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ABSTRACT

In this digital era with easy access to the internet, everything is easy. If you want to
learn anything from the internet you can do it with the help of the web application
accessing them via the internet. Nowadays web applications play a vital role in our day-
to-day life. But for programmers, especially beginners, need the help of other
experienced persons to guide them. This sometimes leads to the downfall of many
beginners for lack of proper or any guidance at all. The developed system is a web
application aimed at helping programmers learn and practice data structures and
algorithms. To guide the learners on what to learn, we have developed a web
application. The front-end was implemented using HTML5, CSS3, and Bootstrap. On
the other hand, Python, Django, sqlite3 was used in the back-end. In addition, a mobile
application will be developed in the future. To guide the student Al is used in the web
application. This system makes students' lives easier by guiding them even if he/she is
not from the CSE background. Trainers from different regions can upload their tutorials

for the students. This project will help the students to start their programming journey.
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CHAPTER 1
INTRODUCTION

1.1 Introduction

In the path of programming and problem solving, mentors play a huge role for their
mentees. In the beginning, a new programmer wouldn’t always know what to do or how
to plan their learning paths. That is where mentors come as saviors. But it isn’t always
easy to find a good and experienced mentor. Depending on the mentor, a programmer
may become very good and go far or they might give up midways being demotivated
and depressed. That is why we decided to build a system that would act as a mentor for
programmers and will always be available to everybody. As such lowering the

dependency on mentors for beginners.

In this proposed project, we have a few sections. One of them is the admin section.
admins can modify, add, delete and review the contents of the web application. There
will be a superuser who can add or remove admins. Admins can modify their personal

details.

Another is for normal users. They can read tutorials, edit their personal info and get
guidelines. All users can add tutorials and some problems for those tutorials. Admins

will review them and if suitable, these tutorials will be added to the website.

The tutorial section is where all the tutorials can be found. There will be some problems
to be solved for all tutorials. Each tutorial will have relevant topic-related tags. There

will be a comment section for each tutorial and readers can add comments there.

Another section will be for recommendations. Recommendations will be made based
on the users’ previously learned topics and solved problems. Al will be used for this.

In short, in this system, users will add tutorials on topics they are fluent in. Read
tutorials on different topics and get problem suggestions on those topics. They will also
get recommendations on what to learn next based on their past activities. the Al will

ensure that the recommendations are as best as possible.

©Daffodil International University 1



1.2 Motivation

Firstly, during our second semester of university when we started programming, we
didn’t know how to start or after learning a topic what to do next. We struggled a lot

until we got mentors.

Secondly, after getting mentors, we became too dependent on them. But they couldn’t
always spare time for us as they were busy themselves and we felt lost at those times.

Thirdly, I’ve seen many people stopping midway because they didn’t have mentors and
didn’t know how to move forward from a certain point. As a result, they started trying

out random topics and eventually gave up.

Fourthly, I’ve also seen people who didn’t get proper guidelines or got poor guidelines

from inexperienced persons. Which eventually led to them giving up.

Finally, after facing all these circumstances, we felt it would have been better if there
were a system that could guide us properly. We searched the Internet for solutions. But
we didn’t find any such system. So, we decided to try to build such a system and started
to study and research about it. After completing our initial study, we saw that it was

possible to build such a system and started working on it.

1.3 Objectives

In this project, our main objective is to develop a system for programmers which will
guide them as a mentor on what they should learn after one particular topic. Some

specific objectives are needed for this project.

e It's very important to analyze the system. We need to collect data, identify the
system requirements and evaluate this data and requirements.

e Next is to design the model for the learning system. This is a web-based
application. So, firstly design the Front-end part for user interaction and next is
to implement the Back-end using python and Django framework.

e Next is to add tutorials and relevant problems to the website and train the Al.

e Thelast part is to test and validate the system to ensure that it runs successfully.

©Daffodil International University 2



1.4 Expected Outcome

e In every learning process everyone needs a mentor who can guide them. This
platform will guide them as a mentor which will help them fulfill their need of
a mentor.

e In this web application there will be an auto-guidance system that makes
students' learning process easy and smooth. The auto system will tell them what
to learn next after completing one lesson.

e There will be a lot of tutorials for the students. After completion of a particular

tutorial, there will be some problem sets that should be solved by the students.

1.5 Report Layout

Report Layout means specific information about every chapter of the project. As our
project is a development project, we will describe our project in six chapters. These
six chapters are Introduction, Background, Requirement Specification, Design
Specification, Implementation, Testing, and the last chapter is the conclusion and

future scope.

In the First Chapter, we just described the total view of our project including

Introduction, Motivation, Objectives, Expected Outcome, and Report Layout.

In the Second Chapter, illustrates information about the background of our project
like related works, Comparative Studies, the Scope of the problem, and what kinds of

challenges we were faced to create the routine.

In the Third Chapter, Describes some requirements and functionality of our project.
The business process model and use case modeling were described how to work the
routine exactly. In addition, requirement collection and design requirements were

specified which types of data needed for this project.

In the Fourth Chapter, Design Specification includes Front-end Design, Back-end
Design, Interaction Design, and UX and Implementation Requirements. The types of

language used in the Front-end and Back-end will also be described in this section.

