectiveness of the users will not be optimized as some users have to wait idly as they 

haven’t the accessibility to data. And the data will be redundant in several locations as a 

centralized database is not used. Accordingly, it is not effective to develop a stand-alone system. 

4.1.3 Alternative 3 – Mobile Application 
 

Through a mobile application, the catch data can be entered into the system in real time by the 

skippers. But, when comes to the analyzing process and the report generation, a mobile app is 

not feasible. 

4.2. Design Method 
 

After designing the use case diagram, separate activity diagrams were designed for each use 

case identified. Then the sequence diagrams were designed and all the interfaces were 

identified. Using those sequence diagrams, the system architecture and the user interfaces were 

designed. 
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4.2.1. Activity Diagrams 
 

Use Case :  Manage Boats 

Assumption : User Logged into the System 

 

Figure 4.2.1: Activity Diagram for Manage Boats Use Case 

 

* All the “Manage” type of use cases will proceed in the same flow as above. 
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Use Case :  Generate Reports 

Assumption : User Logged into the System 

 

Figure 4.2.2: Activity Diagram for Generate Reports Use Case 
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Use Case :  Manage Logbook 

Assumption : User Logged into the System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2.3: Activity Diagram for Manage Logbook Use Case 
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4.2.2. Sequence Diagrams 
 

The sequence and the interaction of the interfaces are identified using sequence diagrams. As 

the MVC Architecture will be used in developing the system, each module has a Model, View, 

and Controller. The main controller will be the Login controller as the users will be 

authenticated to different interfaces based on the user type. 

 

Figure 4.2.4: Sequence Diagram for Login Module 
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Figure 4.2.5: Sequence Diagram for Opening Boat Screen 
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Figure 4.2.6: Sequence Diagram for Add New Boat 
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Figure 4.2.7: Sequence Diagram for Delete Boat 
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Figure 4.2.8: Sequence Diagram for Update Boat 
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4.3. Software Architecture 
 

Once the sequence diagrams are designed, a better understanding was gained about the whole 

system. Accordingly, which user interacts with which interface to complete which goal under 

which constraints are clearly identified by drawing the sequence diagrams. And those became 

the base for designing the software architecture. The high-level system architecture is shown in 

Figure 4.3.1 and the detailed system architecture is attached in Appendix 2. 

 

Figure 4.3.1: High Level System Architecture 
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4.3.1. Modules of the System 
 

There are mainly five modules in this system. And each module has different controllers, views, 

and models related to them. The controllers will control the processing according to the user 

actions and it will be the communicator between the user interface and the database. The 

modules are listed below. 

 Login Module 

 Manage Module 

 Logbook Module 

 Report Module 

 Analysis Module 

4.3.1.1 Login Module 
 

Login Module is the main module of the system. When any user load the system URL the login 

page will be displayed. When the user tries to log into the system using his/her credentials, the 

Login Module will verify the user through the username, password combination and the user 

type. After the verification, according to the user type, the user will be redirect to the relevant 

dashboard; Admin Dashboard, FI Dashboard, Manager Dashboard or Data Analyst Dashboard. 

Each Dashboard is connected to the Login controller through their own controllers.  

 

Figure 4.3.2 Login Interface 
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Figure 4.3.3 Piece of Code of Login Controller 

 

4.3.1.2 Manage Module 
 

Manage Module is connected to the Admin Dashboard. The user type who interact with this 

module is the Admin. The admin user is privileged to Add, Delete, and Update the items such 

as Boats, Owners, Skippers, Fish Categories, Fish Species, and Users. 
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Figure 4.3.4 Admin Dashboard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.5 Piece of code of Admin Dashboard Controller 
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4.3.1.3 Logbook Module 
 

Logbook Module is connected to the FI Dashboard. The user type who interacts with this 

module is the Fisheries Inspector (FI). The fisheries inspector is the person who manage all the 

logbook data, and fish catch data. He/She can add a new logbook and add fishing trips to the 

relevant logbook, and add trip days to the relevant trip, and add fish catch data to the relevant 

day using this Logbook Module. 

