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Abstract

This report details developing a Document Management System to provide a digital
system for document management at CODL of University of Colombo instead of the manual
processes they currently use, to save resources, time and optimize employee efforts in physical
document managing process.

Building the system will improve managing documents, reduce paper-based
documentation and save cost on resources, Improved tracking related documents and enable
better access for needed users.

Project follows a SDLC (Software Development Life Cycle) approach, beginning with
requirements analysis stage where interview was conducted with the staff of CODL of
University of Colombo to gather information about user needs and system functionalities
identifying the goal and objectives needed to be accomplished by the system and how it will
help the current processes being followed.

In Design phase the requirements were transformed into system architecture MVC
(Model-view-controller). Database was planned according to requirements and specifications
of the users. Wireframes and mockups were created to visualize user interfaces to ensure
usability.

Implementation phase used iterative development stages and continuously integrated
the modules. Core system features and functionalities were implemented using PHP,
JavaScript, Bootstrap and document details viewing, downloading, report generation, mailing
were implemented using chart js, jQuery Datatables, PHPmailer.

In Testing phase includes unit testing, integration testing and user acceptance testing
done to ensure system stability and compliance to requirements. Users participated in the
process reported a positive user experience on the system and it’s features.

The system provides features such as document storage, search capabilities, version

tracking, user access control.
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1 INTRODUCTION

This chapter will include an overview of the project explaining the current situation and
processes of the environment which the system will be applied to, the goal and the objectives

that needs to be followed to achieve it and the scope of the intended system.
1.1  Project Overview

Centre for Open and Distance Learning, University of Colombo (Cyber Campus,
University of Colombo, 2020), is established to create wider, affordable, and easy access to
higher education through blended and student-centered learning opportunities. They facilitate
mainly all the faculties in the university to run their external degree programs and extension
courses conducted via distant learning mode. Therefore, CODL needs to maintain a large
number of documents coming from different faculties and departments. They need to be
organized properly in a systematic way for easy access and retrieval. In CODL, new documents
are being added constantly, revised documents must be updated with comments and document
results of meetings (minutes) must be organized with different versions with the comments
received for them. The documents must be linked in a proper flow and the access levels to these
files must be controlled.

The University of Colombo consists of eighteen major entities, including ten faculties,
six institutes, eleven centers, one school, and one campus. The document flow between CODL
and any other entity should be handled as required (Figure 1.1). The centers and units belonging
to faculty have to go through faculty. Others can directly send documents directly to CODL.

New Academic
Programs
Directors
Program

Coordinators b4

Check for
No Approval

1 b

M +| Secretary BOM
&mos *| (Director of CODL}

Figure 1.1 Document Flow
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Upon receiving any formal document to CODL, they have to file and arrange them
physically (Figure 1.2). Storing these documents requires physical space (cabinets, cupboards)
and people to categorize and manage them. If people assigned are not working efficiently, there
can be a lot of waste of resources. In the current context, stationary prices are increasing
significantly, and with time, paper materials can get damaged or decayed. When retrieving
certain documents and related other documents to observe previous decisions, the retrieval
process can be exhausting and time-consuming. Some documents may not be linked properly
to each other. This can be a huge problem when conducting meetings with the Board of
Management and Internal Quality Assurance, which are very important decision-making
processes.

There are different types of documents CODL needs to manage. They can be
categorized as meeting minutes, new course applications, course administration related
documents, students' personal files and related documents, certificates, Inquiries and complaints
related documents, and internal staff administration related documents. Preparing, editing,

storing, finding, sharing and related activities of these documents are done in different ways.

For example, finding related documents at a Board of Management meeting is supported
by the management assistant and the assistant registrar as it is not an easy task for the centre
director, who is the secretary while the vice chancellor of the university chairs the meeting.

Also, when sending the documents to other entities, the CODL has to note them and

follow up on the actions the recipient entity took (Figure 1.3).

Document sending from CODL to other locations

Get a sign in a book from

. . Physically handover representative to confirm
Visit Location he d »
the documents document delivery and records

Figure 1.2 Document Sharing

Sending meeting details and documents from CODL to participants

Collect participants Ready meeting Manually create mail lists to
mail addresses » details & documents » send mails

Figure 1.3 Planning Meeting Inviting



1.2 Motivation

Currently CODL uses a traditional paper-based system which bring many challenges
and complications when handling operations. Managing physical documents includes storing
sharing and protecting procedures which take up considerable resources and time. Paper costs
have also become a considerable amount therefore converting to a digital medium would benefit
a lot in saving cost on resources. Tracking the related documents is also on easy task since they
have categorized and stored in different locations. A web-based system will be able to give

solution to many of these problems providing a better experience for the stakeholders.

1.3 Goal

This project aims to build a Document Management System fitting for specific needs
such as finding relevant documents based on topics being discussed in meetings, storing files
according to the specific classification currently being used in CODL and concurrent access

control on users based on situations.

1.4 Objectives

The above-stated goal intends to be achieved via the following objectives.

e Improve managing documents of the CODL
e Reduce paper-based documentation and save cost on resources
e Improve tracking related documents

e Enable better access to documentation for management for more efficient decision

making
e Improve the satisfaction of stakeholders involving the activities with CODL

e Facilitate access or restrict access easily to respective parties

1.5 Scope

Currently, CODL follows a traditional paper-based document maintenance system. A
web-based document managing system will be introduced to increase security, and

maintainability and manage documents efficiently.
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Current files need large space to store and managing the relations between physical files
can be time-consuming. Since stationary prices are so high it is better to convert them into an
electronic medium which will save money on them and the human resources needed to maintain
the files. Paper material also decays with time. Therefore, special care must be taken to avoid
loss of records which might cost more resources.

Physical files are tracked normally by writing relevant document identifiers on it but it
does not allow much space to clarify what is the related content or detail that is related to those
documents. But using a web-based system it is much easier to add comments, specify the details
and simply provide a link to the document location in the system where it is stored (Figure 1.4).

It provides much more clarity and saves time.

