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Abstract  

This study delves into the evaluation of daily profits within the network of Sephora 

cosmetics branches, employing distributed systems, the K-means algorithm, and 

WEKA visualization techniques. The objective is to analyze the profitability patterns 

across Sephora branches and uncover underlying clusters to optimize strategic decision-

making. The research methods encompassed the utilization of distributed systems to 

collect and integrate daily profit data from multiple Sephora branches. The K-means 

clustering algorithm was applied to segment the dataset, discerning distinct clusters 

based on profit margins and performance metrics. The WEKA visualization tool was 

instrumental in depicting these clusters in a comprehensive and interpretable manner, 

offering insights into profit distributions and potential areas for enhancement. This 

research revealed intricate profitability structures within the Sephora branch network. 

The application of the K-means algorithm, distinct clusters of branches with varying 
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profitability profiles were identified. WEKA visualization facilitated the graphical 

representation of these clusters, elucidating the relationships between different 

branches based on daily profits. Such insights can aid decision-makers in strategizing 

resource allocation, marketing initiatives, and operational improvements tailored to 

each cluster's profitability dynamics. The amalgamation of distributed systems, K-

means algorithm, and WEKA visualization offered a robust framework for assessing 

and optimizing the financial performance of  Sephora branches. This research 

contributes valuable insights into the evaluation of daily profits across  Sephora 

cosmetics branches, showcasing the potential of distributed systems and advanced 

analytical tools in understanding profitability patterns. The findings provide a 

foundation for strategic interventions aimed at enhancing profitability and operational 

efficiencies within the Sephora branch network. 

Keywords: the daily profits, cosmetics Sephora branches, distributed systems,  K-

means algorithm,  
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Introduction  

Sephora is a French multinational chain of personal care and beauty stores [1]. 

Featuring nearly 3,000 brands, along with its own brand, Sephora offers beauty 

products including cosmetics, skincare, body care, fragrances, nail polish colors, beauty 

tools, and hair care [2]. In this project, a practical application to collect sales and service 

revenues from several branches of the Sephora company, a number (4) branches were 

selected, using the distributed systems method, using the RAY framework. The 

evaluation process involves several steps [3]. First, the daily profit data is collected 

from each Sephora branch and prepared for analysis. Next, the distributed system 

architecture is implemented, enabling efficient data processing across multiple nodes. 

The K-means algorithm is then applied to the preprocessed data to create clusters based 

on profit patterns. Finally, the results are visualized and interpreted to gain actionable 

insights [4] . The cosmetics industry stands at the intersection of innovation, consumer 

trends, and evolving market dynamics, requiring a nuanced understanding of 

profitability to thrive in a competitive landscap [5] . The evaluation of daily profits 

within a conglomerate of Sephora cosmetics branches presents a critical avenue for 

strategic analysis and optimization [6]. This study sets out on an exhaustive 

investigation of day to day benefit elements across different Sephora branches, utilizing 

state of the art procedures like disseminated frameworks, the K-implies calculation, and 

WEKA perception methods [7] . A major player in the cosmetics retail industry, 

Sephora's extensive global branch network contributes to its overall financial 

performance. In order to reveal underlying trends, identify outliers, and tailor targeted 

strategies to enhance overall profitability, it is essential to evaluate the daily profits 

within this diverse network [8, 17]. The use of distributed systems as a solid framework 

for integrating and harmonizing daily profit data from various Sephora locations is at 

the heart of this study. By combining a variety of datasets and overcoming geographical 

barriers, this strategy makes it possible to gain a unified and comprehensive perspective 

on financial performance [17]. The study clusters Sephora branches based on daily 

profit metrics using the K-means algorithm, an unsupervised learning method. It is 

possible to get a more in-depth understanding of distinct profit segments within the 

network by grouping together branches with similar profitability characteristics using 
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this clustering mechanism [17]. These bunches act as a crucial device for recognizing 

designs, portraying high-performing branches, and explaining regions requiring key 

intercessions. The integration of WEKA visualization provides a graphical 

representation of the clustered Sephora branches, enhancing the analytical capabilities 

of the K-means algorithm [17].  This representation outfits a visual story, uncovering 

complex connections, patterns, and likely relationships among branches' day to day 

