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Introduction
Big data analysis enables organisations to use their current data to create knowledge that 
can be transformed to gain a competitive advantage (Hajli et al. 2021). Additionally, it helps 
to enhance the performance of an organisation, promote business innovation and increase 
sustainability (Zhang et al. 2022). According to Iyamu (2020), big data helps to uncover 
new  patterns and make future predictions. Predictive analytics helps to create business 
value and provide decision support capabilities (Al-Sai & Abdullah 2019). 

Organisations in various industries from the private to the public sector make use of big data 
for different activities and processes (Avci, Tekinerdogan & Athanasiadis 2020). For instance, 
governments use big data to forecast social and economic changes such as unemployment 
levels and to improve service delivery to citizens (Blazquez & Domenech 2018). In agriculture, 
it is used to determine the techniques that can be used to produce agricultural products 
(Prasetyo et al. 2019). This is done by evaluating data about the type of soil, the temperature 
and the biodiversity. Healthcare uses big data for diagnosing diseases and reducing healthcare 
costs (Manogaran, Thota & Lopez 2022) by reducing patient readmissions and preventing 
frequent emergency room (ER) visits (Pramanik, Pal & Mukhopadhyay 2022). In marketing, 
big data generated from transactions are often used to establish customer needs and buy 
patterns (Al-Sai & Abdullah 2019). In education, it improves educational effectiveness 
by promoting data-driven approaches to teaching and learning (Fischer et al. 2020). However, 
the gathering and use of big data by organisations is not by default; it entails approaches that 
are governed by standards and principles (Iyamu 2023). 

Despite the wide range and reliance on the use of big data, many organisations are frequently or 
continually confronted with challenges, some of which are detrimental. One of the challenges is 

Background: There is an increasing interest in big data. However, challenges shape and 
affect the gathering, retrieval, use and management of big data in many organisations. Some 
of the challenges are linked to a lack of architecture that is specific to big data. Attempts have 
been made from both business and academic fronts, yet the challenges persist. The challenges 
are attributed to a lack of an understanding of the factors that influence the design of 
architecture for big data in an organisation. 

Objectives: The study aims to propose big data architecture for enterprises.

Method: We employed the qualitative method, using document analysis to gather data. 
Activity theory (AT) was employed in the analysis of the data. 

Results: From the analysis, governance, interactions, relationships and allocative were found 
to be the factors that influence the design of big data architecture. An interpretation was 
conducted following the inductive reasoning approach to gain a deeper insight of how the 
factors manifest themselves.

Conclusion: Big data architecture is proposed. The architecture is intended to address some 
of  the challenges encountered in gathering, retrieving, using or managing big data in 
organisations.

Contribution: This study advances our understanding of the complex interplay of factors 
influencing the architecture of big data. Applying AT, the study fortifies our understanding of 
complex interactions between humans and big data including the architecture design.

Keywords: activity theory; architecture; big data; design; information technology governance; 
human interaction; information systems theory.

Human interaction with structure in 
designing big data architecture

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

http://www.sajim.co.za�
https://orcid.org/0000-0002-9625-5379
http://orcid.org/0000-0002-4949-094X
mailto:iyamut@cput.ac.za
https://doi.org/10.4102/sajim.v26i1.1918�
https://doi.org/10.4102/sajim.v26i1.1918�
http://crossmark.crossref.org/dialog/?doi=10.4102/sajim.v26i1.1918=pdf&date_stamp=2024-11-18


Page 2 of 9 Original Research

http://www.sajim.co.za Open Access

the complex characteristics of big data, which include 
volume, variety, veracity and velocity (Nyikana & Iyamu 
2023). According to Jeske and Calvard (2020), some of the 
challenges are in collecting, using and managing big data in 
an organisation. The challenges are of both technical and 
non-technical nature. From the technical perspective, the 
host infrastructure such as software, security and hardware 
are discussed (Zhang et al. 2022). The heterogeneous nature 
of big data makes the enabling infrastructure more critical 
and requires more attention such as the architectural 
guidelines. Jones (2019) argues that some of the challenges 
can be prohibitive. Therefore, the cost of collecting, analysing 
and storing big data should not be taken for granted. 

