
 

 

Abstract— Nowadays, we live in the era of Big Data. 

Companies have realized by now that transitioning to a data-

driven business is strategic for their growth and 

competitiveness. To achieve that, companies should get the most 

value out of their data through Big Data technologies. 

In the previous work, we showed how maturity models are 

essential to assess the ability of companies to start Big Data 

projects and prevent eventual failures. We also explored 

literature and editors’ offerings in this field and proposed an 

exhaustive maturity model that includes Methodology, a 

maturity domain of high importance and impact. 

In the present work, we aim to provide a detailed picture of 

the proposed global Maturity Model design by exploring the 

temporal domains and explaining how they evolve through 

time. In addition, we aim to introduce the assessment 

framework, a tool we made available for North African 

companies to be able to evaluate their Big Data maturity. 

Unlike the currently available models, which are usually 

detailed and complex, the global assessment tool is quick and 

easy. We enriched the assessment questionnaire with best 

practices, and more importantly, the assessment tool suggests a 

list of shortcomings that companies should avoid in order to 

succeed in their Big Data adoption journey. 

Moreover, we present the technologies used to implement the 

global assessment tool. We also show an example of a 

company’s assessment results via visualizations. 

Furthermore, we demonstrate the importance of the 

methodology domain through assessment results; and we 

analyze which sector has mature companies and which 

maturity domains are more mature by industry sector.  

Finally, we conclude with an opening on using Multiple 

Criteria Decision-Making techniques to calculate companies’ 

maturity accurate scores. 

 
Index Terms— Big Data framework, Maturity Models, 

Maturity Assessment, Multiple criteria decision-making. 

 

I. INTRODUCTION 

OR many years now, Big Data has revolutionized the 

world. The last years marked by the COVID-19 

pandemic reveal the importance of Big Data in the vital field 

of healthcare. Many papers covered this subject, for 

instance: how to predict COVID-19 prevalence [1], and the 
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implementation of Big Data to restrain the spread of 

COVID-19 [2], [3]. 

While some authors focus on a particular aspect and 

choose to create a new kernel for analyzing Big Data [4] or 

create a plug-in to predict the relationship between COVID-

19 prevalence and weather factors [1], others still focus on 

Big Data techniques [5] or its main processes [6] of data 

acquisition, management, analysis, and presentation. 

Big Data allows companies to harness their data and get 

the most valuable insight to help run their business in an 

optimum manner. However, according to Gartner Top Data 

and Analytics Predicts [7] by 2025, 80% of organizations 

will fail in their digitalization journey because they are not 

adopting a modern approach in their data and analytics 

strategy. 

Companies should excel in many areas to make their Big 

Data project a success. In most cases, Authors and 

practitioners refer to these areas as domains or dimensions 

within Maturity Models. Hence the importance of Big Data 

Maturity Models [8].  

Companies must precisely define their maturity level to 

decide whether they can start their Big Data journey or 

improve in some areas first. Indeed, this kind of assessment 

addresses a variety of domains: human competencies, 

technology, data, governance, and many others [9]. 

To identify these domains, we went through Big Data 

success factors [10]. We studied the most recent and 

relevant papers for our research: Saltz [11], Eybers[12], 

Yeoh[13], Adrian [14], Sun and al. [15], and Marijn[16]. As 

a result, we created a summary table of Big Data success 

factors categories and identified the convergence and 

divergence between authors. This work helped us identify 

the majority of our global maturity domains.  

To complete the vision, we extensively analyzed the 

existing literature and practitioners' offerings in maturity 

models [8] field. This research revealed two facts: First, we 

do not have a complete defined list of domains employed by 

all maturity models. Second, project methodology was not 

appearing as a domain in any of these maturity models. 

Hence, the motivation behind proposing the Global Maturity 

Model. 

In this paper, we are not only completing the picture of 

our global Maturity Model design by exploring the temporal 

aspect of our Maturity domains [17]; furthermore, we will 

reveal our global maturity assessment Tool. Moreover, we 

will present some useful insights related to companies’ 

assessment of their ongoing projects. 

