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Abstract: In this article, a hybrid method is proposed for the needs, analysis and design phases, in software development both 

traditional methodologies and agile methodologies are involved. In the requirements survey and analysis phase, the delphi method is 

applied and due to the flow of the stages it resembles the waterfall methodology, during the design it is proposed to use a user-oriented 

design and a nomenclature standard to define the base of data, at the end of the previous phases obtain a list of priorities that is used in 

the agile methodology of SCRUM, obtaining as a result a hybrid method (Cascade / Scrum). The main objective of this hybrid method is 

to generate documentation that makes the coding phase easier for programmers. 
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1. Introduction 
 

Currently software development has become essential to 

automate various activities that are carried out in daily life, 

due to this, the demand to build software products has been 

increasing exponentially. This led to the development of 

various techniques and methods that allow this process to be 

carried out more quickly and with quality. But with the 

passage of time it has been discovered that it is difficult to 

completely follow any methodology, because the projects 

and work teams are very different, as in the article “Hybrid 

Software and System Development in Practice: Waterfall, 

Scrum, and Beyond”[1], does a study with various 

participants who use different development approaches and 

they combine during practice, showing that most use a 

traditional model as a framework, connecting it with various 

agile practices. 83.9% of the participants affirm that the 

development approach arises from experience, 52.2% that 

the company defines a standard approach, more than a 

quarter affirms that the development approaches are selected 

on a more individual basis and adapted during projects in 

response to given situations. 

 

The work “Hybrid Software Development Approaches in 

Practice: A European Perspective”[2], conducts an 

interesting study where they survey different companies that 

applied hybrid development approaches which arose from 

the evolution of carrying out different work practices since 

those established in their workplace did not cover 100% the 

needs for software development. The foregoing confirms 

that the needs of each company are different from each 

other, so relying on a single process for software 

development is insufficient to meet the needs of the projects. 

 

One of the primary stages in this process is the gathering of 

requirements, based on “Application of a hybrid process 

software requirements management”[3], software 

requirements management is essential to achieve expected 

levels of productivity and quality in software development. 

This stage must be given more than 50 percent of the 

estimated time for a project, coupled with this in the “Impact 

of Requirements Elicitation Processes on Success of 

Information System Development Projects”[4]states that it is 

much more expensive to correct an error at the coding stage 

than to correct in the early stages. 

 

For this reason, a hybrid method between agile and 

traditional methodologies is proposed in the requirements, 

analysis and design stages, with the aim of generating 

documentation that will allow the maintenance of the 

software product to be faster and more efficient in the future. 

The programmers who perform such activity. 

 

2. Hybrid Method 

 

Agile methodologies provide various benefits to software 

development, such as: incremental project deliveries, quick 

releases, flexible to changes in different stages of software 
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development. However, one of its main limitations is the 

lack of documentation throughout this process, which makes 

maintenance and updates difficult. 

 

The hybrid method proposed in this article consists of 

combining the advantages offered by agile methodologies, in 

this case SCRUM is used: iterations with sprint, priority list 

and extreme programming methodology (XP) that during 

coding do pair programming. It also takes advantage of 

traditional methodologies such as technical documentation. 

The Delphi method is applied in the requirements survey, 

analysis and definition of a coding standard. 

 

In the Figure 1shows a diagram that outlines the proposed 

hybrid method. 

 

It is important to mention that this hybrid method is divided 

into two jobs, in this article only the first phases for software 

development will be addressed, which are: requirements 

survey, analysis, design. The coding, testing and launch 

phases can be found in the article “Hybrid Method for 

Software Development Based On Agile Methodologies in the 

Coding and Testing Phases”[5], 

 
Figure 1: Hybrid method sketch 

 

3. Requirements phase 
 

The requirements survey is one of the most important phases 

of software development, it is in charge of compiling the 

client's needs. Within the proposed method, it is defined to 

carry out the following cycle as observed in the Figure 

2these iterations based on the delphi method. In a 

comparative way, it is mentioned that the delphi method is 

an iterative process with the participation of people 

considered experts in order to obtain a consensus according 

to a common issue or problem, in this case the people who 

will be involved in the iterative process are the owners of the 

products and all the people involved in the process in order 

to obtain more detailed information from different points of 

view. 

