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Abstract: Service recommender systems are widely known as the valuable tools for providing appropriate recommendations to users.
Most of the existing service recommender systems give the same ratings and rankings of services to different users without considering
diverse users' preferences, therefore it fail to meet users’ personalized requirements. In recent years the amount of customers, services
and online information has grown rapidly, yielding the big data analysis problem for service recommender systems. Traditional service
recommender systems face performance issues like scalability and inefficiency problems when processing or analyzing such large-scale
data. Here, we propose a method to address the above issues which aims at pre sending a personalized service recommendation list and
recommending the most appropriate services to the users with different perspective. Specifically, keywords are the most helpful things
used to indicate users' diverse preferences, and a user-based Collaborative Filtering algorithm is used to generate appropriate
recommendations. To improve scalability and efficiency in a big data environment, the proposed system is implemented on Hadoop
platform, which is a widely-adopted distributed computing platform using the MapReduce parallel processing paradigm. Hence, the
proposed system significantly improves the accuracy and scalability of service recommender systems and provides the recommendations

to the users efficiently.
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1. Introduction

In recent years the key concept of Big Data comes into
picture since the amount of data in our world has been
increasing in larger size. Big Data is a popular term which
refers to larger datasets where size is beyond the ability of
current technology and also it is a biggest challenge in IT
industry. There are some alternative services, which are
efficiently recommending services that users preferred has
been still a research part of service recommender systems.
Because Service recommender systems are prevalent as the
valuable tools to help users to deal with services overload
and provide some appropriate recommendations to them.
Service Recommender systems are defined as a system which
produces individualized recommendations as the output and
act as the personal guide to recommend services.

Currently, the available recommendation methods can be
characterized into three main categories: content-based,
collaborative, and hybrid recommendation approaches.
Content-based approaches recommend services similar to
those the user preferred in the past. Collaborative filtering
(CF) approaches are found as the useful method to
recommend services to the users with similar tastes preferred
in the past. Hybrid approaches combine content-based and
CF methods in several different ways. Collaborative Filtering
(CF) is a classic personalized algorithm which is widely used
in many commercial recommender systems [13]. In CF based
systems, users receive recommendations based on people
who have similar tastes and preferences, which can be further
classified into item-based CF and user-based CF. In item-
based systems, the predicted rating depends on the ratings of
other similar items by the same user. While in user-based

systems, the predicted rating depends upon the ratings of the
same item by similar users in the past.

Here, the proposed methodology will take advantage of a
user-based CF algorithm to deal with user preferences and
predicted ratings. Cloud Computing is the best paradigm for
implementing service-oriented computation. There are some
cloud computing tools like Hadoop, Mahout and
MapReduce. Hadoop is the most popular and widely used
open source platform inspired by MapReduce programming
framework and can be used to improve the efficiency and
scalability of Big Data environment.

2. Literature Survey

2.1 An affordable and inclusive system to provide
interesting contents to DTV using Recommender Systems

An affordable system that feeds inclusive DTV with content
interesting to the public, giving citizens new opportunities to
express themselves in society is proposed in this project. It
aims to two objectives: (i) to facilitate the developing by
providing interesting content, and (ii) to stimulate the
participation of the people in the generation of content. The
core of the contribution is in the recommendation agent and
the preparation of the schedule emission. The audio visual
contents can be uploaded by the citizens either from their
home or from an internet café. In order to create metadata
for this content, certain information is requested from the
user, to classify the clip in TV ontology, plus some relevant
information such as author or location. This approach is
based onthe AVATAR recommender system which has
been implemented for individuals. AVATAR stores user
profiles, built based on user interests in different classes of
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the hierarchies of the TV ontology, inferred from his
qualifications in certain clips offered and his viewing history.
Based on user profile and the metadata of a proposed
content, AVATAR computes the Predicted Degree of
Interest (PDOI) of the user for the content. PDOI is an
estimation of the interest the user will have for the
proposed content. Using AVATAR a list of PDOIs of each
virtual user for the content available is generated. Clips with
higher rankings will be those of higher interest for each
virtual user. The algorithm that computes the programming
of each channel is based on this ranking, while weighting the
distribution list of viewers throughout the day and week. The
viewer can make a login from a Set Top Box, so the system
knows in real time those who are watching television. The
AVATAR framework originally included a multidimensional
ontology about the domain of television where classes
represented the concepts of television. It is designed
considering some necessities from developing countries.
Because of the usage of service recommender systems the
viewers would be able to get apt suggestions but the application
suffers from scalability issues. If there is a sudden increase in the
number of subscribers then the application suffers to handle the
load. The method proposed in this project however addresses this
scalability issue with the use of a Hadoop and Map Reduce
environment.

