Web Based Document and Services
Management System for Geological
Survey and Mines Bureau

M.G.M.Maduranga
2021



Web Based Document and Services
Management System for Geological
Survey and Mines Bureau

A dissertation submitted for the Degree of Master of
Information Technology

M.G.M.Maduranga
University of Colombo School of Computing

2021

ucse



Declaration

The thesis is my original work and has not been submitted previously for a degree
at this or any other university/institute.

To the best of my knowledge it does not contain any material published or written
by another person, except as acknowledged in the text.

Student Name: M.G.M.Maduranga
Registration Number: 2018/MIT/051
Index Number: 18550514

3

Signature: Date: 2021-11-28

This is to certify that this thesis is based on the wok of Geological Survey and
Mines Bureau Mr. M.G.M.Maduranga under my supervision. The thesis has been
prepared according to the format stipulated and is of acceptable standard.

Certified by:
Supervisor Name: Prof. G.D.S.P.Wimalaratne

~

Signature: Date:  29th Nov 2021




Abstract

The main purposes of developing this web-based application are avoidance of lap of paper
works, speed up the file movement in the departments to know the up-to-date status of the
files. In addition to that centralized file movement and services management system has been

designed for minimizing unnecessary employee movements.

Adoption of such a system will enable the staff to carry out data processing faster and with
greater efficiency to the benefit of the client. While fulfilling the requirements of my master’s
degree individual project, this endeavor in developing a new web-based system will fulfill a
greater requirement of the Geological Survey and Mines Bureau (GSMB) by greatly enhancing

the level of user-focused data processing.

The first chapter of this document, which includes all the details of the software being
developed, describes GSMB and the factors that led to developing this software and its

importance.

The second chapter describes the order in which information is collected for software
development and the information, so collected is analytically prepared and directed to the user's
recommendation. It also describes the functional and non-functional requirements of the

software as well as other similar software.

The next step in the thesis is the design of the software. Here the functionality of some of the

main functions of the software is shown using the UML diagram.

The implementation chapter focuses on the RDMS and programming languages used to improve
the front-end and back-end of the system. It is to be mention of fact that how to use the MVC

methodology with PHP, JavaScript, and Java.

The most important part is described here. This includes testing the software and releasing it to
users, as well as demonstrating the techniques used. During the testing process, a test plan is
prepared and the relevant test cases are discussed. Also, the use of the test automation tool

Selenium has been demonstrated.

The last chapter of the thesis outlines the prospects of the author and the additional knowledge
that I have gained through software development. Apart from the above, the benefits of the

software are also explained. Some additional parts have been added as an appendix document.
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Chapter 1: Introduction



1.1 Introduction

The Geological Survey and Mines Bureau is the proud successor to a series of geo-scientific
departments which span more than a century, starting as the Mineral Survey of Ceylon (MSC) in
1903 headed by Dr.Ananda Coomaraswamy. On 18th March 1993, the Bureau was established
through the Mines and Minerals Act#33 of 1992 to combine the functions of the Geological

Survey with the new responsibilities of a modern Mines Department (gsmb@gov.lk/History).

GSMS does not maintain a complete computer system for processing documents, and the
service does not update records to access required movements. Therefore, the management of
the organization looks for a suitable document management system to manage the whole process
of the daily workload. The office IT team investigated the DMS systems available on the
market. Management was advised on the systems available in the market, these system costs are
very high and they contained many usable and unnecessary functions. Then the desktop would
have to pay for unnecessary features, including apps that are on the market. Next, management

decided to develop an application that would only include office staff requesting functions.

Currently, there is a large movement in the Geological Survey and Mines Bureau (GSMB) to
streamline processes and improve current methods of handling processes. As with any business,
this effort 1s difficult without an "information at your fingertips" type of application. A well-
designed database for GSMB is a large improvement over the current methods of managing
documents, services, and allows quick responses to upper management requests for information
used to make business decisions. Several problems with the current mining file management
system have been identified. The current system does not benefit from a centralized document
record repository or communications platform on which documents are kept and from which

statistics and reports can’t be generated.

The new software should increase staff communication by providing a common interface for
retrieving and storing information while reducing data redundancy. Furthermore, it will increase
employee efficiency by allowing them to focus on their primary job functions rather than data

entry.

The Bureau, with its vast computer network and vast knowledge, hopes to disrupt the minimum
technological capabilities used by the Bureau and pave the way for a new era of information

technology.



The maximum use of new technology should reduce the workload of employees, increase the
efficiency of other services they provide, and provide quality service to the public. It can also be

a great comfort to top management.

In particular, the software targets some of the more common areas of office documentation and

aims to add additional areas depending on its success.

1.2 Aim and Objectives

This proposed system attempts to address several issues that have been faced every day in the
working environment in the bureau. The system will include essential modules for avoided all
paper works and human movements. Following functionalities and features including in the

proposed application.

GSMB has to manage many files and documents for the licensing process. Each request includes
multiple file transfers to obtain multiple permits required to issue a mining permit. A particular
file may come many times for a particular officer or several other officers. The system will

address all movements on the online process.

Currently, all these movements are performed under a manual process. The system proposes all
in reference with the proposed system handling will be under computer base system. In this new
process, SMS send to the reserving person after completed the reservation process at the vehicle

reservation process. It is been sent 2 SMS to the receiver and driver.

If an employee takes a leave, that he or she will have to fill the application and it should be
carried to several officers for approval. At that time the relevant officer hasn’t been on the seat
the applicant should come again and again. This system will address these all steps doing by

easy.

This system has been included a high interactive dashboard. The dashboard has facilities that
show the current position of file movement. It shows he/she requested service details. Further
shows login employee’s leave details (taken leaves and balance leaves) and top management
that show the summary of all activities.

The System will be given more facilities to generate the various type of reports for the decision-

making process and day-to-day work supervising the process. Like

o Daily/monthly handling files details report (Mineral wise/Category wise/District
wise/Regional office wise etc.)

o Issued Item reports/ return items reports/ non-return item reports.
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o Taken leave report/ balance leave reports/ no pay reports.

o Data analyzing reports. (license issued details/ pending details)

1.3 Scope

The software is expected to be delivered in several stages. It is expected to offer a vehicle
reservation module as its first offering. It then hopes to launch the meeting room reservation
module, the machine reservation module, and the file transfer module. The leave management

module will be launched as the final module here.

There are six major tasks that need to be done to make this project a success. One of the main
tasks is to first complete the analysis and then design the software. The UI is then designed and
coded and the system is tested at various times. All of this happens and the system report is

prepared. Finally, the software with minimal errors is designed to be used by the Bureau.

Basically do not prepare a budget to set up the system, because this system is set up to meet my
exam requirement. Other factors include the fact that the Bureau already has enough computers
for every employee to use and the Bureau also has purchased fast internet facilities, so there is

no significant initial expense.

1.4 Structure of the Thesis

Chapter 2 of the dissertation contains the background of the study. This chapter mainly
discusses the current system and its functionalities. Also discusses the similar systems feature
compared with the proposed system. Finally, included in the chapter what’s the technologies

used in the analyzing, designing, and development processes.

Chapter 3 of the dissertation will be included how the system designing, then this chapter has
included database design method and diagram, and discusses system functionalities design
method and diagrams( sequential diagram, activity diagram, and class diagram) also included

use case narratives.

Chapter 4 is the implementation; this implementation chapter deeply describes the tool and
technique used for the software development process (frameworks, DBMS). This chapter will
include the code practices method, which also consists of hardware and network installation

techniques methodologies.



Chapter 5 is the Evaluation; this chapter mainly discusses testing and maintenance techniques
and methods. Especially describe all test method handling in the software development process
(unit test, acceptance test, integration test, etc.) With test results. The chapter also describes

how the system smoothly maintains without bugs and errors.

In the final chapter of the dissertation conclusion, this chapter discusses how future
improvement will be given here and what lessons were learned during the period. Also include

closing details of the project.



Chapter 2: Background



2.1 Introduction

This chapter discusses basic software development research and analysis, and how these analyze
address existing office problems. The functional and non-functional requirements of the system

and other similar software are discussed.

