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Abstract—The increasing interest in Not Only Structured 

Query Language (NoSQL) database systems has pruned debates 
among technical and business personnel in many organisations, 
about its quality and value to their businesses. Also, existing work 
has been silent on how software engineers can gain more benefits 
from the diverse nature of NoSQL technologies, from software 
quality attributes perspective. Thus, the objectives of this study 
were to: (1) understand the factors that influence leveraging of 
software attributes to business activities; and (2) examine how 
software quality attributes can be leveraged with NoSQL 
database systems. In achieving the objectives, the qualitative 
methods were employed. The interpretivist approach was 
followed in the analysis of the data. Based on the analysis, seven 
factors were found to influences the quality attributes in the 
leveraging of the NoSQL database systems in organisations. 
Based on the interpretation of the findings, a leveraging model 
was proposed. The model is intended to provide a guide on how 
software quality attributes can be leveraged with NoSQL 
database systems in organisation. This includes to facilitate 
NoSQL technology selection. 

Keywords—Database, NoSQL, Qualitative methods 

I INTRODUCTION 
Existing databases, such as MySQL, JAVADB and 

OracleDB are characteristically differentiated by attributes, 
which include size, compatibility and integration [1]. The 
differentiation implies that there are gaps in attempt to deploy 
or make use of the databases. This paves opportunity for 
emergence of innovation, such as Not Only SQL, which is 
often refers to as “NOSQL” [2]. The NoSQL databases support 
horizontal scalability, high availability and elasticity, which the 
traditional database management systems (RDBMS) does not 
support. The NoSQL databases provide horizontal scalability 
which allows the database management systems to expand with 
data volumes without affecting ongoing operations [3]. Also, 
the NoSQL offer characteristics and cooperation between 
processing requirements of big data applications and the 
availability including scalability of computational resources 
[4].  

The classical approach to databases is the data model [2]. 
NoSQL database supports four kinds of data models, namely, 
key-value, document-oriented, column family and graph data 
models [3]. Each of which provide a different approach in the 
way that the data is stored and retrieved in an environment [5]. 
Column family stores data by grouping of datasets into column 

families associated with a key, whilst the graph data model 
stores data in the form of nodes (entity) and edges 
(relationships between entities), the graph data model is 
especially suitable for applications that are focused on 
modelling extensive relationships between entities [2]. This is 
achieved through the construction of a model that will not only 
show these complexities but also, facilitate the process of 
leveraging software quality attributes in NoSQL database 
systems. 

NoSQL is an emergent technology that requires constant 
development, evaluations and assessments of its deployment 
and use within different environments. There exists an 
assortment of studies and evaluations of NoSQL, but not 
enough to verify how suitable each database is in a specific 
scenario [6]. This gap continues to have an impact on how 
organisations deploy, use and realize their investments on 
NoSQL, due to lack of suitability or appropriateness. This 
includes leveraging software quality attributes to organizations 
suitability. 

This research therefore focuses on bridging the gap, which 
will enable leveraging of software quality attributes with 
organizations’ suitability. Thus, the objectives of the study 
were to: (i) examine how software quality attributes can be 
leveraged in NoSQL database systems; (ii) describe the quality 
attributes of NoSQL databases, which can fulfil organisations’ 
suitability; and (iii) determine the factors that influence 
leveraging software quality attributes in NoSQL database 
systems. 

II NOSQL AS SOFTWARE AND DATABASE 
Software is an artefact of information and communication 

technology (ICT) that is often developed to act as unified 
system to support the needs of users. Ssoftware seeks to 
simplify and integrate operations, processes and information 
flow. The reliance on software makes it critical to leverage its 
use with individual and organization’s purposes. However, it is 
never easy to achieve and articulate software leverage. This 
could be attributed to the variety of attributes which different 
software possesses [7]. There are challenges with integration 
mostly because of the integral difficulties of linking diverse 
systems and the lack of a lucid data structure connecting 
different systems [8]. These challenges include poor planning 
and design decisions from the ICT team and various 
applications being obtained from different vendors that make 
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use of dissimilar operating systems and data formats which 
could hinder interoperability. 

