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 The ideology behind internet of things (IoT) is evolving into a world where every 
object and human subject is in correlation. Various scientific projects in different areas 

of studies require processing and storage interfaces for their considerable amount of 

relevant data. As a result, the expectations from information systems and their relevant 
interfaces are evolving on daily basis. Considerable amount of accumulated data (e.g. 

structured data, semi-structured data and unstructured data) and their mutable nature, 

the intricacy of nodes in relative computer networks of organizational, commercial, 
social and scientific projects, the necessity of secure storage systems, up to date 

marketing procedures and synchronic processing interfaces make the necessity of 

evolution of a new generation of information databases, Not Only Structured Query 
Language NoSQL, imminent. Furthermore, utilization of MapReduce programming 

model, a new generation algorithm for parallel data processing is implemented 

alongside with NoSQL. Efficiency and scalability are the main objectives in 
implementation of NoSQL. These objectives are attained through utilization of 

horizontal scalability instead of vertical scalability, facilitation of in-memory structures 

in data caching and CAP theoretical replacement of BASE transactional model instead 
of ACID. In the present study, applicable implementation and characteristics of four 

major data models of NoSQL are reviewed and through utilization of MapReduce in 

analyzing their configuration, their distinct efficiencies will be recognized. 
Furthermore, through analysis of the level of their efficiency, scalability, availability, 

consistency, maintenance, security and facility, the preferences of the new generation 

databases over conventional interfaces in query handlings will be identified in different 
scenarios and projects. 
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INTRODUCTION 

 

In the last decade, emergence of social networks, unconventional web technologies, mobile applications and 

IoT make the applicable implementation of new generation models imminent. In the first implementation of 

NoSQL, they are focused on unstructured data due to their mutable and dynamic nature and as a result, the 

scientific studies regarding NoSQL are focalized on the issue of “Big Data”. Due to lack of specific structure of 

unstructured data and the necessity of expansive availability in social networks, administration of new 

generation databases becomes a challenging issue. Considerable amount of mutable and unstructured data and 

databases generates serious challenges for developers and their applicable interfaces. Considering daily 

expansion and redaction of mutable databases of social networks, new feeds and scientific sensor inputs, the 

expectations from propounded storage models have been transported. With vitiation of conventional SLQ by 

unstructured nature of data and their applicability, NoSQL has become a dynamic strategy in various models, 

conquering most of market places of storage systems (Zachary Parker, et al., 2013).  

 

2. Non-Relational Data Model: 

In 1970, the hierarchical and network models are criticized academically for their lack of theoretical basis 

and supporting data independence. In the very same years, relational model on the basis of relational algebra is 

first propounded by Edgar Frank Codd and acquires unanimous academic approval (Maria Indrawan-Santiago, 

2012). This model acquires data independence; in other words, it purports a logical independence for 

accumulated data, where one can change data schema without affecting data physical independence and the 

schema of the relevant data and programs (http://en.wikipedia.org/wiki/Data_independence).  

http://en.wikipedia.org/wiki/Data_independence
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Up to the eighties, the relational models do not acquire scalability among program developers due to its 

vagueness. However, with the emergence of IBM System R and Database Management System, DBMS, 

relational models dominates market places of storage systems. After the emergence of relational models, other 

information models such as Object Oriented Databases, Object Relational Databases and XML databases are 

represented, but do not maintain their popularity in information marketplaces due to the lack of required 

efficiency and theoretical infrastructure. With expansion of web applications, service orientation architecture 

and XML-based documents, RDBMSs such as Oracle, Microsoft and MySQL start supporting XML-based data. 

Of course, unlike XML-oriented Tamino database, they do not support XML-based natively and therefore, 

transform their XML format into a relational one for their data storage interfaces. They identify the reason 

behind such aversion from native support in lack of efficiency of XML-based databases and their lack of 

theoretical infrastructure for data integrity (Maria Indrawan-Santiago, 2012). The present study defines data 

integrity as the retention of data consistency and validity so that business rules of the program can be followed. 

For instance, in XML-based personal profiles, replicated data could be implemented and in their age tags, 

negative statistical values can be inserted. In the case of presence of profile contraction in a relational database, 

entity integrity is administered through a primary key for possible replication and in the case of negative 

statistical values for age tags, a check constraint monitors the statistical values. In the case of inconsistency of 

personal profiles due to its lack of referential integrity, a foreign key is preprogrammed 

(http://en.wikipedia.org/wiki/Data_integrity).  

