
J Eng App Sci Technol, 2024                 Volume 6(3): 1-4

Review Article Open    Access

Monitoring and Observability with ELK (Elastic search, Log stash, 
Kibana)

New York Mets, USA

Venkata Soma

Journal of Engineering and Applied 
Sciences Technology

ISSN: 2634 - 8853

*Corresponding author
Venkata Soma, New York Mets, USA.

Received: March 03, 2024; Accepted: March 10, 2024; Published: March 17, 2024

Keywords: ELK, Data Visualisation, Data Analysis, Sports Data 
Analysis

Introduction
Project Specification 
Monitoring and observability are pivotal components of the sports 
framework and DevOps offers the foundation for the maintenance 
of the system's health, performance, and security. Observability 
on the other hand determines the interpretation of the internal 
systems of mechanisms through the utilisation of the external 
outputs. It provides footage that interprets the internal operations 
of the team, which aids in comprehension of the team dynamics 
and performance [1]. This classification is significant as the critical 
component for the monitoring systems, allowing the coaches to 
notify when there is something concerning, but observability helps 
to comprehend the reasons behind the situation.  In the present 
rapidly evolving world, the technological infrastructure designed 
to identify the issues underlying within a system is significant. 
The ELK stack has been optimised to enhance the performance 
of the systems monitoring by offering the overall visibility of the 
comprehensiveness of the operations of the systems. The concise 
observations and the crafted solutions aid in identifying the issues 
promptly and generating resolution measures for the potential 
problems. It curbs the period required for downtime and assures 
seamless operations of the data. 

Aims and Objectives 
Research Aim
This research aims to investigate the effectiveness of utilising the 
ELK (Elastic search, Logstash and Kibana) stack to monitor its 
adaptability in the sports industry. 

Research Objectives 
•	 To observe the effectiveness of the Elastic search, Log stash 

and Kibana stack in data collection and visualisation.

•	 To determine the usage of Elastic search, Log stash and 
Kibana to enhance operational performance.

•	 To underpin user experience on the implementation of 
Elastic search, Log stash and Kibana in data analytics and 
management. 

Research Questions
•	 How does Elastic search, Log stash and Kibana stack assist 

in representing data collection and visualisation? 
•	 What is the usage of Elastic search, Log stash and Kibana 

stack in enhancing operational performance?
•	 What is the user experience on the implementation of Elastic 

search, Log stash and Kibana stack in data analytics and 
management? 

Research Rationale 
The core objective of the report is to navigate the significant role 
of the ELK stack in streamlining the monitoring and observability 
within the Sports domain to enhance the performance of the 
team [2]. Comprehensively the report is going to navigate the 
deep complexities that expose challenges regarding traditional 
monitoring frameworks and the way through which ELK stack 
resolute the complexities. The detailed analysis of the components 
and setup of the ELK stack discusses its overall utilisation 
around diversified industries and application of the real-world 
scenario. The accessibility regarding the influence of the ELK 
stack comprehends the performance of the system and crafting 
decisions. By addressing these pivotal points, the report aids 
in offering a demonstrative comprehension of the ELK stack 
abilities and their overall significance in the modern sports sector. 
The navigation further illuminates the transitional power of the 
ELK stack in enhancing the overall efficacy of the operations, 
allowing exemplary system maintenance. It further encourages 
a comprehensive and insightful understanding of the complex 
sports sector.

ABSTRACT
The report has navigated the significance of the ELK (Elasticsearch, Logstash, Kibana) in streamlining the scrutinization and observability within the sports 
industry. It navigates the overall limitations of prehistoric configurations in manipulating real-world datasets and provides extensive solutions through 
the performance of the stack’s abilities. The mechanism offers an extensive range of search criteria and evaluates the analytics to preserve sports data. The 
evaluation of such datasets aids the coaches and the mentors in tracking the performance of the teams and the players and enhances their overall performance.
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Literature Review
Research Background 
The ELK stack underscores Elasticsearch, Logstash, and Kibana, 
which is considered a potential trio extensively utilised for 
monitoring and functioning observability. It fosters the inception of 
innovative training approaches in the sports segment. Elasticsearch 
is primarily considered an illustrated and distributive search and 
analytical machine that is capable of undertaking and questioning 
massive volumes of data in near real-time. Logstash is recognized 
as the server side of the data that is being processed in the engine 
pipeline. The program comprehends the information stored in the 
data from several sources respectively, transitions it, and then 
delivers it to a stash such as Elasticsearch. Kibana is defined as 
a tool required for the visualisation configured to work with the 
Elastic search and offers the users the capability to generate and 
deliver dashboards which are dynamic in nature [3]. The ELK stack 
has emerged comprehensively since the day of its incorporation. 
The Elastic search was primarily developed in the year 2010, 
by Shay Banon as a solution for the full research and analysts. 
The Kibana and Logstash were incorporated in the later phases 
along with the stack to mitigate the surging demand for effective 
information and processing of the data and visualisation purposes. 
Within the time frame, the ELK stack was widely recognized as 
the pivotal component in the DevOps segment and sports sector, 
which was known for its scalability, flexibility, and extensive 
range of community assistance [4]. 

