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ABSTRACT

Recommender systems are integral part of any ecommerce store in order to withstand and compete with

other growing businesses. There are various recommendation techniques which are used to appropriately

recommend a product to the active user. The recommendation system has to analyze large amount of data to

provide better recommendation and such important issue can be addressed using Hadoop ecosystem. In this

paper, a recommendation system for product based on Hadoop framework is proposed. The proposed system

recommend products to the user depending on the products present in the user cart. First, it uses framework

to import the product transactions. Furthermore, the Apriori for finding frequent itemsets and Association

rules are implemented in Hadoop and processing the data using MapReduce.

Keywords : Recommendation system, Apriori, Frequent itemsets, Association rule.

I. INTRODUCTION

The effectiveness of a product recommendation
system for a particular active user is very significant
in today’s world. Two types of recommendations can
be provided: personalized recommendations and
non-personalized recommendations. Examples of
personalized recommendations are the 'People you
may know' section based on mutual friends in
Facebook or the 'Recommended videos' section based
on the previous browsing history in Youtube.
Examples of non-personalized recommendations are
the hotel recommendations, movie recommendations
which are based on other similar users’ interest.
Recommendation the features of

systems uses

information retrieval and wusing data mining
techniques. These recommendation carry out in
three steps: data pre-processing, data analysis and

result interpretation.[1] Recommendation systems
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are portion of information filtering system which
recommends information items, social objects based
on the user’s interest. These systems have changed
the technique the user look for information and
a matter of custom-made,

the

recommendation systems from information filtering

product. [2] It is

interesting and usefulness that separates

system or search engines. [3]

Recommendation systems are stated as scheme
which recommends the products to particular user
by considering the user’s interest and recommending
items on prediction based on items, users and item
user interaction. The main aim of recommendation
systems is to lower the information overload issue by
providing user needed information from huge
amount of data. [4] From the definition of
recommendation system it says the basic unit of each

and every recommendation system which takes user
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preferences and by evaluating it helps in predicting

the products to the user. [5]

One major problem with recommendation systems
is to combine different recommendation systems in
order to attain high performance. Each and every
recommendation systems have advantages and
disadvantages in which disadvantages can be reduced

by merging features of different systems [3].

This paper presents an overview of some of the
recommendation system techniques which can be
used in various applications for the purpose of
appropriate recommendations. Further explained the
proposed system aims at implementing a product
which

recommends products to the active user. When a

recommendation  system, appropriately
user logs in through an ecommerce web portal and
begins shopping, depending on the products present
in the cart, the system analyses and recommends the
products accordingly. To make our system scalable,
we use the Apriori algorithm implemented as a
MapReduce program for processing the Big Data on
HDFS. We the
recommendation system solves the coldstart problem,
drawback of all the

recommendation systems mentioned above. Unlike

also show that proposed

which is a existing
the medium to large retailers, small retailers have
certain limitations like small data pools and limited
computing resources. Hence, the algorithms used to
process the continuously growing data should
support scalability in large amounts. The proposed
system, aims to use the Hadoop environment and the

MapReduce concepts.

II. RELATED WORK

There are many recommendation algorithms that
are commonly used. For example content-based
recommendation, collaborative-filtering

based

recommendation, utility-based recommendation and

recommendation, association rule-

knowledge-based recommendation.
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The Product recommendation system requires the
interaction of the retailer, all of the retailer’s past
customer base and the active customer who has
currently made a selection for his or her shopping
cart. [1] The retailer wishes to accurately predict
which product recommendation will be most likely
to result in the active customer making an extra
purchase during this current transaction. In order for
a small retailer to

implement a product

recommendation system such system must be
efficient when running on a server machine with
modest computing capability, as small businesses
normally do not have the financial capacity to invest

in a large infrastructure.

Location aware Recommendation system user are
associated with a home city, and alert friends when
visiting a location by checking in the application.
during check in user can also write reviews which
are free text notes describing what they liked about
the location. The user reviews about items in a
location have been utilized to model the data .The
spatial user rating for spatial items are extracted such
as user id, user location, rating, item, item-location,
reviews. Each user visit is mapped to a single location

based rating.[5]

Location Based Context Aware Recommender
System dealing with a data mining based approach
named as Preference oriented location based search
(POLS) to efficiently search k nearby stores that are
preferred by the user based on the user’s location,
query time and preference. In POLS, two preference
learning algorithms are proposed that automatically
learns user preference and ranking function is also
proposed to rank the nearby stores based on the
query

recommendation

user’s location, time and preference

knowledge-based recommend
items based on specific domain knowledge about
how certain item features meet the user needs and
preferences and utility, how the item is useful for the
user. Knowledge based recommender system are case
based. In this, similarity function estimates how

much the user needs match the recommendation.
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This architecture consists of a user interface model a
interface engine, acknowledge base of the product
domain, a customer database. The user interface
module interacts with users. It asks users about what
features of the product they need and collects the
answes from the users.to the user ,recommendation
system appear as a guided interrogation supported by

the image that illustrate the answer alternatives.