In the recent years, a new generation of NoSQL databases are represented, the most important of which are 

Big Table of Google Corporation in 2006 and MapReduce in 2004. Both of the aforementioned NoSQL models 

will be reviewed in the present study (http://en.wikipedia.org/wiki/Data_independence).   

 

3. Utilization Motivations of NoSQL: 

Relational models should not be considered concomitants of free size shirts in information requirements of 

the modern era and therefore, one could not utilize “One size fir all” as a descriptive statement of the practical 

implementation of relational models.  

 

3.1. Processing Requirements: 

Administration of information databases includes an array of requirements. The present study divides these 

requirements and their administrative programs into five categories (Michael Stonebraker, 2005): 

 

i. Business Application:  

Relational models prove that they can administer processing requirements of a normal-scaled business 

transaction.  

 

ii.Data Warehouse: 

It acquires a star or a snowflake schema with its circumferential fact and dimension tables. Each table is in 

one-to-one or multiple relationships with other tables. In such a schema, a relational model will acquire higher 

level of efficiency.  

 

iii Stream Processing: 

Dynamic stream processing of notifications (many of which are in correlation with existing data) is another 

imminent requirement of today‟s market places of information and technology. Such requirements depict their 

applicable urgency in interfaces such as algorithmic trading, market data analytics, network monitoring, 

surveillance, e-fraud detection and prevention, clickstream analytics, real-time compliance and anti-money 

laundering (http://en.wikipedia.org/wiki/StreamSQL). With synthesis of streams and relational data in SQL, the 

issue of standardization of processing interfaces is promoted. Therefore, stream processing interfaces includes 

flat stream data only and does not support hierarchical structured data.  

 

iv.Text Processing: 

This interface is one of rare interfaces that are not supported efficiently by relational models. However, its 

graph model utilizes relevant data from the interface efficiently.  

 

v.Scientific-oriented Databases: 

They constitute of arrays of relevant data rather than sporadic tables. MATLAB and ASAP are two of such 

databases.  

 

vi.Semi-Structured Data: 

Various data models are represented for processing this type of data. For instance XML and RDF (Resource 

Description Framework) schema with W3C indexes are implemented for meta data processing. Generally, these 

http://en.wikipedia.org/wiki/Data_independence
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models actualize conceptual description for those information databases which utilize web resources 

(http://en.wikipedia.org/wiki/Resource_Description_Framework). Translation of data structure or object state 

refer to a specific storage format of a file or memory buffer that is utilized in data transference in 

communication channels. Translation includes reconstruction, serialization of data mechanisms and marshalling 

processes (http://en.wikipedia.org/wiki/Serialization). At the same time, RDF includes notations syntax and 

specific data serialization format.  

 

3.2. Utilization Problems of Relational Models (Enclosed in the Appendix): 

3.3. Today’s Requirements:  

In today‟s world, internet users, web applications, smart phone applications and social networks are 

evolving on daily bases. On the other hand, various scientific fields of study such as seismic analysis, 

biotechnology, material science, and light sources are in desperate requirement of facilities for intricate 

calculations of big data. Due to its shortcomings, relational models can not be considered amenable against 

efficient fulfillment of the aforementioned requirements. Therefore, NoSQL databases are represented and day 

by day, they conquer more sections of the market places of information databases. Utilization motivation of 

NoSQL can be manifested as follows:   

 

 Processing Requirements: 

 Applicable programs are divided into two major categories on the basis of their processing requirements: 

 

i.The first category includes simple processing requirements that administer simple processes and focuses its 

attention on program writing interfaces of databases. Relational databases can cope with such simple processing 

requirements efficiently. Commercial Data processing and OLTP: Online Transactional Processing are some of 

actualized instances of relational models within this category.  

 

ii.The second category includes those programs that can support heavy processing requirements. Data 

warehouse reading is one of the major heavy processing instances that is coped with the programs of this 

category.  

 

Considering this categorization, it is worth mentioning that during the recent years, a new generation of 

programs have emerged that acquires a transitional place between these two categories in handling processing 

requirements. In other words, they can be regarded amenable to both of online transactional processing and 

social network applications such as Facebook, Linkedln, and Twitter. Limited flexibility and scalability of 

relational databases makes emergence of NoSLQ databases imminent. 

