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( ) C
XcodeML Fortran 90
XcodeML XcodeML/Fortran
XcodeML 0.8J

XcodeML/Fortran

i. Fortran 90

ii. Fortran 90

iii.

iv. human-readable (XML)
XcodeML, XcodeML/Fortran to

( )
XcodeML, XcodeML/Fortran
( ) XcodeML,
XcodeML/Fortran

( )
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2 XcodeProgram

XcodeML/Fortran Type table global
XcodeML/Fortran XcodeProgram

typeTable R
globalSybmols R
globalDeclarations R
compiler-info text FtoF O
version text FtoF (@]
time text (@]
language text (0]
source text (@]
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3.1 typeTable

typeTable
typeTable

...................................................................................................................................

FbasicType 0]
FfunctionType 0]
FstructType O

3.2  FbasicType

FbasicType

kind O
len 0]
type Fcharacter
arraylndex (e)
indexRange
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indexRange 0]
arraylndex
type text XcodeML/Fortran R
ref text XcodeML/Fortran | R
is_public bool true PUBLIC (0]
is_private bool true PRIVATE (0]
is_pointer bool true POINTER (0]
is_target bool true TARGET (@]
is_external bool true EXTERNAL (@]
is_intrinsic bool true INTRINSIC (@]
is_optional bool true OPTIONAL (@]
is_save bool true SAVE (@]
is_parameter bool true PARAMETER (@]
is_allocatable bool true ALLOCATABLE (@]
intent text "in", "out", "inout" (0]

"integer(kind=8)"

<FbasicType type="TYPE_NAME"™ ref="Fint'>
<kind>8</kind>
</FbasicType>

! <FbasicType type="TYPE_NAME" ref="Fint'">
i <arraylndex>
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<FintConstant type="Fint'">10</FintConstant>

</arraylndex>
<indexRange>
<lowerBound>

<FintConstant type="Fint'">1</FintConstant>
</lowerBound>

<upperBound>

<FintConstant type="Fint'">10</FintConstant>

</upperBound>
i </FbasicType>

§<FbasicType type="TYPE_NAME" ref="Fcharacter">

<len>

<FintConstant type="Fint'">10</FintConstant>

i </len>
: </FbasicType>

...................................................................................................................................

3.3  FfunctionType

FfunctionType

...................................................................................................................................

params

type

text

XcodeML/Fortran R
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return_type text R
XcodeML/Fortran
'Fvoid'
SUBROUTINE
'Fvoid'
FUNCTION
result_name text RESULT (0]
is_recursive bool RECURSIVE (0]
is_program bool (0]
1 true
PROGRAM
0 false
return_type
FUNCTION SUBROUTINE
is_internal bool (@]
foo
Fortran 90

: function foo(a, b)
integer a, b
real foo

i <FfunctionType type="FO0" return_type="Freal">
i <params>
<name type="Fint''>a</name>
<name type="Fint'">b</name>
i </params>
i </FfunctionType>
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3.4  FstructType

type( ) FstructType
(symbols)
symbols R
type text XcodeML/Fortran R
is_public bool (0]
PUBLIC
0 false
is_private bool (0]
PRIVATE
0 false
is_sequence bool (0]
SEQUENCE
0 false
is_internal_privat | bool (@]
e PRIVATE
PRIVATE
1 true Fortran 90
is_sequence 0
false is_internal_private
0 false
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S
Fortran 90

FstructType

f type S
H integer x1, yl;
: end type S

: <FstructType type="TYPE_NAME">
i <symbols>

<id type="Fint'>

<name type="Fint''>x1</name>
</id>

<id type="Fint'>

<name type="Fint''>yl</name>
</id>

: </symbols>
: </FstructType>
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4.1  globalSymbols

globalSymbols

...................................................................................................................................

4.2  symbols

symbols
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5.1 globalDeclarations

globalDeclarations

...................................................................................................................................