 

 

 

 

 

 

 

 

Figure 4.3.6 Manage Logbook Interface 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.7 Piece of Code of FI Dashboard Controller 
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4.3.1.4 Report Module 
 

Report Module is connected to the Manager Dashboard. The user type who interacts with this 

module is the Manager.  The manager is able to generate general reports such as Boat Catch 

Data Reports and Production Reports using this Module.  

 

 

 

 

 

 

 

 

 

 
Figure 4.3.8 Boat Catch Data Report within Manage Reports Module 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.9 Piece of Code of Manager Dashboard Controller 
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Figure 4.3.10 Forecasting in Analysis Module 

4.3.1.5 Analysis Module 
 

Analysis Module is connected to the DA Dashboard. The user type who interact with this 

module is the Data Analyst. He is able to generate different analysis reports using the existing 

data. The Analysis Module consists of a forecasting section. Rather than displaying the existing 

data the system is able to forecast about the data variation in the future. Here the “Moving 

Average” has been used for the forecasting purposes. For example, considering about catch data 

of the recent five months, the system is able to forecast the amount of catch in the upcoming 

month. 

 

 

 

 

 

 

 

 

 

 

 

Forecasted Values 
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Figure 4.3.11 Piece of Code of DA Dashboard Controller 

4.3.2. Database System 
 

4.3.2.1. Entity Relationship Diagram 
 

The database system is designed through the Entity Relationship Diagram which is shown in 

Figure 4.3.12. In the diagram, only the main attributes are inserted related to the database tables. 

All the attributes are mentioned in the Relational Mapping of Database in Table 2. 
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Figure 4.3.12: Entity Relationship Diagram
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4.3.2.2. Relational Mapping of the Database 
 

Table Attributes 

fishing trip 

(logbook_no, date of issue, departure_date, 

departure_port, arrival_date, arrival_port, date_of_set, 

start_fishing_time, start_longitude, end_longitude, 

start_latitude, end_latitude, observation, 

local_boat_reg_no, skipper_NIC, username) 

Boat 

(local_boat_reg_no, boat_name, IMO_no, IOTC_no, 

NFO_license_no, HSFO_license_no, length_of_boat, 

radio_call_sign, gross_tonnage, no_of_crew, remarks) 

equipmet_&_facility 

(equip_id, SSB_radio, VMS, compass, GPS, fish_hold, 

freezer_unit, eco_sounder, fish_finder_sonar, net_hauler, 

ice_holder) 

boat_owner (owner_NIC, owner_name, address, mobile_no, tel_no) 

Skipper (skipper_NIC, skipper_name, skipper_license_no) 

fish_species (fish_species_id, fish_code, fish_name, fish_cat_code) 

fish_category (fish_cat_id, fish_cat_name) 

fishing_trip_cath_fish_species 

(fish_species_id, logbook_no, weight_of_fish_for_day, 

no_of_fishes_for_day, total_weight_of_fish, total 

_no_of_fishes) 

fishing_trip_has_equipment (equip_id, logbook_no) 

owner_owns_boat (local_boat_reg_no, owner_NIC) 

fishing_trip_has_fishing_gear (logbook_no, fishing_gear_id) 

User (username, user_type) 

fisheries_inspector (username, password) 

Admin (username, password) 

Manager (username, password) 

data_analyst (username, password) 

fishing_gear (gear_id, gear_type) 

long_line_gear 

(gear_id, main_line_material, branch_line_material, 

average_float_line_length, average_branch_line_length, 

distance between_brancg_line, tatal_hooks) 
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gill_net 
(gear_id, net_material, mesh_size, ply_of_net, 

height_of_net, length_of_net, no_of_net_pieces) 

purse_seine 
(gear_id, length_og_ring_net, height_of_ring_net, 

type_of_FADs_used, no_of_FADs_used) 

Fad fad_ID, fad_name 

Report report_ID, report_name, no_of_items 

report_item report_ID, item_ID, order_index 

report_item_text report_ID, item_ID, title, text 

report_item_table report_ID, item_ID, title, no_of_rows, no_of_cols 

table_row report_ID, item_ID, row_ID 

row_data report_ID, item_ID, row_ID, data_ID, data 

report_item_chart report_ID, item_ID, title, chart 

report_item_map report_ID, item_ID, title, map 

Table 4.3.1: Relational Mapping of the Database 

 

4.3.3. User Interface Design 
 

User interfaces were designed after thoroughly consider about the users. The users have been 

identified as less IT literate persons. And they are completely new to these technologies. 

