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ABSTRACT
Recommender system algorithms are widely used in e-commerce to provide personalized and more accurate recommendations to online users and enhance the sales and user stickiness of e-commerce. This paper discusses several recommendation algorithms and the challenge of tradition recommender system in big data situation, and then proposes a framework of distributed and scalable recommender system based on Hadoop. The recommender system based on Hadoop, combining the advantage of computational ability and scalability of Map Reduce and hybrid recommendation algorithms, brings a solution to information overload problem in big e-commerce .









                                                  CHAPTER-1
INTRODUCTION
Recommender systems provide products information and related suggestion to e-commerce buyers by imitating intelligent salesman and help e-commerce users to make decision and finish online purchases. The development of e-commerce provides personalized shopping experience to online users and improves the sales and stickiness of users of e-commerce website by accurately predicting users’ preference and potential demands .For example, Amazon.com, one of the e-commerce giants, has constructed a personalized online store with 29 million customers and several million items by fully applying recommender system. Every web user sees different items on Amazon websites. According to Microsoft Asia Research Academy, about 30% web page browsing of Amazon comes from recommender system. Similarly, Netflix widely uses recommender system and about 80% of the video watched were introduced by recommender system. The value of the Netflix recommender system reached one billion US dollar each year according to the Chief Product Officer of Netflix . E-commerce recommender systems build users’ models reflecting users’ attributes and behaviors by collecting users’ information as much as possible. Users’ information can be acquired either by explicit feedback, such as purchasing and rating, which expresses obvious preference or implicit feedback, such as navigation history and links followed, which indirectly infer the preference of users .After acquiring the information of users, the recommender systems filter and mine the attributes of the users by several learning algorithms to predict or recommend products that users may like to purchase.
RECOMMENDATION ALGORITHMS
In e-commerce recommender systems, the algorithms either focus on the users, finding the nearest neighbors of a target user and making recommendations to the target user with his neighbors’ purchases or preferences, or focus on the products, recommending items that are similar to the items already purchased by the users. Some algorithms provide personalized recommendations to target user while others make general recommendations. The commonly used algorithms are Collaborative Filtering, Content-based Filtering and User Clustering Models.
A. Collaborative Filtering 
1) Collaborative filtering algorithm 
Collaborative Filtering is widely used in e-commerce and is one of the most successful recommender systems in e-commerce. Collaborative Filtering focus on finding the nearest neighbors of target user who either purchased the same precuts or rated similarly on the same products with target user .To find the nearest neighbors, Collaborative Filtering calculates and compares the similarities of a user with target user.

2) The disadvantage of collaborative filtering 
While widely accepted, the effectiveness of Collaborative Filtering is limited by several factors. The first one is data sparsity. Since most users tend not to rate or comment on what they buy, the user-item matrix will become data sparse which will lead to the difficulty of calculating and comparing the similarity between users and negatively affect the accuracy of recommendation. The second factor limiting the effectiveness is Cold start which means when a new user first time comes to e-commerce website, the recommender system will recommend nothing to him since recommendation is provided with a user’s past behavior. The third factor is scalability of the recommender system. With the increase of the user and products, the computation ability needs to grow linearly. For some big e-commerce, Collaborative Filtering will possibly not generate satisfactory recommendation results if the data grows too fast. Scalability is a crucial problem for modern e-commerce with huge amount of users and products and transactions since the computation is very resource consuming. We can partially solve the scalability problem by dimension reduction. For example, we can randomly sample in M users or just discarding those users buying only several items or discard the most popular and the most unpopular products in N items. But these data reduction measures will lead to poor recommendation quality meanwhile.