 
Figure 2: Survey of requirements 

 

The following is a detailed explanation of the application of 

each of the steps necessary to perform the requirements 

survey. It should be clarified that as illustrated in Figure 2, 

the application of the delphi method consists of performing 

2 to 3 cycles from the interview to feedback with the actors 

in order to collect the greatest amount of information in each 

round and obtain specific details. 

 

1) Identify the sources of the requirements 

SWEBOK [6] mentions that in the area of knowledge 

requirements the requirements have many sources in typical 

software, and it is important that all potential sources are 

identified and evaluated for their impact. 

 

Therefore, it is proposed to carry out this identification of 

the sources in a table to describe the activities carried out by 

each actor involved in the process, the proposed format is 

illustrated in the Figure 3. 

 
Figure 3: Stakeholder identification form 

 

The format consists of briefly and broadly describing the 

activities carried out by those involved, according to this 

assigning a degree of importance (high, medium and low) 

during the process. 

 

2) User stories 

In this method it is proposed to make the user stories with a 

suggested format see the Figure 4.The format was designed 

with the objective of collecting as much information as 

possible, adding features that later worked for planning. 

 

 
Figure 4: User story format 

 

After completing the user stories, an extremely important 

step is carried out, which is the realization of the box 

diagram with BPMN symbology, this allows to visualize the 
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flow of information and the people involved in a general 

way. 

 

3) Feedback with stakeholders 

The delphi method has various uses, in this case it is applied 

to the requirements survey stage with the purpose of 

obtaining more detailed customer needs. 

 

Step-by-step method application: 

a) Identification of the problem or issue: it is briefly 

explained what the current problem is.  

b) Preparation of the questionnaire: a questionnaire related 

to the project to be developed is prepared. 

c) Define the panel of experts or participants in the survey: 

for the application of the delphi method in raising 

requirements, the experts are the people involved in the 

project who are our source for obtaining the 

requirements. 

d) Distribute the questionnaire:this step is covered when 

conducting the interviews. 

e)  Analyze results: for the analysis of the results, the user 

stories and the cell diagram are made. 

f)  Delivery of analysis to experts: it is briefly explained to 

those involved what was obtained from the interviews 

and if their needs were expressed in the best way. 

g) Second analysis: new more detailed questionnaires are 

carried out with questions that resolve doubts about the 

first application of the interview, to carry out a second 

analysis and identify more specific details of the 

requirements and if necessary modify the user stories and 

the diagram of cells with BPMN symbology. 

 

Carry out the process again from step two to four, with the 

objective that in the new round, more specific aspects that 

were omitted in the first interaction with the actors are 

considered. This process is repeated until a level of 

consensus is reached. Due to the times the process of trying 

several times cannot be very long. 

 

4) Acceptance of the actors 

In the acceptance by the actors, it is explained in detail how 

is the process that is currently used to solve some activity 

and identifying the possible needs that may arise during the 

use of the software product; If everyone agrees to continue 

with the next phase, it is reflected in a document where the 

person in charge of the project and the owner of the process 

sign with their consent. This step is extremely important 

since in the future if small changes can be made, but the 

total change of the project will not be possible since that is 

why the document is signed where the deliverables are 

reflected. 

 

4. Analysis Phase 
 

Requirements analysis is the most complex phase during the 

software life cycle as it is in charge of translating user 

requirements into operational characteristics of the software. 

These are usually directed so that programmers can translate 

them into software. 

 

It is proposed to carry out the following process shown in 

the Figure 5. At this stage, the delphi method is implemented 

with the aim of performing various iterations that allow the 

entire analysis to be carried out in more detail and that when 

the programmers in charge of the software development are 

building software, it is easy to understand the process.

 
Figure 5: Requirements analysis 

 

1) Description of business logic 

It is in charge of defining the rules that are applied in the 

real world to instructions so that a software system can 

understand how it is going to treat information. A format is 

proposed (Figure 6) that allows the business logic to be 

clearly organized, it is important to mention that for each 

user story there must be a business logic. 