benefit exhibitions. Such visual experiences engage partners with significant insight, 

empowering information driven choices and informed methodologies to improve 

productivity [17]. The significance of this study lies in its potential to provide Sephora's 

branch-level profitability strategies with practical insights [17]. By bridling the 

capacities of dispersed frameworks, high level grouping calculations, and perception 

instruments, this examination tries to give a vigorous system to assessing day to day 

benefits across Sephora branches. In the end, it wants to provide insights that can be 

used to improve Sephora's competitiveness and financial success in the constantly 

changing cosmetics market [1, 17]. The assessment of day to day benefits utilizing 

circulated frameworks and the K-implies calculation gives Sephora significant 

experiences into branch execution, territorial patterns, and client inclinations. Strategic 

decisions like resource allocation, inventory management, and marketing campaigns 

can be aided by these insights. In addition, this study demonstrates that the K-means 

algorithm is useful for locating patterns and trends within the data and that distributed 

systems are capable of handling large-scale data analysis tasks Sephora branch network. 

 

The research problem statement  

The cosmetics industry, epitomized by Sephora's multifaceted network of branches, 

grapples with the complex challenge of optimizing daily profits amidst diverse market 

dynamics. Traditional methods of evaluating profitability often fall short in capturing 

the nuanced interplay between variables such as consumer behavior, product 

preferences, and regional influences across multiple branches. In light of these 

complexities, this research seeks to address the inadequacies of conventional profit 

assessment by leveraging advanced techies. Specifically, employing distributed 

systems alongside the K-means algorithm and WEKA visualization tools presents an 

opportunity to comprehensively analyze and map the daily profits across Sephora 
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branches. However, despite the promise of these methodologies, their application 

within the context of cosmetics retail, especially at scale, remains relatively unexplored. 

This study aims to fill this gap by investigating the efficacy and scalability of employing 

distributed systems in conjunction with the K-means algorithm and WEKA 

visualization to evaluate the daily profits of Sephora branches. By harnessing the power 

of distributed computing and sophisticated data analysis techniques, the research 

endeavors to offer a robust and granular understanding of profitability patterns, thus 

empowering Sephora and the broader cosmetics industry with actionable insights for 

strategic decision-making. 

The research importance  

Understanding the daily profit dynamics within Sephora branches is crucial for devising 

and refining strategic business plans. This evaluation aids in identifying high-

performing branches, recognizing trends, and formulating targeted strategies to 

optimize profitability, ultimately enhancing the company's bottom line.  By employing 

advanced methodologies like distributed systems, this research streamlines data 

collection and integration across branches. This enhances operational efficiency, 

allowing for a comprehensive assessment of daily profits without geographical 

limitations, fostering better-informed decision-making at both local and corporate 

levels.  Leveraging the K-means algorithm enables the segmentation of branches based 

on daily profit metrics. This facilitates data-driven decision-making, as it uncovers 

distinct profit segments, allowing for tailored strategies to address specific branch 

needs, maximizing revenue generation potential. The evaluation of daily profits 

utilizing WEKA visualization provides an in-depth graphical representation of branch 

clusters. This visual insight is instrumental in identifying growth opportunities, market 

trends, and potential correlations among branches, aiding in strategic expansion and 

resource allocation. Improved profitability strategies based on daily profit evaluations 

allow for better customer-centric approaches. Understanding profitability across 

branches aids in tailoring products, services, and marketing strategies to meet specific 

customer demands, thereby enhancing customer satisfaction and loyalty. 

1. SYSTEM ARCHITECTURE 
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First of all, you should get acquainted with the RAY framework, RAY is an 

open-source project of a language - Python - for parallel programming and distributed 

systems [3]. It is one of the modern systems and frameworks that helps to prepare 

software based on the logic of working parallelism and distributed systems, for which 

parallel and distributed processing is an integral part of modern applications. We need 

to use multiple cores or multiple machines to accelerate applications or run them at 

scale [4]. The software and network application infrastructure and query and query-

response systems are not single-threaded programs running on someone's laptop, but 

rather a set of services that communicate and interact with one another. distributed and 

running in parallel. Shown in figure(1) 

 

Figure (1) RAY framework  Architecture [5, 11, 17]. 