The NoSQL incorporates a wide range of architectures and 
technologies that look to solve big data performance and 
scalability issues that RDBMS were not designed to address 
[3]. Contrary to misapprehensions, NoSQL does not forbid the 
use of Structured Query Language (SQL). Although it is true 
that some NoSQL databases are completely non-relational, 
others merely avoid relational functionality such as join queries 
and fixed schemas [9]. This is evident in the different data 
models available amongst NoSQL systems i.e., key-value, 
document, column-family and graph data models [2]. Also, a 
vast number of NoSQL databases support flexible schemas 
where data may differ from instance to instance. Ppossibly the 
paramount strength of NoSQL databases is the ability to 
support horizontally scalable, distributed, fault tolerant 
architecture in meeting the needs of big data and big data 
analytics [10]. 

The traditional relational database (relational database 
management system) fell short in this regard because even 
though they could handle large volumes of data, it could only 
accommodate for limited formats. It is also vertically scalable, 
which proved to be a bottleneck in the management of big data 
[2]. NoSQL provides four kinds of data models, namely: 
document-oriented data stores that focus on storing data in a 
denormalized format such as JSON or XML to facilitate for 
faster retrievals; key-value data stores that make use of key 
value pairs to store data; graph data stores use nodes and edges 
to store data and the relationships between them; column 
family data stores group related columns into families and store 
them with a related key [3]. 

Software engineers are presented with a plethora of 
technologies to choose from when designing and developing 
applications. These decisions are primarily based on the 
functional and non-functional requirements of proposed 
applications [11]. An important consideration is how 
application data will be stored and managed because this 
ultimately facilitates information exchange in a software 
application to meet stakeholder needs [12]. Subsequently, 
software engineers are required to make data modelling and 
management decisions based on application requirements. In 
the context of data storage and management, non-functional 
requirements are important in choosing the right database 
technology [13]. The NoSQL is a technology that presents 
novel approaches to data storage and management. The 
question arises, how best software engineers can gain 
maximum advantage of non-functional requirements when 
opting to use NoSQL technology. 

III  RESEARCH METHODOLOGY  
The objectives of this study as stated in the introduction 

section, were to gain better understanding of how software 
quality attributes can be leveraged in NoSQL database systems. 
Thus, we employ the qualitative methods [14], within which 
documentation technique was applied [15]. As shown in Table 
1, the existing documents, mostly peer reviewed articles were 
gathered as data. Primarily, the use of documentation enables 
researchers to fully share knowledge and gain an understanding 
of what exists. Using the documentation technique, literature 

published between the year 2010 and 2016 will be collected. 
There will be four areas of focus, using the following criteria: 
(i) Software Quality; (ii) Software Integration; (iii) Leveraging; 
and (iv) NoSQL. 

The interpretivist approach was followed in the analysis of 
the data. This means that the analysis was based on 
subjectivism. The interpretivism is a research paradigm that 
dictates that research cannot be objectively observed but by 
subjectively gaining “understanding, explaining and 
demystifying social reality” [16]. The interpretivist approach 
affirms that only through subjective interpretation of reality, 
which makes reality difficult to understand [17]. 

TABLE I: FREQUENCY OF SPECIAL CHARACTERS 

Focus Purpose  Source of data/Literature  
Software 
Quality 

To understand the 
software quality 
attributes in 
NoSQL database 
systems. 

Distribution, Data, Deployment [18].  

Design Assistant for NoSQL Technology 
Selection [18]. 

Leverage  To understand the 
factors that 
influence 
leveraging of 
software quality. 

A framework for ranking of cloud 
computing services [19].  
Exploiting non-functional preferences in 
architectural adaptation for self-managed 
systems [20]. 
Leveraging software architectures to guide 
and verify the development of 
sense/compute/ control applications [21]. 

Software 
Integration 

To examine the 
factors, which 
influence 
software 
integration in 
NoSQL database 
systems. 

Integration of Heterogeneous Databases 
[22]. 
Systems integration and collaboration in 
architecture, engineering, construction, and 
facilities management: A review [23]. 
Integration and Virtualization of Relational 
SQL and NoSQL Systems including 
MySQL and MongoDB [24]. 
Factors influencing efficient integration of 
safety systems [25].  
Quality Attribute-Guided Evaluation of 
NoSQL Databases: An Experience Report 
[26]. 

NoSQL To understand the 
characteristics of 
NoSQL database 
systems in 
relation to 
software 
integration. 

Architecture Knowledge for Evaluating 
Scalable Databases [27].  
On the potential integration of an 
ontology-based data access approach in 
NoSQL stores [28]. 
Integration and virtualization of relational 
SQL and NoSQL systems including 
MySQL and MongoDB [29]. 