BOM Meeting Minutes 24.01.15

. Click on link
. minutes /
Y,

Comment

4
23.12.20 24.01.07 24.01.15 — ’ Related document 1 - link

A

» Comment
| Related document 2 - link

24.01.24 24.01.30 |

Click on falder 1

Related document 1 folder

. Related document 1

Figure 1.4 Search Documents
Especially in meetings such as BOM and quality assurance, the need arises to refer to
past discussed topics or details. The system equipped with a keyword search facility (Figure
1.5) will provide needed documents very fast allowing the meetings to go smoothly without
leaving the matter to a later time because of not being able to find the respective documents.
Collaborative platform is needed with document sharing, receiving and commenting

capabilities.



| Search

/ BOM DOCUMENTS \

BED
N /

Figure 1.5 Locating Documents

The Current traditional physical document system has been troubling the stakeholders
due to maintenance effort and cost needed to it. And when practically trying to use stored
information, the process is exhausting and not very efficient. By building this system, the
satisfaction of stakeholders and the efficiency of the related processes can be improved
considerably.

In an environment of physical file management accessing files and finding information
is exhausting and time-consuming. By using a system, respective parties can be given a link
(Figure 1.6) to access the required resources and can easily control their capabilities by

assigning or removing privileges accordingly.

https://www.google.com/seath?q=+document+management

BOM Meeting Minutes

23.12.20 24.01.07 24.01.15
24.01.24 24.01.30

Figure 1.6 Document Navigation



The system will deal with documents of minutes, new course applications, course
administration related documents, students' personal files and related documents, certificates,
Inquiries and complaints related documents, and internal staff administration related
documents. Users are provided with facilities to prepare and check these documents and verify
them. A collaborative platform is needed to view and acknowledge the process happening in
these documents (Figure 1.7). Preparing users will be provided with a template to complete the
document and then documents can be sent for verification. The users checking documents can

comment about papers and provide feedback.

Document Template

Send to Verify and
others proceed

— ———>

L1 1 Database

Figure 1.7 Handle Minutes

A centralized place to allow viewing of the application forms related to different
departments providing different courses. This will allow users to view the corresponding
department course details and their applications (Figure 1.8). Users will have the ability to fill
out the application documents online and the facility to submit the completed applications to

the relevant department.

- - - R

beparmentA  peporments Degarmentc Course Name & Description | Apply |
L )

- —

Department D Course Name & Description [ Apply ‘

Application /

—
Course Name & Description ‘ Apply ‘
. J

Figure 1.8 Application Download/ Submit
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1.6 Out of Scope

e Optical Character Recognition feature

OCR engines have issues such as limited language support, accuracy limitations
and data security concerns when using outside OCR service

e Intelligent automated document classification

This will require powerful Al and machine learning capabilities with training data
specific to CODL document types. Require more Time and Expertise on the matter.

e Legacy system integration

There is no legacy system to integrate into.

e External workflow automation

It is difficult to implement due to different APIs and data formats.

e Biometric authentication for file access

It is costly and requires more time to implement. Hence this cannot be completed

within the time period allocated for the project

1.7 Structure of the Dissertation

Chapter 2 will contain details of the current processes following at the CODL to
manage, search and other activities regarding the documents. It will take a look at similar
systems being used in such a context and differentiate the proposed system with them. At the
end, the development methodology and technologies used in designing and planning will be
explained.

Chapter 3 will include the designing of the system explained in diagrams. Database and
other information will be illustrated and explained using UML diagrams. System functionalities
designing will be explained using use case narratives.

Chapter 4 will be the implementation where the frameworks and DBMS used for the
project will be described.

Chapter 5 is the Evaluation chapter which discusses the testing and maintaining
techniques and methods. The testing methods such as unit testing used in the project will be
explained with test results.

And the final chapter will be the conclusion where the capable future improvements will

be given and the lessons learned while doing the project.
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2 ANALYSIS

This chapter includes the initial research and analysis done to identify existing problems

and requirements of the required system.

2.1 Data Gathering Techniques

This project will develop a web-based Document Management System for CODL

To understand the needed requirements data must be gathered from the stakeholders
who will be using and will be affected by the system. Following methods were used in the data
gathering process.

Interviews

An interview was conducted with the staff of CODL in a group and questions were
created prior to the interview in order to guide through the interview. Information was gathered
on the user levels needed, repetitive operations, important functionalities that must be included
and suggestions of ideas to be in the new system.

Observation

Observed the environment system will be implemented in and the document managing

process currently happening and current methods of keeping records.
Document Analysis
The types of documents being managed and other important information needed to

connect and map documents were seen in this stage.



2.2 Contextual Analysis

Create Documents

Physically Store

Documents
CODL Staff

il

Retrieve Documents
from Stored

Update Documents

Physically Handove!
Documents

Retrieve Ready Documents
before events like meetings

Figure 2.1 Existing System Use Case

The use case shows the manual procedure current CODL staff have to go through for
document managing process. (Figure 2.1) Creating the documents require paper printers and
other resources and time. Afterwards the documents must be classified as needed and stored
physically in cupboards and they should be protected and maintained. When sharing with others
someone has to made the journey to deliver the documents and verify personally.



2.3 Review of Similar Systems
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Figure 2.2 Google Drive

Google Drive (Figure 2.2) is a free cloud-based storage service offered by Google. It
allows users to store files like documents, PDFs, images, and spreadsheets online (Google,
2022). Accessible from any device with an internet connection, Google Drive makes it easy to
store, access, and share your files. It also integrates seamlessly with other Google Workspace
applications like Docs, Sheets, and Slides, enabling real-time collaboration on documents. With
a free plan offering limited storage and paid plans for additional space, Google Drive is a
popular choice for individuals and businesses alike looking for a secure and accessible file
management solution.

