October 2, 2007

Review

Historical information:

· Pascal

· Named after (century) French mathematician Blaise Pascal by Niklaus Wirth

· Teaching Language for Computer Science students
· One person effort
· Fortran

· Intended to perform mathematical functions

· Created by a team led by John Backus at IBM

· Goal was to design a language and write a compiler for it that wrote assembly code as well and as fast as a programmer could

· First high level programming language

· Punch cards used to hold FORTRAN code were originally designed by Herman Hollerith and used in the 1880 census

· Is an imperative or procedural language

· Miscellaneous
· Go to statements considered harmful and made languages hard to understand was a letter that was written to the Communication of the ACM that generated a lot of controversy

· Historically, we started with machine language, and went to assembly language
Reasons why we study programming languages

· Increased capacity to express ideas

· Improved background for choosing appropriate languages

· Increased ability to learn new languages

· Better understanding of the significance of implementation

· Overall advancement of computing

Application domains

· Scientific Applications

· Business Applications

· Artificial Intelligence

· Systems Programming

· Web Software

Language evaluation criteria

· Readability
· Overall Simplicity

· Orthogonality

· Control Statements

· Data Types and Structures

· Syntax Considerations
· Writability
· Simplicity and Orthogonality

· Support for Abstraction

· Expressivity

· Reliability

· Type Checking

· Exception Handling

· Aliasing

· Readability and Writability

· Cost
Language translation methods

· Compiler implementation

· Programs are translated into machine language that can be executed directly on the computer

· Very fast program execution once translation process has completed

· Pure Interpretation

· Programs are interpreted by another program called an interpreter

· No translation

· Hybrid implementation systems

· Translate high level language to an intermediate language designed for easy interpretation
· Preprocessors

· Processes the program immediately before the program is compiled

Language Paradigm

· Object oriented

· Procedural 

· Functional

· Imperative
· Event based

Basic statements

· Output

· Input

· Assignment

· Iteration

· Selection

· Logical Pretest Loops

Ways of describing languages

· Syntax

· Sentences

· Lexemes

· Token

· Language Recognizers

· Recognition

· Generation

· Backus-Naur Form and Context Free Grammars
· Describing Lists

· Grammars and Derivations

· Parse Trees

· Ambiguity

· Operator Precedence

· Associativity of Operators

· Attribute Grammars

· Static Semantics

· Intrinsic Attributes

· Dynamic Semantics

· Operational Semantics

· Axiomatic Semantics

· Denotational Semantics

Special words

· Keyword
· Special only in certain contexts

· Reserved Words

· Can not be used as a name

Data types

· Simple types

· Integer

· Real

· Double precision character
· Boolean

· Structured types

· String

· Array

· Complex

· record

Built-in functions

· Preprocessor
· Imports libraries that can be used while programming

Subprogram types

· Functions return a single value

· One which can return multiple values or none at all – returns values through the parameter list

Parameter passing modes

· Pass-by-value
· Pass-by-result

· Pass-by-Value-Result

· Pass-by-reference

· Pass-by-name

Languages

· Fortran

· LISP

· ALGOL 60

· COBOL

· BASIC

· PL/I

· APL and SNOBOL

· SIMULA 67

· ALGOL 68

· PASCAL

· C

· Prolog

· Ada

· Smalltalk

· C++

· Java

· JavaScript, PHP, Python

· C#

· Markup/Programming Hybrid Languages