This paper is structured as follows: following the 

introduction, in section I, we will recall the motivation 
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behind Big Data maturity models and illustrate the 

discoveries from our previous work [8]. Then, in section III, 

we will describe our Global Maturity Model and focus on 

Maturity levels, as we give a detailed description of each 

one of them. Section IV will be a preview of the assessment 

framework and a presentation of results and insights based 

on the expert’s feedback. Furthermore, we will demonstrate 

the importance of methodology and show the technologies 

used for the assessment tool. Finally, we will conclude and 

highlight some future work in section V. 

 

II. FLASHBACK 

A. Motivation behind Big Data Maturity Models 

The ultimate objective behind creating a Global Maturity 

platform is to support organizations in their Big Data 

journey. It is crucial to help them properly assess their 

maturity level at first; to achieve that, all companies should 

identify the assets they own and the capabilities they need to 

implement Big Data successfully.  

In the previous paper [8], we explored the literature and 

editors' offerings. We aimed to offer companies a Global 

Maturity Model that covers the shortcomings discovered in 

existing work. In addition, we aimed to propose a framework 

to self-assess companies' readiness to adopt Big Data. This 

framework will not only help companies figure out their 

ability to start Big Data projects, but they can also use it 

during the implementation phase to measure their evolution 

and how well they are improving in the different areas. 

 

B. Related Work 

In our paper [8], we went through maturity models 

proposed by practitioners and academics from 2013 to 2020. 

The result was  a list of fifteen Big Data Maturity models ( 

TDWI[18], MM Index [19], IDC[20], MM Veenstra[21], 

InfoTech [22], MM Knowledgent [23], EL Darwiche[24], 

Radcliffe [25], IBM[26], Zakat [27], Hortonworks[28], 

Comuzzi [9], Adrian [29], Value-Based MM[30], Temporal 

BDMM[17]). Figure1 shows all these Maturity Models with 

their respective years of publication. 

We analyzed these maturity models and extracted nine 

domains (Strategy, Process, Data Analytics, Data 

Management, People, Culture, Governance, Information 

management, and IT infrastructure). However, we noted that 

these maturity models are not exhaustive and only focus on a 

limited set of domains as we can see in figure 2.  This figure 

also shows that none of the maturity models considers 

project methodology as a maturity domain, even if many 

publications since 2014 stressed the importance of 

methodologies and team management as an essential success 

factor of Big Data projects [23]. For instance, it has been 

proven that Big Data project methodologies such as 

STAMPEDE [31] or Process Guidance by Majchrowski [32] 

are critical factors in Big Data project success. Finally, we 

should not ignore the time dimension. As we mentioned 

earlier, time is a decisive factor in the Big Data journey. 

Based on all these findings, we have proposed a Global 

Maturity Model aiming to be as exhaustive as possible. The 

model covers all the maturity dimensions identified in the 

literature and extends them with the methodology domain. 

However, until now, we did not explore the temporal aspect 

of maturity dimensions. In the next section of this paper, we 

will provide a detailed description of the proposed Global 

Maturity Model, its domains, and maturity levels. 

III. GLOBAL BIG DATA MATURITY MODEL DESIGN 

A. Global Big Data Maturity Model Areas  

In previous work, we focused on Maturity dimensions, 

which we learned in depth in both: literature papers and 

practitioners' documentation. As a result, we proposed a 

Global Big Data Maturity Model (GBDMM) with six global 

Domains englobing ten dimensions as shown in figure 3.  

We can recall from the previous par paper [8] the following 

domains’ description: 

 

Strategy Alignment assesses principally: “Alignment of 

company orientations with Big Data approach; Management 

own project sponsorship; Business Process to integrate Big 

Data in decision-making; Budget allocation to Big Data 

project”. 

 

Data gauges: “Data sources; Data lifecycle management 

(collection, storage, processing and usage); Data 

Accessibility, Availability, quality and reporting solutions 

adopted by the company”.  

 

People evaluates whether or not they have: 

“Interdisciplinary team  including experts on different 

technologies with different skills (Machine learning, 

Database, Analytics and business); Data-directed decision 

making company ; Organization change willingness; Culture 

of teamwork and data sharing (across companies’ lines of 

business  and from external entities)”. 