 

 Big Data: 

 Inefficient and lagged nature of administration of relational databases in big data processing requirements 

of both the commercial and scientific interfaces make emergence of a new generation databases imminent. With 

considerable amount of data, conventional joining processes are not economically tangible and therefore, a 

series of applicable programs and their relative regulations such as normalization and retention of column family 

databases must be moderated into their redundant modalities in an automatic summary table, which is 

materialized through utilization of a trigger mechanism.  

 

 Structured and Unstructured Data Synthesis: 

 Structured and unstructured data exists in close proximity in organizational transactions. Generally, 

unstructured data are a series of messages and notifications that exists internally in structured data schema of 

relational databases (e.g. .blob). It is worth mentioning that in recovering blob files, a preparatory process 

scheme should be administered over them so that their relative content can be extracted. Therefore, a twofold 

processing interface should be materialized for blob administration.  

 

 Calculation Evolution: 

 The emergence of cloud computing is considered a revolutionary phenomena in parallel computing 

schemes. In the past, most organizations can not afford to maintain expensive facilities for their intricate 

calculations. However, today, through parallel utilization of a series of inexpensive computer systems, their 

intricate calculations can be administered economically and efficiently. Development of software and hardware 

applications (e.g. clock pace facilitation of chipsets in electronic threads and codes) utilize much more efficient 

processing interfaces, resulting in manifestation of a database with the ability of administering numerous 

parallel calculations (Maria Indrawan-Santiago, 2012).  

 

 

http://en.wikipedia.org/wiki/Resource_Description_Framework
http://en.wikipedia.org/wiki/Serialization
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4. Internet of Things (IoT): 

IoT is an imminent phenomenon in the modern world. IoT is first proposed by Kevin Ashton in 1999. 

Through IoT, he designates a world where virtual and real objects can be in harmonized correlation with each 

other, human beings and environmental elements without losing their distinctive identity. In Ashton‟s world, the 

possibility of ultimate availability and correlation between human beings and objects are materialized (Thi Anh 

Mai Phan, et al., 2013). Ashton‟s proposition has been analyzed by Things- Oriented, Internet-Oriented and 

Semantic-Oriented perspectives (http://www.mongodb.com/partners/cloud). All of the aforementioned 

perspectives emphasize on the necessity of high amount data in real time compliance. Generally, IoT can be 

utilized in environment monitoring, customer profiling, market research, health care and smart homes (Aisling 

O‟Driscoll et al., 2013). Unstructured data in IoT interfaces can be divided as follows:  

 

i.Radio Frequency Identification Data: 

 Radio Frequency Identification Systems (RFID) is one of the most important IoT interfaces. RFID tags and 

monitors objects through radio frequencies. RFID is applied manifoldly in stock control mechanisms, animal 

tracking mechanism and medical diagnoses through utilization of VeriChips. 

 

ii. Sensory Data: 

Sensory networks are utilized unanimously in different arenas of the modern world. Indexes such as 

temperature, pressure, humidity, contour line, electricity flow, blood pressure, heart beat are monitored and 

processed continuously or periodically through utilization of electronic sensors.   

 

iii. Multimedia Data: 

Multimedia includes a combination of text, audio, still images, animation, video, or interactivity content 

forms. Monitoring and entertainment applications and educational, advertising and news feeds should include 

multimedia interfaces so that high amount of input data can be administered efficiently.   

 

iv. Positional Data: 

 This type of data refers to geographical position of an object and is utilized in Global Positioning System 

(GPS), navigation mechanisms and mobile computing processes.  

 

v. Descriptive Data and Metadata: 

This type pf data provides better understanding of our surroundings. For instance, a television set is 

identified by a series of descriptive data such functionality (e.g. T.V.), brand (e.g. Sony), and Width (44 inch).  

 

vi. Command Data: 

It consists of an actuator‟s commands in an administered network (van der Veen, J.S., et al., 2012).  

For efficient utilization of IoT, various models are proposed. Veen and his colleagues study comparatively 

PostgreSQL, Cassandra and MangoDB databases so that their storing mechanism of data, extracted from 

electronic sensor, can be analyzed. The results of their study fail to recognize a distinctive model as the 

manifold database. Document-base databases such as MangoDB are adept in program writing administration 

and databases such as PostgreSQL are equipped with multiple reading instrumentations (Ding, Z., J. Xu, Q. 