FfunctionDefinition Fortran 90 MAIN PROGRAM (@)

FmoduleDefinition Fortran 90 O

5.2 declarations

declarations

i (varDecl | FstructDecl | externDecl | FuseDecl | FuseOnIyDecI
i | FinterfaceDecl | FnamelistDecl | FequivalenceDecl |
: FcommonDecl)*

varDecl ®)
FstructDecl Fortran 90 o]
externDecl O
FuseDecl Fortran 90 USE O
FuseOnlyDecl Fortran 90 USE ONLY 0]
FinterfaceDecl Fortran 90 O
FnamelistDecl Fortran 90 NAMELIST O

10
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FequivalenceDecl Fortran 90 EQUIVALENCE 0]
FcommonDecl Fortran 90 COMMON @)

53 FfunctionDefinition

FfunctionDefinition PROGRAM FUNCTION SUBROUTINE

C Fortran parameter passing call by reference

XcodeML  functionDefinition

...................................................................................................................................

name

symbols

params

O|O0O|O0|=™

declarations

Py

body

9.2

5.4 varDecl

varDecl

11
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name

value

9.2

5.5  FstructDecl

FstructDecl

name

9.2

5.6 externDecl

externDecl

12
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(name)
name R
9.2
57 FmoduleDefinition
FmoduleDefinition MODULE
E(symbols?, declarations?, FcontainsStatement?)
symbols 0]
declarations (@]
FcontainsStatement CONTAIN O
9.2
name text R

13
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5.8 FuseDecl

FuseDecl

ONLY

USE

ST NN NN NN NN R R NN R NN N RN RN NN NN NN NN NN NN RN R RN NN EEER IR N R EEEREREEERRERERERERERED

rename

9.2

name

text

5.9 FuseOnlyDecl

FuseOnlyDecl

ONLY

USE

renamable

9.2

name

text

14
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5.10 FinterfaceDecl

FinterfaceDecl INTERFACE

-----------------------------------------------

FmoduleProcedureDecl MODULE | O
PROCEDURE
FfunctionDecl FUNCTION (@]
SUBROUTINE
9.2
name text (@]
is_operator bool (@]
is_assignment bool (0]

5.11 FmoduleProcedureDecl

FmoduleProcedureDecl

MODULE PROCEDURE

name

15
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9.2

5.12 FfunctionDecl

FfunctionDecl FUNCTION SUBROUTINE
E(name, params?, declarations?)

name R
params 0
declarations @)

9.2

16
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Fortran 90 XML

6.1 exprStatement

exprStatement

exprModel R
9.3 exprModel

9.2

6.2 FifStatement

FifStatement IF

condition R
then R
else (@]

17
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9.2
construct_name text (@]
6.3 FdoStatement
FdoStatement DO
DO DO

Var DO 0]
indexRange DO 0]
body DO 0

9.2
construct_name text O
6.4 FdoWhileStatement
FdoWhileStatement DO WHILE
DO WHILE DO WHILE

18
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condition R
body DO (0]
9.2
construct_name text (0]
6.5 continueStatement
continueStatement CONTINUE
: EMPTY
9.2
6.6  FcycleStatement
FcycleStatement CYCLE
EMPTY

19
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9.2

construct_name

text

6.7 FexitStatement

FexitStatement

EXIT

9.2

construct_name

text

6.8 FreturnStatement

FreturnStatement

RETURN

20
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9.2
6.9 gotoStatement
gotoStatement GOTO
((params, value)?)
params GOTO o)
label _name
value GOTO (@]
label _name
9.2
label_name text (0]

6.10 statementLabel

statementLabel

21




XcodeML/F Specification (ver. 0.9J)

statementModel R
9.2
label_name text R
6.11 FselectCaseStatement
FselectCaseStatement SELECT CASE
(value, FcaselLabel*) :
value R
FcaselLabel CASE (@]
9.2
construct_name text (@]
6.12 FcaselLabel
FcaselLabel SELECT CASE CASE
FcaselLabel value indexRange CASE
DEFAULT

22
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value 0]
indexRange 0
body R