Acme Co. FY20 Q3

Figure 2.3 Dropbox

Dropbox (Figure 2.3) is a widely recognized cloud storage service that excels in user-
friendliness and ease of access (Lessard. 2020). It allows you to store and manage various files,
including documents, PDFs, images, and videos, all online. Accessible from any device with
an internet connection, Dropbox lets you keep your files handy and share them effortlessly with
others. It prioritizes offline functionality, allowing you to selectively sync files for access even
without an internet connection. With a free plan offering limited storage and paid plans for
expanded space and features, Dropbox caters to both individuals and businesses seeking a
simple and reliable solution for storing, sharing, and accessing their important files on the go.
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Figure 2.4 Zoho Docs

Zoho Docs (Figure 2.4) is a cloud-based document management system which is a part
of the broader Zoho suite of business applications (Sathish. 2011). It allows you to create, store,
and collaborate on various documents, including text documents, spreadsheets, and
presentations. Similar to Google Drive, Zoho Docs offers real-time collaboration features,
making it easy for teams to work together on documents simultaneously. However, where Zoho
Docs shines is its integration with other Zoho applications, enabling a more streamlined
workflow within the Zoho ecosystem. Zoho Docs offers both a free plan with limited storage
and paid plans with increased storage and additional features, making it a compelling option for
businesses seeking a comprehensive document management solution that integrates seamlessly
with their existing Zoho tools.
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2.4 Comparison Between Known Document Management Systems
(StackShare Inc, 2024)

Table 2.1 Comparison Between Known Document Management Systems

Dropbox Google Drive Zoho Docs Proposed
System
Storage Cloud-based Cloud-based Cloud-based On-Premise
Document Types | Docs, PDFs, Docs, PDFs, Docs, PDFs, Docs, PDFs,
Images, Videos Images, Images, Images
Spreadsheets, Spreadsheets,
Presentations Presentations
Version Control | Yes Yes Yes Yes
Access rights Role-based Role-based Role-based Role-based
and level access control access control access control access control
management with different
permission levels
Offline Access Yes Yes Consider full
(with selective (with selective Limited offline
sync) sync) offline functionality for
functionality | critical
(may require | documents within
additional the university
apps) network
Classifying No No No Yes
Documents

The system hopes to use descriptions and comments attached to each document in the
system to make sure to gather information in the keyword searching process. The existing
systems (Table 2.1) may have a lot of features, but most are not necessary for the expected
system for the CODL. Instead, they have different requirements which are not available within

these systems or the features are not included in free plans.
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2.5 Functional Requirements

The system will contain the following functional activities.
Users have ability to manage minutes document (create, comment, link, verify, approve)
Different User levels with abilities

Director

Assign roles, view, comment, control access to documents, create users
View the progress of the new degree application process.
View the status of addressing comments and feedback

View the status of the courses and programmes - whether the course coordinators
have shared the documents related to the courses (student pass lists, course details,
external resource personals' CVs, course home page screen images, syllabi,
lecturers' details...)

Track the records of changes made to any document
Provide approval for editing and commenting

Confirm changes made

Deputy Director (Examinations)

View the exam related documents (pass lists, sample certificates, assignment
marks, convocation arrangement related documents, ...)

Track the updates made to the exam related documents.
Send reminders to the course coordinators for sharing the required documents.
Provide approval for making changes to exam related documents

Comment content in the documents

Deputy Director (Learning Resources)
e View the course and programme related documents

e View programme-wise course home pages (images or pdfs) and number of documents
shared.

e Images or pdfs on course resources (evidence of practicing interactive activities and
assessments)

e View the number of Syllabi shared.

e Comment of shared documents

e Track the updates made to the course resource related documents
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Deputy Director (Training)
e View the requests related to student training

e View the CVs of the resource persons and approval for lecturer assignments
e Track changes made to the lecturer assignments

Administrator
e Not allowed to edit any documents

e can view any document

e can see the number of available documents under each category
e manage user accounts

e generate status reports

Course Coordinators
e Upload course related documents

e Edit documents uploaded by them
e Comment on documents

e View the comments and feedback

Programme coordinators
e Upload programme related documents (approved application, curriculum, lecturer
assignments, external resource persons' CVs and other related documents)

e Edit documents uploaded by them
e Comment on documents
e View the comments and feedback

e Track changes made by the course coordinators in the programme
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2.6 Non- Functional Requirements

Functionality
Suitability - Employees at different levels has different computers/laptops
System will be designed to accommodate different screens
Accuracy - Accuracy of software is important to manage documents
correctly
Validations will be used when entering data to system
Interoperability - The software will interact with existing other infrastructure
Common language and database will be used for new system
Security - Document must be secured from unauthorized access
Create different user levels to access documents
Reliability
Fault Tolerance - Software’s resistance for failure and ability to recover
Suitable methods will be implemented
Usability
Understandability - System’s functions can be easily comprehended
Use simple languages, clear typography and icons
Learnability - Easy to learn for different groups such as novice, expert
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3 DESIGN

This chapter includes the details related to designing of the project such as software

development method, system architecture and UML diagrams explaining the system.

3.1 System Process Model

The proposed system users must be able to access, share, and view the relevant
documents needed for their work from where they are using the devices they have. A web-based

system allows users with an internet connection to perform these activities.

The processes expected from the system are well defined and certain features and
objectives are crucial for the success of the project. After essential functions are established,
more refined features may need to be developed. There is a learning curve involved when
utilizing new technology for the development of a system.

Therefore, for the development of this system Iterative Waterfall model (Figure 3.1)
(Pal, 2024)

Feasibility Study
Requirement Analysis

Design

Feedback

|
|
|
|
|
|
|
|
: Testing
|
|
|
b 5

Maintenance

Iterative Waterfall Model

Figure 3.1 Iterative Waterfall Model
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3.2 System Architecture

MVC system architecture (Figure 3.2) will be used for proposed system. (Model, View,

Controller)

* Handles data
* Handles data logic presentation

* Interacts with Dynamically

Database Database rendered

Fetch Data ;
presentation

¢ Handles request flow

* Never handles data

Controller

Figure 3.2 MVC Architecture
This architecture allows to write cleaner code, better maintainability and easier testing.
The separation will minimize impact of change when modifying the application overtime. The
different view implementations will enable developer to swap views while keeping the same

model and controller logics.

Model - Manage CRUD operations

Notify view and controller of state changes
View - Display UI elements

Update display when model changes
Controller - Receive user input and interpret it

Select and display appropriate view
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3.3 System Users (Actors)

In design phase identifying the Users of the system is a crucial activity.

Director
Deputy Director Deputy Director Deputy Director
(Examinations) (Learning Resources) (Training)
fdministrator Course Coordinators Programe CODL Staff Students

Coordinators

Figure 3.3 System Users

Different Users (Figure 3.3) are capable of doing specific functions and identifying them
and the functionalities needed to perform from each help to design the system.

