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Abstract.  The purpose of a recommender system is to suggest relevant items to users. To achieve this task,
there exist two major categories of methods : collaborative filtering methods and content based methods. This
project is an entertainment recommendation system. This is a web application where the user can register, and
login. After the login , the user will see an dashboard and in the dashboard there are 2 buttons , one is movie
recommendation and the other one is music recommendation and.. In the movie recommendation page , top 15
movies based on the ratings will be there and in the music recommendation page , top 15 music based on the
atingswill be there. Then the user can logoff from the application.
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1. Introduction

1.1 About Project

In this hustling world, entertainment is a necessity for each one of us to refresh our mood and energy.
Entertainment regains our confidence for work and we can work more enthusiastically. For revitalizing ourselves,
we can listen to our preferred music or can watch movies of our choice. For watching favorable movies online we
can utilize movie recommendation systems, which are more reliable since searching of preferred movies will
require more and more time which one cannot afford to waste. Entertainment item recommendation is a
challenging task because of the variance in what an individual perceives as comfortable versus another. For
example, children prefer animation, young people like adventure and adult like family movies. Additionally, the
preference of entertainment varies in different time intervals or period. For example, listening news or watching
sports in the weekdays and enjoying movies in the weekend or reading comics in the childhood and reading novels
in adulthood. Entertainment preference also varies from culture to culture. For example, doing religious work or

doing social work.

A recommendation system or recommendation engine is a model used for information filtering where it tries to
predict the preferences of a user and provide suggests based on these preferences. These systems have become
increasingly popular nowadays and are widely used today in areas such as movies, music, books, videos, clothing,
restaurants, food, places and other utilities. These systems collect information about a user's preferences and

behaviour, and then use this information to improve their suggestions in the future. Movies are a part and parcel
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of life. There are different types of movies like some for entertainment , some for educational purposes , some
are animated movies for children, and some are horror movies or action films. Movies can be easily differentiated
through their genres like comedy, thriller, animation, action etc. Other way to distinguish among movies can be
either by releasing year, language, director etc. Watching movies online, there are a number of movies to search
in our most liked movies . Movie Recommendation Systems helps us to search our preferred movies among all of
these different types of movies and hence reduce the trouble of spending a lot of time searching our favourable
movies. So, it requires that the movie recommendation system should be very reliable and should provide us with
the recommendation of movies which are exactly same or most matched with our preferences. A large number of
companies are making use of recommendation systems to increase user interaction and enrich a user's shopping
experience. Recommendation systems have several benefits, the most important being customer satisfaction and

revenue. Movie Recommendation system is very powerful and important system.

Although some algorithms show that the user ratings are a powerful parameter for the recommendation system, it
solely could not provide a high accurate result especially when the preference of a user changes over time. This
project proposes a novel system to recommend popular items to users. We propose an entertainment
recommendation algorithm that recommends entertainment items to a group of users. It relies on not only the
ratings but also the time of the provided ratings. With the help of three experimental results, we validate the

performance of our system.

1.2 Objectives of The Project

In the era of information overload, it is very difficult for users to get information that they are really interested in.
And for the content provider, it is also very hard for them to make their content stand out from the crowd. That is
why many researchers and companies develop Recommender System to solve the contradiction. The mission of
Recommender System is to connect users and information, which in one way helps users to find information
valuable to them and in another way push the information to specific users. This is the win-win situation for both

customers and content providers

e The goal of the project is to recommend a movie or music to the user.

e Providing related content out of the relevant and irrelevant collection of items to users of online service
providers.

e Improving the Accuracy of the recommendation system

o Improve the Quality of the movie Recommendation system

e Improving the Scalability.

e Enhancing the user experience.
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1.3 Scope of The Project

The objective of this project is to provide accurate movie recommendations to users. The goal of the project is to
improve the quality of movie recommendation system, such as accuracy, quality and scalability of system than
the pure approaches. This is done using Hybrid approach by combining content based filtering and collaborative
filtering, To eradicate the overload of the data, recommendation system is used as information filtering tool in
social networking sites. Hence, there is a huge scope of exploration in this field for improving scalability, accuracy
and quality of movie recommendation systems Movie Recommendation system is very powerful and important
system. But, due to the problems associated with pure collaborative approach, movie recommendation systems
also suffers with poor recommendation quality and scalability issues. There are many kinds of Recommender
Systems but not all of them are suitable for one specific problem and situation. Our goal is to find a new way to

improve the classification of movies, which is the requirement of improving content-based recommender systems.

