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UFortran z C AnMkADY

UCz Fortran AnMk 4

A "9 1 & T4 7
A 3”'|‘Fo[tran41° foroc "~ Co. ST 7 447 4 T T
7 11 fproc_ " T 77

A a" T MnMM1~ pAXp H T

AN ~ 0 X0 447 AA° T _ 0

~
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W 4 MM 1 =Python’ N~ BKPO

APython z Fortran® 4
APythono ~ 1 Fortran4~ ~ 1 C AH °

< A -~

AFortran = 1 Co ° 1 N O T4
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UFortran 2003 =~ A (2004)
At 1 “AnMk 4
ACoH T oA /1
NS )
AV~ Jd M 1 AM1n4 4
UFortran 2008 | T %7 7 (2010)
AAYM1n414° CSIZEOF _ ~f 94N °
UFortran 2018 1 4~ (2018)
A2018J 114 A A nM T A 1SO
ACA AN 1 Fortran’ A~ 2 I
A Fortran’ AT o _ © R i aA
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“~AM1 n1I1SO C BINDING
uc 1t 1 T AM1nA

At 1 ’ NAAM 07 A pADd
AN 07 AN pAY

A AT MM~
ACM™ dMT CAHDVM dM T T~ y
AC PTR 1 C FUNPTR

~

AVT d M 1 AM1ni4

USE, INTRINSICSO_C BINDING

INTEGER( INY:cint! % ~ cint f C int D 1 1
TYPEC PTR:cptr! J = cptr T Q" dM° T 1
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AnM 1T _ 1 p,
U’ Fortran - \I N A VI N
C_INT c_int int_least8 t C_INT LEAST8 T
shorint C_SHORT c_short int_leastl6. C INT_LEAST16 T
longint C_LONG c_long int_least32. C_INT LEAST32 T
longlongint C _LONG_LONG c_longlong int_least64 C _INT_LEAST64 T
S|gn_ed:h§1rh C_SIGNED CHAR c_byte int fast8 t C _INT_FAST8 T
unsigned cha int_fastl6_t C_INT_FAST16_T
size_t C_SIZE_T Cosizent int fast32 t C_INT FAST32 T
Int8_t C_INT8_T int_fasté4 t C_INT_FAST64. T
nt16_t C_INT16_T intmax_t  C_INTMAX_T
Int32_t C_INT32_T intptr t ~ C_INTPTR_T
int64_t C_INT64_ T
A C o S B I P NAAM X T
A 1277 C short ~ NAAM CSHORT f _ 1 ‘
A C unsigned ° '|' A . signed 1 NAAATM X 1
AT [ ! P47 NATM N
N’|C|NT~\|un«1xg I
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» U 7 v oa s £ - v -
YnM 1T _ 1T ad>k 2k ak
UC "~ Fortran NA4M A
float C_FLOAT ctypes = 1 c_float
a” double C_DOUBLE ctypes ~ 1 c_double
long double C_LONG_DOUBLE ctypes ~ 1 c_longdouble
float _Complex C_FLOAT_COMPLEX C_FLOAT N~

B double _Complex = C_DOUBLE_COMPLEX C_DOUBLE/N"
long double _Complt C_LONG_DOUBLE_COMP C_LONG_DOUBLE"

o} _Bool C_BOOL ctypes ~ 1 c_bool

char C_CHAR ctypes = T c_char
A Fortran T AAN NATM XTI J470 1 1
AT 1 X QdAT NAAM
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USE, INTRINSIC :: ISO_C_BINDPING

INTEGER(C_INT) a(18,3:7,*) intb[][5][18];

Asi S it T ity
AFortran’ [ I T 5 | 77
A J

AvdpN® 9 ( )

51 Ty AX  qC N

AC | I ( o T
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BIND s I 0 IO R E "

U AMAYNTAMTINnd1 97T J T 4 1
X A
‘ BIND({, NAME= 1)

A "1 Co. . A (binding label) =~ A 7.
A ~ 1 Fortran N~ 6 R B
Y IR I D B
A~J“I'< ’,/1 (A IRV RN RV I N I VN I |
1 N~ | A P79

ABIND s« = =~ AMAVNk % 1 SAVE s ~
ABIND ¢ = A p 744
A AMAVNAN D
AMANVNA 7 AT N AMANYNY H T AT
A> " x 7 7 T BLOCK DATAA’ 7 T BIND ¢ ©~ A p’7
At .1 > p 34nM 4 (coarray. | " “ 0

Q
A
~
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UFortran J ~C
AFortran J XBIND s« ~ ~ ~“fF1 1
As 4° DX 79
AN T8 A X | 1