Use cases of each user type will be identified before creating the overall use case
diagram.
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3.4 Case Diagrams

3.4.1 Use case diagram of Director

Director

i

Create Users

View status of courses,
programs

Provide approval for edit
comment

View Progress of new

View status of
addressing comments,
feedback

applications

Track document
changes

Figure 3.4 Director Use Case Diagram

Table 3.1 Director Use Case 1

Use Case Name

Create Users

Main Flow

Create a new user with privileges

Actor

Director

Pre-condition

Director is logged in to the system

Director has the necessary permissions to create new
users

Ready new user information

Post-condition

A new user account is created in the system.
A verification email is sent to the new user's email
address.

Director logs into the system since he has necessary permissions to create new users, he
creates new user by providing the information. A new use account will be created and a
notification will be sent to new user. (Table 3.1) (Figure 3.4)
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Table 3.2 Director Use Case 2

Use Case Name

View comments, feedback

Main Flow

View comments feedback done on documents

Actor

Director

Pre-condition

e Director is logged into the system.
e A document has been selected

Post-condition

e Director views comments and feedback on the
selected document.

Director selects a document from document list and system retrieves comments and
feedback associated with document and displays them. (Table 3.2) (Figure 3.4)

Table 3.3 Director Use Case 3

Use Case Name

Provide approval for comment/feedback

Main Flow

Provide access to users to edit

Actor

Director

Pre-condition

Director is logged into the system.
Director has the authority to grant edit permissions.
The user to be granted permission is identified.

Post-condition

The specified user is granted edit permission.
The system records the permission grant action.

Director identifies user who needs to edit permissions for and grant user the permissions
and confirm the permission grant from director. (Table 3.3) (Figure 3.4)
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3.4.2 Use case diagram of Deputy Director (Examinations)

View Exam related
documents

rack changes in Exam
related documents

Send reminders to
course coordinators

Deputy Director
(Examinations)

Approve changes in
am related documents

Comment content in
documents

Figure 3.5 Deputy Director Use Case Diagram

Table 3.4 Deputy Director Use case 1

Use Case Name View Exam related documents
Main Flow View related documents
Actor Deputy Director
Pre-condition e Director logged onto system

e Course or lesson is selected

Post-condition e Successfully viewed documents

Deputy director logs onto system select the needed course or program and view the
documents. (Table 3.4) (Figure 3.5)

Table 3.5 Deputy Director Use case 2

Use Case Name Comment/feedback on documents
Main Flow Commenting and saving on document
Actor Deputy Director
Pre-condition e Deputy Director is logged to system.
e A document is selected.
Post-condition e Comments are saved on document

Deputy Director logs onto system, select the needed document and comment on it.
(Table 3.5) (Figure 3.5)
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3.4.3 Use case diagram of Administrator

View Documents

el
\

fdministrator

Can see number of
Documents in each
category

Manage User Accounts

Generate Status Reports

Figure 3.6 Administrator Use Case Diagram

Table 3.6 Administrator Use case 1

Use Case Name

Manage User accounts

Main Flow

Manage issues with user accounts

Actor

Administrator

Pre-condition

e Administrator is logged into system
e A user account issue is identified

Post-condition

e User account issue is resolved

Administrator will log into system and the
be resolved (Table 3.6) (Figure 3.6)

Table 3.7 Administrator Use case 2

issues regarding a specific user account will

Use Case Name

Generate Status reports

Main Flow

Get reports to observe system functionality

Actor

Administrator

Pre-condition

e Administrator is logged into system

Post-condition

e Needed reports are generated

Administrator will log into system and the needed report will be generated and shown

(Table 3.7) (Figure 3.6)
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3.4.4 Use case diagram of Course Coordinators

Upload Course related
Documents

Sl
\

Course
Coordinators

View comments and
Feedback

Edit Documents
uploaded by them

Comment on
Documents

Figure 3.7 Course Coordinators Use Case Diagram

Table 3.8 Course Coordinator Use case 1

Use Case Name

Upload Course related Documents

Main Flow

Uploading course related document

Actor

Course Coordinator

Pre-condition

Course coordinator logged into system
A specific course is selected

Post-condition

Uploaded document saved under
relevant course

Course Coordinator log into system and select the necessary information and upload

document (Table 3.8) (Figure 3.7)

Table 3.9 Course Coordinator Use case 2

Use Case Name

Comment documents

Main Flow

Comment on documents

Actor

Course Coordinator

Pre-condition

Course coordinator id logged into
system
A document is selected

Post-condition

Comments are saved in document

Course coordinator logs into system select a document and add necessary comments

(Table 3.9) (Figure 3.7)
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3.5 Class Diagram

The class diagram (Figure 3.8) Class Diagram for the project was created based on
information gathered in requirement gathering phase. This diagram may subject to changes
when developing the system. Following assumptions were made when creating the diagram.

e User "has many" Document

e Document "belongs to" Category

e Document "has many" Version

e User "has many" Permission

e Permission "grants access to" Document

User Document Category
User_id Document_id Cat_id
belongs to
Mame has 0.7 | Title 01 Cat_Name
Role Description
Email Address File_Type 1
Document_type has
1 Category_id
has
1 1+ Version
Permission I Version_id
Per_id Document_id
Per_Level Content
Author_id
Created_At

Figure 3.8 Class Diagram
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3.6 Entity Relationship Diagram

The entity relationship diagram (Figure 3.9) for the project was created based on
information gathered in requirement gathering phase. This diagram may subject to changes
when developing the system.

OIN
User Document
Category_id

Email Address

<>

o

N &y
=
Permission
Category_Name
0N

Version

Created_At

Figure 3.9 ER Diagram



3.7 Activity Diagram

Following activity diagram (Figure 3.10) shows the flow of various documents will be

in the system.

Create £
S
=
s
(= o
Document
¥
E Review J Change
'E Document "l Request
=

Mot Approved

System

Approved

Save in

L.

System

Figure 3.10 Activity Diagram
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3.8 Sequence Diagram

Following sequence diagram (Figure 3.11) shows the document uploading process of
various documents by different users.