Yang, 2012). IOTMDB is a NoSQL model with a key value pair database that enables it with stream processing 

and sharing instrumentations (Di Francesco, M., et al., 2012). Paraimpu is a web-based framework that acquires 

social scalability in IoT interfaces through utilization of MangoDB database. All the devices with HTTP 

protocols (e.g. electronic sensors, actuators, virtual services such as social networks and application 

programming interfaces, APIs) can be connected to Paraimpu framework. SeaCloudDm is an administrating 

framework that monitors sensory data. The major challenge in utilization of an efficient and uniform storage 

mechanism of incompatible data is their inconsistent, dynamic and uncontainable nature when it comes to their 

spatial and temporal designation. Being accumulated from heterogeneous electronic sensors, such data should be 

administered in a synthetic relational model in which a key-value pair database can support them. Di Francesco 

and his colleagues utilize document-base databases, such as CouchDB and Restful API, in storing considerable 

amount of multimedia files.  

 

5. NoSQL Revolution: 

The acronym NoSQL is first designated by Carlo Strozzi in 1998 for those relational databases that do not 

utilize SQL language (Carlo Strozzi, NoSQL, 2010). Utilization of this phrase acquires official recognition in 

San Francisco conference of proponents of non-relational databases, the most famous of whom are Jon 

Oskarsson and Eric Evans (Walter Kriha, 2011). Recently, NoSQL refers to “Not Only Structured Query 

Language”, which includes a large array of databases. These databases do not acquire characteristics of 

http://www.mongodb.com/partners/cloud
http://en.wikipedia.org/wiki/Writing
http://en.wikipedia.org/wiki/Sound
http://en.wikipedia.org/wiki/Image
http://en.wikipedia.org/wiki/Animation
http://en.wikipedia.org/wiki/Footage
http://en.wikipedia.org/wiki/Interactivity
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relational databases and therefore, do not utilize SQL declarative language for their queries. The major features 

of NoSQL databases can be summarized as follows (Michael Stonebraker et al., 2007):  

 

i. Non-Relational Data Model: 

 Shortcomings of relational models in dealing with big data, mixed structured data, structured data, semi-

structured data and unstructured data prompt emergence of NoSQL databases.  

 

ii. Efficiency in Distributed Environments: 

 Dynamic developments in computer engineering, parallel and distributed processing, cloud computing, 

replication and distribution of databases necessitate a new generation of databases with horizontal scalability. 

NoSQL databases facilitates aforementioned requirements by adding new generation network nodes, since they 

acquire both vertical and horizontal scalabilities that can make a single network node efficient by virtualization 

technology (Robin Hecht, Stefan Jablonski, 2011).  

 

iii. Efficient Call Level Interface (CLI): 

 CLI is a software standard that monitors program queries in DBMS so that record sets can be recovered 

consistently in the program interface. An object-oriented program or a relational database should perform 

object/relational mapping of the queries for such a data recovery. 

 

iv. Moderate Data Consistency: 

 NoSQL acquires weaker concurrency and processing requirements than ACID. ACID (Automatic 

Consistent Isolated and Durable Data Processing) regards data consistency as its prime priority. At the same 

time, practical implementation of relational consistency in parallel processes and queries is a difficult task in 

relational databases. As a result, ACID consistency trait should be adulterated in processing of considerable 

amount of data. Such an adulteration makes ACID data consistency concomitant with that of NoSQL.  

 

v. Efficient Utilization of Distributed Virtual Memories and Indexes: 

 Through utilization of in-memory structures, a considerable amount of data can be stored and fetched in 

cache.  

 

vi. Flexible Schema: 

 Schema less or weak schema data warehouses are considered to be a major development in facilitation of 

ad-hoc business analytics query in NoSQL database (Maria Indrawan-Santiago, 2012).  

 

6. Definition of Key Terms (Enclosed in the Appendix): 

7. Processing Models (Enclosed in the Appendix): 

8. NoSQL Division: 

In relational models, a considerable number of interrelated tables are usually utilized. The following figure 

represents three interrelated tables. In the remaining parts of the present study, a NoSQL model will be 

represented and its distinctive and practical implementations will be recognized.  

