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1 Com piler sup port for the For tran 2008 and  
2018 stan dards

1.1 In tro duc tion

This doc u ment looks at com piler sup port for the 2008 and 2018 For tran stan dards. It is a suc ces sor to pre -
vi ous doc u ments that looked at sup port for ear lier stan dards. As most ac tively de vel oped com pil ers  now
fully sup port the For tran 2003 stan dard (with some mi nor ex cep tions) our start ing point is the For tran
2008 stan dard.

The last set of ta bles with de tails of For tran 2003 con for mance ap peared in the Au gust 2019 edi tion of
For tran Fo rum

1.2 For tran 2008 sup port

Here is the For tran 2008 com pli ance ta ble. The orig i nal ta ble was based on John Reid's pa per

· N1828 - The new fea tures of For tran 2008 (Reid)

which was pub lished in 2010. This was su per seded by 

· N1891 The new fea tures of For tran 2008 (Reid)

which was pub lished in 2011.

Ad di tional fea tures were taken from An nex C of the For tran 2018 stan dard.

Van Snyder raised the is sue of

· In ter pre ta tion F18/012 which was passed as pa per 19-179.

He sug gested that the fea ture could be listed as

· In ter nal spe cific for ge neric

We have added this to the For tran 2008 ta ble.

The ref er ences sec tion has more de tails about these doc u ments.

We pro vide three ta bles. The first ta ble has a de scrip tion of the fea ture. We have added an ar ti fi cial fea -
ture num ber to make link ing the ta bles eas ier. The col umn la belled 2008 num ber re fers to the num ber ing
scheme in John Reid's pa pers. The col umn la belled 2018 num ber re fers to the num ber ing in An nex C of
the For tran 2018 stan dard. 

The sec ond ta ble sum ma rises im ple men ta tion sta tus. 

We have cre ated a third ta ble that sum ma rises the ven dor sup port.

1.2.1 For tran 2008 fea ture list ta ble

Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

1 Submodules 2

2 Coarrays 3

Per for mance en hance ments 4

3 do con cur rent 4.1
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Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

4 Con tig u ous at trib ute 4.2

Data Dec la ra tion 5

5 $Max i mum rank + corank <=15$ 5.1

6 Long in te gers (18 digit or 64 bit) 5.2

7 Allocatable com po nents of re cur sive type 5.3

8 Im plied-shape ar rays 5.4

9 Pointer ini tial iza tion 5.5

10 Data state ment re stric tions lifted 5.6

11 Kind of a forall in dex 5.7

12
Type state ment for in trin sic types TYPE (in trin sic
type) specifier

5.8

13 De clar ing type-bound pro ce dures 5.9

14
Value at trib ute is per mit ted for any nonallocatable
nonpointer noncoarray

5.10.1

15
In a pure pro ce dure the in tent of an ar gu ment need
not be spec i fied if it has the value at trib ute

5.10.2

Data Us age 6

16
Sim ply con tig u ous ar rays rank remapping to rank>1
target

4.3

17
Omit ting an allocatable com po nent in a struc ture con -
struc tor

6.1

18 Mul ti ple al lo ca tions with source= 6.2

19
Copy ing the prop er ties of an ob ject in an al lo cate
statement

6.3

20 MOLD= specifier for AL LO CATE 6.3

21
Copy ing the bounds of a source ar ray in an al lo cate
statement

6,3

22 Poly mor phic as sign ment 6.4

23 Ac cess ing real and imag i nary parts 6.5

24 Pointer func tion ref er ence is a vari able 6.6
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Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

25 El e men tal dummy ar gu ment re stric tions lifted 6.7

In put/Out put 7

26 Find ing a unit when open ing a file 7.1

27 g0 edit descriptor 7.2

28 Un lim ited for mat item 7.3

29 Re cur sive i/o 7.4

Ex e cu tion con trol 8

30 The block con struct 8.1

31 Exit state ment 8.2

32 Stop code 8.3

33 ER ROR STOP 8.4

In trin sic pro ce dures and mod ules 9

Bit pro cess ing 9.1

34 Bit se quence com par i son 9.1-1

35 Com bined shift ing 9.1-2

36 Count ing bits 9.1-3

37 Mask ing bits 9.1-4

38 Shift ing bits 9.1-5

39 Merg ing bits 9.1-6

40 Bit transformational func tions 9.1-7

41 Stor age size 9.2

42 Op tional ar gu ment ra dix added to se lected_real_kind 9.3

43
Ex ten sions to trig o no met ric and hy per bolic in trin sic
functions

9.4
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Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

44 Bessel func tions 9.5

45 Er ror and gamma func tions 9.6

46 Eu clid ean vec tor norms 9.7

47 Par ity 9.8

48 Ex e cute com mand line 9.9

49 Op tional back ar gu ment added to maxloc and minloc 9.1

50 Find lo ca tion in an ar ray 9.1.1

51 String com par i son 9.1.2

52 Con stants 9.1.3

53 COM PILER_VER SION 9.1.4

54 COM PILER_OP TIONS 9.1.4

55 Func tion for C sizeof 9.1.5

56 Added op tional ar gu ment for ieee_se lected_real_kind 9.1.6

Pro grams and pro ce dures 10

57 Save at trib ute for mod ule and submodule data

58 Empty con tains sec tion 10.2

59
Form of the end state ment for an in ter nal or mod ule
procedure

10.3

60
In ter nal pro ce dure as an ac tual ar gu ment or pointer
target

10.4

61
Null pointer or unallocated allocatable as an ab sent
dummy argument

10.5

62 Non pointer ac tual for pointer dummy ar gu ment 10.6

63 Ge neric res o lu tion by procedureness 10.7.1

64 Ge neric res o lu tion by pointer ver sus allocatable 10.7.2

65 Im pure el e men tal pro ce dures 10.8

66 En try state ment be comes ob so les cent 10.9

Source form 11

67 Semi co lon at line start 11.1

Com piler sup port for the For tran 2008 and  2018 stan dards

Ian D Chivers & Jane Sleightholme 6



Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

An nex C For tran 2018 stan dard

The fol low ing fea tures were new in For tran 2008 but
not orig i nally listed in its in tro duc tion as be ing new
fea tures

