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                    The first architectural challenge is the meaningful design of the overall project. The design 
 should reflect and consider aspects like separation of logical pieces into modules, gradual 
 expansion, scaling, and reasonable separation of responsibilities, making the life easier for 
 developers. 


There are two ways how we can plan the microservices architecture on a project. Either by 
 starting  with  a  monolith  and  proceed  with  migration  later  or  by  going  directly  with 
 microservices.  Either  has  its  pros  and  cons  and  it  is  up  to  the  architect  of  each  specific 
 solution what is best for them. The case of migration from monolith to MSA is not presented 
 here. However, some problems are described in a related work of Auer et al. (chapter 2.1.1) 
 and two real cases are discussed in chapters 2.7.1 and 2.7.2. 


4.2.1 Monolith first 


According to the software development guru Martin Fowler, starting with a monolith is a 
 preferred choice of many experts (Fowler, 2015). Choosing to implement a monolith and 
 transform into microservices later is a less risky way while achieving the same results. As 
 basically  all  the  experts  in  interviews  stated,  microservices  are  more  useful  for  complex 
 systems,  while  simpler  projects  favor  monoliths.  This  is  one  of  the  main  reasons  why 
 starting simple with a monolith can be useful even though we are sure that we will need to 
 convert to microservices in future.  


There are two main reasons to it as Martin Fowler describes: 


1.  First one being the principle of Yagni – ‘You are not going to need it’ – meaning 
 that you should not implement anything that might come as a requirement in future. We 
 never know if some decision changes and this ‘possible’ feature becomes redundant. Better 
 to start with a simplistic version designing it to be easily extendable and adding new features 
 when the need comes. 


2.  And secondly, it is often very hard to determine boundaries between microservices; 


even  seasoned  architects  have  problems  with  it  initially.  To  exchange  responsibilities 
 between services once they have or are being implemented is costly and going for monolith 
 first can help us to set the boundaries right. It also gives us more time to make a proper 
 infrastructure that will be discussed further in a separate chapter. 


Then there are several approaches of how to perform the Monolith First method. 


The first and obvious way is a careful design of a monolith with a well-defined modularity, 
data  storage,  and  API  design.  The  emphasis  on  modularity  may  then  lead  to  a  simple 
transition to microservices. 


The  second  approach  is  to  use  monolith  as  a  Sacrificial  Architecture.  Meaning  that  we 
 design  it  knowing  that  it  will  be  in  some  mid-term  period  wholly  replaced  by  a  new 
 microservice  code.  As  Martin  Fowler  describes,  this  is  a  common  practice  in  many 
 successful companies, including for instance E-Bay (Fowler, 2014). 


4.2.2 Microservices first 


As there are many reasons to start with a monolith, so there are arguments that advocates 
 skipping  the  monolith  immediately  and  going  straight  for  microservice  architecture. 


Another  architecture  expert  Stefan  Tilkov  strongly  defends  the  idea  of  designing  a 
 microservice solution first (Tilkov, 2015). He claims that the extremely tight coupling is the 
 very definition of a monolith; for teams that do not have the discipline to follow clear rules 
 and to respect the lines that separate modules, designing microservices hard borders can 
 help them to stay within the scope of their responsibilities. Similar ideas also appeared in 
 the interviews.  


Making well designed boundaries within the application requires quite a lot of expertise. 


However once done, it makes the decoupling of responsibilities much easier for the whole 
 project. The necessary requirement is, of course, very good knowledge of the domain of what 
 we are building. 


4.2.3 Demonstrated examples 


As the possible design approaches are now defined, let us demonstrate an example on the 2 
 created  E-Commerce  applications.  In  the  presented  example,  I  decided  to  follow  the 
 Monolith First approach with the transformation to microservices once the boundaries were 
 clearly set by proper monolith design. 