 
Fig. 1.  Big Data Maturity Models proposed between 2013 and 2020 

 
Fig. 2.  The occurrence of Maturity subdomains within maturity model as 

mentioned  in our previous paper [8] 
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Governance assesses “Data safety, privacy and ethical 

concerns”. 

 

Technology gauges if the corporate has: “Business driven 

IT platform; Agile technology solutions; Flexible, scalable 

and secure infrastructure and platform”. 

  

Project Methodology measures: Project outputs (if there are 

realistic and progressive); Project Committee with IT and 

Business users; Development approach (Iterative/ Linear) 

and clear deliverables of each iteration; Project risk (if it is 

identified and communicated/ not identified). 

 

B. Global Big Data Maturity Model Levels 

As mentioned in 2.2, Global Maturity Model's domains 

are temporal and evolve through time. This evolution 

represents the growth of the company through maturity 

levels. For our Global Maturity, we propose five stages 

shown in figure 4. These maturity levels are: 

 

Ad hoc level: Company is doing only some statistic reports 

with spreadsheets. The company ignores Big Data 

capabilities. 

 

Explore level: The company is learning about analytics and 

discovering Tools. Business people acknowledge analytics' 

value in decision-making. At this level, the IT team is 

initiating data integration and data consolidation to have 

consistent reports. 

 

Transformation level: Data management and traditional 

dashboards are there. The company is extracting meaningful 

insights from data to facilitate the decision-making process. 

The company is also initiating Big Data use cases. 

 

Adoption level: Analytics is essential for running the 

company’s business. To have more insights, IT is using all 

data sources they have internally and externally. 

 

Maturity level: An agile self-service analytics and consistent 

data are available to everyone. The Big Data platform is 

generating revenue and profits for the company. 

 

Our Global Maturity domains evolve, as mentioned 

before, through those levels. 

 

1) Ad hoc level 

 

Strategy Alignment 

The company ignores Big Data primacy to drive the 

business; there is no process at the company's level to 

incorporate data in decision-making; Business and IT 

analytics initiatives are not aligned with data strategy. 

 

Data 

The company uses only operational Data to create reports; 

IT team creates reports to monitor the business and assess 

activity performance; IT team provides Ad hoc analysis only 

when required by the business; there are Silos of Analytics 

across the company with inconsistent KPIs. 

 

People 

Few people in the company know analytics. At this stage, 

there is no collaboration. 

 

Governance 

  No governance at this level 

 

Technology 

  Company uses databases in silos (each department uses its 

data); the company has a fragmented infrastructure; the 

Current Platform cannot handle data growth. 

 

Methodology  

There is no methodology defined at this level; IT and the 

business do not work together to define use cases; Business 

people have no access to data without IT control. 

 

2) Explore level 

 

Strategy Alignment 

The management is spreading the analytics culture in the 

company. The company is mindful of Big Data benefits and 

potential risks. Management considers a corporate-level 

process to implement Big Data and seek skills improvement. 

Data 

 
Fig. 3.  : Global Maturity Model domains and subdomains 

  

 
  

Fig. 4.  Global Maturity Model levels 
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IT team aims to integrate and combine data sources to 

have consistent dashboards; the company is analyzing data 

quality issues and Business people get interested on 

visualization tools. 

 

People 

IT teams are initiated to Big Data concepts and best 

practices; at cultural level, management is introducing the 

concept of Big Data to the organization.  

 

Governance 

The company launches a discussion about data privacy 

and security. 

 

Technology 

 Use integration solution to consolidate internal data 

sources and design data marts / data warehouse.  The 

company use data visualization tools at the department level.  

 

Methodology: 

 Company starts considering Big Data's use cases but no 

Project process is defined yet. 

 

3) Transformation level 

 

Strategy Alignment  

Management prepares the ground to adopt Big Data. 

There is a financial commitment from the management; it is 

the start of Big Data processes' implementation at a 

corporate level; IT and the business are collaborating to 

solve some business issues and planning to cover larger 

scope. However, the company is not analytics-driven yet. 