68
An ar ray or ob ject with a nonconstant length type 
pa ram e ter can have the VALUE at trib ute.

1

69
Mul ti ple al lo ca tions are per mit ted in a sin gle
AL LO CATE state ment with the SOURCE= specifier.

2

70
A PRO CE DURE state ment can have a dou ble co lon 
be fore the first pro ce dure name

3

71
An ar gu ment to a pure pro ce dure can have de fault
IN TENT if it has the VALUE at trib ute.

4

72
The PRO TECTED at trib ute can be spec i fied by the
pro ce dure dec la ra tion state ment.

5

73
A de fined-op er a tor can be used in a spec i fi ca tion
expression

6

74
All transformational func tions from the in trin sic mod -
ule ISO_C_BIND ING can be used in spec i fi ca tion
ex pres sions

7

75

A con tig u ous ar ray vari able that is not interoperable
but which has interoperable type and kind type pa -
ram e ter (if any); and a sca lar char ac ter vari able with
length greater than 1 and kind C_CHAR in the in trin -
sic mod ule ISO_C_BIND ING; can be used as the ar -
gu ment of the func tion C_LOC in the in trin sic mod -
ule 
ISO_C_BIND ING; pro vided the vari able has the
POINTER or TAR GET at trib ute.

8

76
The name of an ex ter nal pro ce dure that has a bind ing
la bel is a lo cal iden ti fier and not a global iden ti fier

9

77

A pro ce dure that is not a pro ce dure pointer can be an
ac tual ar gu ment that cor re sponds to a pro ce dure
pointer dummy ar gu ment with the IN TENT (IN) at -
trib ute.

10
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Fea ture num ber For tran 2008 feature 2018 num ber 2008 num ber

78
An in ter face body for an ex ter nal pro ce dure that does
not ex ist in a pro gram can be used to spec ify an ex -
plicit spe cific in ter face

11

79 In ter nal spe cific for ge neric; See note 1 be low.

1.2.1.1 Notes

1. In ter pre ta tion F18/012 which was passed as pa per 19-179.

1.2.2 For tran 2008 im ple men ta tion ta ble

Here is the im ple men ta tion sum mary.

Vendor Arm Fujitsu gfortran HPE IBM Intel Intel Nag NEC Nvidia

ifort ifx nvfortran

Ver sion 20.1 4.0.2 9.x 8.4.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

1 Y Y Y Y Y Y Y Y Y Y

2 N Y Y:2 Y N Y N Y Y N

3 Y Y P Y Y Y Y Y Y Y

4 Y Y Y Y Y Y Y Y Y Y

5 N Y N Y Y Y Y Y Y N

6 Y Y:3 Y Y Y Y Y Y Y Y

7 N Y N Y N Y Y Y Y N

8 N Y Y Y Y Y Y Y Y N

9 N Y Y Y N Y Y Y Y P:14

10 N Y N Y N Y Y Y Y N

11 N Y N Y Y Y Y Y Y Y

12 N Y Y Y Y Y Y Y Y Y

13 N Y Y Y Y Y Y Y Y Y

14 N Y Y Y P:5 Y Y Y Y Y

15 Y Y Y Y Y Y Y Y Y Y

16 Y Y Y Y Y Y Y Y Y Y

17 N Y N Y N Y Y Y Y Y

18 N Y Y Y Y Y Y Y Y Y

19 Y Y N Y Y Y Y Y Y Y

20 Y Y Y Y Y Y Y Y Y Y
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Vendor Arm Fujitsu gfortran HPE IBM Intel Intel Nag NEC Nvidia

ifort ifx nvfortran

Ver sion 20.1 4.0.2 9.x 8.4.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

21 Y Y N:6 Y Y Y Y Y Y Y

22 N Y P:6 Y Y Y Y Y Y Y

23 P:7 Y N Y Y Y Y Y Y Y

24 N Y P Y N Y Y Y Y N

25 Y Y Y Y N Y Y Y Y Y

26 Y Y Y Y Y Y Y Y Y Y

27 N Y Y Y N Y Y Y Y Y

28 Y Y Y Y N Y Y Y Y Y

29 Y Y Y Y N Y Y Y Y Y

30 N Y Y Y Y Y Y Y Y Y

31 N Y Y Y Y Y Y Y Y Y

32 Y Y Y Y Y Y Y Y Y Y

33 N Y Y Y Y Y Y Y Y

34 N Y Y Y N Y Y Y Y N

35 N Y Y Y Y Y Y Y Y N

36 P:8 Y Y Y Y Y Y Y Y P:8

37 N Y Y Y Y Y Y Y Y N

38 N Y Y Y Y Y Y Y Y N

39 N Y Y Y Y Y Y Y Y N

40 N Y Y Y N Y Y Y Y N

41 Y Y Y Y Y Y Y Y Y Y

42 N Y Y Y Y Y Y Y Y Y

43 P:9 Y Y Y Y Y Y Y Y Y

44 Y Y Y Y N Y Y Y Y Y

45 Y Y Y Y Y Y Y Y Y Y

46 N Y Y Y N Y Y Y Y Y

47 N Y Y Y N Y Y Y Y N

48 N Y Y Y Y Y Y Y Y Y
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Vendor Arm Fujitsu gfortran HPE IBM Intel Intel Nag NEC Nvidia

ifort ifx nvfortran

Ver sion 20.1 4.0.2 9.x 8.4.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