IV DATA ANALYSIS  
The data as contained in Table 1 was interpretively analysed. The 

analysis of the data was carried out in accordance with the research 
objectives to: (1) understand software quality attributes in NoSQL 
database systems; (2) understand the factors that influence leveraging 
of software quality; (3) examine the factors, which influence software 
integration in NoSQL database systems; and (4) understand the 
characteristics of NoSQL database systems in relation to software 
integration: 
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A. Software quality attributes in NoSQL database systems  
From the data that is tabulated in Table 1, our analysis 

reveals five factors as the main attributes of software quality 
within NoSQL database systems. This includes availability, 
high performance, horizontal scalability, non-functional 
requirements and architecture flexibility: 

Availability: Availability as the capability of a software 
product to perform an essential function in a certain period. 
Similarly, availability as the measure of how often data and 
applications are readily accessible when needed and the ability 
of the software product to fulfil requests [30]. Availability is a 
critical aspect of the computing environment, from both 
software and hardware perspectives. High availability guards 
an organization from lost revenues when access to data and 
critical business applications are disrupted [31]. However, there 
are levels of availability, different from one environment to 
another. Thus, NoSQL’s level of availability in organizations 
needs to be defined within context and relevance. This is to 
ensure its contribution to the business, which defines its 
quality. In the context of NoSQL, high availability means that 
the system is tolerant of node failures and can also remain 
available in the event of hardware and software upgrades [32]. 
Thus, NoSQL’s compatibility with other software and 
hardware is critically important for availability. Majority of 
problems can be categorized as unplanned outages; planned 
outages; backup window reduction; load balancing; and 
disaster recovery [31]. In achieving high availability, 
replication is an important technique used by NoSQL 
databases. 

High Performance: The essence of performance has to do 
with the measure of how efficient and fast a system can 
complete computing tasks. The performance of software 
quantifies the effectiveness and speed of the application [33]. 
Performance is defined as the use of computers, networks, 
algorithms and parallel processing for running of software 
reliably, efficiently and quickly [34]. Performance varies from 
low to high. Arguably, every organization will prefer high 
performance. Software including NoSQL performances are 
influenced by different factors, from one environment to 
another. The high performance in NoSQL databases is 
influenced by six factors: workload; system resources; 
throughput; contention; latency; and response times [35]. 

 
Figure 1: Horizontal scaling 

 
Figure 2: Vertical scaling 

Horizontal Scalability: Scalability is defined as the 
simplicity in which a system can be adapted to fit a 
specification [36]. A scalable system including software is one 
that can accommodate increased data set and increased usage. 
In addition, scalability is one capabilities of a system to provide 
satisfactory performance under growing demands such as 
increased traffic and data volumes, whilst reducing the need to 
redesign the operational facets of the system under challenges 
[37]. Also, scalability could be horizontal or vertical depending 
on the capability of the software, as shown in Figures 1 and 2. 

In achieving scalability, NoSQL database conform to 
horizontal scalability. This is because the NoSQL databases are 
horizontally scalable, while relational databases are vertically 
scalable. Horizontal scalability is achieved through the addition 
of multiple units of a small capacity to a system instead of 
adding a single unit of a large capacity. For example, a NoSQL 
database would add smaller machines (CPU & Hard disk) to 
accommodate a scalable system rather than increasing the size 
of the machine (CPU & Hard disk). 

Non-functional requirements: Non-functional 
requirements (NFRs) do not describe what a software will do 
but rather how the software will do it and how the system 
should behave. The behaviour of software, such as NoSQL 
helps to define its quality within an environment. This is 
primarily because the business or users depend on the software 
behaviour in using it to carry out their processes and activities. 
The NFRs may include design constraints, external interface 
requirements and software quality attributes [38]. In essence, 
NFRs specify the software’s quality attributes. Some worth 
noting in the context of software quality is the Dimensions of 
Software Quality – which categorizes NFRs into five and goes 
further to list sub characteristics in each category, as shown in 
Figure 3. It is evident that the use of NFRs is vital in 
classifying software quality in organizations. 

