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Abstract. Hybrid software processes that integrate agile and traditional practices
are currently the most commonly used in the industry. Typically, development
activities employ agile practices, while management tasks rely on more tradi-
tional methods. However, the optimal combination of practices depends not only
on project attributes, such as team size, but also on the specific characteristics
that need to be emphasized, such as time to market or early value addition. Dy-
naTail was introduced as a method for integrating hybrid process tailoring with
practice selection to optimize specific characteristics. While it received positive
feedback in industry evaluations, users noted the need for a supporting tool to
simplify the process for software developers, allowing them to focus on process
elements rather than the technical details of the method. In response, we devel-
oped DynaTool, a model-driven engineering (MDE)-based support tool designed
to meet this need. DynaTool offers interactive interfaces for specifying processes,
context, and practices. In this paper, we refine DynaTail’s optimization strategy
to clearly identify the practices that should be applied to each process activity
to maximize the desired characteristic. We also update DynaTool to incorporate
these enhancements.

Keywords: Hybrid software process - MDE-based tool - software process eval-
uation.

1 Introduction

A software process is defined as a combination of roles, activities and work prod-
ucts [2l14]. Processes have been valued by software companies as a means for man-
aging development in an organized manner so that it is possible to plan, schedule and
provision software projects [23]. However, a single process does not fit all kinds of
projects, even within the same organization. For example, the required developer expe-
rience depends largely on the complexity of the product, or the type of technologies that
need to be used for its development [5l6]. Similarly, a small project could skip building
several work products. The activity of adjusting the company’s process to the particular
characteristics of the project being addressed is called tailoring.

Agile methods propose a series of practices that software development teams adopt
and adapt to address project development. These methods are specially appropriate to
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promote productivity in projects with high uncertainty but they do not provide strong
support for project management [29]. Therefore, most companies follow hybrid pro-
cesses, i.e., a combination of agile and traditional practices. Large companies used to
define traditional software processes with strictly specified activities, responsibilities,
workflow, work products, etc., but lately most of them start adopting some agile prac-
tices. Conversely, small companies that tried to follow a completely agile methodology,
soon realized that some structure is required for managing projects under control [19].
However, it is not easy to assess which combination of agile and traditional practices
adopted is the most appropriate one provided that this depends on the intended project
characteristic as well as the project context [1L1117].

The DynaTail method is designed for companies that must frequently adapt their hy-
brid processes to meet the diverse needs of their clients [31]]. Tailoring, in this context,
goes beyond simply adjusting the general process to fit a specific context; it also in-
volves selecting different practices based on the characteristics that need optimization.
DynaTail accomplishes this through two stages. First, the general process is tailored to
align with the project’s specific context. Second, it identifies the optimal combination
of agile and traditional practices for executing the tailored process activities according
to the desired characteristics.

DynaTail has been validated in a real software development company [21]. Al-
though the company’s process engineer highly appreciated the method, he highlighted
the complexity of applying DynaTail without a supporting tool. We built DynaTool to
support DynaTail based on the formal models defined in [31]]. A first version of this tool
was reported in [37]. Nevertheless, we argue that the complexity of the method, and not
only the tool, could have also prevented the process engineer to fully grasp the potential
and some of the features that could actually provide real hybrid optimized processes. In
particular the first version did not explicitly defined the process along with the particular
practices that should be applied for carrying out each activity.

We here present a refined version of DynaTail that automatically selects the set of
practices for implementing the tailored process that optimizing the desired characteris-
tic. We also present an updated implementation of DynaTool taking into account this
improvement.

The rest of the paper is structured as follows. Section [2] presents background on
software process improvement and tailoring, hybrid processes, and a general descrip-
tion of the DynaTail method. Section [3|describes DynaTool, its supporting models and
transformations as well as the process for applying it [21]] now using DynaTool. Finally,
we describe our ongoing work and draw some conclusions in Section 4}

2 Background

2.1 Process Tailoring and Improvement

Software process improvement (SPI) is the area in software engineering that deals with
the evaluation of software development processes, to assess and potentially improve
them [13]]. SPI used to follow strategies based on models such as CMMI and standards
such as ISO that define a series of process areas that should be considered in order to
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reach a certain maturity level. This approach added repeatability but they have shown
to be rigid for some kinds of applications, e.g. innovation projects.