“System
User i
i Upload Request h'—
i Document Details Form
i
! Fill Form and Submit i
| >
i : Verification and Uploading
i Confirmation Message
B

Figure 3.11 Sequence Diagram
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3.9 Ul Design

Services  Privacypolicy  Bylaws  IQAC

Home Al Academic Programmes Guidelines Contact Us

WELCOME TO CENTRE FOR OPEN & DISTANCE LEARNING (CODL) - UNIVERSITY OF COLOMBO

earning (CODL), University of Colombo. CODL is established for creating wider, affordable and easy access to higher

011 as a self-financing Centre with the mission of to be  facilitator for expanded

rtual Campus of the University of Colombo jinating Centre was established in Octot

higher education through extension, distance and blended courses using advanced gy. thereby to national P

ader vision and to provide the

uoc Downioads Services Privacy policy By-Laws

)

Programmes Guidelines Contact Us

Document Management System
of Log In
CODL

Email
Enter Email
Password

Enter Password

Click below to Register now

Register

Figure 3.13 Login Page

The system will have a login page for users to login and new users to register (Figure
3.13)

28



shboa Welcome ! admin@gmail.com 9 Log Out

omet

Document
Management

System of the Files Based on Category Files Based on Subcategory
coDL

W linuies EEEEN Templates QA mE Other

W Procurements

Number of Documents

ot 15

rae
cnase©
Pt

Other Procurements QA
7 6 1 5

Templates
7

View All Files

View All Files View All Files View All Files View All Files

Your Recent Documents

Name Category Sub Category Description Time Action
Deep Learning Image Recog ~ Minutes other Deep learning techniques in image recognition.  2025-01-05 17:54:50 ﬂ
Project Scope Definition Other Evaluations Initial project scope definition document 2025-01-16 17:54:59 ﬂ
Social Media Youth Impact Minutes Learning Resources Social media impact on youth culture. 2025-01-17 17:54:59 E
Employee Onboarding Other Strength & Quality of Staff Employee onboarding training materials. 2025-01-13 17:54:59 E
Investment Portfolio Analysis ~ Procurements Purchase Orders Stock market investment portfolio analysis. 2025-01-20 17:54:59 ﬂ
Cloud Market Analysis Minutes Syllabi Market analysis of cloud computing trends. 2025-01-09 17:54:59 iJ
API Integration Docs Templates Governance 8 Management ~Web service APl integration documentation. 2025-01-20 17:54:59 5
ajax_tutorial pdf Templates Syllabi fgdfg 2025-01-21 144835 | & \
2025 Sales Projections QA Budgets Annual sales projections for 2025 2025-01-15 17:54:59 ﬂ
Mobile Dev Best Practices Templates other Mobile app development best practices. 2025-01-20 17:54:59 :‘

Figure 3.14 Dashboard

After logging in the user will have a dashboard similar to above layout. (Figure 3.14)
The details and options will be available as per the privileges given to each user. The dashboard

above is for an admin user with privileges.
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Document
Management
System of the Document Upload
CcoDL
Category Subcategory
‘ Select Category v Select Subcategory A
Description
4
License
Select License v

Search
Search Existing Author

D New Author

Save As

Optional: Specify a custom filename.

Upload File

Browse..  No file selected

Upload File

© 2025 CODL DMS

Figure 3.15 Document Upload Form

The user interface of document uploading form is shown above. (Figure 3.15)
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4 IMPLEMENTATION

This chapter details the implementation of the proposed document management system
described in the previous chapter. It describes the specific technologies, tools and techniques
used in the development process including php, xampp, javascript libraries and bootstrap

framework. The chapter describes the implementation decisions and their justifications.

4.1 Implementation Process

When planning the implementation process it was clear that several modules were
needed to be integrated for the document management system.
e Document Managing Module
e User Managing Module
e Database Managing Module
e Entity Managing Module

4.1.1 Programming

PHP is the main programming language used in developing the software. It is widely
used and recognized to be sensitive and fast language for web-based software development and
a large community support is available.

Initially the Laravel framework was used in development but for more control and to
design more specific functionalities including some libraries that were unable to use with
Laravel framework, project was designed bearing the MVC architecture.

For the frontend development Bootstrap framework was used because of its popularity
and suitability with other aspects.

Xampp which contains Apache server, MariaDB and PHP was installed which provided
platform for development. (Figure 4.1)

https://www.apachefriends.org/
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= XAMPP Apache + MariaDB + PHP + Perl

What is XAMPP?

XAMPP is the most popular PHP development
environment

XAMPP is a completely free, easy to install Apache distribution
containing MariaDB, PHP, and Perl. The XAMPP open source

package has been set up to be incredibly easy to install and to
use.

Figure 4.1 Xampp

For the code editor Visual Studio Code was used. It provides extensions that can be
integrated with code editor which helps development with suggestions and debugging. (Figure
4.2)

https://code.visualstudio.com/

inal  Help
Welcome X
Y
v INSTALLED 7
ey Visual Studio Code
JavaScript (ES6) code snippets i

& S Walkthr

Laravel Artisan
Laravel Blade Snippets

PHP Intelephense

= W
Vs
=
[l

&

PHP Namespace Resolver

Prettier - Code format... ©523m

* RECOMMENDED
WSL

L

PHP Debug

L]

. GitHub Copilot

Figure 4.2 Visual Studio Code
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4.1.2 Database Management

For database and MySql database offered with Xampp was used in development.