In the Fifth Chapter, after completing the Front-end and Back-end design then the

next part is implementation and testing. How to implement using a database and how

©Daffodil International University 3



to user interaction with the system are given here. In addition, the testing result and

reports are also viewed in this section.

In the Sixth Chapter, which is the last part of this project including two sections-
Conclusion and Future Scope. The future scope section describes in detail the features

that can add in the future with the system.

©Daffodil International University 4



CHAPTER 2

INTRODUCTION

2.1 Introduction

Almost every CSE student wants to learn problem-solving. But things are complicated
for the newcomers. Because in the path of learning it’s hard to get a mentor. And we
all know that if someone had a mentor for them it would be of great help for them to
learn. For that reason, we are developing a web app where the students will get the

guidance of a mentor and also get recommendations on what to do next.

In our system, there are several sections. One of them is the admin section. Admin has
the superpower. Admins can modify, add, delete and review the contents of the web
application. There will be a superuser who can add or remove admins. Admins can

modify their personal details.

Basically, most people think that programming is only for science background students
and those who are from computer science backgrounds are able to write code in
different programming languages. But this boundary is broken and from any kind of
background, people can learn programming and if we look at different IT companies

there are a lot of people working in the industry from non-science backgrounds.

Even many university students lost their path on programming for the lack of a mentor.
If they use our website, they can easily get mentoring on what to do after finishing one
chapter. Even the user can upload a tutorial on a specific topic and then some problem

will be given which will be solved by the learners.

The automated system will play a vital role in our website. It will help the students most
who want to learn to solve problems. In this system, with proper guidance, their

programming journey will be much easier.

2.2 Related Works

This work might be complicated in many steps collecting information, calculating their

track, maintaining the tutorials, and the problems based on the tutorials. For this process

©Daffodil International University 5



to implement the system the requirements are too complicated. Because there's a lot of
educational websites or programming websites to learn to program. But the problem
they face most while learning programming is that after watching a full tutorial or
reading a full blog what to learn next and which problem to solve based on their

learning.

For example,

B 0O® H& 8@

CP-Algorithms T £ Page Authors

E-Maxx Algorithms in English

Articles

Algebra

« Funda

Figure 2.2.1: Related work CP-Algorithm page
link: https://cp-algorithms.com

This site is in English but there’s no suggestion for the user. cp-algorithms is a site that
contains English-translated tutorials. The original site is emaxx.com which is in

Russian. this site is in English and it doesn’t have any recommendation system.
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Figure 2.2.2: Related work Shafaetsplanet page

link: http://www.shafaetsplanet.com/?p=1437

This site is in Bangla but they also don’t give any suggestions so users who are here

need to learn things randomly which is a disadvantage for them.

And because of this confusion, they lost track and they didn’t continue their practice.
As aresult, they are out from learning programming. For solving this problem, we made
a system that will guide them as a teacher and keep them on track as a mentor in their
learning process. In this way, it will help them in their career development. And because
of this confusion, they lost track and they didn’t continue their practice. As a result,
they are out from learning programming. For solving this problem, we made a system
that will guide them as a teacher and keep them on track as a mentor in their learning

process. In this way, it will help them in their career development.

2.3 Comparative Studies

We know that every system has some quality and some drawbacks. Our project named
“Algo Vault” is a learning system. In our project, there’s an automated system for

guidance but also a manual system available for the admins and superusers. Because
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reviewing tutorials should be handled manually and the tutorial quality should be

checked by the admins.

Our project is better than others for some reason. Here users not only get the benefit of
a mentor but also can practice for their problems and in the comment section they can
give their lesson-related problems and someone who is better in that can answer this in

the comment section.

There are many facilities in our project for the users. The admin team will always be
concerned about the data of the user and always look at the quality of the tutorials which
will be provided for the learners. The learners can easily find the problems based on
their activity and can practice a lot of problems according to the activity. They can also

participate in various programming contests based on their learning.

2.4 Scope of the Problem

The project “Algo Vault” is for learners who want to learn programming with proper
guidelines. This will be helpful for every university student who is with a computer
science background as well as non-science background students. Because our proposed
system is very easy to use for the user to keep them on track. Easy to find the topic of
what they want to learn and what to learn next the automated system will tell them.
There’s also the manual system in our system for the admin panel that can edit, delete,
and modify the system. However, our project is web-based, so we keep the user
interface simple for all the users so that they can operate them easily. We think that our

proposed system will help the other educational websites to make their sites automated.

2.5 Challenges

Our proposed system is for auto-guidance as a mentor in the learning process. To
develop such a system, we need to go through a lot of difficulties. Auto guiding a
student on what to learn next after learning a previous topic is tough enough. Our system
collects the data that is learned by the user and based on the user activity it gives
suggestions on what to do next. Some challenges are -

©Daffodil International University 8



o Designing easy to use Ul for the users

o Learning to create responsive web pages

e Learning Python and Django framework for backend

o Collecting and analyzing data of the users

e Making sure users get proper suggestions

e Making sure that the same category suggestions do not always appear and it is

properly distributed among all the categories

©Daffodil International University 9



CHAPTER 3

REQUIREMENTS SPECIFICATION

3.1 Business Process Model
The elaboration of BPM is Business Process Model. Business Process Model refers to

the graphical user interface. It indicates how the process exactly works.

