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Abstract— Recommender systems are shown as valuable tools for providing acceptable recommendations to users. Within the
last decade, the number of customers shopping online, services and on-line data has grown quickly, yielding the Big Data
analysis as a drawback for service recommender systems. Recommendations systems have been very popular in research
community, where many approach to provide recommendations to users are suggested. Most of existing service recommender
systems present an equivalent ratings and rankings of services to completely different users while not considering various users'
preferences, and thus fails to fulfill users' personalized needs. Proposed Service recommendation generates a personalized
service recommendation list taking into consideration of the preferences of the user and recommends appropriate service to the
user effectively. Keywords are used to indicate users’ preferences. Filtering rule is adopted to come up with more accurate
recommendations. The proposed method is implemented on Hadoop, a widely used platform for distributed processing of Big
Data across clusters of servers using the Map Reduce data processing paradigm. Thus it is scalable and efficient in Big Data
environment.
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l. INTRODUCTION

Every day the size of data is being getting bigger from quite a while now. From the dawn of time to less than a decade ago (till 2003
precisely), mankind generated about 5 Exabyte of data. In 2012, global data grew up 2.7 Zettabyte [8] i.e., roughly 500 times more
data than all data ever generated prior to 2003. Cisco estimates that, global data on web will grow 3 times bigger i.e., approx. 4.8
Zettabyte by the end of 2015 [9] .One reason for data growing bigger is that, its continuously being generated by variety sources
such as sensors, cc TV cameras, social media, .etc and by variety devices.

Much of that data such as - Videos, photos, comments on social forums, reviews on various websites and so on is unstructured,
which means data isn't stored on traditional structured predefined tables. Moreover the data sources are arriving so fast that there is
not even time to store it and apply analytics to it. That's why the traditional data management and analytics tools alone don't enable
IT to store, manage, process and analyze Big Data. "It Refers to 'Data’ whose size is beyond the ability of current technology to -
process, manage and capture the data within fixed elapsed time". We live currently in Data world. Everywhere we see only
data..Thus it is important to learn how to store this data as well as how to process it. The solution to such an issue moving
progressively from giving equipment to provisioning more sensible programming arrangements. Big Data likewise conveys new
opportunities and discriminating difficulties to industry and the academia like most Big Data applications, the Big Data tendency
likewise postures overwhelming effects on service recommender techniques. With the developing number of options for services,
effectively recommending services that users favored have turn into an imperative research issue. Service recommender frameworks
have been indicated as important tools to help users manage services over-burden and give proper recommendations to them. Cases
of such useful applications incorporate CDs, books, and different items now utilize recommender frameworks. Over the most recent
decade, there has been much research done both in industry and the academia on growing new methodologies for service
recommender techniques.

1. MOTIVATION

With the success of the Web 2.0, more and more companies capture large-scale information about their customers, providers, and
operations. The rapid growth of the number of customers, services and other online information yields service recommender
systems in “Big Data” environment, which poses critical challenges for service recommender systems. Moreover, in most existing
service recommender systems, such as hotel reservation systems and restaurant guides, the ratings of services and the service
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recommendation lists presented to users are the same. They have not considered users' different preferences, without meeting users'
personalized requirements. Following is an example in hotel reservation system illustrating such a case. Example 1. Swati and
Anand are respectively browsing a hotel reservation website to reserve a hotel in Hubli, Karnataka, India. But the rating and
recommendations of hotels provided by the website to them are the same. Consider that there are 3 hotels in Hubli: AR, Cl and D. D
is convenient to airport and also close to shopping mall. AR is near to the railway station and the bus stand, this convenient for
transportation. The breakfast and dinner is delicious at Clarks inn and also has a good view. According to the website AR is better
than D and D is better than CI. However, Swati prefers a shopping mall near the hotel, while anand is concerned about good food.
So AR may not be appropriate choice for them, and D and Cl may be more relevant to Swati and Anand respectively. So the
challenge is to provide them with appropriate recommendation list in "Big Data™ environment.

