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such as column-oriented data storage and distributed architectures, or by employing 
technologies like in-memory processing [43], symmetric multiprocessing (SMP) [42] or 
Massively parallel Processing (MPP) [40]. 
 
2. Background 

Of the many different data-models, the relational model has been dominating since the 80s, 
with implementations like Oracle databases [36], MySQL [35] and Microsoft SQL Servers 
[34] - also known as Relational Database Management System (RDBMS). Lately, however, 
in an increasing number of cases the use of relational databases leads to problems both 
because of deficits and problems in the modeling of data and constraints of horizontal 
scalability over several servers and big amounts of data. There are two trends that bringing 
these problems to the attention of the international software community: 

1. The exponential growth of the volume of data generated by users, systems and 
sensors, further accelerated by the concentration of large part of this volume on big 
distributed systems like Amazon, Google and other cloud services. 

2. The increasing interdependency and complexity of data accelerated by the Internet, 
Web2.0, social networks and open and standardized access to data sources from a large 
number of different systems. 

 

 
Figure 1: Big Data Transactions with Interactions and Observations. (Source: 
http://hortonworks.com/blog/7-key-drivers-for-the-big-data-market/ [41]) 
 

Organizations that collect large amounts of unstructured data are increasingly turning 
to non-relational databases, now frequently called NoSQL databases [4]. NoSQL databases 
focus on analytical processing of large scale datasets, offering increased scalability over 
commodity hardware [8]. Computational and storage requirements of applications such as for 
Big Data Analytics [9], Business Intelligence [10] and social networking over peta-byte 
datasets have pushed SQL-like centralized databases to their limits [5]. This led to the 
development of horizontally scalable, distributed non-relational data stores, called No-SQL 
databases, such as Google's Bigtable [6] and its open-source implementation HBase [33] and 
Facebook's Cassandra[7]. The emergence of distributed key-value stores, such as Cassandra 
and Voldemort [44], proves the efficiency and cost effectiveness of their approaches [3]. The 
main limitations with RDBMS are it is hard to scale with Data warehousing, Grid, Web 2.0 

http://hortonworks.com/blog/7-key-drivers-for-the-big-data-market/
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and Cloud applications [16]. Pokorny, J. (2011), focuses on NoSQL databases in context of 
cloud computing, particularly their horizontal scalability and concurrency model [17]. 
NoSQL databases are differing from Relational Database Management Systems (RDBMS) 
But NoSQL databases did not guarantee ACID properties [19]. 

 
The non-relational databases raised in recent years Motivated by requirements of 

Web 2.0 applications [2]. The strict relational schema can be a burden for web applications 
like blogs, which consist of many different kinds of attributes. Text, comments, pictures, 
videos, source code and other information have to be stored within multiple tables. Since such 
web applications are very agile, underlying databases have to be flexible as well in order to 
support easy schema evaluation [2]. Adding or removing a feature to a blog is not possible 
without system unavailability if a relational database is being used. NoSQL systems exhibit 
the ability to store and index arbitrarily big data sets while enabling a large amount of 
concurrent user requests [8]. 

 
3. Characteristics of NoSQL Databases 
 

In order to guarantee the integrity of data, most of the classical database systems are 
based on transactions. This ensures consistency of data in all situations of data management. 
These transactional characteristics are also known as ACID (Atomicity, Consistency, 
Isolation, and Durability) [32]. However, scaling out of ACID-compliant systems has shown 
to be a problem. Conflicts are arising between the different aspects of high availability in 
distributed systems that are not fully solvable - known as the CAP- theorem [38]: 
Strong Consistency: all clients see the same version of the data, even on updates to the 
dataset - e. g. by means of the two-phase commit protocol (XA transactions), and ACID, 
High Availability: all clients can always find at least one copy of the requested data, even if 
some of the machines in a cluster is down, 
Partition-tolerance: the total system keeps its characteristic even when being deployed on 
different servers, transparent to the client. 
The CAP-Theorem postulates that only two of the three different aspects of scaling out are 
can be achieved fully at the same time. See figure 2. 
 

 
Figure 2: Characteristics of  NoSQL Database (Source: nosqltips.blogspot.com ) 
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Figure 7: Current State of NoSQL Databases (Source: techielicous.com/2011/11/02/nosql-in-the-real-
world ) 

Dozens of products self-identify as NoSQL, and each has its own unique architecture 
and design. Even the data storage paradigm varies among implementations. Columnar, key-
value and document oriented repositories exist. NoSQL began within the domain of open 
source and a few small vendors, but continued growth in data and NoSQL has enticed many 
new players into the market. See figure: 7. NoSQL solutions are attractive because they can 
handle huge quantities of data, relatively quickly, across a cluster of commodity servers that 
share resources. In additon, most NoSQL solutions are open source, which gives them a price 
advantage over conventional commercial databases. 

 
 
 

5. Comparison of NoSQL Database 
 

In this section, we provide evaluation some of NoSQL databases (four categories) 
with a matrix on basis of few attributes- design, integrity, indexing, distribution, system. See 
table 1. 
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Table 1: Comparison some of NoSQL databases (four categories) with a matrix on basis of 
few attributes- design, integrity, indexing, distribution, system. 
 
 
 