) Profile
Start >\ Login —»@

Read ‘_J

Tutorials
Wark Turotials Wark pmmemi* Check Progress

User

as Dane as Solved

Get Topic
- Write Tutorials Recommendation

Add Tutorials

Add Problems
Review Pending
Tutorials

- @

Admin Add/Remove

Y

Figure 3.1.1: The Business Process Model for the Proposed Project
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BPM provides you with a clear thought about your idea. BPM likewise gives you the
consistency of your application. It reduces the wasteful capacity. BPM helps the project

to decrease the cost, increment speed, and increment the nature of the process.

In the BPM, every process started at the start node and finished the process at the end
node. In this figure 3.1.1, we can see that admin, user and staff started with the start
node and finished with the end node. We can definitely say that Admin can maintain
the full process, and staff can add tutorials/problems and also review the pending
tutorials. On the other hand, the user can read tutorials, mark tutorials done also with
mark problems as solved. The user also can check their progress and get their

recommendation.

Therefore, Business Process Model easily describes the full project in a simple

graphical interface.

3.2 Requirements Collection and Analysis

From the discussions till now, we now have a general idea about what the
requirements are. They are as follows:

We need a system where a user can read and submit tutorials and get
recommendations. We would also need a page to show the progress of the user. After
logging in the user can access these features. And logged-out users are able to see the
tutorial articles.

When a user acts as a general user, they will be able to read and post tutorials. After
posting tutorials, it will need to be reviewed by staff or admin user. The user can also
check his progress and update his profile.

When a staff take a general user, they can access and do everything a general user
can. Besides that, staff can approve, edit or delete an article.

For recommendations, we will have to build an algorithm that can properly give
suggestions to the users. For this we would have to do thorough research on topic

suggestions.

Also, for controlling all these processes, we will use the Django admin panel. Which
only the admin and staff has access to.

©Daffodil International University 11



We would have to choose a development model for the application. We will use agile
method for the dev process.

3.3 Use Case Model

User

<<Extends>>
Read Tutorials
Get Suggestion prnancanssana,

Check Problem List

Check Progress |

\
1
|
i
[}
i Edit Profile —_
VT = = i
<<include>> )
¥ i i “‘/ <<include>>
! | <<include>x,
Submit Tutorials 1 = > Log in ( ................ .
H
|
- e
;
=9  Review Tutorials ~ presssessssend Register /

— Give Feedback

p.

<<include>>

' <<include>>
' P

~—  Updare Tutorials

Add Tutorial

Admin

Figure 3.3.1: The Use-Case Diagram for the system
Use case diagram is one kind of scenario, which in your system or framework connects

with the general people, organization, and external system. Normally users and
applications in various circumstances use cases can abridge the whole project for the
user easily. We can see the entire project in a solitary diagram using a use case diagram.
Use case diagram helps to develop the project. The oval shape represents the use case
and the stick figure represents the actor or user in the process, The proper use case

diagram and activities are used to reach the actual destination.

In this project, users have to log in to save their data and progress. Without logging in

they only can see some functionality that doesn’t need to save. They can view what
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they need after logging in and what they actually want to learn. They will get
suggestions based on their activity which helps them to keep them on track and learn
efficiently. Here users can add tutorials and also, they can solve the problem of others
in the comment box. Admin can review the tutorials and also update the problem list.
After reviewing the tutorial admin can approve the post also admin can see the pending

post for approval.

3.4 Use Case Description

There is some model given in below:

Table 3.4.1: Use case description of New Registration

1 | Use Case Name: | Register

2 | Pre-Condition: None

3| Actor: All User

4 | Internal Path: 4.1: Click on Register Button
4.2: Enter Username

4.3: Enter Full Name

4.4: Enter Email

4.5: Enter Password

4.6 Confirm Password

4.7: Click Submit button

4.8: Confirm email by clicking the link sent to the email

5 | Exceptional Path: | 4.2.1: Username contains characters other than letters and digits
4.2.2: Username already in use

4.4.1: Invalid email

4.4.2: Email already in use

4.5.1: Password must contain both letters and digits.

4.5.2: Password is less than 6 characters

4.6.1: Passwords do not match
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Table 3.4.2: Use case description of Login

1 Use Case Name: Login

2 Pre-Condition: Register

3 Actor: All User

4 Internal Path: 4.1: Click the login button

4.2: Enter Username
4.3: Enter Password
4.4: Click Submit

5 Exceptional Path: 4.2.1: Wrong Username
4.2.2: Wrong Password

Table 3.4.3: Use case description of Forgot Password

1 [ Use Case Name: Forget Password

2 | Pre-Condition: Registration

3 | Actor: All user

4 | Internal Path: 4.1: Click on the login button

4.2: Click on Forgot Password?
4.3: Enter email address

4.4: Click submit

4.5: Click the link sent to the email
4.6: Enter a new password

4.7: RE-enter new password

5 | Exceptional Path: 4.3.1: Invalid email address
4.3.2: Email not registered
4.6.1: Invalid password format

4.7.1: Passwords do not match

©Daffodil International University
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Table 3.4.4: Use case description of New Registration

1 | Use Case Name: Update Profile
2 | Pre-Condition: Login
3 | Actor: All user
4 | Internal Path: 4.1: Click on the profile button
4.2: Enter Name or leave empty
4.3: Enter email or leave empty
4.4: Enter current password
4.5 Enter a new password or leave empty
4.6: Re-enter new password
5 | Exceptional Path: 4.3.1: Invalid Email

