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ABSTRACT 
Efficient processing of huge amounts of data has become 

one of major challenges during recent years. Two of the 

main approaches are parallel relational databases and non-

relational data processing systems. Another ecosystem of 

promising technologies is Semantic Web, which provides 

theoretic and technological basis for distributed knowledge 

representation and reasoning. The paper represents an 

approach of using MapReduce paradigm for processing of 

RDF data. 
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1. INTRODUCTION
Huge amounts of data and the necessity of its efficient 

processing using the computing power of the Internet, 

computer grids and cloud system caused the emergence of 

non-relational data processing paradigms and technologies. 

MapReduce is a paradigm introduced by Google and 

implemented by several vendors [1]. One of the most 

widespread implementations of the MapReduce paradigm is 

the open source Apache Hadoop [2]. 

2. DISTRIBUTED DATA PROCESSING

APPROACHES 
There are two main approaches for distributed data storage 

and processing. Parallel relational database systems seek to 

improve performance through parallelization of various 

operations, such as loading data, building indices and 

evaluating queries [3].  

Parallel databases are based on one of the following 

architectures: 

 Shared memory architecture, where multiple processors

share the main memory space, as well as mass storage

(e.g. hard disk drives).

 Shared disk architecture, where each node has its own

main memory, but all nodes share mass storage, usually

a storage area network. In practice, each node usually

also has multiple processors.

 Shared nothing architecture, where each node has its

own mass storage as well as main memory [4].

Parallel relational database systems show high performance 

especially in homogeneous environments [5]. 

The most important advantages of MapReduce are fault 

tolerance and the ability to operate in heterogeneous 

environments [6]. 

3. DATA REPRESENTATION IN 

SEMANTIC WEB
The Resource Description Format (RDF) and OWL (Web 
Ontology Language) are used to represent information 
resources modeled as a directed labeled graphs, where edges 
represent the named link between two resources, represented 
by the graph nodes [7].  

RDF uses URI references to identify resources and 

properties. 

RDF graphs can be read and written by using the Jena 

software package, and queried using the SPARQL query 

language [8].

Semantic web is penetrating many areas of information 

processing and exchange activity. An example is UniProt, 

and effort to create a comprehensive catalog of protein 

data in RDF [9].  

4. SEMANTIC WEB DATA 

PROCESSING 
We have used Hadoop as an implementation of MapReduce 

to process protein data from UniProt catalog. The data was 

stored in HDFS distributed file system in line-based 

NTriples. For processing the data we have used Jena with its 

Elephas library, which provides Hadoop InputFormat and 

OutputFormat implementations for RDF. It covers all RDF 

serializations that Jena supports and extensions by custom 

formats.  

Elephas splits and parallelizes processing of input where the 

RDF serialization allows it.

We have used and extended various reusable basic Mapper 

and Reducer implementations covering the following 

common tasks: counting, filtering, grouping, splitting, 

transformation. 
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