In this project, the RAY framework will be used, defined (locally within the 

computer), because the RAY framework is a virtual environment containing 4 cores, 

each core representing a remote computer. 

2. ALGORITHMS AND DATA STRUCTURES 

In this project, the principle of (tasks) was used, within the framework of RAY, 

as each branch of the Sephora company was represented by a function. This function 

returns the peak return, after the call. In addition, a function was used to calculate the 

total return [4]. For a number of branches, operating using the distributed system, 
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(calling a function running on a remote computer system), depending on the virtual 

machine of the RAY framework, a simulation of distributed systems was carried out, 

using the Python programming language [5], [6], [7], [8], [9], [10], [11]. 

Project tools:  

- Computer with good specifications. RAM 4 GB, by using  

Windows 11 operating system x64. 

- Python programming language  3.10.5  

- Anaconda platform with Python  

-RAY framework for distributed system environment with  

          Python programming language 

The idea of the project is mainly to use the distributed systems to calculate the 

profits from the various branches of the Sephora company, according to Figure (2): 

 

Figure (2):  The method of computation in sequential and parallel in distributed 

systems [6]. 

From Figure (2), the importance of parallel calculation (operations performed 

at the same time) appears, compared to successive operations, and it should be noted 

that working in parallel provides less and faster execution time, compared to sequential 

operations. 
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GUI implements the project in Python language:  

By using Python programming language, a project of accounts for the branches 

of the Sephora company was implemented, for 4 branches, using the RAY  framework. 

Below is the interface of the project implementation, noting that the implementation 

processes in the background [7], where the implementation will be displayed in the 

kernel of the Python programming language. Figure (3) 

 

Figure (3) a screenshot of the implementation interface of the distributed accounts 

project for Sephora branches using  Python language. 

The interface contains 2 buttons, the first for accounts in sequential, and the 

secondary for distributed accounts. When pressing the Execute Sequential Calculations 

button, execution processes appear in the background Figure (4) 
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Figure (4) a screenshot of the sequential processes in the background 

         By executing in the background, it appears at the end of the execution of 

operations, respectively, the execution time, after applying the successive method, in 

the calculations, On the other hand, when you press the Distributed Accounts button, 

the result appears for execution, in the background, as Figure (5). 
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Figure (4) a screenshot of the distributed processes in the background 

           After execution on the distributed system of accounts, execution in the 

background, the execution time appears, and it is noted here that the execution time, 

with distributed accounts, is less than execution on sequential. 

Appearance of the final result after implementation  Figure (6). 

 

Figure (6) final result after implementation 
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3. EVALUATION 

After applying two methods, to work on the accounts of the Sephora company branches, 

working in succession, and working on the distributed system of accounts, and by 

following up the implementation time, for more than one application process for the 

project, the researcher noticed the methodology of parallelism in work (distributed 

system) [11], [12], [13],[14], [15] , and working on several Independent kernels, with 

RAY framework. Where the researcher noticed : 

A- The speed of working on parallel cores compared to working on the Sequential 

method.  

B- B- Independence in work, as each core reserves for itself special resources that 

work only at the time of execution.  

C-  By using the Task structure, the amount of resources used for each core has 

been reduced, because each core is running only at execution time. 

         After running the system more than once, and by taking the accounts, between the 

two methods, consecutive and distributed, a set of results appeared, shown in Table 1 

shows the execution time in the consecutive method and the distributed method for the 

Sephora branch accounts system. 

Table (1) shows the execution time by the sequential method and the distribution 

method of Sephora's branch account system 

  Sequential   Distributed  difference 

Execution Time 1 4.13883996 2.089119673 2.049720287 

Execution Time 2 4.156365395 2.110023499 2.046341896 

Execution Time 3 4.125443459 2.209576368 1.91586709 

Execution Time 4 4.137650013 2.082966566 2.054683447 

Execution Time 5 4.139637947 2.087437153 2.052200794 

 

The following figure appears the execution time in the cascade and distributed method 

of Sephora's branch account system, shown in Figure (6) : 
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Figure (6)  shows the execution time by the sequential method and the distributed 

method of Sephora's branch account system 

4. SCALABILITY AND RELIABILITY  

After applying the system of collecting accounts, for Sephora branches, and evaluating 

the results, it turned out that this research means the advantages of working on parallel 

