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What have we discussed about languages so far this semester?

· some historical information

· machine code

· Assembly language

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

· Pascal was created by Niklaus Wirth named after Blaise Pascal  who was a French mathematician of the ____ century  - created as a teaching language for computer science students – one person effort
· FORTRAN was developed for the IBM 704 computer.

· FORTRAN stands for Mathematical FORmula TRANslating System

· FORTRAN 95 is the newest version

· Pascal developed in 1971

· By the mid 1970’s Pascal was the most widely used language for teaching

· reasons why we study programming languages

· Increased ability to express ideas – meaning that the depth we are able to think only as good as the language that we use to express our thoughts in

· Improved background for choosing appropriate languages – the ability to choose the best language for a project even if you aren’t greatly familiar with it

· Increased ability to learn new languages – the ability to learn a new language from scratch in a short period of time
· Better understanding of the significance of implementation – if we understand the way a language is implemented then it is easier to figure out it’s design

· Overall advancement of computing

· application domains

· Scientific applications – large numbers of floating point calculations, use arrays mostly, efficient, FORTRAN was the first one

· Business applications – produce elaborate reports and store data, spreadsheets and databases, COBOL was the first language

· Aritficial intelligence – the ability to make computers able to think, use symbolic computation which means that symbols rather than numbers are used, LISP was the first language and Prolog is more commonly used today

· Systems programming – operating systems and programming support tools, must be efficient, usually is a lower-level language, most common language used is C
· Web software – languages supported by the Internet, targeted to presentation devices, can use embedded code in the form of a scripting language such as PHP in an XHTML page
· language evaluation criteria

· readability – the ability for a programming language to be read and understood, greatly influences maintence of programs because the majority of the time another programmer is maintaining a program orginially written by somebody else
· overall simplicity – less basic constructs, less ways to do the same thing, trying to avoid operator overloading

· orthogonality – a relatively small set of primitive constructs can be combined in a small number of ways to build the control and data structures of the language

· data types and structures – there must be enough data types and structures to satisfy the majority that will be used

· syntax considerations – identifiers must be able to be long, an adequate amount of special words, appearance indicates purpose

· writability – the ability for a programming language to easily write a program, the degree of abstraction must be considered, expressivity (how powerful certain operators are)
· reliability – the ability for a program to perform to its specifications under all conditions
· type checking – testing for type errors during compile or run time, with the former given the preference

· exception handling – the ability of a program to handle run-time errors, correct the errors, and then continue with normal operation

· aliasing – two or more references to a certain spot in memory such as a  pointer
· cost – cost of training programmers to use the language, cost of writing programs in the language, compiling cost, execution cost, cost of the language implementation system, cost of poor reliability, cost of maintaining programs.
· language translation methods
· compilation – translates programs into machine language which can be directly used by the computer.
· pure interpretation – programs are interpreted by and other program called an interpreter with no translation at all.  The interpreter is a software simulation which provides a virtual machine for the language, this method is slower than compilation and requires more space.
· hybrid implementation systems – programs are translated from the high-level language to an intermediate language which is in turn interpreted.  This is the system used by Java when it translates into byte code.
· language paradigms 

· basic statements

· output

· input

· assignment

· iteration

· selection

· ways of describing languages
· Backus-Naur Form – most widely used used method for describing programming language syntax
· Define a class of languages called contex-free languages
· A metalanguage used to describe another language
· Abstractions are used to represent classes of syntactic structures
· Non-terminals: BNF abstractions: such as declarations and input statements
· Terminals: lexemes and tokes, Such as ‘A’ and ‘1’
· Grammar: a collection of rules, <declaration> ::= <identifier-list> : integer ;
· A rule has a left hand and right hand side consisting of terminals and nonterminals
· Rules are evaluated until a non-terminal is reached
· Extended BNF – improves readability and writability of BNF
· special words
· Words that can not be used as variable or subprogram names
· FORTRAN
· INTEGER
· REAL
· LOGICAL – true or false
· COMPLEX
· DOUBLE – must be declared
· CHARACTER
· DIMENSION – array
· AND
· OR
· NOT
· END – stops compilation process
· CONTINUE – end of a DO loop usually
· DATA
· STOP – stops execution of a program
· IF
· GO TO
· READ – reads in a value
· FORMAT – formats the specified values
· WRITE – writes a value
· DO – starts a do loop
· RETURN
· SUBROUTINE
· FUNCTION
· CALL
· ERR
· Pascal
· and
· const
· else
· forward
· in
· not
· procedure
· set
· until
· array
· div
· end
· function
· label
· of
· program
· then
· var
· begin
· do
· file
· goto
· mod
· or
· record
· to
· while
· case
· downto
· for
· if
· nil
· packed
· repeat
· type
· with
· data types