49 N Y N Y Y Y Y Y Y Y

50 Y Y N Y Y Y Y Y Y Y

51 Y Y Y Y N Y Y Y Y Y

52 Y Y P:10 Y Y Y Y Y Y Y

53 Y Y N Y Y Y Y Y Y Y

54 N Y N Y Y Y Y Y Y Y

55 Y Y Y Y Y Y Y Y Y Y

56 N Y Y Y Y Y Y Y Y Y

57 N Y Y Y Y Y Y Y Y Y

58 P:11 Y Y Y Y Y Y Y Y Y

59 Y Y Y Y Y Y Y Y Y Y

60 Y Y Y Y Y Y Y Y Y Y

61 P:12 Y Y Y Y Y Y Y Y Y

62 Y Y N Y Y Y Y Y Y

63 N Y N Y Y Y Y Y Y Y

64 Y Y Y Y Y Y Y Y Y N

65 Y Y Y Y Y Y Y Y Y Y

66 P:13 Y Y Y Y Y Y Y Y Y

67 Y Y Y Y Y Y Y Y Y Y

68 N Y Y Y Y Y Y N

69 N Y N Y Y Y Y Y

70 N Y Y Y Y Y Y Y

71 N Y N Y Y Y Y Y

72 N Y N Y Y Y Y Y

73 N Y N Y Y Y Y Y

74 Y N Y Y Y Y N

75 Y Y Y Y Y Y Y

76 Y N Y Y Y Y Y

Com piler sup port for the For tran 2008 and  2018 stan dards

Ian D Chivers & Jane Sleightholme 10



Vendor Arm Fujitsu gfortran HPE IBM Intel Intel Nag NEC Nvidia

ifort ifx nvfortran

Ver sion 20.1 4.0.2 9.x 8.4.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

77 Y Y Y Y Y Y N

78 Y Y Y Y Y Y

79 Y Y Y Y

1.2.2.1 Notes

Y Yes

N No

P Par tial

Not known

2 Sin gle im age sup port since 4.6. Multi-im age sup port us ing OpenCoarrays (in clud ing the For tran 
2018 col lec tive sub rou tines) since 5.1, ex cept allocatable or pointer com po nents of de rived type

coarrays.

3 IN TE GER (KIND=8)

4 but only for NULL as initialiser

5 Miss ing VALUE on dummy with non-con stant type pa ram e ters

6 gfortran via al lo cate but not via in trin sic as sign ment

7 Not sup ported for com plex ar rays.

8 leadz, popcnt, and poppar sup ported. No trailz

9 Com plex types are not ac cepted for acosh, asinh, and atanh, Ad di tion ally, atan2 can not be ac -

cessed via atan.

10 int, real, and coarray

11 Not sup ported for pro ce dures.

12 Not sup ported for null pointer.

13 Only shows a warn ing with the -Mstandard flag.

14 Pointer initialisation with a non-null() tar get is avail able for pro ce dure point ers only.

1.2.3 For tran 2008 ven dor sum mary

Here is the sum mary ta ble with counts.
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Vendor Arm Fujitsu gfortran HPE IBM Intel Intel Nag NEC Nvidia

ifort ifx nvfortran

Version 19.1 4.0.2 9.x 8.4.0 15.1.5 2021.6 2022.1 7.1 2.3.1 22.7

Yes 28 78 48 66 53 78 78 79 79 60

Yes, Notes 1 1 0

No 39 0 13 0 22 0 1 0 0 17

No, Notes 1

P 0 0 2 0 0 0 0 0 0 0

P, Notes 6 0 2 1 2

No Info 6 0 12 13 3 1 1 0 0 0

To tal 79 79 79 79 79 79 79 79 79 79

1.3 For tran 2018 sup port

We pro vide three ta bles. The first is a fea ture list ta ble, the sec ond is an im ple men ta tion ta ble and the
third is a ven dor sum mary ta ble.

1.3.1 For tran 2018 fea ture list ta ble

Here is the fea ture list ta ble for For tran 2018. It is based on the In tro duc tion of the For tran 2018 stan dard, 
pages xiii-xv. John Reid has pro duced two pa pers that pro vide a more de scrip tive cov er age.

· N2161 - The New Fea tures of For tran 2018 (Reid - Re places N2145)

· N2145 - Sum mary of For tran 2018 (Reid - Re placed by N2161)

These can be found at the WG5 site.

Here is the fea ture ta ble.

Sec tion Sub sec tion De scrip tion

1 Data dec la ra tion:

1.1
Con stant prop er ties of an ob ject de clared in its en tity-decl can be used in its
ini tial iza tion.

1.2
The EQUIV A LENCE and COM MON state ments and the block data pro gram
unit have been re dun dant since For tran 90 and are now spec i fied to be ob so -
les cent.

1.3
Di ag no sis of the ap pear ance of a PRO TECTED TAR GET vari able ac cessed
by use as so ci a tion as a data-tar get in a struc ture con struc tor is required.

2 Data us age and com pu ta tion:

2.1
The de clared type of the value sup plied for a poly mor phic allocatable com po -
nent in a struc ture con struc tor is no lon ger re quired to be the same as the de -
clared type of the component.
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Sec tion Sub sec tion De scrip tion

2.2 FORALL is now spec i fied to be ob so les cent.

2.3
The type and kind of an im plied DO vari able in an ar ray con struc tor or
DATA state ment can be spec i fied within the con struc tor or state ment.