Software process tailoring is the act of adjusting the activities of a process in order
to create a new process suited to a different (and likely narrower) context [12]]. But the
context is not all that matters. Peng Xu and Balasubramaniam [39] and Vijayasarathy
and Butler [36] found that tailoring is not only influenced by the project context, but also
a set of environmental factors, challenges, project goals and process tailoring strategies.

Pedreira et al., in a systematic review [25]], found that while most software process
tailoring approaches involve some level of formality, the majority are only suitable for
large organizations. Kalus and Kuhrmann [16]] also conducted a systematic review on
the criteria used for tailoring software processes. Their findings highlight the signif-
icance of specific organizational factors, which can serve as guidelines for selecting
appropriate agile methods.

Software & Systems Process Engineering Metamodel (SPEMﬂ and Business Pro-
cess Model & Notation (BPMNf] are the OMG standards for specifying software pro-
cesses and business processes, respectively. Although SPEM is expressive for captur-
ing subtleties of software processes, it lacks supporting tools. On the other hand, BPMN
counts on a plethora of tools but it is not expressive for certain particularities of software
development [9] such as modeling activities where several roles are involved or identi-
fying variation points. However, in most cases BPMN supporting tools are enough.

SPEM and BPMN are the OMG standards for specifying software and business
processes, respectively. While SPEM is well-suited for capturing the particularities of
software processes, it lacks sufficient tool support. In contrast, BPMN benefits from a
wide range of tools but falls short in expressing certain specific aspects of software de-
velopment [9], such as modeling activities involving multiple roles [28] or identifying
variation points. Nevertheless, in most cases, the tools available for BPMN are ade-
quate. Pillat et al. [26] introduced BPMNt, an extension of BPMN designed to define
variability in software processes modeled with BPMN. While this approach leverages
BPMN'’s more user-friendly notation, deviating from the standard creates incompatibil-
ity with existing tools, hindering automatic transformations.

Hurtado et al. [15] propose a MDE-based strategy for software process tailoring.
They consider a process specified in SPEM and a tailoring transformation that takes the
process and the context models as input and yields a project specific process also speci-
fied in SPEM. This approach makes use of SPEM’s variation primitives for identifying
the process variation points.

Improving Agile processes involves optimizing how teams plan, execute, deliver,
and gather feedback on development projects to streamline workflows and enhance
efficiency [30]. Agile methodologies offer a framework for continuous improvement,
empowering teams to respond to evolving business needs through the use of metrics,
practices, and technology [4].

Campanelli et al. [3] conducted a systematic literature review on the tailoring of
agile methods, including the various approaches used. Their analysis and classification
revealed that most agile method tailoring techniques were independent of the specific

3http://www.omg.org/spec/SPEM/
“https://www.omg.org/bpmn/
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Fig. 1: DynaTail’s process (extended from [37])

agile method employed by the organization. They also found that the tailored meth-
ods were primarily based on Scrum or XP, the tailoring approaches were grounded in
method engineering (a meta-method process), and the tailoring criteria were largely
driven by internal factors such as project type and communication.

Thiemich and Puhlmann [34] propose an integrated BPM project methodology
framework that merges BPM with Scrum, focusing on the technical implementation
of business processes. Martins and Zacarias [22] introduce an agile BPM methodol-
ogy consisting of three key steps: process discovery, supervision, and assessment. They
also compare various BPM methodologies, such as AGILIPO and Agile BPM Project.
Zacarias et al.[40] compare four meta-models and propose an agile BPM meta-model.
Von Bernardo et al.[1]] link agility with BPM by presenting an agile BPM management
method that spans four areas—analysis, planning, design, and building—where busi-
ness, application, and technology goals are integrated into the analysis and planning
phases.