=Ry
Feedback

2. Literature Survey

2.1 Existing System

Ramni Harbir Singh et al. illustrated the modelling of a movie recommendation system by making the use of
content-based filtering within the recommendation system [1]. The KNN algorithm is implemented in this model
along with the principle of cosine similarity which yeilds more accuracy than other distance metrics and also the

running complexity is comparatively low too.
D. K. Yadav et al. presented MOVREC, a movie recommendation system based on collaborative filtering
approach [2]. Collaborative filtering makes use of information provided by the user. That information is analyzed

and a movie is recommended to the users which are arranged with the movie with the highest rating first.

Luis M Capos et al. has analyzed two traditional recommender systems i.e. content based filtering and
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collaborative filtering [3]. As both of them have their own drawbacks he proposed a new system which is a

combination of Bayesian network and collaborative filtering.

A hybrid system has been presented by Harpreet Kaur et al.[4]. The system uses a mix of content as well as
collaborative filtering algorithms. The context of the films is additionally considered while recommending. The

user - user relationship also as user - item relationship plays a task within the recommendation.

2.2 Proposed System

The user specific information or item specific information is clubbed to make a cluster by Utkarsh Gupta et al.
using chameleon [5]. This is often an efficient technique based on Hierarchical clustering for the recommender
system. To predict the rating of an item electoral system is employed. The proposed system has lower error and

has better clustering of comparable items.

Urszula Kuelewska et al. proposed clustering as a way to deal with recommender systems[6]. Two methods of
computing cluster representatives were presented and evaluated. Centroid-based solution and memory-based
collaborative filtering methods were used as a basis for comparing effectiveness of the proposed two methods.
The result was a big increase within the accuracy of the generated recommendations in comparison to only the

centroidbased method.

Costin-Gabriel Chiru et al. proposed Movie Recommender, a system which uses the information known about the
user to provide movie recommendations.[7] This technique attempts to unravel the matter of unique
recommendations which ends up from ignoring the data specific to the user. The psychological profile of the user,
their watching history and therefore the data involving movie scores from other websites is collected. They’re

supported aggregate similarity calculations. The system is a collaborative filtering.

Nicolas Hug proposed a paper on Surprise library in Python [8]. It is used for building and analyzing rating
prediction algorithms. Surprise is mainly written in Python, while the computationally intensive parts are
optimized with Cython. Internally, Surprise relies on built-in Python data structures and also on numpy arrays. It
provides a set of estimators (or prediction algorithms) for rating prediction. Among others, classical algorithms
are implemented like the most similarity-based algorithms, and the creation of custom prediction algorithms can

also be done.

G. Linden et al. presented about the most popular recommender system Amazon [9]. Amazon is one among the
most important sales companies within the United States. Being an internet based retailer, it’s a recommendation
system as an integrated a part of the marketing tool. This technique basically uses Item-to-Item Collaborative
Filtering for personalizing the 5 web site in order that it’s suitable for each customer’s interests . A characteristic
property of Amazon’s recommender system is that it’s specially designed to scale to many customers and products

S0 as to supply high-quality recommended.
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3. Proposed Architecture

Fig 3.1 Proposed Architecture diagram

Initially the user is directed to the login screen , after entering the password and email , if both the password
and email are valid , the user is directed to the home screen. The user have the option to post moview reviews
and then they can search for other users and view their profile and follow and unfollow them. After following
them , they can view the movie reviews created by them. They also have an option to check the top 15 movies

and music recommendations.

4. Implementation

This is the app.js file in which the server will initiate all the functions.The express server is imported

and the mongoose library is imported for mongodb database operations.The port number is 5000 and in
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that port the server will be running. Since the app.js is the route file , we will be exporting all the
routes(endpoints) and models(database schema) to the app.js file.

This is the auth.js file showing sign in route. The major job of the sign in route is to check if both the email and
password are not empty and then the query will be passed to check if there is an user document exists with the
given email, if exists it will check the password , if both the passwords matched , the route will send 200 request
with the “logged in successfully” message This is the user.js (model file). In this file , database schema is defined
for the user with mandatory fields. Every field has 1-2 parameters, the first parameter is type that indicates whether

the type is String or int and the second type is the required field.

This is the auth.js file showing sign in route. The major job of the sign in route is to check if both the email and
password are not empty and then the query will be passed to check if there is an user document exists with the
given email, if exists it will check the password , if both the passwords matched , the route will send 200 request

with the “logged in successfully” message.