2.2 Requirement Analysis

The management of requirements is an important aspect of the project. After the project
requirements have been met, they must be examined for any ambiguities that need to be
resolved. Next, determine the project's flow. This is followed by a process of system

documentation maintenance, analysis, assignment, prioritizing, and agreement on changes.

2.2.1 Information Gathering

We know that it is very important to have all the requirements for the success of this software.
For that reason, had to go from different angles and gather information. Efforts were made to

collect data relevant to the design of this system, using the knowledge gained at the university.
Following techniques are used in the information gathering phase.

Interviews

Quick answers and prompt clarification of doubts are possible with interviews. In addition,
throughout the interview, indirect observations may be made. As a result, the most relevant data
was gathered, the requirements were defined, roles and duties were defined, and an
understanding of the process and what the proposed system should deliver was gained.

For the collecting information have been interviewed various type of employers of the
Geological Survey and Mines Bureau and license holders.

Observations

Also observe the real environment working situation and collection using document to process
license issues. Visited several regional offices and sites for watching real world activities of the

process.



Collection existing documents
The document handling process included various activities and changing their requirements very

short time. Then sometime had been made prototypes for gathering clear requirements.

Research and visit regional offices

Without sticking inside the office, visit the regional office and working sites crew to see the
actual environment that they had to work in and to analyze the operational feasibility in the real
world. From there, I collected the information that they required to complete their job perfectly.
This field visit helps me to identify the behaviors of the customers and what they expect to do

work easy.

Prototype
The prototyping was used to identify uncertainties in the proposed system requirements and to
ensure that the requirements were correctly defined. The prototype was exhibited to relevant

officials, who assisted in verifying that their criteria were correct.

2.2.2 Document Management Process

In the data analysis, diagrams were used to illustrate the flow process of information relevant to
selected units. These diagrams will let users know at the outset whether they are meeting their

desired needs.

This process is a high required process of GSMB staff. Therefore each license issuing process
should handle plenty of documents and movements for completing the whole process. The
following Figure 2.1 had me show top level use case diagram of the document management

process.



Receving Document
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Figure 2.1 Top level use case diagram of document management process

Receiving Document

After receiving a set of documents to the front counter, it should be sent to the registrar for
checking correctness and missing attachments. When there are no mistakes or have small

mistakes, the registrar gives advice for processing documents to the next step.

Inspection

A registrar decides the application is accepted level, he/she informs the front officer to issue
payment voucher and application forward to engineers for inspection. After receiving
application engineers visit relevant locations and find technical factors based on client requests.

He/she decides the next step of application based on parameters was founded in the inspection.



License preparing

The application was approved by the engineer, and the application sent to the license preparing
stage. This stage rechecking application by registrars, application has completed with all
relevant attachment and requested information. After he/she satisfies the application condition

and recommends preparing a license.

2.2.3 Service and Item Requesting Process

This is a high demand process module in GSMB. Therefore a lot of issues have the current

manual document handling process.

Sarvice/item Request
|

request officer = Supervisor

<<include>>

Dept.Head

Movement Officer

Duty Officer
<<include=>
|
@ ' @
Request |ssuing
Issuing Officer Head Dept/Duputy

Figure 2.2 Top level Use-Case of service/ltems request process

Service/ltem request
This is an initial stage of the module, when the employ want to requesting some service(reserve

vehicle for any official journey, reserve meeting room, etc....) or requesting any equipment
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(Blast mate matching, Projector, etc...) fill the application and it send to his/her immediate

supervisor and after he/she signed send to head of department for final recommendation.

Preparation
After receiving a relevant request to the appropriate department/unit they check availability of

requirement and inform requested officer current situation of reservation.

Issuing request
If can be issued relevant request, preparing document and issuing request and sent massage

relevant party (when vehicle reservation process send message driver of the vehicle)

2.2.4 Leave Management Process

Another requirement identified in the leave management process is to analyze the data collected

about that process and draw the following outline.

I =
request officer | Supervisor

s<include>>

o | Dept.Head
. <2include>>
a3
Head of HR 1
Duty Officer

Figure 2.3: Top level Use-Case diagram of the Leave management process

Leave request
This is an initial stage of the module, when the employee wants to take leave to fill the

application and it is sent to his/her immediate supervisor and after he/she signed send to the

head of department for final recommendation.
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Preparation

The leave application received by the HR division is forwarded to the clerk in charge of the

subject with the approval of the Director. The subject clerk mentions the application in the

relevant book and puts it in the applicant's file.

2.3 Functional Requirements

The analysis prepared at the request of the management and the users concluded that the

proposed system development process should build on the following functions, based on the

conclusions reached with them.

2.3.1 Document Management Process

Pending application displays relevant officer login.
Pending application display head of department.
Display taking long time for process or delay application

Can be generate report period wise and region wise

2.3.2 Service/ltems Requesting Process

Display availability of items.

Pending approvals display appropriate officer

Auto SMS Send facilities.

Massage Pop up takes a long time for the process or delay application.

Must generate reports received applications and issued Items/Services.

2.3.3 Leave Management Process

Must be display taken leaves
Monthly and annual reporting
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2.4 Non Functional Requirements

2.4.1 Software Nonfunctional Requirements

In the non-functional requirement analysis, ISO9126 - Software Quality Characteristics suggest

that...

Characteristics

Sub
characteristics

Definitions

Suitability

The Bureau has employees at different levels and has
computers at different generations. This is why suitability is
so essential.

Accurateness

It is the only agency responsible for the earth resources of Sri
Lanka and has the most important national and international
database. Therefore, the accuracy of the software is
extremely important.

Functionality

Interoperability

The proposed software does not typically function in
isolation. This software is capable of interacting with
existing software in other departments of the Bureau.

Compliance

The software will be installed in a government institution and
will be developed to government standards and regulations.

Security

The security process will be highly optimized as the system
will contain the most valuable data.

Maturity

This sub-characteristic pertains to the software's failure rate.

Software's resistance to (and recovery from) component or

Reliability Fault tolerance . .
environmental failure.
Recoverability Capab}llty o.f restoring a broken system tp full functionality,
including with data and network connections.
Determines the ease with which a system's functions may be
Understandability | comprehended; this metric is used in Human Computer
Interaction approaches to link to user mental models.
B Learnability Effort required for different types of users, e.g. rookie,
Usability expert, casual, etc.
Operability The spftware s ability to be simply controlled by a particular
user 1n a certain context.
. . Determines the reaction time for a particular throughput, i.e.
- Time behavior .
Efficiency transaction rate.
Resource Indicates the resources that have been consumed, such as
behavior RAM, CPU, disk, and network.
- This property identifies the capability of the program to
Analyzability determine the underlying cause of a problem.
Maintainability | Changeability Indicates the amount of work required to alter a system.
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Indicates a system's sensitivity to change, or the negative

Stabilit . . .
abiity impact that system modifications may have.
- Indicates the amount of work required to validate (test) a
Testability . s
system modification.
. haracterizes th tem' ity t t to legislati
Adaptability Characterizes the system's capacity to qdap o legislative and
regulatory changes, as well as managerial choices.
- e Indicates th. t of work to install th
Portability Install ability Sr;?tl\iaa rees e amount of work necessary to install the
When a minister or a government changes, the organization's
Conformance . ) )
choices must adjust to the new circumstances.
Characterizes the plug and play capability of software
Replace ability components, i.e. how easily a specific software component

may be exchanged inside a specified context.

2.4.2 Client Side Hardware Requirement

Highly recommended personal computer or laptop should be consisted following feature or

high. Also essential powerful internet connection.

Processor — 13

e Hard Disk — 500 GB
e Memory —4 GB (RAM)
Software should be installed mention below.

Windows 7 or higher

Code Editor
My SQL
PHP
Java/JRE

Apache Tomcat server.

