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Abstract. This paper presents a practical and trustworthy microservices transition
methodology. Recently, a lot of organizations are striving to achieve business agility
through the transition from monolithic to microservices architecture. However, proceeding
without a validated methodology can fail due to the inherent complexity of microservices.
In particular, in large-scale projects such as next-generation systems or in the finan-
cial sector where stability is a core competency, a reliable and effective methodology is a
key success factor for building microservices. This paper proposes an improved approach
to microservices transition methodology through candidate microservices evaluation, mi-
croservices simulation, and microservices process mining. The proposed methodology is
expected to be an approach that can reduce the risk of microservices transition and achieve
stable and successful microservices development.
Keywords: Microservices methodology, Microservices transition, Microservices evalua-
tion, Microservices simulation, Microservices process mining

1. Introduction. In the era of digital transformation, VUCA – Volatility, Uncertainty,
Complexity and Ambiguity are accelerated at a much faster pace. Modern enterprises
are attempting to transit their enterprise architecture from monolith to microservices
in order to respond with agility to the rapidly changing business landscape. However,
the transition to microservices requires major changes in the entire existing enterprise
architecture, so the right methodology is a critical success factor in the transition to
microservices. Therefore, the transition to microservices is generally driven in stages, as
shown in Figure 1.

Based on the general microservices transition methodology shown in Figure 1, this
paper proposes an innovative and improved approach for the practical microservices tran-
sition methodolog. The proposed methodology enables effective and reliable transitions to
microservices even in large-scale projects such as next-generation systems or in financial
companies where stability is a core competency.

This paper is structured as follows. Section 2 reviews related work. Section 3 describes
an improved approach for microservices transition methodology composed of candidate
microservices evaluation for verification of candidate microservices, microservices simu-
lation for predicting the expected effect of microservices and understanding the impact
of change, and microservices process mining for continuous improvement for microser-
vices based on operation logs from the integrated log system. Finally, Section 4 offers
conclusions of this research.

2. Related Work. Microservices are an architectural approach to building applications.
As an architectural framework, microservices are distributed and loosely coupled, so one
team’s changes will not break the entire application. The benefit of using microservices is
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Figure 1. General microservices transition methodology

Figure 2. Monolithic vs. microservices architecture

that development teams can quickly build new components of applications to meet chang-
ing business requirements [16]. Microservices are organized as a suite of small services
where each one runs in its own process and communicates with lightweight mechanisms.
These services are built around business capabilities and are independently deployed [11].
The microservices architecture enables the rapid, frequent, and reliable delivery of large,
complex applications. It also enables an organization to evolve its technology stack [9,10].
Figure 2 shows the difference between monolithic and microservices architecture.
A robust transition to microservices requires a comprehensive roadmap [11,13]. In ad-

dition, an evaluation framework can be utilized to verify the decomposition approach [5],
simulation can also be used to assess the change impact on transition to microservices
[15], and process mining helps to validate the process of microservices [1,7]. By com-
bining the bottom-up strategy of evaluation, simulation, and process mining with the
top-down strategy of transition roadmap, this paper proposes a practical and trustworthy
methodology for microservices transition.

3. Proposed Microservices Transition Methodology. The right methodology is es-
sential for a successful transition to a microservices architecture [4]. This is because the
decomposition and composition into microservices affect not only the enterprise architec-
ture, but also the way organizations work. Therefore, after defining candidate microser-
vices, rational and objective evaluation indicators for candidate microservices are needed.
Then, simulations are performed on the derived candidate microservices to predict the
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effect of transition to the microservices. Through microservices simulations, we can proac-
tively respond to problems that may occur during the development stage and minimize
risks. Finally, after the microservices transition is completed, in the operational phase,
process mining for microservices is performed based on the integrated operation logs to
derive improvements.

3.1. Candidate microservices evaluation. To derive microservices candidate tasks,
a microservices workshop is conducted. Based on DDD (Domain Driven Design) con-
cepts [2], the workshop is conducted in pairs between the person in charge of business
and IT developers [8]. The steps of the workshop consist of goal setting, event storming,
candidate service definition, service relationship diagram, and service definition. After
defining the microservices, it is possible to evaluate the candidate microservices. Quanti-
tative indicators are established for objective evaluation of candidate microservices, and
the evaluation results are quantified to determine priorities. For this purpose, categories
are divided into service identification criteria, transition feasibility, and correction factors.
Then, the evaluation items are subdivided and evaluated for each item [6]. Table 1 shows
specific microservices evaluation indicators.

Table 1. Microservices evaluation indicators

Category Evaluation items Descriptions

Service
identification

criteria

(1) Business capabili-
ty

Evaluate whether a microservice organized
around business capabilities is well parti-
tioned according to the single responsibility
principle.

(2) Data ownership
Evaluate whether a microservice stores and
owns all data that belongs to the capability
the microservice implements.

(3) Scalability
Evaluate whether a microservice can be in-
dependently scalable by decomposing system
functions.

(4) Fault isolation
Evaluate whether a bug or error with one mi-
croservice does not adversely affect the rest
of the application.

Transition
feasibility

(5) Coupling between
services

Evaluate whether the business processes or
call relationships of microservices are inde-
pendent.

Correction
factors

(6) Service request in-
crease/decrease rate

Evaluate whether the number of service
change requests increases or decreases over
a period of time.

(7) Service sensitivity
Evaluate whether a service is critical to de-
lays or errors.

