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ABSTRACT   

DevOps aims to achieve effective integration between software development (Dev) and system operations 

(Ops) through the implementation of agile practices. These practices allow for a quick response to frequent 

changes that arise in the development cycle for a software product. In the advancements of agile practices in 

DevOps, it is common to find a lack of conceptual and visual integration in the DevOps development cycle, 

which complicates the understanding of these practices in the various DevOps phases. In this paper, we 

propose a visual representation of the practices in the DevOps using Essence, a standard framework for 

creating, adopting, and improving best practices in software engineering.  Such a visual representation is an 

addition to the DevOps framework, which integrates processes, practices, principles, values, metrics and 

main concepts of DevOps. The proposed solution aims to enhance the understanding and impact of      

practices in DevOps, providing a comprehensible vision for industry professionals. Essence serves as a 

structured method to encapsulate and visualize the various elements of practices, ensuring that they are 

accessible and easily understandable. This visual representation helps bridge the gap between theoretical      

concepts and their practical application in a DevOps environment. By doing so, it facilitates better 

communication and collaboration among team members, leading to more efficient and streamlined 

operations. The results indicated the understandability and clarity of the representation of practices in the 

DevOps lifecycle, making it a useful tool for industry professionals seeking to optimize their DevOps 

workflows.  

Keywords:  Agile practices, Best practices, DevOps, Essence, Software development. 

1. Introduction  

DevOps integrates software development (Dev) and operations (Ops) teams to streamline the entire software 

lifecycle, focusing on process optimization through automation [1], [2]. This approach speeds up deliverables, 

enhances quality and value, and significantly reduces costs [3]. DevOps culture emphasizes an organizational 

shift towards technological transformation, linking improved organizational performance directly with software 

quality. The DevOps lifecycle encompasses several phases in a collaborative and agile environment: Planning, 

Development, Integration, Monitoring, Deployment, and Operation. These phases crosscut from the inception 

of software project ideas to the automated deployment and continuous updating of software in production 

environments, including automated testing and monitoring [3], [4]. 

Essence is a standard with a set of common visual elements for all software development projects. These 

elements help development teams identify the best practices and assess the status and health of the software 

project. To enhance understanding, the elements are organized into three areas of concern: in (i) the customer, 

the team needs to understand the stakeholders and the opportunity to be addressed; in (ii) solution, specification, 

and development of the software system and in (iii) endeavor, everything to do with the team, and the way that 

they approach their work. Each focus on a specific dimension of software development. “Throughout the 

https://creativecommons.org/licenses/by/4.0/
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diagrams in the body of the kernel specification, the three areas of concern are distinguished with different color 

codes where green stands for customer, yellow for solution, and blue for endeavor” [5]–[7]. 

In the scientific literature, we found DevOps utilizes agile practices (also called capabilities), which involve 

applying agile principles and frameworks in software development and IT operations to achieve rapid, iterative, 

and high-quality software delivery. According to the review [3], [8]–[14], the general practices in DevOps are: 

(i) Continuous delivery, which enables quick, safe, and sustainable changes in software development, including 

features, configuration, bug fixes, and production experiments. (ii) Technical or architectural management, 

involving architectural decisions that impact software delivery performance and architecture effectiveness. (iii) 

Product and process management, which involves understanding the product through small deliveries of a 

minimum viable product (MVP) and understanding the workflow from business to product. (iv) Lean 

management, focusing on creating customer value through systemic thinking, quality assurance, flow creation, 

and respectful leadership. Initially applied to manufacturing by Toyota and Honda, Lean was adapted to 

software development in 2003 by Mary and Tom Poppendieck. (v) Cultural management, reflecting cooperation 

and collaboration among organization members, and defining norms for work, communication, and problem-

solving [3].  

Some works represent conceptual and graphical DevOps [14]–[25]. However, such works lack representation 

in the DevOps lifecycle and the elements related to practices (activities, work products, roles, and 

competencies). This gap presents three challenges: (i) lifecycle integration, existing representations do not map 

DevOps practices across its entire lifecycle, making it difficult to understand how different practices 

interconnect and evolve over time, (ii) fragmentation of key elements, some approaches focus on principles and 

high-level concepts but do not detail the concrete activities, roles, and work products operationalize DevOps, 

and (iii) absence of a standardized conceptual framework, without a common structure, organizations struggle 

with inconsistent terminology and interpretations, leading to inefficiencies in collaboration and process 

optimization. 

In this context, we propose a visual and conceptual representation of practices in the DevOps lifecycle by using 

Essence, along with their activities, work products, roles, and competencies. Such a representation is an addition 

to the DevOps Framework, which is a compendium of key practices, principles, and dimensions essential for 

DevOps implementation. Our approach attempts to address the gaps by providing lifecycle coverage, we 

integrate DevOps practices within a structured lifecycle representation, ensuring visibility into how they evolve 

and interact. Detailing key practice elements, our approach includes activities, work products, roles, and 

competencies, offering a structured understanding of DevOps implementation. Standardizing concepts through 

Essence, we establish a shared terminology and a flexible framework for facilitating communication, 

collaboration, and continuous improvement within DevOps teams. Similarly, it is a supporting strategy for 

continuous improvement, as it provides a common language and a flexible framework for implementing changes 

to optimize processes. 

The paper is structured as follows: in Section 2, we present a theoretical framework and background for 

conceptualizing agile practices, DevOps, and Essence. In Section 3, we related work on DevOps agile practices 

and the representation of their elements in the DevOps lifecycle. In Section 4, we present the DevOps framework 

with the addition of the proposal. In Section 5, we propose a representation of agile practices in the DevOps 

lifecycle using Essence. In Section 6, we provide a validation of the proposal. Finally, in Section 7, we present 

conclusions and future work. 

2. Theoretical framework and background 

2.1   Agile practices 

Agile practices emerged in the 1990s as an alternative approach to software development, aiming to satisfy 

customer needs by improving operational requirements and preventing failures through incremental processes. 