 
Figure 3: Dimensions of quality 
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Architecture flexibility: Flexibility is the ease of which 
software can be modified or co-exist in its use in an 
environment, other than those for which it was specifically 
designed. Flexibility plays a vital role for software quality as it 
supports ease of use [21]. The architecture flexibility is defined 
as the capability of software to rearrange its building blocks to 
model different architecture [39]. In a NoSQL database 
context, this can be seen as the ability of a specific database 
product to support a flexible, ease of use and implicit data 
modelling practices. Schema-less modelling and a range of data 
models to leverage contribute to the flexible NoSQL database 
architecture. NoSQL provides are more relaxed, implicit 
approach to data modelling which is commonly known as 
“schema-less” [40]. The semantics of the data are rooted within 
the “flexible connection topology” and matching data model, 
thus making provision for greater flexibility in large data set 
management [41]. 

B. Understanding the factors that influence software quality 
leverage 
Leveraging in this study refers to taking maximum 

advantage of a phenomenon, by outlining influences and 
characteristics. Three factors, which include standardization, 
measurement metrics and implementation primarily influence 
the leveraging of software quality from the perspective of 
NoSQL: 

Standardization of processes: Standardization is the 
extent to which recurrent processes and established standards 
are adhered to [42]. It is concerned with the use of common 
processes to satisfy heterogeneous needs, such as software 
within an environment. It includes accomplishment by means 
of associated rules derived from customer requirements for 
software. This can improve efficiency by leveraging economy 
of scale and simplifying the development and data modelling 
processes [19]. Furthermore, there are different levels of 
standardization, namely the use of common components in 
different solutions; the design of standardized solutions for 
comparable requirements; and the standardization of processes 
for similar solutions.  

Measurement metrics: Measurement can be defined as the 
process of assigning a number or category to an object to 
describe an attribute of that object [43]. An attribute is a 
measurable property of an object, such as NoSQL. Software 
quality metrics are the measurement functions with software 
data as inputs and numerical value as outputs which can be 
interpreted as the extent to which software possesses a given 
attribute that affects the quality [19]. It is necessary to think 
critically before selection of metrics, as it involves “multiple 
criteria and an interdependent relationship between them” 
[19:2]. For example, programming of software is measured 
primarily to ensure that the functionalities are incorporated. 
Otherwise, it will be a challenge in assessing the benefits to the 
user and the organizations at large. Functionalities, such as the 
handling of synchronization of interactions and processes are 
critical to software implementation [21]. 

Implementation: Implementation has impact on how 
software is or can be leveraged in an organization. This is 
mainly because it is through implementation the objective of 
software can be assessed and achieved. This depends on 

whether the implementation is decentralized or centralized, as 
they have repercussions on whether or how a user makes use of 
the software. For instance, a decentralized approach can 
remove the performance bottleneck of centralization by 
employing the otherwise unused processing power of peers to 
drive solutions and can additionally make the system more 
tolerant of faults during adaptation. However, decentralization 
introduces issues of consistency when hosts have only a limited 
view of the global system state. Resolving these issues is 
central to our ongoing research [20]. This is mainly because it 
is virtually impossible to completely understand how the 
developer will distribute the software [21]. 

C. Examining the factors, which influence software 
integration in NoSQL database systems  
Software integration is the process of connecting different 

computing systems and software applications to act in a 
synchronized manner [44]. The analysis reveals that there are 
four factors, which primarily influence software integration 
within the NoSQL database environment. This includes 
processes, data structure, heterogeneity and interoperability: 

Processes: Processes are the series of actions taken, to 
achieve a specific goal. When integrating software with 
NoSQL databases, processes of data retrieval and manipulation 
factor into this integration practice [25]. A common approach 
that facilitates the process of data retrieval and manipulation is 
the use of a query language [24]. The integration of software is 
influenced by process efficiency [25]. As previously 
mentioned, NoSQL database systems have varied data models, 
each with different approaches for retrieval and manipulation 
of data. Query language can be used to facilitate easier data 
aggregation, to improve software engineering productivity [24]. 
The query language affects the performance and scalability of a 
software application [27]. In addition, if the process of data 
retrieval and manipulation within NoSQL database is not 
efficient it could have negative implications on software 
integration [22].  

Data Structure: Data can be presented in many formats, 
such as JSON, XML, media files and PDF [22]. A selected 
number of NoSQL databases can store data in these varied 
formats. Subsequently, the software integration process with 
NoSQL databases can be influenced by the data structure needs 
of a given software application [22]. The implications of not 
taking the structure into account of data used in an application 
could render it inefficient and problematic [23]. Furthermore, 
data scope characterization and growth rate of data are factors 
that influence the integration of software with NoSQL 
databases [26]. 