4.4.1: Incorrect Password
4.5.1: wrong password format

4.6.1: Passwords doesn’t match

Table 3.4.5: Use case description of Contact Us

1 | Use Case Name: Contact Us
2 | Pre-Condition: None
3 | Actor: General user
4 | Internal Path: 4.1: Click on Contact Us
4.2: Enter Name
4.3: Enter Email
4.4: Enter Subject
4.5: Enter message
5 | Exceptional Path: 4.2.1: Empty field

4.3.1: Empty field
4.3.2: Invalid email
4.4.1: empty field
4.5.1: empty field

©Daffodil International University
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Table 3.4.6: Use case description of Submit Tutorial

1

Use Case Name:

Submit tutorial

Pre-Condition:

Login

Actor:

All user

Internal Path:

4.1: Click the profile icon
4.2: Click my tutorials

4.3: Click add tutorials

4.4: Enter title

4.5: Enter tags

4.6: Enter details

4.7: Add suggested problems

Exceptional Path:

4.4.1: Empty field
4.5.1: Empty field
4.6.1: Empty field
4.7.1: Empty field

Table 3.4.7: Use case description of Review Tutorial

1 | Use Case Name: Review tutorial
2 | Pre-Condition: Login
3 | Actor: Stuff, Admin
4 | Internal Path: 4.1: Click the profile icon
4.2: Click pending tutorials
4.3: Click tutorial title
4.4: Click approve or disapprove
5 | Exceptional Path: 4.3.1: Tutorial does not exist

©Daffodil International University
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Table 3.4.8: Use case description of Delete Tutorial

1 | Use Case Name: Delete Tutorial
2 | Pre-Condition: Login
3 | Actor: Stuff, Admin
4 | Internal Path: 4.1: Click tutorials
4.2: Click tutorial title
4.3: Click delete
4.4: Enter password
4.5: Click confirm
5 | Exceptional Path: 4.2.1: Page doesn’t exist

4.4.1: Incorrect password

Table 3.4.9: Use case description of Tutorial Read

1 | Use Case Name: Tutorial read
2 | Pre-Condition: Login
3 | Actor: All user
4 | Internal Path: 4.1: Click tutorials
4.2: Click tutorial title
4.3: Click Mark as Done
5 | Exceptional Path: 4.2.1: Page does not exist

Table 3.4.10: Use case description of Comment

1 | Use Case Name: Comment

2 | Pre-Condition: Login

3 | Actor: All user

4 | Internal Path: 4.1: Click tutorials

4.2: Click tutorial title

4.3: Write a comment in the comment section

©Daffodil International University 17




4.4: Click the comment

5 | Exceptional Path: 4.3.1: Empty field

Table 3.4.1: Use case description of Recommendation

1 | Use Case Name: Recommendation

2 | Pre-Condition: Login

3 | Actor: General user

4 | Internal Path: 4.1: Click the profile icon

4.2: Click my progress

5 | Exceptional Path:

3.5 Entity Relationship Diagram

The entity-relationship diagram is one kind of summary of all data structures of the
system. For this system, the entity-relationship diagram represents the database that is
important for this system. The relationship between tables is also shown with the

entities in this diagram.
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Tutorial ID

Admin f
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Figure 3.5.1: Entity Relationship Diagram

3.6 Logical Data Model

The logical data model is the process of representing data architecture and organization
in a graphical way. The logical data model provides all the entity relations of a system.
It is specific problem domain expressed independently of a particular database

management product or storage technology.
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User
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Tutorial

User_ID: Int(20)
Name:Varchar(30)
UserName::Varchar(20)
Email:Varchar(30)

Tutorial_ID: Int(20)
Autho_ID: Int(20)
Titile: Varchar(50)

Description:
Varchar(2000)

Date: DateTime

Approval stastus: bullian
/
c A
ategory Tags
Category_ID: Int(20) Tag_ID: Int(20)

Name: Varchar(30)

Name: Varchar(30)

Figure 3.6.1: Logical Data Model of the System

3.7 Design Requirements
There are some requirements to generate the “Algo Vault” system. They are hardware
requirements and software requirements.
Hardware Requirements:
Hardware requirements or specification means what kind of hardware is needed to
operate the project.
e Processor: Platinum 11l or Higher.
e Ram: 512MB or more.
e Hard Disk:500MB or more.
e Screen Resolution at least 640*480 or above.
e Required Internet connection.
Software Requirements:
Though the system is a web-based application, so the client-side is required.
e Operating System: Windows/Linux.
e Database: SQL.ite.
e Sublime Text for editing.
e Inter Browser for View.

e VS Code and PyCharm for editing.
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Language
e HTML
e CSS
e Bootstrap
e Python
Framework

e Django Framework
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CHAPTER 4

DESIGN SPECIFICATION

4.1 Front-end Design

The front-end is one kind of application that the user interacts with the application
directly. Front-end converts the data to the graphical interface for the user to see and

interact with the data easily.

Front-end is the viewer site of the user. Our project “Algo Vault” is one kind of web-
based application. This application also has two-part. One is the front-end and another
is the back-end.

The Front-end part includes some language. They are HTML, CSS, JS(JavaScript).
HTML refers to the Hypertext Markup Language and CSS refers to the Cascading style

sheet. On the other hand, JavaScript is one kind of scripting language.

