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What have we discussed about languages so far this semester? 

· some historical information 

· Machine code 

· Opcodes. Not easily human readable. 

· Assembly language 

· Symbolic representation machine code. 1-1 correlation. 

· Machine dependent. 

· FORTRAN was the first high level programming language – IBM – john Backus – team effort 

· developed in 1957 

· alternative to assembly for the IBM 704 

· punch cards 

· column specific. 

· Comments: 'C' in column 1 

· type everything in caps 

· many different variants, FORTAN 77, FORTAN 90, etc. 

· Pascal was created by Niklaus Wirth named after Blaise Pascal who was a French mathematician of the 17th century - created as a teaching language for computer science students – one person effort 

· 1970 

· Developed originally for the PDP-11 

· Sections of the program: VAR, TYPE, 

· Borland developed Turbo Pascal and Delphi 

· reasons why we study programming languages 

· increased ability to express ideas 

· improved background for choosing appropriate languages 

· increased ability to learn new languages 

· better understanding of significance of implementation 

· overall advancement of computing

· application domains 

· scientific applications

· floating point 

· FORTRAN 

· Business applications 

· produce reports, decimal numbers and characters 

· COBOL 

· AI 

· Symbols rather than numbers 

· LISP 

· Systems Programming 

· Efficiency 

· C/C++ 

· Web software 

· Languages, markup, scripting, general purpose 

· PHP, XHMTL, Java.

· language evaluation criteria 

· readability 

· overall simplicity 

· orthogonality 

· primative constructs and how they can be combined. 

· Control statements 

· Well known ones like while, for, do-while, switch 

· Data structures 

· Does the language include built-in data structures?

· Can data structures be implemented in the language? 

· Syntax 

· Reserved words 

· meaningful keywords 

· flexible composition

· writability 

· the ease with which a language can be used to create programs 

· simplicity and orthogonality 

· few constructs, small number of primitives 

· small number of rules for combining 

· support for abstraction 

· expressivity

· Reliability 

· type checking 

· exception handling 

· aliasing 

· robust 

· Another way of describing reliability (see above)

· powerful 

· How much can you do with a language? 

· How much code does it take to perform a certain action?

· cost 

· Training programmers 

· Compiling and executing programs (time) 

· poor reliability = high costs 

· maintaining existing code 

· portability 

· can it run on other platforms? 

· generality 

· can we use it to write a lot of different applications? 

· well definedness

· language translation methods 

· compilation 

· code is translated to machine code once. 

· source code is seperate from executable 

· e.g. C++

· interpretation 

· an interpreter translates each line of code 

· e.g. Perl 

· hybrid interpretation 

· Code is compiled to a common cross-platform bytecode and then that is interpreted by a virtual machine 

· E.g. Java, C#

· language paradigms 

· Imperative 

· variables, assignment statements, control structures 

· e.g. C, Pascal

· Functional 

· applying parameters to functions 

· LISP, Scheme

· Logic 

· rule based, rules are specified in no particular order 

· Prolog

· Object Oriented 

· Encapsulation, data abstraction, inheritance, polymorphism,

· Markup 

· not really a language, but a way to describe

· XHTML, XML

· basic statements 

· output 

· where to output? 

· The screen?  Printer?

· input 

· Where to read input? 

· The keyboard?  A file?

· assignment 

· = 

· :=

· iteration 

· selection 

· ways of describing languages 

· special words 

· data types 

· simple types 

· integer 

· real 

· double precisioncharacter 

· Boolean 

· Structured types 

· String 

· Array 

· Complex 

· record 

· built-in functions 

· Libraries 

· C Standard Library 

· Sun's Java library

· subprogram types 

· functions 

· return a value 

· subroutines 

· perform a chunk of code 

· parameter passing modes 

· value -- a copy of the variable is passed into the function 

· reference -- a pointer to the object is passed.

· Languages 

· FORTRAN

· 90 

· 77 

· Alice 

· teaching young children how to program 

· Pascal 

· Teaching novice programmers