2.5 Review of Similar Systems

There are many document management systems on the market. Applications available on the

Internet need to be purchased. There are several trial versions available on the Internet, but these

versions have only limited functionality. Otherwise, a single function application is not suitable

for GSMB, so GSMB requires a combination of multiple applications. The best way is to

develop a new application by examining similar software currently available.
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2.5.1 OpenKM

OpenKM is one of the most advanced document management systems on the market. This
software can do a lot of document-related work as well as Collaborate and project management
work. In addition, it is a complete software with a large number of activities including document

tracking work.

Although the software has many features, it does not include some important functions in the
community edition. The Bureau also has requirements that are not even present in the
professional version of this software. Among them are vehicle reservation management software
and the process of handling capital items. At the same time the Bureau did not like the software

as it would cost a lot of money to buy and maintain the software.

2.5.2 Feng office

Feng Office is a one of open source one most advanced document management systems like the
OpenKM. This software also can do a lot of document-related work as well as Collaborate work.
This software also has a community version and the functionality of that version is limited. It
does not meet most of the requirements of the Bureau. The Bureau did not pay any attention to

this as the prices of the registered versions are very high.

2.5.3 LogicalDoc

The Most User-Friendly Cloud based Document Management System in the World. An
affordable and secure DMS for small and medium enterprises, it is equipped with special

features to secure information. Ease of use is a feature here.

Logical Doc consist in four type of software solution, those are Community, Business,
Enterprise and Cloud. The community version has allowed access a few basic features. As with

the previous two software, the management of the Bureau did not like this software.
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2.5.4 Comparison Table

The table below shows the differences between the 3 software mentioned above and the

software ready to be created. This table lists only the essential core functions.

Feature Openkm Feng office LogicalDoc Propose System
Development Should be paid Should be paid Should be paid Totally free
Cost
Desktop  Web Yes Yes Yes Yes
Interface
Mobile Web Yes Yes Yes Yes
Interface
Documents Yes Yes Yes Yes
Sharing
Events Yes Yes Yes Yes
Subscriptions
Digital Yes Yes Yes Yes
signature
Security Mid Mid Mid High
Workflow Yes Yes Yes Yes
Dashboard Yes Yes Yes Yes
Reporting Yes Yes Yes Yes

2.6 Related Design Strategies

Without a strategic plan, the goal of the project cannot be achieved. Thus, it is possible to
summarize some of the strategies that have been applied for the success of this project. Strategic
planning is carried out at the organizational level, guiding corporate strategy and allocating
resources for its implementation. Thus, the implementation plan traces its facets and shows how
best to implement the strategic plan from the outset and effectively manage it during its

implementation.

2.6 Summary

This chapter covers the steps and system requirements for gathering software configuration
information. At the same time non-functional requirements are presented in comparison. It also

includes information about other software on the market similar to this one.
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Chapter 3: Design
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3.1 Introduction

Analyze the architectural process required to develop software that best suits the needs of the
bureau. Thus, the result documents design considerations that attempt to link the final system to
activation. Initially, the plan represents a high-level abstract view of the system. Later, this can

be expanded into detailed active and non-functional requirements.

3.3 Selection of Process Model

A simplified depiction of a software process is referred to as a software process model. Each
model depicts a process from a unique vantage point. These generic models are the abstractions
of the process that can be used to explain different approaches to the software development. The
Modeling Language consists of several modeling techniques, which are further supported by a

set of diagrams.

3.4 Selection of the Appropriate Process Model

Several factors had to be considered in designing the appropriate process model for the
development of this proposed software. Produces functional software rapidly and early in the

software life cycle.

Since cost and time constraints play an important role in software development, it is also
essential to consider time and cost when selecting a process model. Therefore, the Incremental
process model and RAD were at the forefront of software development with this component in

mind.

The most essential feature of any process model is to understand the requirements of the project.
The same is true in the manufacturing process, so it was considered to select a suitable model. It

was found that the prototype and incremental process model were more appropriate.

The other major requirement was user involvement. In this regard, there are three types of
prototype, formal and incremental process models. Considering this component, there are three

types of prototype, formal and incremental process models.

After considering all these, the Incremental process model was finally selected as the most

suitable model.
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3.6 System Users
A particularly important task in setting up this system was to identify user levels and create
system permissions accordingly. The figure below shows the identified major user levels, and

there are a few minor subdivisions that will be considered when implementing the system

functionality.
i
DG/CEO
@ €]
Senior Management ' '
DIR
: CME SG ME RMT
Manager
@ 0 @ @

M M
@® ® D ® O @ @

@ ® @
General
Users

MA MA MA MA MA MA MA MA MA MA
@ @
Support
Staff
KKS Driver KKS Driver Driver Driver Driver KKS Driver

Figure 3.4: Staff hierarchy, privileges level division

Granting of permission to the Bureau takes place at two levels and the first approval is given by

a Managing Officer and that approval has to be approved by a higher management level officer.
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3.6 Use Case Diagrams

3.6.1 Application Receiving Use Case

The following is an expanded use case diagram of the application receiving use case in the

diagram shown in figure 5.

Catagory

Location Details =

Clearances

<2include>>_

_=<in clude>>"

Search Client — — <<extend>r— — — Add Client

e Front Dest Officer

Figure 3.5: use case diagram of application receiving process

The following use case narratives are describes process of each use cases of above diagram.

Use case name

Search client

Main flow Enter client nic /company brc no. and find
client is already registered
Actor Front desk officer

Pre-condition

Select client type correctly

Extensions

Post-condition

If client already in system check correctness

of inserted data.

20



Use case name

Add client

Main flow e Insert client nic/brc no
e Insert name and other requerd details
e Submit form

Actor Front desk officer

Pre-condition

No client in the system

Extensions

Post-condition

After submitted pop up submit completed

Use case name

Location details

Main flow e Insert mining province, district, ds
division, gn division, village name
and land name of the relevant
location.

°
Actor Front desk officer

Pre-condition

Find ds and gn already in the system

Extensions

Post-condition

Should not leave without submit

Use case name

clearances

Main flow Select institutes which was needs
recommendation
Actor Front desk officer

Pre-condition

Should be identified what’s institutes

recommendation will be need to process

Extensions

Defend on mineral type and license category

and location condition for this use case.

Post-condition

Should be included facilities to insert data
after receiving clearance latters from the

relevant institutes
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Use case name Fees

Main flow e Insert required mineral in the
application

e Select required category of the

application
Actor Front desk officer
Pre-condition Select correct mineral and category are
required by the client
Extensions
Post-condition Calculated voucher printed.

3.6.2 License Preparing Use Case

The following is an expanded use case diagram of the license preparing use case in the

diagram shown in figure 6.

Figure 3.6: Use case diagram of license preparing process
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The following use case narratives are describes process of each use cases of above diagram.

Use case name Find application data

Main flow Check availability of request application in the
system
Check correctness of the given data by the
applicant

Actor License preparing officer

Pre-condition

Application should be early inserted

Extensions

Post-condition

If already existing move next step.

Use case name

Find clearances

Main flow Find all relevant clearance latters are received
Find the received latters validity
Find the clearance latters conditions

Actor License preparing officer

Pre-condition

Should be added later send details.

Extensions

Post-condition

Start license preparing

Use case name

ME recommendation

Main flow Find first application approved or rejected from
the ME
Should be inserted all conditions are given by the
ME

Actor License preparing officer

Pre-condition

Site had been inspected

Extensions

Post-condition

Do license preparing process
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Use case name

Deed data

Main flow Insert all relevant details are required in license
paper.
Actor License preparing officer

Pre-condition

Find the recommendation certification of the

registrar

Extensions

Post-condition

Do preparation

Use case name

Plan data

Main flow Insert all relevant details are required in license
paper.
Actor License preparing officer

Pre-condition

Check real lot no is mention in the plan

Extensions

Post-condition

Continue license preparing process

3.6.3 Service Requesting Use Case

The following is an expanded use case diagram of the service request use case in the

diagram shown in figure 7.

Request officer

Vehicle reservation <<include>>- ¢

Meeting room reservation

I Test blast resevation EEEETTEECE Blastmate

Figure 3.7: Use case diagram of services requesting process
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The following use case narratives are describes process of each use cases of above diagram.

