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Abstract. Nowadays, the necessity of the data becomes more attractive by companies in different 
areas (IT, space, automotive) who need to create and capture the value from the huge amounts of 
data generated from various sources. Many fields need to use this amount in the right way in real 
time with high level processing, this evolution is called Big Data (BD). In this case, to manage a BD 
project the specific tools like Machine Learning, Data Mining, and more are very important to 
achieve the customer satisfaction with the expected quality of services. The majority of BD projects 
fall due to the lack of managing skills and team training, also the sophisticated materials and 
technologies are required. This paper presents our contribution in the project management of BD 
based on other discussed methods like Project Management Body of Knowledge (PMBoK) and 
Agile approaches, and we use them to construct a rigid model for managing any project dedicated to 
work with BD.          

1 Introduction  
In general, the project management (PM) turn around 
three terms (Time, Scope, Cost) for assuring good 
quality for products or services development and 
customers satisfaction. Companies in different areas 
needs to digitalize their process by working with huge 
amounts of data at scale to enhance the quality and rapid 
response. In this case, the right project management 
approach specified to BD is required. 
Companies are realizing a great potential that BD 
technologies can bring to improve their performance, 
businesses, and to increase their competitive advantage 
[1]. In any areas the notion of BD is usually common, 
and the move towards the digitalization is more crucial 
for the majority of companies who seek to save her 
brand-name. The majority of organizations need to scale 
their business and development, the necessity of a 
flexible architecture includes security and agility is the 
most critical requirement for a BD project. Otherwise, 
55% of BD projects don’t get completed, and many 
others fall short of their objectives due to enormous 
reasons like, lack of business context around the data and 
lack of expertise [2]. There are many others reasons 
whose might guaranteed fail of BD projects, but with a 
robust model management and flexible architecture, we 
can transform the challenges to the opportunities. Other, 
through an exploratory study and detailed BD analyses 
based on 325 responses, the majority of 70% considers 
BD as an opportunity by using this massive information 
for business advantage for example a user organization 
can discover new facts about their customers, markets, 
partners, costs, and operations. [3]. To use this notion in 
the right way, you need to understand your data and 

apply some helpful technical like ML and DM, and to 
protect your data from cyberattack and hackers. In [4], 
present some BD applications which are customer need 
identification, creation product and service design, 
decision-making, data-driven knowledge, risk 
management, quality management, and opportunity 
recognition. In this context we focus on application of 
BD project management and assuring reliability and 
customers satisfaction, based on the traditional PM and 
Agile approaches. The presented work attempts to 
answer the following questions; 
─ What approach is suitable for the management of 
BD projects?[5] 
─ What are the keys factors of success the 
management of BD projects? 
The rest of the paper is organized as follows, section 2 
reviews the related work. Section 3 deals with the 
comparative view between PMBoK guide and Agile in 
BD management, whereas section 4 presents the 
proposed model. Finally, we conclude our work in 
section 5. 