Ozdenizci et al.[24] investigate the use of business process management method-
ologies to enhance agile software processes and agility maturity. Giachetti et al.[10]]
propose a model-driven approach for selecting agile practices, ensuring development
processes align with quality standards.

2.2 Hybrid Software Process Improvement

Traditional software processes intend to bring structure into software development so
that projects are easily managed. They define steps in order to avoid uncertainty and
improvisation. However, in projects for innovative domains or not well defined require-
ments, these processes do not result effective. Agile software development methods
have been proposed to deal with these difficulties.
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Several companies have adopted agility, but completely agile projects are difficult to
provision and schedule. Hybrid software processes that combine some agile and some
traditional practices are a trade-off approach. Kuhrmann et al. [19] defined a hybrid
software process as “any combination of agile and traditional approaches that an orga-
nizational unit adopts and customizes to its own context needs". One of the first proposal
for hybrid software processes is “Water-Scrum-Fall" [38] where management activities
are addressed with traditional practices while software development follows Scrum. But
not any combination of practices is appropriate [27]] for the organization and the project
goals.

Evaluating each combination of practices presents a significant challenge [35]. De-
termining the appropriate level of agility is equally complex [7]]: which activities should
be handled by each approach, and which practices should be applied to each activity?
While some empirical guidelines exist [33]], both the desired characteristics of processes
and the available practices evolve over time. Therefore, selecting the optimal combina-
tion of practices requires ongoing adjustment [[17]].

2.3 DynaTail

DynaTail acknowledges that context-based tailoring is not enough for process improve-
ment, since two or more tailored processes may be consistent with the context but they
improve different attributes. Moreover, the practices - either traditional or agile - that
are applied for executing each activity, will also have an influence. Therefore, DynaTail
explicitly considers these three dimensions: context, practices and desired attribute to
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Fig. 3: Trade-off Agile Planning Process (from [37]])

be improved for generating the appropriate process to be applied in a particular project
with the purpose of optimizing certain particular characteristic.

The method involves two main activities: tailoring the process to the context, and
choosing the appropriate practices that optimize the desired characteristic for imple-
menting the activities of the tailored process. DynaTail defines tailoring as a model
transformation that takes the process and context models and yields an adapted process
model. The selection and evaluation of the most appropriate practices is carried out by
computing the combination of practices in an influence graph that optimize the intended
characteristic.

Here, the attributes that influence the intended characteristic to be improved are
specified along with the weight of their influence. Similarly, the set of activities in the
tailored process model may influence each of these attributes with different weights.
Finally, each activity may be implemented with different practices, each one with its
own influence weight. There is a different influence graph for each characteristic, and
they are also specific to the organization since the included activities are those in the
process model and the practices are the ones regularly applied in the organization.

The weights used in the evaluation are organization-specific, ranging from -2 to 2,
as suggested by Diebold et al. [8]. A weight of -2 signifies a highly negative influence,
while 2 indicates a highly positive influence. These weights are initially assigned by
experienced developers within the organization and may be adjusted over time based
on empirical results from previous projects. After evaluating the tailored process and
its selected practices, the process engineers may determine whether the outcome is sat-
isfactory. If not, they might choose to manually adjust the process or its context. Such
modifications would also affect the selection of practices for implementing each activ-
ity. Activities and artifacts involved in DynaTail’s process are identified in Figure[T]
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3 DynaTool

In order to build a user-friendly supporting tool for DynaTail, the method has been fully
formalized. An initial version of these DynaTail’s models has already been presented
in [31]] where all activities and artifacts identified in Figure E] are formalized.

DynaTool is based on these models and a first version was presented in [37]. In
this paper we present a refinement of this tool that improves the evaluation activity
in order to compute the optimal set of practices for implementing the process. This
is represented in Figure |1| as “Practice evaluation and selection" updating what was
originally activity called “Process evaluation". In this section, we replicate the process
and context from the running example in the previous paper, providing a more detailed
explanation of each element. Additionally, we introduce several new components: (1) an
enhanced version of the tailoring rules definition interface, (2) an updated completely
formalized influence graph model, and (3) the newly added “Practice Evaluation and
Selection" activity, accompanied by two application scenarios.