Because of this, the user interfaces are designed higher user-friendliness and lower complexity. 

Techniques such as windows, icons, menus, and navigation are used when designing interfaces. 

Following are few examples of interfaces. 

 

Figure 4.3.13: Login Interface 
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Figure 4.3.14: Admin Dashboard Interface 

 

 

Figure 4.3.15: Manage Boats Interface 
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Figure 4.3.16: Add New Skipper Interface 

 

 

Figure 4.3.17: Manage Logbook Interface 
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Figure 4.3.18 Generate Analytic Reports 
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Figure 4.3.19 Generate Boat Catch Data Reports 

 

4.3.3.1. Method used for Interface Designing 
 

All the interfaces were identified by creating the sequence diagrams and the connectivity among 

the different interfaces was designed as wireframes. The user will be able to open different 

interfaces for different operations using the sidebar. 
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Figure 4.3.20: Connectivity among interfaces related to Manage Boats (Admin Dashboard) 
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Figure 4.3.21: Connectivity among interfaces related to Logbook (FI Dashboard) 
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Figure 4.3.22: Connectivity among interfaces related to Related to Analyze Data (DA Dashboard) 
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Chapter 5 : Implementation 

5.1. Implementation Strategy 
 

Implementation of the system was done through the MVC architecture. According to the system 

architecture [Figure 4.3.1] introduced under the System Design [Chapter 4.3], the main 

controller was implemented as the Login Controller and the all the other controllers are 

connected through the Login Controller. 

 

Figure 5.1.1: Login Controller (Main Controller) Components 
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Figure 5.1.2: Ordinary Page Controller Components 

 Page Title: Will be displayed always 

 Header View and Footer View: Will be displayed always 

 Side bar View: Depend on the User Type 

 Content View: Depend on the Operation 

5.2. Technology Used 
 

The system was developed using PHP, and the MVC Architecture was used through the 

CodeIgniter Framework. MySQL was used for database management. 
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Chapter 6 : Evaluation and Testing 

6.1. Method used for User Evaluation 
 

The Fisheries Logbook & Analytic System is evaluated by users covering different aspects of 

the system. User evaluation is done through a questionnaire and user acceptance testing. The 

questionnaire which is given in Appendix 3 is used to do the evaluation of the system. 

6.2. Test Approach 
 

Different types of testing are carried out to test the functional and the non-functional 

requirements of the system. 

6.2.1. Functionality Testing 
 

Definition: 

In functionality testing, all the links in web pages, forms which used for submitting information 

by the user, database connection and etc. will be tested. 

Method of Testing: 

 Check all the links 

o Test all internal links. 

o Test links used to send notifications to admin or manager. 

o Test to check if there are any orphan pages. 

o Check for broken links in all above-mentioned links. 

 Test forms on all pages 

o Check all the validations on each field. 

o Check for default values of the fields. 

 Database testing 

o Check for data integrity and errors while add, delete, update the data or do any 

database related functionality. 

o Check whether all the database queries are executing correctly, data is retrieved 

and also updated correctly. 
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6.2.2. Usability Testing 
 

Definition: 

In usability testing, navigation testing, content checking, and etc will be carried out. 

Method of Testing: 

 Test for navigation 

o Easiness to use the system. 

o Check whether instructions are provided in each essential occasion. 

o Check whether the instructions provided are clear and satisfy its purpose. 

o Check whether the consistency is there in the system. 

 Content checking 

o Check the logical concept behind the content (easiness to understand the 

content).  

o Check whether basic web design concepts are achieved. 

6.2.3. Interface Testing 
 

Definition: 

Web server interface, application server interface, and database server interface will be tested 

in Interface Testing. 