 
Figure 6: Business logic format 

 

2) Testing with various scenarios 

These tests are carried out using the box diagram obtained in 

the requirements survey and the business logic. 

 

3) Feedback with analysts 

On several occasions, carrying out a first analysis is not 

enough because in principle all the small details are not 

considered, therefore, carry out steps two and three as a team 

with the different analysts so that all aspects that were not 

initially covered are covered. were observed and if the 

details described in the business logic are easy to understand 

for a programmer who is not related to the project. 

 

5. Design Phase 
 

In the design process it is of utmost importance to have as 

much contact as possible with the client and especially with 

the end user, since this will provide us with better 

information about the design. 

 

In the proposed model, the design process is shown in the 

Figure 7. 
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Figure 7: Design 

 

1) Interface design 

The interface design is focused on the user whose purpose is 

to create software products that meet specific needs of end 

users, obtaining the greatest satisfaction and the best 

possible user experience with the minimum effort on their 

part. This process can be done in various ways such as: 

 Freehand sketches 

 Mockup 

 Prototype (Showing the navigation but without the final 

operation) 

 

2) Database design 

The design of the database is largely derived from business 

logic and is done using a relational diagram and data 

dictionary. The design must be based on the defined 

standard to properly name databases, tables, and fields. The 

following standard is suggested: 

 The name of the database is capitalized. 

 The names of tables use camel notation. In camel 

notation (so called because they look like the humps of a 

camel) the names of each word start with a capital letter 

and the rest are written in lowercase. No periods or 

hyphens are used to separate the words. 

 Field names start with lowercase and later use camel 

notation. 

 The names of databases, tables and fields must be 

meaningful. Write comments to each field. 

 Normalize the database. 

 

3) Testing 

As it has a user-centered design, the tests to verify the 

correct operation of the software product are carried out with 

the end user and according to each user story. 

 

4) Priority list 

The priority list allows the deliverables to be in the form of 

iterations, the requirements are classified by different 

priorities, using the MoSCoW method and indicating in a 

column the sprint number to which it belongs. To do the 

above, the format of the Figure 8 

 

 
Figure 8: Format for priority list 

 

6. Application of the proposed hybrid method 
 

This hybrid method was applied during the migration of an 

information system called “Teaching Evaluation” for the 

Technological Institute of Apizaco, and excellent results 

were obtained. 

Teacher evaluation was carried out in two versions, in 

version 1 methodologies and / or methods that supported 

software development were not used, in version 2 the 

proposed hybrid method was used, to clearly visualize the 

differences that existed during development software, a 

comparison is shown in the Table 1, this includes the stages 

of requirements collection, analysis and design. 

 

Table 1: Hybrid method application comparison 

Teacher evaluation 

 Version  

1 

Version 2 

Applying hybrid method 

Identification of actors   

Interview with actors   

User stories   

Cell diagram   

Delphi method application for 

feedback with actors 

 
 

Business logic   

Delphi method application for 

feedback with analysts 

 
 

User-oriented interface design   

Database design   

Design tests   

Generate priority list   

 

Figure 9 shows the approximate execution time of each of 

the phases of software development. As can be seen, the 

coding time decreased considerably since more time was 

dedicated in the first phases and the documentation 

originating from them allows the software construction 

process to be faster and more understandable for 

programmers. 

 

 
Figure 9: Comparison of software development phases 

 

7. Conclusions 
 

The hybrid method proposed for the requirements, analysis 

and design phase is proposed with the intention of covering 

one of the limitations of agile methodologies, which is the 

lack of documentation. The case study called Teacher 

Evaluation shows a practical example of the application of 

the hybrid method in a web-oriented project with a 

controller view model. The documentation obtained allows 
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the programmer to be clear about the objectives and goals of 

the code. 

 

Finally, we can conclude that the hybrid method reduced 

programming errors, which in turn optimized the coding 

time and, in the end, higher quality software was obtained 

with documentation that allows easier maintenance and / or 

changes. 
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