3.1 Process Definition and Modeling

Organizations often establish specific processes to guide different types of projects.
For instance, there might be distinct processes for system quality assurance, require-
ments specification, or project planning. These general processes should be tailored
and adapted to fit the unique needs of each individual project. DynaTool uses BPMN
for process formalization, provided that this notation is widely used in industry for
process specification. Figure [3]illustrates the Trade-off Agile Planning Process process
included in [21]].

There are several modeling tools for specifying processes in BPMN such as Boni-
taSoft, Eclipse Modeler, BPMN.io and Bizagi. This has both benefits and drawbacks.
Companies may choose any tool for modeling their processes but each of them imple-
ments its own flavor of BPMN adding some extra characteristics that are not necessarily
compatible with BPMN 2.0 that is the strict standard.

To address this issue, we have built a set of projectors. First, an injector that trans-
forms the BPMN process (BPMN file), that may be defined in any commercial BPMN
modeling tool, into a BPMN 2.0 standard process model (XMI file). Second, an ex-
tractor that transforms the BPMN process model of the configured process (XMI file)
back into a BPMN process description (BPMN file). This is necessary for visualizing
in any BPMN modeling tool the result of applying DynaTool for obtaining the process
to be applied in the particular project. Figure [2] describes DynaTool’s architecture with
respect to these projectors.

The projectors consider matching elements between the BPMN process and the
BPMN process model. In this sense, there are process elements in BPMN processes
that are not used for the injector such as those related to their layout, but that need to be
preserved because they will be later needed for the extractor.

The injector applies the following steps: (1) Identify elements of the BPMN process
that are relevant for building the process model, (2) Semantic analysis of the labels in
the BPMN file, (3) Establish a dictionary that implements the matching elements, (4)



8 M.C. Bastarrica et al.

w < Document Root
w < Definitions Case Study Zenta
» <» Collaboration Trade-off Agile Planning Process
b Process Process3
> <+ Lane Set
» [~] Task Create stories
Start Event Start
‘| Task Prioritize user stories
‘| Task Select user stories
‘| Task Divide stories into tasks
‘| Task Weigh the tasks
\/x/‘ Exclusive Gateway Is there consensus?

NN N N

‘| Task Justify estimation differences
‘| Task Censclidate planning
» [=] Task Ajdust gantt
() End Event End
< Data Stora Reference Jira
> <+ BPMN Diagram Trade-off Agile Planning

Fig. 4: Trade-off Agile Planning Process Model (from [37]])

Create a hierarchical structure from the BPMN 2.0 metamodel, (5) Build the process
model (XMI file).

Figure[3]shows the same Trade-off Agile Planning process presented in [37] defined
using BonitaSoft while Figure [ shows the BPMN process model generated after ap-
plying the injector. This BPMN process model conforms to the BPMN 2.0 metamodel
and can be manipulated using EMF tools. However, this BPMN process model does not
consider the graphical elements (only standard process elements).

The goal of DynaTail is to provide the process engineer or project manager the ac-
tual process that should be applied in a particular project including the details about
the practices to be used for executing each activity. Therefore, this process should be
displayed in a human understandable notation. To this end, the extractor that takes the
process model resulting from applying DynaTail back to a process model that can be
displayed in a BPMN modeling tool. The extractor applies the following steps: (1)
Identify elements of the BPMN process model for building the BPMN process, (2) Se-
mantic analysis of the labels in the XMI file, (3) Establish a dictionary that implements
the matching elements, (4) Create a hierarchical structure from the BPMN description,
(5) Build the BPMN process model (BPMN file). Provided that the XMI file does not
contain information about process elements sequencing, the original BPMN file is also
used as input in order in order to make use of the elements’ graphical layout to build
the BPMN file for displaying the process.

3.2 Influence graph definition

Each organization counts on an Influence graph for each potential characteristic that
may need to be optimized. Here, the set of practices - either agile or traditional - that
may implement each activity in the process are specified. Also, this graph specifies
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Fig. 5: Influence Graph

how much each of these practices influences the corresponding activity. Provided that
BPMN does not count on variability primitives, we specify the process variability in
this influence graph.