2.4
The SE LECT RANK con struct pro vides struc tured ac cess to the el e ments of
an as sumed-rank array.

2.5
The stan dard in trin sic op er a tions <, <=, >, and >= (also known as .LT., .LE.,
.GT., and .GE.) on IEEE num bers pro vide compareSignaling (re la tion) op er a -
tions;

2.6
The = and /= op er a tions (also known as .EQ. and .NE.) pro vide compareQuiet 
(re la tion) op er a tions.

2.7
Fi nal iza tion of an allocatable subobject dur ing in trin sic as sign ment has been
clar i fied.

2.8
The char-length in an ex e cut able state ment is no lon ger re quired to be a spec i -
fi ca tion ex pres sion.

3 In put/out put:

3.1 The SIZE= specifier can be used with ad vanc ing in put.

3.2 It is no lon ger pro hib ited to open a file on more than one unit.

3.3
The value as signed by the RECL= specifier in an IN QUIRE state ment has
been stan dard ized.

3.4
The val ues as signed by the POS= and SIZE= speci fi ers in an IN QUIRE state -
ment for a unit that has pend ing asyn chron ous op er a tions have been stan dard -
ized.

3.5
The G0.d edit descriptor can be used for list items of type In te ger, Log i cal,
and Char ac ter.

3.6
The D, E, EN, and ES edit descriptors can have a field width of zero, anal o -
gous to the F edit descriptor.

3.7
The ex po nent width e in a data edit descriptor can be zero, anal o gous to a
field width of zero.

3.8
Float ing-point for mat ted in put ac cepts hex a dec i mal-significand num bers that
con form to ISO/IEC/IEEE 60559:2011.

3.9
The EX edit descriptor pro vides hex a dec i mal-significand for mat ted out put
con form ing to

3.10
An er ror con di tion oc curs if un ac cept able char ac ters are pre sented for log i cal
or nu meric ed it ing dur ing ex e cu tion of a for mat ted input statement.

4 Ex e cu tion con trol:

4.1 The arith me tic IF state ment has been de leted.
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Sec tion Sub sec tion De scrip tion

4.2
La belled DO loops have been re dun dant since For tran 90 and are now spec i -
fied to be ob so les cent.

4.3 The nonblock DO con struct has been de leted.

4.4
The lo cal ity of a vari able used in a DO CON CUR RENT con struct can be ex -
plic itly spec i fied.

4.5 The stop code in a STOP or ER ROR STOP state ment can be nonconstant.

4.6
Out put of the stop code and ex cep tion sum mary from the STOP and ER ROR
STOP state ments can be con trolled.

5 In trin sic pro ce dures and mod ules:

5.1
In a ref er ence to the in trin sic func tion CMPLX with an ac tual ar gu ment of
type com plex, no key word is needed for a KIND ar gu ment.

5.2

In ref er ences to the in trin sic func tions ALL, ANY, FINDLOC, IALL, IANY,
IPARITY, MAXLOC, MAXVAL, MINLOC, MINVAL, NORM2, PAR ITY,
PROD UCT, SUM, and THIS_IM AGE, the ac tual ar gu ment for DIM can be a
pres ent op tional dummy argument.

5.3 The new in trin sic func tion COSHAPE re turns the coshape of a coarray.

5.4
The new in trin sic func tion OUT_OF_RANGE tests whether a nu meric value
can be safely con verted to a dif fer ent type or kind.

5.5
The new in trin sic sub rou tine RAN DOM_INIT es tab lishes the ini tial state of
the pseudorandom num ber gen er a tor used by 
RAN DOM_NUMBER.

5.6 The new in trin sic func tion RE DUCE per forms user-spec i fied ar ray re duc tions.

5.7
A pro ces sor is re quired to re port use of a nonstandard in trin sic pro ce dure, use
of a nonstandard in trin sic mod ule, and use of a nonstandard pro ce dure from a
stan dard in trin sic module.

5.8
In te ger and log i cal ar gu ments to in trin sic pro ce dures and in trin sic mod ule pro -
ce dures that were pre vi ously re quired to be of de fault kind no lon ger have that 
re quire ment, ex cept for RANDOM_SEED.

5.9 Spe cific names for in trin sic func tions are now deemed ob so les cent.

5.10
All stan dard pro ce dures in the in trin sic mod ule ISO_C_BIND ING, other than
C_F_POINTER, are now pure.

5.11 The ar gu ments to the in trin sic func tion SIGN can be of dif fer ent kind.

5.12
Nonpolymorphic pointer ar gu ments to the in trin sic func tions 
EX TENDS_TYPE_OF and SAME_TYPE_AS need not have de fined pointer
as so ci a tion status.
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Sec tion Sub sec tion De scrip tion

5.13

The ef fects of in vok ing the in trin sic pro ce dures 
COM MAND_AR GU MENT_COUNT, GET_COM MAND, and GET_COM -
MAND_AR GU MENT, on im ages other than im age one, are no lon ger pro ces -
sor dependent.

5.14

Ac cess to er ror mes sages from the in trin sic sub rou tines GET_COM MAND,
GET_COM MAND_AR GU MENT and 
GET_EN VI RON MENT_VARI ABLE is pro vided by an op tional ERRMSG
argument.

