Object-Oriented Programming
In computer science, object-oriented programming, OOP for short, is a computer programming paradigm.

The idea behind object-oriented programming is that a computer program is composed of a collection of individual units, or objects, as opposed to a traditional view in which a program is a list of instructions to the computer. Each object is capable of receiving messages, processing data, and sending messages to other objects.

Object-oriented programming is claimed to give more flexibility, easing changes to programs, and is widely popular in large scale software engineering. Furthermore, proponents of OOP claim that OOP is easier to learn for those new to computer programming than previous approaches, and that the OOP approach is often simpler to develop and to maintain, lending itself to more direct analysis, coding, and understanding of complex situations and procedures than other programming methods.

Object-oriented programming emphasizes the following concepts:

· Objects - Packaging data and functionality together into units within a running computer program; objects are the basis of modularity and structure in an object-oriented computer program. Objects are self contained and should be easily identifiable. This modularity should allow the program parts to correspond to aspects of the problem. 

· Abstraction - The ability for a program to ignore some aspects of the information that it is manipulating, i.e. the ability to focus on the essential. Each object in the system serves as a model of an abstract "actor" that can perform work, report on and change its state, and "communicate" with other objects in the system, without revealing how these features are implemented. Processes, functions or methods may also be so abstracted, and when they are, a variety of techniques are required to extend an abstraction. 

· Encapsulation - Ensures that users of an object cannot change the internal state of the object in unexpected ways; only the object's own internal methods are allowed to access its state. Each object exposes an interface that specifies how other objects may interact with it. Other objects will not know and thus rely upon this object's internal representation. 

· Polymorphism via message sending. Instead of subroutine calls, object-oriented languages can make message sends; the specific method which responds to a message send depends on what specific object the message is sent to. For example, if a bird receives the message "move fast", it will flap its wings and fly. If a lion receives the same message, it will move its legs and run. Both answer the same request, but in ways appropriate to each creature. This gains polymorphism, because a single variable in the program text can hold different kinds of objects as the program runs, and thus the same program text can invoke different methods at different times in the same execution.   

· Inheritance- Organizes and facilitates polymorphism and encapsulation by permitting objects to be defined and created that are specialized types of already-existing objects - these can share (and extend) their behavior without having to reimplement that behavior.  
OOP has been subject to much contention as to its precise definition or its principal ideas.

In the most general terms, OOP is the practice of writing program text decomposed in modules that encapsulate the representation of one data type per module, instead of collections of functions that call each other, or clauses that trigger each other.

They have been brought together, with associated terminology, to create a programming framework. Together the ideas behind OO are said to be so powerful they create a paradigm shift in programming.

Other paradigms such as functional and procedural programming focus primarily on the actions, and logical programming focuses on the logical assertions that trigger execution of program code.

OOP arose independently out of research into simulation system oriented languages, with SIMULA 67, and out of research into highly secure system architectures, with capability based OS and CPU architectures.

Some experts say that the original definition of Object-oriented came from the object in grammar. The requirements for the software is always subject-oriented and since the requirements for the subject is often complicated, monolithic complicated programs were created.

Some of the researchers at that time started thinking in an object-oriented way, which was a paradigm shift from the usual subject-oriented thinking.

According to the object-oriented principles, the verb is attached to the object and logic associated to the requirement is handled in the object. The following are some examples of the ways by which a subject oriented requirement is translated into object oriented thinking:

Subject oriented: The Sales Application saves the Transaction 

Object oriented: The Transaction saves itself upon receiving a message from the Sales Application 

Subject oriented: The Sales Application prints the Receipt 

Object oriented: The Receipt prints itself upon receiving a message from the Sales Application 

One distinguishing feature of OOP is the handling of subtypes of data types.

Objects' data are generally required to satisfy programmer-defined constraints (i.e. class invariants). A datatype restricted with such constraint is a subtype of the same datatype without the constraint. These constraints are then both relied on and preserved by the actions (methods) defined for the data. These constraints may either be explicitly declared or implicitly assumed by the programmer. Object-oriented languages provide mechanisms for ensuring that such assumptions are local to one part of the program. They are usually part of documentation of object-oriented programs.

OOP itself has been used to market many products and services and the actual definitions and benefits attributed to OOP have often been colored by commercial marketing goals. Similarly, many programming languages have a specific view to OOP that is less general in certain aspects from the more general definition.

Widely-used terminology distinguishes object-oriented programming from object-based. The former is held to include inheritance (described below), while the latter does not.

The exact definitions of these have some variation depending on point of view. In particular, languages with static typing often have slightly different view of OO than languages with dynamic typing, caused by focus on compile-time vs. run-time properties of the programs.

Note: Abstraction is important to but not unique to OOP.

Reusability is the benefit most often claimed for OOP. However, that is sometimes disputed as being a large or primary benefit. The ability to maintain a program once written, the ability to do localized debugging, and the ability to do much larger parallel development efforts are all cited as more significant reasons to use an OOP language.