Observation is therefore critical for identifying changes and limitations in software development [27]. In 2001, 

the Agile Manifesto was drafted, setting values and principles that prioritize flexibility and collaboration over 

adhering to rigid pre-established plans. The Agile Manifesto advocates an iterative approach, with teams 

conducting short production cycles, frequently delivering functional software that can adapt to changes as the 

project progresses. It also values interaction among individuals and the quality of the software over extensive 

documentation and bureaucratic processes [28], [29]. 
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2.2   DevOps 

DevOps represents an integral approach to software development and operation, involving philosophy, agile 

culture, and practices, and tools designed to streamline software development deliveries. Its name comes from 

the integration of two teams that used to operate independently: the development team (Dev) and the operations 

team (Ops). This approach focuses on optimization, mainly through automation of processes throughout the 

entire software life cycle [1], [2]. The philosophy of DevOps culture takes an organizational perspective, where 

improving organizational performance is directly influenced by software quality, quick feedback, and 

performance. In this sense, the adoption of DevOps practices becomes a journey toward the technological 

transformation of the organization, characterized by accelerated deliverables, improved quality and value, and 

significant cost reduction [3].  

In this approach, a series of phases are used in software development and IT operations in a collaborative and 

agile environment during of DevOps life cycle [4]: (i) Planning, the ideas to start the software project; (ii) 

development, the software and components of the architecture are implemented; (iii) Integration, integration 

testing activities, functional tests, unit tests, among others, are automated; (iv) Monitoring evaluates the process, 

personnel, and resources; (iv) Deployment, the deployment of the software in a production environment is 

automated without human intervention and (v) Operation, features of the architecture are implemented, these 

features are updated and the code is updated [3]. 

2.3   Essence 

Essence is a proposal that has its origin in SEMAT's Essence concept, it is a standard framework for the creation, 

use, and improvement of practices in software engineering, in the present work it serves for the representation, 

specification, and description of fundamental elements such as methods and practices related to the DevOps 

framework. Essence is a standard that provides a collection of universal elements applicable to all software 

development projects. Elements of the Essence notation used in the representation are presented in Figure 1.  

PracticeMethod

         Alpha

State

Pattern| Phase| Role
Asociation 

of pattern

Competency

Work

Product

Asociation of activity or agreggation

Asociation of elements

Customer EndeavorSolution

Areas

Activity space

Activity space

Figure 1. Essence notation [7] 

In Figure 1 Essence areas are highlighted using three colors: customer (green), which encompasses the users 

and customers of the software system; solution (yellow), which covers everything related to the development 

of the system aimed at solving the problem; and endeavor (blue), which includes everything related to the 

development team and their activities [7]. The other elements are related to the areas, so they are represented 

with the color corresponding to the area: activity space (things to do), alpha (things to work with), state 

(progress of alphas), and competence (skill to perform an activity), which are defined according to the Essence 

standard. The other elements are defined based on the components of the method or practice for being 

represented: method (a set of practices that guide a framework), practice (actions for process improvement and 

standardization in software engineering), activity (one or more types of work elements), pattern (repeatable 

elements such as property, milestone, role, and phase, among others), and work product (a valuable artifact 

result from the effort of the activities performed in the process) [5]–[7]. 

Essence is a standardized framework designed to support the creation, use, and improvement of software 

engineering practices. At its core lies a kernel composed of universal elements—Alphas, States, Activity Spaces, 

and Competencies, which represent the essential aspects of any software endeavor. Alphas model critical entities 

(e.g., requirements, software system, team) and evolve through defined states, allowing teams to track progress 

and assess project health independently of specific methodologies. Activity spaces define what needs to be done, 

while competencies identify the skills required. Practices and methods are then constructed by composing these 
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elements, enabling teams to reflect, adapt, and improve continuously. This paper applies Essence to visually 

represent DevOps-related practices and artifacts, as detailed in Figure 1 and Table 1 [5]–[7]. 

Table 1. Key Essence elements and their application in DevOps 

Essence element Description Application in DevOps 
Area: Customer 

(green) 
Encompasses users and stakeholders of the 

software system. 
Defines needs, expectations, and validates the value delivered 

continuously. 
Area: Solution 

(yellow) 
It covers all aspects related to the system being 

developed to solve a problem. 
Represents artifacts such as code, infrastructure as code, deployed 

services, etc. 
Area: Endeavor 

(blue) 
Includes the development team and its 

organizational activities. 
Visualizes DevOps workflows, shared responsibilities, automation, 

and continuous improvement efforts. 
Alpha Core element that evolves during the software 

development process. 
Tracks the status of key components (e.g., requirements, software 

system, team) throughout the DevOps cycle. 
State Stages that represent the progress of an alpha. Helps assess progress (e.g., refined backlog, tested system, ready 

for deployment). 
Activity Space Defines what needs to be done areas of work. Highlights key DevOps practices such as CI, monitoring, 

automated testing, and deployment. 
Competence Skills required to perform activities effectively. Assesses and develops technical capabilities (e.g., automation, 

scripting, observability). 
Method A structured set of practices guiding the work. Specifies how DevOps practices are integrated into the software 

development life cycle. 
Practice Actionable steps aimed at improving or 

standardizing software processes. 
Examples include continuous delivery, early feedback, and 

configuration management. 
Activity A unit of work carried out by a practitioner. Tasks such as pipeline configuration, test execution, and metrics 

review. 
Pattern Reusable structure is used to model practices. Includes roles (e.g., DevOps engineer), milestones (e.g., release-

ready), and phases (e.g., deployment). 
Work Product Tangible artifacts are produced as a result of 

activities. 
Examples: automation scripts, Docker containers, monitoring 

dashboards. 

 
The strength of Essence in DevOps environments lies in its ability to graphically represent the evolving state of 

each key aspect of a software project, enabling a clear and shared understanding among various stakeholders—

developers, operators, testers, and managers. In DevOps contexts, where collaboration and continuous 

automation are critical, having a visual model that reflects the state of the alphas helps align teams, identify 

bottlenecks, and foster evidence-based continuous improvement. 

3. Related work 

Related work includes a comprehensive review of the segmentation of practices according to the five general 

DevOps practices. This review was conducted following a structured two-phase methodology. In the first phase, 

we systematically reviewed the practices and their forms of visualization in previous studies. A detailed 

overview of these practices, including their descriptions, visual representations, and references, is presented in 

Table 2 [3], [8]–[12], [14]. In the second phase, we focused on the representations of the DevOps lifecycle. 

Prior representations of the DevOps lifecycle are compiled in Table 3. From our review, we observe that these 

practices are predominantly defined conceptually along with their constituent activities. However, they are not 

explicitly aligned with the phases of the DevOps lifecycle, which complicates their practical application in 

specific phases. Additionally, existing representations of DevOps lifecycle elements are found in various 

formats, such as tables, conceptual maps, activity diagrams, UML diagrams, and ontologies. Nevertheless, these 

representations often lack the necessary elements to elucidate the interrelationships between practices, phases, 

activities, work products, roles, and the competencies required for effective DevOps implementation [14]–[25]. 