Constructing a monolith 


When  designing  a  monolith,  boundaries  necessary  for  clear  extendibility  do  not  strictly 
 require modularity, as long as they are clear and transparent. This purpose can be easily 
 achieved by a usage of interfaces. In the MonolithicShop application, I accomplished this by 
 dividing the structure horizontally by layers – presentation, business, and data layer – and 
 vertically  by  the  domain  aspect.  The  presentation  and  business  layer  are  separated  by 
 interfaces following the Façade design pattern and the data layer logic is then abstracted 
 from the consumers of business layer by Service interfaces. Briefly stated, the difference 
 between  these  two  patterns  is  that  facade  makes  the  presentation  of  API  of  its  wrapped 
 components nicer to the outside world, while Service generally defines what to offer as  a 
 provider. 


Since  the  application  architecture  also  follows  the  classic  MVC  design  (Model,  View, 
Controller), the requests are received by the controller based on their specific URL. These 
controllers then call appropriate façade function that generally wraps this specific business 
case. The facades then perform their tasks by calling one or more services responsible for 
their respective domains.  


List of used facades: 


Façades and services are not mapped 1:1 for the reason that there is not enough business 
 complexity  required  for  addresses  and  payments,  hence  no  need  to  extract  them  into 
 standalone facades; however, it does make sense to make services in order to individualize 
 the access to their respective data storages. This design serves as a good basis for future easy 
 extensibility and transformation into microservices (Castro, 2019). 


Transformation to microservices 


Once the boundaries and scopes are resolved thru a fitting use of interfaces, it is easy to 
 extract several microservices from the monolith. Nonetheless, the number of services will 
 be higher than just those defined by interfaces in previous monolith version. We need to 
 also consider other aspects of the application, specific to its business scenarios. In the case 
 of an E-commerce website that would be a general hub for receiving client requests and a 
 manager  of  the  checkout  step,  which  is  the  most  business  complicated  part  of  the 
 application.  For  this  reason,  the  author  also  created  microservices  Web  Service  and 
 Checkout Service to fulfill these roles. The technical solution was then further described in 
 the chapter 4.1.2. 


4.2.4 Solutions to business cases 


Now, let us see how the design changes for the implemented examples when we add two 
 new requirements. 


1)  New payment method 


The process changes are not very different for architectures, yet we can still see a difference 
 in the information flow as described below. 


Monolith 


From the front-end perspective, additional choice option is needed for the customer on the 
payment  selection  page  (checkout-payment.html  in  the  example).  In  the  backend  part, 
additional  methods  are  needed  in  the  appropriate  controller  that  would  redirect  the 
customer to the Amazon pay webpage while sending all the necessary information about the 
payment. The same controller would then wait for the callback and then either complete the 
order or abort it, based on the received information from Amazon Pay. Connection to the 


persistence layer would be done the same way as the other payment methods  – through 
 PaymentService class. All would be done in the same module, information flow passing only 
 across packages. 


Microservices 


Using  microservices,  the  process  is  equally  simple  as  with  a  monolith,  but  the 
 communication  is  a  bit  more  complex.  WebService  asks  the  CheckoutService  in  which 
 checkout  step  we  currently  are  and  if  the  customer  is  in  the  payment  step,  then  it  asks 
 OrderService for available payment methods for the customer. Then WebService sends the 
 customer and order details to the Amazon Pay page and waits for its callback similarly as in 
 the monolith. After the callback, it then informs the Checkout and Order services about the 
 results and redirects the customer based on the order status. Hence, we can see that at least 
 3 services had to communicate in order to finish this simple change. 


4.2.5 Summary 


As we can see, separation of multiple logical aspects of a small e-shop already results in a 
 number  of  microservices.  The  same  applies  for  cases  when  we  need  to  add  a  new  large 
 feature. This can lead to a high technical overhead that small projects might not be willing 
 to have and monoliths would be a better choice for them.  


On the other hand, this separation brings a benefit in the form of clearly defined boundaries 
between these services that would make separation of a project into teams easier as well as 
defining  clear  boundaries  of  their  responsibilities.  An  example  of  a  boundary  definition 
problem  was  described  in  chapter  2.7.2.  If  such  would  be  one  of  the  requirements  of  a 
growing software system, then microservices might be the right way to go. 
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