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In Information Retrieval (IR) the efficient strategy of indexing large dataset and
terabyte-scale data is still an issue because of information overload as the result of
increasing the knowledge, increasing the number of different media, increasing
the number of platforms, and increasing the interoperability of platforms. Overall
multiple processing machines MapReduce has been suggested as a suitable
platform that use for distributing the intensive data operations. In this project,
Sensei and Per-posting list indexing, Terrier will be analysed as they are the two
most efficient MapReduce indexing strategies. The two indexing will be
implemented in an existing framework of IR, and an experiment will be
performed by using the Hadoop for MapReducing with the same large dataset,
and try to analyse and verify the better efficient strategy between Sensei and

Terrier. The experiment will measure the performance of retrieving when the size



and processing power enlarge. The experiment examines how the indexing
strategies scaled and work with large size of dataset and distributed number of
different machines. The throughput will be measured by using MB/S
(megabyte/per second), and the experiment results analyzing the performance of
delay, consuming time and efficiency of indexing strategies between Sensei and

Per-posting list indexing , Terrier.
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Dalam Maklumat Retrieval (IR) strategi yang cekap pengindeksan dataset besar
dan data berskala terabyte masih merupakan masalah kerana beban maklumat
sebagai hasil daripada peningkatan pengetahuan, meningkatkan bilangan media
yang berbeza, menambah bilangan plantar, dan meningkatkan antara operasi
plantar. Secara keseluruhan mesin pemprosesan pelbagai MapReduce telah
dicadangkan sebagai plantar yang sesuai yang digunakan untuk mengagihkan
operasi data intensif. Dalam projek ini, Sensei pengindeksan dan senarai Per-
posting pengindeksan, Terrier akan di kerana ianya adalah dua strategi
MapReduce pengindeksan paling berkesan. Kedua-dua pengindeksan akan
dilaksanakan dalam rangka kerja yang sedia ada IR, dan eksperimen akan
dilakukan dengan menggunakan Hadoop untuk MapReduce dengan dataset besar
yang sama, dan cuba untuk mencari dan mengesahkan strategi yang lebih baik
berkesan antara Sensei and Terrier. Eksperimen akan mengukur prestasi

mendapatkan semula apabila saiz dan kuasa pemprosesan di besarkan.
Y



Eksperimen mengkaji bagaimana strategi pengindeksan diskalakan dan bekerja
dengan saiz besar dataset dan nombor agilan mesin yang berbeza. Throughput ini
akan diukur dengan menggunakan MB/S (megabait/sesaat), dan keputusan
eksperimen menganalisis prestasi kelewatan, masa dan kecekapan strategi
pengindeksan antara Sensei dan Per-posting senarai pengindeksan Terrier yang

lama.
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CHAPTER 1

INTRODUCTION

1.1 Background

The Web is a large place to store documents, and has the main challenge for
Information Retrieval systems (IR), which used by search engines of the Web or
Web IR researchers. Index should be created in order to increase the efficiency of
documents information retrieval. Index is considered the special data structure
which used in this regard. The dataset usually contains many documents which
are stored in one hard disk and sometimes in more than one hard disk. The
indexing, therefore, should cover different or many hard disks in which the
documents are stored. The IR system works through inverted index in which
every term has a posting list. This posting list represents the documents through
numbers or integer documents (IDs), and they also contain the terms as stated by
(McCreadie et al., 2012). Every document has a representing score which stored
in the posting list. The importance of this process is to figure out the information
sufficient statistics. The main goal here is to find the sufficient statistics of
information, e.g. the terms frequencies which are occurred, and the information of
position.

The textual indexes usually stored with lexicon which are considered additional
structures. These lexicons include pointers which are important for the posting list

that added to the inverted index. In the final stage the result of the search can be



shown through using the information of the documents such as its name and its
length. This is used to display the documents in a specific order for the user. This
is what is called indexing and an important point is that it should be in the mode
of offline before the process of searching is done.

The single pass indexing used in Terrier system that released with Terrier 2.0
(Macdonald et al., 2012) this term is used to describe the idea of building the
document of single pass central structure over the collection. In addition, single
pass use low memory consumption when creating the index. This process is
achieved through compressing the inverted files as well as creating a temporary
posting list that used in one single machine only. According to memory
consumption, this type of indexing is considered the most efficient and the faster.
In distributed systems is that Terrier supports huge dataset indexing through using
the functions of Hadoop’s MapReduce by using a single pass indexer. There are
three organizations for the output of functions of the Map. The first organization
is information saved about the document during its run. The second organization
is the indices of each document for every map task. The third organization is the
list of the term as well as its posting list.

When the space of the memory and power of processing is limited, the sharding
strategy can be used. Sensei used this strategy through the creation of the fast
MapReduce job. This is achieved through taking utilizing the data from Hadoop
with the given schema. Sensei cannot support the JOINS, but it can create a single
index. Therefore, the aim of this study is to explain and clarify the advantages of

the process of indexing large datasets through utilizing MapReduce.



1.2 Problem Statement

In Information Retrieval (IR) (McCreadie et al., 2012), the efficient strategy of
indexing large dataset and terabyte-scale data is still an issue because of
information overload as the result of increasing the knowledge, increasing the
number of different media, increasing the number of platforms, and increasing the
interoperability of platforms. MapRduce is the efficient framework that has been

suggested to work with large dataset and large number of machines.

1.3 Research Objectives

The main objective is to evaluate the indexing strategies through the below goals:

1. Performing experiments over large dataset to analyze and determine the
efficient indexing strategy.

2. Testing the performance of indexing strategies that applying on dataset.

3. To report and support the most efficient indexing strategy in MapReduce for

large number of machines.

1.4 Research Scope

The study concentrates on Terrier and Sensei indexing architecture by using their
open source frameworks. Both of these strategies provide new data structure
called indexing with Hadoop features. This study investigates which of these two
strategies can index the large datasets with less time consuming. This can be done

by applying MapReduce job on 10 machines, 12 map tasks and 4 reduce tasks.
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