N B IS L O T
USE, INTRINSIC :: ISO_C BIN

TYPEBIND(C) ftype typedes$truct
INTEGER(C_INT) :: intm:
REAL(C_FLOAT) :: s float r:

END TYPE }ctype

ABIND ¢« ~ =~ 4 i
. SEQUENCE & =~ " 7
0 & 4T NAAMT EXTENDS & | Y I
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UBIND & ~ 5 C 4 / /

AMInd 9 Y @ / 1)
- Y @ / 1)
= 4X D AN < . 4xi 3
AM AN Y . Y @ / 1)
s 4X 1 AN I VIV |
s 41T 1 D (e A A)

MODULE FOR _C
USE, INTRINSIC :: ISO_C_BINDING
INTEGER(C_INT), BIND@RrIA M1 n41 5

INTEGER(C_LON@&r!4v1n41 Y (NAME=A p) intcvar

BIND(CN A M Eramé :: fvar longCname
REAL(C_FLOATS, t struc{float r, sgomm
COMMONOMMIr, s I A M4\ Y B float Single;
COMMON /single/t AM AN N g 4X1 )

BIND(C) lcomm /single/
END MODULE
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11 4 bAY

AnM 1T _ 1
U 9 MXAAD”™ T i
A NA4YM XT C N

ENUM, BIND(C) ,
ENUMERATOR ::red " ! 0

ENUMERATOR :: blue = 3, yellow ! yellow
END ENUM

AS 4 C S

enum{ red, blue = 3, yellow }
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\nM 1 CM  d WM

UCM™ JdM T Fortran A~ J 7 H
A J CPTR T CI dM T _ 1
AC NULL PTR T C 141V d WM
L, CPTR™ /4 pAY
ACPTR s 4 T1 0 ~uvo fi | NEERVAVEREN

v §

A J CFUNPTR T CAHS VM dM> T _ 1
AC NULL FUNPTR T C A9 7 14V JdV
_CFUNPTR = /1 pADY
ACFUNPTR " ¢ 4 71 0 0O T | Cowy

>~
7

JvC
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AMInd4 14~ T

| TYPE(C_PTR) FUNCTENOC(X)
A DX C 14~ ~“ 41T 7 1 CPTR

AFortran 9~ 71 C VM dW D l
A° 9 X T POINTER ¢ =~ TARGET & ~ i
| “k NAAM~ T 9T T
AN NAAMT T T ATy DT

. [Fortran 2018] M T
A 9 X N~ NI
I A D D
,Mp N | A 0 oA P
, [Fortran 2008] coindexedad v~ =~ 719

|TYPE(C_FUNPTR) FUNCTONINLOC(X)
A4 X C 14M7 T 451 . 1 C_FUNPTR
A5 X T 47 7 47 47 47N d M
A[Fortran2008] ° ® X T coindexeda O~ =~ 77
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h =4

AMInd4 M dM A

| SUBROUTINE F_POINTER(CPTR, APIiR\PE)

-~

AV™ dMFPTR T G~ Jd M CPTR 47
ACM™ UM CPTR T FortranM~ <J M FPTR S P
AFortr,an Vo <M FPTRY TodAdd 1 E, SHAPE

o oA | y 1)

A9 CPTR T CPTR MYA (M4
D FPTR ~ ° 9 CPTR R N/ DY S )
. [Fortran2008] M~ Jd M FPTR T coindexeda =~ VO~ S

SUBROUTINE F PROCPOINTER(CPTR, FPTR)

A4 M  JMFPTR T CAH V" Jd M CPTR ’
17,
A 5 CPTR i C FUNPTR M VA~ 0B T °° T
1 " CAY
S 9D FPTR T ° 9 CPTR N v
, [Fortran 2008] :1° Vi S FF:TR 1 coindexeda ™~ s 47 B
S T imageA” 4 M d W P7)
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AMAIn4 4 s A4
|LOGICAL FUNCTIONASSOCIATED(C_ PTRClPTR ) |

A~ o o 147 TN 0 7 T TAY
A9 CPTR 1° CPTR2xT 1" 1 =~ 4N 7
A® D C_PTR_2x N 17 D CPTR 1X A gb]

A9 CPTR 1,CPTR 2 i CPTR ~ C _FUNPTR
" MYAT CPTR 1 CPTR 2 N°

| INTEGER(C_SIZE_T) FUNCTIGWEOF(X) |
A[Fortran 2008] X =~ v p N~ 947 A T AY
A 9 X N~ NI
R “AnMi 0 T 7T
MPNT o (T Yy et T
, [Fortran 2018] pNT R 97 A o
0
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T .1 p’ '-]Fortran° \nM

Uuc A ~ 0 1«|n\4
A | a f Fortran M~ J M
A AXGAN 17

A AT At Y A

Acoarray
A 1 Ad (CLASS)