2 State of art  

2.1. Big Data background 

Data increase more and more in various areas and 
applications, due to the increasing of the number of 
companies who search for digitalization, according to 
[6]. The BD has a big impact in different areas like the e-
commerce and marketing intelligence (recommendation 
management systems, social media monitoring and 
analysis), government and politics, science and 
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technology (innovation, code errors verification, 
hypothesis testing, and knowledge discovery), smart 
health and wellbeing and recently in e-learning. And 
also, in the Intelligent Transportation Systems (ITS) BD 
applications including object detection, data storage and 
archiving, traffic flow prediction, signal recognition, and 
finding the optimal route and safety of the vehicle and 
road [7]. The widespread use of data is increasing, which 
is why the traditional methods of collecting and 
analyzing data aren’t compatible with BD projects. This 
term defined by [8], as the amount of data exceeds the 
effective storage, management and processing 
capabilities of the technology. Seagate company predict 
the growth of 30% of the world’s data will need to be 
processed in real time (from 45 Zettabytes in 2019 to 
175 Zettabytes by 2025) [9]. The BD characterize by 
three dimensions (3V’s) originally proposed by Doug 
Laney in 2001[10], are i) “Volume” represents the 
primary attribute include terabytes, records, transactions, 
tables and files, ii) “Variety” where data are coming 
from various sources than even before, and iii) 
“Velocity” which is the speed and the frequency of data 
generation or data delivery, in our case we will be 
focusing on streaming data. There are more 
characteristics presented by [8] are data value and 
complexity, those measures respectively the usefulness 
of data in decision-making, and the degree of 
interconnectivity. And in term of variety, we need to 
understand our data’ type, structured, semi-structured, 
and unstructured information. 
With this evolution, the application and the process are 
going more complicated. The main BD challenges is 
how to capture, collect, manage, analyze and to be able 
to understand the sense of data and to take actions, like 
decision making, live dashboard and reporting. Data 
volume and variety sources can be representing a 
challenge for companies. Another challenge is presented 
by [8], is the dynamic design for the end-users, i.e., the 
system’ designer requires to consider the technologies 
and the needs of users. To address the enormous 
challenge in BD a specific model will be needed to 
manage and control the project more efficiently.   

2.2 PMBoK and Agile methods to manage Big 
Data projects  

2.2.1 PMBoK Guide  

Is defined by PMI as a term to describe the knowledge 
within the profession of PM, including proven traditional 
practices used, and also different innovative skills that 
are emerging in the profession [11]. This approach 
categorized by five process groups (initiating, planning, 
execution, monitoring/controlling and closing), and ten 
knowledge areas adapted with BD project [11], [12]; 
• Project Integration Management. The integration of 

the BD technology with existing tools and techniques 
in company is also an issue related to the project that 
should be solved within Integration Management 
processes [13]. This integration should take in 

advance any tools related to the BD like technology 
used for gathering information, data processing, 
management of databases, servers, etc. 

• Project Scope Management. Including processes 
required to ensure if the project contains all tasks, 
documents, to complete the project successfully. 
Data collection and data preparation should include 
in the scope of the BD project [13].  

• Project Schedule Management. This process used to 
track the timely completion of the project tasks. In 
BD projects we need to take on consideration many 
points in the scheduling e.g., tasks complexity, 
changes and modifications. 

• Project Cost Management (PCM). This phase 
includes all processes to control and manage the cost 
of the whole project like scheduling, estimating, 
financing, budgeting, etc. In addition, BD projects 
usually involve hidden costs and complexity, which 
makes the planning and control process more 
difficult [13]. 

• Project Quality Management. Assuring the data 
quality by respecting the quality policy and 
procedures regarding planning, managing, and 
controlling the BD project to achieve the product 
quality requirements and the best performance, in 
order to meet stakeholders’ expectations. 

• Project Resource Management. It is the same case 
comparing it to any kind of project, the team work 
should have the required skills with different 
background and expertise like a data scientist, data 
architect, software engineers, data technicians, etc. 
And also, by assuring the effective and the efficient 
technologies to achieve higher results. 

• Project Communication Management. According to 
PMI, the effective communication is the most crucial 
factor in a BD project.  

• Project Risk Management. This phase includes 
processes of controlling and conducting the risk. In 
terms of planning, identification, risk analyzing, 
response planning, implementation and monitoring 
the risk. Some additional risk associated with BD 
such as cyber-attacks, BD architecture, lack of 
knowhow in the data filed [13].  

• Project Procurement Management. It includes all 
necessary processes of purchasing new services or 
products (materials), e.g., the decision to move to the 
cloud, the company will take on consideration the 
vendors’ problems, license management, and the 
marketing strategy. 

• Project Stakeholder Management. It is the most 
important part in our development, that to involve the 
stakeholder (people, groups, or organizations) in BD 
project to augment the efficient rate, by analyzing the 
expectations, engaging, and their impact on the 
project. 