 

Data 

DataMart is already in place; users have access to relevant 

and appropriate data for their analysis; company use 

advanced analytics, such as predictive modeling and does 

some data discovery using unstructured data. 

 

People  

The IT team is up skilled in Big Data technologies and 

best practices; the team also explores some business use 

cases. In the culture part, the company introduces the 

importance of knowledge sharing and collaboration. 

 

Governance:  

The company establishes departmental compliance 

policies and sensitive data is protected. 

 

Technology  

Analysts use data mining tools to create reports and 

insight with advanced analytics using ML algorithms. The 

company is preparing the ground for implementing a Big 

Data platform where all data types can coexist on the same 

platform (Data Lake); IT teams are studying Big Data 

architecture and design; the company may consider cloud 

services to implement the first proof of concept. The 

company widely uses data discovery self-service tools at this 

stage. 

Methodology 

IT and Business are collaborating to define clear objectives 

of the first POCs; the team sets Realistic goals for those 

Pilots and anticipates potential risk. 

 

4) Adoption level 

 

Strategy Alignment  

At this level, Big Data is considered a competitive tool for 

the company. The management has fully defined processes 

to drive Big Data projects; IT successfully implemented 

Prototypes; Business and IT are working on new workloads.  

 

Data 

The company uses all external data types (partners' data, 

social media, and sensors); the company has Defined data 

life cycle management with a data lake and data warehouse. 

From an analytics perspective, we have a single truthful 

version of KPI across all the company 

 

People  

Dedicated team is certified in chosen Big Data 

Technologies to implement projects; the company is being 

more data-driven. 

 

Governance 

The company has implemented data governance policies; 

that guarantee data privacy while providing the users all the 

data they need for their analytics. 

 

Technology 

The company has a Big Data ecosystem fully 

implemented; backup and recovery procedures are in place; 

the choice may be a Big Data Appliance versus DIY Cluster 

or on premise versus cloud; analytics tools are generalized 

across the company. 

 

Methodology 

The company is mature enough to choose Big Data 

methodologies or Combine more than one methodology to 

drive Big Data project (CRISP-DM [33], IBM-Stampede 

[31], Architecture-centric Agile Big Data Analytics 

(AABA)[3], KDDS [34] or Process Guidance by C.Ponsard 

[36]). 

 

5) Maturity level 

 

Strategy Alignment  

Big Data is fundamental for the company. It is a valuable 

asset not only to drive decisions; but also to create new 

opportunities and generate revenue; the company establishes 

best practices and Big Data processes at the corporate level; 

the company successfully implemented Big Data projects. 

Everyone in the company uses Big Data insights. 

 

Data 

Company at this level can integrate any new data sources 

(unstructured, real-time data, Geo-special...) and get insight 

on the spot; data and insight are accessible from any device, 

any time for everyone in the company. 

People 
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At this level, the company has a multi-disciplinary 

collaborative team to run Big Data projects; Business people 

are proactive and work actively with data analytics on a 

daily basis. 

 

Governance 

At this stage, well defined Governance policies and 

committees are in place. 

 

Technology 

The company has an agile infrastructure adapted to any 

new workload; or any new business use case; the new 

infrastructure is scalable and can handle any amount of data; 

hybrid architecture is often used (Cloud and on premise Big 

Data solutions) in this kind of solution; containers and 

Kubernetes can be good options for an agile scalable and 

automated ecosystem. 

 

Methodology 

Well-defined Project methodology is in place. The 

company has already tested this methodology in previous 

pilots.  

 

C. Global Big Data Maturity Model Design 

Figure 5 shows the GBDMM conception. We converted 

this model to an assessment tool. At the end of the 

assessment, the company has a score that determines 

whether they are able to start their Big Data project or they 

should address the shortcomings listed by the Tool before 

retaking the assessment a second time. We will talk more in 

detail about the assessment framework in the next section. 

