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Executive summary

This white paper contains information about porting Fortran applications
from Tru64 UNIX® Version 5.1 and higher to HP-UX 11i v1.6 and higher.
The intended audience for this document is the application architect or
developer who wants to assess or begin porting applications.

The HP Fortran Compiler is being enhanced to assist you with the porting
of your Fortran applications to HP-UX on Itanium®-based systems. Also,
the HP Software Transition Kit for Tru64 UNIX (STK-T) contains tools and
documentation to help you transition your source code from Tru64 UNIX to
HP-UX, and is freely available on the Internet at the following location:

http://ww. hp. com go/ STK/

For more information on the tools that are currently available, see the
following Web site:

http://ww. hp. com go/tru64appmni gration

This white paper is intended as a planning aid for application architects and
developers who are interested in porting their Tru64 UNIX Alpha based
Fortran applications to HP-UX 11i systems. It is assumed that you are
familiar with the following:

= The effort required to port applications

= The technical aspects of the application to be ported

The goals of this white paper include:
= The identification of known, potential porting issues in application code.

= The identification of references and resources available to further
investigate these potential issues.

This paper is not intended to be a complete resource for migrating Fortran
applications from Tru64 UNIX to HP-UX. It is a sampling of issues that have
been identified as differences on both platforms.

This paper is one of a series of papers in the HP-UX application migration
series.
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Using this white paper
You can read all the topics in this paper sequentially, or you can go to a
specific topic. This paper covers the following topics:
= Features planned for a future release of HP Fortran

= Features not planned for a future release of HP Fortran

Features planned for a future release of HP Fortran

This section identifies those Compaq Fortran extensions and features that
are not currently supported in HP Fortran, but are under consideration for a
future release of the HP Fortran Compiler.

Compiler issues

= Inline assembly for Itanium®-based systems.

= Fortran90 defines the percent sign (% as the derived type field selector.
Compagq Fortran also recognizes, as an extension to f90, the period (. )
as an equivalent operator.

= Relaxation of restrictions on extensions. Specifically, allowing Cray
pointers in derived types, f90 pointers in VMS records, and Cray pointers
in module declarations.

< Inline directives for f90, possibly a command-line option for explicitly
inlining.
Input/output

= Support for binary data conversion on input of data from non-HP
systems.

= The ability to write binary data to nonformatted direct files in non-HP
format (for example, VAXD, VAXG, CRAY, IEEE, and little endian).

= Output format compatibility, including the ability to set the default field
width for integers based on integer type.

= Support for the UNI T" RECNUMsyntax in 1/O statements.

Intrinsic functions and subroutines

= EOF function, which inquires whether a file is at or beyond the end-of-file
record.

= ERRSNS function, which returns the latest 1/0O subsystem error condition.

< | ARGPTR intrinsic, which returns a pointer to the arguments passed
to the program.
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Statement compatibility

Support for the VOLATI LE attribute.

Even/Odd for true/false under flag control. This includes a compiler
option to allow Boolean expressions to operate on a single bit instead of a
whole word. For example, Compaq F90 evaluates the expression (B’ 10’
.AND. B’ 11’) to false while the current HP F90 evaluates it to true.
An option will be added so that the HP compiler will evaluate Boolean
expressions in the same way as the Compaq Fortran compiler.

Improved documentation of the FORALL statement.

Enhanced support for binary, octal, hexadecimal, and Hollerith constants
so that they are legal wherever numeric constants are allowed.

Compiler directive compatibility

ALl AS

ATTRI BUTES

FREEFORM and NOFREEFORM
REFERENCE

C

VALUE

Compile-time option compatibility

The following directives are expected to be in the next release of HP-UX to
enable the customer to easily port Tru64 UNIX makefiles (Alpha versions) to
HP-UX (Itanium® versions):

/ CHECK =

{[ NO BOUNDS }
{BI G_ENDI AN }
{CRAY }

/ CONVERT =
{1 BM}
{LI TTLE_ENDI AN }
{NATI VE }

/ [ NO| EXTEND_SOURCE
/ ASSUVE = [ NO| UNDERSCORE
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e /CHECK =

{ALL }
{[ NO| OVERFLOW }
{[ NO| UNDERFLOW }

{NONE }
=/ NOCHECK
- /[NQF77

e /[ FLOAT = {l EEE_FLOAT }
e /[NOI4(and/real _size==-r8
< /[ NO RECURSI VE

Non-standard numerical expressions

Compaq and HP Fortran compilers both implement extensions to standard
Fortran expression syntax, allowing unary operators (+ and - ) to appear
after other operators. Both compilers assign the same interpretation to
standard-conforming expressions. However, they do not use identical
interpretations of the nonstandard expressions.