For a specific project type, the needs of additional 
knowledge areas may be required (construction, 
aerospace, etc.). The traditional approach is based on a 
sequence of project management process steps as 
explained in PMBoK by PMI [11], (See Figure 1). 
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The traditional project management assumes that events 
are predictable and techniques and tools are well 
understood by companies [14]. Some strengths of 
PMBoK are well-structured process, easily teachable and 
repeatable, and it gives the im-portance to requirements. 
The application of this approach is widely used in the 
industry for example to develop new product and 
technology, technical support tools, and process 
improvement and sustainability strategies. This approach 
in BD management needs to be dynamic and flexible 
with any changes in the later project stages. 

2.2.2 Agile Project Management (APM)  

At the beginning, Agile manifesto was released in 2001 
by seventeen software process methodologists, who 
create four values for Agile software development for 
better way of developing software; Individuals and 
interactions over processes and tools, working software 
over comprehensive documentation, customer 
collaboration over contract negotiation, and responding 
to change over following a plan [15]. In selection phase, 
the project teams need awareness of the options and 
tools availability to select the most likely approach to be 
successful for the project. APM which is mainly used in 
software development and adapted for another kind of 
project. In [16] demonstrate in his exploratory study by 
surveyed 19 Brazilian group of companies, that APM 
could be adapted to non-software companies, or more 
traditional industry sectors, and for a part of a project. 
APM is a highly iterative and incremental process, 
where developers and project stakeholders actively work 
together to understand the domain, identify what needs 
to be built, and prioritize functionality [14].  
Agile is not only a method but also a mindset, it’s 
preferably to use it for projects with less rigid 
constraints, smaller risks, and in the collocated 
environment. There are many software development 
methods include in Agile like, Scrum wish used for a 
small team [17], Extreme Programming (XP) 
characterized by its simplicity form and fives practices 
areas (organizational, technical, planning, and 
integration), and Feature-driven development (FDD) is 
an iterative and incremental software development 
process providing a flexibility of requirements changing 
at the end of the project. Each of them defining by its 
own processes or techniques for realizing the core 
principles for agile methods [18].  
 

3 Comparative study 

The comparison between PMBoK and Agile methods, 
resume in the answers of these two following questions; 
how a project is to be carried out? What should be done? 
In BD project management is the same case, that we 
seek always the answers. But the complexity is the 
adaptation of the discussed methods or other methods to 
the BD project. We can say the PMBoK is the general 
case of Agile. [19] Present in his work a number of 
comparisons between the nine knowledge areas and 
Agile methods process (XP, Scrum, and FDD), the 
conclusion of this study is that PMBoK is an exhaustive 
list of good practices that can be customized to specific 
needs. Otherwise, Agile methods do not define all facets 
needed in PM and doesn’t fully address some knowledge 
areas like risk, cost and procurement management. [18] 
and [20], present some challenges related to Agile e.g., 
lack of experience, insufficient training, project 
complexity, etc. Utilizing Agile methodologies have 
many advantages for organization e.g., quick changes, 
flexibility, regular business development environment 
and rise of customers’ expectations by decreasing the 
time delivery [21]. 

We can use the hybridization of approaches like [20], 
used a Waterfall process and APM for profiting more 
agility and flexibility. This term is widely used in many 
manufacturing structures by combining two or more 
methods to gain advantages. The reason of companies 
being so actively experimenting and adopting multiple 
approaches is to deliver successful projects to maximize 
profits and Return on Investment (ROI) [20]. 

There is different approach to manage a project, but 
Agile is widely used in data environment, especially 
with software development. In the rest of this paper, we 
are going to propose our scalable model based on both 
discussed approaches. 