Html and CSS are used for creating a structure for the application. HTML can derive
the header, footer. In addition, how the text is displayed in the application and how the
other thing on the website will appear. The front-end design tells us how easy the system

is for the user and how interactive the system is.

There’s a lot of designers who are responsible for the front-end implementation whom

we called front-end designer.

HTML and CSS are the main structural elements of a web. Without knowing these no
one can create a website. HTML is like the foundation of a building and CSS is like

how the building looks. And for more functionality in a website, we use JS.

After completing the front-end part, we just see the user interface that how the system
looks, and after clicking a specific button it works properly or go that pointed page or

not.
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4.2 Back-end Design

The back-end is also a program that indirectly supports the front-end site. The back-end
is also called the server-side. Because it helps with how the site works, updates and
changes. The back-end is a program that users cannot see in the browser. It can only be
modified by the administrator. Users only can use the functionality of the system but
actually what is happening behind the system to get the user data accurately is only
maintained in the back-end.

We have already been told that our project name is “Algo Vault” which is basically a
web-based application. The application works dynamically. If one needs automation
then he needs a backend server. Without a back-end system it is impossible. To run the
backend system perfectly there’s a lot of programmers whom we call backend

engineers.

Back-end usually consists of three parts. They are an application, server, and database.

In this system, all information is stored in the database and then run by a server.

Back-end also controls the security of the application. Dynamic sites are always
changing updates in real-time. For dynamic sites, a database is required to work

properly.

Django is a high-level Python web framework that enables the rapid development of
secure and maintainable websites. Built by experienced developers, Django takes care
of much of the hassle of web development, so you can focus on writing your app

without needing to reinvent the wheel.

Django helps us write software that is:

e Complete
o Versatile
e Secure

e Scalable

o Maintainable

e Portable
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4.3 Interaction Design and UX

Goal-Driven Design: User research is very important to know the real scenarios and
related problems. That is the actual person who used the system. What we want to
achieve through our persona should be well defined by user stories. User storied give

logic to our thoughts making the design perfect.

User Expectations: This is the same case when a user comes to an application and
performs some actions expecting some reaction from the product. If a user fills some
form and clicks ‘Done’, he expects some confirmation alert or an error message if

something is wrong with any of the fields, he expects some alert or error message.

Usability: There should be less attention to figuring out how to use the application so
that the user can focus on completing the task. The product should be very easy to use

and easy to understand its functions.

Utility: It is the most important factor focusing on “Does the user find the function
useful?” or “Is the function important or is it designed to give a high-quality Ul factor
only?” The function should solve some problem or purpose then only it is useful to the
user. There should be a very logical reasoning behind the function to complete a

valuable task.

Affordance and Signifier: Function that speaks for itself and suggests its own use its
affordance. Signifier hints at the affordance of the particular function and suggests how
to use it.

4.4 Implementation Requirements

Requirements for implementing Front-End: This system is implemented with web
programming. For this, | have used VS Code to write code and the languages are
HTML, CSS, Bootstrap

Requirements for implementing Back-End: To implement the database | have used
SQLite database with Django.

Summary of the languages, Frameworks, and tools
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e HTML

e CSS

o Bootstrap
e JavaScript
e Django

e SQLite
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Chapter 5

IMPLEMENTATION AND TESTING

5.1 Implementation of Database

This is a web-based project and it stores data in a database. We have used sqlite3 for

the database. We have used Django built-in models to create the database. We have

used ORM to implement this database. So, for queries, we have used the built-in

functions of Django. When a user logs in or registers or updates their profile, the

actions are checked on the database at that time. Figure 5.1.1 shows the tables and

contents of the database.

& DB Browser for SQLite - D:\OneDrive - Daffodil

Fle Edt View Tools Hep

Mew Datsbase | Open Datsbase

y f\Project\db.sqlite

/0pen Project ([ Save Project (@ Attach Datsbase ¢ Close Database

DstabaseStructre  BrowseData  EditPragmas  Execute SQL
create Table  “fCreate Index ble. Eerint
Hame Type Schema

~ [ Tables (14)
] auth_group
"] auth_group_permissions
] auth_permission
= auth_user
] auth_user_groups
] auth_user_user_permissions
| django_admin_log
] django_content_type
] django_migrations
] django_session
] main_app_profile
] main_app_reading_list
| main_app_tutorial
7 sqlite_sequence
v ' Indices (18)
auth_group_permissions_group_id_b1...
auth_group_permissions_group_id_|

auth_group_permissions_permission_i..
auth_permission_content_type_id_2f4.
auth_permission_content_type_id_cod...
auth_user_groups_group_id_97559544
auth_user_groups_user_id_6al2edsb
auth_user_groups_user_id_group_id_...
auth_user_user_permissions_permissi.
auth_user_user_permissions_user_id_...
auth_user_user_permissions_user_id_...