OOP is often called a paradigm rather than a style or type of programming to emphasize the point that OOP can change the way software is developed, by changing the way that programmers and software engineers think about software.

The paradigm of OOP is essentially not that of programming but one of design. A system is designed by defining the objects that will exist in that system, the code which actually does the work is irrelevant to the object, or the people using the object, due to encapsulation. The challenge in OOP therefore is of designing a sane object system.

It should be noted that there are distinct parallels between the object-oriented paradigm and Systems theory. OOP focuses on objects as units in a system, whereas systems theory focuses on the system itself. In between, one may find software design patterns or other techniques that use classes and objects as building blocks for larger components. Such components can be seen as an intermediate step from the object-oriented paradigm towards the more "real-life oriented" models of systems theory.

There are several distinct styles of object-oriented programming. The distinctions between different styles occur because different programming languages emphasize different aspects of object-oriented facilities and combine with other constructs in different ways.

In procedural languages, OOP often appears as a form where data types are extended to behave like a type of an object in OOP, very similar to an abstract data type with an extension such as inheritance. Each method is actually a subprogram which is syntactically bound to a class.

Many object-oriented programming languages, such as C++ and Java, have a static type system, that can be used to check and enforce constraints of object-oriented design to some degree. Object-oriented facilities combine with static typing in various ways. Classes are types of objects. Some object-oriented languages, such as Eiffel, enforce invariants with the type system. Many object-oriented languages provide mechanisms for statically checking the type of method parameters, types of private and public data members, types of object references and check the correctness of inheritance and subtyping relationships. Static type checking can also check API compatibility, enforce data constraints on the users of libraries created with object-oriented methods and reduce the number of run-time type checks performed at run-time for various forms of method dispatch.

Critique

Hierarchical taxonomies often do not match the real world and real-world changes according to some critics, and should be avoided. However, many OOP proponents also suggest avoiding hierarchies, instead using OO techniques such as "composition". A simple way of avoiding over-specification of hierarchies when modelling the real world is to consider the most specific types of objects and model relationships between those.

Also, many feel that OOP runs counter to the philosophy of relational modeling and relational databases, returning to the navigational database arrangements of the 1960s. It is not clear that this is the fault of OOP, since database modelling is based fundamentally on different premises than object-oriented modelling. In any case, relational database tables map to associations in object-oriented models, and the differences seem to be purely due to differences in focus. There is a history of misinterpretation of the relationship between object-oriented and relational modelling, which may muddy this issue. Also, there are variances in opinions about the roles and definitions of each. For example, some feel that OOP unnecessarily will copy noun relationship information from the database, when "once and only once" (no duplication) mantra dictates that such is bad practice. Others, in contrast, feel that OOP does not require this duplication, even though some existing OOP-to-relational database products mistakenly take this view, confusing object's data with relationship data. These people would also argue that strict distinctions should be made between data associated with the modelled objects, data associated with the roles and data associated with associations; in particular, object's data should not be (directly) stored in databases by this view, because databases are not a suitable storage for objects, the object already has some mechanism for storing its private information, and storage in database would require unnecessary replication between the object's image in its own storage and the database. The impedance mismatch between databases and OOP is caused by difference of scale between operations performed by objects and databases; database transactions, the smallest unit of work performed by databases, are much larger than any operations provided by OOP objects. Instead, by this view, databases are good for storing relationships between objects and the references to objects that are associated with roles that those relationships are built on; objects' data could only be stored in databases after collecting and summarising data from groups of objects. Object's private representation details have no place in databases.

Needless to say, the "proper" relationship between OOP and databases is a complex and contentious topic which currently has no consensus solution.

While it is claimed that OOP is better for "large applications", others feel that large applications should instead be reduced to many small applications, such as event-driven procedures that "feed" off of a database and declarative programming-based user interface frameworks.

The bottom line of the conflict seems to be that OOP is mostly a behaviorist view of software design which conflicts with the data-centric, declarative view. In the first, the "interfaces" are primarily behaviors, and data is grouped into objects. In the second the interfaces are primarily data (declarations) and behaviours are grouped into functions, such as "tasks", or "events". The tradeoffs of each approach are complex and often delve deep into human psychology theories. Sometimes both are used, such that OOP is used to build platform facilities and functional or declarative method is used to build applications for the platform.

Some feel that past criticisms leveled against procedural techniques are based upon poor languages, poor coding practices, or lack of knowledge about how to properly use databases instead of code to manage state and "noun models".

It is recognized that OOP does not necessarily mean lack of complexity. Meta class programming for example is a demanding skill, and OOP programs can have a complex web of shared or distinct responsibilities, attributes and methods. It can be challenging to distribute responsibility over objects, or classes—one of many popular implementation schemes.