 

IV. GLOBAL BIG DATA MATURITY ASSESSMENT 

FRAMEWORK 

A. Global Big Data Maturity Model Tool 

The first goal of our Global Maturity Model is to provide 

companies with a snapshot of their current state and list all 

the gaps to address.  

We created an assessment framework that follows the 

same categories as the Global Maturity Model (Strategy, 

Data, People, Governance, Technology and Methodology).  

For each domain, we have a list of questions shown in 

Figure 6. 

 

Each company can answer this questionnaire with the 

following choices (Disagree, Somewhat disagree, Neutral, 

Agree, and fully agree).  

The application will return a score from 1 to 5 for each 

answer, then sum up the answers' scores to provide the 

domains' scores and final result. 

We added recommendations for assessment questionnaire 

to give the companies an idea about the best practices for 

each domain, and to help them assign the correct rating in 

the assessment. 

 Companies take the assessment by responding to all the 

questions and then submitting the poll. If the submission is 

successful, the company can view their responses and the 

results proposed by the framework.   

After finishing the assessment, the framework provides 

three outputs: 

1) Final score, which is the linear sum of maturity domains' 

scores; 

2) Radar chart representing scores by maturity domains. 

3) Areas of improvement for the specific company : 

When the domain's score is low, the tool lists the     

shortcomings of this particular domain. 

When scores are high, the tool lists the company's 

strengths. 

When the global score is low, the company has to 

improve its competencies in all areas of improvement 

and then retake the assessment if needed. Once the 

company is well scored, they can start their 

implementation. 

 

For better score interpretation, we present in Table I the 

maturity level corresponding to each global score and the 

breakdown of scores per dimension.  

We can see that companies can analyze their maturity in 

two ways: globally or per domain. 

 

Per domain:   

If the score is =< 4, the maturity level is Ad-hoc 

If the score is > 4 & =<8, the corresponding domain is at 

explore level, and so on. As explained in “Table I”. 

 

If the company wants to assess its maturity globally, we will 

have: 

The global score is =<24 means that the company is at an 

Ad-Hoc maturity level. 

If the score is > 24 &=<48, the company is at Explore 

level. 

If the score is > 48 &=<72, the company is at 

Transformation level and so on until global score >96, this 

final score is mapped with the most mature level which is 

Maturity level. 

 

 
Fig. 5.  Global Big Data Maturity Model Design[8] proposed by M. 

Soukaina . 

  

TABLE I.  MATURITY LEVELS WITH CORRESPONDING GLOBAL AND 

DOMAIN SCORES 

Maturity Levels Domain’s Score Global Score 

Ad-hoc =<4 =<24 

Explore > 4 &  =<8 >24 & =<48 

Transformation > 8 & =<12 >48  &=<72 

Adoption >12 & =<16 >72  &=<96 

Maturity >16 & =<20 >96 & =<120 
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Fig. 6. Assessment questions by global domain 

 

B.  Global Big Data Maturity Assessment Results 

As explained in the previous section, each company 

responds to 24 questions, submits results, and gets the 

platform outputs. In figure 7, we have X4 Company results. 

As outputs for X4 Company, we have: 

1) 91 as Global Score; 

2) Radar Char illustrating X4 Company scores by Global 

domains with: Data score =12, Governance score =17, 

Methodology score=20, People score = 16, Strategy 

Alignment score = 14 and Technology score is 12;  

3) X4 Company areas of improvement versus areas of 

strengths which are : 

Big Data is aligned with your strategy.  

Top management is sponsoring your project.  

The project budget is allocated. 

You have tools and processes to centralize, clean, and 

protect your data. 

You have a skilled team to handle the project/ 

Readiness to change and to be a data-driven 

organization. 

You are aware of Big Data methodologies. You are 

adopting an agile iterative approach to implement your 

Big Data use cases. 

However, not all data needed for Big Data use cases are 

identified and accessible. 

You still need to implement your Big Data platform and 

integrate it with your existing IT infrastructure. 

For more insights, we created a data visualization report 

for each company. Figure 8 shows company X4 scoring 

results. We have four appealing visuals for the X4 company: 

1) The Global score is the sum of maturity domains' 

scores. 

