n Chapter 1: Introduction n

2What Will You Learn?nSurvey of programming paradigms,including representative languagesnLanguage definition and descriptionmethodsnOverview of features across all languagesnImplementation strategies

1CS 3304Comparative LanguagesFall 2000Lenwood S. HeathMcB 638: MW 1:15-3:00heath@cs.vt.eduhttp://courses.cs.vt.edu/~cs3304/Fall00/

n Chapter 1: Introduction n

4Semester Outline (cont.)Part II: Features and ImplementationnNames and TypingnData TypesnExpressions and AssignmentnControl StructuresnSubprogramsnAbstract Data Types (ADTs)

n Chapter 1: Introduction n

3 Semester OutlinePart I: Paradigms and DescriptionnIntroduction and Language EvaluationnProgramming Language ParadigmsnHistory and EvolutionnImperative, Functional, Logic, Object-OrientednSyntax and Semantics

n Chapter 1: Introduction n

6Chapter 1: IntroductionnLanguage evaluation criterianMain implementation methodsnTrade-offsnInfluences on language designnProgramming paradigms

n Chapter 1: Introduction n

5Reasons to Study Concepts of PLsWhy bother with this stuff anyway?nIncreased capacity to express programmingconceptsnImproved background for choosingappropriate languagesnIncreased ability to learn new languagesnUnderstanding the significance ofimplementationnIncreased ability to design new languagesnOverall advancement of computing

n Chapter 1: Introduction n

8Evaluation: ReadabilitynThe most important criterionnOverall simplicitynToo many features is badnMultiplicity of features is badnOrthogonalitynMakes the language easy to learn and readnMeaning is context independentnControl statementsnData type and structuresnSyntax considerations

n Chapter 1: Introduction n

7Evaluating A Languagen4 main criteria:nReadabilitynWritabilitynReliabilitynCostnAre there others?

n Chapter 1: Introduction n

10Evaluation: ReliabilitynFactors:nType checkingnException handlingnAliasingnReadability and writability

n Chapter 1: Introduction n

9Evaluation: WritabilitynFactors:nSimplicity and orthogonalitynSupport for abstractionnExpressivity

n Chapter 1: Introduction n

12Implementation MethodsnCompilationnTranslate high-level program to machine codenSlow translationnFast executionn Pure interpretationnNo translationnSlow executionnBecoming rarenHybrid implementation systemsnSmall translation costnMedium execution speed

n Chapter 1: Introduction n

11Evaluation: CostnCategoriesnProgrammer trainingnSoftware creationnCompilationnExecutionnCompiler costnPoor reliabilitynMaintenancenOther criteria: portability, generality, well-definedness

n Chapter 1: Introduction n

14Primary influences on languagedesign1. Computer architecturenWe use imperative languages, at least in part,because we use von Neumann machines2. Programming methodologiesn1950s and early 1960s: Simple applications; worryabout machine efficiencynLate 1960s: People efficiency became important;readability, better control structuresnLate 1970s: Data abstractionnMiddle 1980s: Object-oriented programming

n Chapter 1: Introduction n

13Language Design Trade-offsnReliability versus cost of executionnWritability versus readabilitynFlexibility versus safety

n Chapter 1: Introduction n

15Language CategoriesProgramming paradigms:nProcedural/ImperativenFunctional/ApplicativenLogicnObject-oriented (closely related toimperative)nProblem-oriented/application-specific