1. RELATED WORK

There have been numerous recommender frameworks grew in both the educated community and industry. In [7] the creators
propose a Bayesian inference based recommendation framework for with respect to online informal organizations. They
demonstrate that the proposed Bayesian induction based recommendation is superior to the current trust-based proposals and is
equivalent to recommendations generated by Collaborative Filtering approach. In[6] , author give an outline of the field of
recommender frameworks and portray the present era of recommendation system. They additionally depict different restrictions of
current service recommendation approach, and talk about conceivable augmentations that can enhance recommendation abilities and
make recommender systems appropriate to a significantly more extensive scope of utilizations. Most existing service recommender
frameworks are just taking into account a solitary numerical rating to speak to an services' utility all in all[4]. Indeed, assessing an
service through various criteria and making into note of client input can help to make more viable recommendations for the clients.
With the advancement of distributed computing software projects, for example, Apache Hadoop, Map Reduce, and Mahout, it gets
to be conceivable to design and implement scalable recommendation method in "Big Data" environment. The authors of [2] design
and implement a Collaborative Filtering approach on Hadoop. They tackle the scalability issue by dividing dataset into smaller size
chunks. In any case, their strategy doesn't have positive scalability and efficiency if the measure of data grows. [3] presents a
parallel user-profiling methodology taking into account folksonomy data and implements a scalable recommender system by
utilizing Map Reduce and Cascading methods. Jin et al. [5] propose an large-scale video recommendation technique taking into
account item based collaborative filtering approach. They implement their proposed approach in Qizmt, which is a .Net based Map-
Reduce approach, in this manner their approach can work for large scale video sites. As a rule, contrasting and existing methods, the
proposed method uses reviews of past users to get both, active user & previous user preferences and the candidate services list,
which makes recommendation more precise.

(AVA METHODOLOGY

The main steps of proposed system are depicted in Fig-1. The system takes as an input the users' preference. The reviews of
previous users are available to the system and are stored on HDFS. As shown in the figure, the system can be broken down into
three steps as follows:

A. Capturing the preferences of the user

In this step the preference keyword set of active and previous user is formed. Basically the preference of active user is taken as input
to the system using keyword aware approach on fixed candidate keyword list. The preference keyword set of the previous user is
computed using their reviews stored on HDFS and by using the same candidate keyword list.
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Fig-1: Main Steps in Proposed System.

B. Similarity computation
For all previous users individual preference keyword set is formed in previous step. In this step exact similarity of active user to

each previous user is computed using a cosine-based approach shown below

Algorithm 1 Exact Similarity

Require: List containing keywo Js that denote pre f e of Active Users, PAU. List
containing kevwords hat J pteference of previous user, PPU;.

Ensure: The Similarity of PA PPL szm(P4 PPU)

1: termPreqVector|| |- Ter 1}r=( ney (Pl lPAL)

2 termPPU=fermFveqVector]0)

5 termP AU termFreqVector| |
& Sinaity| PPU; PAU) Nomn(fz:;?%im(}gmpPU)

i: veturn Similarity(PPU;, PAU

Cosine base algorithm takes into consideration the term frequencies of the terms in the two sets whose similarity is to be computed.
The algorithm given below depicts how term frequencies are computed. The implantation of this is necessary in order to get
similarity between the two sets using Algorithm1.
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Algorithm 2 Term Frequency
Require: Two sets PPU and PAU containg preference kevwords of previous user and
active user respectively.
Ensure: termFrequencyVector containg term frequency of term & PPU and PAT.
1: Let allTerms be the MAP of form - key,value
2: allTerms = @
3: for each keyvword k € PPU do
4 if lallTerm.contains(k) then

Insert < &k 0X01 = into allTerm

a:

i end if

7: end for

&: for each keyword k € PAI do

9: if lallTerm.contains(k) then

10: Insert = &, 0X02 = into allTerm
11: else Insert < &, 0X03 = into allTerm
12: end if

13: end for

14: termPPU =0 termPAU = i

15: for each value v € allTerm do

16: ferm P PU = vicl0X 01

17: fermPALl = v == 1

18: end for

19: return termPPU. termPALT

C. Compute personalized rating and generate recommendations for the user
Based on the similarity obtained in the previous step, i.e., similarity between active user and previous user, further filtering will be
carried out. The personalized ratings will be calculated using the formula

pri =7+ k) ppy g sim(PAU, PPK;)  (r; — 7)

Where 7 average rating for the candidate service, PAU preference keyword set of active user, PPK; is preference keyword set of

previous user j , sim(PAU, PPK;) is similarity computed in step 2 and r; is rating of user j for candidate service. Using pr; the user is
recommended a list of hotels based on his/ her preference given as input to the system.

V. CONCLUSIONS

The proposed recommendation system uses, user based collaborative filtering approach to generate appropriate recommendation.
The proposed system is implemented on Hadoop platform, and is applied to real time data set of a specific service domain (Hotel
Reservation System). The system successfully generates personalized service recommendation list to the user as per the user
preference. The performance of the system is observed by varying processor speed and RAM size for single node cluster.
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