Method of Testing: 

 Check whether all the interactions between web application, and database servers are 

executed and errors are handled properly. 

 Check what happens if the connection to the web server is lost or user interrupts any 

transaction. 

6.2.4. Compatibility Testing 
 

Definition: 

Under compatibility testing, Browser compatibility, Operating system compatibility, Mobile 

browsing, and Printing options will be tested. 

Method of Testing: 

 Browser compatibility 

o Cross browser compatibility testing of the system. 

The system will be tested on different web browsers such as Google Chrome 

and Firefox. 
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 Printing options 

o Test whether the pages are fit into the paper size mentioned in the printing 

options and whether all the elements are printing properly. 

6.2.5. User Acceptance Testing 
 

Definition: 

In user acceptance testing, it will be tested whether the users can handle the required scenarios 

through the system. 

Method of Testing: 

 Few users from the fisheries department will be selected in a way which covers all the 

user types and gives the system for them to test. 

 The feedback from the users will be collected through using the User Evaluation Sheet 

which is attached in Appendix 3. 
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6.3. User Evaluation Results 
 

# Evaluation Criteria L
o
w

 

   H
ig

h
 

N
A

 

1 2 3 4 5 

1.  Overall, I am satisfied with how easy it is to use this 

system 

      

2.  It was simple to use this system       

3.  I can effectively complete my work using this system       

4.  I am able to complete my work quickly using this system       

5.  I feel comfortable using this system       

6.  It was easy to learn to use this system       

7.  I believe I became productive quickly using this system       

8.  The system gives error messages that clearly tell me how 

to fix problems 

      

9.  The information provided with this system is clear       

10.  It is easy to find the information I needed       

11.  The information is effective in helping me complete the 

tasks and scenarios 

      

12.  The organization of information on the system screens is 

clear 

      

13.  The interface of this system is pleasant       

14.  I like using the interface of this system       

15.  Overall, I am satisfied with this system       
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# Evaluation Criteria L
o
w

 

   H
ig

h
 

N
A

 

1 2 3 4 5 

16.  Overall, I am satisfied with how easy it is to use this 

system 

      

17.  It was simple to use this system       

18.  I can effectively complete my work using this system       

19.  I am able to complete my work quickly using this system       

20.  I feel comfortable using this system       

21.  It was easy to learn to use this system       

22.  I believe I became productive quickly using this system       

23.  The system gives error messages that clearly tell me how 

to fix problems 

      

24.  The information provided with this system is clear       

25.  It is easy to find the information I needed       

26.  The information is effective in helping me complete the 

tasks and scenarios 

      

27.  The organization of information on the system screens is 

clear 

      

28.  The interface of this system is pleasant       

29.  I like using the interface of this system       

30.  Overall, I am satisfied with this system       
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# Evaluation Criteria L
o
w

 

   H
ig

h
 

N
A

 

1 2 3 4 5 

31.  Overall, I am satisfied with how easy it is to use this 

system 

      

32.  It was simple to use this system       

33.  I can effectively complete my work using this system       

34.  I am able to complete my work quickly using this system       

35.  I feel comfortable using this system       

36.  It was easy to learn to use this system       

37.  I believe I became productive quickly using this system       

38.  The system gives error messages that clearly tell me how 

to fix problems 

      

39.  The information provided with this system is clear       

40.  It is easy to find the information I needed       

41.  The information is effective in helping me complete the 

tasks and scenarios 

      

42.  The organization of information on the system screens is 

clear 

      

43.  The interface of this system is pleasant       

44.  I like using the interface of this system       

45.  Overall, I am satisfied with this system       
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# Evaluation Criteria L
o
w

 

   H
ig

h
 

N
A

 

1 2 3 4 5 

46.  Overall, I am satisfied with how easy it is to use this 

system 

      

47.  It was simple to use this system       

48.  I can effectively complete my work using this system       

49.  I am able to complete my work quickly using this system       

50.  I feel comfortable using this system       

51.  It was easy to learn to use this system       

52.  I believe I became productive quickly using this system       

53.  The system gives error messages that clearly tell me how 

to fix problems 

      

