Outline of Fortran 90 Topics

» Overview of Computing
- ComputerOrganization
- Languages
- ProblemSolving

» Data

~ Fortran90 CharacteSet
— Variables
- BasicDataTypes

« Expressions

— Numeric
— Non-numeric

« Control Structures
- Branching
- Repetition

« More Data

- 1D Arrays
- DerivedDataTypes

o Procedures

— Subroutines
~ Functions

« Modularity

— Modules
— InterfaceBlocks

o Input/Output

- Formatting
- Files

Note: thisis roughly how this partof the semestewill go.



Data

e NOw:
— Fortran90 CharacteSet
(Programming in Fortran 90/95, Chapters)

— Variables
(Programming in Fortran 90/95, Chapter$-6)

— BasicDataTypes
(Programming in Fortran 90/95, Chapter6)
o Later:
— 1D Arrays
(Programming in Fortran 90/95, Chapter7)

— Derived DataTypes
(Programming in Fortran 90/95, Chapter8)



Fortran 90 Character Set

Thesearethe charactershatFortran90 recognizes.

e Letters
ABCDEFGHI JKLM
NOPQRSTUVWXYZ
abcdefghij k|l m
nopqgrstuvwxyz
e Digits

0123456789

e SpecialCharacters
space
)y *+ -/ =
I &% ; <> %?

Fortran90 is caseinsensitive: it doesnt distinguishbetweenupper
caseandlower casdetters,exceptthoseinsidecharacter strings.

PROGRAM hel | owor | d
II\/PLICIT NONE
PRINT *, "Hello, world!’
END PROGRAM hel | owor | d

IS treatedthe sameas

pro ram hel | oWORLD
Li C| T NoNE
prlnT 'Hel | o, world!”’
end proGRAM HELLOwor | d



Variables

A variable is anassociatior(sometimes<alleda binding) between
anameandalocationin memory

Fortran 90 Variable Declaration

| NTECER : : X

Thistellsthecompilerto choosealocationin memory call it x, and
think of it asaninteger.

The compilermight decidethatx will live at, say address3989or
addres®823409%r addres$6435.We neitherknow nor carewhat
addresx livesat, because¢he compilerwill take careof thatfor us.

Whenx is first declaredwe don’'t know whatits valueis, because
we haven't putanything into its memorylocationyet.

Note: somecompilersfor somelanguagesutomaticallyinitialize
newly declaredvariablesto default values(e.g.,all integersgetini-
tialized to zero), but not every compiler does. You shouldnever
assumehatthe compilerwill initialize your variablesfor you.



Variable Assignment

X =5

This tellsthecompilerto puttheintegervalue5 into the memory
locationit callsx, like so:

X | 5] (Address 56435)

So,for example,we might have:

| NTECER : : X

X 5

Y
5] (Address 56435)

X =X + 7

Y
X 12| (Address 56435)




Variable AssignmentExample

Program xvardec

Modul e: main

Aut hor: Henry Neeman 123-45-6789
d ass: CS 1313 010 Spring 2000
Lab: Sec 013 Fridays 2:30pm
Descri ption: Decl ares, assigns

and prints a vari abl e.
rrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrnd

PROGRAM xvar dec
|

Decl ar ati ons

No inplicitly typed vari abl es.

Assign x the integer value 5
=5
Print x to stdout

PRINT *, "x ="', X

!
|

!
I
!
I
!
I Executi on
|

!
X
!

END PROGRAM xvar de
2% f90 -0 xvardec xvardec.f90
3% xvar dec

X

5



Variable Initialization

We caninitialize avariablesvaluein thevariabledeclaration:

| NTECER : : X =5

' Program xvardecinit 111
I Module: main 11
I Aut hor: Henry Neeman 123-45-6789 !!!
't d ass: CS 1313 010 Spring 2000 !'!!]
'l Lab: Sec 013 Fridays 2:30pm I!!
I Description: Declares with 111
| initialization, then prints a 111
| vari abl e 111

I 111

PROGRAM xvar deci ni t
Decl arati ons

No inplicitly typed vari abl es.
MPLI CI' T NONE
NT

ECER :: x =5

!
!
|
!
I
|
I
!
I Execution
!