2) The table displays scores by domains and their 

corresponding maturity level. 

3) The radar chart shows scores by domain  

4) In the Sankey chart, we have domains with their 

corresponding maturity levels.  

X4 company global score is 91. Based on the description 

in table I, this score corresponds to the adoption maturity 

level. When we break it down to maturity levels, X4  

 

 

company has two domains (governance and methodology) at 

the Maturity level, two domains (data and technology) at the 

transformation level and two domains (people and strategy 

alignment) at the Adoption level. 

We showed until now only results for X4 company. We 

have thirteen Big Data experts who provide us with a correct 

assessment of their ongoing projects. The following 

dashboards give us more details about companies' maturity 

levels and scores. Furthermore, it provides a deep analysis of 

domains' maturity levels by industry sectors.  

We will analyze the companies’ maturity levels, 

especially by industry sector, and define which sector has 

mature companies 

In figure 9, we have an analysis of companies’ levels. We 

are analyzing 13 companies: 

1) Bar chart showing companies’ number by industry 

sector. Companies are distributed as follows: seven 

companies in utilities sector, two in technology sector, 

two in financial sector and two others in transportation 

sector 

2) Parallel coordination chart showing companies’ global 

maturity level. X1, X10, X12, X3, X4, X8 and X9 are 

on the Adoption level.  X11 and X6 are on the 

Transformation level. X2, X5 and X7 are on maturity 

level and X13 is on Explore level. 

3) Bar chart showing companies’ number having the 

following global levels: Seven companies are on 

Adoption level. That is more than half of companies’ 

total number. Then we have three companies on the 

Maturity level. Two companies on the Transformation 

level and one company on the Explore level. 

In figure 10, we focus on companies’ maturity by 

industry. The tables shows that for financial services and 

utilities we mostly have a high maturity level; companies are 

either in Adoption or Maturity levels. After comes the 

technology sector with companies on Transformation 

Maturity levels. Then it is the transport sector with 

companies on Explore and Adoption levels. 

In figure 11, we focus this time on companies’ scores and 

create clusters of companies based on their scores. 

1) Parallel coordination chart showing global scores for 13 

companies: X7, X10, X5, X2 have the biggest scores, 
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Fig. 7  Assessment framework outputs for X4 Company 

 

 

with 109.25 on average; X3, X8, X4, X9, X1, X12 are 

the next six in terms of global score, with 88 on 

average; X6 and X11 are the next two, with 69 on 

average. The last one is X13 with a score of 28. 

2) Scatter chart showing companies’ scores clusters. We 

applied the clustering algorithm, and the results were: 

Cluster1: contains only X13 with scores less than 40. 

Cluster2: X1, X3, X4, X6, X8, X9, X11, X12 with 

scores between 60 and 100. 

Cluster 3: X2, X2, X5, X10, X7 with scores higher than 

100. Now we will explore the most mature maturity 

domains among North African companies. 

 

In Dashboard figure 12, we drill down to industry sectors. 

We have sectors where domains are almost equally mature   

and other sectors with significant differences: For instance, 

in the transportation sector, all domains are almost equally 

mature. In the Utilities sector, methodology is the most 

mature domain, followed by Governance, people, strategy 

alignment, and then others. In the financial sector, people 

followed by methodology then data are the most mature 

domains. In Technology sector, people and methodology are 

the most mature domains followed by other maturity 

domains. This shows that from sector to another, companies 

can be mature on specific domains compared to others. 

In this last dashboard figure 13, we have a trellis bar 

chart, we can tell that Governance, Methodology, and 

People are the most mature domains within North African 

companies followed by Data and Strategy Alignment and 

Technology. 

This dashboard confirms the value of the methodology 

domain in Big Data maturity models. As we can see, only 

one company is at the Ad-hoc level in this domain, which 

means that all other companies are already aware of team 

methodologies or already adopting one. This proves that 

methodology is a pillar domain within maturity models. 