Critical Assessment 
The monitoring system practised in the traditional time frames 
encounters significant challenges that resist their overall efficacy 
in the modern sports sector. These systems specifically faced deep 
complexities regarding real-time monitoring and altering, making 
it difficult to quickly recognize and address the issues during the 
time they arise [5]. Moreover, the comprehensive enhancement 
in the masses of the complexities and the gauges that evolved 
by segmented systems provides a potential threat. In traditional 
systems, the overall configuration is not designed to mitigate the 
challenges evolving from extensive large-scale data effectively. 
The significance of the unified observability solutions has become 
exponentially acceptable. The limitation becomes apparent during 
the crucial moments of the game or the performance of the training 
sessions where prompt identification of the challenges is required. 
The underlying complexities and the large data sets of the sports, 
that involve player metrics and game footage can overwhelm the 
conventionally practised systems. The unified solutions allow 
the proper incorporation of diversified sets of data, offering an 
extensive view of the system’s health and performance. The 
incorporation of the prospects is critical for the performance of 
the quick analysis and precise analysis of the potential causes. It 
nurtures the workforce in recognizing and resolving the challenges 
before the escalation of the potential issues [6]. The research 
indicates the adoption of comprehensive observability practices 
that curb the load time by 50% and streamline the reliability 
within the system. 

Linkage to Aim
The mechanism underscores certain potential parameters that 
involve the installation and configuration of the straightforward, 
with the comprehension of the documents available to guide 
the users through the flow of the processes. The employment of 
the ELK in certain potential facets, that involve on-premises or 
cloud, necessitates the adoption of certain potential practices to 
ensure effective analysis of the performance [7]. The practices 
involve configurational evaluation of the Elasticsearch for 
efficient indexing and querying. It further performs the optimal 

allocation of the Logstash pipelines for the processing of the data 
and configuration of intuitive Kibana-designed dashboards for 
the effective visualisation of the data. With the incorporation of 
the potential factors, the ELK stack offers an extensive range of 
solutions for monitoring and observability. It aids organisations to 
comprehend an insightful understanding of the sports infrastructure 
and streamlines a higher level of performance and dependency.

Encapsulations of Applications
The encapsulation of the ELK system involves the collection, 
interpretation and organisation of data with the Logstash which 
assists in executing real-time analysis. Elasticsearch allows for 
extending storage capabilities supported by Kibana which is 
optimised to make customizable dashboards and strategic analyses. 

Utilising Elasticsearch, Log Stash and Kibana 
The ELK stack undertakes Elasticsearch, Logstash, and Kibana, 
which provides a holistic overview of the solution for streamlining 
the mechanism associated with monitoring and observability. 
Elasticsearch is considered the pivotal component of the ELK 
stack, providing a comprehensive ground for the segmented 
search and the performance of the analytical engines. The primary 
operations involve potential storage of the information, exemplary 
search abilities, and an extensive range of analytical components. 
The Elasticsearch is configured to effectively manipulate the 
application of data sets, allowing prompt questioning and 
aggregation of the datasets. Its components and frameworks 
assist in the scaling of the horizontal components, which aids in 
the growth of the swift expansion as the data masses expand [8]. 
Kibana is considered the visualisation phase of the ELK stack, 
offering potential components for the creation of the sharing 
dynamic dashboards. Kibana helps in the visualisation of the 
data stored in the Elastic search through the utilisation of the UI 
interface it offers certain dimensions of chart types, maps, and 
other elements aiding visualisation. 

Theoretical Framework 
At the time of executing this paper, two theories were utilised 
such as system theory and data-driven decision-making theory. 
According to the concept of data-driven decision-making, Logstash 
can be implied by the sports industry to gather specific information 
such as player performance and make adaptive decisions. On the 
other hand, system theory has supported the adoption of the ELK 
stack in data collection, organisation and interpretation. 

Literature Gap 
The major literature gap was raised during the execution of the 
report as it focused on the application of the ELK system in the 
sports industry while other sectors such as retail, IT and others 
are avoided. 

Methodology
Research Philosophy 
This paper has focused on overviewing the observation and 
monitoring of the ELK stack system to be optimised in the sports 
industry. In this term, it has utilised the interpretivism research 
philosophy to administrate in-depth analysis of the qualitative 
data gathered from different sources. 

Research Approach 
This paper has implied the advantages of the inductive research 
approach which helped in identifying relevant sources for 
collecting data to meet the research questions. This approach 
has also reflected the proper understanding of the qualitative 
information by supporting the stated objectives. 
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Research Design 
This particular study has followed the explanatory research design 
to organise the collected data as per the stated objectives. The main 
aim of utilising this research design is to observe the efficacy of 
qualitative data in meeting the stated objectives. 