2.2 Amazon.com recommendation algorithms — Item to item
collaborative filtering

Recommendation algorithms are best known for their use on e-
commerce websites where they use input about a customer’s
interests to generate a list of recommended items. Many
applications use only the items customer purchases and explicitly
rate to represent their interests, but they can also use other
attributes, including items viewed, demographic data, subject
interests and favorite artists. Amazon.com uses recommended
algorithms to personalize the online store for each customer. The
store radically changes based on customer interests, showing
programming titles to a software engineer and baby toys to a new
mother. The click-through and conversion rates are the two
important measures of web based and email advertising
effectiveness — vastly exceed those of untargeted content such as
banner advertisements and top-seller lists. There are 3 common
approaches to solving the recommender problem. Traditional
collaborative filtering, cluster models and search based methods
are the three methods generally followed. Most recommender
algorithms start by finding a set of customers whose purchased
and rated items overlap the users’ purchased and rated items. The
algorithm aggregates items from these similar customers,
eliminates items the user has already purchased or rated and
recommends the remaining items to the user. Two popular
versions of these algorithms are collaborative filtering and cluster
models. A traditional collaborative filtering algorithm represents
a customer as an N-dimensional vector of items, where N is the
number of distinct catalog items. The components of the vector
are positive for purchased or positively rated items and negative
for negatively rated items. To compensate the best-selling items,
the algorithm typically multiplies the vector components by the
inverse frequency, making less well-known items much more
relevant. The algorithm generates recommendations based on a
few customers who are most similar to the user. It can measure
the similarity between 2 customers. Amazon.com uses

recommendations as a targeted marketing tool in many email
campaigns and on most websites’ pages, including the high
traffic amazon.com webpage. Here they use item to item
collaborative filtering which mainly focuses on the items and its
aim is to provide overwhelming number of suggestions. This
project on the other hand uses user based collaborative filtering
which mainly focuses on the number of users and provides
minimum number of results which are tailor made for the users.

2.3 Individualized Travel Recommendations by Mining
People Ascribes and Travel Logs Types from Community
Imparted Pictures

A probabilistic personalized travel recommendation model
considering users’ attributes as well as their group types and
the knowledge mined from travel logs is proposed in this
paper. The association of a person's attributes and more
contexts are investigated (e.g., time, popular landmarks)
and the benefits for profiling human activities are shown.
Here a social networking kind of website is developed
focusing mainly on collecting users’ photos. The data are
mined whenever needed in order to provide suggestions. The
technique used here is data mining and when compared to
using a big data and map reduce framework this is not
reliable.

3. Problem Definition

The traditional Service Recommendation Systems provide
recommendations based on the preferences and not on the
user requirements. Hence it results in the recommendations
not being personalized on user recommendations. Moreover,
the recommendations provided to the user are based on
numerical ratings. The other challenge of this system is
handling efficiency at large volumes of data. There is no
provision of scalability methods for growing data.

4. Proposed System

The main objective of the proposed system is to develop a
recommender system which addresses scalability and
inefficiency problems in big data with the traditional service
recommender systems which fail to meet the users’
personalized requirements and diverse preferences. The
proposed system architecture is shown Fig 1.
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4.1 Big data Environment

The Big Data Environment has large-scale data sets which
have been used while analyzing and processing real time
recommendation applications such as travel recommendation
applications. It has a huge collection of data which are
retriecved from open source datasets that are publicly
available from major travel recommendation applications.
The Big Data Schemas were analyzed and a Working Rule of
the schema is determined. The CSV (Comma separated
values) files containing the data are read and manipulated
using Java APl which has properties such as developer
friendly, light weight and easily modifiable.