 

Table 2. DevOps practices compendium 

General 

practice 

Agile practice Description Visualization References 

 

C
o

n
ti

n
u

o
u

s 
d

e
li

v
e
ry

 

(C
D

) 

Continuous 

Integration (CI) 

Practice for making significant changes to the source code frequently 

and regularly. 

Conceptual and 

graphical  

[3], [9], [11], 

[14] 

Version control Practice performing CI with modifications to the code, storing it in a 

shared manner for all team members. This allows teams to work in 

parallel, accelerate the release, and quickly fix errors. 

Conceptual [9], [12] 

Configuration 

management 

(CM) 

Practice managing software changes utilizing version control in a 

standard and repeatable way, configuring infrastructure, and software 

dependencies. 

Conceptual [9], [10], [14] 
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General 

practice 

Agile practice Description Visualization References 

Trunk-based 

development 

Software change or version control practice, where the trunk is the 

branch or line for facilitating change management in development in a 

visible way for the team. When the trunk is ready, CI, CD, and testing 

practices are carried out. 

Conceptual [3], [9] 

Hypothesis-

driven 

development 

(HDD) 

An approach to software development that relies on hypotheses about 

the impact of a new product, feature, or change on users, based on 

hypothesis. 

Conceptual and 

graphical  

[13] 

Continuous and 

automated 

testing 

Practice for testing the most up-to-date version of the source code. 

Developers must first create and maintain experimental manual tests 

and acceptance tests, which are automated by testers in the Quality 

Assurance (QA) team to then fix errors in each version change. An 

important practice is Test-Driven Development (TDD), where 

developers create more testable designs. 

Conceptual [9], [11], [14] 

 

Test data 

management 

 

Practice for running required automated tests with the purpose of 

validating and improving software functions. 

Conceptual [3], [9], [14] 

Continuous 

Deployment 

(CD) 

Practice deploying the software to production once it is ready and 

available for use, following testing. 

Conceptual and 

graphical  

[3], [9] 
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e
m

e
n
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Loosely coupled 

architecture 

The architectural paradigm for creating individual components 

independently (without being tightly coupled) using asynchronous 

communication mechanisms between components such as web 

services, messages, or events, enables developers to deliver software 

more quickly. 

Conceptual [9], [11] 

Infrastructure as 

code (IaC) 

Practice automating infrastructure using configuration files or scripts 

instead of relying on physical hardware configuration. 

Conceptual [9], [11] 

Cloud 

infrastructure 

Practice for integrating computing resources and services from cloud 

services such as servers and virtual machines. 

Conceptual [8], [9], [11], 

[14] 

Security as code 

(Sac) 

Practice for incorporating security principles into software 

development through DevOps tools in code and infrastructure changes. 

Conceptual [8], [9], [11] 

Security by 

design 

Practice for implementing security from architecture definition, 

requirements, and risks to development. 

Conceptual [9], [11], [14] 

 

P
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o
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d
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a
g

e
m

e
n

t 
 

Requirements 

management 

Practice for tracking, testing, analyzing, visualizing, and 

communicating requirements to stakeholders and developers. 

Conceptual [9], [10] 

Feedback and 

Continuous 

Improvement 

Practices for promoting continuous improvement of the process, 

personnel, and product, as well as innovation in continuous learning, 

allow software teams to use solutions to problems, reduce risks, and 

achieve more resilient software. 

Conceptual [10], [11], [14] 

Working in small 

batches 

 

Practice quickly testing hypotheses about a particular improvement to 

ensure it has the desired effect. Although this practice can be applied 

to any type of change, including organizational transformation and 

process improvement, it primarily focuses on software delivery. 

Conceptual [9], [11] 

Team 

experimentation 

 

Practice for teams to experiment by quickly creating prototypes and 

testing ideas tailored to allow them to discover aspects about users and 

the problem, and design solutions based on the software. Then, teams 

incorporate what they learned into the product or service design to add 

value to the organization. 

Conceptual [9], [11] 

 

L
e
a

n
 m

a
n

a
g
e
m

e
n

t 

Change 

Approval 

 Practice reviewing and approving proposed changes or modifications 

to software before implementing them in production. 

Conceptual [9], [11] 

Proactive Fault 

Notification 

Practice for continuously maintaining the socialization and/or 

documentation of the team learnings. 

Conceptual [9], [10] 

Visibility of 

work 

Practice for teams to gain an understanding of the workflow, the state 

of the software product, and its features, allowing them to focus on 

completing current tasks. 

Conceptual [9] 

Limit Work in 

Progress (WIP) 

Practice for ensuring the team is not overloaded and exposes workflow 

obstacles. It also allows for guiding timelines, the performance of 

deliverables, and having a visual display of feedback. 

Conceptual [9], [11] 

Continuous 

monitoring and 

observability 

Practice observing and understanding the state of their systems through 

metrics or logs and actively debugging their system to explore required 

properties. 

Conceptual and 

graphical  

[9], [11], [14] 
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General 

practice 

Agile practice Description Visualization References 
C

u
lt

u
r
a

l 
m

a
n

a
g

e
m

e
n

t 
 

Generative 

organizational 

culture 

A generative organizational culture should optimize the flow of 

information. Additionally, it indicates that system security includes 

human factors, so information flows influence the culture through 

timely and effective questions and answers. 

Conceptual [9], [11] 

Continuous 

learning 

Learning is a key to improvement and an investment for the 

organization. To achieve this, organizations allocate a budget for 

training, resources for informal learning, and time to provide learning 

opportunities. 

Conceptual and 

graphical  

[9], [11], [14] 

Team 

Collaboration 

Practice in which development and operations teams work together 

from the initial stages of design and planning, defining requirements 

and architecture, with other teams such as quality and security also 

collaborating. 

Conceptual [9] 

Performance 

measurement 

Practice for enabling the measurement of capabilities driving software 

delivery and organizational performance to determine improvement 

actions. 

Conceptual [9], [11], [14] 

Job satisfaction Generate employee well-being in professional development, workplace 

environment, and their physical, emotional, and mental health. 

Conceptual [9] 

Transformational 

leadership 

 

It is a leadership style that involves five dimensions: vision, 

inspirational communication, intellectual stimulation, supportive 

leadership, and personal recognition. 

Conceptual [9], [10], [14] 

DevOps 

Education 

Practice related to continuous learning but focused on DevOps 

practices and tools that drive software delivery improvements and 

organizational performance. 