Database creation, data and table manipulation was done using it. (Figure 4.3) (Figure 4.4)

(Figure 4.5)

| Modules
) service Module
Apache
B MySQL
‘ FileZilla
”l
| Mercury
\
‘ Tomcat

il

0:40 PM [main]

n |3:30:40 PM [main]
:30:40 PM [main]
4 [3:30:40 PM [main]

3:30:41 PM [Apache]
33042 PM [Apache]
30:42 PM [mysql]
3:30:42 PM [mysql]

php
aflel$e

Recent Favorites

XAMPP Control Panel v3.3.0

PID(s) Port(s) Actions
1384; 80, 443 Stop
4872 3306 Stop

Start
Start
Start

All prerequisites found

Initializing Modules

Starting Check-Timer

Control Panel Ready

Attempting to start Apache app...
Status change detected: running
Attempting to start MySQL app
Status change detected: running

Figure 4.3 Xampp Control Panel
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Figure 4.4 phpMyAdmin
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& docu_manage documentversions
@ id : int(11) EQ docu_manage testdocuments
# documentid : int(11) # documentid : int(11)

# versionnumber : inf(11) # category : int(11)
@ filepath : varchar(200)
# modifiedby : int(11)

m modifiedat - timestamp

# subcategory : int(11)
@ description - text

m filecreatedtime : timestamp

# user ;int(11)

£ docu_manage license

£ docu manage category

# license : int(11
(1 @ licenseid : int(11)

@ license - varchar(200)

¢ categoryid - int(11) @ owner - varchar(100)

(2 categoryname : varchar(200) = saveas - varchar(100)

= docname - varchar(100)

£ docu manage subcategory

# currentversion :int(11)

@ subcategoryid : int(11)

1 subcategoryname - varchar(200)
# categorysub - int(11) ’E £ docu_manage userroles
@ roleid : int(11)

@ rolename - varchar(100)

& docu_manage sector
# sectorid : int(11)
¢ userid : int(11) @ sectorname : varchar(200)

E £ docu_manage testuser

. > # viewhisdocuments - int(1)
# userrole : int(11) . : :
# viewsectiondocuments : int(1)
3 qu— # viewalldocuments : int(1) £ docu_manage department
2 password : varchari id i

aP e # addhisdocuments - int(1) ¢ departmentid - inf(11)

@ title : varchar(s id - i
- ) # addsectiondocuments - int(1) e )
@ firstname : varchar(100)

@ email : varchar(255)

@ departmentname : varchar(200)

# addalldocuments - int(1)

@ lastname : varchar(100) ditrole - int(1)
# editrole : in

# editdatabase - int(1)
# adduser - int(1)

# usersector : int(11)
# userdepartment : int(11)
m usercreatedtime : timestamp

# updateuser - int(1)

Jonsole

Figure 4.5 Database in Designer View
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5 TESTING AND EVALUATION

Testing is a crucial phase in software development which ensures the qualities such as
functionality, usability and performance ensuring that it meets the requirements and user needs.
Testing reveals problems that can lead to errors in future that could affect the software hindering
software operation. This chapter explains the testing methods and results obtained from those

testing procedures.
5.1 Testing Methodology

The software will be tested under two categories.

Functional Testing

Functional testing verifies if each function of the software operates accordingly to
requirements and ensure software does what it supposed to do. This focusses on testing outputs
for given inputs without considering inner workings of code.

Non-Functional Testing

Non-functional testing checks aspects of software that are not related to specific
functions or actions of user. Instead, how well the system performs, usability and other qualities

will be checked.
5.2 Functional Testing

Functional activities of the system were identified and a test plan was created to conduct

the functional testing process. Some of the test cases are as described below.

5.2.1 Test Plan

Test Name Test Process

Submit Blank Form Try to login with empty fields
Incorrect Email Type text which is not an email address
Incorrect Password Enter Incorrect Password

Enter Correct Details Enter correct credentials
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Log In

Email
Enter Email
Password

Enter Password

Figure 5.1 Log in

Table 5.1 Test Case TO01

Test Case ID T0O01
Function Submit Blank Form
Testing Process Try to login with empty fields

Expected Output Pop up Error Message and redirect to login

Output

@ localhost

Mo such user exists!
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Table 5.2 Test Case T002

Test Case ID

T002

Function

Incorrect Email

Testing Process

Type text which is not an email address

Expected Output No action and stays on the form and indicate not an email
Output
P Log In
Email
admin

Please enter an email address.

Enter Password

Table 5.3 Test Case T003

Test Case ID

T003

Function

Incorrect Password

Testing Process

Enter Incorrect Password

Expected Output

Pop up error and redirect to login

Output

@ localhost

Password is wrong!
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Table 5.4 Test Case T004

Test Case ID T004
Function Enter Correct Details
Testing Process Enter correct credentials

Expected Output Successfully login and directed to dashboard

Output

@ localhost

Logged In as admin Sucessfully !
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5.2.2 MIS Reports

Report generation is a key module in this system. Therefore, testing functionality of

these report generation is very important. Same functionalities were tested on all reports.

Table 5.5 Test Case TR001

Test Case ID

TROO1

Function

Show Registered Users List

Testing Process

Check Report Output

Expected Output

Successfully Load Registered Users List

Output

Export Filtered Data Search:
Title *  First Name Last Name User Status Sector Email Created at
user o sam@gmail.com 2025-01-14 10:45:24
admin 0 admin@gmail.com 2025-01-14 10:45:24
Mr John Doe user campus user!@example.com 2025-01-14 20:05:09
Mr Michael Brown user campus user2@example.com 2025-01-14 20:05:09
Mr Kevin Davis senior faculty senior2@example.com 2025-01-14 20:05:09
Mr Christopher Martinez admin institute admin3@example.com 2025-01-14 20:05:09
Mr Matthew Taylor user campus userd@example.com 2025-01-14 20:05.09
Mr Brandon Moore user campus userS@example.com 2025-01-14 20:05:09
Mr Daniel Martin senior faculty seniorS@example.com 2025-01-14 20:05:09
Mr Andrew Harris admin institute adminé@example.com 2025-01-14 20:05:09
Showing 1 to 10 of 27 entries Previous 1 2 3 Next

Table 5.6 Test Case TR002

Test Case ID

TRO02

Function

Export Registered Users List to a excel

Testing Process

Use export filtered data button and check downloaded file

Expected Output

Successfully download exported excel file

Output

ﬁ my_filtered_data.xlsx
C ed —4 3

Show all downloads
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5.3 Non-Functional Testing

5.3.1 Load Testing

Load testing evaluates system behavior under different load conditions to identify
system’s capacity, and ensure it can handle user traffic without issue when at operation state.
JMeter, an open-source load testing tool was used to simulate users and put the system under
load testing. Under different concurrent users such as 100, 500, 1000 the system was tested and
the results shows the ability of system to endure such conditions. (Figure 5.2) (Figure 5.3)
(Figure 5.4) (Figure 5.5)

