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ABSTRACT 

Global mortality statistics demonstrate that cancer emerges as a lethal disease which affects 
mortality numbers extensively. The global understanding of this illness remains complicated by 
the multiple forms of cancer together with their variable death rates among different areas. 
Advanced data analytics form the basis of the CancerAtlas initiative as it uses visualization 
techniques to reveal worldwide cancer mortality patterns throughout various regions. The 
CancerAtlas dashboard enables users to perform interactive evaluation and comparison and 
analysis of cancer death rates among sequences of geographic areas and age groups and cancer 
types. The testing phase validates both the dashboard's intuitive interface and the predictive 
system which presents complex data information to multiple user types. The project highlights 
how data visualization methods together with analytics and predictive modeling increase public 
understanding about worldwide cancer pattern development. Future development should 
implement real-time data acquisition to show current visualizations and generate predictions 
that will improve the quality of extracted knowledge.  
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1 INTRODUCTION  

Cancer remains a significant global health issue, with millions of individuals affected by different 

types of cancer each year [1]. According to Bray et al. [2], cancer is among the leading causes of death 

around the world, with around 10 million deaths recorded in 2020 alone. 

The use of Statistical Analysis even has limitations that affect the understanding insights of 

stakeholders especially when it comes to big data. Complex interactions between various variables, 

such as genetic, environmental, and lifestyle factors, which might influence cancer development and 

outcomes, may be difficult for statistical models to represent [3].  

In order to solve these problems, CancerAtlas project elaborates Power BI dashboard which gives the 

user an opportunity to use a map, graphs, and tables for data analysis of global cancer mortalities. 

The specifics of the project’s scope are as follows: Determining the needs and requests of the system 
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regarding data visualization, as well as the design of adequate visualizations and the implementation 

of the CancerAtlas dashboard. This solution will thus seek to improve the comprehension of the data 

to aid in decision making and policies focusing on cancer control. 

Thus, the application of data visualization with the help of tools such as Power BI can help overcome 

challenges and improve the work of many participants involved in the process. Converting the 

collected and entered data into more presentable charts and graphs in the form of dashboards 

enables users to understand what the data is conveying in detail and make intelligent decisions 

concerning cancer control and management.  

 

1.1 Big Data 

Big data is an expanding vast collection of information according to Kumar et al. [4]. Standard data 

management systems fail to handle or process such information because of its large size and complex 

nature. According to Segal [5] big data operates as a system which handles structured along with 

unstructured information. Creating orders from information occurs with structured data which 

companies traditionally kept in databases alongside spreadsheets as numeric values. Social media-

derived data fits under the unstructured category because it lacks defined organizational standards 

yet provides organizations insight into customer behavior.  

Researcher Favaretto [6] describes how scholars actively use vast datasets because of their ability to 

detect collective behavioral patterns together with promising data analytic potentials. Cancer caused 

10 million worldwide deaths during 2020, and analysts expect this number to reach 13 million by 

2030. Research with big data has shown that it has potential to decrease cancer fatality rates by 

enabling scientists to find novel cancer patterns which generate better disease treatments. These 

technological advancements have the potential to conserve numerous millions of human lives today. 

Using big data creates multiple substantial ethical challenges to be addressed.  

The authors Vayena and Blasimme [7] highlight privacy breaches coupled with informed consent 

requirements along with data security challenges as core ethical matters affecting big data 

operations. The protection of patient privacy and General Data Protection Regulation (GDPR) 

compliance demands sensitive health information like cancer mortality rates to be properly 

anonymized before being processed. Protected data requires additional consent from participants 

whose information gets used while security frameworks need to establish strong protocols to block 

unauthorized data access. 

1.1.1 Data Visualization 

Visual big data analytics consists of transforming large data sets into graphical presentations that 

help improve understanding. Experts who specialize in SQL queries actually choose visual 

presentations over traditional tabular displays according to research [8]. The process of 

transforming intricate data through visualization methods enables users to interpret complex 

information effectively. The methods establish visual experiences that are both interactive and 

engaged for users.  
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The article by Rhee et al. [9] presents advanced visualization methods across different fields and Few 

[10] explains how data visualization delivers efficient information presentation combined with 

pattern detection capabilities. Interactive dashboards together with heatmaps and dynamic filtering 

form part of advanced techniques deployed by the CancerAtlas project to display worldwide cancer 

mortality rates. Users can gain deeper insights into data through these innovations because they 

detect hidden patterns that static charts normally miss.  