54.  The information provided with this system is clear       

55.  It is easy to find the information I needed       

56.  The information is effective in helping me complete the 

tasks and scenarios 

      

57.  The organization of information on the system screens is 

clear 

      

58.  The interface of this system is pleasant       

59.  I like using the interface of this system       

60.  Overall, I am satisfied with this system       

 

6.4. Test Cases 
 

Different test cases were developed in order to test the system. The system was tested against 

those test cases which are attached in Appendix 4. 
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Chapter 7 : Conclusion and Future Work 

7.1. Conclusion 
 

The proposed system could analyze the collected data from multiday boats of Sri Lank and use 

for decision making. Four user types are involved with the system during the process of 

registration, entering of fish catch data, analyzing the entered data and report generation. To 

facilitate these areas of functionalities the system has been developed consisting of five 

modules. Accordingly, the system will increase the efficiency, effectiveness and the accuracy 

of the process and will contribute to the fisheries industry as a good analytic tool. 

7.2. Future Work 
 

This system can be enhanced by integrating the mobile application for the data entering process. 

Through that, the skippers will be able to enter data into the system directly. 
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Figure 0.1: Check Catch Data 

APPENDICES 

APPENDIX 1 : Activity Diagrams for Existing System 
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Figure 0.2: Enter Daily Catch Data into Manual Logbook 

Figure 0.3: Enter Catch Data into Excel Sheet 
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Figure 0.4: Prepare Reports 

Figure 0.5: View Reports 
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APPENDIX 2 : Detailed System Architecture 
 

 

Figure 0.1: Detailed System Architecture 
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APPENDIX 3 : Use Evaluation Sheet 
 

# Evaluation Criteria L
o
w

 

   H
ig

h
 

N
A

 

1 2 3 4 5 

61.  Overall, I am satisfied with how easy it is to use this 

system 

      

62.  It was simple to use this system       

63.  I can effectively complete my work using this system       

64.  I am able to complete my work quickly using this system       

65.  I feel comfortable using this system       

66.  It was easy to learn to use this system       

67.  I believe I became productive quickly using this system       

68.  The system gives error messages that clearly tell me how 

to fix problems 

      

69.  The information provided with this system is clear       

70.  It is easy to find the information I needed       

71.  The information is effective in helping me complete the 

tasks and scenarios 

      

72.  The organization of information on the system screens is 

clear 

      

73.  The interface of this system is pleasant       

74.  I like using the interface of this system       

75.  Overall, I am satisfied with this system       

Table 0.1: User Evaluation Sheet 
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APPENDIX 4 : Test Cases 
 

Test Case ID TC01 

Test Title Login page - Successful login to the system 

Test Description A registered user should be able to successfully login to the system. 

Preconditions User must be already registered in the system 

Test Steps Expected Results Actual Results 

1. Navigate to the system 

2. Enter valid Username 

3. Enter valid Password 

4. Click ‘Login’ 

User should login to the 

system. Relevant Dashboard 

will be displayed after 

validating the user. 

Pass 

 

Test Case ID TC02 

Test Title Login page - Unsuccessful login to the system 

Test Description A user will not be able to successfully login to the system with invalid 

login credentials. 

Preconditions None 

Test Steps Expected Results Actual Results 

1. Navigate to the system 

2. Enter invalid Username 

or/and 

3. Enter invalid Password 

4. Click ‘Login’ 

User should not login to the 

system. Display error message 

‘Invalid Username or 

Password’. 

Pass 
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Test Case ID TC03 

Test Title Manage Boats - Add New Boat to the system 

Test Description Administrator will be able to add a new boat to the system. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Add New Boat’ 

2. Enter required fields 

3. Click ‘Submit’ 

New boat should be added to 

the system and display alert 

message ‘Successfully added 

the Boat’. 

Pass 

 

Test Case ID TC04 

Test Title Manage Boats - Delete Boat from the system 

Test Description Administrator will be able to delete boat from the system. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Delete Boat’ 

 

Display confirmation 

message ‘Boat will be 

deleted!’ 