5.15 The re sult of NORM2 for a zero-sized ar ray ar gu ment has been clar i fied.

6 Pro gram units and pro ce dures:

6.1
The IM PORT state ment can ap pear in a con tained subprogram or BLOCK
con struct, and can re strict ac cess via host as so ci a tion;

6.2 Di ag no sis of vi o la tion of the IM PORT re stric tions is re quired.

6.3 The GE NERIC state ment can be used to de clare ge neric in ter faces.

6.4 The num ber of pro ce dure ar gu ments is used in ge neric res o lu tion.

6.5
In a mod ule, the de fault ac ces si bil ity of en ti ties ac cessed from an other mod ule 
can be con trolled sep a rately from the de fault ac ces si bil ity of en ti ties de clared
in the using module.

6.6
An IM PLICIT NONE state ment can re quire ex plicit dec la ra tion of the EX -
TER NAL at trib ute through out a scoping unit and its con tained scoping units.

6.7
A de fined op er a tion need not spec ify IN TENT (IN) for a dummy ar gu ment
with the VALUE at trib ute.

6.8
A de fined as sign ment need not spec ify IN TENT (IN) for the sec ond dummy
ar gu ment if it has the VALUE at trib ute.

6.9
Pro ce dures that are not de clared with an as ter isk type-param-value, in clud ing
EL E MEN TAL pro ce dures, can be in voked re cur sively by default;

6.10
The RE CUR SIVE key word is ad vi sory (most pro ce dures are re cur sive by de -
fault) only.

6.11 The NON_RE CUR SIVE key word spec i fies that a pro ce dure is not re cur sive.

6.12 The ER ROR STOP state ment can ap pear in a pure subprogram.

6.13
A dummy ar gu ment of a pure func tion is per mit ted in a vari able def i ni tion
con text, if it has the VALUE at trib ute.

6.14 A coarray dummy ar gu ment can be ref er enced or de fined by an other im age.

7 Fea tures pre vi ously de scribed by ISO/IEC TS 29113:2012:

7.1 A dummy data ob ject can as sume its rank from its ef fec tive ar gu ment.

7.2
A dummy data ob ject can as sume the type from its ef fec tive ar gu ment, with -
out hav ing the abil ity to per form type se lec tion.
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Sec tion Sub sec tion De scrip tion

7.3
An interoperable pro ce dure can have dummy ar gu ments that are as sumed-type 
and/or as sumed-rank.

7.4
An interoperable pro ce dure can have dummy data ob jects that are allocatable,
as sumed-shape, op tional, or point ers.

7.5
The char ac ter length of a dummy data ob ject of an interoperable pro ce dure
can be as sumed.

7.6 The ar gu ment to C_LOC can be a noninteroperable ar ray.

7.7
The FPTR ar gu ment to C_F_POINTER can be a noninteroperable ar ray
pointer.

7.8 The ar gu ment to C_FUNLOC can be a noninteroperable pro ce dure.

7.9
The FPTR ar gu ment to C_F_PROCPOINTER can be a noninteroperable pro -
ce dure pointer.

7.10
There is a new named con stant C_PTRDIFF_T to pro vide interoperability
with the C type ptrdiff_t.

7.11

Ad di tion ally to ISO/IEC TS 29113:2012, a sca lar ac tual ar gu ment can be as -
so ci ated with an as sumed-type as sumed-size dummy ar gu ment, an as -
sumed-rank dummy data ob ject that is not as so ci ated with an as sumed-size ar -
ray can be used as the ar gu ment to the func tion C_SIZEOF from the in trin sic
mod ule ISO_C_BIND ING, and the type ar gu ment to CFI_es tab lish can have a 
pos i tive value cor re spond ing to an interoperable C type. “8"

8
Changes to the in trin sic mod ules IEEE_ARITH ME TIC, 
IEEE_EX CEP TIONS, and IEEE_FEA TURES for con for mance with
ISO/IEC/IEEE 60559:2011:

8.1 There is a new, op tional, round ing mode IEEE_AWAY.

8.2 The new type IEEE_MODES_TYPE en cap su lates all float ing-point modes.

8.3
Fea tures as so ci ated with sub nor mal num bers can be ac cessed with func tions
and types named ...SUB NOR MALques tion (the old ...DENORMALques tion
names remain).

8.4 The new func tion IEEE_FMA per forms fused mul ti ply-add op er a tions.

8.5 The func tion IEEE_INT per forms rounded con ver sions to in te ger type.

8.6
The new func tions IEEE_MAX_NUM, IEEE_MAX_NUM_MAG,
IEEE_MIN_NUM, and IEEE_MIN_NUM_MAG cal cu late max i mum and
min i mum nu meric val ues.

8.7
The new func tions IEEE_NEXT_DOWN and IEEE_NEXT_UP re turn the ad -
ja cent ma chine num bers.

8.8
The new func tions IEEE_QUIET_EQ, IEEE_QUIET_GE, IEEE_QUIET_GT,
IEEE_QUIET_LE, IEEE_QUIET_LT, and IEEE_QUIET_NE per form quiet
com par i sons.
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Sec tion Sub sec tion De scrip tion

8.9

The new func tions IEEE_SIG NAL ING_EQ, IEEE_SIG NAL ING_GE,
IEEE_SIG NAL ING_GT, IEEE_SIG NAL ING_GE, 
IEEE_SIG NAL ING_LE, IEEE_SIG NAL ING_LT, and 
IEEE_SIG NAL ING_NE per form sig nal ling comparisons.

8.10

The dec i mal round ing mode can be in quired and set in de pend ently of the bi -
nary round ing mode, us ing the RA DIX ar gu ment to IEEE_GET_ROUND -
ING_MODE, and 
IEEE_SET_ROUND ING_MODE.