Some of the challenges affect the value of big data in 
organisations. Nyikana and Iyamu (2022) state that the value 
of big data is influenced by its architecture. Iyamu (2022a) 
explains how architecture guides the selection and use of 
information technology (IT) solutions. Ferraris et al. (2019) 
argue that the value of data does not only depend on its 
accuracy and quality, but it also depends on other factors such 
as actors (humans) that are required to collect and analyse the 
data. Furthermore, the actors require governance in their use 
of processes for practices, which architecture provides.

The introduction section of the study indicates that some of 
the challenges encountered in gathering, retrieving, using or 
managing big data are because of a lack of architecture. Most 
importantly, the influencing factors are either unknown or 
the root is unclear in many organisations. Thus, the study’s 
objective is to examine the determinants of the big data 
architecture design. This includes how the factors manifest 
themselves to influence the architecture, from both technical 
and non-technical perspectives.

The paper is structured into seven main sections. The first 
section introduces the phenomenon being studied. This is 
followed by a review of the literature in the second section. In 
the third section, activity theory (AT) that underpins the 
study is discussed. The methodology applied is discussed in 
the fourth section. The analysis and discussion are presented 
in the fifth and sixth sections, respectively. Finally, a 
conclusion is drawn in the last section.

Literature review
Big data architecture consists of layers that have different 
functions (Benhlima 2018). The functions and components of 
each layer are defined based on the organisational requirements 
and technological needs (Kalipe & Behera 2019). Also, the 
layers and components are influenced by the characteristics of 
big data. According to Wang et al. (2020), the layers include 
collection, storage, processing and visualisation of datasets. 
Governance is considered an important layer because of its 
cruciality, such as defining quality standards, security 
principles, compliance policies and determining access to data 
(Farooqi et al. 2019). Consequently, when big data architecture 
does not have a governance layer, the overall effectiveness 
and performance of the system can be affected. This results in 

challenging implications such as a lack of compliance, a lack of 
standardised processes and security vulnerabilities. 

The design of big data architecture that is based on 
organisational requirements generates value and improves 
competitiveness (Blazquez & Domenech 2018). Another 
perspective is that an organisation that deploys scalable and 
flexible big data architecture tend to be more responsive to 
rapid changes in its business environment, and has a positive 
impact on its overall performance. However, organisations 
struggle to design or find a big data architecture that is 
suitable for their environment (Ruiz et al. 2021). Avci et al. 
(2020) linked this challenge to fit or align with the application 
and business requirements of the organisations, which are 
the technical and non-technical factors that influence the 
design of a big data architecture. 

Also, big data architectures can be difficult to implement 
because of various factors required to support the adoption 
of new architecture (Farooqi et al. 2019). Additionally, 
finding the right tools to utilise big data architecture is a 
challenge (Gökalp et al. 2019). Furthermore, the integration 
of the existing models with new models such as big data 
architecture is another challenge highlighted by Bansal et al. 
(2022) and Iyamu (2013). It is, therefore, essential to consider 
these challenging factors in designing an architecture for big 
data, which did not seem to be in existence at the time of this 
study (Tschoppe & Drews 2022; Saggi & Jain 2018).

Different big data architectures have been proposed and 
developed for various purposes. An example is the lambda 
and kappa architecture, which is concerned with processing 
real-time scalable big data (Barradas et al. 2022). There is also 
the Hadoop framework, which consists of a Hadoop 
distributed file system (HDFS), to store huge amounts of 
structured and unstructured data sets (Oussous et al. 2018). 
Another example is MapReduce, whose primary focus is to 
process data sets (Farooqi et al. 2019). Boumlik and Bahaj 
(2018) state that HDFS and MapReduce are used in parallel to 
process, store and retrieve large data volumes. 

In attempts to address existing gaps, Wehn et al. (2021) propose 
a big data architecture that is concerned with integrating big 
data from different data sources’ perspectives. Filaly et al. (2022) 
designed a big data architecture focussing on ensuring the 
security of the data from attacks and vulnerabilities. Even 
though there are different architectures that have been designed 
or developed, the challenges persist. This means none of the 
existing architecture seems to cover all the characteristics of big 
data. Hence, Mostefaoui et al. (2022) highlight the need for an 
architecture that covers all the characteristics and layers of big 
data. This is to have a holistic architecture that addresses the 
huge volume, rapidity of veracity, fluidity of variety, 
contextualisation of value and precedented velocity of datasets.

