Fortran

Machine Language (tedious and error prone)

· Difficult to read

· Instructions specified in numeric code

· Absolute addressing

· Makes programs difficult to modify

· Arithmetic operator positions

· Incorrect positioning invalidates the correctness of instructions

· Machine language have a no operation instruction to get by

Fortran

· Environment

· Computers are slow, small and unreliable

· Purpose

· Scientific Computations

· Objective

· High efficiency

· High speed

· No high level control statements mostly poor and jump statements

· Compiler prone to errors

· Great care for backwards compatibility
Program Structure

· Main and 0 or more sub routines

· 2 main constructs

· Declarative

· Allocate memory

· Bind a name

· Initialize
· Imperative

· Computation

· Flow control

· Input/Output

· Scope of main and sub routine are completely disjoint(cannot be separately compiled)

Fortran Syntax

· Machine dependent

· Fixed format for punch cards

· Syntax is predefined function for sets of columns

· Continuation used when card not large enough

Pros

· Use of algebraic notation

· Use of precedence in calculations

· Allow very limited nesting

Cons

· Compiler ignores blanks (an error in special chars can result in logic errors)
· No reserved words (can declare IF as a variable, results in readability issues)

· Optional variable declaration is very dangerous compounded by the IN rule

· Automatic variable declarations
· Name restricted to 6 chars(readability issues)

Control Syntax

· GOTO was the basic building block for control structures in FORTRAN

· IF-GOTO, FOR/REPEAT UNTIL, WHILE-DO

GOTO badness

· 3 versions

· Compiler cannot do type checking or error detection

· Violations

· Syntactic consistency principle

· Structured Program principle

· Defense in depth principle (allows errors to bypass syntactic and type checking)

DO-Loop

· Higher level
· Specify number of loops

· More structured

· Use of control variable to count number of loops

· Optimized

· Can see what variables used for indexing

· Complies with preservation of information principle

· Can be nested

Subroutines

· User definable

· Procedural abstraction

· Allows modularization

· Use of libraries

· Variables exist in scope only

· Communicate via parameters or common blocks

· Parameters are passed-by-reference

· Allows faster processing

· Allows actual parameter to be modified 

· Might need to pass a huge list of parameters (violates information hiding principle)

· Provides common block structure

· Avoid problem of pass by reference

· Shared data area instead of common variables

· No security for common data

· Makes sharing easier

· Modification of data without rules and cannot check before modification

· The problem of equivalence

· Usage of same memory location with a different name

· No rule for memory reuse(size of type conflicts)eg cannot store real in int size memory location
· Compiler cannot check for such error

Activation Records

· Stores state before call to subprogram

· Instruction pointer

· Machine registers

· Parameter values

· Values or references

· Dynamic link to caller’s AR

Stages

Caller

1. Place parameters in AR

2. Save state of caller in AR

3. Place pointer to caller’s AR in AR

4. Enter the subprogram at start (pass of control of execution)

Subprogram

1. If function leave return value in reserved register

2. Get return address from AR

3. Transfer control to caller

Caller

1. Restore state

Data types and structures

· All types are abstract or representation independent

· FORTRAN overloads the arithmetic operators

· Exceptions

· Arrays

i. 1 data constructor


ii. 3 dimensions

iii. More dimensions mean more calculations thus not efficient so do not implement

iv. Manipulation of 2 indexes

· Names ( 6HBYE )

i. Regularity exception

ii. Fortran doesn’t care

1st gen languages

· No Hierarchical structure

· Data structures cannot be nested
· Weak type system

· No recursion (compiler cannot store multiple same sub routine)

· No keywords

· No exception Handling

Names
· Case sensitivity

· Readability issues (ROSE vs rose) variable not same

· Writability issues (parseInt vs PARSEINT) parseInt is a function, PARSEINT is a variable

· Special/reserved words and keywords

· Keyword
= special only in certain context

· Reserved
= special word that cannot be used as a name (fortran doesn’t care)

· FORTRAN 90 allows embedded spaces (spaces in name)

Variables

· Abstraction of a computer memory cell or collection of cells

· Replacing absolute memory addresses with names, making it better to read

· Address

· Machine memory address associated of a variable

· Possible for the same name to be associated with different addresses at different places and at different times in the program

· The address of a variable is sometimes called its l-value 

Aliases

· More than 1 variable can be used to access the same memory location

· hindrance to readability as it allows a variable to have its value changed by an assignment to a different variable

· Makes program verification more difficult

· 2 pointer variables or reference variables are aliases when they point to the same memory location

Variable Declarations

· Explicit

· A statement in a program that lists variable names and specifies that they are a particular type

· Implicit

· Means of associating variables with types through default rather than declaration statements

· Detrimental to reliability

· Compiler cannot detect the typological errors and programmer errors thus causing weird results

· Fortran has implicit none to stop automatic declaration of variables

Abstraction

· Process/Data abstraction

· Allows reusability