Use case name

Vehicle reservations

Main flow Check the availability of request vehicles type on
relevant date and time
If available fill relevant field and send request to
respond officer

Actor Request officer

Pre-condition

Should be available vehicles

Extensions

Post-condition

Feedback of the process are completed

Use case name

Meeting room reservations

Main flow Check the availability of request meeting room
on relevant date and time
If available fill relevant field and send request to
respond officer

Actor Request officer

Pre-condition

Should be available reasonable meeting room

Extensions

Post-condition

Reservation successful feedback

Use case name

Test blast reservation

Main flow Check the availability of request engineers and
blastmate matching on relevant date and time
If available fill relevant field and send request to
respond officer

Actor Request officer

Pre-condition

Should be available blastmate and more than two

mining engineer.

Extensions

Post-condition

Send massages relevant mining engineers.
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3.7 Class Diagrams

The class diagram related to the software being developed is shown below. This image shows

only the classes identified from the information received during the data collection process.

These may increase as the software progresses.

UserClass

user_id client_id
user_name firsr_name
designation initials 1
department 1. full_name
1 unit _—— addressi
[ privilage_level M address2
mobile_no city
email country
remark tel_no
add_user mobile_no
modify_user fax_no
delete_use email
privillage_mgt add_client
moddelete
VehecleClass
room_no
vehicle_no floor
vehicle_type no_of_seet
: ey —T- projector
™ no_of_seat s St
fuel white_boad
allocate_type add
add_vehicle delete
delete_vehicle modify
modify
1 £
’ LeaveSheetClass
Eazcom—
driver_id 5
user_id = ‘I"::vrgn;pe
L:i:i:‘wpe 2 o leave_start
leave_end
alcoholy =
smorker no_of_day
A duty_cover
vegiterian
allegies -memberName
illness
-memberName
="
resevation_id
user_id
- item
1’ required_date
12 required_time
retum_date
retum_time
reeson
destination
-memberName

register_no
file_no
client_id
file_type
district

add_file
modify_file
Delete_file

BlastMateClass

bmno
senl
senl
1 date

add
remove
modify

1

TestBlastClass

blast_id
file_no
date

time
location
participanl
participan2
participan3
participand

-memberName

Figure 3.8: Class diagram of the full system
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3.8 Extended Entity Relationship Diagram

EERD is a diagram that displays the relationship of entity sets stored in a database. In other
words, EER diagrams help to explain the logical structure of databases. These diagrams are
created based on three basic concepts: entities, attributes and relationships. The EER diagram

related to the software being developed is shown below.

initials @ o
@ . ~last_nam
: 2 {

. full_nam password

initials

~last_nam

applicati

Q meeting test blast
/ end_date roa
dri / .
experienc @ .

end_time 25

blastmate
pro_nam
WIS

Figure 3.9: Extended Entity Relationship diagram of the full system3.9 Sequence diagrams
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3.9 Sequence Diagrams of Document Management Process

UML Sequence Diagrams are interaction diagrams that illustrate the flow of processes. They
document the interaction between items throughout a collaborative effort. Sequence Diagrams
are time-based and visually depict the sequence of an interaction by utilizing the vertical axis of

the diagram to represent time and the messages delivered and received. Below is a sequential

diagram of the Document Management function, which is a key component of this software.

AL T T LTI

applican

front desk
officer

registrar

engineer

refond
offilcer

license
preparin

e

cme/dir/

d

issuing
officer
T

I

|
|
|
|
|
|
|
|
|
|
|
|
|
|

rej MAH

- ————— ————— —— — — —

checking

issuing license

i i i i i i i

Figure 3.10: Sequential Diagram of the document handling process
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3.10 Activity Diagram
Below is the Activity Diagram of the vehicle management module of the system, as a Activity

diagram can provide a better understanding of decisions making points and routes.

Request
Vehicle

v

l—épprcmed ‘

First Approval

‘ Approved-—
Final Approval
Vehicle Issue
v

Reject Available

Reject

‘ Driver Avalability
b 4

¢

Vehicle Alailability

Vehicle Issued

No Crive

W

Figure 3.11 Activity diagram of vehicle management system
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3.11 Component Diagram

The UML component diagram depicts the arrangement and wiring of a system's physical
components. Component diagrams are frequently used to assist in modeling implementation
details and to ensure that planned development covers all aspects of the system's necessary
functions. The following is one such component diagram created for this system. This diagram

is created in MV C format.

- - ¥ «=componant=x a]
<<ggmponsnt=» a Reservations
Intertace

<<gcomponent-> [ s e «=component=r 3
O - o :Searcheng s \O i} @ ! O L1 -avaiaointy 3 ( )—CJ—( /)
Reearvation Search Search Avaliabliity Sasrch Avallability Search Avaliablitty 2earch Avallabliity [Manage Avalabliity
<<component=»
Controlling a
f(') e @ A «=component==
( ) L S ot \ :Racaiving ( ) {
DriveriHoider ¥  Racelved anage Recelvation| Manage Recsivation anage tion j.\ Bockad

O—

L]
Ragiatration Reglster 1] fﬁmﬂﬂmﬁ d @ o1 CO L
n Manage Usara Manage Usera Manage Usere

Login

L]
<<gomponent-» ]
] Leavs Apply ] < )—{}—C
L]
DriveriHoidsr Approved Leave Manage Leava Manage Laava Manags

<<components» a
Attengent

O—
Login Login
O—

Figure 3.12: Component diagram of the system
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3.12 Ul Design

Attempts were made to create several user interfaces for each function for the convenience of
the users. Some of the content UI of the system are shown in this section and the rest of the Ul

are in the appendix.

3.12.1 Component 1 — Vehicle Management Process
Several sample interfaces related to this design are included in this paragraph and the rest are

included in the appendix A and the main points of this paragraph should be included in this
paragraph

. Incremental development process tries to release vehicle management process as a first
increment. This process mainly included login function, staff registration function, vehicle

registration process and vehicle reservation process.

Login process

Geological Survey and Mines Bureau

Password: ******

Login

Figure 3.13: Login interface of the system

GSMB employees can log on to a system where a user account has already been created. If the
member does not have a user account, they can click the Register Now button and create a new

account by filling in the appropriate information in the registration window.
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New User Registration

Following interface is allowed to create new user account. When you press in the

interface above figure 12, pop up the following interface.

{ 0
v

- |

R

|

|

o ] = = o x = o
S H 2 = <] 2 g g
= - -] - © 4 4 -3
= 3 ] 3 2 L 2
El -} % a g 3 z &
= a z K 8 -4 g
- [ @ 3 = @ 2 C s
e
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Vehicle registration process

The following is the interface for entering data in the system vehicles, and it is hoped to create a

similar interface to enter other capital items data.

@6SMB

Geological Survey and

Home  Services Contacts OurNetwork  About

VEHICLE REGISTRATION

Vehicle No(WPLA-1111) *

Vehicle Type *

Car

No of Seats *

Product Year

Vehicle Ownership *
GSMB

Top management dashboard

An attractive dashboard adds great value to the software and offers a number of functional and
nonfunctional benefits. They include accessibility, and usability. The figure below shows the
dashboard created for the top management of this system. This page shows briefly illustrated

daily as well as annual reports.
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CURRENT PROCESS
a
ANNUAL PROGRESS
[ e el

Figure 3.16: Vehicle reservation Interface

Management reports

The software can be generating many reports that are important for management to make
decisions. The following is one such report. Figure 4.17 below gives important information
about the distance traveled by one vehicle during the year and the cost of getting to the vehicle

during the year up to the report.
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3.13 Chapter Summary
This design chapter covers pages 18 to 34 and contains many diagrams that will help you to
create software. Among them is the Use Case diagrams, Extended Entity Relationship Diagram,

Class Diagram, and sequence Diagram. At the same time there are some Ul designs included.
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Chapter 4 -Implementation
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4.1 Introduction

This chapter discusses the key method and technique used to design and implement the process
of the development life cycle and includes a reflection on the justification and limitations of the
methods used and the theoretical status of the identified problems. Also, the chapter has detailed
the process of designing, planning, and implementing this project and the methodology utilized

to undertake this project.