Hybrid Product Recommender System propose a
recommender system based on RFID technology for
VIP customers in apparel retailing store.[2] The
application of the recommender system will improve
the quality of customer service via automatically
generating of recommender list from the view of
customers’ interests. The contents in the list may
guide the shop assistant to know what kind of
products may interest the customer, and the assistant
could introduce the corresponding products to the
customer based on the recommender list. In apparel
retailing stores, new shopping experience provided
such as automatic

to customers product

recommender could improve the brand loyalty.
Content-based recommendation is one of the

oldest recommendation system technique. To

based

profile is first

recommend an item using a content
recommendation system, a user
generated. This profile is built using the data that the
user provides. The user may either provide the data
explicitly(rating an item) or implicitly(clicking on a
link). This data is then processed, interpreted and
organised into relevant information so as to generate
the corresponding user profile. Once the user profile
is built, the content based recommendation system
analyses the contents/features of the items along
with the information in the user profile and then
recommends a similar non-rated item from the
retailer's database, that might be of interest for that
particular user.

Usually Collaborative recommender system
recommends choices to people based on the opinions

of other people who have similar taste. The customer
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gets recommendations that he/she hasn’t rated
rated by his/her
neighborhood. Basically aggregation of ratings giving

previously, but that were
by the people (neighborhood) is done, identify
similarities based on their ratings available and
recommendation is provided. In this paper, a
performance enhancement of content-based filtering
using diverse collaborative prediction. Especially in
movie domain, where there are multiple releases of
movies every day, acquiring enough ratings so as to
recommend movies to other users is very difficult.
Hence collaborative method becomes inefficient. On
the other hand, using content-based method and
recommending movies similar to the one the user
has rated before tends to be inefficient too. Since, we
want a system that works efficiently in both

condition. [9]

III. PROPOSED METHOD

User adds products to the cart. Based on the
products that are frequently purchased and the
products that are currently present in the cart will be
displayed as recommendations for the active user on
the same web page.Registration is done using the
web application, customer enters his personal

information like name, Mobile number and password.

The customer adds products to the shopping cart
on the e- commerce website. The product ids of
these products in the cart are passed to the PHP
module. The flat file where the association rules are
stored, is searched for the corresponding rule whose
antecedent matches the product ids in the cart. If a
match is found, the product ids from the respective
consequent part of the rule is returned. These
returned product ids are queried from the product
database to fetch the product details of these
which

recommendations to the active user. [13]

products are then  displayed as




Product ids of
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WEB APPLICATIONS

Retums recommended
product details
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Fig. 1 System Architecture

Caching Association Rules

A Cron job that runs periodically calls a PHP
function which invokes the Java MapReduce jobs
that compute association rules. The output from
these MapReduce jobs are the association rules
which are stored in a flat file. This caching of
association rules at different intervals of time rather
than executing the MapReduce jobs to generate
association rules every time a user adds products to
the the the

recommendation system.

cart improves performance of

Association Rules Extraction

HDFS file contains the transaction data of all the
previous transactions done in an e-commerce store.
the the

FrequentltemsetMapper function which is a mapper

It is given as input  to
function written in Java that produces [key,value]
pairs where, key is the product id or product ids and
value is set to 1.After this step, shuffling of the
[key,value] pairs is done thereby, rearranging the
[key,value] pairs according to the increasing order of

the keys.

The output of the shuffling process is given as the
input to the FrequentItemsetReducer function which
is a reducer function that calculates and updates the
value attribute of the [key,value] pairs based on the
number of times [key,value] pairs are repeated. It

further eliminates the [key,value] pairs whose value

attribute is below the minimum threshold
value.AssociationRuleMapper and
AssociationRuleReducer functions compare the

frequent itemsets to the transactions and builds rules

which have a confidence of more than threshold of
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0.5 and the output of the above process is stored in
flat file.[15]

IV. EXPECTED OUTCOME

On successful registration or login, the user is
redirected to the Home Page of the e-commerce
website. The page is divided into three sections.
There is a section where the list of products that are
available are displayed. The two other sections

display a cart and the recommendations.

User can shop by adding the products to the cart.
When the user adds products to the cart, the
the

recommendation section of the Home page. The user

recommendations  are  displayed in
has added toothbrush to his cart. Hence, toothpaste
is shown as recommendation to the user which is the
appropriate recommendation as per the association
rules generated using the previous transaction data.
When user clicks on the checkout button, he is
redirected to the checkout page where the user has
to enter the shipping address to complete the
transaction.After the user clicks on place order, the
order is confirmed and the confirmation page
displays the order confirmation message. A new

record is added to the Transaction.

The accurate product recommendations were made
even to a first time user. Therefore, the proposed
the

problem. The proposed recommendation system is

recommendation system solves cold-start
scalable and also performs better than the existing
recommendation systems. However, it does not
provide personalised recommendations as per the
user’s Due to this,

preferences. accuracy of

recommendations is low when compared to
collaborative recommendation system. The proposed
recommendation system can hence be combined
with Collaborative recommendation system to form
a Hybrid recommendation system. This will solve
the cold-start problem which is a major drawback of
collaborative recommendation system. The proposed

recommendation system can be used to display the
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recommendations to the user until a model of the
user’s preferences is built. Once the model of user’s
preferences is built, Collaborative recommendation

system can be used to display the

recommendations.table of the database and the

MapReduce Job is run to generate the updated

Association rules.

V. CONCLUSION

Recommendation system is an innovative interactive
technology for fetching information that can provide
a different platform for growth by assisting customer
in searching items of their need on the basis of their
environment and behaviour. Recommendations on
item set that occurs frequently will add new
demission by providing associativity in item (or any
subset) occur at least as frequently. Associated items
in an item set will provide scope for recommending
item set to a customer in place of individual items by
helping customers to find products which they want
to buy plus enabling then to pick product which they
must buy. Conversely, they also help business by

generating more sales, increasing their revenue.
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