Comparison with other available tools found in references [11] and [12] serves to demonstrate the 

project's accuracy for generating insights. The process of data visualization demands a high level of 

ethical awareness because health-related information requires special protection.  

Kitchin [13] emphasizes ethical visualization relies on maintaining accurate data representations 

together with protection of privacy while preventing misleading results. The visual representations 

must maintain transparency along with inclusion values that protect stakeholders from bias and 

allow all users access to the data. The CancerAtlas project achieves better data understanding 

alongside improved decision-support abilities along with enhanced cancer research by including 

state-of-the-art approaches and ethical concerns. 

2 MATERIAL AND METHODS 

Both Agile Software Development and OSEMN framework share fundamental concepts which help in 
the design and assessment of data visualization systems. Agile defines working software while 
promoting developer-customers' communication until products achieve working status through a 
progression of 'sprints' or 'iterations' [14]. Based on Figure 1, use of OSEMN framework guides data 
science work by providing steps for Obtain, Scrub, Explore, Model and iNterpret which correspond 
with data acquisition and data cleaning and data analysis and data modeling and data interpretation 
processes. The combination of Agile and OSEMN methodologies makes development processes 
adaptable while producing numerous data refinement and analysis cycles. The method provides 
precise information which meets time requirements thus enhancing the total information quality. 
Data acquisition paired with preprocessing (Obtain and Scrub) happens first followed by assessment 
(Explore) to obtain insights before the data is used to build and validate models (Model) and ends 
with visual interpretation (Interpret). The fusion of OSEMN structured decision-making process with 
Agile's adaptive methodology enables the development of dependable user-centered data 
visualization solutions. The interrelation briefly states based on Table 1.  
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Figure 1: Shows the Agile combined with OSEMN Model Methodology. 

 

Table 1: Methodology Phases 

Agile OSEMN Description 
Plan Obtain Data (Identification 

of data requirement) 
Collecting global cancer-related datasets from sources 
like WHO and IARC and identifying data requirements. 

Scrub Data (Data Cleaning) Clean raw data by modifying and deleting data that is 
inaccurate, duplicated, or incomplete within the dataset. 

Design Explore (Storyboard 
Design) 

To better comprehend the data and its story, explore the 
dataset using various techniques such as examining 
initial rows and identifying similar columns. Build a 

storyboard to show the usage of the CancerAtlas system. 
Build Model (Prototype of Data 

Visualization) 
Use the cleaned dataset as model data to develop the 

CancerAtlas dashboard using Power BI. 
Test Interpret Test the CancerAtlas dashboard system using feedback 

collected through surveys or user testing session and 
calculated via SUS score 

Review  Review CancerAtlas based on user testing and feedback 
for further improvements. 

 

 

2.1 Identification of data requirement 

The 5V concepts (volume, velocity, veracity, variety, value) are closely related to big data discussions. 

This project deals with large amounts of data, especially related to cancer deaths cases. 

 

This extensive dataset is provided by Belayet HossainDS through Kaggle Open-Source dataset 

platform, an initiative towards open data access through free online data sharing.  For the purposes of 

this project, we used data collected from 1990-2019[15]. Data is provided in shapefile format in 

Comma-separated values (CSV). This dataset is comprehensive data of total number of cancer deaths 

by variety of type and age rates for every country around the world collected by World Health 

Organization (WHO) [16]. The range of data was collected from 1990 until 2019.  
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This first dataset is “Total Cancer Deaths by Type” that incorporates country, year, cancer type, and 

total deaths. It can be inferred that this dataset is a time-series type, with data collected in every from 

1990-2019 despite the Year format is a character attribute. Besides, the total deaths value is 

cumulative, and it requires data cleaning and to find the actual deaths for every country. Similarly, the 

second dataset is “Cancer Deaths Rates by Age Category” that incorporates country, year, age category 

and deaths rates. To fulfill 5Vs (velocity, variety, value, and veracity), data cleaning needs to be 

implemented to make this data more understanding. 