4.2.1 Choice of Methodology

Document & Service Management System Modules structure

<<Component>> <<Component>> [ <<Component>> <<Component>>

Registration Movement Apply Authorized

<<Component>> <<Component>> <<Component>> <<Component>>

Registration Login Reservation Issuing

<<Component>> <<Component>> <<Component>> <<Component>>

Authentication Modification Approvals Travel

Figure 4.1: Module structure of the System

When assembling the first requirement for developing this software, it is understood that this
system has many components that need to be integrated. After all the requirements were lined

up, the 4 most essential models were selected. Figure 4.1 above shows the interrelationships
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between the 4 modules. The UML diagrams showing the requirements flow and results obtained

for these models are included in the Design chapter.

PHP is the main programming language used in developing this software. The main reason for
this is the recognition of PHP as the most sensitive and fastest language for web services in web-

based software development.

A framework was used to quickly complete the software. Selected for this is the 4™ version of
Codeigniter, a cross-platform framework containing MVC. The main purpose of using
Codeigniter 4 was to have a very large pre-defined library and to be integrated with the PHP
language.

4.3 Source Code

There is a large amount of code in the software development, for example a very small amount
was included in this chapter additionally some of special code samples are included in the

appendix B.

4.3.1 Controller Class

The system used codeigniter4 in the development and the lines of codes on its page are below.
Due to the use of MVC architecture code set has three separate’s parts then the following is a list
of code set in controller class.

The following set of code 1s used for the user input validation process.

Srules = [
'epf_no' => 'required | min_length[2] | max_length[4]| numeric',

'ow'=> "required |min_length[6]| max_length[16]',

The following series of codes shows the process of connecting to a data variable.

Sepf_no = Sthis->request->getVar('epf_no');
Spassword = Sthis->request->getVar('pw');

Suserdata = Sthis ->loginModel->verifyEPF(Sepf_no);




The following codes show how to transfer data to a database.

$logininfo=]
'epf no' => $userdata['epf no'],
'agent'=> $this->getUserAgentInfo(),

'ip'=> $this->request->getIPAddress(),

4.3.2 Model Class

The next stage in MVC architecture methodology is the model class. The M symbol calls as the
Model class. In this section, the connection between the controller class and the database and the

database and view is established.

By entering the codes related to the database in a separate class, it is possible to use that data

from any other class, which makes coding easier.

public function veh_issue_pending(){
Sdb = \Config\Database::connect();
Sbuilder = Sthis->db->table('users');
Sbuilder->join('veh_receive_issued','users.epf_no = veh_receive_issued.epf_no');

Sbuilder->where(['veh_receive_issued.status2'=>'Approved']);

4.3.3 View Class

The V symbol for MVC architecture stands for View. Here the view allows the user to interact
with the system. This view helps the user to see the information in the system. View provides
the user's requirement to the controller class, which builds the required logic and delivers it to
the Model class. The Model class will then retrieve the information from the database and

transfer it to View. Below are some of the codes in the view class.
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<?=form_open(); ?>
<div class="right">

<?php if(isset(Svalidation)):?>

<div class="alert alert-danger">

<?= Svalidation->listErrors(); ?>

</div>

<?php endif; ?>

<div class="formbox text-info p-4">

<h3 class="title text-primary">User Login </h3>
<p>Please fill in your credentials to login<p>
<div class="form-group ">
<label>User Id:</label>
<input type="text" name="epf_no" class="form-control" placeholder="0Online">
<span class="help-block"></span> </div>
<div class="form-group ">
<label>Password:</label>
<input type="password" name="pw" class="form-control" placeholder="*******!5

<span class="help-block"></span>

</div>

<div class="form-group">

<input type="submit" class="btn btn-primary" value="Login">

<p>Don't have an account? <a href="<?= base_url(); ?>/Registration">Sign up
now</a>.</p>

</div>
</div>
</div>
<?=form_close(); ?>
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4.3.4 Scripting Method
JavaScript language is often used for scripting in software development. In this case, too

JavaScript was used many times and one of them is given below.

4.4 Database Management
The most valuable part of the software is its backend or database. The developer has paid close
attention to this process. MySQL RDBMS was used because of its ease of data management and

ease of implementation for Web Services.

The SQL language was used to manipulate data into the database. Below is a SQL code segment

used to create a View.

select 'r’."id" AS 'id’,’r’.’epf_no" AS "epf_no’, r’. distination” AS “distination’,’r"."route” AS
‘route’,’r’."reason’ AS ‘reason’,’r.’rgq_date” AS ‘rq_date’,’r’.’rt_date’ AS ‘rt_date’,’r"."part’ AS
“part’,’r.“remark’ AS “remark’, r’.'status1” AS “statusl’,’r . status2’ AS ‘status2’,’r . driver_id" AS
‘driver_id’,’r".'vehicle_id" AS ‘vehicle_id’,’r"."i_datetime" AS "i_datetime’,’r"."i_office’ AS

AS 's_unit’ from ("dmsgsmb’.’veh_receive_issued’ 'r" join ‘dmsgsmb.’users’ e’) where ('r’."epf_no"
="e".’epf_no’)
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The diagram below shows the system data table structure.
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4.5 Chapter Summary
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Figure 4.2: Table structure of the System
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This implementation paragraphs consist in 6 pages, and discusses the methods of manipulating

data systems and code writing methods used in software development.
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Chapter 5: Testing and Evaluation
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5.1 Introduction

The testing phase in software development is very unique. If this process does not work
properly, the entire software will have to be discarded. Many software developers spend more
time on this stage because of its uniqueness. Software testing is done at different levels and by
testing it correctly in those stages a good software can be produced. As maintenance signs of
progress and existing systems improve, a significant amount of testing is required to validate
systems after making changes. It is therefore important to explore its potential. The main

purpose of software testing is to learn about software errors before the user detects them.

5.2 Testing Methodology
Testing is a very important part of getting successful software into the hands of users. This

evolving software is being tested by three major processes. And other sub levels.

= Functional Testing
= Non-Functional Testing
= Maintenance Testing

5.3 Functional Testing

Under the functional testing process, the testing phase was conducted according to a test plane.
The testing plane is used to get a sound idea of the weight of the testing phase and order each
function according to the priority. Then develop test cases for each function and report them

for further use.

5.3.1 Test Plan

For this system, a test plan that covers the system was developed and a specific approach to

project testing was developed. Followings are the objectives of developed test plane.

* Develop a comprehensive test plan that describes the nature and scope of the tests
that are deemed necessary to achieve the project’s test objectives, including software
and hardware requirements.

* Organize an orderly agenda of activities, identify equipment and organizational
provisions, define test methods and strategies to be used, and determine what to

deliver.
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The following is how the checks were performed on the user registration process.

Function Testing Procedure Expected Output | Propriety
01 | Submit blank form Control blank record Pop up error High
entering message all require
fields
02 | Epf no validation Inserting various type | Pop up error High
numbers message until correct
type
03 | Validate email address Insert wrong email Ask to enter real Medium
address format email address
04 | Phone number Insert incorrect Warn the user as High
validation Phone numbers Incorrect no
05 | Submit form with Insert Correct Submit successful High
correct details
facts
The following is how the checks were performed on the user login process.
Function Testing Procedure Expected Output | Propriety
01 | Login to the system Do not insert any Ask to enter High
without Username or credentials Username
Password and Password
02 | Login to the Insert Password only | Ask to enter Medium
. Username
system without
Username
03 | Login to the system Insert Username only | Ask to enter Medium
without Password Password
04 | Login to the system Insert incorrect Warn the user as High
with credentials Incorrect credentials
incorrect credentials
05 | Login to the system Insert Correct Login to the system High

with

correct credentials

credentials
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The following table show how vehicle reservation process test plan is.

