Cohesion and Coupling: Two OO Design Principles
Cohesion and Coupling deal with the quality of an OO design. Generally, good OO design should be loosely coupled and highly cohesive. Lot of the design principles, design patterns which have been created are based on the idea of “Loose coupling and high cohesion”.
The aim of the design should be to make the application:
· easier to develop
· easier to maintain
· easier to add new features
· less Fragile.
Coupling:
Coupling is the degree to which one class knows about another class. Let us consider two classes class A and class B. If class Aknows class B through its interface only i.e it interacts with class B through its API then class A and class B are said to be loosely coupled.
If on the other hand class A apart from interacting class B by means of its interface also interacts through the non-interface stuff of class B then they are said to be tightly  coupled. Suppose the developer changes the class B‘s non-interface part i.e non API stuff then in case of loose coupling class A does not breakdown but tight coupling causes the class A to break.
So its always a good OO design principle to use loose coupling between the classes i.e all interactions between the objects in OO system should use the APIs. An aspect of good class and API design is that classes should be well encapsulated.
Cohesion:
Cohesion is the principle of being or doing one thing well. In other words, cohesion means grouping together code that contributes to a single task.
Cohesion is used to indicate the degree to which a class has a single, well-focused purpose. Coupling is all about how classes interact with each other, on the other hand cohesion focuses on how single class is designed. Higher the cohesiveness of the class, better is the OO design.
Benefits of Higher Cohesion:
· Highly cohesive classes are much easier to maintain and less frequently changed.
· Such classes are more usable than others as they are designed with a well-focused purpose.
Principles of Package Design
Introduction
The classes in an application are partitioned according to some criteria, and the classes in those partitions are then allocated to packages. The principles outlined below cover:
· Package cohesion - the allocation of classes to packages.
· Package coupling - determining how packages should be interrelated. 
Granularity: The Principles of Package Cohesion
In choosing the classes to group together the opposing forces involved in reusability and developability must be considered. Balancing these forces is nontrivial, and the balance is often dynamic. Hence the composition of packages will likely evolve as the focus of a project moves from developability to reusability.
The Reuse-Release Equivalence Principle:
"The Granule of reuse is the granule of release" 
· Consider the contents of a package from the point of view of potential reusers.
o Either all of the classes in a package should be reusable or none of them are.
o All classes in a reusable package should be reusable by the same audience.
The Common-Reuse Principle:
"Classes that change together, belong together. "
· If you reuse one of the classes in a package, you reuse them all.
· Classes which are not tightly bound to each other with class relationships should not be in the same package.
The Common-Closure Principle:
"Classes that aren't reused together should not be grouped together"
· A change that affects a package affects all the classes in that package and no other package.
· This principle is the Single-Responsibility Principle stated for packages: a package should not have multiple reasons to change.
· When a change in requirements comes along, the change has a good chance of being restricted to a minimal number of packages. 
Stability: The Principles of Package Coupling
The relationships between packages which are once again impacted by the tension between opposing forces: developability and logical design. These forces are technical, political, and volatile.
The Acyclic-Dependencies Principle:
· There should be no circular dependencies between packages. Cyclic dependencies are a bad idea
· First, whether between classes or packages, cyclic dependencies create complex interactions and therefore it is hard to predict the impact of those changes. 
· Second, suddenly a change to any package in an application, triggers an update in every package. 
The Stable-Dependencies Principle:
· Depend in the direction of stability.
· The aim of this principle is to ensure that stable packages don’t rely on unstable packages.
· Conform to the Common-Closure Principle: packages are created that are sensitive to certain kinds of change. These packages are designed to be volatile. And any package that is volatile should not be depended on by a package that is difficult to change.
· Can use stability metrics based on the number of dependencies entering and leaving a package.
e.g.  if Package A relies on Package B, then a change in Package B may trigger a need for a change in Package A. It therefore makes sense that we would want Package B to be less susceptible to change than Package A.
The Stable-Abstractions Principle:
· A package should be as abstract as it is stable.
· A stable package should be abstract so its stability does not prevent it from being extended.
· An instable package should be concrete since its instability allows the concrete code inside to be easily changed. 
· Abstract classes are designed to be sub-classed, so their features can be extended without need for modification. This makes them more stable. 
[bookmark: PrinciplesofPackageDesign-]Summary
Package dependencies grow and evolve with the application. The package structure can not be designed from the top down. Package dependency diagrams have very little to do with describing the function of an application, rather they are a map of the buildability of the application.
As more and more classes accumulate in the early stages of development, there is a growing need to manage these dependencies. As the application continues to grow, we must be concerned about creating reusable elements, hence beginning to dictate the composition of the packages. And finally ensure no circular dependencies appear as the package dependency graph grows.
1. The Release Reuse Equivalency Principle
"The Granule of reuse is the granule of release" 
When developing a reusable component, a class, or a cluster of classes it is important to consider that unless it is managed by a release of some kind, it cannot be fully utilized by the architects. Users will be unwilling to use the class if the author force to upgrade all the code that have been developed around the previous release needed to modify when an upgrade is released for the package. Therefore, one criteria is to package all the classes that are dependent on one another into one package and each package when released should individually support older versions.
2. The Common Closure Principle
"Classes that change together, belong together. "
[bookmark: _GoBack]It is important to note that every large project consists of huge inter-related packages. Each time a package is released, there need to be a number of tests, rebuilds and deployment needed to be performed. To minimize this hiccups, we need to group the packages that are dependent on one another together.  This requires a certain amount of precedence as we need to anticipate beforehand what are the changes that needed to be made when one of the class in the package changes. Grouping the dependent packages together will minimize the release and deployment whose. 
3. The Common Reuse Principle
"Classes that aren't reused together should not be grouped together"
A dependency upon a package means a dependency upon everything inside the package.  When a new package is released, every class of the package is being verified even if nothing has been used. For the classes that are not being used if clubbed together into one package, any change on their release could also need the other dependent package which even if not using the new update needed to be verified with the new release. 
