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Abstract- Search engines has a particular agents called web crawler which crawls web documents online, and they
are analyzed and indexed and made available to user. Since, users have scarcity of time and thus want to access the
relevant data accurately and timely. System in terms of time and accuracy more efficient indexing should be used.
This can be achieved by adopting MapReduce approach for indexing the documents.
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I. INTRODUCTION
The largest repository of hyperlinked web documents is WWW which is accessible through the internet. The tools
for extracting and exploring specific information on the web are search engines. As technology change and rapidly
increases, internet has become the main source for information exchange and also one of the most important media of
information research. The exponential increase in the data on web requires efficient searching technique. Search engines
simplify the task of searching for the huge WWW. Fig.1 shows the general architecture of search engine.
Main components of search engine are: web crawler, indexer, query indexer.
Web Crawler
The crawler is also called spider that parses the web collecting information and stores them into a huge repository
[1]. It assembles a corpus of web pages, index them, and allow users to make queries against the index and also find the
web pages that match the queries.

Figure1: General Architecture of Search Engine
Indexer
The process of systematic arrangement of records is called indexing. User can find information more quickly by
indexing. This module prepares the index of the local database. Every Web document has an associated ID number called
document identifier, and it is the local database. And it is assigned whenever a new URL is parsed out of a web page [1].
The web pages are collected by the crawlers and indexer takes and stores them into a well-organized index. Fig. 2 shows
the indexing process [2].
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Fig 2: Indexing Process






Text acquisition: It identifies and making available the documents which will be searched by crawler or
scanning the web.
Text transformation: It transforms text into index terms and features.
Document data stores: It manages the large numbers of documents and structured data. Document components
are typically stored in a compressed form for efficiency. Structured data consists of document metadata and
other information extracted from the documents such as links and anchor text.
Index creation: It gathers or record information about words, features, documents.

Query engine
This module handles the user queries by searching the index. The queries entered by user are in the form of
keywords and search engine matches their keywords in the indexer. The heart of search engine is an index module which
increases the speed of searching.
II. INDEXING TECHNIQUES
Different indexing approaches have been discussed below:
 Suffix tree: Suffix tree has figuratively structured like a tree which produce the index of all keywords of a
document. Built by storing the suffixes of words. The suffix tree is a type of trie. Tries support extendable
hashing, which is important for search engine indexing [3].
 Inverted index: It is created by trie generator. Each entry of inverted index is a data structure which stores the
keyword, meanings and corresponding document ids. By a tree searching algorithm, this inverted index can be
explored to acquire a match for a particular query keyword in search-insert fashion.
 Citation index: It Stores citations or hyperlinks between documents to support citation analysis. It symbolizes
the conceptual organization of scientific ideas as recognized by publishing research authors [5].
 N-gram index: It Stores sequences of length of data to support other types of retrieval or text mining. e.g. words
in document or words in phrase. These n-grams are used within text operation or text comparison [4].
From the critical look at the above indexing techniques following problem have been identified.
 The existing system depends only on keywords matching.
 Relevant result does not found.
 A major drawback of citation index is that storing a word in the tree may require more space for its storage [6].
To overcome these problems, an efficient indexing technique is required, which can optimize the searching task in
terms of time and accuracy. The technique of MapReduce can be used for indexing the web documents, for better results.
III. MAPREDUCE
MapReduce is a programming paradigm for the processing of huge amounts of data by distributing work tasks over
multiple processing machines [7]. A MapReduce job generally splits the input data-set into independent chunks which
are processed by the map tasks in a completely parallel manner. The framework sorts the outputs of the maps, which are
then input to the reduce tasks. Typically both the input and the output of the job are stored in a file-system. The major
process of MapReduce is shown in figure 3.
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Figure 3: MapReduce Technique
MapReduce has designed from a functional program, where functions provide definitions of operations over input
data. A single MapReduce job is defined by the user as two functions. The map function takes in a key/value pair (of type
<key1, value1>) and produces a set of intermediate key/value pairs (<key2, value2>). The outputs from the map function
are then automatically sorted by their key (key2). The reduce function collects the map output and then merges the values
with the same key to form a smaller final result.
IV. INDEXING THROUGH MAPREDUCE
The process of indexing through MapReduce is explained here.
A. MapReduce indexing by Dean and Ghemawat
“The map function parses each document, and emits a sequence of <word, document ID> pairs. The reduce function
accepts all pairs for a given word, sorts the corresponding document-IDs and emits a <word list(document ID)> pair. The
set of all output pairs forms a simple inverted index. It is easy to expand this computation to keep track of word positions
[7].’’
B. MapReduce indexing by Nutch
In this strategy instead of emitting terms, it only tokenises the document during the map phase, hence emitting <docID, Document> tuples from the map function. Each document contains the textual forms of each term and their
corresponding frequencies. The reduce phase is then responsible for writing all index structures. As one emit is made perdocument so, it is called per document indexing. This indexing strategy will emit less, but the value of each emit will
contain substantially more data (i.e. the textual form and frequency of each unique term in the document) [7].
C. Per-posting list indexing (Terrier)
The indexing process is split into multiple map tasks. Each map task operates on its own subset of the data and
documents are processed by each map task, compressed posting lists are built in memory for each term. However, when
memory runs low or all documents for that map have been processed, the partial index is flushed from the map task, by
emitting a set of <term, posting list> pairs for all terms currently in memory. These flushed partial indices are then sorted
by term, map and flush numbers before being passed to a reduce task. As the flushes are collected at an appropriate
reduce task, the posting lists for each term are merged by map number and flush number, to ensure that the posting lists
for each term are in a globally correct ordering. The reduce function takes each term in turn and merges the posting lists
for that term into the full posting list, as a standard index. Elias-Gamma compression is used as in non-distributed
indexing to store only the distance between doc-IDs [7].
V. CONCLUSION
This paper describes various techniques available for indexing the web documents. It also discusses the method of
MapReduce that can give more optimal result if applied on a search engine. MapReduce have the ability to perform code
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optimization for easy implementation through its program, means that an execution in MapReduce will be cheaper to
produce and maintain.
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