CREATE TABLE "auth_group” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "name" varchar(150)
CREATE TABLE "auth_group_permissions" (*id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "group_i
CREATE TABLE "auth_permission” ("id" integer NOT NULL FRIMARY KEY AUTOINCREMENT, “content_type_ic
CREATE TABLE "auth_user” ("id” integer NOT NULL PRIMARY KEY AUTOINCREMENT, "password" varchar(12
CREATE TABLE "auth_user_groups” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "user_id" integ
CREATE TABLE "auth_user_user_permissions” (*id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "use
CREATE TABLE "djange_admin_log" (*id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "action_time" |
CREATE TABLE "djange_content_type” (*id" integer NOT NULL PRIMARY KEY AUTOINCREMENT,
CREATE TABLE "djange_migrations" (
CREATE TABLE "django_session"

(

pp_label”
" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "app" varchar(
on_key" varchar(40) NOT NULL PRIMARY KEY, "session_data" text I
CREATE TABLE "main_app_profile integer NOT NULL PRIMARY KEY AUTOINCREMENT, "isVarified" boo
CREATE TABLE "main_app_reading_l ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "article_id
CREATE TABLE "main_app_tutorial" ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "title" varchar(
CREATE TABLE sqlite_sequence(name, seq)

CREATE INDEX "auth_group_permissions_group_id_b120cbfa" ON "auth_group_permissions” ("group_id")
CREATE UNIQUE INDEX "auth_group_permissions_group_id_permission_id_0cd325b0_unig” ON "auth_grouf
CREATE INDEX "auth_group_permissions_permission_id_84c5cg2e" ON "auth_group_permissions” ("permis
CREATE INDEX "auth_permission_content_type_id_2f476e4b" ON "auth_permission” ("content_type_id")
CREATE UNIQUE INDEX "auth_permission_content_type_id_codename_01ab375a_uniq" ON "auth_permissio
CREATE INDEX "auth_user_groups_group_id_97559544" ON "auth_user_groups” ("group_id")

CREATE INDEX "auth_user_groups_user_id_6a12ed8b" ON "auth_user_groups” ("user_id")

CREATE UNIQUE INDEX "auth_user_groups_user_id_group_id_94350c0c_uniq" ON "auth_user_groups” ("us
CREATE INDEX "auth_user_user_permissions_permission_id_1fbbSf2c' ON "auth_user_user_permissions” ('
CREATE INDEX "auth_user_user_permissions_user_id_a95ead1b" ON "auth_user_user_permissions" ("user.

CREATE UNIQUE INDEX “auth_user_user_permissions_user_id_permission_id_14a5b632_uniq" ON "auth_us ,

>
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7] auth_permission
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] auth_user_groups
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auth_user_groups_user_id_6al2edt
auth_user_groups_user_id_group_ic
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auth_user_user_permissions_user_i
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5QLLog

Plot DB Schema

Figure 5.1.1: Database Table

5.2 Implementation of Front-End Design

Front-end design is the most important part of a web application. If the website’s user

interface looks critical, complex, and not user friendly then the user will not be happy

to use it and the user will look out for another option. Also, page speed is very important

for a web application. Nowadays everything is very fast so its very important for a web

application fast as possible otherwise users will get bored and they will leave the site.
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Keeping these in mind we have tried to keep out the application as simple as possible
and clean. We have tried to create a user interface that is really user-friendly and
responsive. It is very important too that the website is responsive because nowadays
users are very diverse tile. Nowadays users are accessing websites from different types
of devices. They are accessing the website from a mobile, laptop, tablet, etc. and all of
these screen sizes are not the same. And the responsive site is the best solution for this

problem.

< On this website, there is mainly part of users and admins.

< General users need to register first at the beginning to use the benefit of the
website. And the admin has direct access to the website to control the website.

< General users can log in to the website with their registered email address and
password.

% Admin needs to approve the tutorials which were uploaded.

< Admin can remove any users if he wants.

5.2.1 Register Page

Figure 5.2.1.1 shows the Registration page. This page is where a user registers for the
website.

A user needs to enter a unique username, his full name, unique email and password to

register for the site.

'ﬂlqo’lvauu Home Tutorials About Us

Sign Up

FullName
UserName
Email
Password

Confirm Password

Figure 5.2.1: Register page
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5.2.2.1 Login Page
Figure 5.2.2.1 shows the login page. All the users have to insert their credentials here

to log in and access the features of the site.

ﬂWauu Home Tutorials About Us Regjister

Log In

Username

Password

Forgot your password? m

Figure 5.2.2: Login page

5.2.3 Home
Figure 5.2.3.1 shows the home page of our website. In this page people will see the
latest article posts. And by clicking the more button of an article will take them to the

detailed page.

'ﬂlqo’Vaull Home Tutorials About Us
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Figure 5.2.3.1: Home page
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5.2.4 Profile Page

Figure 5.2.4.1 show the profile page. On this page, a user can also update their profile

and password. After entering the updated information, the user would have to enter

their password and click the update button. That way it will be updated

nsakib800@gmail.com

Current Password:

Repeat-Password:

Figure 5.2.4.1 Profile page.
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5.2.5 Tutorial Page

Figure 5.2.5.1 shows the tutorial page. This is where the tutorial list can be found. If a
user clicks one of the tutorial titles, they will be taken to the details page of that
tutorial.