Theory underpinning the study
Because of the various activities involved in the design of 
architecture, some of which are highlighted earlier, the AT is 
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used to underpin the study. Activity theory is a socio-technical 
theory that has been adopted in information systems (IS) 
studies in the last three decades (Iyamu 2022b). The theory 
consists of six components which are subjects, objects, tools 
(instruments), rules, community and division of labour (Park 
et al. 2013). The primary concern of the theory is the 
development of social activities (Shaanika & Iyamu 2015). 
The theory focusses on understanding the interactions and 
relationships that occur as activities are performed by 
humans (Iyamu & Shaanika 2019). Hence, according to 
Dennehy and Conboy’s (2017) explanation, AT is a framework 
that is used to understand complex human activities within a 
social system. Nehemia, Iyamu and Shaanika (2018) described 
AT as a theory of consciousness. The reason for that is 
because the activities performed are consciously planned.

As shown in Figure 1, the components are interconnected 
and interrelated, indicative of the arrows. The interconnections 
and relationship of the components help to understand the 
overall activities of the system (Nehemia et al. 2018). Also, as 
expressed by AT, activities are not static, they constantly 
evolve because of the changes in the environment (eds. 
Engeström, Lompscher & Rückriem 2016).

In AT, rules are control mechanisms, which can include 
policies, regulations and legislations that guide and govern 
how subjects perform their activities (Kelly 2018). The rules 
help to maintain order and control conflicts within an activity. 
Also, rules are used to manage the interactions between actors 
during the process of allocating tasks, roles and responsibilities 
among community members (Karanasios & Allen 2013). In 
AT, a subject is a human being or a collective of people 
involved in an activity, also referred to as an actor (Sannino & 
Engeström 2018; Shaanika & Iyamu 2015). The activities 
carried out by subjects are consciously planned. This is to 
ensure that the activities have a purpose and are not aimless 
(Dennehy & Conboy 2017). Nehemia-Maletzky et al. (2018) 
state that human consciousness is the basic principle of AT. 

Community is defined by Iyamu and Shaanika (2019) as a 
collective of individuals in a social system working towards 
the same goal. Division of labour refers to the allocation of 
tasks and responsibilities among community members 
(Lioutas et al., 2019). The object component of the AT model 

is the motive for carrying out an activity, and it can be 
tangible or intangible (Iyamu 2022b). According to Sannino 
and Engeström (2018), the object gives an activity a sense of 
direction and significance. These are critical in gaining an 
understanding of roles and responsibilities including 
interrelationships, in designing a big data architecture 
(Garoufallou & Gaitanou 2021).

The components of AT as described and discussed precedingly 
are usually norms in IT solutions; hence, the theory is 
increasingly connected with IS research. Subjects depend on 
tools to mediate with the object. Tools can be technical or 
psychological artefacts (Hasan & Kazlauskas 2014). Technical 
tools such as computers intend to manipulate physical objects, 
while psychological tools such as language are used by 
human beings to influence each other. These are fundamental 
elements and factors that can manipulate or influence an IT 
solution such as the design of architecture for big data. Er, 
Kay and Lawrence (2010) suggest that tools shape the way 
subjects interact with objects and influence the outcome of the 
activity. This is because tools have an enabling and 
constraining function in them, whereby they can transform or 
limit the object, depending on motive and how the actor 
employs them. 

Methodology
Document analysis was employed in the data collection, 
primarily, because it enables the streamlining of materials 
through analysis of documents such as books, newspaper 
articles, peer-reviewed articles and organisational reports 
(Morgan 2022). The data were collected using a set of criteria 
that included area of specialisation, publication timeframe 
and credible sources. The areas of specialisation were big 
data and architectural design, which are the core aspects of 
the study. A period of 10 years was considered, to gain an 
understanding of the historical background and meanings 
associated with the concepts over time (Iyamu Nehemia-
Maletzky & Shaanika 2016). The documents helped to give 
a comprehensive and holistic view of big data architecture. 
Thus, only a small sample of the most appropriate and 
relevant literature could be gathered (Glass, Ramesh & 
Vessey 2004). 

Materials published in journal outlets, books, conference 
proceedings and the Internet between 2013 and 2023 were 
gathered. Academic databases such as Ebscohost, IEEE, 
AIS, and Emerald were used as sources for the collection of 
the data. This helps to ensure the credibility and reliability 
of the data (Nyikana & Iyamu 2023). The analysis of the 
documents was two-fold: academic papers (peer-reviewed) 
and non-academic papers (white papers and green papers). 
As shown in Table 1, a total of 201 papers were collected.

