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ABSTRACT:   
 

Majority of the digital libraries implemented in worldwide use server-client architecture. Such libraries 

require a large infrastructure investment in server setups and maintenance. Servers are also very difficult to 

scale as they are based on changing institutional requirements and needs. These drawbacks can be overcome 

by using a distributed database system. Apache Hadoop is one of the large scale data processing projects that 

support data-intensive distributed applications. Hadoop applications utilize a distributed file system for data 

storage called Hadoop Distributed File System (HDFS). Apache Solr is used for processing and searching 

the required data. Apache Solr provides search features like Full-Text Searching, Hit Highlighting. Solr 

searches the index instead of searching the text. Because of this feature Solr achieve fast search responses. 
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[1] INTRODUCTION  

      An advanced library is a framework for storing and accessing large amount of data in less time more 

effectively. Hadoop Distributed File System is a stage which permits storage for large data with simple 

adaptability and strong adaptation to internal failure at a low execution cost [4]. Hadoop has, as of now, 

observed a fast acknowledgment among various multi-national organizations, for example, Facebook, 

Amazon, Yahoo!, and so on. These organizations have completely working Hadoop bunches taking into 

account a lot of information consistently. Apache Solr is very efficient platform for processing the data. It 

searches the index of a particular data instead of searching the data itself.   

         

[2] EXISTING SYSTEM 

      Most digital library systems today use client-server architecture [1]. Scalability is the major issue of such      

systems. Although servers are considered to be scalable, the cost required for scaling is quite high. This 

increases the task of maintaining the server regularly. There are many more issue like downtime and fault 

tolerance with server based systems. Server systems having a single server unit have a higher tendency to fail 

while handling higher loads or bandwidth. Failed systems will again lead to downtimes. There are some 

setups like RAID which are supported by server systems but these setups tend to be expensive, and are still 

not fully resistant to faults. Many systems are implemented on PaaS (Platform as a Service) approach of cloud 
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architecture. These systems also suffer from scalability issues. PaaS systems are not easy to scale, and require 

a significantly higher infrastructure cost as compared to client-server systems. That is why most institutions 

and universities wouldn’t go for cloud setups. 

 

 

[3] PROPOSED SYSTEM 

       The proposed system basically focuses on the issues like scalability and fault tolerance which are present 

in the existing system. It also proposes to store and process huge amount of data. The main goal of the system 

is to access the required data from the large dataset in less time. For this purpose HDFS is used to store large 

amount of data. HDFS takes care of scalability by providing dynamic allocation of data nodes [3, 5]. It also 

takes care of load balancing and fault tolerance by providing replication factor [3, 5]. These are the inbuilt 

features of HDFS which makes it more efficient. HDFS is a storage platform, for processing Apache Solr is 

beneficial. Here processing means searching the specific data from large dataset. For faster searching indexing 

technique is used. Apache Solr provides some features which results into automatic searching and sorting of 

data[8]. So proposed system overcomes all the issues of existing system and builds an advanced platform to 

store and process data using HDFS and Apache Solr. 

 

[4] HDFS ARCHITECTURE 

HDFS mainly includes 3 components: 

1. Name Node 

2. Data Node 

3. Secondary Name Node 

Name Node is responsible for storing metadata of the data such as location, size, permission, hierarchy. It is 

responsible for dividing the data into chunks and allocating it on specific data node and then it maintains the 

address of data node. Name Node is also called as a master node, whereas, data nodes are called slave nodes. 

Data node is responsible for actual storage of data. Data gets stored in the form of chunks on data node. 

Secondary Name Node is also called as helper node as it helps the name node to recreate its image in case of 

failure. This architecture provides features like load balancing, replication, scalability, etc. [3,4,5]. [Figure-1] 

below shows the HDFS architecture. 

 

 

 

 

 

 

 

 

 

 

Figure: 1. HDFS Architecture 
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[5] INITIALIZATION OF SOLR 

        In Apache Solr, Document is a unit of search and index. Before adding documents to Solr, we need to 

specify the schema, represented in a file called schema.xml. When Tomcat starts up, it initiates by reading 

some related configuration documents including solr.xml, solrconfig.xml, schema.xml and other related xml 

configuration files, and will then finish the loading of the related SOLR handler, and the configuration for the 

searching and indexing processes. Before actual indexing, analysis of data is done. The result of analysis 

phase is series of tokens and after that actual indexing gets performed on tokens. Tokens are the keywords 

which we use while searching the text [8,9,10]. The [Figure-2] shows the working and general architecture of 

SOLR. 

 

 

Figure: 2.SOLR Architecture 

 

[6] SYSTEM FEATURES 

 

A. Availability  

The system will be available 24/7 as it will be deployed over an intranet.  

B. Flexibility 

 System is highly flexible, since a web user interface is being provided. The user can login from any 

computer and work from anywhere within an organization’s campus.  

C. Interoperability  

Ability of HDFS system to work with other systems is unmatchable. It works very well operating 

within its own name node and data node.  

D. Reliability  

HDFS itself is reliable. 
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[7] MATHEMATICAL MODEL 

 

Input:  

I = Different type of files from user.  

 

Output:  

O = Proper searched and sorted list of data(files) according to the hit rates.  

 

Functions :  

f1 = function for taking inputs,  

f2 = function for storing data,  

f3 = function for indexing,  

f4 = function for searching, 

f5 = function for displaying the data as per the hit-rates. 

 

Success Conditions:  

succ1 = If the user enters valid user-name and password only then he will get an access to the library.  

succ2 = If file is present in database then according to the user’s requirement file will get displayed with 

respect to hit rates.  

succ3 = If file is not present proper message will get displayed.  

succ4 = According to the user’s requirement the tasks like previewing the file or downloading a file will get 

performed.  

 

Failure Conditions:  

fail1 = If the user enters invalid user-name, password and still access is granted to the user.  

fail2 = Even though the file is present in the database, the system shows the message “file not present” and 

vice-verse.  

fail3 = Wrong hit rates to the files and wrong sorting of files. 

 

[7] CONCLUSION 

 Deploying digital library using HDFS overcomes many issues like scalability, fault tolerance, load 

balancing etc. which causes in normal client server architecture. But because of some inbuilt features of 

HDFS, it is possible to gain over these drawbacks. Storage issues get handled by HDFS and searching is 

done by Solr. By indexing techniques Solr provides fast searching. Because of this system user can use any 

data in less time very effectively.   
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