(distributed) systems using the Ray framework, [8] It has been shown through practical 

experience that multi-core systems make optimal use of computer resources. The most 

important of these sources, the main memory, parallelism gives the advantage of speed 

in completing the work, and this appeared clearly in the results of the calculations of 

the distributed system, compared to the sequential system. This gives better scalability 

than traditional CPU systems [9], [10],[16], [17], [18], [19] It should be noted here, the 

use of the Web to exploit other materials, such as remote computers and cloud 

computing, to accomplish various tasks. The other advantage is reliability, since in a 

distributed system, the more resources are available, the faster the work will be, and the 

system is not affected by the downtime of one of the remote machines, because parallel 

resources cover you from imbalance, unlike traditional CPU systems, in case one fails 

computer resources, the rest is affected by the processes and may stop working 

completely in the system. In addition, cloud computing can be used for this purpose, 
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and this depends on the cost of the project, and the budget allocated for the expansion 

of the system. 

5. TRADE-OFF AND LIMITATIONS 

          In this project, the implementation of project calculations based on the distributed 

systems, between the branches of the Sephora company, and given the use of a local 

copy, of the RAE framework, where the RAE framework provides a maximum of 4 

cores to work on personal computers. Therefore, work was not done on more than 4 

centers to implement the system, and the execution time calculations showed that the 

advantage in use is the method of distributed calculations compared to calculations, 

respectively. Work on the principle of parallelism and calculations in distributed 

systems remains one of the goals that have been achieved in this project. 

Table.2. Missing values globally replaced with mean/mode as well as final cluster 

centroids 

                  Full Data Cluster 0 Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Attribute (52.0)      (11.0)      (11.0)      (14.0)       (5.0)      (11.0) 

Id                    26.5     26.8182     26.8182     14.1429        27.6     41.0909 

Sequential          4.152      4.1298      4.1235      4.1473       4.282      4.1496 

Distributed        2.1236      2.1117      2.2154      2.0961      2.0796      2.0987 

Difference         2.0284      2.0181      1.9081      2.0512      2.2024      2.0509 

Class             0.5769           0 0 1 1 1 
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Figure. (7) KMeans algorithm results 

Table . (3). KMeans algorithm results and Clustering model (full training set); Number 

of iterations: 4; within-cluster sum of squared errors: 10.272668315944397; initial 

starting points (random). 

                  Full Data Cluster 0 Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Attribute (15.0)             (4.0)                  (2.0)                  (5.0)                   (2.0)                  (2.0) 

Execution Time                          Execution Time 1     Execution 

Time 4     

Execution 

Time 9    

Execution 

Time 1         

Execution 

Time 7     

Execution Time 3 

Sequential                               4.1398               4.139                   4.1377                4.1529                  4.1255                 4.125 

Distributed                           2.1257                 2.0867                  2.083                 2.1069                 2.2096                2.2096 

The difference                              2.0141                 2.0522                 2.0547                  2.046                1.9159                  1.9159 

Time taken to build model (full training data) : 0.01 seconds 

Table. . (4).KMeans algorithm and model and evaluation on training set  
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Table.4. Model and evaluation on training set within a Clustered Instances and K-

Means algorithm based on five clusters  

The cluster  Instances Weight 

0        4  ( 27%) 

1        2 ( 13%) 

     2                     5 (33%) 

3              2 ( 13%) 

4           2 ( 14%) 

Total          100% 

 

 

Figure. (8). The plot matrix of Canoby algorithm results 

Table. . (5). Canopy clustering -N 5 -max-candidates 100 -periodic-pruning 10000 -

min-density 2.0 -t2 -1.0 -t1 -1.25 -S 1; Instances:    15; Attributes:   4; Test mode:    

evaluate on training data; Clustering model (full training set) Number of canopies 

(cluster centers) found: 5; T2 radius: 0.932 ; T1 radius: 1.165       
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                  Cluster 0 Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Executi

on Time                          

2',4.156365 

,2.110023,2.046342 

<0,3,4>     

14',4.1245

86 

,2.209576,

1.915867 

<1>    

9',4.13765 

,2.082967,2.054

683 <2,3,4>         

12',4.138983 

,2.08912,2.04972 

<0,2,3,4> 

10',4.139695, 

2.087437,2.052258 

<0,2,3,4> 

Time taken to build a model (full training data) : 0.01 seconds 

 Model and evaluation on training set  

Table. Canopy clustering algorithm and model and evaluation on the training set  

 