# dashboard jmx (CA\Users\SADISH\Desktopjmeter\dashboard jmx) - Apache IMeter (5.63) o X

ETATVEE + -/
v A

Figure 5.2 JMeter User Thread Setup

Use multipart/form-data

Figure 5.3 HTTP Request
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_! dashboard jmx (C\Users\SADISH\Desktop\jmeter\dashboard jmx) - Apache JMeter (5.6.3)

t arch 1 S

]
[N Sampler result

Ky &) &) &) &) &) &) K} &y &) &y &) Kp @) K K &) &)

Figure 5.4 Result Tree

£ dashboard jmx (C\Users\SADISH\Desktop\jmeter\dashboardjmx) - Apache JMeter (56.3) o X

Figure 5.5 Summary Report
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5.3.2 Usability Testing

Usability testing, also known as user experience (UX) testing, puts software applications
in the hands of real users to assess their ease of use and effectiveness. By observing a small
group of target users performing typical tasks, usability testing aims to identify practical

problems related to navigation, control, and the ability to achieve desired outcomes.

Developed iteration of the system was given to interact with and measures were taken

from small questionnaire. Below is the summary of responses given by the users. (Figure 5.6)

Overall System Experience
4 responses

@ \ery Good
® Good

@ Average
@® Poor

@ Worse

Figure 5.6 Usability Testing Results
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6 CONCLUSION

This concluding chapter summarizes the project's outcomes, reflecting on the
development of a document management system designed to address the challenges explained

in chapters at the beginning.
6.1 Critical Analysis of Project’s Success

The objective of improving managing documents in CODL was accomplished by using
the developed system. The system stores and manages electronic versions of documents
reducing paper-based documentation and saves cost on resources significantly. Version control
feature improves document tracking and searching while document retrieving is greatly
improved enabling better access to documentation for efficient decision making. While
conducting review meeting and user evaluations it was clear that the system improved
satisfaction of the stakeholders involving document management activities. User access

controlling in the system enables to control access status to respective users very easily.

6.2 Lessons Learnt

The initial problem, managing documents efficiently based on rules applied in
physically stored environment, presented unforeseen complexities as requirements evolved
during development of the digital system. Traditional frameworks proved unsuitable for the
specified needs of this specific context, which caused the need of creating a custom structure
and techniques based in the Model-View-Controller (MVC) architectural pattern. Following a
SDLC approach the system were created with core functionalities including document storage,
search, version control and user access management.

Important challenge came across in implementing user permissions. The need of
privileges required for different user roles demanded careful design and implementation.
However, iterative interactions with prototype versions of the system provided a clearer
understanding of their needs, generating valuable feedback and new ideas that were added into
the final product. The project achieved a significant amount of its initial objectives. The system
effectively addresses requirements of document storage and retrieval. Document searching
capability was praised by users as seen from the feedback from user acceptance testing. In
summary the project successfully delivered a functional DMS that met main needs of users

identified in requirements analysis.
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6.3 Future Work

Finally, considering potential avenues for future work. These include integration with
other systems, advanced search capabilities, improved reporting features, mobile accessibility,
OCR capabilities for documents. These suggestions are based on the insights gained during the
project and aim to further enhance the system's effectiveness and usability. The system can be
enhanced by adding collaborative editing features by integrating real-time co-authoring

capabilities and improved change tracking.
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APPENDICES

Appendix A — Requirements Gathering Interview

Questions to guide interview on requirements gathering

A S AR S A e
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hnNn A W NN - O

Do you think introducing a new DMS will be valuable?

What are the current processes happening when managing documents?

What are the types of documents that are currently being used?

How do you currently find and locate documents?

How do you currently keep track of document status? (version control)

Are there any repetitive tasks you follow in current process?

What are current methods being used when sharing collaborating creating documents?
What are the most exhausting processes in current situation?

What are the functions you would like to have in your new system?

. What kind of security levels user levels are needed for documents?
. How many users might be using this system?

. Do you expect to increase number of users in the future?

. How comfortable are you with technology?

. What level of training do you think you will need?

. What can be considered to encourage the users to use the system?



Appendix B — User Evaluation

The Following charts shows the results of User Evaluation. (Figure B.1) (Figure B.2) (Figure
B.3) (Figure B.4)

Ease of Use
4 responses

@ \ery Good
® Good

@ Average
® Poor

® Worse

Figure B.1 User Evaluation (Ease of Use)

Search Functionality
4 responses

@ \ery Good
@® Good

@ Average
@ Poor

@ Worse

Figure B.2 User Evaluation (Search Functionality)

Document Upload and Organization
4 responses

@ \ery Good
® Good

© Average
@® Poor

@ Worse

Figure B.3 User Evaluation (Document Download and Organization)



Report Generation and Retrieval

4 responses

@ \ery Good
@® Good

@ Average
@® Poor

@ Worse

Figure B.4 User Evaluation (Report Generation and Retrieval)
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Appendix C — User Manual

Document Management System of CODL

» Accessing the system

e Direct to the official website of the CODL (Figure C.1)

e https://vcuc.cmb.ac.lk/

UOC  Downloads  Services  Privacy policy By-Laws 1QAC

Home About Academic Programmes Guidelines st Contact Us

WELCOME TO CENTRE FOR OPEN & DISTANCE LEARNING (CODL) - UNIVERSITY OF COLOMBO

versity of mbo. CODL is established for creating wider, affordable and easy access to highe
Jcat ude
tual Campus of the University of Colombo - Coordinating Centre was estabiished in October 2011 as a self-financing Centre with the mission of ‘to be a facilitator for expanded
higher education through extension, distance and blended courses using advanced thereby to national P
In Jani i r ity Ce vas renamed as ‘Cyber Camg f the University of Colombo with a broader vision and to provide the
ppor r h atic l-re

Figure C.1 - CODL Website

e Click on the DMS on navbar (Figure C.2).