 

 
 

Fig. 1: Research Relational Model 

 

9. Key Value Pair Database: 

The idea of key value database has been in utilization of many organizations for decades. This model is a 

simplified data structure that is utilized in file systems (Maria Indrawan-Santiago, 2012). The structure of this 

model is much simpler than the structure of relational models and their pace in facilitation of queries is 
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facilitated efficiently. This model depicts considerable efficiency in modifying and querying mass storage data 

through primary key so that their high concurrency and distinctive collection can be maintained 

(http://en.wikipedia.org/wiki/Apache_Cassandra). In such databases, data are stored in binary pairs and key 

values. Data availability is materialized through key value association. Key values must be stored in available 

hash tables. Key value binding to a series of statistical values depends on the programming language. Statistical 

values do not constitute raw row spaces necessarily and therefore, can not include other statistical sets. This 

statistical quandary makes key value cardinality a major role player in key value pair database designs. The 

main question in this part of the study is focused on the characteristics of key values (e.g. attributive value, 

objective values). Moderate consistency is the only major shortcoming of key value databases when compared 

to relational models and databases. Statistical translation of two distinct values is regarded an acceptable norm 

in key value models; the very procedure that is regarded an instance of inconsistency in relational models. In 

key value models, data consistency maintenance refers to actuators or clients. Of course, any generated instance 

of inconsistency will be obviated through DBMS procedures of key value model. Proponents of key value 

models claim that generated instances of inconsistency in this model is the expense through which efficient 

availability and latency are provided by the interfaces of the model. The present study suggests that key value 

models should be utilized for single-key transactions in which considerable amount of reading processes are 

required.  

 

9.1 Big Table Implementation (Enclosed in the Appendix): 

10. Graph Databases: 

Graph databases are established on the basis of graph theory. They include graph nodes, edges and 

properties.  

 

 
Fig. 2: Graph Nodes, edges and Properties 

 

The main difference between graph and relational databases is functionality of their correlations. In 

relational databases, problems should be designated in tuple and relational collections. The relation between 

tuple entities is defined by primary and secondary keys circumstantially. In graph database, relations and 

relationships play a major role in facilitation of processing requirements.  

A graph-based NoSQL database is an efficient model if the following issues can be maintained in the 

considered project: 

 

Project tables should acquire considerable number of columns and a limited number of rows so that vacant 

cells can be provided in the tables.  

 

i. There should be considerable number of attributive tables. 

 

ii. There should be considerable number of bilateral relationships.  

 

iii. There should be considerable number of tree-like properties. 

 

iv. There should be an imminent necessity in persistent schema alteration.      

 

10.1 Social Networks: 

Description of correlations of entity integrities is of utmost importance in social network programs. One of 

the scholarly significance of emergence o social networks I their emphasis on rehabilitation of graph-based 

database studies of 80s and 90s. as observed in the figure, individual‟s friendly relationships and their personal 

preferences can be manifested in a graphic representation (Elif Dede, et al., 2013): 
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Fig. 3: Graphic Representation of Individuals‟ Relationships in a Social Network 

 

10.2. Data Provenance: 

Graph models can be utilized efficiently in dealing with data provenance. Data provenance depict data 

lineage, its origin and entity integrity. Data provenance includes processing details and data origins of its 

constituent inputs. Furthermore, a data provenance can include source data (which is accumulated either 

manipulatively or through automatic accumulation of electronic sensors), subsequent processes and its 

constituent files. Data provenance can be designated in various granularity levels. For instance, data provenance 

can refer to all of the databases, their tuple internal key values and files. Generally, data provenance is stored 

through directed acyclic graph (DAG). It is a simple statistical equation and can be queried and calibrated 

efficiently. Of course, DAG can not be regarded economically efficient due to its considerable number of joins.  