4.1 Code Implementation

Visual Studio Code, also commonly referred to as VS Code,[9] is a source-code editor made by Microsoft for
Windows, Linux and macOS.[10] Features include support for debugging, syntax highlighting, intelligent code
completion, snippets, code refactoring, and embedded Git. Users can change the theme, keyboard shortcuts,

preferences, and install extensions that add additional functionality.

In the Stack Overflow 2021 Developer Survey, Visual Studio Code was ranked the most popular developer

environment tool

Visual Studio Code is a source-code editor that can be used with a variety of programming languages, including
Java, JavaScript, Go, Node.js, Python and C++.[16][17][18][19] It is based on the Electron framework,[20] which
is used to develop Node.js Web applications

Node.js is an open-source, cross-platform, back-end JavaScript runtime environment that runs on the V8 engine
and executes JavaScript code outside a web browser. Node.js lets developers use JavaScript to write command
line tools and for server-side scripting—running scripts server-side to produce dynamic web page content before
the page is sent to the user's web browser. Consequently, Node.js represents a "JavaScript everywhere"
paradigm,[6] unifying web-application development around a single programming language, rather than different

languages for server-side and client-side scripts

Python is an interpreted high-level general-purpose programming language. Python's design philosophy
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emphasizes code readability with its notable use of significant indentation. Its language constructs as well as its
object-oriented approach aim to help programmers write clear, logical code for small and large-scale projects.

Python is dynamically-typed and garbage-collected. It supports multiple programming paradigms, including
structured (particularly, procedural), object-oriented and functional programming. Python is often described as a
"batteries included" language due to its comprehensive standard library.

5. Result

Since our project is a movie recommendation system .one can develop a movie recommendation system by
using either content-based or collaborative filtering or combining both.

Advantages: it is easy to design and it takes less time to compute

Disadvantages: the model can only make recommendations based on the existing interests of the user. In other

words, the model has limited ability to expand on the users' existing interests.

System testing is actually a series of different tests whose primary purpose is to fully exercise the computer-based
system. Although each test has a different purpose, all work to verify that all the system elements have been
properly integrated and perform allocated functions. The testing process is actually carried out to make sure that
the product exactly does the same thing what is supposed to do. In the testing stage following goals are tried to
achieve: -

e To affirm the quality of the project.

e To find and eliminate any residual errors from previous stages.

e To validate the software as a solution to the original problem.

e To provide operational reliability of the system.

Testing Methodologies
There are many different types of testing methods or techniques used as part of the software testing methodology.
Some of the important testing methodologies are:

5.1 SYSTEM TESTING

Testing is performed to identify errors. It is used for quality assurance. Testing is an integral part of the entire
development and maintenance process. The goal of the testing during phase is to verify that the specification has
been accurately and completely incorporated into the design, as well as to ensure the correctness of the design
itself. For example the design must not have any logic faults in the design is detected before coding commences,
otherwise the cost of fixing the faults will be considerably higher as reflected. Detection of design faults can be

achieved by means of inspection as well as walkthrough.
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Testing is one of the important steps in the software development phase. Testing checks for the errors, as a

whole of the project testing involves the following test cases:
»  Static analysis is used to investigate the structural properties of the Source code.

» Dynamic testing is used to investigate the behavior of the source code by executing the program on the

test data.

5.2 TEST DATA AND OUTPUT
5.2.1UNIT TESTING

Unit testing is conducted to verify the functional performance of each modular component of the software. Unit
testing focuses on the smallest unit of the software design (i.e.), the module. The white-box testing techniques

were heavily employed for unit testing.

5.2.2 FUNCTIONAL TESTS

Functional test cases involved exercising the code with nominal input values for which the
expected results are known, as well as boundary values and special values, such as logically related inputs, files

of identical elements, and empty files.

Three types of tests in Functional test:
» Performance Test
»  Stress Test
» Structure Test

5.2.3 PERFORMANCE TEST

It determines the amount of execution time spent in various parts of the unit, program throughput, and

response time and device utilization by the program unit.

5.2.4 STRESS TEST

Stress Test is those test designed to intentionally break the unit. A Great deal can be learned about the
strength and limitations of a program by examining the manner in which a programmer in which a program unit

breaks.

5.2.5 STRUCTURED TEST
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Structure Tests are concerned with exercising the internal logic of a program and traversing particular
execution paths. The way in which White-Box test strategy was employed to ensure that the test cases could

Guarantee that all independent paths within a module have been have been exercised at least once.
» Exercise all logical decisions on their true or false sides.
» Execute all loops at their boundaries and within their operational bounds.
» Exercise internal data structures to assure their validity.
» Checking attributes for their correctness.

