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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.



ACKNOWLEDGEMENT

I would like to express my deep gratitude to Professor N. D. Kodikara, my project supervisor,
for his patient guidance, enthusiastic encouragement and useful critiques of this work. I would
also like to thank Dr. M. Premachandra, for her advice and assistance in keeping my progress
on schedule. My grateful thanks are also extended to Dr. D. Sandaruwan and Mr. C. Rajapakse

for their help in providing me the basic information and the resources to implement this project.

I would also like to extend my thanks to the technicians of the laboratory of the Department of
Fisheries & Aquatic Resources for their help in offering me the resources in running the

program.

Finally, I wish to thank my parents for their support and encouragement throughout my study.



TABLE OF CONTENTS

(@8 T o) (= A ] £ [t T o OSSR 1
1.1.  Statement of the Problem ... 1
1.2, PropOSEA SYSEIM .....viiiiiiiiie ettt sttt e e et e be e e b e e saeeanbeesreeannaeas 2
1.3 IMIOTIVALION ...t nb e 3
1.4, AIM & ODJECHIVES.....coiiiiiiie ettt e e e sba e s be e taeaae e 3
141, AIM OF the PrOJECT......oiiiiii e 3
1.4.2.  ODJECTIVES. ...ttt bbbttt b et b 3
10, SCOPE .t 4
T O 1 B0 oL TSSO PR TR PP PP 4
1.5.2.  OUL OF SCOPE:....i ittt bbb bbbt n bbb 4
Chapter 2 : BaCKGIOUNG...........ouiiiiiiiiieit bbb 5
0 I = T o 2 |01 Vo USSP 5
2.2.  Review of SIMilar SYStEMS ........cciiieiieie et 8
2.2.1. VCAICH Lo 8
2.2.2. VCNECK ... 8
2.2.3.  Fisheries Logbook SYStem (FLS).......ccccoiiiiiiiiii et 8
2.2.4.  Fishery Analyst Onling Version 3.0.......ccccoiiiiiiiiieiie e 9
Chapter 3 : System Requirements ANAIYSIS ........ooiuiiiiiiiiiie e 10
3.1. Method used for Requirements Gathering and Analysis...........c.ccooeveieiencienenenenn 10
3.3, Requirements GathNeriNg.........ccoueoeriiiiiiesi s 10
3.4, RequIremMent ANAIYSIS .......coiiiiiiiieieieee et 10
3.4.1.  Analysis of the Existing System (Manual SyStem)..........c.ccocvvrininienenenenenn 10
3.4.1.1.  Functions of the EXIStiNG SYSIEM .......ccouiiiiiiiiierenereree e 11
3.4.1.2.  Users of the EXIStING SYSIEM .......cccuiiieiieieiiece e 11
3.4.2.  Requirements Analysis of the Proposed SysStem...........ccccovvveveiiieieciesie s 12

3.4.2.1. USEE TABNTIFICALION ...ttt e e e e e e eeae 12



3.4.2.1.1. Requirements of the SYSEM ........ccceviveiiiiie e 12

3.4.3.  Method used for Requirements ANalYSiS .........cccovveiieieiiieiii e 13
3.4.3. 1. PACT ANGIYSIS ..ocuieieieiieeie ettt ettt ae e sreene e 13
Chapter 4 : SYStEM DESIGN ...eoiueiiiie ettt e e et e e e beesreeenes 16
4.1, Alternative DesSign SrategieS .....cuiiiuieiiiiiieiie ettt ae e aae e 16
4.1.1  Alternative 1 (The Solution) — Web based System .........cccccevvriniiinneniieiieneeen 16
4.1.2  Alternative 2 — Stand AlONE SYSTEM .......oiiiiieiieie e 16
4.1.3  Alternative 3 — Mobile APPIICALION .........ccoeiiiiiii e 16
4.2, DESIGN MELNOM ......ooiiiiiiiiiee e ettt ene e 16
4.2.1.  ACHUVILY DIAGIAMS ....oviiiiiiiiieiesie sttt 17
4.2.2. SEQUENCE DIAGIAMS ....uiiiiiiieiieieite sttt ettt sae bbb 20
4.3, SOTtWAre ArCHITECTUIE ...t 25
4.3.1.  Modules 0f the SYSEM .......cuiiiiiicc e 26
4 I R o To [ 1Y/ [T [ ] SR 26
4.3.1.2 Manage MOAUIE..........ccueiieiiee ettt 27
4.3.1.3 LOghoOK MOAUIE ......ceeiiiece e 29
4.3.1.4 RePOrt MOUUIE......ccooeiiieee e 30
4.3.1.5 ANAlYSIS MOAUIE.......ccuiiiiieece e 31
4.3.2.  Database SYSIEM ......ooiiiiieiie e 32
4.3.2.1.  Entity Relationship DIagram.........ccocoiiiieinieiiene s 32
4.3.2.2.  Relational Mapping of the Database............ccccceviiiiiniiiiiic s 34
4.3.3.  USEr INErface DESIGN......cueiiiiiiieiieiiesii ettt 35
4.3.3.1.  Method used for Interface DeSIGNING .......ccccerveruerererinesieiee e 39
Chapter 5 : IMPIEMENTALION .......oviieiiie e 43
5.1, Implementation SIrAtEQY ........ccoiuiiiiiiiieie e 43
5.2, TeChNOIOQY USEA.......ociiiieeie ettt et ne e sne e ene e 44
Chapter 6 : Evaluation and TESEING ........ccceeieiieiicieieese ettt 45