UOC  Downloads  Services  Privacy policy By-Laws 1QAC

Home About Academic Programmes Guidelines

WELCOME TO CENTRE FOR OPEN & DISTANCE LEARNING (CODL) - UNIVERSITY OF COLOMBO

e official website of the Centre for Open & Distance Learning (C niversity of mbo. CODL is established for creating wider, affordable and easy access to highe
education through blended and student-centered lear g opportunitie
tual Campus of the University of Colombo - Coordinating Centre was estabiished in Octobe ncing Centre with the mission of ‘to be a facilitator for exponded
higher education through extension, distance and blended courses using advanced thereby to national P
In Jans ), Vi P i Cc re was renamed as ‘Cyber Camg f the University of Colombo with a broader vision and to provide the
ppor rt h 3 l-re

Figure C.2 - CODL Website Navbar DMS
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https://vcuc.cmb.ac.lk/

You will be directed to the Login Page (Figure C.3).

Academic Programmes

Contact Us DMS

Document Management System

of Log In
e Email
Enter Email
Password
. Eai Enter Password
=
= |l
o= Click below to Register now
i

Figure C.3 CODL DMS Login Page

» Registering for the system
If you are a new user you need to Click on the Register button in the Login Page.

You will be directed to following Registering page (Figure C.4).

Academic Programmes

Guidelines Contact Us

Document Management System of CODL
Registration Form

Title

First Name Last Name
Mr First Name Last Name
Select appropirate Title Type First Name Type Last Name
E-mail Email
Enter Official E-mail
Faculty / Campus / Faculty / Campus / Institute
Institute
Enter Belonging Sector
Faculty / Campus / Department
Institute
Enter Department

Figure C.4 DMS Registration Page

e We recommend you to gather this information first before registering. Use your

official E-mail when entering the details.
Registration process will be done by CODL staff. The details you enter will be send to

CODL staff and after registration confirmation will be sent to your official email you
entered.



e Logging In the system

e Ifyou are a registered user you need to enter your official Email and Password, Click

on the Log In button in the Login Page (Figure C.5).

Document Management System

of Log In
COoDL

Email
Enter Email
Password

Enter Password

Click below to Register now

Figure C.5 DMS Login

e Based on your user level and privileges allowed you will be directed to dashboard.
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Appendix D — Management Reports

Files Based on Category

The following Figures

EE Minutes BN Templates QA mEEEm Other . :
B Procurements (Figure D.1) (Figure D.2) are

A

management reports used to
show the types of documents in
the document management

system.

Figure D.1 - Category based Files Chart

Files Based on Subcategory
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Figure D.2 - Files Count based on file subcategories
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The following figures show the reports that can be generated from the system and using
Export Filtered Data button the reports can be downloaded as an excel file. (Figure D.3) (Figure
D.4) (Figure D.5) (Figure D.6)

Complete Documents List Close This Window

Export Filtered Data Search:

Document Sub Uploaded

Name Saved As Category Category Uploaded by at License Author Action

2025 Sales 2025_sales_projections.xlsx QA Budgets admin@gmail.com 2025-01-15  CCBY-ND Grace

Projections 17:54:59 (Attribution- Wilson
NoDerivatives)

ajax_tutorial.pdf  dfg Templates Syllabi admin@gmail.com 2025-01-21 CC BY-NC-SA dfg

14:48:35 (Attribution-

NonCommercial-
ShareAlike)

APl Integration api_integration_docs.pdf Templates Governance admin@gmail.com 2025-01-20  CCBY-NC-SA Victor

Docs & 17:54:59 (Attribution- Clark

Management NonCommercial-

ShareAlike)

Cloud Market cloud_market_analysis.pdf Minutes Syllabi admin@gmail.com 2025-01-09  CCBY-NC-SA Alice

Analysis 17:54:59 (Attribution- Johnson
NonCommercial-
ShareAlike)

Code Review code_review_guidelines.pdf Templates Syllabi manage@gmail.com 2025-01-20  All Rights Ryan

Guidelines 17:54:59 Reserved White

CRM Database crm database schema.pdf Templates Budaets user@amail.com 2025-01-06  CCBY-ND Noah +

Figure D.3 - Reports Sample 1

Files List

From Date To Date Check
mm /dd/ yyyy (] mm /dd / yyyy ]

Export Filtered Data Search:

Name 4 Category Sub Category Description Time

2025 Sales Projections QA Budgets Annual sales projections for 2025. 2025-01-15 17:54:59
API Integration Docs Templates Governance & Management Web service API integration documentation. 2025-01-20 17:54:59
Cloud Market Analysis Minutes Syllabi Market analysis of cloud computing trends. 2025-01-09 17:54:59
Code Review Guidelines Templates Syllabi Software code review guidelines. 2025-01-20 17:54:59
CRM Database Schema Templates Budgets Database schema documentation for CRM system. 2025-01-06 17:54:59
Customer Feedback Survey Minutes Budgets Customer feedback survey results. 2025-01-08 17:54:59
Deep Learning Image Recog Minutes other Deep learning techniques in image recognition. 2025-01-05 17:54:59
Digital Transformation Case Minutes Governance & Management Business case study on digital transformation. 2025-01-20 17:54:59
Employee Onboarding Other Strength & Quality of Staff Employee onboarding training materials. 2025-01-13 17:54:59
(SIS S + Peminctinan ~n T [IPEUR U SR S S PR S St S 2ME A1 9N aT.CACo

Figure D.4 - Reports Sample 2
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Documents with Descriptions

Export Filtered Data
Document Name

2025 Sales Projections
ajax_tutorial pdf

APl Integration Docs

Cloud Market Analysis
Code Review Guidelines
CRM Database Schema
Customer Feedback Survey
Deep Learning Image Recog
Digital Transformation Case

Employee Onboarding

Showing 1 to 10 of 26 entries

Documents with Descriptions

Export Filtered Data
Document Name ¢

CRM Database Schema

Project Status Minutes

Showing 1 to 2 of 2 entries (filtered from 26 total entries)

Description

Annual sales projections for 2025.

fgdfg

Web service APl integration documentation.
Market analysis of cloud computing trends.
Software code review guidelines.

Database schema documentation for CRM system.
Customer feedback survey results.

Deep learning techniques in image recognition.
Business case study on digital transformation.

Employee onbearding training materials.

Figure D.5 - Reports Sample 3

Description
Database schema documentation for CRM system.

Project status update meeting minutes.

Close This Window

Action

(]
(]
(2]
(]
(]
[+
(2]
(+]
[+

Previous 1 3 Next

Close This Window

Action

Previous 1 Next

Figure D.6 - Reports Sample 4
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