AEQUIVALENCE A~ AN Y
Av p N O s 47 77
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11 4 bAY

1 1 P 7C AnWM

UFortran ~ A -~ 0 X~ 34nM
A 97 i
AY VA n11~

A4 VAN s 4a -~ BV & 4b”

structS { unsigned a:4: b:5:}:
AV 49 Y VA g A~ "

~ 14 t14 ~ N7

T4 s 4> 0 1 vec™

~

s

structl {intlen doubleed]; };

2" s 4d,c AANA - ST, 1
union U {

double d;
char c[2];
3

union U e;
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UFortran 4 T BIND & ~  ~ 1 1
ALY KC 49 (. XT  _ 1 ")
AFortran® A = T MYA> "0 "7 77
ANM1 nMdKC void 49
oy

VALUE & = "~ 3 ( 14V \)z* R 'D,f )
[ - )

VALUE ¢« ~ ~ (7)) (CPTR ~ A~ 1
Jv )

AmND 6 ~ 4 "0 T 14471 4 AT 1 N
I (INTERFACE BLOCK™ °
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VALUE 6

bX| R © s T -
A Y 77T a°H MMnx N
A Y ~ ST T aty \ 7
A
Ya-Wi VALUE ™ ° 6 100 9 [° Y ]
AVALUE
VALUH:]™ > [T > .]
AVALUE ¢« ~ =~ %~ " 47 77 1 1 A°1

(INTERFACE BLOCK™ ™ )X |
AVALUE ¢ = " ° %" A~ 0~ N1

AvdpN\N°© A ( ) L. IO

A i SR SR VARV - R

AINTENT(INOUT) INTENT(IN), VOLATILE 6 N p7 0

AjFortran 2008] coarray Y coarray ©= U, g 47
2 AP0
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INTERFACE
INTEGER(C_SHOFT) FUNCIUGE k) BIND(C N AGIE®
USE, INTRINSIC :: ISO_C_BINDING _

INTEGER(C_INT), VALUE'WALUEs = = 9 M VA
TYPE(C_PTR), VALUE :: IVALUEs ~ ~ C_PTR
REAL(C_DOUBLH :: IVALUEs = "~ 7 a9 M\A
INTEGER(C_INT10) IVALUEs =~ " 71 9

END FUNCTION
END INTERFACE

shortCfun@nti, void *doublek intn|10)
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UFortran = 4~ N~ NI
At .1 p 4

A i SR EVRENEVE I A
. Fortran2018 ~° 1 _ 1 p. oo

>~ 2

AFortran” 4 I A% setimp, longimp =~ "~ A"
ST
AFortran. 4~ " YN 1444147 T AT ’

. R
AN M A N>A N BIND & T 47 i
A 1 -
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v 2

uc 419° N1
A 'b’ b TAY T r 1 pTq

A2 SN 9~ 749
voidfunda,h...)

N

A vav Y ~ ST 7,
A 4 MAN~ 4 4 (signaling) ’ - N
A% setimp , longjmp = " A~ A% 1 Fortran’ 4

" kA s @) ~AN> T 777
AYN1414~ 1" T Fortran & X &A a4

<> .

Q«

~ 7 7
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UFortran " C 4 B T 17 M1~ 147 AN~
N 14T
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Ci29 Fortran NM1 nMJd~™ ~ A7

strucpass {ntcnelmfnelm floatep, *p; }

; | Y arrays
ca C | 1

voidsubs$trucpass *arrays [*LH | */ fa Fortran ° |
cnelns 100; X~ 4 M ¢cp Tl Yy ' '
:cp= (float Mallotsizeqffloat)drrays. cnel_)m
fnelm=10; A1 Jd M fp | 2 *

sub(&rrav);

SUBROUTINE sui{/}BIND(C
USE, INTRINSIC :: ISO_C BINDING
TYPEBIND(C) pass —— NN
INTEGER(C_INTgnelm,fnelm
TYPE(C PTREpfp
END TYPE
TYPE(pass) s——
REAL(C_FLOAT), POINTE#®RTraY)
REAL(C_FLOAT), ALLOCATABLE, TARGETSAE |::

Fortran
carray

CALL C_F_POINTE&R{/%cp carray (/ %cnelrt)) Fortran
ALLOCATH({ray %fnelry) farray ,
%fp= C_LOG4rray MV A1 C
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UFortran 77 | Fortran ° C 1
T X AN 7

Fortran 2003

A7 0 XV JdA47TAnMk 4 "1

A
A

—
A

UPython ® ~ 1 Fortran 4 T C A9 1B b
- R B

ACT Y L1 T 9 T MnMv1 T P
AX P