8.11 The new func tion IEEE_REAL per forms rounded con ver sions to real type.

8.12 The func tion IEEE_REM now re quires its ar gu ments to have the same ra dix.

8.13
The func tion IEEE_RINT now has a ROUND ar gu ment to per form spe cific
round ing.

8.14 The new func tion IEEE_SIGNBIT tests the sign bit of an IEEE num ber.

9 Fea tures pre vi ously de scribed by ISO/IEC TS 18508:2015:

9.1 The CRIT I CAL state ment has op tional ERRMSG= and STAT= speci fi ers.

9.2
The in trin sic sub rou tines ATOMIC_DE FINE and ATOMIC_REF have an op -
tional STAT ar gu ment.

9.3

The new in trin sic sub rou tines ATOMIC_ADD, ATOMIC_AND,
ATOMIC_CAS, ATOMIC_FETCH_ADD, ATOMIC_FETCH_AND
ATOMIC_FETCH_OR, ATOMIC_FETCH_XOR, ATOMIC_OR, and
ATOMIC_XOR per form atomic op er a tions.

9.4
The new in trin sic func tions FAILED_IM AGES and 
STOPPED_IM AGES re turn in di ces of im ages known to have failed or
stopped re spec tively.

9.5
The new in trin sic func tion IM AGE_STA TUS re turns the im age ex e cu tion sta -
tus of an image.

9.6
The in trin sic sub rou tine MOVE_ALLOC has op tional ERRMSG and STAT
ar gu ments.

9.7
The in trin sic func tions IM AGE_IN DEX and NUM_IM AGES have ad di tional
forms with a TEAM or TEAM_NUM BER ar gu ment.

9.8 The in trin sic func tion THIS_IM AGE has an op tional TEAM ar gu ment.

9.9
The EVENT POST and EVENT WAIT state ments, the in trin sic sub rou tine
EVENT_QUERY, and the type EVENT_TYPE pro vide an event fa cil ity for
one-sided seg ment or der ing.
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Sec tion Sub sec tion De scrip tion

9.10

The CHANGE TEAM con struct, de rived type TEAM_TYPE, FORM TEAM
and SYNC TEAM state ments, in trin sic func tions GET_TEAM and
TEAM_NUM BER, and the TEAM= and TEAM_NUM BER= speci fi ers on
im age se lec tors, pro vide a team fa cil ity for a sub set of the pro grams im ages to 
act in con cert as if it were the set of all im ages. This team fa cil ity al lows an
allocatable coarray to be al lo cated or deallocated on a subset of images.

9.11
The new in trin sic sub rou tines CO_BROAD CAST, CO_MAX, CO_MIN,
CO_RE DUCE, and CO_SUM per form col lec tive re duc tion op er a tions on the
im ages of the current team.

9.12

The con cept of failed im ages, the FAIL IM AGE state ment, the STAT=
specifier on im age se lec tors, and the named con stant STAT_FAILED_IM AGE 
from the in trin sic mod ule 
ISO_FOR TRAN_ENV pro vide sup port for fault-tol er ant par al lel execution.

10 Changes to fea tures pre vi ously de scribed by ISO/IEC TS 18508:2015:

10.1
The CHANGE TEAM and SYNC TEAM state ments, and the TEAM=
specifier on im age se lec tors, per mit the team to be spec i fied by an ex pres sion.

10.2
The in trin sic func tions FAILED_IM AGES and STOPPED_IM AGES have no
re stric tion on the kind of their re sult.

10.3
The name of the func tion ar gu ment to the in trin sic func tion CO_RE DUCE is
OP ER A TION in stead of OP ER A TOR; this ar gu ment is not re quired to be
commutative.

10.4
The named con stant STAT_UN LOCKED_FAILED_IM AGE from the in trin -
sic mod ule ISO_FOR TRAN_ENV in di cates that a lock vari able was locked
by an im age that failed.

10.5
The team num ber for the ini tial team can be used in im age se lec tors, and in
the in trin sic func tions NUM_IM AGES and IM AGE_INDEX.

10.6
A team vari able that ap pears in a CHANGE TEAM state ment can no lon ger
be de fined or be come un de fined dur ing ex e cu tion of the CHANGE TEAM
construct.

10.7
All im ages of the cur rent team are no lon ger re quired to ex e cute the same
CHANGE TEAM state ment.

10.8
A vari able of type TEAM_TYPE from the in trin sic mod ule ISO_FOR -
TRAN_ENV is not per mit ted to be a coarray.

10.9
A vari able of type TEAM_TYPE from the in trin sic mod ule ISO_FOR -
TRAN_ENV can have a pointer com po nent, and a team vari able be comes un -
de fined if as signed a value from an other image.

10.10
The in trin sic func tion UCOBOUND pro duces a value for the fi nal up per
cobound that is al ways rel a tive to the cur rent team.

10.11
An EXIT state ment can be used to com plete ex e cu tion of a CHANGE TEAM
or CRIT I CAL con struct.

Com piler sup port for the For tran 2008 and  2018 stan dards

Ian D Chivers & Jane Sleightholme 18



1.3.2 For tran 2018 im ple men ta tion ta ble

Here is the im ple men ta tion ta ble.