Heterogeneity: The diversity that exists in semantics, 
systems and the NoSQL data models all factor into the software 
integration with NoSQL database systems [22]. This includes 
(1) Semantic Heterogeneity, which refers to datasets for the one 
application developed by independent parties which leads to 
dissimilar meanings and interpretations of data [22]. For 
example, one may represent gender as male and female. 
Another possible way of such a representation is to use letters 
“M” or “F”. This influences the software integration with 
NoSQL databases, as software is developed by teams of 
programmers who all have different interpretations of the real 
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world. Furthermore, these perceptions can influence the way 
data is represented in a NoSQL database. Thus, semantic 
heterogeneity has an influence on software integration with 
NoSQL databases. (2) System Heterogeneity is the existence of 
diverse platforms like Windows, Linux, Unix that present a 
problem situation [22]. With software applications using 
NoSQL databases, the platform support a given database has 
will influence the choice in the integration of software. For 
instance, given a NoSQL database that only has platform 
support for one system, the software integrating with it would 
only be able to support that given platform, subsequently 
placing limitations on the software application [23]. (3) Data 
model Heterogeneity: NoSQL comprises of four different data 
models, which have their own query language and query 
syntax, which present advantages and disadvantages [22].  

Interoperability: The notion of software integration is 
about interoperability, which is the ability of software, 
hardware and data management system to manage and 
communicate data effortlessly [23]. The essential idea of 
integrating a software application with database management 
systems is to enable them to communicate and then to 
interoperate to reach achieve a common objective as set out by 
the software specifications. In the context of NoSQL databases, 
interoperability plays a role in software integration to allow the 
specifications set out to be realized. 

D. Software integration: Characteristics of NoSQL database 
systems  
Four factors, which include data model, data distribution 

and replication support, Multi-version Concurrency control and 
security were found to be the main characteristics of NoSQL 
database systems in relation to software integration: 

Data model: In distributed database computing much like 
NoSQL, the data model commands how application data can be 
organized and queried. This has a direct impact on the data and 
software architecture of an application [29]. In essence, the data 
model of a given NoSQL database will have an influence on 
the way in which data is modelled for a specific software 
application. Data model can be organized into three groups, 
namely: Data Organization – how a database platform allows 
data to be modelled; Keys and Indexes – the flexibility in data 
key definition can influence application performance, 
scalability and modifiability; and Query Approaches – which 
includes the options available for querying a database [27]. 

Data Distribution and Replication support: Data 
Distribution describes how a database coordinates access to 
data that is distributed over deployment configurations. The 
mechanism employed to locate data to return results to client 
affects performance, availability and scalability of data-
intensive software applications [27. The presence of various 
software architecture presents a few alternatives that a NoSQL 
database can adopt to achieve data distribution, these can 
greatly affect the quality attributes of the software application 
[28]. In additional, NoSQL databases also support data 
replication, this facility is necessary to achieve high availability 
in data-intensive software applications [26]. 

Multi-version Concurrency control: In distributed 
database competing, the use of a central lock manager can 

prove to be a bottleneck, because all nodes in a database cluster 
would need to report to the central lock manager to carry out 
operations [29]. This is not an ideal situation because it 
degrades the performance of the database cluster and presents 
issue in fault tolerance. NoSQL database systems provide 
mechanisms to combat the bottleneck of central lock in 
distributed databases by means of optimistic replication with 
multi-version concurrency control (MVCC) [28]. In essence, 
this architectural trait means that when querying a database 
each transaction sees a snapshot of the data which is a database 
version, regardless of the current state of the underlying data 
[29]. 

Security: Security is necessary in the data tier layer of a 
software application because it is way of preserving data 
integrity and preventing unauthorized access [28]. There are 
different approaches to database security which are presented 
in Table 2 below, these approaches present key factors in 
determining how a data platform can be integrated into a 
security domain [27]. 