TABLE 1: Collected papers.
Paper Peer-reviewed Non-peer-reviewed Total

Big Data 86 23 109
Big Data Architecture 39 10 49
Enterprise 33 10 43
Total 158 43 201

Source: Engeström, Y., Lompscher, J. & Rückriem, G. (eds.), 2016, Putting activity theory to 
work: Contributions from developmental work research, 13th edn., Lehmanns Media,  
Berlin

FIGURE 1: Activity model.

Instruments

Subject

Rules Community Division of labour

Object Outcome
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The data were coded, and a format was formulated for ease 
of referencing the data. An example of the format is as 
follows: BDTDoc01; Pg#: Ln#. This means the first of big data 
documents, the page number and line number. As shown in 
Table 1, the documents (used as data) are categorised into 
three groups, big data, enterprise and architecture, the core 
aspects of the study. The categories are further divided into 
two groups: peer-reviewed and non-peer-reviewed. Each of 
the groups is assigned codename, BDTDoc01 . . . BDTDocn+1 
for big data; ENTDoc01 . . . ENTDocn+1 for the enterprise; and 
ARCDoc01 . . . ARCDocn+1 for architecture. 

Data analysis and discussion
Qualitative materials (data) were gathered, in achieving the 
objective of the study (Patel & Patel 2019). This was 
systematically conducted, to ensure that the most 
appropriate materials were referenced (Iyamu 2022a; 
Kothari 2020). The AT model, as shown in Figure 1, was 
employed by using the components to guide the analysis. 
This helps in achieving the objective of the study in three 
ways. Firstly, it assisted in gaining a better understanding 
of how big data are stored and governed in enterprises. 
Secondly, it fortifies the fathoming of insights and evidence 
provided in the materials examined, to gain and understand 
the factors that influence the design of big data architecture 
for enterprises. Thirdly, it helps to comprehend the 
relationships between architectural components (technical 
and non-technical factors) that suit big data in the context of 
enterprises.

Activity theory is employed as a lens to provide a frame for 
the use of the hermeneutic approach in the analysis. This 
helps to gain a fathomed and in-depth view in proposing 
the architectural design for big data. The analysis is 
presented following the six components, tools, subject, 
rules, community, division of labour, and object of AT.

Activity theory: Tools
In AT, tools refer to artefacts used in an activity to transform 
an object into an outcome (Sannino & Engeström 2018). 
Tools differ depending on the objective and the context of 
the study. Tools may include machines, instruments, signs, 
procedures and laws (Nehemia et al. 2018). There are 
different types of tools when it comes to big data architecture. 
This includes technical artefacts (software and hardware) 
and non-technical artefacts (language) that need to be 
considered when designing the architecture of big data. 
Scalable storage and processing play a role in the design of 
big data architecture. Tools can be used in isolation while 
others may be integrated with others. For instance, HDFS 
and MapReduce are used in parallel to process, store and 
retrieve large volumes of data (Boumlik & Bahaj 2018). 
Additionally, when designing an architecture for big data, 
some strategies and practices need to be followed (Oussous 
et al. 2018). It is stated as follows in some of the materials 
used for this study:

‘This scheme was put about cloud computing, whose potential 
and benefits for storing huge amounts of data and performing 
powerful calculus are positioning it as a desirable technology to 
be included in the design of a Big Data architecture.’ (BDTDoc01; 
Pg2: Ln11-14)

‘Without appropriate organizational structures and governance 
frameworks in place, it is impossible to collect and analyze data 
across an enterprise and deliver insights to where they are most 
needed.’ (BDTDoc51; Pg417: Ln25-27)

When incorrect tools such as storage and processing software 
are selected, challenges are sometimes encountered in the 
areas of performance, reliability, flexibility and limited 
features (Chen, Kazman & Haziyev 2016). Also, selecting an 
incorrect tool potentially results in an organisation not 
gaining value from big data technology (Nyikana & Iyamu 
2022). Hence, Iyamu (2022a) argues that the selection of IT 
solutions should be guided by the architecture. Additionally, 
there are costs associated with tools, from purchase to 
support and maintenance perspectives. Thus, how and why 
tools are selected, used and managed becomes critical. This 
helps to avoid prohibitive circumstances that affect the 
effective and efficient use of the tools. 

