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Abstract— Information retrieval and search engine indexes 

are contains large quantities of text. Information retrieval is 

concerned with representing, searching, and manipulating 

large collections of electronic text and other human 

language data. Web search engines - Google, Bing, and 

others - are by far the most popular and heavily used IR 

services, providing access to up-to date technical 

information. Indexes are the key technology corroborate 

efficient text search. In this system we are use the various 

existing techniques & compression approaches for reduce 

index sizes and improve the performance of query 

processing that uses compressed indices to find relevant 

documents for the users' queries. Inverted index data 

structure is the main method of indexing used to provide 

efficient query evaluation. Inverted index table which 

includes keyword, document ID and position list, and the 

table can saves a lot of storage space. After then, on the 

basis of the table, it provides a key as dictionary 

compression with high compression ratio and high 

decompression rate for the data block. Efficient construction 

of inverted indexes is essential to provision of search over 

large collections of text data. 

Key words:  Information Retrieval, Inverted Index, Index 

Construction Frame of Reference 

I. INTRODUCTION 

Information retrieval (IR) is concerned with representing, 

searching, and manipulating large collections of electronic 

text and other human-language data [4]. IR systems and 

services are now widespread, with millions of people 

depending on them daily to facilitate business, education, 

and entertainment. Web search engines - Google, Bing, and 

others - are by far the most popular and heavily used IR 

services, providing access to up-to-date technical 

information, locating people and organizations, 

summarizing news and events, and simplifying comparison 

shopping.  Information Retrieval (IR) is finding documents 

of an unstructured nature that satisfies an information need 

from within large collections that usually stored on 

computers [6].  

The topic of this paper is the efficient index 

construction for text collections using compression 

techniques. The fastest approach previously described in the 

literature is sort-based inversion, single pass index 

construction [2] [3]. 

In searching text search is a key technology. Search 

engine index that web provide an ease access to information. 

For example such as help services built into operating 

system rely on fast search and desktop search systems help 

users locate files on their personal computers [5]. 

These days we frequently think first of web search, 

but there are many other cases: 

 E-mail search 

 Network search 

 Corporate knowledge bases 

 Legal information retrieval 

Indexing collects data, parses data, and stores data to 

facilitate fast and accurate information retrieval [7]. 

A. Working of IR Architecture 

 
Fig. 1: IR Architecture 

An information retrieval process begins when a user enters 

a query into the system. Queries are formal statements 

of information needs, for example search strings in web 

search engines. In information retrieval a query does not 

uniquely identify a single object in the collection. Instead, 

several objects may match the query, perhaps with different 

degrees of relevancy. 

An object is an entity that is represented by 

information in a database. User queries are matched against 

the database information. Depending on the application the 

data objects may be, for example, text documents, 

images, audio, mind maps or videos. Often the documents 

themselves are not kept or stored directly in the IR system, 

but are instead represented in the system by document 

surrogates or metadata. 

Most IR systems compute a numeric score on how 

well each object in the database matches the query, and rank 

the objects according to this value. The top ranking objects 

are then shown to the user. The process may then be iterated 

if the user wishes to refine the query [8].  

B. Index design factors: 

Major factors in designing a search engine's architecture 

include:  

1) Merge factors: How data enters the index, or how 

words or subject features are added to the index 

during text corpus traversal, and whether number 

of indexers can work asynchronously. The indexer 

must first check whether it is adding new content or 

updating old content.  

2) Storage techniques: How to store the index data, 

that is, whether information should be data filtered 

or compressed. 

3) Index size: How much computer storage is required 

to support the index. 

http://en.wikipedia.org/wiki/Query_string
http://en.wikipedia.org/wiki/Information_need
http://en.wikipedia.org/wiki/Relevance
http://en.wikipedia.org/wiki/Database
http://en.wikipedia.org/wiki/Information_retrieval_applications
http://en.wikipedia.org/wiki/Mind_maps
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4) Lookup speed: is exactly as it sounds, pertaining to 

how quickly a word can be found when the data is 

searched in the inverted index.  

5) Maintenance: How the index is maintained over 

time.  

6) Fault tolerance: How important it is for the service 

to be reliable. Issues include dealing with index 

corruption, determining whether bad data can be 

treated in isolation, dealing with bad hardware, 

partitioning, and schemes such as hash-based or 

composite partitioning, as well as replication. 

C. Performance and Correctness Measures:  

To assess the effectiveness of an IR system (Means search 

result quality), two key statistic are important. 

1) Precision: What fractional of the returned results are 

relevant to the information need is called Precision. 
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2) Recall: Recall  means what fractions of the relevant 

documents in the collection were returned by the system. 
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II. PROBLEM DEFINITION 

Information Retrieval is used for many purpose and 

applications like Email search, Local Search, Corporate 

knowledge bases, Legal information retrieval and to 

facilitate fast and accurate this information retrieval 

Indexing is used. Here main problem of indexing is how to 

provide efficient result and reduce the size of indexing. 

Google search engine uses Snappy and Zopfli compression 

algorithm for their indexing; now a days Google uses the 

Variable byte and gamma code algorithm. Variable byte and 

Gamma Code are the compression algorithm is use to reduce 

the size of index and provide efficient result. 