6.1. Method used for USEr EVAIUALION ...ttt e e 45



I =T B o] o £ o o OSSR 45

6.2.1.  FUNCHONAIILY TESTING ..eoveiieeiecie e 45
6.2.2.  USADITILY TESHING ..ecvreiiiic et 46
6.2.3.  INLErTaCe TeSTING......ciii ittt 46
6.2.4.  Compatibility TESHING.......cciiiiie i 46
6.2.5.  USer ACCEPLANCE TESTING......ceereiiieiitiiie ettt 47
6.3.  User Evaluation RESUILS ..........ccoiiiiiiiieicc e 48
B.4.  TEST CASES ...ttt 51
Chapter 7 : Conclusion and FUtUIE WOTK...........ccoiiiiiiiiiieieeeece s 52
7.1 CONCIUSTON ..ttt bbbt bttt et nb bbb 52
7.2, FULUIE WOTK ..ottt bbbt bbb 52
APPENDIX 1 : Activity Diagrams for EXisting SYSteM ........cccoooeiiiininiiniinieee e 54
APPENDIX 2 : Detailed System ArChiteCtUIE .........cccoveiieiicieiiece e 57
APPENDIX 3 : Use Evaluation SNEEL...........cccoiieiiiiiieiniesiee e 58

Y o T I G A =TS B O 1] T 59



LIST OF FIGURES

Figure 1.1.1 Existing System at the DFAR ..o 2
Figure 1.2.1: PropoSed SYSIEIM .......ccuiiiiiieieeie ettt sttt sre e e 2
Figure 2.1.1: Data Entry form for Manage Boats, Owners, Fishing Gears, and Equipment &

Vo | =SSR 6
Figure 2.1.2: Data Entry form for Daily Catch Data.............cccevveieiieiieiccic e 7
Figure 3.4.1: Use Case Diagram for EXISting SYStEM .........ccccovviiieiiiiiic e 11
Figure 3.4.2: Use Case Diagram for Proposed SYStEM .........cccceiiiiiininienieicienese e 15
Figure 4.2.1: Activity Diagram for Manage Boats USe CaSe..........coerireririeeiienienieneniesienieas 17
Figure 4.2.2: Activity Diagram for Generate Reports Use Case........ccccovvvereieeieeriesiveseenens 18
Figure 4.2.3: Activity Diagram for Manage Loghbook Use Case..........ccccevvvvevieiiieeieesiieenennn, 19
Figure 4.2.4: Sequence Diagram for Login ModUIE...........ccoeieiiiiiiiiiiicccec e 20
Figure 4.2.5: Sequence Diagram for Opening Boat SCreen ..........c.ccocevvreiinieeieneneneseseeieas 21
Figure 4.2.6: Sequence Diagram for Add NeW BOal............cccoveiiiiiininienicice e 22
Figure 4.2.7: Sequence Diagram for Delete BOat.............ccocvveviiievi e 23
Figure 4.2.8: Sequence Diagram for Update BOat ............cccceeviviiiieiiiieiic e 24
Figure 4.3.1: High Level System ArChiteCtUre...........cooviiiieiiierce e 25
Figure 4.3.2 LOgin INEEITACE ........oiiiiiiicieieie et 26
Figure 4.3.3 Piece of Code of Login Controller...........ccocveiieiiiie i 27
Figure 4.3.4 Admin DashbDOArd ............ccooiiiiiiiiic e 28
Figure 4.3.5 Piece of code of Admin Dashboard Controller............c.ccocoviiiiiiininiiiins 28
Figure 4.3.6 Manage Loghook INTErTACE .........cooiiiiiiiiiiieee e 29
Figure 4.3.7 Piece of Code of FI Dashboard Controller.............ccccooveviiiiieiiiiic e 29
Figure 4.3.8 Boat Catch Data Report within Manage Reports Module .............ccceeviiivennnnn 30
Figure 4.3.9 Piece of Code of Manager Dashboard Controller...........c.ccoovoviiiiiiiiiniiiinnns 30
Figure 4.3.10 Forecasting in Analysis MOAUIE ............cooiiiiiiiiiiiceee e 31
Figure 4.3.11 Piece of Code of DA Dashboard Controller ............cccccovvveiieiiic i 32
Figure 4.3.12: Entity Relationship Diagram...........cccccveiiiiiiieiii i 33
Figure 4.3.13: LOGIN INTEITACE ........eiiiiiiiieieeie e 35
Figure 4.3.14: Admin Dashboard INterface............covviiiiieiiiees e 36
Figure 4.3.15: Manage Boats INtErface .........cccovviieiiiiicc e 36
Figure 4.3.16: Add New SKipper INtrfacCe.........cooviieiiiiiiieece e 37
Figure 4.3.17: Manage Logbook INEITACE ...........cccviiiiiiiieeeere e 37