Activity theory: Subject
Subject refers to a human being or a collective of people 
involved in an activity (Shaanika & Iyamu 2015). There are 
different subjects involved in the activity of designing 
big  data architecture. These subjects need to have the 
right  skills and knowledge that are required to achieve 
the  objective. Boumlik and Bahaj (2018) highlight that 
developers need to have language query skills to extract 
and present the correct data that is valuable to an 
organisation. The skills of the subjects need to align with 
their roles to perform the big data-related tasks assigned 
to them (Mohammad, Mcheick & Grant 2014). In one of the 
articles, it is revealed as follows: 

‘Organisations need to continuously plan and manage a 
trained workforce that can handle its Big Data technologies, 
and as such, this capability too can be considered a critical 
success factor for sustainable implementation of Big Data.’ 
(BDTDoc14; Pg5: Ln6-8)

Organisations that do not have subjects with the right skills 
in their environment often struggle to sustain big data 
technologies such as big data architecture. This is primarily 
because the creation and management of the architecture 
require special or specific types of skills. In substituting the 
specific architecture skill with other types of skills, challenges 
arise. Lack of the appropriate skills sometimes results in data 
that cannot be converted into strategic resources, for the 
operationalisation of the organisational goals and objectives. 
In one of the studies, the implication of lack of skill is stated 
as follows: 

‘Many organisations have not been able to develop and 
implement architecture primarily because they do not have 
skilled personnel. What is even more challenging is the 
availability of the training facilities.’ (ENTDoc30; Pg52: Ln15-17)
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Activity theory: Rules
Rules refer to control mechanisms, which can include 
policies, regulations and legislations that guide and govern 
how subjects perform their activities, in AT (Kelly 2018). 
Additionally, the rules help to maintain order and control 
conflicts within an activity. The architecture of big data 
provides a layer that deals with the governance of the data 
throughout its lifecycle. The architecture of big data requires 
standards, laws and regulation controls to collect, use, share, 
store and disseminate data (Pratsri & Nilsook 2020). 
Following are extracts from some of the articles:

‘The governance layer is in charge of applying policies and 
regulations to the whole data lifecycle, as well as managing the 
licenses related to the data sets.’ (ARCDoc01; Pg108: Ln7-9)

‘In other words, there are strong rules relating to data 
standardization and compliance within the infrastructure.’ 
(BDTDoc52; Pg468: Ln40-42)

Data analysts and other specialists who are responsible for 
the governance and management of big data require certain 
protocols, processes or regulations for operationalisation, 
such as gaining access to the data (Yaseen & Obaid 2020). 
Also, rules are used to manage the interactions between 
actors during the process of allocating tasks, roles and 
responsibilities. Wang et al. (2020) suggest that organisational 
structures such as departments are also used to put a 
restriction on who accesses the resources.

Activity theory: Community 
Community is defined by Iyamu and Shaanika (2019) as a 
collective of individuals in a social system working towards 
the same goal. The design of big data architecture involves a 
group of individuals such as data scientists, architects, 
analysts, software developers and business users (Chen et al. 
2016). Forming teams of developers and data scientists helps 
to share strategies and ideas that help to increase the 
effectiveness and efficiency of the data (Kim et al. 2016). 
These individuals form communities based on their roles and 
skills which contribute towards achieving the desired goal. 
In addition, it becomes easy to achieve the goals when there 
is transparency and clear communication within the teams 
(Pau et al. 2022). Furthermore, communities are also 
responsible for making decisions regarding the appropriate 
big data architecture that aligns with the business goals:

‘Thus, collaboration across teams and workstreams is critical 
when designing data architecture to help reveal as many areas 
for improvement or threats as possible.’ (NPARCDoc04; Pg6: 
Ln26-29)

‘Companies use big data to achieve value creation in collaboration 
with stakeholders, which is manifested in strengthening 
connection and interaction, synergistically improving operational 
performance, and reducing operating costs through platform 
integration.’ (BDTDoc53; Pg 6: Ln 23-27)

When the organisation does not have teams with the right 
skills, they outsource the development of the architecture 
(Shaanika & Iyamu 2018). This helps to avoid operational 

costs and waste of resources that may arise from an 
architecture that is not designed properly (Pääkkönen & 
Pakkala 2020). Hence, the communities need to be guided by 
the rules when performing activities such as designing the 
architecture of big data (Dennehy & Conboy 2017). Some of 
the rules mentioned by Pau et al. (2022) are to integrate a 
security framework into the big data architecture, to ensure 
that data is secure and to avoid vendor lock-in as it prevents 
future integration of services to the architecture. 