 

Volume, the first of the 5 Vs, signifies the amount of data to be used in this project. As described, the 

dataset was collected and posted to the Kaggle open-source dataset. The term 'velocity' refers to the 

speed at which the data has been collected every year by every country in the world and has 198 630 

rows of data. This data is expected to continually grow and fluctuate yearly based on the cancer deaths 

cases that happen every year for each country. 

 

'Variety' denotes whether the data is structured or unstructured. In this case, the dataset collected is 

structured in Excel format. Consequently, it needs to be converted to a CSV file to make it more 

readable. 'Value' is the third 'V', indicating how valuable the data can be to society and stakeholders. 

Apart from gain highest case death in every country, this data even is usable for trend insights and 

forecast value for research and knowledge for society. 

 

'Veracity' pertains to the validity of the data source, ensuring the quality and credibility of the collected 

data. Given that data can be found from various sources, there's a chance that data collected from 

unknown sources may lack quality and accuracy. For this project, it is confirmed that the dataset comes 

from a credible platform. 
 

Finally, 'variety' refers to the nature of the dataset, whether it's structured, semi-structured, or 

unstructured. From this project's dataset, it's determined that the dataset is structured, containing 

data collected in date format and total deaths to number. 

 

 

2.2 Data Cleaning & Complexity Developing Cancer Atlas (Phyton, Power Query & DAX) 

The initial step in the data cleaning process is executing the load operation. As indicated in the above 

figures, the 'read_excel' function is applied to the 2 datasets files to import the data from the local 

system. An alternative function, 'read_csv', can also be used for this purpose. Once the data is imported, 

the 'print' function generates an output presenting the first five rows, the last five rows, the total row 

count, and the total column count of the data. 
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Figure 2: Load Dataset-Total Cancer Deaths by Type 

 

 

 
 

Figure 3: Load Dataset-Total Cancer Deaths by Type 

   

The detection process should follow with null value replacement during this step. Finding null values 

in the data relies on the 'isnull()' function while the 'sum()' function determines the number of rows 

containing null data. değerli missing codes from regions and countries are identified then substituted 

by the 'fillna' function utilizing ISO country codes. Verification occurs for the substituted values. The 

vital step enhances dataset precision and avoids biases through proper handling of incomplete 

information. Figure 4,65,6 and 7 explain briefly the method of processing. 
 

 
Figure 4: Sum of Null Values 
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    Figure 5: Trace Null Values Column 

 

 

 
Figure 6: Replace Null Values 

 

 
Figure 7: Check The Replace Value 

 

     

Next, as the third step, we modify the names of the cancer type column to simpler and more 

appropriate terms, facilitating easier plotting during visualization on the dashboard. The same 

approach is applied to the age categories.  
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Figure 8: Rename Column 

 

 

To consolidate all the cancer types from the first dataset into one column, we apply the 'unpivot 

column' technique in Power BI's Power Query. The 'unpivot' function essentially converts multiple 

columns into rows, yielding a more streamlined and succinct view of the data. The same approach is 

used for the age category data in the second dataset. The 'unpivot column' operation can be performed 

by selecting one or multiple columns that don't need to be unpivoted, then choosing the 'unpivot other 

columns' option in the transform tab. 
 

 

Before: 

 

                    
 

                         Figure 9: The Data Structure Before the Unpivot Process 
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  Process: 

 

                       
 

                   Figure 10: Shows the Process to Unpivot Column 

 

 

  After: 

 

                    
                   Figure 11: Table Structures After the Unpivot Process 

 

 

   

Given that the raw dataset only provides cumulative total deaths for each category year by year, a 

measure is created in Power BI using DAX (Data Analysis Expressions) query to compute the actual 

total deaths for each type of cancer. Based on Figure 12 and 13, a measure in DAX is a formula that is 

created specifically for data analysis and is used in the Values area of a PivotTable or PivotChart for 

aggregated calculations. Consequently, this allows for the analysis and visualization of differing 

patterns and trends. As a result of this process, an additional column named "Actual Deaths" is 

introduced.  
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             Figure 12: Formula of Data Value In “Actual Deaths” Column 

 

 

 

                
Figure 13: New Column (Actual Deaths) Added to The Database 

 

                                 Output: 

 

                      
     Figure 14: Line Graph of World Total Cancer Deaths by Years (1990-2019) 
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           Figure 15: Line Graph of World Total Cancer Actual Deaths by Years (1990-2019) 

 

The outputs in Figures 14 and 15 reveal unique patterns. Figure 14 shows a consistent annual 

increase in cumulative deaths, while Figure 15 displays an erratic pattern with fluctuating increases 

and decreases in actual deaths. This allows users to gain more extensive information about total 

cancer deaths by type. 