Figure 4.3.18 Generate ANalYtIC REPOIS .....ccveiiiieiieie e 38


file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302356
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302369
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302377

Figure 4.3.19 Generate Boat Catch Data REPOIS ..........cccouvereiiiineiiiineeeseeese e 39
Figure 4.3.20: Connectivity among interfaces related to Manage Boats (Admin Dashboard) 40

Figure 4.3.21: Connectivity among interfaces related to Logbook (FI Dashboard)................. 41
Figure 4.3.22: Connectivity among interfaces related to Related to Analyze Data (DA

DASNDOAIT) ...ttt bbb 42
Figure 5.1.1: Login Controller (Main Controller) Components.............cccoovevenieeiveiesieesieenens 43
Figure 5.1.2: Ordinary Page Controller COMPONENtS..........cccivvviiiieiiiieiie e 44
Figure 0.1: Check CatCh Data ..........cciviieieieieiieiesie e 54
Figure 0.2: Enter Daily Catch Data into Manual LOghooK ...........ccccoceiiiiiiiiniinenie s 55
Figure 0.3: Enter Catch Data into EXCel Sheet..........cccoviiiiieiiiccece e 55
Figure 0.4: Prepare REPOIS .......ciuiiiieiie it sie sttt ettt a b e nbe et e enneesneeenes 56
FIQUIe 0.5: VIBW REPOIS ......oeiiiitiitiiiieieeei ettt bbb 56

Figure 0.1: Detailed System ArChITECTUIE .........ccoiiiiiiiieieeee e 57


file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302384
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302385
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302386
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302387
file:///E:/Academic/Postgraduate/Semester%203/MIT%203101_Individual%20Project/9_Thesis%20Hard%20Bound/M.%20G.%20A.%20Srimaalee_Final%20Thesis_Hard%20Bound.docx%23_Toc524302388

LIST OF TABLES

Table 3.4.1: PACT Analysis

Table 4.3.1: Relational Mapping of the Database .............ccceveiiiie i
Table 0.1: User EValuation SNEET ..........ccoiiiiiiiiise e



LIST OF ABBREVIATIONS

DFAR
Admin
DA

Fl

Department of Fisheries and Aquatic Resources
Administrator

Data Analyst

Fisheries Inspector

Xl



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.

Database

Fisheries Inspector 1. Enter Daily Catch Data

3. Manage Back-end
of the System

2. Store Data

Managerial Staff | 5- Generate Reports 4. Fully Access Data Admin Staff

Web App

6. Generate Reports

Data Analyst

Figure 1.2.1: Proposed System
2



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, | 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

e 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.

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



1.5.Scope

1.5.1.

1.5.2.

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.
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.



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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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:

e Module on board the fishing vessel

e 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:

e Give the authorities an overview of the year-to-date uptake of all quotas in order to
avoid overfishing.
e 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:



e The form which is used for the pelagic longline fisheries.
e 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.



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.

10



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.

e Enter daily catch data into Manual Forms
e Check daily catch data
e Enter daily catch data into Excel Sheets

e 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.

e Skippers

e Fisheries Inspector (Harbor Unit Staff)

e Administrators (DFAR Head Office Staff)
e Managerial Staff

Enter Data into Excel
Sheets

Enter daily catch data
into manual logbook

Handover manual
Skipper Logbook to the Fisheries
Inspector

Prepare Reports

Administrative Staff

Handover the Reports {0 Y
the Managerial Staff

View Reports -
Managerial Staff

Figure 3.4.1: Use Case Diagram for Existing System

Check manual Logbooks

Handover manual
Logbook to the DFAR
Head Office

Fisheries Inspector

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.

e Administrator
e Fisheries Inspector
e Manager

e 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

e Manage Boat Details (Add/ Delete/ Update)

e Manage Boat Owner Details (Add/ Delete/ Update)

e Manage Skipper Details (Add/ Delete/ Update)

e Manage Fishing Gear Details (Add/ Delete/ Update)

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

e Manage Fish Categories (Add/ Delete/ Update)

e Manage Fish Species (Add/ Delete/ Update)

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

e Visualize Data in order to get an idea about the data and to support the data analysis
e Analyze Data in order to make predictions, and generate reports

e Generate and View Reports in order to support the management in decision making



3.4.2.1.1.2.  Non-functional Requirements

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

e The interfaces and the functionalities must be designed and developed in a way that it
tallies with the mindset of the users

e Easy navigation through the system.

e The accurate data gathering and accurate calculations (analyzing) through the system
will be helpful for the management to make accurate predictions and decisions.

o 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

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
People 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.
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
Activities 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.