9.2
construct_name text SELECT CASE (@]
6.13 FwhereStatement
FwhereStatement WHERE
E(condition, then, else?)
condition R
then R
else O
9.2

23
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6.14 FstopStatement

FstopStatement STOP
{ EMPTY :
9.2
code text 5 (0]
message text O
code
6.15
6.15.1 FreadStatement _ FwriteStatement
FreadStatement FwriteStatement READ WRITE

namedValueList

valueL.ist

24
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9.2

namedValue name value

hame value

UNIT e R

FMT > R

NML

REC
IOSTAT
ERR

END
ADVANCE
SIZE

EOR

oO|0Oj0ojO0O|O0|O0|0O|O

6.15.2 FprintStatement
FprintStatement PRINT

valueList R

25
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9.2
format text R
6.15.3 FrewindStatement FendFileStatement FbackspaceStatement
FrewindStatement FendFileStatement FbackspaceStatement
REWIND END FILE BACKSPACE
(namedValuelList) H
namedValueList R
9.2
namedValue name value
hame value
UNIT R
IOSTAT (@]
ERR (@]

6.15.4 FopenStatement

FopenStatement OPEN

26
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namedValueList R

9.2

namedValue name value

name value

UNIT R

IOSTAT O
ERR
FILE

O

O

STATUS
ACCESS
FORM
RECL
BLANK
POSITION
ACTION
DELIM
PAD

oO|0Oj0O|0O|O0|O0O|O0O|0O|O

6.15.5 FcloseStatement
FcloseStatement CLOSE

27
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namedValueList R
9.2
namedValue name value
name value
UNIT R
IOSTAT O
ERR O
STATUS O

6.15.6 FinquireStatement

FinquireStatement INQUIRE

namedValueList R

valueList (@]

9.2

28
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namedValue name value

hame value

IOLENGTH O

valueL.ist

UNIT O

FILE

O

IOSTAT

ERR

EXIST

OPEND

NUMBER

NAMED

NAME

ACCESS

SEQUENTIAL

DIRECT

FORM

FORMATTED

UNFORMATTED

RECL

NEXTREC

BLANK

POSITION

ACTION

READ

WRITE

READWRITE

DELIM

o/ojojojojl0oj0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O

PAD

29
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6.16 FformatDecl

FformatDecl

FORMAT

ST NN NN NN NN R R NN R NN N RN RN NN NN NN NN NN NN RN R RN NN EEER IR N R EEEREREEERRERERERERERED

9.2

format

text

6.17 FdataDecl

FdataDecl

DATA

varList

valueList

9.2

6.18 FnamelistDecl

FnamelistDecl

NAMELIST

30
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varList R

9.2
6.19 FequivalenceDecl
FequivalenceDecl EQUIVALENCE
((varRef, varList)+)
varRef R
varList R
9.2

31
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6.20 FcommonDecl

FcommonDecl

COMMON

ST RN NN NN NN RN NN R NN RN NN RN RN NN RN NN NN NN RN R R NN EEER IR IR EEEREREEERRERERERERERED

varList

9.2

6.21 FentryDecl

FentryDecl

ENTRY

-----------------------------------------------------------------------------------------------------------------------------------

name

symbols

O

params

9.2

32
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6.22

6.22.1 FallocateStatement

FallocateStatement

ALLOCATE

-----------------------------------------------------------------------------------------------------------------------------------

alloc

9.2

stat_name

text

6.22.2 FdeallocateStatement

FdeallocateStatement

DEALLOCATE

9.2

stat_name

text

33
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6.22.3 FnullifyStatement
FnullifyStatement NULLIFY

alloc R

9.2

6.23 FpragmaStatement

FpragmaStatement g "I$SOMP’ OpenMP3.0

9.2

6.24 FcontainsStatement

FcontainsStatement CONTAINS

34




XcodeML/F Specification (ver. 0.9J)