» Handling end of file condition, I/O errors, buffer problems and textual errors in output
information

5.2.6 INTEGRATION TESTING

Integration testing is a systematic technique for construction the program structure while at the
same time conducting tests to uncover errors associated with interfacing. i.e., integration testing is the complete
testing of the set of modules which makes up the product. The objective is to take untested modules and build a
program structure tester should identify critical modules. Critical modules should be tested as early as possible.
One approach is to wait until all the units have passed testing, and then combine them and then tested. This
approach is evolved from unstructured testing of small programs. Another strategy is to construct the product in
increments of tested units. A small set of modules are integrated together and tested, to which another module is
added and tested in combination. And so on. The advantages of this approach are that, interface dispenses can be

easily found and corrected.

The major error that was faced during the project is linking error. When all the modules are combined
the link is not set properly with all support files. Then we checked out for interconnection and the links. Errors
are localized to the new module and its intercommunications. The product development can be staged, and
modules integrated in as they complete unit testing. Testing is completed when the last module is integrated and
tested.

53 TESTING TECHNIQUES / TESTING STRATERGIES
5.3.1 TESTING

Testing is a process of executing a program with the intent of finding an error. A good test case is one that
has a high probability of finding an as-yet —undiscovered error. A successful test is one that uncovers an as-yet-
undiscovered error. System testing is the stage of implementation, which is aimed at ensuring that the system
works accurately and efficiently as expected before live operation commences. It verifies that the whole set of

programs hang together. System testing requires a test consists of several key activities and steps for run program,
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string, system and is important in adopting a successful new system. This is the last chance to detect and correct
errors before the system is installed for user acceptance testing.

The software testing process commences once the program is created and the documentation and related
data structures are designed. Software testing is essential for correcting errors. Otherwise the program or the
project is not said to be complete. Software testing is the critical element of software quality assurance and
represents the ultimate the review of specification design and coding. Testing is the process of executing the
program with the intent of finding the error. A good test case design is one that as a probability of finding an yet
undiscovered error. A successful test is one that uncovers an yet undiscovered error. Any engineering product can
be tested in one of the two ways:

5.3.1.1 WHITE BOX TESTING

This testing is also called as Glass box testing. In this testing, by knowing the specific functions that
a product has been design to perform test can be conducted that demonstrate each function is fully operational at
the same time searching for errors in each function. It is a test case design method that uses the control structure

of the procedural design to derive test cases. Basis path testing is a white box testing.
Basis path testing:
» Flow graph notation

» Cyclometric complexity

» Deriving test cases

»  Graph matrices Control

5.3.1.2 BLACK BOX TESTING

In this testing by knowing the internal operation of a product, test can be conducted to ensure that “all gears mesh”,
that is the internal operation performs according to specification and all internal components have been adequately

exercised. It fundamentally focuses on the functional requirements of the software.

The steps involved in black box test case design are:

> Graph based testing methods
> Equivalence partitioning

> Boundary value analysis

> Comparison testing

5.3.2 SOFTWARE TESTING STRATEGIES:
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A software testing strategy provides a road map for the software developer. Testing is a set activity that can be
planned in advance and conducted systematically. For this reason a template for software testing a set of steps
into which we can place specific test case design methods should be strategy should have the following
characteristics:

» Testing begins at the module level and works “outward” toward the integration of the entire

computer based system.
» Different testing techniques are appropriate at different points in time.
» The developer of the software and an independent test group conducts testing.

» Testing and Debugging are different activities but debugging must be accommodated in any

testing strategy.

5.3.2.1 INTEGRATION TESTING:

Integration testing is a systematic technique for constructing the program structure while at the same time
conducting tests to uncover errors associated with. Individual modules, which are highly prone to interface errors,
should not be assumed to work instantly when we put them together. The problem of course, is “putting them
together”- interfacing. There may be the chances of data lost across on another’s sub functions, when combined
may not produce the desired major function; individually acceptable impression may be magnified to

unacceptable levels; global data structures can present problems.

5.3.2.2 PROGRAM TESTING:

The logical and syntax errors have been pointed out by program testing. A syntax error is an error in a program
statement that in violates one or more rules of the language in which it is written. An improperly defined field
dimension or omitted keywords are common syntax error. These errors are shown through error messages
generated by the computer. A logic error on the other hand deals with the incorrect data fields, out-off-range items
and invalid combinations. Since the compiler s will not deduct logical error, the programmer must examine the
output. Condition testing exercises the logical conditions contained in a module. The possible types of elements
in a condition include a Boolean operator, Boolean variable, a pair of Boolean parentheses A relational operator
or on arithmetic expression. Condition testing method focuses on testing each condition in the program the
purpose of condition test is to deduct not only errors in the condition of a program but also other a errors in the

program.

