Fortran lecture
Fortran history

· Why do we care?

· Was one of the most influential programming languages of all time

· It’s development mirrors PL evolution

· Was the de facto programming languages for many years

· Was the first high level language

· Comparing Fortran I to a current language is like comparing a Model T to a Porsche

The IBM 704 (1954)
· First computer with a hardware floating point unit

· All previous computers needed floating point operations to be simulated by software

· Developed in 1954

· Could execute 40,000 instructions per second

· Developers included Gene Amdahl and John Backus

· IBM sold 123 of them

Computing environment back then

· Computers were slow and unreliable

· Primary use was for scientific calculations

· No existing efficient ways to program

· Assembly doesn’t count

· Because of cost of computers, program speed was of paramount importance

The development of Fortran

· Stands for FORmula TRANslation

· Designed for scientific applications

· Developed in production with the 704

· Many of the Fortran instructions were because of 704 instructions

· IBM team lead by John Backus developed it

· Was not intended to be for any other machine than the 704

Was Fortran the first high level language?

· Some say yes, some say no

· Fortran I was released in ‘54

· Autocode (Glennie) in ’52

· Not very high-level, and very machine-oriented

· Laning and Zierler system (Laning and Zierler) in ’52 and ‘53

· Included function calls and arrays

· Never left MIT, where it was developed

· Regardless, Fortran was the first widely used high level language

Fortran I (1954)
· Fortran 0 is what it was called while in development

· No explicit variable declaration

· If the variable name started with I, J, K, L, M, or N, it was an integer

· Any other variable starting letter was a real

· Hence the standard Fortran joke: “GOD is REAL (unless declared INTEGER)." 

· All variables and space are declared at compile-time

· Allows for optimized code

· Thus, no recursion is allowed!

· This only changed with Fortran 90
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Fortran I program control

· Conditional if branch statement:

· if (arithmetic expression) N1, N2, N3

· Note that ‘>’ and ‘<‘ were not part of the 704 instruction set

· This statement branched based on whether the expression was less than, equal to, or greater than zero

· Iterative loop statement

· Do N1 variable = first_value, last_value

· Where N1 is the label (line number) of the body of the loop

· In both cases, the 704 had these specific instructions to implement these

Fortran I coding

· Punch cards were 72 characters wide

· Thus no program lines could be more than that

· Code had a very fixed format

· Statement labels had to be in the first five characters

· Statements had to start at the 7th (or greater) character

Fortran II (1958)

· Allowed for independent subroutine compilation

· Previously, maximum realistic program length was 300-400 lines

· Computers were too unreliable to compile longer programs in one go

Fortran III (1958)

· Allowed for assembly code

· Thus, Fortran was no longer machine-independent

· Thus, Fortran III was never widely distributed

Fortran IV (1960-62)

· Standardized as Fortran 66

· Everybody called it Fortran IV, though

· A “clean-up” of Fortran II

· Features included:

· Explicit variable declaration

· Logical IF constructs

· Allowed passing of subprograms as parameters to other programs

Fortran 77 (1977)

· New features:

· Character string handling

· Logical loop control statements

· IF-ELSE clause

· Drawbacks (many from before)

· Awkward ‘punched card’ for ‘fixed form’ source format

· Inability to represent parallel operations

· Lack of dynamic storage

· Non-portability

· No user defined data types

· Lack of explicit recursion

· Reliance on unsafe storage and sequence association features

Decline of Fortran

· Fortran 77 still did not address issues that other languages (C) had already taken care of 

· Such as dynamic memory, user defined types, etc.

· The next revision was in ’90, when many other languages had long since passed Fortran by

· Some would say that Fortran was in decline before ’77, though

Fortran 90 (1990)

· Very different than Fortran 77

· New features:

· Pointers!

· Collection of built-in array operations (sum, etc.)

· Arrays can be dynamically allocated

· Case statements

· Exit statements

· Cycle statements

· Required fixed format of the code was (finally) dropped

· Can have 132 characters per line, with 39 continuation lines

· At this point, Fortran 90 is a conglomeration of many features added to a language that was never intended to have them in the first place

Fortran 95

· Added Forall

· Allows for nested WHILEs

· Etc.

Fortran history reference

· http://www.ibiblio.org/pub/languages/fortran/ch1-1.html
Installing Fortran on Windows

· We’ll use Fortran 77 for this course

· The compiler has “some” Fortran 90 features

· Install Cygwin: http://www.cygwin.com/

· It’s a Unix-like shell for Windows
· In particular, when you install it:

· Install the gcc-g77 package in the Devel section

· We may use Ocaml – if so, then you will need to install the ocaml package (also in Devel)

· This can be done later, too

· Install a good editor

· I like Emacs: http://www.gnu.org/software/emacs/emacs.html

· Quite a learning curve, but the best editor out there

· Binaries at http://ftp.gnu.org/pub/gnu/emacs/windows/ 

· You can also install and use it as part of Cygwin
· Tutorials can be found online

Compiling a Fortran program

· Edit the program using your favorite editor

· All program code must start on the 7th column!

· In Cygwin, change to that directory

· The c drive is at /cygdrive/c, etc.

· Enter the command:

· g77 –ff90 file.f

· Then run the file:

· ./a.exe

Hello world in Fortran

· Program code:

· PROGRAM HelloWorld

· PRINT *,'Hello world!'

· END PROGRAM HelloWorld

· Point out the column starting point

More on Fortran next time…
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