Function Testing Procedure Expected Output Propriet
y
01 | Submit Blank form Do not submitted Pop up error message Medium
blank details
02 | Submit blank with Do not null required Pop up error message | High
required fields fields
03 | Add unregister user Do not issue Auto load logged user | Medium
credentials vehicle un details
employees
04 | Selecting passed Do not insert non Warn the user as Medium
require date valid dates Passed date
05 | Select already received | Can be only select No permission High
driver for tour vacant drivers
06 | Select already received | Can be only select No permission High
vehicle to tour vacant vehicle
The following table show how is leave manage process test plan.
Function Testing Procedure Expected Output Propriet
y
01 | Submit Blank form Do not submitted Pop up error message High
blank details
02 | Submit blank with Do not null required Pop up error message High
required fields fields
03 | Add unregistered Do not enter non Auto load logged user | Medium
. . details
user credentials registered user
04 | Selecting early applied | Do not repeated Warn the user as Medium

leave dates

records

Already applied
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Following table is mention test plan of the document handling process

Function Testing Procedure Expected Output Propriet
y
01 | Submit Blank form Do not submitted Pop up error message | Medium
blank details
02 | Submit blank with Do not null required Pop up error message | High
required fields fields
03 | Submit blank without Do not null Pop up error message Medium
application no fields application No
field
04 | Submit without Do not null regional Pop up error message | Medium

regional office

office
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5.3.2 Test Cases

After developing the test level, then it is necessary to start the test process according to the

plan. Each function in the test plan can be a unique test case. But here are some examples of

test cases generated under a test plan segment.

Following are the Test case for the test plan “user registration process” which showed in Table

5.1
Test case ID 01
Tested User registration process
Component
Test Case Submit without required fields

Expected Output

Request to enter all require fields

Actual
output

Status

Pass
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Test case ID 02

Tested User login process
Component
Test Case Login without user id/password

Expected Output | Ask to enter epf no and password

Actual Status
output
Pass
JSER LOGIN The epf_no field is required

The pw field is required

ﬂ.‘ h

o \ L - ‘.
Test case ID 03
Tested Vehicle Reservation process
Component
Test Case Submit Reason fields with blank
Expected Output | Ask to enter reason for reservation

Actual Status
output

Pass
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Test case ID

04

Tested Documents Receiving process
Component
Test Case Submit without app no

Expected Output

Ask to enter Application No

Actual Status
output
Pass
Test case ID 05
Tested Leave Apply process
Component
Test Case Submit without details
Expected Output Pop up error message
Actual Status
output
Pass
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5.3.2 Regression Testing
During this testing process, the code of the software is modified to test whether its functionality
is the same as before. This system belongs to both functional and non-functional testing

processes.

Selenium

Selenium is one of the most commonly used test automation tools. This framework is specially
designed for web applications. Selenium was widely used in testing this software and one of

them is given below.

B Selenium IDE - httpi//localhost/DMSgsmb/dashboard/vehicleReserv...  — (] X
x + °
Project: http://ic g divehi vation ¥ B
Tests + C v e
http:/focalhost
R Command Target Value
request_testcase’
Welcome to Mahesh Maduranga ues!
click name=remar
k
type name=remar 1 night
k
click css=btn
click css= justify-c I
ontent-center
Command
Target
Value
Description
Reference S

with value 1 night OK

‘request_testcase' completed successfully

| RequesttestcaseTestjava A Show all X

yyyy-mm-dd -

Figure 5.1 above shows an image showing the success of the selenium framework when the data
of the vehicle separation function is checked. The evaluation result of that test is given below.

All the activities we have done are mentioned in the evaluation file below.
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// Generated by Selenium IDE
import org.junit.Test;
import org.junit.Before;
import org.junit.After;
import static org.junit.Assert.¥;
import static org.hamcrest.CoreMatchers.is;
import static org.hamcrest.core.IsNot.not;
import org.openga.selenium.By;
import org.openga.selenium.WebDriver;
import org.openga.selenium.firefox.FirefoxDriver:;
import org.openga.selenium.chrome.ChromeDriver;
import org.openga.selenium.remote.RemoteWebDriver;
import org.openga.selenium.remote.DesiredCapabilities;
import org.openga.selenium.Dimension;
import org.openga.selenium.WebElement;
import org.openga.selenium.interactions.Actions;
import org.openga.selenium.support.ui.ExpectedConditions;
import org.openga.selenium.support.ui.WebDriverWait;
import org.openga.selenium.JavascriptExecutor;
import org.openga.selenium.Alert;
import org.openga.selenium.Keys;
import java.util.*;
import java.net.MalformedURLException;
import java.net.URL;
Flpuklic class RequesttestcaseTest {
private WebDriver driver;
private Map<String, Object> vars;
JavascriptExecutor js;
@Before
H public wvoid setUp() {
driver = new ChromeDriver():

js = (JavascriptExecutor) driver;
vars = new HashMap<String, Cbject>():
. |
@after

-] pubklic woid tearDown() {
driver.quit ()

}
@Test
] public void requesttestcase() {
driver.get("http://localhost/DMSgsmb/dashboard/vehicleResexvation”);

driver.manage () .window() .setSize(new Dimension(1137, €3
driver.findElement (By.name ("reason")).click():
driver.findElement (By.name ("reason")) .sendKeys("IT Woxrk"):;

driver.findElement (By.name ("route")).click():
driver.findElement (By.name ("route") ) .sendKeys ("Rathnapura,Balangoda");
driver.findElement (By.name ("distination”)).click():
driver.findElement (By.name ("distination")) .sendKeys("Badulla Regional Cffice");
driver.findElement (By.name("xrq date")).click():
driver.findElement (By.name("rq date")).sendKeys("2021-09-13T05:00");
driver.findElement (By.name("rt_date")).click():

driver.findElement (By.name("rt date")) .sendKeys("2021-09-14T05:30");
driver.findElement (By.name ("paxrt™)) .click()
driver.findElement (By.name ("parc™)) .sendKeys("3");

driver.findElement (By.name ("remark")).click():
driver.findElement (By.name ("remark"™)) .sendKeys ("1 night");
driver.findElement (By.cssSelector(".ktn")).click():

driver.findElement (By.cssSelector(".justify-content-centex”)).click():

C

C

Figure 5.2 Selenium test case evaluation file
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5.4 Non-Functional Testing

5.4.1 Performance Testing
Performance testing was conducted for the software under following subject areas.

e User Satisfaction
The system is designed to be as user-friendly as possible and designed to minimize user error.
This stage examines how the designs fit them, with the aim of making them more comfortable
by fixing further flaws.

e Average Response Time
Software speeds usually vary by internet speed and ISP functionalities, and the software is
designed to be responsive using all modern methods. In this case, it will be checked whether it is

set up properly.

e Error Rates
The main cause of most software malfunctions is bug reporting. In this case, the software will

scan, creating the maximum number of possible errors.

5.4.2 Usability Testing

Usability testing, also known as user experience testing, is a testing method for measuring the
simplicity and usability of a software application. A small group of end users use software
applications to identify usage problems. Usability testing primarily focuses on the usability of
the application, the flexibility of the application with controls, and the application's ability to
achieve its intended goals.

The usability of this software was measured using a software developer questionnaire. The
appendix contains an analysis of the prepared questionnaire and the responses received. Below

is a summary of the responses received from users.

Better 12
Good 4
Average 3
bad 0
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5.4.3 Security Testing

Security testing was conduct for the following instances

* Login to the app with username and password

* View the jobs only relate officers only

* View only the relevant personal information’s of the customers
* Account activation should be need for login

» Authorized officers can be manage users details privilege levels

5.5 Maintenance Testing

5.5.1 Regression Testing

Regression testing was performed to ensure that the changes made to the miners after
functional and non-functional testing are correct and will fix any issues found. This test also
confirms that the changes made do not affect other parts of the system.

When launching a new regression test, a special technique called "regression test selection"
was used to run it. The reason for this method is that the errors encountered require only
minor changes. The Regression Test Selection method retests only the selected set of test

cases, not all test cases.

5.5.2 Maintenance Testing

The maintenance testing process conducted as the request of users. However some
regional offices has various technical and human issues. As the example the Baticalloa

and Jaffna areas ware language issues.