Conceptual [10], [14] 

Table 3. Related work representing the DevOps lifecycle 

No. Identified Elements Representation Reference 

1 Practice and activities Activity diagram and conceptual representation [17] 

2 DevOps models Conceptual [19] 

3 Phases, activities, products, processes, and metrics Diagram with phases and activities and conceptual representation [25] 

4 Practices and quality attributes  Elements diagram [22] 

5 Practices, dimensions, and values Table [14] 

6 Tools, practices, infrastructure, and work team Table [24] 

7 Practices Table [15] 

8 Practices Conceptual map and table [16] 

9 Practices Conceptual [18] 

10 Dimensions, principles, practices, tools, roles, 
activities, products, and metrics 

UML (Unified modeling language) representation and Ontology [23] 

11 Phases, principles, and practices Diagram with phases, conceptual map, and Flow diagram  [21] 

12 Practices and roles Conceptual [20] 

In DevOps, where agility, automation, and cross-team collaboration are essential, Essence provides a method-

agnostic way to visualize and track the progress of key engineering elements. Its standardized structure supports 

alignment across diverse roles and practices. At Fujitsu UK, Essence was applied to integrate agile and 

traditional methodologies, enabling a shared understanding of software processes through its kernel concepts—

Alphas, States, and Lenses. Practical workshops facilitated organizational buy-in, while the multi-level 

adaptation of Essence helped harmonize local practices with global delivery goals [26]. 

Although Essence has been applied in various contexts —such as agile adoption, systems engineering, and 

method unification— it has not been extensively explored within DevOps environments. This gap represents an 

opportunity to investigate how Essence can support the visualization of DevOps-specific practices and 

workflows. The present work addresses this gap by proposing a visual representation that aligns DevOps 

principles with the kernel concepts of Essence, enabling teams to reflect on progress, coordination, and process 

maturity across the development and operations spectrum. 

4. DevOps framework 

The DevOps framework is an approach for integrating key practices, principles, and dimensions essential for 

DevOps implementation [10]. Such a framework aims to provide clear guidelines for automating processes, 

improving collaboration, and ensuring continuous delivery and integration. Its structure is based on the 

importance of a well-defined, consistent, and scalable DevOps model that supports organizational goals and 

enhances productivity. Figure 2 presents the elements of the DevOps framework and the addition of the visual 

representation of agile practices in the DevOps lifecycle using Essence as the proposal of this work.  
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Figure 2. DevOps framework adding the proposal visual representation. The author based on [10], [14], [23] 

4.1. Reference model 

The proposed DevOps reference model is composed of four elements, the first element describes four values 

related to: (i) automation, (ii) collaboration, (iii) measurement and (iv) communication. The second element 

suggests 12 principles adapted from the Agile Manifesto. The third element describes 18 practices, 12 

fundamental and 6 complementary. Finally, the fourth element proposes 4 dimensions that allow categorizing 

the proposed practices, the suggested dimensions are: (i) People, (ii) Culture, (iii) Processes and (iv) Tools. The 

four proposed elements are described in detail in [30], likewise, a case study which presents the findings of its 

application through a software development organization are presented. According to Figure 2, the reference 

model is the conceptual foundation of the DevOps framework, therefore, the practices are represented and 

extended in the visual representation of our proposal. 

4.2. Metric model 

To support the assessment of practices, dimensions, and values proposed for the implementation of DevOps in 

software companies, a metrics model was created as described in [14]. This model was developed by 

harmonizing the DevOps process elements identified through a literature mapping described in [14], to 

understand the current state of methodological solutions and tools for evaluating DevOps in the industry. 

Besides, in [14], the process elements were identified, compared, and integrated into a common structure, 

defining a total of 11 metrics used in the GQM (Goal-Question-Metric) approach. Such a metrics model was 

evaluated by a focus group composed of DevOps experts, who concluded that it is a clear, easy-to-implement 

model that provides valuable information to companies to improve their DevOps-related practices. The purpose 

of the metrics model is to assess the implementation of DevOps through a set of questions that measure 

compliance with DevOps practices, dimensions, and values. The results obtained from applying this model 

enable a software development company to determine the extent to which they have adopted DevOps and reveal 
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areas for improvement related to how they apply their practices, as shown in [14] through two case studies. In 

this regard, the metrics model described in these works can be integrated into the present proposal to support 

the understanding and evaluation carried out by a consultant using metrics following the formalism of the GQM 

approach; evaluate the level of implementation of agile practices in the DevOps lifecycle using Essence in 

software companies as a standard framework for creating, adopting, and improving practices in software 

engineering; and identify areas for improvement in the processes used by companies to adopt and apply DevOps. 

According to Figure 2, the metrics model contains practices, dimensions, values, and processes for applying the 

GQM approach and is based on the reference model. 

4.3. Processes 

The framework also suggests a process to encourage and support the adoption of DevOps in small and medium-

sized software companies [31].  Its elements were designed by identifying elements suggested in the literature 

through a systematic mapping presented in [32], [33]. The identified elements were harmonized, compared, and 

integrated, resulting in a clear, homogeneous process without terminological conflicts since it makes use of the 

developed ontology [23]. The process is composed of three subprocesses that describe: roles, activities, artifacts, 

tools, and process flow in BPMN. The three subprocesses are: configuration management (CM), integration, 

deployment (CI/CD), and continuous monitoring (CM) from a fundamental and complementary approach to 

suggested practices. In total, the process describes a total of 82 activities, 16 artifacts, 9 roles and recommends 

13 technological tools to support the automation of each of the activities related to each subprocess, which will 

guide professionals and companies to reduce subjectivity in the understanding and adoption of DevOps. In 

addition, the proposed process was evaluated through a focus group made up of DevOps experts, who 

considered it to be relevant, clear, complete, and applicable in small and medium-sized software companies. 

Then, such elements also are represented in the visual representation of our proposal. According to Figure 2, 

the element “processes” is based on the “metrics model”.  

4.4. Ontology  

The ontology proposed facilitates the understanding of DevOps by identifying the relationships between 

software process elements and the agile principles/values that may be related to them. The DevOps Ontology 

has been defined considering the following aspects: the REFSENO formalism that uses the representation in 

UML was used and the language OWL language using Prótegé and HermiT Reasoner to evaluate the 

consistency of its structure.  In this way, DevOps Ontology can be used to support the understanding of DevOps 

in the academy and the software industry. DevOps Ontology was integrated with several concepts from the 

Software Measurement Ontology (SMO) sub-ontology, which allows to clarify and establish the essential 

elements in defining software measures and terminology related to software measurement actions [23]. Some 

DevOps concepts related to ontology are approach, dimension, indicator, measure, measurement, value, 

practice, principle, product, role, scale, task, and technological tool [23]. According to Figure 2, the ontology 

supports all elements of the DevOps Framework. 