Ven dor Arm Fujitsu gfortran HPE IBM Intel Intel Nag Nec Nvidia

ifort ifx

Ver sion 18.1 4.0.2 13.2 9.1.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

1.1 Y Y Y Y Y Y Y Y

1.2 N Y:14 Y Y Y Y:10 Y N

1.3 Y Y Y Y Y Y Y Y

2.1 Y N:15 Y Y Y Y Y N

2.2 N Y Y Y Y N N N

2.3 Y N Y y Y N N N

2.4 N Y Y Y Y Y N N

2.5 N Y Y Y Y Y Y N

2.6 N Y Y Y Y Y Y N

2.7 N Y Y Y Y Y Y Y

2.8 Y Y Y Y Y Y Y Y

3.1 N N Y Y Y Y Y Y

3.2 N N Y Y Y Y Y N

3.3 N P Y Y Y Y Y N

3.4 N N Y Y Y Y Y Y

3.5 N N Y Y Y N N Y

3.6 N N Y Y Y N N N

3.7 N N Y Y Y N N N

3.8 N N Y Y Y N N N

3.9 N N Y Y Y N N N

3.1 N Y Y Y Y Y Y Y

4.1 N Y Y Y Y N N N

4.2 N Y Y Y Y N N N

4.3 N Y Y Y Y N N N

4.4 N N N Y Y N N Y

4.5 N Y Y Y Y Y Y Y
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Ven dor Arm Fujitsu gfortran HPE IBM Intel Intel Nag Nec Nvidia

ifort ifx

Ver sion 18.1 4.0.2 13.2 9.1.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

4.6 N Y Y Y Y Y Y Y

5.1 N N Y Y Y Y Y N

5.2 N N Y Y Y Y Y Y

5.3 N Y Y Y N Y Y N

5.4 N N Y Y Y N N N

5.5 N Y:16 Y Y Y N N N

5.6 N N N Y N Y Y N

5.7 N N Y Y Y Y Y N

5.8 N Y Y Y Y P:11 N N

5.9 N N Y Y Y Y Y N

5.10 N Y N Y Y N N N

5.11 N N Y Y Y Y Y Y

5.12 N Y Y Y Y Y Y Y

5.13 N Y Y Y Y Y N

5.14 N N Y Y Y N N N

5.15 N Y Y Y Y Y Y Y

6.1 N N Y Y Y N N N

6.2 N Y Y Y Y Y Y N

6.3 N Y Y Y Y N N N

6.4 N N Y Y Y Y Y N

6.5 N Y Y Y Y N N Y

6.6 N N Y Y Y N N N

6.7 N N Y Y Y Y Y Y

6.8 N N Y Y Y Y Y Y

6.9 N N:17 Y Y:1 Y:1 Y:12 Y N

6.10 N N Y Y:1 Y:1 y:12 Y N

6.11 N N Y Y Y Y Y N

6.12 N Y Y Y N Y Y Y
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Ven dor Arm Fujitsu gfortran HPE IBM Intel Intel Nag Nec Nvidia

ifort ifx

Ver sion 18.1 4.0.2 13.2 9.1.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

6.13 Y Y Y Y Y Y Y Y

6.14 Y Y Y Y Y Y N

7.1 Y Y Y Y Y Y Y Y

7.2 Y Y Y Y Y Y Y N

7.3 Y Y Y Y Y Y Y N

7.4 N Y Y Y Y Y Y N

7.5 N Y Y Y Y Y Y N

7.6 Y Y Y Y Y Y Y Y

7.7 Y Y Y Y Y Y Y Y

7.8 Y Y Y Y Y Y Y Y

7.9 Y Y Y Y Y Y Y Y

7.10 N Y Y Y Y N N Y

7.11 N Y Y Y Y N N N

8.1 N Y N Y Y N N N

8.2 N Y N Y Y N N N

8.3 N Y Y Y Y Y Y N

8.4 N Y Y Y Y N N N

8.5 N N Y Y Y N N N

8.6 N Y Y Y Y N N N

8.7 N N Y Y Y Y Y N

8.8 N Y Y Y Y N N N

8.9 N Y Y Y Y N N N

8.1 N Y Y Y Y N:13 N N

8.11 N N Y Y Y N N N

8.12 N N Y Y Y Y:13 Y N

8.13 N N Y Y Y N N N

8.14 N Y Y Y Y N N N

9.1 N N N Y Y Y Y N
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Ven dor Arm Fujitsu gfortran HPE IBM Intel Intel Nag Nec Nvidia

ifort ifx

Ver sion 18.1 4.0.2 13.2 9.1.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Fea ture
number

9.2 Y Y Y Y N Y Y N

9.3 N Y Y Y N Y Y N

9.4 N P18 N Y:2 N Y Y N

9.5 N Y N Y:2 N Y Y N

9.6 N N Y Y N Y Y N

9.7 N N N Y N Y Y N

9.8 N Y N Y N Y Y N

9.9 N P Y Y N Y Y N

9.10 N P18 N Y N Y Y N

9.11 P Y Y Y N Y N N

9.12 N P N Y N Y Y N

10.1 N N N Y N Y Y N

10.2 N Y N Y N Y Y N

10.3 N Y N Y N Y Y N

10.4 N N N Y N Y Y N

10.5 N P N Y N Y Y N

10.6 N N Y N N N N

10.7 N N Y N Y Y N

10.8 N N Y N Y Y N

10.9 N N Y N Y Y N

10.10 N Y Y N Y Y N

10.11 N N Y Y Y Y N

1.3.2.1 Notes

Y Yes

N No

P Par tial

Not known

1 Must use the non-de fault -as sume re cursion com piler op tion
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2 The TEAM= ar gu ment may not be spec i fied for the intrinsics FAILED_IM AGES, IM AGE_STA -

TUS, or STOPPED_IM AGES at this time.

10 The -f2018 op tion

11 THIS_IM AGE and the six IEEE_GET and IEEE_SET rou tines

12 The -re cur sive or -f2018 op tions

13 There are no dec i mal REAL kinds

14 gfortran

15 gfortran

16 gfortran

17 gfortran

18 gfortran

1.3.3 2018 ven dor sum mary ta ble

Here is the sum mary ta ble.