Figure[I0|shows the Influence graph model for the process in Figure 3] The graph is
structured in four levels. First, the characteristic to be optimized that in our example is
“Customer value". A second level of attributes that, according to the literature, have an
influence on that characteristic. In our case, these are “Valuable delivery" and “Delivery
on time". Third, we have the set of activities on the process model that influence each
attribute. And finally, the set of agile practices that may be used for implementing each
of these activities. Each of these influences is quantified with a value between -2 and
2 that is initially defined by experts that usually apply the process and then they are
adjusted according to empirical results. This graph conformes to an Influence graph
metamodel that refines that presented in [37] for including practices explicitly relating
them to the activities they may implement.

In order to better illustrate the way this Influence graph is used to obtain the opti-
mized process, we have significatively extended the graph by adding several alternative
practices that may be used for implementing each activity. Each of these practices has
a different influence weight on the activity. For example, “Valuable delivery" has an
influence of 0.7 on “Customer value", while “Delivery on time" has an 0.4 influence.
Relating activities, the “Adjust Gantt" activity may implemented with three different
practices, each one with its own weight: “DOD" 1.5, “Backlog grooming" 1.0, and
“Work breakdown structure" 1.0.

3.3 Context Definition and Modeling

A project’s context is defined by the characteristics of its environment. Common char-
acteristics in software development projects include system size, software complexity,
development team size, and domain knowledge, among others. While a company may
establish a standardized development process and apply it consistently, it can also take
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contextual characteristics into account to select or tailor the process, making it more
suitable for each specific project. Although any characteristic could theoretically be
used to define the context for process tailoring, research has shown that project/product
size and application domain are the most commonly considered dimensions [18]. In this
paper, we adopt a broad perspective and consider any type of dimension.

To develop DynaTool, we formally represent the project context as a model that
integrates seamlessly into the tool. We have created a custom context definition interface
that enables the process engineer to specify the context attributes to be considered,
while the project engineer can assign values to these attributes for a specific project.
Additionally, we have developed an injector that takes the context, defined as a JSON
file generated by this tool, and converts it into a context model.

In order to replicate the running example presented in [37], we show in Figure[T|the
same context. Figure 6] shows the interface through which the project manager defines
the context, while Figure[7illustrates the resulting context model after applying the in-
jector. The context model comprises two sections: the Organizational Context Model,
which defines all context attributes and their potential values, and the Project Context
Model, which configures these attributes with specific values for a given project con-
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text. Only attributes defined in the Organizational Context Model can be configured.
As indicated in the interface, the Project Owner attribute in the context model is set to
“External", as specified at the bottom part of the model. Similarly, the Willingness to
Negotiate attribute is set to “Low".

In the lower part of the context definition interface there is the possibility of upload-
ing the BPMN process file and lounge first the injector and then the tailoring transfor-
mation described in the following section.

3.4 Process Tailoring Definition and Modeling

We developed a new interactive tool for defining transformation rules for process model
tailoring. The generated transformations follow the same syntax as before. Using a sepa-
rate model injector, these rules are then transformed into an ATL transformation model,
which takes both the process and context models as input and produces a tailored pro-
cess model as output. In what follows we describe each of these activities, their user
interfaces and their supporting models.

Writing tailoring rules in a formal language is highly complex and could pose a
significant barrier to making DynaTool applicable across various processes and contexts
in industry. To address this, we designed a even more user-friendly interface that allows
process engineers to define these tailoring rules interactively.

To this end, the Process model and Context model must be defined in advance.
First, DynaTool retrieves all activities from the Process model (see Figure @ The
process engineer can then select an activity that may be implemented differently based
on specific context values. A rule will define for example that in certain contexts, the
activity should not be necessary to be performed as part of the optimized process.