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




Manage Boats

> Visualize & Analyze Data Manage Boat Owners

Data Analyst
Manage Skippers
Manage Fishing Gears
Update Profile 4 i

Manager
Manage Equipments &

Facilities Admin
Manage Fish Categories

Manage Fish Species
Manage Logbook

Fisheries Inspector
Manage Users

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.

16



4.2.1. Activity Diagrams

Use Case : Manage Boats
Assumption :  User Logged into the System

Click on Manage Boat

Display Manage Boat Screen

Add

Click on Update Click on Delete

Display Update Boat

Click Add New Boat
Screen

Confirmation

Update Details Delete Boat

Display Add New Boat Screen

Click on Update

Enter Boat Details

Show Alert Message

Show Alert Message

Click Ok

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

Click on Generate Reports

Display Generate Reports
Screen

Delete Report

Click on Delete

Generate Report

Show Confirmation Click on Add New Report
Message Button

Delete? Display Add New Report

Screen

Cancel

Yes

Click on Generate

Display PDF Report

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

Assumption :

Manage Logbook
User Logged into the System

Click on Enter Catch Data

Click on Add New Fishing Trip

Display New Fishing Trip
Screen

Enter Catch Data

Cancel

Click on Submit

Click on Cancel

Show Alert Message

Click Ok

Figure 4.2.3: Activity Diagram for Manage Logbook Use Case

19




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.

X

User

=3 =3 KN

Create V_Login

Create M_Login

Show(V_Login)

LognLoginDeta) Vaiidate

(LoginData)

Validation Result

[Validate=Erro] ~ Show Emor

—m

[Validate=Admin)] Crede
C_AdmioDg C_AdminDashboard
(LoginData)
V_AdminDashboard
Show
Dashboard() Stiow

V_AdminDashboard

isheries Inspector] = Crede
CED C_FIDashboard
(LoginData)

Show
3shboard()

V_FDashboard

Show
V_FIDashboard

o

[Validate=Manage] - Crede
C_ManD, C_ManDashboard
(LoginData)

V_AdminDashboard

Show
Show
Dashboard() V_ManDashboard
[Validate=Data Analyst] Crege
C _DADag C_DADashboard
(LoginData)
V_DADashboard
Show
Dashboard() ot

V_DADashboard

Figure 4.2.4: Sequence Diagram for Login Module
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- M_manageBoat

- C_AdminDashboard - C_manageBoat - V_manageBoat

Open
ManageBoat

getBoafList()

L

queryBoatList

BoatList = == 06[B<-----------

initialize
(BoatList)

show(V_manage
Boat)

Figure 4.2.5: Sequence Diagram for Opening Boat Screen
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User

- C_manageBoat

Open
AddNewBoat
Create
AddNewBoat
view object
Show
(V_addNewBoat)
Cancel

Show
(V_manageBoat)

Submit
validate

- V_addNewBoat

(New

Boat Details)

- M_manageBoat

Validate Result

insert

(New
Boat Details)

Show alert

insert query

query result

message (msg) :

Figure 4.2.6: Sequence Diagram for Add New Boat
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User

Open Delete
Boat (boatlD)

: C_manageBoat - V_deleteBoat

: M_manageBoat m

show
confirmation

delete (hoatlD) delete query

query result

result

show alert
message (msg)

Figure 4.2.7: Sequence Diagram for Delete Boat
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open update
boat (boatID)

Cancel

Submit

- C_manageBoat

- V_updateBoat

select (bhoatID)

- M_manageBoat

Baoat Data

create
V_updateBoat

view object

show
(V_updateBoat)

show
(V_manageBoat)

validate (update
details)

validate result

insert (Update
details)

Result

show alert

message (Mmsg) ;

insert query

query result

Figure 4.2.8: Sequence Diagram for Update Boat

24




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.
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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.

e Login Module
¢ Manage Module
e Logbook Module
e Report Module
e 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.