4 The proposed model and discussions  

The term of the management in BD project carried out 
many definitions, what we manage exactly? Team, data 
or both. The integration of the management skills in the 
BD project necessary to follow some steps, first of all we 
need to know the scope of the project and know our data 

 

Figure 1. The five process groups of the PMBoK Project Management process. 
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type. We used the flexibility and the simplicity of agile 
approaches and the robust standard principals of PMBoK 
to develop our BD model, which takes on consideration 
two principal aspects; the team work’ management and 
the technical view. Summarized in the following six 
steps model (See Figure 2): 

Initiating. This is a phase where a BD project is set up, 
we start to understand our project with the collaborative 
team, which involve defining the scope of the project by 
creating technical documentations. The construction of 
the teamwork is more critical, by choosing the team who 
has collaborative manner adapted in different situations 
like the tele-work, and with the required skills.   

Planning and Modelling. This is the phase when we 
schedule our work by dividing the whole BD project into 
small tasks assigned to each member or small team, and 
defining key milestones to understand what we need in 
term of the project’ requirements to get completed. Then, 
we start to collect the data from various BD sources 
(Internet of Things, data centers,) by using historical 
information about the event, the web logs, and other 
technologies. This step depends on the kind of the 
project, that respecting the specifications of the 
customer. 

Execution. Here, we are going to release the previously 
planned, after collecting the data, the cleaning and 
treatment are considered as a key stage. Data cleaning 
eliminates the incorrect values (noise errors, 
redundancies, incomplete data, outliers, etc.) and checks 
for data inconsistency [22]. And [23], represent data 
cleaning as a phase in data preprocessing. 

Implementation and Test. In this phase, the team can 
release a prototype of the project and test them in the 
practical environment according to the standard of work 
provided by the customer before the validation process.  

Controlling. A BD project must be monitored and 
controlled by factors like if the project is respecting the 
budget, the level of achievement the task scheduled and 
by checking the quality targeted and resources. In this 
phase, the modification changes from the customer are 
acceptable, and the team needs to be flexible and adapt 
to any situation by preparing preliminarily a plan B. To 
ensure service quality, the team generates a performance 
report describing the result and the technical view. 

Data usage and Visualization. This last phase involves 
the final inspections and reliability tests to ensure that 
the expected results are achieved. There are many 
traditional ways to visualize the data, e.g., bar charts, pie 
charts, etc. according to the Forrester Wave report, 
present the Advanced Data Visualization (ADV), like a 
modern technology using more interactive and dynamic 
business graphics, such as live synchronous, real-time 
dashboards and charts that update automatically with the 

data state [24]. The most helpful software Microsoft 
Power BI, and Sisense that visualize any amount and any 
type of data at real time. 

 

 

 

 

 

 
 

Finally, the customer will be able to use his net data 
fluidly and make his own strategic decision. The output 
of this model can be reused like an input of others 
projects, recycling of the data, etc. By following this 
model, we attend to achieve high productivity and 
performance level and many success factors in term of 
the ability to store and access the appropriate data, 
governance with well defining roles and responsibilities, 
rigid process thanks to formal methodologies, objectives 
achieving, developing the team’ skills in data-driven 
decision-making, and tools insights [25].  

5 Conclusions and futures work 

The complexity of the managing Big Data projects is in 
the scalability and the integration in different sectors of 
the data generated and processing. The comparison 
between two formal approaches shows that Agile and 
PMBoK share the same mind-set which highly used in 
traditional projects, with the lack of flexibility required, 
stakeholders’ integration in the whole process 
development, and the lack of the compatibility with BD. 

Hereinafter, the move to the next generation of 
networking and the digitalization requires more attention 
to the data generated and how to manage it in any firms. 
Our proposed model is not the perfect solution, but 
maybe the best thing to do before all steps toward the 
implementing of the new digital system. That gives the 
possibility of scaling the project as we need and provides 
more flexibility than Agile and other traditional 
approaches. To choose the best approach to manage BD 
is a decision depends on the company and other factors. 
This proposition is still needing development and 
adaptation to validate in the environment and test the 
reliability at high scale of volume, variety and 
complexity of data. This BD area requires further 
investigation, research, by integrating others 

 

Figure 2. The proposal model for Big Data Project 
Management 
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technologies like native cloud, using machine learning 
and data mining to enhance the data processing. 
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