For instance, in this example, “Prioritize user stories" has been selected. A specific
rule for this activity can then be defined using the user interface shown in Figure [8b]
Figure[Q]presents three rules defined by the process engineer for this activity. For exam-
ple, rule 3 is the one generated according to the specification in Figure[8} Product owner
is classified as “internal" or their Willingness to negotiate is “high," as outlined in the
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helper def:rulefptl(}:Boclean=
if(thisModule.getValue('Project owner type') = 'externgl'
and thisModule.getValue{'Willingness to negotiate') = "low' )
then true else false endif;

helper def:ruleOpt2():Bocleans=
if((thisModule.getValue('Project owner type') = 'external’
and thisModule.getValue('Willingness to negotiate') = 'medium")
or (thisModule.getValue('Project leader type') = "internal’
or thisModule.getValue('Willingness to negotiate') = 'high') )
then true else false endif;
helper def:rulefpt3(}:Boolean=
if(thisModule.getValue('Project owner type') = "internal'
and thisModule.getValue{'Willingness to negotiate') = 'high' )
then true else false endif;

Fig. 9: Tailoring rules automatically generated (adapted from [37]]

context specification of the previous section, then the Prioritize stories activity must be
included in the tailored process. In this case, if no other rule applies, the process will
remain as shown in Figure [3] with no activities removed. Similarly, the first rule is the
one that would be applied in the context defined in Figure [f]

Once all the desired rules have been defined, the transformation shown in Figure |2|
can be automatically generated. It is important to note that this operation is a higher-
order transformation, which is highly complex and challenging to perform manually.

3.5 Practice evaluation and selection

The Practice evaluation and selection activity extends the Process evaluation activity
introduced in the first version of DynaTool [37]]. This step is implemented as a model
transformation that takes the Influence graph and the Tailored process model as inputs,
producing a process optimized with a specific set of practices aimed at enhancing the
desired characteristic. In this step, the practices that most effectively contribute to op-
timizing the targeted characteristic are selected. It is important to note that only the
activities included in the tailored process will be evaluated and considered for the final
output.

The characteristic can either be maximized or minimized. If the goal is to maximize
it, as in the case of adding value to the client, the practices selected should have the
greatest positive influence on the relevant activities. Conversely, if the characteristic
needs to be minimized, such as reducing time to market, the chosen practices should be
those with the least influence on their corresponding activities.

Tables [T) and 2] show the influence of all the practices on the process activities. This
information is the same included in the Influence graph depicted in Figure [I0]

In order to maximize the desired characteristic (value added in the example), the
value of the attributes that influence it directly must be also maximized. Provided that
the activities are those that are part of the process, the practice chosen for implementing
each activity will be that that also maximizes the influence of the activity over the
attribute.

The value of the attributes is computed as the average influence of all the influence
of the activities along with their chosen practices as shown in Table [3] and Table [ (we
consider two possible evaluations).
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w4 |G Activity Justity estimation reasons
w4 |G Influence 1.5
<+ |G Practice DOD
w4 |G Influence 15
<+ |G Practice Planing poker
v 4 |G Influence 2.0
w4 |G Activity Consolidate planning
w4 |G Influence 1.5
< |G Practice Burndown chart

(a) Customer Value Characteristic - (b) Customer Value Characteristic -

Valuable delivery Attribute

Delivery on time Attribute

Fig. 10: Influence Model

Table 1: I(Prac,Act): Matrix of influences of practices on activities

w . Pr19r1tlze Select user , ..
. Create stories sprint . Adjust gantt
Practice stories

story
Create backlog 1.0 0 0 0
Requirements specification 0.5 0 0 0
Build kanban board 1,0 0 0 0
Story mapping 0 1.0 0 0
DOD 0 1.5 0 1.5
Sprint planning 0 0 0.5 0
Define milestone 0 0 1.0 0
Backlog grooming 0 0 0 1.0
Work breakdown structure (WBS) 0 0 0 1.0
Refine gantt 0 0 0 0
Daily meetings 0 0 0 0
Planing poker 0 0 0 0
Burndown chart 0 0 0 0

Finally, the characteristic value is obtained as the average of the value of these at-
tributes. In this case is 1.35. If the value obtained is considered good enough, the method
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Table 2: I(Prac,Act): Matrix of influences of practices on activities

