Fortran 77 Crash Course 2023
Gert van Dijken, gertvd@stanford.edu
http://ocean.stanford.edu/courses/ESS244
Text book (not required): Schaum’s Programming with Fortran 77

Handout: Chapter two (on website)
‘Classic’ on-line tutorial:

https://www.stanford.edu/class/me200c/tutorial_77/
1. What you need

Fortran compiler  (f77, g77, ifort, gfortran)

Text editor (emacs, vi, vim, nano, xemacs, gedit, or Sublime and TextWrangler for Mac)

Very Basic Emacs Tutorial: http://ocean.stanford.edu/research/quick_emacs.html

Unix server:

Farmshare 2: https://srcc.stanford.edu/farmshare2

rice.stanford.edu

Sherlock HPC Cluster: https://www.sherlock.stanford.edu/

Arrigo-group: icy.stanford.edu / albedo.stanford.edu
Connecting to these servers with a terminal program


Mac OS X: Utilities -> Terminal.   

Connect by typing ssh sunetid@rice.stanford.edu


PC: PuTTY (or SecureCRT)

Instructions: http://ocean.stanford.edu/gp141/PuTTY/


Ignore the Xming/X11 references

Or install Fortran compilers on your own computer (cygwin for PC, gfortran for Mac [ https://gcc.gnu.org/wiki/GFortranBinaries ])

Very basic unix starter: http://ocean.stanford.edu/eess141/lab2_unix.html
2. The Making of a Fortran program:
Create source code (text files with lines of fortran code, use extension .F)

Compile source code, which will give you an executable

Example:

f77 myfirstprogram.F 

(executable name: a.out [default])


f77 –o myprog myfirstprogram.F  (executable name: myprog)

Run executable (program) from command line:


./a.out –or- ./myprog

3. Program structure
fixed form vs free form

1234567

^^^^^^^

      program blah-blah

c This program does blah-blah-blah (very important)

      declarations

      statements

     &   a very long one  

      end
Spacing not important, everything after column 73 ignored

4. Variables and data types:

Variable names can not start with number ( 2total is invalid, total2 is ok)

Declare/define each variable in top of program.

Types: Integer / Real / Double Precision / Characters

Integer: whole numbers, range +/- 2x109
Real vs. Double Precision

Real: 6 or 7 digits

Double: 14+   (real*8)

12.3456789012

real: 1.234567

double: 1.23456789012

400000000444

real: 400000000000

double: 400000000444

Character: have to define length

Implicit/Explicit (implicit none)

Be careful using integers: 5 / 2 = 2

Play it safe when assigning values to variables:


If variable a is declared as a real number


a = 2.   ! note the decimal point

5. What you can do with variables


real a,b


integer c



real*8 d
! same as double precision


character*10 firstname  ! 10 character string


character lastname*10, totalname*20  ! length = 10,20


a = 2.    ! assign a value


b = a
! assign value of a variable, a = unchanged


b = b + b*a - 2.   ! b is changing


c = 5
! integer c


b = b + real(c)
! converting data types


b = sqrt(b)  ! built-in functions, see p.55 of handout

6. Our first program

      program areaofcircle

c This program calculates the area of a circle

c User input: circle radius

c Output: area

      implicit none
! we want to declare all variables

      real r, pi, area

      print *, ‘Enter circle radius:’

      read *, r

! command line input

c define pi and calculate area

      pi = 3.1416

      area = pi * r * r

c spit out to the screen

      print *, ‘The area of a circle with radius ‘, r 

     &             , ‘ is ‘, area

      end

7. Arrays

1 dimensional: a(100) 

2 dimensional: a(20,30): 20 rows, 30 columns

      or more… (up to 7)


real a(20,30)


a(5,7) = 2.

i = 5


a(i, i+2) = 2.
8. Decision Based Structures
- Unconditional (always):


GOTO statement label


‘spaghetti code’

      GOTO 100

200 continue

     Line of code

      Another line of code

100 continue

GOTO 200

Line of code

- Conditional (depends):

if then else endif

if (a .gt. 5.) then


print *,  ‘a is greater then 5’

else

print *, ‘a is less then (or equals) 5’

endif

elseif

if (a .gt. 5.) then


print *,  ‘a is greater then 5’

elseif (a .gt. 10.) then 

print *, ‘This is never true’

else


print *, ‘a is less then 5’

endif

if (one line)

if (a.gt.5) print*,’a is greater then 5’
Relational Operators:

.eq. .ne. .lt. .gt.

.and. .or. .not.

9. Loops

do loops:

counted loop

       do n =1, 10 (, increment)

       
..

       enddo

       do 10 n=1, 10

       
..

10     continue

conditional loop: (not really fortran77)

do while (a .lt. 5.)


a = a+1.

enddo
loops and arrays


real a(5)

c multiplying array with 2.


a = a*2.   ! wrong, use do loop instead


do i=1,5



a(i) = a(i)*2.   ! note: i must be an integer


enddo

nested loops


do i = 1, 10



print *, ‘inside i loop’, i



do j = 1,10




print *, ‘inside j loop’, j

enddo

enddo

print *, ‘outside both loops’, i,j

Homework:

1. Write a program that outputs on the screen: “Hello World!”

2. Write a program that does the following:

First it asks for your name, then your age, and then outputs the difference

in age and how many times older.  For example if John is 20 and

grandma is 95 years old, the output should look similar to:  

“Wow, John, you are 75 years younger then my 95-year old grandmother”

“That means that she is 4.75000 times as old.”
3. Write a program that does the following:

Input: 5 random numbers, read into an array

Print the numbers to the screen

Print the numbers in reverse order

Sort the numbers from small to large using the bubble sort algorithm.

The bubble sort algorithm  - compare the first and second value in your array and switch them if they are out of order. Do the same for the second and third array value, and so on. It is unlikely that the numbers are sorted yet, so start another pass. The number of passes required to ensure sorting will be one less than the number of numbers to be sorted.