Ven dor Arm Fujitsu gfortran HPE IBM Intel Intel Nag Nec Nvidia

ifort ifx nvfortran

ver sion 18.1 4.0.2 13.2 9.1.0 15.1.5 2021.6 2022.1 7.1 3.5.0 22.7

Yes 0 14 51 82 0 100 78 66 68 26

Yes, Notes 2 4 2 4

No 0 88 35 22 0 0 24 32 36 78

No, Notes 2 1

P 0 1 4 0 0 0 0 0 0 0

P, Notes 2 1

No Info 104 1 8 0 104 0 0 0 0 0

To tal 104 104 104 104 104 104 104 104 104 104

1.4 Ref er ences and his tory

The WG5 site has cop ies of John Reid's pa pers. These are

· N2212 - The New Fea tures of For tran 2023 (Re places N2194, Reid)

· N2161 - The New Fea tures of For tran 2018 (Reid - Re places N2145)

· N2145 - Sum mary of For tran 2018 (Reid - Re placed by N2161)

· N1891 The new fea tures of For tran 2008 (Reid)

· N1828 - The new fea tures of For tran 2008 (Reid - Re placed by N1891)

https://wg5-for tran.org/

The ISO has cop ies of the stan dards. The cur rent stan dard is: 
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· ISO/IEC 1539-1:2023 Pro gram ming lan guages — For tran Part 1: Base lan guage. Pub lished

(Edi tion 5, 2023)

https://www.iso.org/stan dards.html

Here is a sum mary of re cent stan dards.

· ISO/IEC 1539-1:2018. With drawn.

· ISO/IEC 1539-1:2018/Cor 1:2021. With drawn.

· ISO/IEC 1539-1:2018/Cor 2:2023. With drawn.

· TR 15580:1998 1998 De cem ber Float ing-point ex cep tion han dling With drawn

· TR 15580:2001 2001 June With drawn

· TR 15581:1998 1998 De cem ber En hanced data type fa cil i ties With drawn

· TR 15581:2001 2001 June With drawn

· TR 19767:2005 2005 Feb ru ary En hanced mod ule fa cil i ties With drawn

· TS 29113:2012 2012 De cem ber Fur ther interoperability of For tran with C Cur rent

· TS 18508:2015 2015 De cem ber Ad di tional Par al lel Fea tures in For tran Cur rent

J3 also has a wide range of doc u ments avail able. De tails of in ter pre ta tion re quest 19-179 are given be low.

https://j3-for tran.org/doc/year/19/19-179.txt

1.4.1 For tran Fo rum ar ti cles on stan dard conformance

For tran Fo rum was an ACM news let ter about For tran. Here is a link

https://dl.acm.org/news let ter/sigplan-for tran

It was pub lished be tween 1982 and 2021. 

The first ar ti cle on For tran 2003 con for mance ap peared in 2007. Here is the re vi sion his tory

· Orig i nal April 2007

· Re vi sion 1 Au gust 2007

· Re vi sion 2 Au gust 2008

· Re vi sion 3 April 2009

· Re vi sion 4 Au gust 2009

· Re vi sion 5 Au gust 2010

· Re vi sion 6 De cem ber 2010

· Re vi sion 7 Au gust 2011

· Re vi sion 8 April 2012

· Re vi sion 9 April 2012

· Re vi sion 10 Au gust 2012

· Re vi sion 11 De cem ber 2012

· Re vi sion 12 April 2013

· Re vi sion 13 Au gust 2013

· Re vi sion 14 De cem ber 2013

· Re vi sion 15 Au gust 2014
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· Re vi sion 16 Au gust 2015

· Re vi sion 17 De cem ber 2015

· Re vi sion 18 De cem ber 2015

· Re vi sion 19 Au gust 2016

· Re vi sion 20 De cem ber 2016

· Re vi sion 21 April 2017

· Re vi sion 22 De cem ber 2017

· Re vi sion 23 April 2018

· Re vi sion 24 Au gust 2018

· Re vi sion 25 De cem ber 2018

· Re vi sion 26 Au gust 2019

Here is a link with more de tailed in for ma tion 

https://www.rhymneyconsulting.co.uk/for tran/for tran_2003_com piler_con -
for mance_ta bles/

Cop ies of each of the above ar ti cles are avail able as Adobe Ac ro bat Por ta ble Doc u ment for mat - pdf.

The first edi tion of the doc u ment upon which this doc u ment is based ap peared in the April 2020 edi tion
of For tran Fo rum. Here is a link

https://dl.acm.org/doi/10.1145/3432987.3432991

The ar ti cle ap peared on-line in 2021.

1.5 Ac knowl edge ments

The fol low ing peo ple have con trib uted to the ta bles since the first ver sion that ap peared in For tran Fo rum
in April 2007.

Absoft: Wood Lotz

Arm: Rich ard Barton, John MacCallum, Ashok Bhat, Na than Sircombe, 

Kiran Chandramohan, Caro line Concatto, Pe ter Waller

Cray: Bill Long

Fujitsu: Minoru Tanaka, Yuuji Tsujimori, Suzuk Toshihiro

gfortran: fxcoudert (fx) , Paul Rich ard Thomas, Tobias Burnus 

IBM: Rafik Zurob, Dan iel C Chen 

HPE Bill Long

Intel: Lorri Menard, Jon L Steidel, Steve Lionel, Stan Whitlock

Nag: Malcolm Co hen

NEC: Yasuharu Hayashi, Shoichi Sakon

Nvidia Gra ham Lopez, Jeff Larkin, Jeff Hammond, Mark LeAir. 

Or a cle: Cal vin Vu

PGI: Dave Norton, Pat Brooks, Brent Leback, Gary Klimowicz, Mark Leair

Other: Takata Masayuki, Rich ard Maine, Van Snyder

Thanks to ev ery one.
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