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What have we discussed about languages so far this semester?

1) some historical information

a) machine code

b) Assembly language

c) FORTRAN was the first high level programming language, FORTRAN was 
intended to perform mathematical functions, it was bought by  IBM under the 
leadership of john Backus who managed this team effort

d) Pascal was created by Niklaus Wirth on his own, he named it after Blaise Pascal  
who was a French mathematician of the 17th century, it was created as a teaching 
language for computer science students. Early compilers translated it to P-code .

e) GoTO statements considered harmful and made languages hard to understand was 
a letter that was written to the Communications of the ACM that generated a lot 
of controversy

i) More history in Chapter1 Powerpoint

2) reasons why we study programming languages

a) Increased capacity to express ideas

b) Improved background for choosing appropriate languages

c) Increased ability to learn new languages

d) Better understanding of the significance of implementation

e) Overall advancement of computing

3) application domains
a) Science
i) Large calculations

ii) Example: a program performing complicated physics equations

b) Business

i) Produce reports, keep track of dynamic data, from things as complex as financial services to word and excel
ii) Example: Banking software
c) A.I.
i) Symbols rather than numbers

ii) see Asimo
d) Systems Programming
i) Focus on efficiency because of repeated use

e) Web Software
i) Ex. Online purchases

4) language evaluation criteria
a) readability

i) Simplicity

ii) Orthogonality

(1) "a relatively small set of primitive constructs can be 



           combined in a relatively small number of ways to build the 

          control and data structures..."

iii) Control Statements (iterations, conditions, etc)

iv) Data Types and Structures 

v) including things like booleans instead of using unclear integer 


           numbers makes the language easier to read

vi) Syntax pros/cons
b) Writability

i) powerful
c) reliability

i) consistency
d) cost
e) Portability

f) Generality

g) Well-definedness

h) robustness
5) language translation methods

a) Compilation

i) Compiler implementation – programs are translated directly into machine code.
b) Pure Interpretation

i) Another program acts as an interpreter, no translation is done

c) Hybrid Implementation Systems

d) Preprocessors – a program that processes a program immediately before the program is compiled
6) language paradigms 

a) object-oriented

i) inheritance

ii) Example: Java
b) procedural

i) Example: Fortran
c) Functional

i) Computation

ii) Example: Lisp
d) Logic

i) Rule based

ii) Example: Prolog

e) Imperative

i) Variables, assignment, iteration

ii) Example Pascal
7) basic statements

a) output

b) input

c) assignment

d) iteration

e) selection

8) ways of describing languages

a) BNF

i) Derivations

ii) Parse Trees
b) Extended BNF

i) Fixes minor inconveniences in BNF 

9) special words

a) Fortran

i) Program

ii) Var

iii) Type

iv) Begin

v) End

vi) Real

vii) Read

viii) Stop

ix) Print

x) …

b) Pascal

i) Program

ii) Const

iii) Var

iv) Begin

v) End

vi) Writeln

vii) Write

viii) Readln

ix) Read

x) …
10) data types
a) simple types

i) integer

ii) character

iii) real

(1) double precision
iv) Boolean

b) Structured types

i) String

c) Array

d) Complex

e) record

11) built-in functions
a) Some Fortran functions: 
i) abs
ii) min
iii) max
iv) sqrt
v) exp - exponential (natural)
b) Some Pascal functions:  
i) Dispose
ii) Readln
iii) Reset

iv) Write

v) New

vi) Read

vii) Rewrite

viii) Writeln
ix) Abs

x) Eof – end of file
xi) Odd

xii) Round

xiii) Sqrt

xiv) Eoln – end of line
xv) Exp

xvi) Sqr
xvii) …
12) subprogram types

a) functions – return a single value, in Fortran, returns a variable that shares the name of the function.
b) subroutine - returns multiple values or none at all – returns values through the parameter list
c) call by reference – FORTAN 77 - instead of just passing the values of the function/subroutine arguments (call-by-value), the memory address of the arguments (pointers) are passed instead

13) parameter passing modes

a) Pass by value – pass a copy of the variable

b) Pass by reference – pass the location in memory of the variable

14) Languages
a) Fortran: 
i) Notes:

(1) Every write must have a format, each format needs at least ‘1X’ spacing

b) Pascal: 
i) Notes:

(1) File reading/writing must be reset before reading/writing can begin
(2) Pascal automatically disposes of variables if the program forgets to do so

c) Alice: 
i) Notes:

(1) Take care moving objects, the roll and
