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Trying to define a Microservice, we can 

apply very specific criteria. For example, 

“Microservice is a component that contains 

up to 100 lines of code” or “that contains 

a  maximum of one method”. However, 

does it mean that a service that contains 

101 lines of code cannot be called 

a “Microservice”? Perhaps the top 

threshold is  110 lines of code?

THE DEFINITION OF MICROSERVICES

Since an effort to determine the maximum 

threshold does not lead to unequivocal 

conclusions, let’s look for an example 

referring to our imagination. What can be 

big enough in order not to go by the name 

of “Microservice”? As an example, let’s take 

a look at a CRM (Customer Relationship 

Management) panel. Such a panel usually 

fulfills a whole lot of functions.

Client Data Updates

Employee Account Registration

Reports and Statistics

Password Change

Orders List

E-mail Alerts

Entering Client Data

Authorisation

Blocking Unreliable Clients

CRM PANEL 
AS A MONOLITH
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A MONOLITH

is the opposite of a Microservice. 

It’s a large component that has 

many functions across different 

fields of business.

Not only are there a lot of functions, but 

they also belong to different fields of business. 

Here, it is worth referring to the term 

“bounded context”, well-known from the 

DDD (domain-driven design) and meaning 

one of the business fields. For example, 

sending e-mail alerts belongs to a context 

different than protecting against unreliable 

clients and blocking them. 

Reports support sales but don’t have anything 

in common with changing the passwords to 

employees’ accounts. Thus, the CRM panel is 

not a Microservice because it fulfills functions 

belonging to the various fields of business.

Apart from the size and the amount 

of functions, in order to determine what 

a Microservice is, the amount of time 

necessary to prepare it might be a helpful 

factor. In the simplest case scenario, 

it might take only minutes from the idea 

creating a Microservice. 

However, if building the first working 

version takes more than a few weeks, 

it most likely doesn’t deserve to be called 

a “Microservice”.

A MICROSERVICE

is a small service that has functions 

limited to  a single business area  

and doesn’t take a lot of time to 

create.
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MONOLITH vs 
MICROSERVICE

In a Microservice architecture, 

the implementation of a new function 

takes place by changing one of the existing 

Microservices or adding a new one. 

Implementing the changes often amounts to 

implementing one Microservice. By contrast, 

introducing a change to a monolith is a much 

more complicated process, since in order to 

add even a tiny new function,  the whole 

monolith has to be modified.

A CRM panel may be an excellent 

example of the monolith, as long as all 

of its functions are fulfilled by a single 

component. In order to build the CRM 

panel in the Microservice infrastructure, 

we have to break down one major 

component into many minor ones, 

each of them being compatible with 

the definition of a Microservice. On 

the one hand, we have the CRM in the 

The monolith code is usually 

located in one repository, 

while various functions 

fulfilled by the monolith 

make use of the common 

infrastructure (databases, 

HTTP servers etc.).

monolith form, on the other hand - it is 

split into Microservices.Is there a way for 

organizations to gradually transition from 

one architecture to the other? Experience 

has shown that there is one indeed. It 

consists of a progressive migration and 

limitation of the role of the monolith by 

excluding subsequent Microservices from it. 

This is the way we chose while planning the 

transition of the Trans.eu system.
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One of the main differences between Microservices and 

a monolith is the wayof implementing changes.

MOVING FROM A 
MONOLITH TO 
MICROSERVICES SEEN 
THROUGH THE EYES 
OF A PRACTITIONER

We have been developing the Trans.eu 

platform in the monolith form for over 

a 12 years. During that time, our code 

repository has vastly grown and it’s been 

more and more difficult to work with it. 

While scrutinizing various fragments of 

code, it was visible how the best practices 

of software engineering were changing 

over time. The newer fragments were 

well covered by automatic tests and 

implementing changes there was relatively 

simple. However, the older fragments 

had not been covered by such tests and 

thus, they required a much more cautious 

approach, as well as executing manual 

regression testing. These differences meant 

additional costs of implementing changes – 

costs that were difficult to estimate. 