Here in our work we will be solving only focus on 

two main design factors size and time by using these 

compression techniques. 

 Problems with Index size 

 Storage Techniques - How to store the index data, 

that is, whether information should be data filtered 

or compressed.  

 Problem with time taken during indexing 

At the present time the organization resources on 

the intranet are also growing exponentially. When we are 

looking for some information on the intranet, going through 

all documents is impossible so we have to use tools which 

provide relevant information only. The widely used method 

is to search for information by full-text desktop search 

engine like Windows Desktop Search. This system index 

documents and stored index data into index file, problem 

with WSD is lower indexing speed, and increase memory 

utilization and size of index file growing rapidly. So we 

need IR system reduce indexing speed, memory utilization 

and size of index file with relevant search across 

organization. 

III. PROPOSED SYSTEM 

In this paper, we propose an Indexing Algorithm it retrieve 

the data as a PDF or Document files and perform indexing 

on that. 

By using compression algorithm we reduces the 

time taken during indexing and also reduces the memory 

size of indexing after indexed that data. 

Here, Figure 1 shows the working of proposed 

system 

1) Step 1: Collect data from source path. 

2) Step 2: Invert document into index by applying 

Tokenization, Normalization, Stemming and Stop 

words. 

3) Step 3: Make a dictionary of all terms in a 

collection 

4) Step 4: Apply PFOR Compression Algorithm to 

reduce the I/O time and storage required  

IV. EXPERIMENTAL AND RESULT ANALYSIS 

In this section, we present the experimental setup and result 

analysis of the proposed approach. 

For our experiments, we used text collection with 

different size collected from a source path. Such as, 1GB, 

5GB and 10GB. All experiments were performed on PC 

based on an Intel® core™ i5-2450M CPU@2.50GHz with 

4GB main memory and 750GB HDD hard drive. The 

operating system was windows7/Apple Mac OS 10.7.5/ 

Ubuntu 14.10. 

 
Fig. 2: Number of files contained in 1GB, 5GB and 10GB. 

Figure 3 shows the different data size such as 1GB, 

5GB, and 10GB which contain number of files according to 

size of data. Here, we applied our proposed algorithm on it 

and analyzed how much time taken to complete indexing 

and total size of indexed file after indexing.  

After then check for which are the indexed files 

will be created in index file path.  

Here, given dataset is same for all Recoll, Apple 

Spotlight and for our proposed system. The comparison of 

various Existing Search System like Recoll, Apple Spotlight 

and proposed work for different queries with different 

expectation was done. Various design factors is there in 

indexing but here in our proposed work only focused on 

indexing speed and Size. 

Data Size 
Time Difference 

Proposed Recoll Apple Spotlight 

1GB 9m 23m 18m 

5GB 42m 84m 72m 

10GB 77m 131m 110m 

Table 1: TIME DIFFERENCE WITH EXISTING SEARCH 

SYSTEM 
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(Where m = Min) 

 
Fig. 3: Time difference with existing search system in Mac 

and Ubuntu. 

Above figure shows the compression of time 

consumption with different search system like Apple 

spotlight, Recoll and our proposed system. Applied on 

different size of data having 1GB, 5GB and 10GB. It is 

observed that the proposed system takes less time for 

indexing on this data.  

The time taken by spotlight and recoll for 1GB data 

is 18 and 23 respectively which is more compare to 

proposed work. Same for 5Gb and 10Gb data it’s also takes 

more time compare to the proposed work. 

Data Size 
Size Difference 

Proposed Recoll Apple Spotlight 

1GB 78 (MB) 137 (MB) 114 (MB) 

5GB 390 (MB) 685 (MB) 570 (MB) 

10GB 780 (MB) 1370 (MB) 1140 (MB) 

Table 2: SIZE DIFFERENCE WITH EXISTING SEARCH 

SYSTEM 

 
Fig. 4: Time difference with existing search system in Mac 

and Ubuntu 

Fig. 5 shows the compression of size consumption 

with different search system like Apple spotlight, Recoll and 

our proposed system. Applied on different size of data 

having 1GB, 5GB and 10GB. It is observed that the 

proposed system consume less size for indexing on this data. 

The size of indexing in Apple Spotlight and recoll for 1GB 

data is 114 and 137 respectively which is more compare to 

proposed work. Same for 5 GB and 10 GB data it’s also 

consume more memory size compare to the proposed work. 

V. CONCLUSION  

A proposed system working on indexing using various 

compression algorithms such as variable byte, Gamma code 

compression approach, Integer compression method. In our 

proposed system we also discussed about Frame of 

Reference and Single-Pass In-Memory Indexing SPIMI. 

This two are compression technique mainly focus on gap 

code and sorting. 

Our main goal is to reduce the size of index, I/O 

rate which will increase the indexing construction speed. 

The proposed system “Novel Approach in Indexing 

using Compression Techniques” by comparison with 

Existing System, It is shown that the proposed system is 

reduces the Size and Time of indexing. For this, PFOR-

Patch Frame of Reference algorithm is used. 
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