5. Representation of DevOps framework practices using Essence      

The process followed to create the representation can be described as follows: initially involved the collection 

of practices and elements identified through a review of existing literature and previous work and described in 

[10]. Subsequently, the sub-practices were grouped within the general DevOps practices to achieve a 

representation of each general practice in Essence. Finally, the phases of the DevOps lifecycle were detailed 

using Essence to generate a complete and comprehensible representation, establishing the relationships between 

the identified practices and the elements involved in each of these stages. 

5.1. Identify essential DevOps practices and elements       

We initially depicted the general DevOps practices based on the Essence notation in Figure 3 (a), they are 

product and process management, continuous delivery, and technical or architectural management are 

represented in yellow, reflecting their focus on software solutions. Conversely, cultural management and Lean 

management are highlighted in blue, as they are linked to the team and their way of working. Subsequently, the 

sub-practices are integrated within each general practice, following the same structure established according to 

the corresponding practices detailed in Table 2. This integration is illustrated in Figure 3, demonstrating how 

each sub-practice is articulated within the framework of the general DevOps practices (five): (i) Continuous 

delivery is composed of eight practices in Figure 3 (b): continuous integration, version control, configuration 

management, trunk-based development, hypothesis-driven development, continuous and automated testing, test 
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data management, and continuous deployment. (ii) Technical or architectural management is composed of five 

practices in Figure 3 (c): loosely coupled architecture, infrastructure as code, cloud infrastructure, security as 

code, and security by design. (iii) Product and process management is composed of four practices in Figure 3 

(d): requirements management, feedback, continuous improvement, working in small batches, and team 

experimentation. (iv) Lean management is composed of five practices in Figure 3 (e): change approval, 

proactive fault notification, visibility of work, limit work in progress, continuous monitoring, and observability. 

(v) Cultural management is composed of seven practices in Figure 3 (d): generative organizational culture, 

continuous learning, team collaboration, performance measurement, job satisfaction, transformational 

leadership, and DevOps education (see concepts in Table 2). 
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(c) Practices in Technical or architectural management (d) Practices in Product and process management 
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Figure 3. Notation and practice DevOps in Essence. The authors 
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5.2. Description of DevOps practices in the Essence context 

We represented the DevOps lifecycle in Figure 4, which encompasses the following six phases: planning, 

development, integration, monitoring, deployment, and operation, starting in the planning phase and ending in 

the operation phase. Such representation provides a high-level view of the phases of the DevOps lifecycle, 

which are represented using Essence notation, allowing visualization of how the phases relate within the 

software development and operation process under the DevOps approach. 

Development

<Phase>

Integration

<Phase>

Monitoring

<Phase>

Deployment

<Phase>

Operation

<Phase>

Planning

<Phase>

 

Figure 4. Phases of the DevOps lifecycle in Essence. The authors 

Also, we identified practices, activities (including roles and competencies), and work products associated with 

each of these phases. This analysis is presented in Table 4, which details the elements corresponding to each 

phase of the lifecycle based on Essence elements, with contributions from literature review and validated with 

experts in the field. 

Table 4. Description of DevOps practices in the Essence context. The authors 

Phase Practices Activities (roles and competences) Work products 

 

P
la

n
n

in
g
 

● Product and process management: 

Requirements management 

● Technical or architectural 

management: Security by design 

● Documenting requirements 

● Managing product backlog 

● Role: DevOps team and 

Competences: Analysis and 

Teamwork 

● Designing the architecture 

● Role: Software Architect and 

competence: Systems Thinking 

● User stories 

● Requirements models 

● Product backlog 

● Architecture model 

 

D
ev

el
o

p
m

en
t 

● Continuous delivery: Version 

control, Configuration management, 

Trunk-based development, 

Hypothesis-driven development 

● Technical or architectural 

management: Loosely coupled 

architecture, Infrastructure as code, 

Security as code 

● Creating the pipeline 

● Creating and updating the source 

code  

● Developing deliverable 

● Recording version and changes in 

repository 

● Role: DevOps team and 

Competencies: Development, 

Communication, Systems 

Thinking  

● Pipeline 

● Source code 

● Delivery 

● Change log in 

Repository 

 

In
te

g
ra

ti
o

n
 ● Continuous delivery: Continuous 

Integration, Version control, 

Continuous and automated testing, 

Test data management 

● Performing tests  

● Role: QA Team and 

Competencies: Systems Thinking 

and Testing  

● Test execution report 
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Phase Practices Activities (roles and competences) Work products 
 

M
o

n
it

o
ri

n
g
 

● Product and process management: 

Requirements management, 

Feedback and Continuous 

Improvement, Working in small 

batches, Team experimentation 

● Cultural management: Generative 

organizational culture, Continuous 

learning, Team Collaboration, 

Performance measurement, Job 

satisfaction, Transformational 

leadership, DevOps Education 

● Lean management: Change 

Approval, Proactive Fault 

Notification, Visibility of work, 

Limit Work in Progress, Continuous 

monitoring and observability 

● Tracking team 

● Tracking process 

● Tracking resources (software, 

network, infrastructure, among 

others) 

● Measuring performance 

● Role: DevOps team and 

competencies: Systems Thinking, 

Collaborative work, and 

Leadership 

 

● Progress of the 

process 

● Training plan 

● Event log (feedback 

and incidents) 

●  Measurement report 

 

 

 

D
ep

lo
y

m
en

t 

● Continuous delivery: Continuous 

deployment, Configuration 

management, Version control 

● Configuring the production 

environment  

● Generating configuration files  

● Compiling code in the production 

environment 

● Role: DevOps team and 

competencies: Systems Thinking 

and Development  

● Configuration Files 

● Change Log in 

Repository 

● Deployment Scripts 

 

 

O
p

er
at

io
n

 

● Continuous delivery: Version 

control, Configuration management 

● Technical or architectural 

management: Infrastructure as code, 

Security as code, Cloud infrastructure 

● Implementing/Updating 

architectural features 

● Updating source code 

(maintenance) 

● Role: DevOps team and 

competencies: Systems Thinking 

and Development 

● Management 

Document 

●  Source Code 

● Change Log in 

Repository 

 

5.3. Visual representation of practices in the DevOps lifecycle using Essence 

We propose a representation of the DevOps lifecycle, encompassing phases, practices, activity spaces, alphas, 

activities, roles, competencies, and work products. This representation is designed by Essence elements, 

providing a standardized notation. This common notation facilitates the understanding and application of 

practices within each phase of the DevOps lifecycle. 