FfunctionDefinition

9.2

6.25 condition

condition

exprModel

9.3 exprModel

6.26 then

then

35
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body THEN R

6.27 else

else

body ELSE R

6.28 alloc

alloc ALLOCATE DEALLOCATE NULLIFY

FmemberRef R
Var R

36
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arraylndex

indexRange

FnullifyStatement

indexRange

arraylndex

FnullifyStatement

37
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Fortran XML
type

7.1

7.1.1 FintConstant FrealConstant FcharacterConstant FlogicalConstant

FintConstant FrealConstant FcharacterConstant FlogicalConstant
INTEGER REAL CHARACTER LOGICAL

FintConstant
0Ox 16

FrealConstant IEEE754 (Ox

)32 16 2 64
FcomplexContant FrealConstant
FcharacterConstant
FlogicalConstant 1 true

, 0 false

! (#PCDATA) :

38
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type text XcodeML/Fortran (@]
9.1
kind text (0]
7.1.2 FcomplexContant
FcomplexContant COMPLEX
(FrealConstant, FrealConstant)
FrealConstant Freal R

type text

XcodeML/Fortran (@]

9.1

7.2

7.2.1 FarrayConstructor

FarrayConstructor

exprModel

9.3 exprModel

39
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type

text

XcodeML/Fortran (@]

9.1

7.3

7.3.1 FstructConstructor

FstructConstructor

exprModel

9.3 exprModel

type

text

XcodeML/Fortran (@]

9.1

7.4

7.4.1 Var

Var

40
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type text XcodeML/Fortran (@]
9.1
scope text "local", R
"global",
Ilparamll
XcodeML/Fortran global
7.4.2 FmemberRef
FmemberRef
f (varRef) :
varRef R
type text XcodeML/Fortran (@]
9.1
member text R

7.4.3 FarrayRef
FarrayRef

arraylndex

41
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E(varRef, (arraylndex | indexRange | FarrayConstructor |

FarrayRef)*)

varRef R
arraylndex 0]
indexRange 0]
FarrayConstructor O
FarrayRef 0]

type

text

9.1

XcodeML/Fortran (@]

7.4.4 FcharacterRef

FcharacterRef

42
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varRef R
indexRange 0]
type text XcodeML/Fortran (@]

9.1

7.45 varRef

varRef

Var R
FmemberRef R
FarrayRef R
FcharacterRef R
type text XcodeML/Fortran (@]

9.1

43
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7.5

7.5.1 functionCall

functionCall

ST RN NN NN NN RN R R NN R NN R RN RN NN NN NN NN NN NN RN R RN NN EEER IR IR EEEREREEERRERERERERERED

name R

arguments 0]

type text XcodeML/Fortran (0]
9.1

7.5.2 arguments

exprModel 0]
9.3 exprModel

7.6

44
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assignExpr =
FpointerAssignExpr =
plusExpr +
minusExpr -
mulExpr *
divExpr /
FpowerExpr bl
FconcatExpr I
logEQEXpr ==
.EQ.
logNEQEXpr =
.NE.
logGEEXxpr >=
.GE.
logGTEXxpr >
.GT.
logLEEXxpr <=
.LE.
logLTExpr <
LT.
logAndExpr .AND.
logOrExpr .OR.
logEQVEXpr .EQW.
logNEQVEXpr .NEQW.
userBinaryExpr INTERFACE

exprModel R

9.3 exprModel

45
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type

text

XcodeML/Fortran (@]

9.1

7.7

unaryMinusExpr

logNotExpr

.NOT.

userUnaryExpr

INTERFACE

exprModel

9.3 exprModel

type

text

XcodeML/Fortran (@]

9.1

46
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8.1 kind

kind

...................................................................................................................................

82 id

id

(name)

name R

sclass text ‘auto’, ‘'param’', ‘extern’', ‘extern_def', | R
‘label’, ‘tagname’ storage
class

type text XcodeML/Fortran R
9.1

a7
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: <id sclass="extern_def" type="Fint">
i <name>Xxyz</name>
f</id>

"function foo" foo
F06f168 foo type_id

§<id sclass="extern_def" type="F06¥168">
i  <name>foo</name>
i </id>

8.3 name

name

type text XcodeML/Fortran R

8.4 value

value

...................................................................................................................................