Tutorials

coranfse: s

o« TSR SACAEB(EST 0" ([Em)
« TESIE G

o FUHIGE SRS FRGE QAT

Figure 5.2.5.1 Tutorial page

5.2.6 Tutorial Details Page

Figures 5.2.6.1 and 5.2.6.2 show the tutorial details page. This is where an article is
described in detail. Figure 5.2.6.2 shows the comment section of the page. An user
can comment or reply to others comments here. They can also give a reaction to the
article. The mark as done button is for logged in users only. They can click the button

and mark the article as read.
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Figure 5.2.6.1 Tutorial details page

1. Uva 1088 .

article source: hitpy/www.shafastsplanet com/?p=2279

‘What do you think?
0Responses
TA R KR

Upwote  Funny  Love  Supised  Angry  Sad

1Comment algoVault & Disqus' Privacy Policy 4 gnost
Favorite [°F Share | Sort by Best

! Join the discussion

@ o
-

wow

[ subscrbe (D) Add Disqus toyoursite 4k Do Not Sell y Data DISQUS

Contact Us
@Algovault

Figure 5.2.6.2 Comment section

5.2.7 About Us Page
Figure 5.2.7.1 shows the about us page. In this page, some pieces of information and

contacts of the developers are shown.
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Nazmus Sakib Jubayer Ahmmod Shuvo Shahria Khan Mehedi

Programmer / Web Developer Programmer / Web Developer Designer / Web Developer

Email: nsakib800@gmail com Email: jubayerahmmod@gmail.com Email: mehedinasan946474@gmail.com

Figure 5.2.7.1 About us page

5.2.8 Contact Us Page
Figure 5.2.8.1 shows the contact page. Users can enter their details and a message for

the admins and send them. Through this page they can contact the admins.

ﬂwku Home Tutorials About Us

Get In Touch

Email: contact.algovault@gmail.com

Full Name Email Address

Subject

Message Here

Contact Us

Figure 5.2.8.1 Contact us page
5.2.9 Approved Posts Page

Figure 5.2.9.1 shows the page where a user can see the posts that they have written

and be approved.
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Figure 5.2.9.1 Approved posts page

5.2.10 Pending Posts Page
Figure 5.2.10.1 shows the page where a user can see the posts that they have written
and are pending approval.

'ﬂW Home Tutorials About Us
Approved Review
sl

There are no post right now. Start with creating post by clicking "Create Post" button

Contact Us
@AlgoVaultINC

Figure 5.2.10: Pending Posts Page
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5.2.11 Review Posts Page
Figure 5.2.11.1 shows the page where a user can see the posts that need to be

approved. This page is only available to the admin and staff users.

-ﬂlgofl/auu Home Tutorials About Us
Approved  Pending -

There are no posts to review right now.

Contact Us
@AlgoVaultinC

Figure 5.2.11: Review Post page

5.2.12 Create Post Page
Figure 5.2.12.1 shows the create post page. Here a user can create a new post. To
create a post, they need to enter the title, select tag and level and write the article and

submit it.

Content: | g | Fomat -|B I U & - ™ M= A-B-® Q) Bsouce

Figure 5.2.212.1: Create Post Page
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5.2.13 Progress Page
Figure 5.2.13.1 shows the doughnut chart of user progress. It shows the percentage of
each topic the user has covered.

Figure 5.2.13.2 shows the recommendations section. This is where an user can get
recommendations for what topic to learn next.

'ﬂlqgrvau_u Home

Log Out

I O R N S o e - T el

?

Figure 5.2.13.1 Doughnut chart

&

Recommendations:

You are recommended to read:

o TEAIE G

Contact Us

@AlgoVaultINC

Figure 5.2.13.2 Recommendations
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5.3 Implementation Interaction

We have tried to make our website as user-friendly as possible. People will like this

application easily. They can find what they are looking for easily. With the interactive

looks, the website is too much friend for the user.

5.4 Testing Implementation

In this section, the use case to be tested during functional testing are listed and testing
steps and expected results are explained in detail.

Table 5.4.1: Testing Implementation

Test Case Test Input Expected Obtained Pass/Fail
Outcome Outcome
1. User User must fill all | Registered Registered Pass
Registration the fields in the | successfully successfully
registration page
2. User Login Users can log in | Logged in Logged in Pass
via browser by successfully successfully
username and
password
3. Admin Login | Admin can login | Logged in Logged in Pass
via browser by successfully successfully
username and
password
4. Staff Login Staff can login Logged in Logged in Pass
via browser by successfully successfully
username and
password
5. Update Profile | User can update | Updated Updated Pass
profile successfully successfully
information
6. Contact User can contact | Message sent Message sent Pass
Admins admins by successfully successfully
entering their
email, subject,
and message
7. View a Users can see the | The tutorial page | The tutorial page | Pass
Tutorial list entire tutorial list | loaded loaded
by browsing the | successfully successfully
page
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8. View Tutorial | Users can see the | Details loaded Details loaded Pass
Details details of a successfully successfully
tutorial by
clicking the
tutorial title from
the list
9. Comment Users can Comment posted | Comment posted | Pass
comment on a successfully successfully
tutorial.
10. React Users can give Reaction posted | Reaction posted | Pass
reactions to a successfully successfully
tutorial
11. Mark Tutorial | Click Mark as Marked Marked Pass
as Read done button to successfully successfully
mark tutorial as
done
12. Submit new Submit a new Submission Submission Pass
Tutorial tutorial by successful successful
entering details
13. View View the details | Page loaded Page loaded Pass
submitted tutorial | by clicking my successfully successfully
details posts button
14. Edit Post Edit post by Post updated Post updated Pass
clicking the successfully successfully
button and
updating the
posts
15. Approve Post | Approve a Post approved Post approved Pass
submitted post successfully successfully
by clicking the
button on the
posting page
16. View View approved Page loaded Page loaded Pass
approved Posts posts by successfully successfully
browsing the
page
17. View Pending | View Pending Page loaded Page loaded Pass
Posts posts by successfully successfully
browsing the
page
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recommendations

recommendation
of what to learn
next

recommendation

recommendation

18. View Posts to | View review Page loaded Page loaded Pass
be reviewed needed posts by | successfully successfully

browsing the

page
19. View View a doughnut | Page loaded Page loaded Pass
progress chart of progress | successfully successfully
20. Get Get topic Got proper Got proper Pass