Nowadays, the details of DevOps practices are widely described in texts and books. A visual representation 

such as Essence will allow us to show the concepts in a clearer and more structured way and the information 

can be interpreted quickly. In [36] it is explained why graphical representations can be more effective than text 

for understanding and problem solving, which supports their use in disciplines such as software engineering. 

Knowing this advantage, the use of Essence in organizations would facilitate communication, transmit ideas 

more effectively, managing the ambiguity of multiple interpretations of DevOps practices. In addition to that, 

Essence is allowed to represent at different levels of abstraction and highlight relevant aspects without getting 

lost in unnecessary detail, which happens more often in textual notations. Essence also provides a standardized 

notation that facilitates model reuse and understanding across teams, even if they are geographically distributed. 

5.3.1. Planning 

In this planning phase are involved two practices: product and process management and architecture 

management, which are requirements management and security by design. These practices are carried out using 

activities such as documenting requirements, managing the product backlog, and designing the architecture. As 
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a result, various work products are generated, such as: user stories (to document requirements) and a product 

backlog (a prioritized list of user stories), requirements models (diagrams and prototypes), and architecture 

documents or models (which involve the infrastructure aspects of the software product). The main roles in this 

phase are the DevOps team (development and operations) and the software architect. We show the details of 

this phase in Figure 5. 
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Figure 5. Planning phase. The authors 

5.3.2. Development 

Four practices related to continuous delivery are involved in the development phase such as: hypothesis-driven 

development, trunk-based development, version control, and configuration management and three practices of 

architecture management: loosely coupled architecture infrastructure as code, and security as code. These 

practices are applied in activities such as: creating a pipeline, creating and updating the source code, developing 

the deliverable, and recording versions and changes in the repository, resulting in the following work products: 

pipeline (an artifact to document the sequence of automated steps of DevOps lifecycle practices or phases), 

source code, deliverable (a functional MVP), and change log in the repository (a file that records significant 

changes made to the source code). The role involved in this phase is the DevOps team. We present the details 

of this phase in Figure 6. 

5.3.3. Integration 

Four practices related to continuous delivery are involved in the integration phase, such as: continuous 

automated testing, continuous integration, test data management, and version control. These practices are 

applied during the testing activities, which can include functional, acceptance, and integration testing, among 

others. As a result, a work product known as the test execution report is generated to detail the results of the 

tests conducted to assess the quality status of the software product. The QA team (Quality Assurance) is 

primarily responsible for this phase. We provide more details about this stage in Figure 7. 

5.3.4. Monitoring 

In this phase are incorporated four practices related to product and process management: requirements 

management, feedback and continuous improvement, working in small batches, and team experimentation; five 

practices of lean management: change approval, proactive fault notification, visibility of work, limit work in 

progress, continuous monitoring and observability; and seven practices of cultural management: generative 

organizational culture, continuous learning, team collaboration, performance measurement, job satisfaction, 
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transformational leadership, and DevOps education. These practices are applied in activities such as: tracking 

teams, processes, and resources and measuring performance, resulting in the creation of various work products. 

These include a training plan (to track team skills), an event log (to provide feedback on incidents), the progress 

of the process (to monitor software product development), and a measurement report (to evaluate the 

performance of a process, software product, and team) and the DevOps team is essential in this phase. We 

present the details of this phase in Figure 8. 
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Figure 6. Development phase. The authors 
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Figure 7. Integration phase. The authors 
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Figure 8. Monitoring phase. The authors 

5.3.5. Deployment 

In this phase there are involved three practices of continuous delivery such as: continuous deployment, 

configuration management, and version control. Such practices are applied in activities such as configuring the 

production environment, generating configuration files, and compiling code in the production environment 

resulting in the following work products: configuration files and deployment scripts (files that contain 

instructions for executing a sequence) and change log in repository. Additionally, containerization (code 

packaging) and virtualization (environment creation) practices are integrated into the deployment and the role 

involved is the DevOps team. We relate the details of this phase in Figure 9. 

5.3.6. Operation 

This phase involves implementing two practices of continuous delivery: version control and cloud infrastructure 

and three practices of architecture management: security as code, configuration management, and infrastructure 

as code. The goal is to provide high availability, scalability, persistence, resilience, security, and other 

architectural features [3]. These activities and practices are carried out with the expectation of obtaining several 

work products, including an environment management document, which describes how the different 

environments, the source code, and the version and change log are configured, maintained, and managed in the 

repository. The DevOps team plays a fundamental role in this phase. We show the details of this phase in Figure 

10. 
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Figure 9. Deployment phase. The authors 
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Figure 10. Operation phase. The authors 

5.3.7. Limitations of the visual representation and the DevOps framework 

The Essence standard for visual representation is flexible, but it can be challenging for teams to learn and apply. 

Teams unfamiliar with it may need training and time to effectively use it, as it introduces a new way of 

representing practices. The standardized structure, while useful for simplification, can be rigid when adapting 

or representing complex practices that don’t fit neatly into the predefined visual models. Other standards, such 

as business process model and notation (BPMN), are also used in industrial environments for process 
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representation. Users are encouraged to use Essence notation together with other diagrams if they find them 

pertinent for a complete understanding.  

The labels and names used to the practices and their elements were found in the literature. However, users can 

adapt the names of practice labels and their elements if considered pertinent. 

A website is under construction to consolidate the elements of the DevOps framework. While it may be 

challenging to search and understand the specifications of this framework, current references are available at 

the following link for more details: https://github.com/cesarpardo/DevOpsFramework. 

6. Validation: evaluation of the metric for the understandability of the DevOps lifecycle representation 

from Essence 

A focus group was carried out as a qualitative research technique, this was based on the steps proposed by 

Kontio et al.[34], [35] the steps were: (i) defining the research problem, (ii) selecting participants, (iii) 

conducting the focus group session, (iv) data analysis and reporting, (v) improvement actions, (vi) research 

construction, and (vii) limitations. The focus group method proposed by Kontio et al. [30], [31] is an essential 

tool in software engineering for requirements gathering and analysis, as it encourages the active participation 

of stakeholders and ensures that the final product aligns with their needs and expectations. One of the main 

advantages of this method is its ability to identify needs and problems that may not be evident through other 

techniques, facilitating a deeper and more accurate understanding of the project requirements. Additionally, by 

promoting consensus among participants, the focus group method helps prioritize requirements effectively, 

ensuring that project resources are optimally utilized. Open discussion guided by an expert moderator not only 

enriches the information-gathering process but also strengthens the collaboration and commitment of all 

involved, resulting in a more robust software product well adapted to its context of use.  