C. Technology choice for implementation 

While choosing technologies to implement the Global 

Maturity Assessment, we also considered the requirements 

to implement the final global framework. However, we had 

to make an important choice before listing the platform 

specifications. Which deployment type to choose? These 

three deployment types: 

 

On-premise: 

When the company has its own data center with all servers 

and data stored locally. 

 

A public cloud: 

When the company uses cloud provider services and data 

centers to host its data, applications, or even servers.   

 

 Hybrid cloud: 

This choice is a mix of both on premise and public cloud. 

The company can keep some workloads in-house and host 

others in Cloud Provider data centers. 

For instance, the Hybrid cloud is very suitable for Disaster 

Recovery scenarios where companies can duplicate their 

critical data and applications in cloud storage and failover to 

the cloud in case of a disaster. 

Analytics Domain can also be a great candidate for this 

deployment. A company can maintain its critical data 

sources on-premises (for instance, banking data) and use 

analytics as a service (Paas: Platform as service). 

1) According to Gartner [37], “by 2022, public cloud 

services will be essential for 90% of data and analytics 

innovation”. 

2) The quick provisioning of cloud services makes it very 

easy to begin any development without spending time 

on software installation and configuration, and without 

worrying about the infrastructure behind it. 

3) Agility is yet another advantage. For example, data 

storage in a cloud platform can be increased accordingly 
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with growing data [38]. Memory and CPU metrics also 

can be scaled up or down. 

If we come back to the technical requirements, the target 

solution should provide: 

1) Low code and secure development solution to 

implement the assessment component.  

2) Capabilities to create forms and charts and integrate 

dynamic actions natively. 

3) Flexibility to personalize the look and feel and apply 

themes and templates.  

4) Native integration with a database where companies’ 

inputs are stored. 

5) The database itself should integrate prediction 

algorithms. 

6) The database should also integrate ML notebooks to 

take advantage of ML capabilities. 

To meet all these technical requirements, we choose to 

work with Oracle Apex and Oracle Autonomous Database. 

Oracle Apex is the most popular low-code development 

platform for enterprise applications. It enables developers to 

quickly develop and deploy compelling applications. 

Oracle Autonomous database is a cloud database 

integrated with apex. Users can provision ADW 

(Autonomous Data Warehouse) in minutes. We can focus 

only on the framework development because the entire 

configuration, indexing, patching, and security are there 

automatically.  Moreover, ADW provides machine-learning 

notebooks, which is user interface when data scientist can 

collaborate, create and train ML algorithms. More  

importantly algorithms are executed directly in ADW data. 

V. CONCLUSION AND FUTURE WORK 

The goal of this paper was to put at the disposal of 

companies a Global Maturity Model with a framework to 

track their overall progress toward Big Data.  This global 

maturity model fulfills the gaps discovered in the current 

models by adding the methodology dimension and having 

temporal domains. 

  When it comes to the framework, we insisted that the 

assessment should b. as simple and exhaustive as possible 

and the technology to implement the platform should be 

intuitive and flexible, hence the cloud choice. The cloud 

allow companies move faster with any implementation, be 

more agile, and use the most innovative technologies and 

services.  Finally, we talked briefly about the assessment 

outputs and analysis deeply assessment results. We showed 

some interesting results, for instance, we explored maturity 

by industry; when we discovered that among the companies 

of our study, financial services and utilities have higher 

maturity level; companies are actually either in Adoption or 

in Maturity levels.  In future work, we will provide a special 

focus on the score generated.  We will use Specific formula 

to generate the score, based the on maturity domain’s 

weight. The final score finds its roots in multiple criteria 

decision-making models [39]. We will provide more details 

on this part in future work since it needs a special 

assessment and study of weighting and ranking techniques. 

We will elaborate more about introducing machine learning 

algorithms in the framework. 

 

 
Fig. 8.  Assessment framework outputs for X4 Company 
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Fig. 9. Analysis of companies’ maturity levels 

 

 

 

 
 

Fig .10. Analysis of companies’ maturity by industry 
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Fig.11. Analysis of companies ‘maturity scores  

 

 

 

 
 

Fig.12. Domains maturity by companies’ scores  
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Fig.13. Analysis maturity domains among companies  
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