5.5 Test Results and Reports

After the project work completion, we have tested our projects many times from

different devices and by different users. Our goal was to check whether the project is

working fine or not. After testing several times, we were glad to say that the project is

working smartly and flawlessly. A report is a paper that actually describes that test

result and defines whether the system is ready to use or not.

Few test categories were performed for this project:

e Registration test successfully.

e The login system works fine.

e The profile update process is working fine.

e Website speed and loading.

e Comment posting working fine.

e Overall performance and usability.

e The admin panel works fine.

e The recommendation is working well.
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Chapter 6

CONCLUSION AND FUTURE SCOPE

6.1 Discussion and Conclusion

We have developed an educational system which is called “Algo Vault” which is
mainly a programming learning system. In this system, users can find too many benefits
in their learning path. It is difficult for a student to keep him from derailing when
learning a programing language. Because while learning it is mandatory for a learner
to keep him in touch with a mentor. So, focusing on that thing we developed a system
that can make the learning process for a student easier. Also, that keeps the activity
track and give the user suggestion based on the previous activity on what to do next.
While developing this system we keep focusing that the user can easily co-operate with
the system. In this system, there's an option to upload tutorials but the tutorials must be
approved by the super admin. Super admins can edit, delete and manage data in this
system. If the admin wants, he can change anything in the system which will affect the

whole system.

To guide the student on what to do next, information must be entered into the system
and also give permission to the automated system to keep track of their activity. The
whole suggestion process is completed by the super admin. Like what students want to

learn and after learning that specific thing what suggestions give next.

This automated system is helpful for the newbies who want to learn to program but they
have no guide or mentor. This system reduces their time finding a mentor also saves

money which one should pay for their mentor.

We hope that every learner who wants to learn cleverly how to program will use our

system.

Not only the learners but also the other sites which students use to learn things will use
our automated system concept to give proper suggestions to guide their users. Because
till now they have an only system where they can learn but not get any kind of
suggestion based on their activity on what to learn next after completing a specific

lesson.
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6.2 Scope for Future Development

We think that our Developed system is not used by computer science students but also
the students who are not from computer science backgrounds and that is our future

scope.
There are many scopes of this system in the near future. Some are-

e This is now only web-based but we want it for the mobile user. For this reason,
we will develop an Android application and 10S application.

e We will develop an online judge here.

o We will use an automated system that can collect users' other online judge data.

o Increase more functionalities for the users.

e To enhance the ease of use and capability.
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APPENDICES

Appendix A: Project Reflection

HTML: HTML (Hypertext Markup Language) is the code that is used to structure a
web page and its content. For example, content could be structured within a set of

paragraphs, a list of bulleted points, or using images and data tables.

CSS: CSS is the language for describing the presentation of Web pages, including
colors, layout, and fonts. It allows one to adapt the presentation to different types of
devices, such as large screens, small screens, or printers. CSS is independent of HTML
and can be used with any XML-based markup language. The separation of HTML from
CSS makes it easier to maintain sites, share style sheets across pages, and tailor pages
to different environments. This is referred to as the separation of structure (or: content)

from the presentation.

Bootstrap: Bootstrap is a free front-end framework for faster and easier web
development. Bootstrap includes HTML and CSS-based design templates for
typography, forms, buttons, tables, navigation, modals, image carousels, and many
others, as well as optional JavaScript plugins. Bootstrap also gives you the ability to

easily create responsive designs.

JavaScript: JavaScript is a text-based programming language used both on the client-
side and server-side that allows you to make web pages interactive. Where HTML and
CSS are languages that give structure and style to web pages, JavaScript gives web

pages interactive elements that engage a user.

Django: Django is a high-level Python web framework that enables the rapid
development of secure and maintainable websites. Built by experienced developers,
Django takes care of much of the hassle of web development, so you can focus on

writing your app without needing to reinvent the wheel.

SQLite: SQLite is an in-process library that implements a self-contained, serverless,

zero-configuration, transactional SQL database engine. It is a database, which is zero-
configured, which means like other databases you do not need to configure it in your
system.

©Daffodil International University 42



SQL.ite engine is not a standalone process like other databases, you can link it statically
or dynamically as per your requirement with your application. SQL.ite accesses its

storage files directly.

URL: A URL (Uniform Resource Locator) is a unique identifier used to locate a
resource on the Internet. It is also referred to as a web address. URLs consist of
multiple parts -- including a protocol and domain name -- that tell a web browser how

and where to retrieve a resource.

Ul & UX: User interface design or user interface engineering is the design of the user
and UX design refers to user experience design, while Ul design stands for user
interface design. Both of these are crucial to an IT product and need to work closely
together.
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