FISHERIES LOGBOOK & ANALYTIC SYSTEM

LOGIN

Figure 4.3.2 Login Interface



<4» C_login.php

<2?php
defined( 'BASEPATH") ('No direct script access allowed®);

class C_login CI_Controller {
function index()

s->LoadLoginPage();
function LoadLoginPage()

s->load->model('M login');

pageTitle'] ‘Login Page’;
signButtonText'] 'Sign in’;
userData’] e
is->input->post())

$username - $this->input->post(‘username’);
(lempty($username))

$hash_password ndS ($this->input->post(’password’));
$user_detail g >M_login->authenticate($username,$hash_password);

('empty($user_detail))
I
L

>session->set userdata($user _detail);
$t >session->set_userdata(’is_logged in’,

$this->LoadDashboard($user_detail[ 'usertype’]);
¥ {

$data[ "errorMessage’ ] "Invalid username or password’;
1
J

{

$data[ 'errorMessage’ ] ‘Username cannot be empty’;
fthis->session->userdata(’is_logged in") null $ s->session->userdata(’usertype’
s->LoadDashboard($this->session->userdata('usertype’));

s->load->view('template/header’,$data);
s->load->view('V_login’,$data);

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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FISHERIES LOGBOOK & ANALYTIC SYSTEM

Admin Dashboard

Figure 4.3.4 Admin Dashboard

4p C_AdminDashboard.php

function LoadAdminDashboard()
s->VerifyAndRedirect();
$data[ "pageTitle’] 'Admin Dashboard’;
("template/header’,$data);
sidebars/AdminSidebar’,$data);
i('V_AdminDashboard');
template/footer’);

function LoadManageBoats()

>VerifyAndRedirect();
1i5->1oad->model('M_adminDashboard’);

$data[ 'pageTitle’] ‘Manage Boats';
$data[ ‘'msg’]
( 'delete’ $ ->input->post(’'command’) )

t >input->post('boatid’);
->M_adminDashboard->DeleteBoat($boatid);

$data[ ‘msg’] ‘Successfully deleted ' .$t} >input->post(‘boatid’);

}

‘sidebars/AdminSidebar’,$data);
iew('V_manageBoats',$data);
>load->view( template/footer');

function LoadManageBoatOwners()

>VerifyAndRedirect();
$this->load->model('M_adminDashboard’);

$data[ 'pageTitle’] ‘Manage Owners';
$data[ ‘msg’]
s->input->post(’command’))
is->input->post(’ownerid’);

->M_adminDashboard->Delete r($ownerid);
['msg'] ‘Successfully deleted '.$this->input->post(‘ownerid’);

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 loghook 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.

FISHERIES LOGBOOK & ANALYTIC SYSTEM

Manage Logbook

Logbook No.

LB171235
LB171982
1LB182101
LB182120
LB182134

LB182160

Owner

657575213144

602323445122

619082856522

642290899911

558562431556

697078821112

Boat

IMULAOOOATLE

IMULAD0OSTCO

IMULAOOO2TLE

IMULADOO4TCO

IMULAOOOTKLT

IMULAQOOZKLT

Issue Date

2018-01-03

201801

2018-01

2018-01

2018-01

201801

02

View

View

View

View

View

View

Figure 4.3.6 Manage Logbook Interface

<«» C_FIDashboard.php

on LoadFIDashboard()

ect();

$data[ 'pageTitle'] 'FI Dashboard’;

template/header’, $data);
sidebars/FISidebar’,$data);

V_FIDashboard")
w('template/footer’);

function LoadManagelogbook()

irect();

->load->model('M_FIDashboard");

$datal 'logbooks ']

$datal ‘pageTitle’] ‘Manage

->load- (' template/header’, $data);
->load- sidebars/FISidebar’,$data);
->load- w( 'V_managelLogbook’,$data);

Logbook* ;

->load- template/footer');

function LoadViewlLogbook()
Redirect();
$data[ 'pageTitle'] ‘View Lo

->load->model('M_FIDashb:

$logbook_no ->input->post("logbook no’);

$data[ 'logbook no'] = $logbool

$data[ ‘logbookdata’]

$data[ "trips'] - $this->M FIDashboard->LoadFis

->load- template/header’, $data);
->load- sidebars/FISidebar’,$data);
->load- V_viewLogbook ' ,$data);

->load- i( ‘template/f

function LoadViewFishingTr

gbook 3

oard’);

k_no;

M_FIDashboard->LoadlLogbookNo($logbook_no);

ooter');

ip()

->M_FIDashboard->LoadlLogbooks();

Trips($logbook _no);

Figure 4.3.7 Piece of Code of FI Dashboard Controller




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.