 

 
 

Fig. 4: Directed Acyclic graph (DAG) 

 

10.2.1 Data Provenance in Scientific Projects (Enclosed in the Appendix): 

10.3. Implemented Neo4j Samples (Enclosed in the Appendix): 

10.4 Comparison of Implementation, Processing and Graphic Calibration of Neoj4 and MySQL (Enclosed in 

the Appendix): 

11. Column Family Databases: 

Column family databases are modalities of key value databases. They constitute of columns, column 

families and super columns. Super columns and column families designate database schema. In these databases, 

new columns and super columns can be aggravated. One of the major differences between relational databases 

and column family databases is the fact that column family rows should not acquire concomitant statistical level 

and therefore, incompatible number of rows and super columns can be implemented. Column family databases 

are considered to acquire ultimate efficiency in programs with spars data structures (Maria Indrawan-Santiago, 

2012).  

 

 
Fig. 5: Column Family Model                     

Although column family databases utilize tables as a statistical modality, table aggregation is not supported 

in such models. Generally, characteristics of column family databases can be manifested as follows:  
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i. Data are stored independently and distinctively in each column.  

ii. Each data column can be regarded a statistical index for the database.   

iii. Only available columns acquire efficiency in input/output queries of the system.  

iv. Each column administers a distinctive process and therefore, a concurrent process query is 

materialized.    

v. The model acquires an efficient compression rate.  

 

Generally, column family databases can be utilized efficiently in data warehouses, aggregation applications 

and spars data structures (http://en.wikipedia.org/wiki/Apache_Cassandra).  

 

11.1. Cassandra Implemented Sample (Enclosed in the Appendix): 

12. Document-Based Databases: 

Document-based databases are established on the basis of key value pair models. They acquire distinctive 

modalities such as XML and SON in data storage of considerable amount of documents. These modalities make 

key range column queries possible (Maria Indrawan-Santiago, 2012). In document-based databases, collections 

and documents are utilized instead of relational tables and rows respectively. Although there exist similarities 

between key-value and document-based databases, a number of radical differences exist between them. Firstly, 

statistical values of document-based databases are semantic and secondly, secondary indexes can be utilized in 

document-based databases (http://en.wikipedia.org/wiki/Apache_Cassandra). 

 

 
Fig. 6: Document-Based Model 

 

Document-based databases such as MangoDB can be utilized in projects with persistent mutability and 

timely updates of considerable amount of data. For instance, in genetics, materials science or geology, constant 

changes in geological, genetic and materialistic features of experiments result in materialization of unstable and 

mutable research documents that require timely updates. In projects with the need of dynamic queries, 

document-based databases can be applied efficiently (Aleksandar Milanović, Miroslav Mijajlović, 2012). One of 

the most efficient privileges of a document-based database is the economical potentiality of field additions in 

agile projects. Furthermore, RDBMS facilities such as secondary indexes, dynamic queries, rich timely updates, 

data arrangements and upserts (meaning that updates should be implemented only in the case of data 

availability) are provided in document-based database. Of course, it should be noted that document-based 

databases such as MangoDB do not support version concurrency control and processing administration 

efficiently. 

 

12.1. MangoDB Implemented Sample (Enclosed in the Appendix): 

12.2. Comparison of Relational and Document-Based Models (Enclosed in the Appendix): 

13. Data Model Comparison: 

Efficient and distinctive utilization of a database model has become a challenging issue in organizational 

interfaces. For obviation of such a challenge, clients‟ priorities and requirements should be categorized 

efficiently. The present study propounds the following categorization as clients‟ efficient prioritization: 

 

i. Efficient and Facilitated Amount of Instrumentations and Properties: 

 Databases should provide an array of properties and instrumentations so that task of program developers 

can be facilitated. MySQL, IBM DB2, Microsoft SQL Server, Oracle, Amazon RDS and PostgreSQL are some 

of such comprehensive programming interfaces.  

 

 

ii. Scalability: 
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 This feature should be anticipated in databases. At the same time, such scalability should not impede 

program developers from providing efficient properties and instrumentations. Project CouchDB, Hypertable, 

ThruDB, Yahoo PNUTS, Dynomite, Kai, Amazon SimpleDB, Ringo, Voldemort Memcache DB and Cassandra 

are some of such scalable programming interfaces.  

 

iii. Simple Structure Storage Databases: 

 These databases include key/value stores. The main objectives of these databases are storage capabilities 

and recovery of sets of arbitrary structures. The main shortcomings most clients complaints about is the lack of 

concomitant instrumentations and scalability. Cassandra, File Systems, Amazon Simple DB and BerkleyDB are 

some of such databases. 