6.1.1. Defining the research problem 

The main objective of this evaluation was to obtain an expert perception of this proposal through group 

interaction of professionals, in this sense, we sought to collect suggestions, opportunities for improvement, and 

recognition of the validity of the proposed solution. The focus group gathered the opinions and perceptions of 

professionals with experience in DevOps, evaluating the proposal in five variables: (i) completeness, (ii) 

suitability, (iii) applicability in agile approaches, (iv) ease of understanding, and (v) general features to assess 

the percentage of understandability of the representation (the metric proposed in the mechanism). 

The evaluation of these elements allowed us to meticulously structure the execution of the debate protocol, 

ensuring a clear and coherent guide for the discussion. Additionally, relevant documents were shared with 

participants so that everyone had the information necessary to contribute in an informed manner. Robust and 

systematic methods were established to capture and record information, allowing for accurate and complete data 

collection. Finally, a detailed analysis of the information obtained during the debate was carried out, using 

advanced coding and categorization techniques to identify emerging patterns and themes. This comprehensive 

approach facilitated the acquisition of high-quality qualitative data and provided a solid foundation for the 

interpretation and application of the findings in the context of software development. 

6.1.2. Selecting participants 

In this step, the profiles of the participants and the corresponding selection criteria were carefully defined. The 

established criteria included possessing students, and professionals with and without knowledge of DevOps, 

thus selecting forty-tree participants who completely satisfied the required profile. Once selected, they were 

sent a formal invitation to participate in the focus group, which was positively accepted by all. The date and 

time of the discussion session were then coordinated, ensuring a three-week window for proper planning and 

preparation. With the discussion session scheduled, proposal documents were sent to participants for prior 

review, ensuring that everyone had access to the information necessary for a productive and focused discussion. 

6.1.3. Conducting the focus group session 

This step was carefully organized by a member of the research group who acted as moderator, along with another 

member who assumed the role of rapporteur. The structure and sequence of the session were planned and 

communicated to the participants in advance, ensuring that everyone was informed about the development of 

the activity. During the session, the rapporteur was responsible for carefully recording each participant's 

observation and comment, using structured note-taking techniques to ensure complete and accurate capture of 

https://github.com/cesarpardo/DevOpsFramework
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information. This systematic recording allowed for rigorous monitoring of the discussions and facilitated 

subsequent analysis. At the end of the session, participants were asked to complete a questionnaire specifically 

designed to address the questions presented in Table 5. This questionnaire not only allowed for the collection 

of additional data and clarification of points discussed during the session but also offered participants the 

opportunity to reflect and expand on their responses, thus contributing to a deeper and more comprehensive 

understanding of the topics discussed. 

The proposed questionnaire consisted of twelve questions, of which the first six were related to defined variables 

related to skill participants (name, mail, student type, professional role, filiation, and DevOps expertise) and the 

last six were related to representation, the last question was open (see Table 5). From the six questions related 

to representation (see Table 5), the first five questions were evaluated using a 5-point Likert scale, ranging from: 

(1) Strongly Disagree, (2) Disagree, (3) Neither Agree nor Disagree, (4) Agree, and (5) Strongly Agree. It should 

be noted that each question was evaluated based on aspects such as clarity, simplicity, neutrality, scope, 

ambiguity, and coherence between the evaluated variables, among others. In addition, an open question was 

defined to collect suggestions from the representations, and based on the suggestions, make improvements to 

the proposal from an open perspective. 

Table 5. Research questions applied in the focus group and results of the survey. The authors 

Understandability 

Scale 

Total 

% 

(1) Strongly 

Disagree 
(2) Disagree 

(3) Neither 

Agree nor 

Disagree 

(4) Agree (%) 
(5) Strongly 

Agree (%) 

# Questions Q % Q % Q % Q % Q % 

Q1 Phases of the DevOps lifecycle 1 2.3 0 0.0 7 16.3 13 30.2 22 51.2 100 

Q2 
Agile practices involved in each 

phase 
1 2.3 4 9.3 7 16.3 19 44.2 12 27.9 100 

Q3 Activities of process 1 2.3 1 2.3 5 11.6 20 46.6 16 37.2 100 

Q4 Work products in each phase 2 4.6 0 0.0 5 14.0 22 51.2 12 30.2 100 

Q5 Roles and competences 1 2.3 4 9.3 7 16.3 18 41.9 13 30.2 100 

Q6 
An open question to collect 

suggestions for representations 
Open question 

6.1.4. Data analysis and reporting 

After conducting the focus group, the information obtained during the proposal discussion session was analyzed 

through the questionnaires completed at the end of the session. This activity was carried out following the 

strategies defined in the information capture and registration phase. Table 5 shows the count of the participants’ 

responses for each of the questions according to the established scale. Likewise, it presents the percentages for 

each of the questions for each of the five points of the Likert scale. Figure 11 presents the consolidated results 

and the distribution of the answers to the questions. 

Figure 11 presents the consolidated results and the distribution of the answers to the questions, where it can be 

seen that the evaluation results predominate: (i) strongly agree (51.16%) and agreement (30.23%) regarding the 

phases of the DevOps lifecycle, (ii) concerning the agile practices involved in each phase, predominance of 

agreement (44.19%) and strong agreement (27.91%), (iii) about the activities of process, predominantly agree 

(46.6%) and strongly agree (37.21%), (iv) regarding the work products in each phase, the majority agree 

(51.2%) and strongly agree (30.23%), and finally; (v) about roles and competences, agreement predominates 

(41.86%) and strong agreement (30.23%). In this sense, it can be concluded that the participants tend to agree 

with the statements and evaluations of the phases, agile practices, activities, products, and roles in the DevOps 

cycle. Likewise, and based on the results obtained, most participants express understandability and clarity of 

the elements in the representation. On the other hand, open question Q6 allowed participants to propose 

adjustments and improvements to the proposal, some of which will be addressed in the following section. 

Visual representation enhances DevOps practices by providing a clear and concise understanding of key 

software development concepts. This facilitates the integration of agile practices within DevOps by highlighting 

its essential elements such as activities, work products, roles, and competencies. Moreover, the clarity provided 

by the visual representation helps to strengthen the effective implementation of DevOps in project development. 