Pass 

2. Click ‘Ok’ The boat should be deleted 

from the system and display 

the alert message 

‘Successfully deleted the 

Boat’ 

Pass 
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Test Case ID TC05 

Test Title Manage Boats - Update Boat 

Test Description Administrator will be able update the boat details. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click Update Boat’ 

2. Change the boat details 

3. Click ‘Update’ 

Boat details should be 

updated and display the alert 

message ‘Successfully 

updated the Boat’ 

Pass 

 

Test Case ID TC06 

Test Title Manage Boats - View Boat 

Test Description Administrator will be able view boat details. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Boat ID’ Selected boat’s details should 

be displayed. 

Pass 
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Test Case ID TC07 

Test Title Generate General Reports 

Test Description Administrator will be able generate general reports. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Generate New Report’ 

2. Selects the relevant fields to generate 

report 

3. Click ‘Generate’ 

The system should 

generate the report 

using the given fields. 

Pass 

 

Test Case ID TC08 

Test Title Print Report 

Test Description Administrator and Data Analyst will be able generate general reports. 

Preconditions User must be logged in to the system. 

User must generated a report. 

Test Steps Expected Results Actual Results 

1. Click ‘Print’ The PDF file of the report should 

be generated. 

Pass 
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Test Case ID TC09 

Test Title FI Dashboard - Add New Fishing Trip 

Test Description Fisheries Inspector will be able to add a new fishing trip to the system. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Add New Fishing Trip’ 

2. Enter required fields 

3. Click ‘Submit’ 

New fishing trip should be 

added to the system and 

display alert message 

‘Successfully added the 

Fishing Trip’. 

Pass 

 

Test Case ID TC10 

Test Title FI Dashboard - View Fishing Trip 

Test Description Fisheries Instructor will be able view fishing trip details. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Fishing trip ID’ Selected fishing trip details 

should be displayed. 

Pass 
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Test Case ID TC11 

Test Title DA Dashboard - Visualize Data 

Test Description Data Analyst will be able visualize data 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Visualize Data’ on DA 

Dashboard 

Visualize Data page 

should be displayed. 

Pass 

2. Click ‘Visualize Data’ on Visualize 

Data page 

3. Enter fields to be visualized 

4. Click ‘Visualize’ 

Visualized data using 

given fields should be 

displayed. 

Pass 

 

Test Case ID TC12 

Test Title Visualize Data  - Delete visualized data from the system 

Test Description Data Analyst will be able to delete visualized data from the system. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Delete’ 

 

Display confirmation message 

‘File will be deleted!’ 

Pass 

2. Click ‘Ok’ The visualized data should be 

deleted from the system and 

display the alert message 

‘Successfully deleted the file’ 

Pass 
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Test Case ID TC13 

Test Title DA Dashboard - Analyze Data 

Test Description Data Analyst will be able analyze data 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Analyze Data’ on DA 

Dashboard 

Analyze Data page 

should be displayed. 

Pass 

2. Click ‘Analyze Data’ on Analyze Data 

page 

3. Enter fields to be analyzed 

4. Click ‘Analyze’ 

Analyzed data using 

given fields should be 

displayed. 

Pass 

 

Test Case ID TC14 

Test Title Analyze Data  - Delete analyzed data from the system 

Test Description Data Analyst will be able to delete analyzed data from the system. 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘Delete’ 

 

Display confirmation message 

‘File will be deleted!’ 

Pass 

2. Click ‘Ok’ The analyzed data should be 

deleted from the system and 

display the alert message 

‘Successfully deleted the file’ 

Pass 
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Test Case ID TC15 

Test Title Manager Dashboard - View General Report 

Test Description Manager will be able view General Reports 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

1. Click ‘General Reports’ Display a list of general 

reports 

Pass 

2. Click on ‘Report ID’ Display the selected report Pass 

 

Test Case ID TC16 

Test Title Manager Dashboard - View Analysis Report 

Test Description Manager will be able view Analysis Reports 

Preconditions User must be logged in to the system 

Test Steps Expected Results Actual Results 

2. Click ‘Analysis Reports’ Display a list of analysis 

reports 

Pass 

3. Click on ‘Report ID’ Display the selected report Pass 

 