Activity theory: Division of labour 
Division of labour refers to the allocation of tasks and 
responsibilities among community members (Lioutas et al. 
2019). Division of labour helps to promote accountability of 
the actions taken by the individuals within a community. The 
design of big data architecture requires engagement from 
various stakeholders (actors) and an understanding of the 
functional and non-functional requirements of the big data 
architecture applications and their environment (Pau et al. 
2022). The stakeholders perform distinct tasks that are 
interconnected to achieve a holistic design of big data 
architecture. For instance, the data scientist role requires 
programming and decision-making skills (Uden, Lu & Ting 
2017). There were some corroborative views from the data, 
such as the following: 

‘On the technical side, data architects create data models 
themselves and supervise modelling work by others.’ 
(NPARCDoc09; Pg15: Ln18-19)

‘Big Data architectures offer remarkable solutions to complex 
data issues but do not cover the complete flow of information 
that is required.’ (ARCDoc40; P1:20-21)	

The tasks for the specialists are very specific and specialised. 
The developers are responsible for the integration of software 
applications and hardware components (Saggi & Jain 2018). 
Some of the tasks of software engineers are to understand 
how the business and decision-makers are going to use the 
data and therefore coordinate the analytical and storage tools 
needed (Chen et al. 2016). The use of the appropriate tools 
that align with the organisation’s goals helps to deliver value 
for the business (Uden et al. 2017). Gökalp et al. (2019) state 
that specific tasks require specific knowledge and experience 
because of their complexity. 

Activity theory: Object
The object component of the AT model is the motive of 
carrying out an activity, and it can be tangible or intangible 
(Iyamu 2022b). Big data architecture provides organisations 
with a competitive advantage, improves performance and 
generates value (Blazquez & Domenech 2018). A well-defined 
big data architecture drives innovation and provides useful 
insights to the organisation (Avci et al. 2020). This includes 
defining the interactions and relationships between the 
elements of the architecture (Mohammad et al. 2014). A 
detailed analysis of the characteristics of the existing data 
architecture is required to help decide on the new architecture 
(Kalipe & Behera 2019). Also, it helps to understand the 
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limitations of the existing data architecture to accommodate 
the new requirements (Uden et al. 2017): 

‘The right design of the big data architecture is a vital foundation 
for building an effective system to be used by the business on an 
everyday basis.’ (ARCDoc38; Pg460: Ln30-32)

The design of big data architecture is a complex exercise that 
needs to be tailored based on the organisations’ needs, 
drivers and available resources. Selecting an incorrect big 
data architecture can result in overlapping functionalities 
that can hinder the success of the organisation (Kalipe & 
Behera 2019). Iyamu (2023) suggests that for an organisation 
to successfully implement big data architecture, it needs 
skilled employees, to exert the power of a dynamic 
environment. 

Findings and interpretation
In gaining a better understanding of the determinants of the 
big data architecture, which is the objective of the study, the 
focus is on two main areas that are revealed in the analysis. 
Firstly, it identifies the factors that influence the activities of 
big data in its use and management in the organisation. 
Secondly, it is to understand how the factors manifest 
themselves, as actors execute tasks. The relationships and 
interactions between the actors involved in the activities are 
examined. This is to mitigate risks in the activities involved 
in storing, accessing and managing big data in an organisation.

From the analysis presented in the preceding section, three 
factors, interactions, relationship and allocative are 
fundamental to the architecture of big data. As shown in 
Figure 2, the factors are interrelated and influence one 
another in the activities of big data, such as data gathering, 
retrieval, security, governance and use. The factors were 
interpreted following the subjective reasoning approach. 
This was done towards achieving the aim of the study, which 
is to understand the determinants in designing a big data 
architecture, purposely to enhance business continuity and 
improve the efficiency and effectiveness of operations and 
services in an organisation. The factors manifest into 

attributes, as shown in the architecture. The attributes are 
from both technical and non-technical standpoints. The 
factors are discussed in the remainder of this section. The 
discussion should be read in conjunction with Figure 2 to 
gain a better understanding of the big data architecture. 