FISHERIES LOGBOOK & ANALYTIC SYSTEM

Boat: IMULAOOO1KLT : Ran Putha | Catch Data Report: 2018

Boat IMULAOOO1KLT

Year 2018

Jan [Feb |Mar | Apr |May |Jun |Jul AugiSep Oct | Nov DeciAnnuul

Bigeye tuna 0 0 0 0 0 0 3578 |0 0 0 0 0 3578
Black marlin 4100 |0 0 0 0 3588 (0 0 0 0 0 ] 7688
Blue marlin 6455 | 0 0 0 0 2222 |0 0 o ] 0 0 8677
Blue shark 3200 [0 0 0 0 0 0 0 0 0 0 0 3200
Bullet tuna 4111 |0 0 0 0 4789 |0 0 0 0 0 0 8900
Frigate tuna 5468 |0 0 0 0 4561|5410 |0 0 0 0 0 15439

Figure 4.3.8 Boat Catch Data Report within Manage Reports Module

<» C_ManDashboard.php
k?php

C_ManDashboard
function index()

>LoadManDashboard();

function VerifyAndRedi O
->session->userdata('is_logged_in") this->session->userdata('usertype’)-="MAN"))

redirect(b url(). "index.php/C_login/AccessDenied");
function LoadManDashboard()

$datal[ ‘pageTitle’] ‘Update Boat';
ignButtonText'] *Sign in’;
‘template/header’, $data);
w( 'sidebars/ManSidebar’,$data);
v( 'V_ManDashboard');
iew('template/footer');

function LoadReport()
>VerifyAndRedirect();
is->input->get(year");

(W $year) {

$year = date("Y");
}
$data[ 'pageTitle’] ‘Production Report: °‘.$year;
$ >load->model (‘M _ManDashboard");
$data[ 'jan'] ->M_ManDashboard->GetDistric talProducti '-01-01',$year. ' -02-01");
$data[ ‘feb'] ->M_ManDashboard->GetDis alProd '-02-01°,%year.'-03-01");
$data[ 'mar”] ->M_ManDashboard->GetDistri -03-01',%year.'-04-01");
$data[ ‘ql’] s->M_ManDashboard->GetDistr eTotalProduction($year.‘-01-01',$year.'-04-01");
$data[ ‘apr’] ->M_ManDashboard->GetDi seTotalProduction($year.'-04-081",$year. " -05-01");
$data[ ‘may "] 1! GetDistrict: alProd i '-05-01",%year. "-06-01");
$data[ ‘jun'] ->M_ManDashboard->G glad 0 tion($year.'-06-01",$year. ' -07-01");

$data[ 'q2"] >M_ManDashboard->GetDistr: otalProduction($year.'-04-01",$year. ' -07-01");

Figure 4.3.9 Piece of Code of Manager Dashboard Controller
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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

Black marlin | | Swordfis Black marlin_Forecast [l Swordfish_Forecast

14000
12000
10000
8000
Chart

4000

i S o A\

Oct 2018

Figure 4.3.10 Forecasting in Analysis Module
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4» C_DADashboard.php

function LoadCreateReport()
$this->VerifyAndRedirect();

$data[ ‘msg’] 252
$data[ 'msgtype”’]

$data[ 'msgobject’] s
$data[ ‘op_object’] KR

$data[ 'pageTitle’] *Admin Dashboard’;
$this->load->model ("M DADashboard");

$reportid ->input->post( reportid’);
$data[ ‘reportid'] - $reportid;
$this->session->reportid $reportid;

$data[ ‘p'] = 3

$reportid)

$data[ ‘title'] s
$data[ "description’]
$data[ ‘numitems'] = @;
$data[ ‘finished'] - 6;

$data[ "itemlist'] = array();
$data['itemdata’] - array();

$ret - $this->M_DADashboard->InsertReport($reportid,”’,"’,0,0);

$data[ ‘msg’] - $ret['msg’];
$data[ ‘msgtype’] = $ret[ 'msgtype’];
$data[ ‘msgobject’] = $ret[ 'msgobject’'];

$reportid - $ret[ 'reportid’'];
$data[ ‘reportid’'] - $reportid;
$t >session->reportid $reportid;

}
$data[ ‘numitems '] = $this->M DADashboard->getNumItems($reportid);

$urlImageData - array();

‘Save’ $this->input->post(’ Submit’)
'PrintPrevien’ $this->input->post( ' Submit’)
'Add’ §this->input->post(’'Submit’)
ULL is->input->post( 'MoveUp ") NULL i post( "MoveDown")
>input->post(‘'Delete’) ! >input->post(’Refresh’) )

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

(logbook _no, date of issue, departure_date,
departure_port, arrival_date, arrival_port, date_of _set,

fishing trip start_fishing_time, start_longitude, end_longitude,
start_latitude, end_latitude, observation,
local_boat_reg_no, skipper_NIC, username)
(local_boat_reg_no, boat_name, IMO_no, IOTC_no,

Boat 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, loghook 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)
(gear_id, main_line_material, branch_line_material,
long_line_gear average_float_line_length, average branch_line_length,

distance between_brancg_line, tatal_hooks)




) (gear_id, net_material, mesh_size, ply_of net,
Gill_net height_of net, length_of net, no_of net_pieces)

) (gear_id, length_og_ring_net, height_of_ring_net,
PUTSE_SeIne 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.