Compagq Fortran implements the following operator precedence:

A**_B*C -> A**(_(B*C))
X -Y*Z -> X (-(Y*2))

See Chapter 4 of the Compaq Fortran Language Reference Manual at the
following location for more information:

http://h21007. ww2. hp. com dspp/ fil es/ unpr ot ect ed/ For -
tran/docs/lrmdfl rm htm

HP implements the preceding expressions as follows:

A**_B*C -> (A**(_B))*C
X -Y*Z -> (X (-(V))*Z

See Chapter 5 of the HP Fortran Programmer’s Reference at the following
location for more information:

http://docs. hp. conf hpux/ pdf / B3908-90003. pdf

The following code is accepted by the Compaq Fortran compiler, but
currently not accepted by the HP Fortran compiler:

integer a
a=12+3
print * a
end
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Others

The ellipsis (. . . ) C notation for escaped C-style strings.

Features not planned for a future release of HP Fortran

The following Compaq Fortran features are not currently planned to be
made available in HP Fortran. Wherever applicable a workaround has
been suggested.

Intrinsic functions and subroutines

COTAN intrinsic (COTAN, DCOTAN, QCOTAN, COTAND, and DCOTAND).

DEFI NE FI LE I/O statement, which allows a direct file to be treated
as a sequential file.

FI ND 1/O statement, which finds a record in a direct file.
H edit descriptor on input.

REVRI TE statement, which writes to the current record of a direct access
file. The current record is defined to be the last record accessed by a
direct access READ statement. The BACKSPACE statement provides the
same functionality for direct access files.

NUMBER _OF PROCESSORS([ DI M) intrinsic, which returns the total
number of processors (peers) available to the program. (HPF only)

Fortran-66 version of the EXTERNAL statement.

FP_CLASS( X) intrinsic, which returns the class of an IEEE real
(S_floating, T_floating, or X_floating) argument. On OpenVMS systems,
the compiler option specifying IEEE floating format must be set.

NWORKERS( ) intrinsic, which returns the number of processes executing
a routine. N\WORKERS is a specific function with no generic name. It is
provided for compatibility with Compaq Fortran 77 for OpenVMS VAX
systems.

PROCESSORS_SHAPE( ) intrinsic, which returns the shape of an
implementation-dependent hardware processor array. (HPF only)

VAX and Win32 API support. There are many Compag Fortran

I NTRI NSI C arguments that are documented to work only on VAX and
Win32 systems. They are accepted by the Compaq FE, and in many
cases do not even give a Runtime Error, but simply silently fail. The HP
Fortran FE will give Compile Time errors for all such nonsupported
arguments.
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= Windows Systems Character Sets (the extended character sets for line
drawing, such as ANSI and IBM ASCII extended line drawing character
sets).

< Key Codes. Visual Fortran includes a number of run-time routines to
guery and set the NLS system, to change code pages, and set and retrieve
current language settings. No routines were included in the source.

= Variable seed size used by the PUT parameter on the RANDOM _SEED( )
intrinsic. The Compag Fortran compiler requires only a 2-element array;
the HP Fortran compiler requires at least a 17-element array. Also, the
random number algorithms differ. Programs should not rely on the seed
size value. Instead, programs should query for the seed size.

Compiler directive compatibility

= ALLOW NULL
= DECLARE and NODECLARE

= DECORATE

= DEFAULT

= DEFI NE

= EXTERN

= FI XEDFORM.I NESI ZE
= | DENT

- |IF

- | F DEFI NED
- | GNORE_LOC

- | NTEGER

- MESSAGE

- NO ARG CHECK

- NOM XED_STR_LEN_ARG
- OBJCOWENT

= OPTIONS
= PACK

= PSECT

= REAL

= STDCALL

= STRI CT and NOSTRI CT
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= SUBTI TLE

= TITLE

= UNDEFI NE
= UNROLL

= VARYI NG

Compiler options compatibility
= / CONVERT =

{FDX }
{FGX }
{VAXD }
{VAXG }

e /FLOAT =

{D_FLQAT } (VMS only)
{G_FLQAT } (VMS only)

- /[ NO G_FLOATI NG (VMS only)

Mathematical exactness

While all of the mathematical functions are supported for both the HP and
Tru64 UNIX systems, their implementation and the hardware on which
they run are different. This may cause inequalities in precise mathematical
computations.