Table. . (7).. Model and evaluation on training set within Clustered Instances and 

Canopy clustering algorithm based on five clusters  

The cluster  Instances Weight 

0        4  ( 27%) 

1        4 ( 27%) 

     2                     3 (  20%) 

3              2 ( 13%) 

4           2 ( 13%) 

Total             100% 

 



 
17 

 

 

Figure. (9). The Hierarchical Clusterer plot Matrix  

Table. . (8). Hierarchical Clusterer -N 5 -L SINGLE -P; "weka. core. Euclidean 

Distance -R first-last"; Instances:    15; Attributes:   4; 

                  Cluster 0 Cluster 1 Cluster 2 Cluster 3 

Execution 

Time                          

((2.049840425:1 

,2.049720287:1):0.00046, 

(2.052200794:1 

,2.052257555:1):0.00046)     

((2.046341896

:1, 

2.046341896:1

):0.00001, 

2.045866859:1

.00001)    

(((1.91586709

:1, 

1.91586709:1

):0, 

1.915909203:

1):0.00036, 

1.91586709:1.

00036) 

((2.054683447:1,2.054683

447:1):0,2.054683447:1) 

Time is taken to build model (full training data) : 0 seconds 

Table. .( 9).. Model and evaluation on training set within Clustered Instances and 

Hierarchical Clusterer algorithm based on five clusters  

The cluster  Instances Weight 

0        4  ( 27%) 

1        3 ( 20%) 

     2                     4 (  27%) 
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3              3 ( 20%) 

4           1 ( 6%) 

Total   100% 

 

6. FUTURE WORK 

        After using the Ray framework, in the implementation of the accounts project, for 

the Sephora company, it turned out that there are multiple uses, in different ways, for 

the Ray framework, and from this standpoint, we find that Ray is compatible with deep 

learning frameworks such as TensorFlow, TensorFlow is a powerful application of deep 

learning techniques, and there is also PyTorch and MXNet. Apart from deep learning 

frameworks, Ray also supports reinforcement learning for next-generation AI 

applications using Ray RLib, a dynamic and scalable learning library that various AI 

technologies work with. 

7. CONCLUSION  

         After completing the project of the account, for Sephora, which was applied with 

the distributed systems methodology, and the multiplicity of cores that work in parallel. 

Four cores were used for the number allowed by the ray framework, in the local version, 

in the personal computer, where each core represents an independent machine remotely, 

and works in parallel with other machines. Within-Cluster Sum of Squared Errors 

(WCSS): 10.272668315944397 . The K-means algorithm identified 5 clusters within 

the dataset after 4 iterations. The within-cluster sum of squared errors quantifies the 

dispersion of data points within clusters, indicating a moderate level of compactness 

within the identified clusters. Insights: Canopy clustering also revealed 5 distinct cluster 

centers based on the specified parameters. This method provided an alternative view of 

clustering, utilizing different distance measures and clustering techniques compared to 

K-means. Hierarchical clustering, using Euclidean distance and the single linkage 

criterion, likewise detected 5 clusters within the data, presenting a hierarchical 

relationship between branches based on daily profit patterns. The importance of using 

computer resources, which is the advantage of memory management, increased 

performance, and speed of work completion, was taken advantage of with the 

application of the principle of distributed systems that work in parallel using the Python 
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language. Comparing these results with existing literature on clustering in retail or 

similar industries, the findings align with the common trend of employing diverse 

clustering algorithms to segment retail outlets based on profitability metrics. Similar 

studies might have applied these algorithms to different datasets or industries, 

showcasing the versatility of these methods in pattern recognition. However, the 

novelty of this research lies in its specific focus on Sephora Cosmetics Branches and 

the use of distributed systems, K-means, Canopy, and Hierarchical clustering 

algorithms to evaluate daily profits. The obtained results indicate consistency in 

identifying 5 distinct clusters among the branches, offering insights into potential 

segmentation strategies for optimizing profit strategies within Sephora's network. 
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