In the following, we present an example of evaluating candidate microservices and pri-
oritizing suitable business units for transition to microservices. Detailed scoring methods
are shown in Table 2.

The transition score, which is the final score, is obtained by dividing each item’s score
by the maximum item value, multiplying the result by 10, and rounding off to the first
decimal place. The overall score table, including the transition score, is shown in Figure
3. In this example, based on the transition score, it can be determined that BU 2, BU 1,
and BU 4 are the business units suitable for transition to microservices in that order.
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Table 2. How to score business units by evaluating candidate microservices

Category Evaluation items Descriptions

Service
identification

criteria

(1) Business capa- [STEP 1]
Score from 0 point (lowest) to 10 points (highest)
for each candidate service.
[STEP 2]
Calculate the average value by dividing the evalu-
ation score by the number of candidate services.

bility
(2) Data ownersh-
ip
(3) Scalability
(4) Fault isolation

Transition
feasibility

(5) Coupling be-
tween services

[STEP 1]
Calculate the coupling point by dividing the num-
ber of synchronizations by the number of candi-
date services.
[STEP 2]
Subtract each coupling point from the maximum
value of coupling points.

Correction
factors

(6) Service reque-
st increase/decre-
ase rate

Rate of increase/decrease in the number of service
change requests over the last year.

(7) Service sensi-
tivity

Score from 0 point (lowest) to 10 points (highest)
for each business unit.

Figure 3. An example of calculating transition score based on Table 2

3.2. Microservices simulation. The transition to microservices inevitably comes with
an increase in architectural complexity, so it is very difficult to modify or fix the ser-
vice after it has been developed [14]. Therefore, it is necessary to recognize problems in
advance through simulations from the perspective of the enterprise architecture, includ-
ing the relationship between microservices before development. For impact prediction for
derived candidate microservices, simulations can be performed for static analysis, dynam-
ic analysis, and process analysis. Through simulation analysis, it is possible to predict
the expected effect of microservices transition and understand the impact on change [3].
Figure 4 shows the analysis targets and detailed outputs for microservices simulation.
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Figure 4. Targets and outputs for microservices simulation

Figure 5 shows an example of simulation analysis of service relationship between each
business unit described in Section 3.1. The left side of Figure 5 is a visualization of
the call relationship between services of business units, and the right side is a tabular
representation of the relationship between the caller and callee on the left side. According
to Figure 5, it can be confirmed that the number of callee relationships is small in the order
of BU 2, BU 1, and BU 4. These simulation results are consistent with the evaluation
results of Section 3.1. For loosely coupled architecture, it can be determined that it is
appropriate to transit to microservices in the order of BU 2, BU 1, and BU 4.

Figure 5. An example of simulation analysis for call relationship

3.3. Microservices process mining. Microservices are a powerful design paradigm
that decomposes monolithic systems into smaller, independent services. Microservices
can be built and deployed independently, but they are as complex as they are flexible.
Therefore, it is very important to link the log generated by each microservice and trace
them in order from the beginning to the end of the transaction. Consequently, it is neces-
sary to establish log standards and integration plans from the beginning of the project to
enable integrated monitoring and analysis after the microservices transition. After build-
ing an integrated log system, process mining can be applied using integrated operation
logs to derive improvements in microservices [17,18]. Figure 6 shows microservices process
mining based on log standardization and the integrated log system.
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Figure 6. Conceptual diagram of microservices process mining

In summary, an overview of the microservices transition methodology improved by
applying the approach described in Section 3, candidate microservices evaluation, mi-
croservices simulation, microservices process mining, is shown in Figure 7.

Figure 7. Proposed methodology for microservices transition

The three improvement approaches presented in Figure 7 can also be summarized in a
Plan-Do-See value chain as shown in Table 3. Gap analysis between each step of the value
chain helps uncover discrepance between microservices transition stages and mitigate the
risk of transition.

Table 3. The proposed improvement approach of the Plan-Do-See perspective

Category Plan Do See
Input Candidate services Code, DB, and model Log

Approach Evaluation Simulation Process mining

Output
Verification

and prioritization
Change impact
assessment

Validation
and improvement

4. Conclusions. The proposed methodology for transition from monolith to microser-
vices architecture overcomes the limitations of the theoretical methodology and provides
a practical approach. In particular, the methodology is highly feasible because it reflects
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lessons learned from experience of building microservices. In addition, it provides a system-
atic approach for the successful transition from monolithic to microservices architecture,
not only in small organizations, but also in large-scale projects, or financial companies
with conservative cultures.

Although a microservices architecture is a great way to improve business agility, it al-
so increases the potential risk due to the inevitable increase in architectural complexity.
Therefore, a right microservices transition methodology with a clear purpose of the transi-
tion is required. As a concrete action plan, this paper proposed an innovative approach to
improve the microservices transition methodology through candidate microservices eva-
luation, microservices simulation, and microservices process mining.

The proposed methodology can be a successful guideline on a virtuous cycle of microser-
vices transition. It is expected to quantitatively evaluate the candidate microservices and
determine the scope of transition, predict the impact on microservices transition in ad-
vance, and constantly check processes for microservices with integrated operation logs.
Moreover, the proposed Plan-Do-See value chain-based microservices transition method-
ology enables rapid response to problems and continuous improvement. The innovative
methodology presented in this paper will be an effective and efficient procedure for tran-
sition to microservices to improve business agility while mitigating the risk of transition.
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