48
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exprModel

9.3 exprModel

repeat_count

text

DATA

8.5 params

param
GOTO

name

name

type 'Fint'

8.6 len

len

49
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exprModel

9.3 exprModel

8.7  body

body

statementModel

8.8 rename

rename USE

use_name text

local_name text

50
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8.9 renamable

renamable USE

use_name text

local_name text

8.10 arraylndex

arraylndex

exprModel

9.3 exprModel

8.11 indexRange

indexRange

51
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lowerBound ®)

upperBound (0]

step O
step

8.12 lowerBound

lowerBound

exprModel R
9.3 exprModel

52
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8.13 upperBound

upperBound

exprModel R
9.3 exprModel

8.14 step

step

exprModel R
9.3 exprModel

8.15 FdoLoop

FdoLoop DO
DO DO DO

53
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Var DO R

indexRange DO R

value DO R
8.16 namedValue

namedValue

EMPTY

name text R

value text R
8.17 namedValueList

namedValueList

(namedVvValue¥*)

54
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namedValue

8.18 valueList

valueList

8.19 varList

varList

varRef

FdoLoop DO

55
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name

text

FnamelistDecl (o]

56
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9.1

Fint

Freal

Fcomplex

Flogical

Fcharacter

Fvoid

void

9.2

lineno text

Fortran

file text

Fortran

9.3 exprModel

exprModel

57
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: (FintConstant | FrealConstant | FcomplexConstant |

! FcharacterConstant | FlogicalConstant | FarrayConstructor |
! FstructConstructor | Var | FarrayRef | FcharacterRef |

: FmemberRef | varRef | functionCall | assignExpr |

! FpointerAssignExpr | plusExpr | minusExpr | mulExpr | divExpr
i | FpowerExpr | FconcatExpr | logEQExpr | logNEQExpr | 1ogGEExpr
i | 1ogGTExpr | logLEExpr | logLTExpr | logAndExpr | logOrExpr
i | TogEQVExpr | BogNEQVExpr | unaryMinusExpr | logNotExpr |

! userBinaryExpr | userUnaryExpr | FdoLoop)

9.4 statementModel

statementModel

(exprStatement | FifStatement | FdoStatement |
FdoWhileStatement | continueStatement | FcycleStatement |
FexitStatement | FreturnStatement | gotoStatement |
statementLabel | FselectCaseStatement | FcaselLabel |
FwhereStatement | FstopStatement | FreadStatement |
FwriteStatement | FprintStatement | FrewindStatement |
FendFileStatement | FbackspaceStatement | FopenStatement |
FcloseStatement | FinquireStatement | FformatDecl | FdataDecl
| FentryDecl | FallocateStatement | FdeallocateStatement |
FnullifyStatement | FpragmaStatement | FcontainsStatement)

AR RNV
RNV E RN
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10.1
EXTERN
10.2 pragma
OpenMP 3.0 pragma
FpragmaStatement
10.3 (canonicalize)
XcodeML/Fortran
® IMPLICIT

IMPLICIT NONE
® PRAMETER DIMENSION ALLOCATABLE POINTER TARGET

INTENT SAVE
® PRAMETER
®
® T
® OpenMP3.0
XcodeML/Fortran
Fortran 90
10.4
XcodeML/Fortran NBP SPEC
Fortran90

® BLOCK DATA END BLOCK DATA
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MODULE OPTIONAL
BOZzZ 2 8 16
Fortran 90 7
DO
ASSIGN GOTO
IF END IF
RETURN
PAUSE
H
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11
[1] XcodeML (version 0.8J)
[2] Fortran 90/95 NBP/SPEC
[3] Fortran 90/95 NBP/SPEC

[4]
(5]

- ISO/IEC 1539-1991 The Programming Languages FORTRAN
: JIS X 3001-1994 FORTRAN
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