4.2 Data Communication with Application

The CSV Files in distributed systems are invoked through
web services running in the server machine. The data
retrieved to the recommendation systems are provided with a
clean GUI and can be queried on demand. Each and every
process on the recommendation application invokes web
service which uses light weighted traversal of data using
XML. The users can review each hotel and can post
comments also. The reviews given by the user gets frequently
updated to the CSV Files as it gets retrieved.

4.3 Service Recommender application

The traditional view of service recommender systems that
shows top k results are displayed with paginations with which
a user can navigate back and forth of the result sets. All the
services, ratings and reviews of each hotels are listed. A user
can plan or schedule a travel highlighting his requirements in
a detailed way that shows the preference keywords set of the
active user. A Domain Thesaurus is built depending on the
Keyword Candidate List and Candidate Services List. The
Domain Thesaurus is updated regularly to get accurate results
of the recommendation system.

4.4 Hadoop and MapReduce

4.4.1 Capture user preferences by a keyword-aware
approach

(a) Preferences of the current user

A user who is currently in need of service, can give his/her
preferences about candidate services by selecting keywords
from a keyword-candidate list, which reflect the quality
criteria of the services he/she is concerned about. Besides,
the current user should also select the importance degree of
the keywords. The importance degree of the keywords is
shown as 1 to represent the general, 3 to represent important
and 5 to represent very important.

(b) Preferences of the previous user

The preferences of a previous user for a candidate service are
extracted from his/her reviews for the service according to
the keyword-candidate list and domain thesaurus. The review
of the previous user will be formalized into the preference
keyword set of user.

4.4.2 Extraction

(a) Preprocess

HTML tags and stop words in the reviews snippet collection
should be removed to avoid the quality of the keyword
extraction getting affected in the next stage. Porter Stemmer
algorithm is used to remove the commoner morphological
and in flexional endings from words in English.

(b) Keyword Extraction

In this phase, each review will be transformed into a
corresponding keyword set according to the keyword-
candidate list and domain thesaurus of preferences. If the
review contains a word which is also available in the domain
thesaurus, the corresponding keyword should be extracted
into the preference keyword set of the user.

4.4.3 Similarity Computation

The third phase of the proposed system is to identify the
reviews of previous users who have similar tastes to the
current user by finding neighborhoods of that user based on
the similarity of their preferences. Before doing similarity
computation, the reviews unrelated to the current user's
preferences will be extracted by the intersection concept of
set theory. If the result of intersection operation of the
preference keyword sets of the current user and a previous
user is an empty set, then the preference keyword set of the
previous user will be filtered out. The Natural Language
Processing is implemented to analyze the reviews of the
previous user. The NLP Process comprises tokenizing a
sentence or a word, parts of speech, tagging, the extraction
operation of nouns and verbs, synonym retrieval of extracted
keywords using WordNet dictionary. The Big Data
manipulations from CSV are through our Own JAVA API
that enforces developer friendly access.

5. Conclusion and Future Work

In the proposed system service recommendation through
collaborative filtering method is used. Here keywords are
used to indicate users' preferences, and a user-based
Collaborative Filtering algorithm is adopted to generate
appropriate recommendations. A keyword-candidate list and
domain thesaurus are provided to help obtain users'
preferences. The current user gives his/her preferences by
selecting the keywords from the keyword-candidate list, and
the preferences of the previous users can be extracted from
their reviews for services according to the keyword-candidate
list and domain thesaurus. This method aims at presenting a
personalized service recommendation list and recommending
the most appropriate service(s) to the users. Moreover, to
improve the scalability and efficiency of the “Big Data”
environment, MapReduce framework is implemented. The
experimental results demonstrate that this project
significantly improves the accuracy and scalability of service
recommender systems over existing approaches. As a future
work the recommender application needs to be expanded
across various domains. Along with that the application could
be boosted with additional Al capabilities to provide its own
rating for a service.
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