Since a change within the monolith could 

have affected any of its part, implementing 

new versions was impeded. We always 

had to make sure that the monolith as a 

whole was working properly, which was 

a complicated process that required the 

involvement of the representatives of 

numerous development teams. It used 

to take at least a few weeks from the 

beginning of fulfilling requirements to the 

successful implementation. The business 

had limited possibilities of experimenting 

with the new functionalities and reacting 

to users’ feedback. Together with the client, 

we came to the conclusion that we needed 

to become more flexible as an organization.
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Accumulating all system functions 

in one place also meant that a single 

error could affect various areas of the 

system. We have clearly seen the need 

to isolate respective monolith-fulfilled 

features from one another. 

There were more than a 12 teams 

deployed across the two company 

offices that were involved in the work 

on one code repository. By doing so, 

we were turning a blind eye on the 

Conway’s law.

In extreme cases, the 

malfunction of one  

of the functions of  

the monolith rendered  

the whole monolith  

inaccessible to its users.

It states that while working on 

a system (especially an IT system), 

an organization reflects in it its own 

structure. How did it translate to our 

case? We have been using various 

technologies, but the monolith has 

been built with only one of them. 

The system development costs 

are lower when  the teams can 

focus on the technology they are 

most familiar with, as well as the 

business area they understand 

best.

That resulted in the need to get to 

know the shared technology even 

in the teams that didn’t have much 

to do with it on a daily basis. 

Moreover, the quality of 

communication (i.e. even a tiny 

physical distance between the given 

teams) was reflected in the structure 

of our monolith.

Since the differences between the 

specific parts of organisation were 

that noticeable, were they worth 

being ignored? Microservices make 

it possible to turn such a diversity 

into an advantage.
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In order to transform the monolith into  the 

Microservices, one major component has to 

be broken down into many minor ones, with 

each of them being compatible with the 

definition of a Microservice.

WHAT DID WE START WITH? 

If we wanted to reshape the whole monolith into Microservices in one step, 

we’d have to spend a couple of years on it. Product development would have 

to be limited to the minimum extent, otherwise each change would have to be 

applied both to the monolith and the Microservices, which would prolong the 

migration process even further. Such an approach was out of the question.

A pool of servers, dedicated for 

launching Microservices was created. 

It provided a simple environment 

that allowed us to quickly start the 

migration. In order to focus our efforts 

and apply our conclusions from the 

experiment as soon as possible, we 

focused on just a few Microservices. 

Among them, there were those 

dedicated to authorising the users, 

sending text messages and updating 

the locations of trucks on a map.
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The timespan from the creation 

of a business concept to the 

implementation of a functioning 

software has been drastically 

shortened. We used to update the 

monolith once in a couple of weeks, 

while the Microservices update even a 

few times a day. The effects of possible 

errors were limited to the updated 

Microservice, and the teams started 

looking for Microservice creation tools 

within the technologies they were 

most familiar with.

We knew that the Microservices 

created during the experiment 

were not perfect and their working 

environment amounted to a starting 

point rather than a ready platform. 

However, we managed to prove the 

validity of the course we took and to 

list the areas further development.

Based upon the best practices and the results of our experiment, 

we found out what is necessary for a Microservice infrastructure 

to work efficiently.

BEST PRACTICES

The list of requirements for Microservices includes the following: 

It should take place in an automated manner, alternatively 

with a minor human input. It is difficult to accept the situation 

when we have to pre-emptively plan the environment for a new 

Microservice, place an order (i.e. for a physical equipment) and 

wait longer than the development itself would take.

Fast environment building for new Microservices
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Introducing changes into Microservices is simpler than in 

a monolith. It is worth implementing them as frequently as 

possible, and in order to do so, it is necessary to create an 

automated implementation process, executable in a single 

step. Utilising standard packaging mechanisms shared by 

the operating systems, as an example, might be helpful.

Automated implementation of Microservices 
in one step

It should contain the blueprint of a Microservice architecture, 

including the dependencies from other Microservices. If another 

team is in charge of its maintenance, specific guidelines (such 

as a code of conduct for emergency situations) will be useful.

It is convenient to share the documentation in a Microservice 

code repository and make it accessible without using any 

specialistic software.

The documentation on dependency 
architectureDOC

Apart from writing the dependencies in accordance with the 

Microservice documentation, the dependencies can be stored 

in a form suitable for automatic processing. By doing so, we can 

create a tool that helps to answer questions such as: 

·    What is necessary for the given Microservice to operate? 

