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1 Introduction


In 1986 Frederick Brooks wrote “No Silver Bullet”1 where he explains that there are no solutions, silver bullets, to deal with the essential difficulties of software development such as complexity. He described software projects as werewolves, because at the beginning they look familiar but eventually they become into something horrible. But as he describes, for werewolves you have silver bullets, but unfortunately solutions like that do not exist for software projects. However, he mentions great designers as one of the promising solutions. He said, “the very best designers produce structures that are faster, smaller, simpler, cleaner, and produced with less effort”. Today, 34 years from that paper, building simple and clean software structures is still a hard goal to achieve for software developers.


Over the years, different terms became popular, reflecting the frustration generated by software developers with the tedious work of updating and maintaining code as new requirements are added over time. In 1997 the expression “Big Ball of Mud”2 became popular and even earlier the term “spaghetti-code” was used. Both referring to software systems without a clear definition of their structure and where all the elements are connected to each other, without an order or clear rules. This obviously makes it extremely difficult to modify them.


In 1999 a concept emerged that would define these insights: software entropy3. Meaning that software systems, after several years of maintenance and new added requirements, become something very complex to change. As a general rule, when entropy reaches the software system, that is when frustrated programmers begin to evaluate other job offers, since making changes there is so complicated that it involves allocating overtime, outside of working hours, neglecting other aspects of everyday life. On the other hand, in cases where there is a budget the company decides to start in parallel the re-implementation of the same system with “best practices” or modern technology and thus begins a new iteration towards the (almost always) inevitable entropy.


Years go by, new terms emerge, but the problems and complications remain the same. How to structure a software system in such a way that it allows us to modify it without great complications after several years?


Throughout this book, different practices, concepts, and implementations that seek to answer this question will be presented.


I believe that producing a software system that does not become complex to modify over time is a highly sought after goal (almost unattainable) for every software programmer, designer or architect. Much of what is exposed in this book is dedicated especially to trying to prevent software entropy from winning over us.


Another Book about Software Architecture?


In 1994 David Garlan and Mary Shaw4 wrote a technical report on the importance of software architecture as an emerging discipline. They said:


“As the size and complexity of software systems increases, the design problem goes beyond the algorithms and data structures of the computation: designing and specifying the overall system structure emerges as a new kind of problem.”


Since that technical report to today dozens of books on software architecture have been published. However, most of them lack code examples and implementation. It is usual to find in these books the explanation of the layered architecture style with a beautiful diagram, but no mention is made of how to represent the layers in source code, that is, how they are implemented. From my point of view, this is not a minor omission. I think it is necessary to clearly express and exemplify the set of syntactical constructions that can be used to define a layer and its limits. Today, mainstream programming languages ​​that belong to the same paradigm have a very similar set of syntactical constructions that we can use, with which it is possible to explain these concepts using any language and it will be applicable in an analogous way to any other.


What Will I Learn?


When Professor Garlan and Professor Shaw talk about the difficulties of designing and specifying the general structure of a software system, they mention protocols for communication, synchronization, and data access. Assignment of functionality to design elements, physical distribution, composition of design elements, scaling and performance. This is the next level of design: the software architecture.


In line with this definition, the following image shows four diagrams of the same application with the intention of visualizing that next level of design, the architecture:
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    Figure 1.1: Code, Design and Architecture
  




The first level is clear, software is written using programming languages ​​with specific syntax and semantics, within a specific paradigm. In the next level of abstraction, an object-oriented design is observed, expressed in a class diagram. Here again, no doubt arises, we are talking about design. The third level of abstraction is where some questions begin to appear: is this architecture, or is it design? What exactly does this application diagram describe? Can we have a syntactical construction to map the Business Logic and Data Access boxes into source code? For now we say that it represents the layered structure of the application, where classes are grouped in each layer according to whether they are related to business logic or data access. Where in addition, the classes of the business logic layer depend on some classes of the data access layer, and not the other way around. In the fourth and last diagram it is possible to observe a higher level of abstraction than the previous one. In this case, Calc Application represents the application at runtime and Database represents the persistent storage at runtime too. The arrow indicates an inter-process communication between them.


This book is dedicated to understand, describe, and implement software structures that belong to the last two levels of abstraction illustrated in figure 1.1. 


In addition, in this book we will answer these questions:


What is software architecture? Where does design end and architecture begin? How to draw the architecture of a system? How to design a system with clean architecture concepts? What are layers? What about modules? What is physical and logical separation? Am I really implementing a layered architecture? How can I verify if the architecture rules are accomplished? Are monolithic architectures a bad practice? How can I build a modular architecture? How can I build a Microservice architecture? What is high availability? Single point of failure? How do you scale an application to better support growing demand?


This book does not include detailed discussions of all the different styles and patterns of architecture that exists. It is dedicated to studying and implementing in the Java language those styles that I consider most used in enterprise applications. On the other hand, once the exposed concepts are understood, the reader will be able to handle without inconvenience any other style of architecture not included in this book.
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