B. Content-based Filtering
 Content-based Filtering mainly generates recommendation by analyzing products’ attributes. In Content-based Filtering, products related to the positively rated or commented will be recommended to the user without knowing other users behavior or preference. Furthermore, if a user’s preference change, Content-based Filtering will adjust recommendation in a short time. The main disadvantage of Content-based Filtering is that its effectiveness greatly depends on the extensive and in-depth description of products’ attributes.. Another problem is that Content-based Filtering only recommend items similar to the products described in users’ profile with the problem of content over-specialization. The commonly used algorithm is Content-based Filtering is Association Rule Mining, which is a very useful method to discover the relationship hidden in large datasets. The uncovered relationships can be represented in the form of association rules or frequent items. The method aims to find the rules which can satisfy the preset minimum support and minimum confidence thresholds among the given data. The process can be divided into two steps. The first step is to find the frequent items set. Assume mins up=s, the frequent items are those items whose support probability is bigger than s. The second step is to find the association rule in which the confidences of frequent items are bigger than the minimum confidence. Assume min confi=c, X and Y are frequent item sets which satisfy X⋂Y=∅, and then when P(Y│X)>c, X→Y is the association rules
C. Cluster Models
 Cluster Models find the similar user set with the target user by dividing the users into many small segments. The goal of Cluster Models is to assign target user into the segment containing most similar users and make recommendation to target user by comparing purchased or rated items of similar users. Clustering or other unsupervised learning algorithms can help create the segment. A good clustering algorithm can produce high quality segment with high intra-segment similarity and low inter-segment similarity. K-means is one of the commonly used algorithms of clustering. The first step is to select k data-objects from database as initial cluster center of k clusters. The second step is to assign every unselected data-object to one of the clusters by calculating the Euclidean value of this data-object from cluster center. Compared with Collaborative Filtering, Clustering Models have better online scalability since they only compare the target user with limited number of clusters rather than all the users in the data base. What’s more, large amount of computation in Clustering is finished offline. But the recommendation quality is low meanwhile.
Big Data Platform (BDP) 
Hadoop comes with a distributed file system called HDFS (Hadoop Distributed File system). HDFS is highly fault-tolerant and is designed to be deployed on low-cost hardware. HDFS provides high throughput access to application data and is suitable for applications that have large data sets. The Hadoop file system is designed for storing peta bytes of a file with streaming data access using the idea that most efficient data processing pattern is a write-once, read many-times pattern. HDFS stores metadata on a dedicated server, called Name Node. Application data are stored on other servers called Data Nodes. All the servers are fully connected and communicate with each other using TCP-based protocols.
Big Data 
Leading Internet companies like Google, Facebook, Yahoo or Amazon based their businesses on search engines or online shopping. In fact, however, the key aspect of their activities is a collection and processing large volumes of data, needed for example to calculate the search index, to analyze customers’ tastes or to suggest new articles that may be of customers’ interest. Very soon, the same solutions were transferred to other, much smaller companies. The reason was rather not to introdu-ce a new service, but thanks to the acquired information to achieve a competitive advantage. At the moment, practically every bank, online shop or supermarket col-lects data about customers’ behavior and analyzes them.The term Big Data is often identified with large volumes of data. There is no formal definition, but according to any existing so far, the meaning of this term is broader than just the data volume. In this section, the most popular definitions of Big Data are presented. A review of these definitions is taken from (Tabakow et al., 2014).One of the first definitions of Big Data was that proposed by M. Cox and D. Ellsworth (Cox, Ellsworth, 1997). According to it, the authors treat Big Data as a big data to analyze, the number of which should be maximized in order to extract the information.




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

E-commerce recommender systems have been converted to a very important decision-making helper for customers, and provide online personalised recommendations using information technology and customers’ information.
The recommender system is a technology that helps to create personalisation features. 
A satisfactory and new area in the field of the RSs is to analyse the characteristics and potential interests of customers (Salehi, 2013; Sharma and Ray, 2016). 
In EC, RS evaluate the purchasing behaviours of the customers and learn from these behaviours to try to recommend suitable goods

2.1.1 DRAWBACKS OF EXISTING SYSTEM 
The main disadvantage of Content-based Filtering is that its effectiveness greatly depends on the extensive and in-depth description of products’ attributes.. Another problem is that Content-based Filtering only recommend items similar to the products described in users’ profile with the problem of content over-specialization. With the combined advantages of Hadoop distributed computation ability and mixed recommendation, the scalable, flexible and diversified recommender system can obviously bring a solution to information overload problem in big e-commerce and provide sustainable competitive advantage for e-commerce with personalized marketing. 




2.2. PROPOSED SYSTEM 
The proposed system of this research has resulted in the removal of traditional CF constraints and presents more accurate and appropriate recommendations for the preferences of customers. 
This article provides an overview of the current state of the art in recommendation systems, their types, challenges, limitations, and business adoptions.
To assess the quality of a recommendation system, qualitative evaluation metrics are discussed in the paper. 
Various application shave adopted recommendation systems, including e-commerce, healthcare, transportation, agriculture, and media. This paper provides the current landscape of recommender systems research and identifies directions in the field in various applications. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Collaborative Filtering is widely used in e-commerce and is one of the most successful recommender systems in e-commerce. 
· Collaborative Filtering focus on finding the nearest neighbors of target user who either purchased the same precuts or rated similarly on the same products with target user .
· The commonly used algorithm is Content-based Filtering is Association Rule Mining, which is a very useful method to discover the relationship hidden in large datasets. 
· This layer includes several data mining algorithms and machine learning algorithms, such as Association Rules mining, Clustering and Collaborative Filtering.
·  The algorithms layer is independent from recommendation layer for the purpose of integrating more algorithms.


CHAPTER 5
CONCLUSION

In this paper, we discussed several commonly user e-commerce recommendation techniques and algorithms. With the challenge of big data, a Hadoop based mixed recommender system was proposed to be a reference for the design and realization of big data-based scalable, distributed and effective recommender system. With the combined advantages of Hadoop distributed computation ability and mixed recommendation, the scalable, flexible and diversified recommender system can obviously bring a solution to information overload problem in big e-commerce and provide sustainable competitive advantage for e-commerce with personalized marketing. The recommender system based on big data can be composed of online part and offline part to generate the optimized recommendations according to the real-time requirements and big volume of data in big data environment.
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