·    What other Microservices need access to its functions? 

·    Who should be informed about the new API version? 

·    Which Microservices are essential for the proper functioning 

      of the system and require more resources than the others?

Dependency identification
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If one of the Microservices is not available (i.e. due to 

a malfunction), only the functions fulfilled by it shall be 

impaired. It is unacceptable when the unavailability 

propagates onto multiple Microservices.

The independence may be achieved by giving up on 

synchronous dependencies between the Microservices in 

favour of message queueing, i.e. AMQP. One may also build 

the read models, that is, the local copies of data necessary 

for a Microservice, that come from other Microservices.

The infrastructure independence is also essential. Each 

Microservice should make use of its own databases or 

search engines. By doing so, the potential infrastructure

issues may be isolated.

The independence of Microservices
from one another

In order to provide the high level of accessibility, each 

Microservice should be run in at least two instances. Technical 

details, such as the IP addresses of those instances, should not 

be relevant to other Microservices. 

In order to achieve this, service discovery tools can be 

implemented. Then, searching for a Microservice occurs in 

a manner similar to the domain search in the DNS system.

The independence from specific 
Microservice instances
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An observable Microservice provides information on 

its own status. Such information may take a form of 

metrics displayed in graphs, as well as system logs entries. 

The observability increases the chances of preventing 

malfunctions and makes it easier to find their causes.

Monitoring possibilities

A list of changes introduced into a Microservice. 

The changelog is useful especially to those users of 

a Microservice who belong to different development 

teams. It enables tracking new functions and bugfixes.

Changelog management

LOG

REST, a HTTP protocol enriched with a set of conventions 

and best practices, is the most common way of communicating 

between Microservices. As the means of increasing the 

independence, message queueing protocols such as the 

AMQP are often used. The detailed information on 

communicating with a Microservice should be described 

in its documentation.

Regardless of the adopted practices, it is important that 

they are standardised across the whole system. The way 

of communication should depend neither upon the team 

behind the creation of a Microservice, nor upon the 

technology used.

Standard communication methodsREST

AMQP
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The frameworks should contain the prepared sets of 

tools necessary for meeting the requirements set for the 

Microservices. The frameworks are not essential, but they 

amount to an investment with a quick return.

Microservice skeletons

The requirements above are set, so that the 

work in the Microservice architecture would 

be done in accordance with the expectations: 

efficiently, predictably and with the possibility 

to update frequently.

The owner (development team) can be indicated in the 

Microservice documentation or a different, dedicated place 

that is accessible by everyone. Thanks to the ability to easily 

determine the Microservice owner, it is clear who should 

handle requests for adding a function or fixing a bug.

If the team responsible for the maintenance of the 

Microservice is different than its owner (i.e. when an 

administrator team is in charge of its maintenance), 

then by indicating the owner, the time necessary to 

obtain the relevant information in case of a malfunction 

can be reduced.

Owner indication
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Under what circumstances 

is it not worth switching to the 

Microservice architecture?

TO WHOM DO WE RECOMMEND 
THE MICROSERVICES?

Under what circumstances 

is it worth switching to the 

Microservice architecture?

Diversity within the organisation: 

many companies and teams working 

on one system, many offices, different 

technologies.

Extensive set of functions fulfilled by 

the system.

The need for a simple and frequent 

exchange of feedback on ideas with 

the recipients.

Work on the system that has been, 

or will have been, developed for many 

years and has to withstand the changes 

in the technological field and 

engineering trends.

Diverse requirements regarding the 

system’s scaling, that is, a situation 

when some functions are being used 

much more often and by a larger 

amount of users than the others. 

The system is only being maintained 

and not developed any further.

You’re a completely new undertaking 

(startup), not certain enough to invest 

into the best practices yet.

The system is developed by one or two 

teams that can communicate directly 

with each other.

A system with very strict requirements 

regarding the response time, where 

an additional network overhead is 

unacceptable.
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It’s not worth wasting time working with a development-

hampering architecture.

THE BOTTOM LINE

The Microservice architecture has met the expectations on removing 

the development barriers for the Trans.eu system. It will work in any 

organisation that requires technical and business maturity. The need 

for frequent confrontation against the market as well as experimenting 

and scaling only strengthens the achievable benefits.
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