Data Collection Method 
In this paper, the secondary data collection method has been 
optimised which has helped in comprehending existing 
information collected from available sources. Here, secondary 
articles, journals, e-books and other sources have been used to 
collect necessary data. 

Ethical Considerations 
At the time of conducting this study, information was collected 
from the available sources. No data has been collected from 
sources that were biased and did not meet the expected outcomes. 

Results
Findings and Discussion
Theme 1: Data Collection and Processing with Logstash 
ELK stack has been efficiently utilised to ensure overall integration 
of the ingestion of logs and gauges from diversified sources. The 
sources involve logs for application, metrics for measuring the 
systems, and network events. Logstash further utilises the filters 
and the plugins required to transition the information, assuring it 
is configured, and enhancing the appropriate before the delivery 
of the Elasticsearch [9]. The overall ability is crucial for the 
manipulation of the configured and unconfigured sets of pieces 
of information, crafting it as versatile for diversified types of data 
and structures. The research allows real-time scrutinization and 
analysis of the information required for performance, aiding the 
coaches to properly manipulate the overall metrics that involve 
speed accuracy and endurance during the time of games and 
training phases. 

Theme 2: Optimisation of Elasticsearch in Data Searching 
and Indexing 
Elasticsearch offers an extensive range of storage and capabilities 
for data retrieval. The overall effectiveness regarding the 
management of the index and optimal allocation of the mechanisms 
are important for streamlining the overall performance and 
scalability. The Elasticsearch allows for querying and aggregating 
the data to deliver meaningful insights, aiding complicated 
search queries and real-time data analysis. Another significant 
aspect of Elasticsearch is the performance tuning and scaling 
which manipulates large sets of data, effectively, capitalising 
the overall features such as allocation of the shards, resonating 
the maintenance of higher availability information, and issue 
tolerance [10]. Logstash assimilates the retrieval of the data from 
diversified sources that involves tracking the system of the players, 
and sensors meant for biometrics assuring an overall view of the 
players and the performance of the team. 

Theme 3: Utilisation of Kibana for Data Visualisation 
Kibana is a comprehensive platform that aids the users in 
generating and modifying the dashboards to comprehensively 
visualise the information stored in Elasticsearch. Kibana provides 
certain options for visualisations, that involve various types of 
charts, and aid in the interpretation of the trends and entire patterns 
evident in the data. The comprehensive scenario for the real-
world datasets and ability to alter the data allows immediate 
delivery of insights into potential threats [11]. The performance 
of the exemplary visualisation characteristics and plugins, further 

streamlines the operations of the Kibana, making it a more detailed 
and interactive tool for the exploration of the datasets. 

Evaluation 
The report focuses on the application of the ELK stack Elasticsearch, 
Logstash, and Kibana in the sports industry, particularly in 
monitoring and observability. It scrutinises the extent to the 
components surrounding the ELK stack which are devoted to 
promoting analysis and enhancement of the performance related 
to sports. The Elasticsearch enables the precise search and analysis 
of the data performed, which involves statistics of the players 
and the metrics of the games. The Logstash allows the precise 
accumulation and processing of diversified data sources, which 
involves tracking the information of the player and match footage. 
Kibana offers comprehensive tools that generate interactive and 
dynamic dashboards for the coaches and the analysts, providing 
valuable insights regarding the performance of the players, 
devising strategies for the game, and highlighting the dynamics 
of the team. 

Conclusion
The ELK stack- Elasticsearch, Logstas, Indiana, provides a 
transitional perspective and mechanism to scrutinise, evaluate, 
and track the monitoring and observability approaches in the 
sports sector. Through the enhancement of real-world scenarios, 
undertaking data analysis, visualisation, and integration, it 
streamlines the teams performing the sports activities to enhance 
their overall performances and utilise the training plans and craft 
informed decisions. The flexibility and the scalability offered 
by stack assures it can manipulate the emerging requirements, 
crafting it as a potential tool for the analysis of modern sports 
data. The ELK stack aids in gaining potential insights and offers 
more proactive approaches that steer the advancement of the team's 
performance and overall operational efficacy.

Recommendations
•	 The sports industry should identify specific performance 

measurement metrics to track down athlete engagement and 
game statistics to perform decision-making. 

•	 Staff should be provided with inclusive training and 
development initiatives to the technical staff that can help 
them acknowledge the configuration, management and 
utilisation of the ELK stack.

•	 Machine learning and automation can be also used to predict 
player performance, injury risks and other external factors 
causing decline in performance to make necessary actions. 

Future Work
Future researchers should focus on evaluating the adaptability of 
the ELK system in other industries such as retail, IT, construction 
and others. Further studies should be also done on the advancement 
of the ELK system for mitigating its current challenges and imply 
technological advancement benefits. 
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