In addition, and as can be seen from the results of a focus group study conducted, it was possible to observe that 

participants agreed that visual representation improves the comprehensibility and clarity of the elements in the 

DevOps lifecycle. Specifically, 51.2% of participants ‘strongly agreed’ and 30.2% ‘agreed’ with the clarity of 

the phases of the DevOps lifecycle.  
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6.1.5. Improvement actions 

The results, comments, and opinions of the participants were meticulously analyzed and considered 

implementing improvement actions in the proposal. This review process allowed us to identify key areas to 

significantly improve and refine the proposal, identifying several opportunities to improve the understanding 

and usefulness of the representation, among them we highlight: (i) some participants pointed out the need for a 

clear explanation of the colors used, which would facilitate the interpretation of the visual content, (ii) regarding 

the phases of the DevOps cycle, it was suggested that there could be variations in the order of the interaction, 

so it was recommended to clarify this flexibility, (iii) Other comments highlighted that the names of the DevOps 

practices are sufficient for their understanding without the need for extensive definitions, (iv) in addition, it was 

observed that the document is aimed at a diverse audience, from individuals without prior knowledge to experts 

on the subject, for example. Therefore, it is recommended that each figure was a table of conventions. Therefore, 

it was added for providing a clear reference to the reader about the type of content, whether it is a deliverable, 

an activity, or another element, (v) finally, it was emphasized the importance of clarifying the five pillars of 

DevOps and the processes involved in each, as well as their meaning, to ensure a complete and accurate 

understanding of these fundamental concepts. 

 
Figure 11. Results of understandability. The authors 

6.1.6. Research construction 

To ensure that the research construct in this study was valid and aligned with our objectives, three fundamental 

techniques were implemented. First, the established content and format for the focus group session were 

rigorously defined and maintained. This structural consistency was crucial to ensure that the data collected was 

comparable and relevant, thus facilitating a coherent and uniform analysis. Special attention was paid to every 

detail of the session design, from the questions posed to the dynamics of interaction between participants, 

ensuring a structure that promoted the obtaining of valuable and meaningful information. Second, to minimize 

instrumentation errors, it was decided to audio record all discussion sessions. This measure allowed for an 

accurate and detailed review of all participants' interventions and comments, avoiding loss of information and 

ensuring that even the most subtle nuances of the conversation were captured. Transcription of these recordings 

provided a solid foundation for analysis, allowing researchers to revisit the discussions as many times as 

necessary to ensure accuracy in the interpretation of the data. Finally, to minimize possible biases in the 

interpretation of the results, a person external to the research was incorporated to review all the interpretations 

made during the analysis. This external review was essential to provide a critical and unbiased perspective, 

which contributed significantly to the objectivity and accuracy of the study's conclusions. The involvement of 

this external reviewer not only provided an impartial perspective but also reinforced the credibility of the 

findings, ensuring that the interpretations were robust and well-founded. 

Together, these techniques not only ensured the validity of the research construct but also improved the quality 

and reliability of the data collected and the conclusions derived, providing a solid foundation for future research, 

replicate, extend, and practical applications in the field studied. 
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6.1.7. Limitations and bias 

During the focus group, some limitations were identified, and solutions were implemented to effectively address 

them. First, there was an initial challenge for the moderator in controlling the discussion style of the less active 

participants, which was quickly resolved through the intervention of more experienced researchers. Second, 

invalid data occurred caused by incorrect responses from the participants, which were mitigated through the 

active intervention of the moderator, who facilitated the discussion constructively. Third, to mitigate the risk of 

limited knowledge and understanding, individuals with similar experiences were selected, prior reading material 

was provided, and complex topics were broken down into more manageable chunks. 

To reduce selection bias and encourage equitable participation, several measures were taken. The risk of not 

adequately representing the diversity of relevant opinions or perspectives was recognized and was addressed by 

ensuring the inclusion of a variety of relevant perspectives and experiences. Additionally, to prevent some 

participants from having a disproportionate influence on the discussion, rules were established that promoted 

an environment in which all participants felt comfortable sharing their opinions. To ensure that the moderator 

did not influence the direction of the discussion, an impartial moderator was used to guide the discussion 

neutrally. Finally, the difficulty of generalizing the results was considered due to the specific and small nature 

of the samples in the focus groups. To address this limitation, the focus group was complemented with a 

perception survey applied individually, which allowed for obtaining a more complete and generalizable vision 

of the research object. 

7. Conclusions and future work 

DevOps framework and practice representation in the DevOps lifecycle by using Essence contributes to 

conceptual understandability. This is concluded by obtaining approval among respondents on key aspects such 

as roles, competencies, work products, and development cycle activities. DevOps provides teams in productive 

environments with a clear and concise understanding of key software development concepts. Furthermore, it 

facilitates the understanding of agile practices because they are effectively integrated within the context of 

DevOps, highlighting their essential elements: activities, work products, roles, and competencies. Similarly, an 

opportunity is identified, as the proposal improves clarity on how the practices support the overall process and 

can help strengthen the effective implementation of DevOps in project development. 

On the other hand, by adopting Essence the standard for visualizing practices in DevOps, organizations can 

establish a common and consistent framework for software development, facilitating collaboration and 

communication among teams. The representation carried out, in Essence, can be adapted to different contexts 

and software development needs, allowing organizations to customize and adjust their processes in DevOps as 

necessary. Essence as a graphical notation not only simplifies the representation of DevOps practices but also 

improves communication, decision-making, and efficiency in software development, making it a fundamental 

tool for software engineering in organizations. 

Essence can be used as a standard for visualizing practices in DevOps. In addition to this, this proposal can be 

used in conjunction with the DevOps Framework for explaining and detailing the processes and practices of the 

reference model, so that individuals can assess the degree or percentage of implementation of practices in 

DevOps individually and/or collectively, at both a general and granular level. This leads to the description of 

one of the limitations of this work, reaching the evaluation level, which can be seen as future work since the 

purpose was to showcase Essence as an alternative for representing and tracing the mentioned practices. This 

representation of DevOps using Essence is an original outcome of the research and was empirically validated 

through focus groups during the evaluation session described in Section 6. 

Finally, as future work, it is suggested to conduct case studies applied in real environments related to software 

development where the phases, practices, and activities related to the representation are applied. Additionally, 

these practices can be related to work in sustainable software development, as the adoption of DevOps practices 

can contribute to reducing resource waste, improving code quality, optimizing resource usage, and facilitating 

quick adaptation to changes in the operational environment and business requirements. 
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