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Abstract
This paper was written for the MATH 492 class, “History of Mathematics”, for the Fall 2009 semester.  In this paper, we’ll take a look at the foundations and history of computers, and more importantly, computer programming and computer programming languages.  This paper takes a look at programming languages, starting with what is contested to be world’s first computer program to a projection of what the next decade holds in store for computers and computer programming.  Throughout the course of this paper, we take a look not only at the history of computer programming, but some brief profiles on some of the more influential people that molded computers and computer programming into what it is today, as well as brief profiles on several influential programming languages themselves.  Since many of the terms brought up in this paper are technical in nature, a glossary has been provided at the end of the paper.  Non-header terms in bold text can be further defined by looking them up in the provided glossary.
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Appendix A: Glossary

 (
vi
)
	Analytical Engine
	The Analytical Engine was a design created by Charles Babbage in 1837 that he worked on until his death in 1871.  In its logical design, the machine was essentially modern, anticipating the first completed general-purpose computer by about 100 years.


	Assembly Languages
	Assembly languages are a family of low-level languages for programming computers, microprocessors, microcontrollers, and other integrated circuits.  Assembly languages implement a symbolic representation of the binary machine codes, and are usually tailored to a specific CPU architecture.


	Asymptotic Notation
	Also known as Big O notation, asymptotic notation describes the limiting behavior of a function when the argument tends towards a particular value or infinity, usually in terms of simpler functions.


	Backus-Naur Form
	BNF is a metasyntax used to express context-free grammars, or a formal way to describe formal languages.  It is widely used as a notation for grammar in computer programming languages, instruction sets, and communication protocols.


	Bernoulli numbers
	Bernoulli numbers are a sequence of rational numbers with deep connections to number theory.


	Bytecode
	Bytecode is a form of instructions executed by Java virtual machines.  Bytecode is essentially the Java equivalent of assembly code in other languages.


	Encapsulation
	Encapsulation is an attribute of object-oriented programming in which all of the object’s data is contained and hidden within the object itself, and access to it is restricted to members of that class.


	Exception Handling
	Exception handling is a language construct or hardware mechanism designed to handle the occurrence of exceptions, special conditions that change the normal flow of program execution.


	Free-form Language
	A free-form language is a programming language in which the positioning of characters on the page in program text is not significant.  The program text does not need to be placed in specific columns as on old punched card systems or some assembly languages.


	
	

	Inheritance
	Inheritance is a way to form new classes (or objects) using classes that have already been defined.  Classes created in this fashion are known as derived classes; the class inherited from is then referred to as the base class, or ancestor class.


	Interleaving
	Interleaving is a way to arrange data in a non-contiguous way to increase performance.


	Imperative Programming
	Imperative Programming is a programming paradigm that describes computation in terms of statements that change a program state.


	Object-Oriented Programming
	Object-Oriented Programming (OOP) is a programming paradigm that uses “objects”, or data structures consisting of datafields and methods together with their interactions, to design software with information hiding, data abstraction, encapsulation, modularity, polymorphism, and inheritance.


	Open Source Software
	Open source software, or OSS, is computer software for which the source code and certain other rights normally reserved for copyright holders are provided under a software license that meets the Open Source Definition, or is in the public domain.


	Operator Overloading
	Operating overloading is a specific case of polymorphism in which some or all of the operators like +, =, or == have different implementations depending on the types of their arguments.


	Polymorphism
	Polymorphism, in the context of object-oriented programming, is the ability of one type, A, to appear as and be used like another type, B.


	Programming Paradigm
	Programming paradigms are fundamental styles of computer programming.  Paradigms differ in the concepts and abstractions used to represent the elements of a program, and the steps that compose a computation.


	Static Typing
	A programming language is said to use static typing when type checking is performed during compile-time as opposed to run-time.  Data types are associated with variables, not values.


	Template
	A template is a feature of some programming languages that allow functions and classes to operate with generic types, allowing a function or class to work on many different data types without being rewritten for each one.


	
	

	
	

	Turing Complete
	Turing Completeness refers to a computer that can computer every Turing-computable function, which is to say, any conceivable function that can be done by a machine.  While a truly Turing Complete machine would require infinite storage, a machine may be said to be Turing Complete if it WOULD be truly Turing Complete given unlimited resources.


	Virtual Function
	A virtual function is a function or method whose behavior can be overridden within an inheriting class by a function with the same signature, or function name/data inputs.  This is an important part of polymorphism in object-oriented programming.


	Virtual Machine
	A virtual machine, or VM, is a software implementation of a machine (computer) that executes programs like a physical machine.


	von Neumann Architecture
	von Neumann architecture is a design model in electronics for a stored-program digital computer that uses a processing unit and a single separate storage structure to hold both instructions and data.
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