5.3.2.3 SECURITY TESTING:
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Security testing attempts to verify the protection mechanisms built in to a system well, in fact, protect it
from improper penetration. The system security must be tested for invulnerability from frontal attack must also
be tested for invulnerability from rear attack. During security, the tester places the role of individual who desires

to penetrate system.
5.3.2.4 VALIDATION TESTING

At the culmination of integration testing, software is completely assembled as a package. Interfacing
errors have been uncovered and corrected and a final series of software test-validation testing begins. Validation
testing can be defined in many ways, but a simple definition is that validation succeeds when the software
functions in manner that is reasonably expected by the customer. Software validation is achieved through a series
of black box tests that demonstrate conformity with requirement. After validation test has been conducted, one of

two conditions exists.

* The function or performance characteristics confirm to specifications and are accepted.

* A validation from specification is uncovered and a deficiency created.

Deviation or errors discovered at this step in this project is corrected prior to completion of the project
with the help of the user by negotiating to establish a method for resolving deficiencies. Thus the proposed system
under consideration has been tested by using validation testing and found tobe working satisfactorily. Though

there were deficiencies in the system they were not catastrophic
5.3.2.5 USER ACCEPTANCE TESTING

User acceptance of the system is key factor for the success of any system. The system under consideration is tested
for user acceptance by constantly keeping in touch with prospective system and user at the time of developing

and making changes whenever required. This is done in regarding to the following points.
e Input screen design.

e  Qutput screen design.

OUTPUT SCREENSHOTS
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Fig 4.4 User Profile page
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Fig 4.5 Movie review post
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Fig 4.6 Music recommendation list
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6. Conclusion
Recommender systems main motive is to predict users interests and recommend product items that they may find

interesting. They’re among the foremost powerful machine learning systems that online retailers implement so as to
drive sales. Data required for recommender systems stems from explicit user ratings after watching a movie or taking
note of a song, from implicit program queries and purchase histories, or from other knowledge about the users/items
themselves. Recommender systems use the opinions of a community of users to assist individuals in that community
more effectively identify content of interest from a potentially overwhelming set of choices . Lately, the demand for
recommendation services have severely increased thanks to the huge flow of latest content on to the web . In order
for users to seek out the content they desire, competent recommendation services are extremely helpful. It’s
challenging for a user to seek out the acceptable movies suitable for his/her tastes. Different users like different
movies or actors. It is important to seek out a way of filtering irrelevant movies and/or find a group of relevant

movies. Therefore, automated recommendation services are implemented to ease this task.

7. Future Scope

The recommender system has developed for many years, which ever entered a low point. In the past few years, the
development of machine learning, large-scale network and high performance computing is promoting new
development in this field. In the proposed approach, It has considered Genres of movies but, in future we can also
consider age of user as according to the age movie preferences also changes, like for example, during our childhood
we like animated movies more as compared to other movies. There is a need to work on the memory requirements
of the proposed approach in the future. The proposed approach has been implemented here on different movie datasets
only. It can also be implemented on the Film Affinity and Netflix datasets and the performance can be computed in
the future.

We will consider the following aspects in future work.

* Use collaborative filtering recommendation. After getting enough user data, collaborative filtering recommendation
will be introduced. As we discussed , collaborative filtering is based on the social information of users, which will
be analyzed in the future research.

« Introduce more precise and proper features of movie. Typical collaborative filtering recommendation use the rating
instead of object features. In the future we should extract features such as color and subtitle from movie which can

provide a more accurate description for movie.

* Introduce user dislike movie list. The user data is always useful in recommender systems. In the future we will
collect more user data and add user dislike movie list. We will input dislike movie list into the recommender system
as well and generate scores that will be added to previous result. By this way we can improve the result of

recommender system.
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* Introduce machine learning. For future study, dynamic parameters will be introduced into recommender system, we

will use machine learning to adjust the weight of each feature automatically and find the most suitable weights.

» Make the recommender system as an internal service. In the future, the recommender system is no longer a external
website that will be just for testing. We will make it as an internal APIs for developers to invoke. Some movie lists

in the website will be sorted by recommendation.

5
# BIGDATA &

RECOMMENDER
SYSTEM
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