I Print x to stdout

PRINT *, 'x ="', X

END PROGRAM xvar deci nit
2% f90 -0 xvardecinit xvardecinit.f90
3% xvardeci ni t
X = 5



Variable Names

Fortran90 symbolic names(includingvariablenameshre
constructeaf thefollowing characters:

o Letters(caseinsensitve)
abcdefghij kl m
nNopgr stuvwxyz
oDlgltS
012345672829

e Underscore

Thesearetheir properties:

e length< 31.:
nane567890123456789012345678901
but not
nane5678901234567890123456789012

o first characters aletter:
al23 456 butnotl1la23 456 nor _al23 456

So,sincethereare26 letters,10 digits and1 underscorethe number
of possiblevariablenamess:

30 _
S 2637 = 2,084,172, 676
1=0

Note: symbolicnamesarealsocalledidentifiers.



Implicitly Typed Variables Are
BAD BAD BAD

Most versionsof Fortran,including Fortran 90, supportimplicitly
typed variables: if avariableis notexplicitly declared

| NTEGER :: X
thenit will be implicitly declaredthe first time it appearsandits
typewill dependonthefirst letterof its variablename:
o If thefirst letterof the variablenameis oneof
i j kI mn
thenthevariableis implicitly declarecasaninteger.
» Otherwisethevariableis implicitly declaredasareal.
Thisleadsto all kindsof problems:

% cat ruin.f90
PROGRAM ruin
| NTEGER : : bankruPt = 1
Pankrpt = bank ruE

ban rupt 0 THEN
NT * Bankr upt !’
ELSE
PRI NT *, *\Whew’
END | F

END PROGRAM r ui n
% f90 -0 ruin ruin.f90

% ruin
Bankr upt !
% cat dontruin.f90
dont rui n
| MPLI CI T NONE
| NTEGER :: bankrupt =1
bankrpt = bankru -1
| F &bankrup > Of THEN
Bankr upt!’

ELS

E
PRI NT *, ' \Whew! '’

F
PROGRAM dontr ui n
% f 90 - o dontrU|n dontruin,f
f90: Error: dontruin.foo0, I
Thi s nanETdoes not have a

[B
bankrpt = bankrupt -

9
ne 4:
t e

0

e
ype, and nust have an explicit type.
1

Sowe ALWAYS ALWAYS ALWAYS usel MPLI CI T NONE,
which turnsoff implicit datadeclaration.



Declaring Constants

If a symbolicnamerepresenta valuethatwill never change then

we call it anamedconstant In its declarationwe indicatethatit’s
aconstanby usingthe PARAMVETER specifier:

REAL, PARAVETER :: Pl = 3.1415926

% cat circlecalc.f90
PROGRAM ci rcl ecal ¢
| MPLI CI' T NONE
REAL, PARAMETER :: pi = 3.1415926
REAL, PARAMETER :: dianeter factor = 2.0
REAL, PARAMETER :: area power = 2.0

REAL :: radius, perineter, area

PRINT *, "I'’mgoing to calculate the ", &
& "perineter and area"

PRINT *, " of acircle.”

PRINT *, "What’'s the radius of the circle?"
READ *, radi us
perimeter = pi * radius * dianmeter_factor
area = pi * radius ** area_power
PRINT *, "The perineter is ", perineter
PRINT *, " and the area is ", area, "."
END PROGRAM circl ecal ¢
% f90 -0 circlecalc circlecalc.f90
% circlecalc
|’ mgoing to calculate the perineter and area
of a circle.
What’'s the radius of the circle?
5
The perineter is 31. 41592
and the area is 78. 53981

Whatif wetry to assignavalueto a namedconstant?