 

Based on Figure 16 and 17, considering that the 'Year' column in the raw data is in numerical format, 

it is converted to a date format to enhance dashboard visualization. This is achieved using DAX in 

Power BI, with the addition of a new column representing years in date format. 

 
 

 

         
Figure 16: DAX Formula to Add a New Column That Represents the Year Column. 
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Figure 17: New Column “Year Date” That Represents Year In Date Format- 2001 (yyyy) 

3 RESULTS AND DISCUSSION 

The development of CancerAtlas serves as a vital to display worldwide cancer mortality data which 

helps fulfill project requirements. This project requires equal importance from its front-end together 

with its back-end components. A detailed analysis of the CancerAtlas will be provided regarding its 

frontend and backend systems that handle worldwide cancer fatality assessments. 

The Overview Dashboard displays worldwide cancer fatality patterns through cancer type rankings 

together with worldwide cancer death counts and Malaysia's five most common cancer types. Users 

can perform cancer case and mortality analysis through the Explore Dashboard by choosing 

particular country selections along with preferred years and cancer types. The Death Rates 

Dashboard showcases mortality patterns across exclusive age groups which reveals both cancer-

related death numbers and nations that experience maximum occurrences. The Summary Page 

includes essential statistical information about the chosen cancer such that users can easily 

understand critical characteristics along with trends. 
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Figure 18: Overview for CancerAtlas  

 

The principal view of the CancerAtlas Dashboard System appears in the following image (Figure 18). 

This system allows users to examine and compare cancer mortality statistics throughout the world 

and within Malaysia regarding death rate totals and yearly growth. Users can access broad cancer 

mortality information on worldwide death statistics which includes both global and national 

rankings of the deadliest countries. Furthermore, it presents elaborate case statistics about cancer 

occurrences alongside detailed life expectancy indicators and age-specific cancer mortality rates. 
 

                       
 

              Figure 19: Explore for CancerAtlas  
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Based on Figure 19, the CancerAtlas Dashboard enables users to create statistic reports from chosen 

countries through this page. Hence the map reveals the chosen area selection while death data shows 

cancer-type-specific actual fatalities based upon current filters. Total actual cancer deaths by type 

are projected to enlarge through the next five years according to the displayed line chart. The right 

section of the interface presents four cards which display both the total number and average and 

highest and lowest recorded cancer death counts for the selected country. 
 

         
 

             Figure 20: Death Rates for CancerAtlas  

 

 

In the case represented in Figure 20, The displayed data includes cancer death rate information just 

like the earlier page showed data about predicted total death rates during the following five years. 

Through its breakdown the dashboard displays age-specific death rates each day. Viewers can find 

the total and average cancer death rates alongside minimum and maximum values in the cards on 

the right section. 

4 CONCLUSION 

A project named "CancerAtlas: The Data Visualization on Worldwide Cancer Death Cases Analysis" 

emerged to solve issues related to analyzing international cancer mortality patterns. Sophisticated 

data visualization methods enabled the project to organize A complex health dataset which contained 

global cancer mortality rates. Cancer mortality data showed substantial complexity while several 

nations lacked complete cancer risk factor data along with difficulties in data understanding among 

different stakeholders. The project established a dynamic processing system to handle substantial 

data quantity while boosting user interaction for more advanced analysis. The system adopted this 

method TO make information available for people from different backgrounds. Analysis of system 

needs related to global cancer death visualization resulted in the development of purposeful visual 

representations. Unified in CancerAtlas users receive comprehensive knowledge about global cancer 
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death statistics across different types during the 1990-2019 period through validated Kaggle data. 

Various components within the dashboard display data through a combination of graphs charts and 

maps that help make the information more appealing and engaging to viewers. The method proved 

successful for identifying trends along with patterns in worldwide cancer fatalities 
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