· simple types

· integer
· real
· double precision 
· float

· Boolean

· character

· Structured types

· String

· Array

· Multi-dimensional

· Enumerations

· Complex

· Record

· Union types

· Pointers

· built-in functions
· FORTRAN
· MOD (numerator, denominator) – returns the remainder when numerator is divided by denominator takes real or integer arguments

· ACHAR(num1) - gives the numth character in the ASCII collating sequence
· ABS (number) – the number can be REAL or INTEGER, returns the absolute value of the number

· MAX (num1, num2) – finds the maximum value in a ______

· IFIX (REALnumber) – returns a 

· SQRT (integer) – finds the square root – returns a ____

· LOG (anyTypeNumber) – returns the natural log of x

· RAND() – returns a random value between 0 and 1 depending on the time clock

· COS (realNumber) – returns the cosine as a realNumber – the parameter is in radians

· SIN (realNumber) – returns the sine as a realNumber – the parameter is in radians

· TAN (realNumber) – returns the tangent as a realNumber – the parameter is in radians

· SIND(realNumberOfDegrees) – returns an integer which is the truncated real

· FLOOR (realNumber) – returns as integer which is the truncated real

· MIN(listOfNumbers) – fins the minimum value in a list of homogeneous type numbers

· ATAN (realNumber) – returns the inverse of tangent -- returns value in radians

· CEILING(realNumber) – returns an integer 

· SRAND(integerNumber) – sets the seed for the RAND() function

· EXP (realNumber) – returns e to the real number power

· ASIN (realNumber) – returns the inverse of sine -- returns value in radians

· LEN (string) - length of string
· PASCAL

· abs(x) – absolute value
· cos(x) – cosine

· trunc(x)

· ord(x)

· odd(x)

· sqr(x) – square

· Arctan(x)

· Round(x)

· Chr(x)

· Eoln(x)

· Sqrt(x) – square root

· ln(x)

· succ(x)

· eof(x)

· sin(x) – sine

· exp(x) – exponent

· pred(x)
·  subprogram types
· FORTRAN
· Statement functions – functions, i.e. P(X) = A + X * B
· Subroutines – can be parameter-less or have parameters, they do not return a value
· Functions – return a single value by assigning the value to the function name, function names indicate the type of the return value
· Pascal

· Procedures – the same thing as FORTRAN subroutines
· Functions – the same thing as FORTRAN functions
· parameter passing modes
· FORTRAN – Parameters are passed by reference as default and this can’t be changed.
· Pascal - Parameters can be passed by reference using the var special word before the parameter in the parameter list, default parameters are passed by value
· Languages
· Plankalkul – language developed in 1943 for the Z4 computer by Zuse, it means program calculus
· Short Code – developed by John Mauchly in 1949 for the BINAC computer,
· LISP – developed by John McCarthy in 1958, used for AI, only has two kinds of data structures: atoms and lists
· COBOL – developed in 1959, used in business programs
· BASIC – very popular on microcomputers in the late 70’s, largely ingnored, no input given from the terminal when running programs, 14 different statement types
· PL/I – IBM product, used for a broad spectrum of application areas, included the best parts of ALGOL 60, FORTRAN IV, and COBOL 60, now nearly dead
· C – originally designed for systems programmers, developed by Dennis Ritchie in 1972, used in many application areas, lacks complete type checking
· Perl – one of the first scripting languages developed by Larry Wall
· Prolog – developed in the late 70’s to be used in AI programs
· Ada – developed by the DOD to standardize the language used in their programs, uses packages, extensive exception handling, generic program units, and task generation
· Smalltalk – developed by Alan Kay in the late 1960’s, uses objects, helped promote object oriented programming
· C++ - Object-oriented version of C, includes two constructs that define types: classes and structs, many good compilers for it
· Java – based on C++, smaller, simpler, more reliable, no pointers, runs on the Java Virtual Machine
· C# - based on C++ and Java, includes pointers and structs