% cat paramassign.f90
PROGRAM par anassi gn
| MPLI CI' T NONE
REAL, PARAMETER :: pi = 3. 1415926
pi =pi * 2.0
END PROGRAM par anassi gn
% f90 -0 paranmassi gn paramassign. f90
f90: Error: paranmassign.f90, line 4:
Thi s PARAMETER constant nanme is invalid in this context. [PI]
pi =pi * 2.0
N



AssigningValuesto Variablesvia
List-Dir ectedInput

Anotherway to geta valueinto a variableis by readingit from the
keyboard:

% cat xvardecread. f 90
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
'l Program xvardecread 1]
11 Module:  nmin 11
11 Aut hor: anrg Neeman 123-45-6789 !!!
1 ass: CS 1313 010 Spring 2000 !'!]
11 Lab: Sec 013 Fridays 2:30pm !!]
'l Description: Declares, reads 1]
Loy B PELTER Ry VR 6L, ]

PROGRAM xvar decr ead
Decl arati ons

n?I|C|tIy t yped vari abl es.

|

|

I

I

INPLIC

INTEGER X

: Executi on

: ASF the user to enter the val ue
of X.

PRINT *, "What’s the val ue of x?"

I I nput "X

READ *, x

I Pri n£ X to stdout

PRI NT "X = X
END PROGRANvaardecread
% f 90 -0 xvardecread xvardecread. f90
% xvar decr ead
ghat’s t he val ue of x?

X = 5



Multiple Variables Per Input

% cat_xvar sread. f90
PROGRAM xvar sr ead
| MPLI CI T NONE
| NTEGER :: nunber _of silly people, nunber_ of toys
. erIrness standard_ devi ati on

LOG CA KF put ama

CHARACTER .- usernanme, honet own

PRI NT * erI peopl e are there,"

PRI NT *, " and at’'s the standard devratron"

PRINT *, " of their silliness index?

READ *, nunber_of _silly_people, &
& silliness standard devi at i on

PRINT *, "There are ", nunber _of silly people, &
& " silly peo Ie

PRINT *, " with a silliness standard deviation of ", &
& illiness standard devi ation, "."

PRINT *, "How many toys do T have, and"

PRINT *, " is it true that | put then amayO"

READ ** nunber of toys, toys_put_away

PRI NT I have i hunber’ of_t oys, t oys.

PRINT *, "Did I ﬁ% toys away? @ ", toys_put_amay

| F &t Idﬁ/_s put avvay) T

PRI Yes | did.
ELSE ]
PRI NT *, " No I didnt."

END | F

PRI NT *, "What'’s user nane and honet own?"

READ ** user name, honet own

PRI NT My usernane is ', usernane

PRINT *. ’and my hometown i1s ', honetown, .

END PROGRAM xvar st ead
% f 90 -0 xvarsread xvarsread.f90
bevarsread ' | ‘h
Si y peop e are ere,
and m%a he standard devi ati on
8f72he|r s|II|ness i ndex?

There are 7 silly people
with a silliness standard devi ati on of 0. 7400000
How many toys do | have, and

is it true that | put then away?

43 T
| have 43 toys.
Did I put ny toys away? : T
Yes di d.
VWhat’ s nmy usernane and honet own?
neenan
Buf fal o

My username i s neenan
and nmy honetown is Buffalo



Program Variablesvs. Algebra Variables

Variablesin Fortran 90 (and mary other programminglanguages)
look and feel very similar to variablesthat you deal with in your
mathclassesfrom high schoolalgebraon up.

Thisis on purpose.

Themaindifferencebetweeranalgebravariableandaprogramvari-
ableis thata programvariablecanchangats valueduringa run:

Algebra

Let x beb.
Letybe?.

Z=X+Yy
L z2=12

Fortran 90 Output
X =5

PRI_N17' * X

PRINT *, y

Z =Xty

PRI NT *, z 12
zZ =z * 2

PRI NT *, z 24



How Your Programs Should Look

PROGRAM pr ogf orm

| MPLI CI' T NONE

!

I Constants

!

REAL, PARAMETER ;. pi = 3.1415926

| NTEGER, PARAMETER :: string length = 20

|

' Vari abl es

|

CHARACTER (LEN=string_length) :: nystring
COMPLEX :: nyconpl ex1, nyconpl ex2

REAL .. nyreall, nyreal 2

| NTEGER :: nyintegerl, nyinteger?2

LOG CAL :: nyflagl = . FALSE., nyflag2 = . TRUE

I
I Execution
|

PRI NT *, "Start Program progforni
PRINT *, " Shows the proper format for a program"™

P.R;I.N'I' *  "End Program progfornt
END PROGRAM pr ogf or m



