Sub-programs (function and subroutine)

1. introduction

If a program is too long, it will become more complex to write, read (understand) and
maintain (change or correct errors).

Therefore, it is useful to divide the program into a group of programming units called
partial programs, which allows the solution to be simplified from a large, complex
program to a group of simple partial programs that help reach the solution. This makes
it much easier to write it, read it (understand it) and maintain it (change or correct
errors). In addition, developing the program in software modules allows the work to be
distributed among several programmers, each of whom will be responsible for
developing one or more software modules. Also, a software module can be used
multiple times within the same program or in other programs; Which has a significant
impact on the reusability of the code.
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2. Sub-programs

A specific piece of processing consisting of a block of instructions (more than
two instructions It can be played multiple times in different locations in the main
program. With a purpose to avoid repeating the same commands several times in the
program, we define them only once using a partial program. so, every time The
programmer needs to execute the defined set of instructions he calls the Sub program
by typing its name. Sub programs are divided into 2 types: functions and procedures
(subroutine) .
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2.1.  function: subprogram resolve a problem witch it one value at result like the
result of addition ,product, subtraction ... of three integer numbers (input : 3

1



numbers, output : 1 number(result)) or subprogram calculate factorial, power ,...
(output : 1 number(result)) so we can used function

The general syntax for declared a functions is:

type function name-fct (<arg 1>,...,<arg n>)result(arg r)
implicif none

// déclaration of arguments <argl >..<argn>

// déclaration of local variables

// Set of instructions

end functfion name-fct

In the declaration of function we specified by type function the type of result
argument <arg r > returned.

Example
This example resolve by Fortran function f: R3— R defined : f(a,b,c)=a+b*c

real function f (a, b, c) result(r)
implicit none

real::a, b, c

r=a+ b*c
end function f

The calling of function by main program by its name with his arguments value.
Example : p=1(4,6,2) , p=f(a,b,c), p=1(4,6,2) + f(a,b,c)..../[ a,b,c contains real values

2.2 Subroutine: subprogram resolve a problem witch haven’t a value at result returned
like the result of filling array ,display arrays ( output : array filling or displaying)

The general syntax for declared a Subroutine is:

Subroutine name-Sub (<arg 1>,...,<argn>)
implicif none
// déclaration of arguments <argl >..<argn>
// déclaration of local variables
// Set of instructions
end Subroutine name-Sub

Example : subroutine for filling array of 10 integers elements and displaying



Subroutine filling (t,n)

implicit none

integer :: t(20), n // argument declaration
integer :: i /I Local variable declaration

Do i=1,n
read*, t(i)
end Do

end Subroutine filling

Subroutine Display (t1,n)

implicit none

integer ::t1(20), n // argument declaration
integer :: i /Il Local variable declaration

Do i=1,n
print*, t1(i)
end Do

end Subroutine Display

For calling a subroutine by main program we use the keyword call.

Example : call filling(A ,10) , call filling( B ,n) , call Display( B,5)

witch : A, B are Arrays of 20 elements and n integer value indicate length of array

2. Fortran program structure contains sub-programs:

program nanme-main-program
implicit none

// déclaration global variables

// set of instructions (we can calling subroutines and tunctions declared after

contains keyword )

confains

Suproutines name-Subl (<arg 1>,...,<arg n>)
implicit none

// déclaration of arguments <argl >..<argn>

// déclaration of local variables

// Set of instructions

end Subroutine name-Sub



Subroutines name-SubZ(<arg 1>,...,<arg n>)

type function name-fct 1 (<arg 1>,...,<arg n>) resulf(arg r)
implicit none

// déclaration of arguments <argl >..<argn>

// déclaration of local variables

// Set of instructions

end function name-fctl

type function name-fct 2 (<arg 1>,...,<arg n>) resulf(arg r)

end program name-main-program

For using function or calling subroutine by main program it must declared in
contains part of the program so if we have more then program witch need using or
calling same subprogram program it must declared in contains part for any one
(redundancy code)

a5 o) el ) Gana Ay ya oy O Cam ¢ oy el g Al 3 (ama ) ) elediad o) A1y aladiny
el ) (i elexind gl aladial ) obiag 3l dd 51 eli ) (e Ao gene Lipal S 13) GllA ¢ alle siuly

(i) el ) J15S0) sl g 038 S ey o € i 3o

For ameliorate the visibility of code, we can declared subprograms at separed files
called module.
ad) i A module s AU LedMain) A Hll el sl alisad Sy s module

The module is detached file contains :
A subroutines, and functions declaration, witch can used for one or more different
main programs.
Fortran general structure module :
module name-module
implicit none
/I declaration of local variables
/I déclaration subroutines
/I déclaration fonctions
end module name-module

Example

program Array

use calc

implicit none

integer ::1i, j, t(20), s,n



print*,”Enter Array dimension”)
read*,n
call filling( t,n)
s=sum(t,n)
call Display (t,n)
print*, “sum array=", s
end program matrice
The only change in this code is the addition of the use statement indicating that the
Array program uses subprograms declared in the module named calc.
Here is the code for the calc.f95 file:
module calc
implicit none
contains
Subroutine filling (t,n)
implicit none
integer ::t(20), n
integer :: i
Do i=1,n
read*, t(i)
end Do
end Subroutine filling

Subroutine Display (t1,n)
implicit none
integer ::t1(20), n
integer :: i
Do i=1,n
print*, t1(i)
end Do
end Subroutine Display

integer function sum(t,m) result(s)
implicit none

integer ::t1(20), n

integer :: i

s=0

Do i=1,n

s=s+ t1(i)

end Do
end function sum
end module calc