However, this situation leads to conduct a maintenance testing process in the

project.
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5.6 User Evaluation

The user rating was carried out as two separate ratings for the web based system. To complete
this phase, questionnaires are used to collect user reviews from users. Due to the current

situation in Sri Lanka, user reviews are collected via Google Forms and then analyzed.

Total System

20 responses

@ Better
@® Good
@ Avarage
@® Bad

@® Worse

Figure 5.3 User feedback summary analysis graph

The software engineering model used in this project was the incremental development model
so that the evaluation of each delivery was made at the time of delivery of each component.
These were mainly reviewed meetings and comments received that were used to make the

changes.

A set of criteria with a few practical tests enables the software evaluator to check whether the
goals of the project have been achieved. Table 5.1 is intended to collect feedback from end-
users of the system. It was distributed to the users. The modules returned were then assessed
to get real customer feedback and assess whether the project goals were met. The following

table is mansion result summary of feedbacks.
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5.7 Summary

The most important part is described here. This includes testing the software and releasing it to
users, as well as demonstrating the techniques used. During the testing process, a test plan is
prepared and the relevant test cases are discussed. Also, the use of the test automation tool

Selenium is demonstrated. This paragraph consists of 14 pages.
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Chapter 6: Conclusion
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6.1 Introduction

This chapter focuses on completing the work with a critical assessment of the system, the
knowledge gained, and suggestions for future work. In addition, the extent to which the project
goal has been achieved, problems encountered constraints and problems for future development
and maintenance. The developer speaks openly and honestly about the successes, shortcomings,

and problems of the project.

6.2 Lesson Learned

The developer has a clear understanding of the domain variables and the format of the final
output when he starts the project because he is working in the same institute. Although the
compiler has experience in developing many software programs, the understanding of basic web
systems development, interface requirements, or testing processes, this is the first time that a
web-based system has been developed, leading to several analyzes of system development. As a
result of research, the PHP language was chosen for software development. Another reason for
this choice was that it was very convenient for future production and could easily handle
HTML, AJAX, and JavaScript. Also used the Codeigniter 4 it is the latest version of the
Codeigniter to framework the production process, which helped to complete the rapid

development.

The development of these systems allowed for the acquisition of vast assets. That is, I was able
to learn how to set up a web-based system individually from start to end. And learn plenty of
methodologies. That is PHP, AJAX, JavaScript, Bootstrap, and CSS. Especially had to be
learned codeignoter4 framework how to manage for rapid development. At the same time, it
provided an opportunity to learn about the use of MySQL DBMS to manipulate data in the

system backend.
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6.4 Future Work

The Bureau has identified several activities that need to be addressed in this way. Depending on

the success of the design, it is possible to integrate the components into the system at a time.

One of the major functions of the Bureau is the licensing process. These include excavation
permits, transport permits, exploration permits, and import licenses. A large number of
documents are exchanged for this licensing process and all of them can be scanned and

incorporated into the system for huge profit as well as convenience.

The Geology Division is one of the two main departments of the Bureau and all correspondence
and operations in that division are done manually. Another primary goal is to integrate all of

these activities into this system.

Another essential function that can be attached to this system is the process of conducting an

inventory of the goods owned by the Bureau.

The Bureau employs a large number of field officers who do not have a formal system to study
their activities and can look into the possibility of facilitating their activities and setting up a

new function.

At the same time, several services can be attached to this system. Namely Petty cash request

function, stationery request function, and advance payment request function.
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Appendix A — Additional Ul's

Images of several sample interfaces are included here to show the completeness of the software.

The following interface showed a list of fending applications for the approvals.

@6SMB

Geological Survey and Mines Burean

Employer Name

Mahesh Maduranga

Mahesh Maduranga

Harsha Siriwardena

Designation

Admin

Engineer

Reason

IT work

Regional office

Inspection

Destination

Matara

Hakmana

Hakmana

Padukka

Departure Date/time

2021-07-20 00:00:00

2021-07-20 05:22:00

2021-07-08 07:31:00

2021-07-11 07:07:00

Return Date/Time

2021-07-21 00:00:00

2021-07-21 19:23:00

2021-07-08 05:30:00

2021-07-11 16:00:00

participants

Action

Hasitha Jayarathne Mining Engineer Join Inspection

Reserved Date & Return Date & No of Recommendation

Time Time Participations

Employer Name Designation Destination Reason

2021-07-20 00:00:00  2021-07-21 3

00:00:00

Mahesh
Maduranga

2021-07-20 05:22:00  2021-07-21

19:23:00

Mahesh
Maduranga

Hakmana Regional office

-07-08 07:31:00  2021-07-08

05:30:00

Harsha Hakmana

Siriwardena

Engineer Inspection

Sajjana de silva Matale Opening 2021-07-08 00:00:00

ceromany

Padukka 2021-07-11 07:07:00  2021-07-11

16:00:00

Hasitha
Jayarathne

Mining
Engineer

Join Inspection
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Every effort was made to minimize user errors in setting up this system. The image below

shows a view of the vehicle issuing interface and then the Bureau's list of free drivers.
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Appendix B — Code Segments

Here are some examples of code segments used for this project. The following code segment is
the complete code set for the controller class of the login module.

<?php
namespace App\Controllers;
use Codelgniter\Controller;
use App\Models\LoginModel;
class Login extends Controller {
public SloginModel;
public Ssession;
public Sparser;
public function __construct(){
helper('form');
Sthis->loginModel = new LoginModel();
Sthis->session = session();
Sparser = \Config\Services::parser();
}
public function index(){
Sdata = [J;
Svalidation[]=null;
if(Sthis->request->getMethod() == 'post'){
Srules = [
'epf_no' =>'required | min_length[2] | max_length[4] | numeric',
'ow'=> "required |min_length[6]| max_length[16]',
l;
if(Sthis->validate(Srules)){
Sepf_no = Sthis->request->getVar('epf_no');
Spassword = Sthis->request->getVar('pw');
Suserdata = Sthis ->loginModel->verifyEPF(Sepf_no);
if(Suserdata){
if (password_verify(Spassword,Suserdata['pw']){
if(Suserdatal['status']=="active'){

if(Suserdata['p_level']=="1"){
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Slogininfo=[
'epf_no' => Suserdata['epf_no'],
'agent'=> Sthis->getUserAgentinfo(),
'ip'=> Sthis->request->getIPAddress(),
'log_in'=> date('Y-m-d h:i:s')
l;
Sla_id=Sthis->loginModel->saveloginInfo($logininfo);
if(Sla_id){
Sthis->session->set('logged_info',Sla_id);
}
Sthis->session->set('logged_user',Suserdata['epf_no']);
return redirect()->to(base_url().'/dashboard_top_mgt');
}
elseif (Suserdata['p_level']=="4"){
Slogininfo=[
'epf_no' => Suserdata['epf_no'],
'agent'=> Sthis->getUserAgentinfo(),
'ip'=> Sthis->request->getIPAddress(),
'log_in'=> date('Y-m-d h:i:s')
l;
Sla_id=Sthis->loginModel->savelogininfo($Slogininfo);
if(Sla_id){
Sthis->session->set('logged_info',Sla_id);
}
Sthis->session->set('logged_user',Suserdata['epf_no']);
return redirect()->to(base_url().'/dashboard_mgt');
}
else{
Slogininfo=[
'epf_no' => Suserdata['epf_no'],
'agent'=> Sthis->getUserAgentinfo(),
'ip'=> Sthis->request->getIPAddress(),

'log_in'=> date('Y-m-d h:i:s')
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l;
Sla_id=Sthis->loginModel->savelogininfo(Slogininfo);
if(Sla_id){
Sthis->session->set('logged_info',Sla_id);
}
Sthis->session->set('logged_user',Suserdata['epf_no']);
return redirect()->to(base_url().'/dashboard');
}
}

else{

Sthis->session->setTempdata('Error','Please activate your Account',3);

return redirect()->to(current_url());

}

}

else{
Sthis->session->setTempdata('Error','"Wrong password entered for the User',3);
return redirect()->to(current_url());
}
}
else{
Sthis ->session->setTempdata('Error','Sorry! Epf_no does not exists',3);

return redirect()-> to(current_url());

}
}

else{

Sdata['validation'] = Sthis->validator;

}

return view("login_view",Sdata);

public function getUserAgentinfo(){
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Sagent = Sthis->request->getUserAgent();
if(Sagent->isBrowser()){

ScurrentAgent=Sagent->getBrowser();
lelseif(Sagent->isRobot()){

ScurrentAgent = Sthis->agent->robot();
lelseif(Sagent->isMobile()){

ScurrentAgent=Sagent->getMobile();
lelse{

ScurrentAgent='Unidentified User Agent';
1

return ScurrentAgent;
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Appendix C — Questioner

The questionnaire used to gather information from users and the answers received are analyzed

and included in this paragraph.