 

iv. Purpose-Oriented Storage: 

 Such databases acquire a distinctive and professionalized objective and therefore, are efficient in specific 

programming interfaces (e.g. warehouse and stream processing requirements). StreamBase, Greenplum, 

Netezza, Aster Data, VoltDB and Vertica are some of such databases. 

 
Table 1: Comparison of Models 5, 17, 18, 19, 32 and 38 

Graph db Document stores Column stores Key-value stores Relational db  

Variant Efficiency High Efficiency High Efficiency High Efficiency Variant Efficiency performance 

Variant Efficiency High Efficiency High Efficiency High Efficiency Variant Efficiency scalability 

High Efficiency High Efficiency 
Medium 

Efficiency 
High Efficiency Low Efficiency flexibility 

High Efficiency Low Efficiency Low Efficiency No Medium Efficiency complexity 

Variant Efficiency Variant Efficiency 
Variant 

Efficiency 

Variant 

Efficiency 
High Efficiency security 

Graph Theory Low Efficiency Low Efficiency 
Variant 
Efficiency 

Relational Algebra functionality 

No Yes Yes No Yes MapReduce 

Graph 

Construction 

Graph Nodes , 

Edges and 

Properties 

Key Value Collection Columns Key Value Pair 
Relational Model 

Entity Integrity 
Data model 

semantic web 

 (social network 
intelligent agency 

 data provenance 

web application 

full text search 

information ranking 

distributed file 

system 

 search engine 

 massive load 
search engine 

Banking Programs 
Medium-scale and 

Large-Scale 

Commercial 
Programs  

applicability 

Graph Calibration 
for the ultimate 

correct answer 

Lack of uniform query 

language 
Low level API 

Inefficient 
queries and 

updates 

Difficult and 

uneconomical 

scalability  
Intricate 

configuration 

Low efficiency 
among distributed 

data 

Low efficiency 
among big data 

disadvantages 

 

Scalability among 

distributed data 

Relative data and 

efficient queries  

Dynamic 

queries 

Considerable 
data storage 

 

Simple 

implementation 

Data Inclusiveness of 

Transactions 

Efficient Security 
Average and Medium 

Efficiency 

Facilitated theoretical 
understanding of the 

model 

Standard descriptive 
query language 

Manifold facilities  

Back and recovery 
instrumentations 

 

Advantages 

 

Neo4j 

InfoGrid 
Sesame 

BigData 

FlockDB 
GraphDB 

AllegroGraph 

DEX 

MangoDB(10gen) 
CouchDB(Apache) 

Riak eXist 

SimpleDB(Amazon) 
Terrastore 

Lotus Notes 

Cassandra(Apac
he) 

Hypertable 

HBase 
Dynamo 

Riak 

Redis 

Voldemort(Linke
dIn ) 

Membase 

Coherence(Oracl
e) 

Velocity 

BigTable 

Oracle DB 
MS SQL Server 

MySQL 

Postgres 
DB2 

 

Implementation 
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(Google) 
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14. Conclusion: 

The present study depicts that NoSQL should not be regarded a relational database. On the contrary, 

NoSQL database is a new generation model for today‟s evolving requirements. In the present study, 

requirements and expectations of the modern work from information databases, alongside with limitations and 

shortcomings of conventional relational databases, are recognized. Afterwards, NoSQL is introduced as a new 

generation processing requirement. After representation of modalities and positive and negative properties of 

each NoSQL databases, the present study represents the following research manifestations for program 

developers so that much more efficient information databases can be designated (Jeffrey Dean, Sanjay 

Ghemawat, 2008): 

 

i. Professionalized and Distinctive Data Model  

a. Entity Integrity 

b. Graph Databases  

c. Document-Based Databases  

d. Big Data and Unstructured Data 

e. Spars Structured Data  

ii. Professionalized and Inclusive Processing Data Model 

a. ACID  

b. BASE 

iii. Security  

a. Authentication 

b. Authorization  

c. Encryption  

iv. CAP Theoretical Prioritization 

a. Consistency 

b. Availability 

c. Efficiency 

v. Proposition of query writing through utilization of Query API, Utilization of preprogrammed facilities 

such as relational databases and coding system mechanisms 

vi. Economical and simplified flexibility and scalability in distributed environment for facilitation of 

heavy and parallel calculations of web applications and scientific projects and real time compliance in social 

networks.  
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