Activity |Divide stories Weigh the Jus.tlfy . Consolidate
m into tasks tasks estimation planning
reasons

Create backlog 0 0 0 0
Requirements specification 0 0 0 0
Build kanban board 0 0 0 0
Story mapping 0 0 0 0
DOD 0 1.5 1.5 0
Sprint planning 0 0 0 0
Define milestone 0 0 0 0
Backlog grooming 0 0 0 0
Work breakdown structure (WBS) 0 0 0 0
Refine gantt 0.5 0 0 0
Daily meetings 0.5 0 0 0
Planing poker 0 1.5 1.5 0
Burndown chart 0 0 0 1.5

Table 3: Influence of activities and practices on attributes - First evaluation -Agile prac-
tices

Activity Practice Valuable delivery Delivery on time
Create stories Build kanban board 1.0 *1.0 0
Prioritize sprint story DOD 1.5*1.5 0

Select user stories Define milestone 1.0*1.0 0

Adjust gantt DOD 1.5*1.0 1.5*%15
Divide stories into tasks Daily meetings 0 0.5*0.5
Weigh the tasks Planning poker 0 1.5*%1.5
Justify estimation reasons Planning poker 0 1.5*%1.5
Consolidate planning Burndown chart 0 1.5%2.0

0.84 1.25

ends and the best process for optimizing the intended characteristic is the “Hybrid pro-
cess model" that defines not only the activities to be followed but also the practices that
should be applied in each step.

On the contrary, if the process engineer considers that the resulting value is not
good enough, he/she may proceed to Change process or Change context and restart
whole method. Modifying the process could be for example, adding new steps or roles
not present in the previous process, while modifying the context could be for example,
adding more developers to the team in charge of the project. Moreover, another potential
change could be adding new practices to the influence graph that can potentially be
applied for performing certain activities.

Finally, we apply the extractor that takes as input the XMI tailored process and
generates the BPMN process. The BPMN process is automatically generated and can
be visualized from a BPMN tool as Bizagi, BonitaSoft, BPMN.io or Eclipse Process
Modeler.
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Table 4: Influence of activities and practices on attributes - Second evaluation - Hybrid

practices
Activity Practice Valuable delivery Delivery on time
Create stories Requirements specification 0.5*1.0 0
Prioritize sprint story DOD 1.5%1.5 0
Select user stories Define milestone 1.0*1.0 0
Adjust gantt WBS 1.0*1.0 1.0*1.5
Divide stories into tasks Refine gantt 0 0.5*0.5
Weigh the tasks DOD 0 1.5*1.5
Justify estimation reasons DOD 0 1.5*1.5
Consolidate planning Burndown chart 0 1.5%2.0
0.59 1.17

Since the primary goal of DynaTail is to define the optimal setup for a given project
encompassing the process, context, and practices that best achieve the desired charac-
teristic—the notion of “good enough" is largely subjective and depends on the process
engineer’s judgment. However, a more objective approach can be taken using a what-if
strategy, which allows for comparing different configurations. Ultimately, it is still up to
the process engineer to decide, for example, whether the organization has the resources
to configure a specific context or implement certain practices.

4 Conclusions

A software process is considered effective not only if it aligns with its context but also
if it helps achieve a desired goal, such as minimizing development time or maximizing
value added. While agile software development encourages the adoption and adaptation
of various practices, it is not immediately clear which combination of practices will be
most suitable for reaching the project’s specific objectives.

We have developed DynaTail, a strategy for determining the optimal configuration
of agile and traditional practices to achieve a desired value for a specific characteristic.
To facilitate the application of DynaTail, we created DynaTool, a model-driven engi-
neering (MDE)-based support tool. This tool was initially introduced in [37].

In this work, we have enhanced the metamodels and refined the tool’s calculation
methods to make it more powerful and user-friendly. Additionally, and most impor-
tantly, the updated version provides project managers with precise guidance on which
practices should be applied to each activity—a feature that was less clear in the previous
version.

Although the new version of the tool has not yet been fully applied in industry, we
have successfully replicated all the processes from our previous work [2012113237].
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