71972021 Questioneer 1

Questioneer 1

GSMB new web base system feedback form

1. Your Name

2. Reletionship
Mark only one oval.

) GSMB

) Cleint

3. Work unit

4. Designation
Mark only one oval.

) Mining Engineer
) Registrar

) Management Assistant
) Driver

) Office Aid

Vehicle Reservation Model

https://docs.google.com/forms/d/1 BxjdDJIUYHEP7X7ifqKsWOVLQOFAEVCQOBIFVIUNSw/edit 17
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7/19/2021 Questioneer 1

5. Attractiveness

Mark only one oval.

() Better
() Good
D Avarage
(" )Bad
() worse

6. Userbility

Mark only one oval.

() Better
() Good
() Avarage
() Bad
() Worse

7. Effectiveness

Mark only one oval.

() Better
() Good
() Avarage
( DBad
() Worse

https://docs.google.com/forms/d/1BxjdDJfUYHEp7X7ifqKsWOVLgQOFAEvcQO8jF VIUNSw/edit
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71912021 Questioneer 1

8. Speed

Mark only one oval.

Leave Management Model

9. Attractiveness

Mark only one oval.

) Better

() Good
() Avarage
() Bad
() Worse
10.  Userbility
Mark only one oval.
() Better

https://docs.google.com/forms/d/1BxjdDJfUYHEp7X7ifqgKsWOVLgQOFAEvcQO6jF VIUNSw/edit
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71972021

Tl

12.

13.

Questioneer 1

Effectiveness

Mark only one oval.

() Better
() 6ood
() Avarage
(" DBad
() Worse

Speed

Mark only one oval.

() Better
() Good
() Avarage
(_)Bad
() Worse

Portability

Mark only one oval.

() Better
() 6ood
() Avarage
( DBad
() Worse

Meeting Room Management Model

https://docs.google.com/forms/d/1BxjdDJfUYHEp7X7ifgKsWOVLqQOFAEvcQO6jF VIUNSw/edit
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711912021 Questioneer 1

14. Attractiveness

Mark only one oval.

() Better
() Good
() Avarage
( )Bad
() Worse

15.  Userbility
Mark only one oval.

() Better
() Good
() Avarage
(" )Bad
() Worse

16. Effectiveness

Mark only one oval.

() Better
() Good
D Avarage
()Bad
() worse

https://docs.google.com/forms/d/1BxjdDJfUYHEpP7X7ifqKsWOVLgQOFAEvcQO6jF VIUNSw/edit
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7/19/2021

17.

18.

Questioneer 1
Speed

Mark only one oval.

D Better
() Good
() Avarage
(_)Bad
@ Worse

Portability
Mark only one oval.

D Better
() Good
() Avarage
(DBad
() Worse

New Ideas

19.

Total System

Mark only one oval.

() Better
() Good
() Avarage
() Bad
C) Worse

https://docs.google.com/forms/d/1BxjdDJfUYHEpP7X7ifqKs WOVLgQOFAEvVcQO6jF VIUNSw/edit

76

6/7



7/19/2021 Questioneer 1

20. Weakness

21. Suggetions

This content is neither created nor endorsed by Google.

https://docs.google.com/forms/d/1BxjdDJfUYHEp7X7ifgKsWOVLgQOFAEvcQO6jF VIUNSw/edit n

The summary table of the answers to the questionnaire directed to the users is given in Table

and Shown here are graphs drawn in graphs of the results obtained when analyzing that data.
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No of Feedback

) ) Vehicle Leave Manage Meeting
Function Option
Reservation Module Room Manage
Module M
Better 14 12 10
Good 3 6 6
Attractive Average 2 1 2
bad 1 0 1
Worse 0 1 1
Better 10 12 12
Good 7 5 5
Usability Average 2 2 1
bad 0 0 1
Worse 1 1 1
Better 12 13 9
Good 3 2 7
Effectiveness Average 4 4 2
bad 0 0 1
Worse 1 1 1
Better 12 12 12
Good 4 5 3
Speed Average 2 1 3
bad 2 1 1
Worse 0 1 1
Better - 8 11
Good - 7 5
Portability Average - 4 2
bad - 1 1
Worse - 0 1
Entire System | Better 12
Good 4
Average 3
bad 0
Worse 1
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712512021 Untitled form - Google Forms

a Untitled form Al changes saved in Drive

Questions  Responses

w Ny Engaiee

@ Registrar

@ Management Assistant
@ Driver

@ Ofiice Aid

Attractiveness

20 responses

@ Better
@ Good
@ Avarage
@ Bad

@ Worse

Userbility

20 responses

@ Better
® Good
® Avarage
@ Bad

@ Worse

Effectiveness

20 responses

@ Eetter
@ Good
® Avarage
@ Bad

@ Worse

https://docs.google.com/forms/d/1BxjdDJfUYHEpP7X7ifgKsWOVLgQOFAEvcQO6jF VIUNSw/edit#responses

79



712512021 Untitled form - Google Forms

B Untitled form  All changes saved in Drive

Questions  Responses

w o
® Good
@ Avarage
@ Bad

@ Vorse

Attractiveness

20 responses

@ Better
@ Good
® Avarage
®8ad

@ Worse

Userbility

20 responses

@ Better
® Good
@ Avarage
@ Bad

@ Vorse

Effectiveness

20 responses

@ Better
@ Good
@ Avarage
®&ad

@ viorse

https://docs.google.com/forms/d/1BxjdDJfUYHEp7X7ifgKsWOVLgQOFAEvcQO6jF VIUNSw/edit#responses
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712512021 Untitled form - Google Forms

a Untitled form Al changes saved in Drive

Questions  Responses

w b
@ Good
@ Avarage
@ Bad

@ Worse

Portability

20 responses

@ Better
@ Good
@ Avarage
@ Bad

@ Worse

Attractiveness

20 responses

@ Better
® Good
@ Avarage
@ Bad

@ Vorse

Userbility

20 responses

@ Better
@ Good
@ Avarage
@ EBad

@ Vorse

https://docs.google.com/fforms/d/1BxjdDJfUYHEpP7X7ifgKsWOVLgQOFAEVcQO6jF VIUNSw/edit#responses
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712512021

a Untitled form ~ allen

Speed

20 responses

Portability

20 responses

Total System

20 responses

https://docs.google.com/forms/d/1BxjdDJfUYHEpP7X7ifgKsWOVLGQOFAEVcQO6jF VIUNSw/edit#responses

aved in Drive

Untitled form - Google Forms

Questions  Responses
w B
® Good
@ Avarage
@ Bac

@ Vorse

@ Better
@ Good
® Avarage
® Bac

@ vorse

@ Better
@ Good
@ Avarage
@ Bad

@ Viorse

@ Better
@ Good
@ Avarage
@ Bac

@ vorse
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712512021 Untitled form - Google Forms

E Untitled form  Allchang

Questions  Responses

Low Speed No No help
Suggetions
6 responses.
1
0
Add Other function to system Improve functions
Improve No

https://docs.google.com/forms/d/1BxjdDJfUYHEpP7X7ifqKsWOVLgQOFAEvcQO6jF VIUNSw/edit#responses
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No helpers

Should add help
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Appendix D — Related documents
In developing this system, various methods were used to collect the data, and the documents
used by the users provided important support. Below are some illustrations of some of the

documents that provided such information.
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