FISHERIES LOGBOOK & ANALYTIC SYSTEM

LOGIN

Figure 4.3.13: Login Interface



FISHERIES LOGBOOK & ANALYTIC SYSTEM

Admin Dashboard

Figure 4.3.14: Admin Dashboard Interface

FISHERIES LOGBOOK & ANALYTIC SYSTEM

Manage Boats

Boat ID Boat Name Delete Boat Update Boat
IMULAQOO1KLT Ran Putha

IMULAQOO2KLT Manaara Delete Update
IMULAOOO2TLE Soma

IMULAODO4TCO SANATH 05

IMULAOOO4TLE Shanthi D

IMULAQOOSTCO danushka Puta

IMULAOO15GLE Kava Delete

IMULA1221GLE Rangana

IMULA1222KLT Rose 123 Delete jpdat

Figure 4.3.15: Manage Boats Interface



FISHERIES LOGBOOK & ANALYTIC SYSTEM

Add New Skipper

NIC
Name

Skipper License No.

Figure 4.3.16: Add New Skipper Interface

FISHERIES LOGBOOK & ANAILYTIC SYSTEM

Add New Fishing Trip

Trip Details
Date of Issue Departure Date Departure Port
Jd/mm/yyyy
Arrival Date Arrival Port Local Boat Reg. No.
m/yyyy ombx
Skipper NIC Logsheet Created By Date Created Observation

dd/mm/yyyy

Trip Day Details

Date of Set Start Fishing Time Start Longitude Start Latitude End Longitude End Latitude

dd/mm/yyyy

Figure 4.3.17: Manage Logbook Interface



FISHERIES LOGBOOK & ANAILYTIC SYSTEM

Manage Reports > View Report

Report ID : 76

Description

4 Move Up ¥ Move Down  MDelete P Refresh & Save

Fish Species 00 Bla

Fish Species 01  Striped marlin
Fish Species 02 | Frigate tuna

Kawakawa

StatDate = 01/01/2018
End Date 31/07/2018
Chart Type  Doughnut
Cha

Figure 4.3.18 Generate Analytic Reports



FISHERIES LOGBOOK & ANALYTIC SYSTEM

Boat: IMULAOOO1KLT : Ran Putha | Catch Data Report: 2018

Boat MULAQQO1KL

Year 1

Jan |Feb |Mar | Apr |May |Jun |Jul AugiSep Oct | Nov | Dec | Annual

Bigeye tuna o |o (o |o |o |o |[3578{0 |0 |0 >0

Black marlin 4100 |0 0 0 0 3588 |0 0 0 0 |0 0 7688
Blue marlin 6455(0 |0 |0 |0 (2222{0 [0 [0 |o |0 |0 |8677
Blue shark 3200010 (0 |0 [0 (0o fo |o (o (o |0 |0 [3200
Bullet tuna 4110 (o |o |o ,:739-1 0 >D 0 -'ﬂ 0 .&im;
Frigate tuna 5468 | 0 0 0 0 4561 (5410 |0 0 0 |0 0 15439

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.



Admin Dashboard

Manage Boats

" Add New Boat -

Delete  Update

O O NN b WN|—
XXX

W oo N BB WN—

Add New Boat

Succ/e/sfully added lhe Boat \

Alert Message \/

" Boat will be D¢leted !

. Ok

Alert Message / /
\l/

SJccessfully deleted the/Boat

Alert Message

~ Submit ~ Cancel

W NN WN—

Successfully updated the Boat

(N

—— ?
i H
|
|
|
|
|

View Boat Details

Update Boat

1
2
3
4
)
6
7
8
9

1
7
3
4
5
6
7
8
9

Figure 4.3.20: Connectivity among interfaces related to Manage Boats (Admin Dashboard)
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FI Dashboard Fishing Trip

Add New Fishing Trip Alert Message

Successfully added the Boat

~ submit Jf

Figure 4.3.21: Connectivity among interfaces related to Logbook (FI Dashboard)
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Data Analyst Dashboard Manage Visualize Data

Delete

X
X
X
X

New Visualization

Alert Message
Alert Message\//
SJccessfully deleted th€ Boat

 Visualize J

Visualized Data PDF File

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 MV C 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.