The study aimed to design a big data architecture for 
enterprises, purposely to enhance business continuity and 
improve efficiency and effectiveness of operations and 
services in the use of big data in an organisation. The analysis 
revealed factors, which fundamentally influence the design 
of architecture for big data through their manifestations. The 
factors are relationships, interactions and allocative, and 
manifest through governance. It helps to gain a better 
understanding of the factors that can influence the design of 
big data architecture in an enterprise. The relationship is 
between humans such as business personnel, and IT 
architects and technology. 

The relationship between the constituent entities (people, IT 
solutions and business processes) is guided by governance, 
which shapes the design of big data architecture in an 
organisation. Also, relationships influence the activities and 
interactions between the actors that enrol in defining and 
designing including the use of big data. Enacted by 
governance, humans interact with rules and IT solutions 
such as big data to transform business activities and 
objectives. During the process of designing big data 
architecture, the interactions between humans allow them to 
share requirements, ideas and knowledge, and allocate tasks. 
The allocation of tasks promotes the alignment of interests 
between business and IT architects.

The analysis revealed that governance can be used to define 
the standards, principles and policies within which events and 
activities are performed when developing and implementing 
architectures in organisations. The governance of activities 
helps to maintain uniformity, reduce complexity and enable 
flexibility in the activities such as how big data are generated, 
stored, governed and used in the enterprises. This helps to 
gain an understanding of the influencing factors, to leverage 
and utilise big data to improve efficiency and performance 
(Calic & Ghasemaghaei 2021). Ostensibly, the use of big data 
to enhance business continuity is influenced by theoretical and 
practical implications. Ghasemaghaei and Calic (2019) explain 
how business processes and IT solutions’ relationship with big 
data contains significant theoretical and practical implications. 
We viewed the implications from the business and IT units. 
Operationalisation, innovation and integration were identified 
as significant implications towards improving organisational 
efficiency and performance. 

From the operationalisation perspective, organisations need 
to develop an operational approach to support the 
architecture of big data. Batyashe and Iyamu (2020) 
emphasised and explained how operationalisation enables 
and supports an architectural design. In the innovation 
component, the IT units need to develop metrics that can be 
used to measure the value of big data architecture to the 
organisation. Babu et al. (2021) argued that big data 

IT, information technology.

FIGURE 2: Big Data architecture.
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architecture has implications in defining, designing and 
implementing innovation in an organisation, to provide 
meaningful insight into constructiveness, efficiency and 
effectiveness. The business units need to understand how big 
data architecture can be used to reduce costs and promote 
business innovations. Integration ensures the unification of 
IT solutions and business artefacts, to reduce complexity, 
increase effectiveness and efficiency, promote seamlessness 
of processes and enable product interconnectivity. Thus, 
Wang, Kung and Byrd (2018) suggest that integration is a 
crucial aspect of big data architectural design.

Conclusion
The analysis revealed the factors that influence the design of 
big data architecture. The findings were interactions, 
relationships and allocative factors. The factors constitute 
technical and non-technical operations and processes 
involving big data. The architecture of big data was designed 
based on these factors. The combination of both technical and 
non-technical factors in the architecture makes it critical for 
business continuity. Also, theoretical and practical implications 
(operationalisation, innovation and integration) towards 
business continuity were identified using subjective reasoning. 

The study contributes practically and theoretically. Practically, 
the designed architecture can be used to guide the 
development of governance (policies, standards and 
principles) in an enterprise. Based on the governance, big data 
can be better stored, its retrieval can be eased, and it can 
enhance usability and manageability. Better management 
reduces complexity and improves effectiveness and efficiency 
in the use of big data for service delivery. Additionally, in 
practice, the study reveals the factors that influence the design 
of big data architecture, which can be used to develop a 
research stream. The architecture enables enterprises to align 
with their evolving needs and challenges in dealing with the 
characteristics of big data. Also, the study highlights the 
architectural components that influence the use and 
management of big data in an environment. From an academic 
domain standpoint, the architectural design forms part of the 
enterprise architecture research stream. The theory was used 
to navigate existing materials, which makes the study a good 
methodological contribution. Thus, this contributes to 
advancing the application of the theory, in IT studies.

However, the big data architecture provided in this study 
has not been tested, which makes it theoretical. This creates 
an opportunity for validation through further research 
studies. Researchers and students focussing on an 
understanding of the architecture of big data can benefit 
from the study. Very importantly, it contributes to the body 
of knowledge in areas such as big data architecture and 
architectural design where literature is currently limited.
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