The Hollerith issue

Formats in Fortran typically require a comma (, ) to separate format edit
items. For example:

10 FORMAT( 3x, 5hhel | 0)

As an extension to how formats are defined in Fortran, the Compaq Fortran
compiler allows the comma to be omitted. For example:

10 FORMAT( 3x5hhel | 0)
This functionality would not be available for Holleriths in HP Fortran.

Also, a Hollerith split across line boundaries is not supported by the HP
Fortran compiler. For example, the following format is accepted by the
Compagq Fortran compiler, but generates an error with the HP Fortran
compiler:
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FORMAT(///1/34H TRI PLE EXPONENTI AL SMOOTHI NG. . . . .. , Ad, A2/ | 22H NUMBER
1 OF DATA PO NTS, | 6/ 19H SMOOTH NG CONSTANT, F9. 3/)

Compaq zero-fills remainder of TRANSFER result
The Fortran specification states the following:

“If the physical representation of the result is longer than that of SOURCE,
the physical representation of the leading part is that of SOURCE and the
remainder is processor dependent.”

The Compaq Fortran compiler zero-fills the remainder of the result; the HP
Fortran compiler leaves the remainder undefined. Source code changes
might be required if the behavior depends on the undefined portions of the
transfer result to be zero.

Unresolved symbols from OpenMP

OpenMP is the only Parallel Programming Model supported by the HP
Fortran compiler. Any symbol that is not part of OpenMP (for example,
_ O sCGet Thr eadNum is not supported.

Integer*2 not allowed for labels

The HP Fortran compiler does not support integers less than four bytes
in size for labels. For example, the following code fragment generates a
syntax error:

integer*2 :: i
assign 10 to i

or:

integer*2 :: i
goto i

In these cases, change i nt eger*2 to i nt eger *4.

Problems recognizing some implied DO loop

The HP Fortran grammar for 1/O arguments expects that in an 1/O list an
open parenthesis (" (") denotes an implied DO and that two consecutive
opening parentheses denotes a nested implied DO.

The following loop is recognized by the Compaq Fortran compiler, but not
the HP Fortran compiler:

PRI NT 105, ((ARE(1),AIM1)),1=1,5)

Rewrite the code as follows:
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PRI NT 105, (ARE(1), AIM1), =1, 5)
For a two-dimensional array, use a format similar to the following:

PRI NT 106, ((ARE(1,J), J=1,5),1=1, 5)

Labeled FORMAT statements cannot be modified

The HP Fortran compiler does not allow labeled FORMAT statements to be
modified. Consider the following example:

| RVI =5
NUVI =6
READ( | RVI , 0070)
0070 FORVAT(40H BASED ON ASA FORTRAN X3.9-1966 /)
VR TE( NUVI , 0070)
END

To obtain the desired result, use a character variable in place of the format,
as follows:

CHARACTER* 40 FORMAT0070

DATA FORMVATO070/" BASED ON ASA FORTRAN X3.9-1966 "/
| RVI =5

NUVI =6

READ( | RVl , ’ (A40)’ ) FORMAT0070

VR TE(NUVI , ’ ( A40)’ ) FORVATO070

END

For more information
For more information on porting from Tru64 UNIX to HP-UX, see the
following documentation and Web sites:

= The Software Transition Kit (STK), which includes file scanning tools
and documentation on application migration at the following location:

http://ww. hp. com go/ STK/

= The chapters on migrating to HP Fortran and porting to HP Fortran in
the HP Fortran Programmer’s Guide, 3rd Edition:

http://docs. hp. conf hpux/ dev/i ndex. ht ml #Fortran
e Tru64 UNIX to HP-UX 11i Porting Guide at the following location:

http://h30097. ww3. hp. com transi ti on/ apps/ port -
i ng_gui de. htm

= Tru64 UNIX to HP-UX application transition Web site:
http://ww. hp. com go/ tru64appmni gration
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For more information about HP-UX development tools, especially the C
compiler and linker, go to the following location:

http://ww. docs. hp. com hpux/ dev

Note

Be sure to check the operating system versions to which the
manuals apply; otherwise, you might try to use an Itanium®
architecture feature on PA-RISC, or vice versa.

For all HP-UX documentation, go to the following location:

http://ww. docs. hp. com

The following document might be useful:

For Tru64 UNIX Alpha Fortran documentation, go to the following location:

http://h21007. ww2. hp. com dspp/t ech/t ech_TechDocumnent De-
tai |l Page_| DX/ 1, 1701, 7155, 00. ht

The HP IT Resource Center at htt p: //ww. i t rc. hp. comis useful for
searches. From the main page, click on search, enter the search text and
check the ITRC forums option.

Legal notices
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