Page Title

Header View

o Login
Login View Controller

Figure 5.1.1: Login Controller (Main Controller) Components
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Page Title

Header View

Side bar View Ordinary
~—— Page

Controller

—— Content View

Footer View

Figure 5.1.2: Ordinary Page Controller Components

e Page Title: Will be displayed always
e Header View and Footer View: Will be displayed always
e Side bar View: Depend on the User Type

e Content View: Depend on the Operation

5.2.Technology Used

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

e Check all the links
o Testall internal links.
o Test links used to send notifications to admin or manager.
o Testto check if there are any orphan pages.
o Check for broken links in all above-mentioned links.

e Test forms on all pages
o Check all the validations on each field.
o Check for default values of the fields.

e 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:

e 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.

e 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:
e Check whether all the interactions between web application, and database servers are
executed and errors are handled properly.
e 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:
e 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.



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

which is attached in Appendix 3.



6.3.User Evaluation Results

= S
# | Evaluation Criteria 3 T
1 5 | S

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 | 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.| 1 like using the interface of this system
15.| Overall, | am satisfied with this system
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Evaluation Criteria

Low

'l High
NA

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.

| feel comfortable using this system

21.

It was easy to learn to use this system

22.

I believe | 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 | 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




Evaluation Criteria

Low

'l High
NA

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.

| feel comfortable using this system

36.

It was easy to learn to use this system

37.

I believe | 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 | 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




Low

# | Evaluation Criteria

'l High
NA

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

system

47.| It was simple to use this system

48. | | can effectively complete my work using this system

49.| 1 am able to complete my work quickly using this system

50. | | feel comfortable using this system

51.| It was easy to learn to use this system

52.| I believe | 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.



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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APPENDICES

APPENDIX 1 : Activity Diagrams for Existing System

Enter Skipper Details

Enter Departure Details

Enter Arrival Details

Check daily catch data

Enter correct data Correct

Check Total

Enter Correct Total Correct

Sign by Skipper

Sign by Fisheries Inspector

Enter Observation

Figure 0.1: Check Catch Data
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Select the Data Entering Form

Enter Daily Catch Data

Handover the Form o Fl

o
oo b oo
C=
CETD

@

Figure 0.2: Enter Daily Catch Data into Manual Logbook

Enter Daily Catch Data into
Excell Sheet

Enter Comment

Forward to Administrative Staff

Figure 0.3: Enter Catch Data into Excel Sheet
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Recieve Catch Data Sheets

Prepare Reports

Forward to Managerial Staff

*"'.

Figure 0.4: Prepare Reports

Recieve

Figure 0.5: View Reports
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APPENDIX 2 : Detailed System Architecture
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Figure 0.1: Detailed System Architecture
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APPENDIX 3 : Use Evaluation Sheet

Evaluation Criteria

Low

'l High
NA

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.

| feel comfortable using this system

66.

It was easy to learn to use this system

67.

I believe | 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 | 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, | am satisfied with this system

Table 0.1: User Evaluation Sheet
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APPENDIX 4 : Test Cases

Test Case ID TCO1

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 TCO02

Test Title

Login page - Unsuccessful login to the system

Test Description

login credentials.

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

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




Test Case ID TCO03

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’ New boat should be added to Pass
2.  Enter required fields the system and display alert
3. Click ‘Submit’ message ‘Successfully added
the Boat’.
Test Case ID TCO04
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 Pass
message ‘Boat will be
deleted!’
2. Click ‘0K’ The boat should be deleted Pass

from the system and display
the alert message
‘Successfully deleted the
Boat’




Test Case ID

TCO5

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’ Boat details should be Pass
2. Change the boat details updated and display the alert

3. Click ‘Update’

message ‘Successfully

updated the Boat’

Test Case ID

TCO6

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 Pass
be displayed.




Test Case ID

TCO7

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’ The system should Pass

2.  Selects the relevant fields to generate | generate the report

report

3. Click ‘Generate’

using the given fields.

Test Case ID

TCO8

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 Pass
be generated.




Test Case ID

TCO09

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” | New fishing trip should be Pass
2. Enter required fields added to the system and

3. Click ‘Submit’

display alert message
‘Successfully added the
Fishing Trip’.

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 Pass

should be displayed.




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 Visualize Data page Pass
Dashboard should be displayed.
2. Click ‘Visualize Data’ on Visualize Visualized data using Pass
Data page given fields should be
Enter fields to be visualized displayed.
4.  Click ‘Visualize’
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 Pass
‘File will be deleted!’
2.  Click ‘Ok’ The visualized data should be Pass

deleted from the system and
display the alert message
‘Successfully deleted the file’




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 Analyze Data page Pass
Dashboard should be displayed.
2.  Click ‘Analyze Data’ on Analyze Data | Analyzed data using Pass
page given fields should be
Enter fields to be analyzed displayed.
4.  Click ‘Analyze’
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 Pass
‘File will be deleted!’
2.  Click ‘Ok’ The analyzed data should be Pass

deleted from the system and
display the alert message
‘Successfully deleted the file’




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