TABLE II: SECURITY [27] 

 

V FINDINGS AND DISCUSSION 
From the analysis of the data as presented above, some 

factors were found to be of influence on the Leveraging of 
Software Quality Attributes in NoSQL Database Systems. This 
includes: (i) Requirements – as defined by both business and 
technical units; (i) Compatibility – with other software and 
hardware; (iii) Governance – which guides standards of 
performance, scalability and availability; (iv) Measurement 
metrics – assessing the quality through set criteria (v) Context 
of use – complexity of data model; data growth; operational 
environment; test environment; and user access patterns; and 
(vi) Architecture - data model; query language; API; data 
distribution and replication; security; concurrency control.  

Based on the findings, a model (Figure 4) was developed. 
The primary aim of the model is to gain better understanding of 
the influencing factors, and how they interconnect with each 
other. Without an understanding of the interconnection, it is 
near impossible to assessing what constitutes software quality 
in a NoSQL environment. The discussion below should be read 
with Figure 4 to gain a better understanding. 
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Figure 4: Software leverage 

Requirements - The development of software is guided by 
both business and technical requirements. This is primarily to 
gain leverage from the software. Business requirements are 
derived from business processes that serve the purpose of 
reaching business objectives. Technical requirements are 
derived from the technical characteristics that a given software 
application is required to fulfil. These can include 
characteristics pertaining to performance, efficiency, 
dependability, availability etc. Requirements gathered are 
dependent on the context of use and governance and vice versa 
as depicted by the model above. 

Context of use – this is composed of different aspects; it 
includes elements such as user access patterns; the operational 
environment in which an application will run; the testing 
environment; complexities involved in modelling of data needs 
for a specific application; and rate at which data will grow all 
of which have a direct influence on the requirements. 

Governance – in the context of this study, governance refers 
to the standards that guide the performance, scalability and 
availability quality attributes that the NoSQL database systems 
exhibits within an operational environment. The standards 
formulated by organizations to guide quality attributes are often 
derived from requirements- be it technical or business. Also, 
the standards that guide performance, availability and 
scalability of NoSQL systems are directly impacted by the 
context of use. 

Measurement metrics – these are measurement criteria, 
which are formulated based on the business and technical 
requirements, to gain leverage from the software. It is the 
extent upon which a software application possesses some 
property. This is the criteria upon which governance standards 
for performance, scalability and availability and context of use 
will be measured to reach organizational suitability. Most 
importantly, thus, the set of criteria is required to be compatible 
with organizational objectives.  

Compatibility – to gain leverage, which manifest to return 
on investment, software must be compatible within an 
environment. To ensure compatibility, the software should be 
selected based on standards, principles as defined by 
governance. Also, the context within which the software will 

be used guides compatibility. Thus, compatibility of software 
contributes to suitability within an organization.  

Architecture – the architecture is the underlying 
mechanisms of NoSQL systems, which is the primary carrier of 
software quality attribute. The architecture is based on the 
analysis artefact that ensures the design phase produces a 
suitable software application. It is evident that aspects that 
make up the architecture of a NoSQL database system will 
have repercussions on the software application integrating it. 
The NoSQL architecture is made of up two categories: Data 
Architecture and Software Architecture. Data Architecture is 
made up of the data model; query language; propriety API’s; 
and consistency. The software architecture is made up of data 
distribution and replication support; security; and concurrency 
control. The architectural elements of NoSQL database systems 
can be measured using a set of criteria to understand their 
suitability for organizations. Additionally, the context in which 
a system is to be used leverages certain architectural traits to 
achieve suitability in each scenario. The governance standards 
that guide performance, availability and scalability are largely 
influenced by the architectural elements of a NoSQL database 
system and how they function in a harmonized manner to 
accomplish these quality attributes. 

VI  CONCLUSIONS 
This research is important, and of interest to both academic 

and practitioners, as: it uncovers the complexities involved in 
leveraging NoSQL database systems to create awareness 
amongst software engineers; it determines the factors that 
influence the leveraging of software quality attributes in 
NoSQL database systems; and subsequently presents a 
software leveraging model that consolidates the complexity and 
factors in order to show how software quality attributes can be 
leveraged in NoSQL database systems to help software 
engineers and organizations gain maximum advantage of 
NoSQL technologies. Furthermore, the research contributes a 
novel model of software leveraging into the body of 
knowledge. As the research took an interpretivists philosophy, 
findings were subjectively analysed and to further analyse 
suitability future work could include implementation and 
suitability testing of the model in an organizational context, 
also an evaluation of NoSQL products with the software 
leveraging model may be another interesting avenue of 
research. 
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