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About This Manual

This manual describes the intrinsic, portability, POSIX, and QuickWin
library functions and procedures of the Intel® Fortran libraries. For a
description of all the libraries available with Intel Fortran, see Chapter 10,
“Libraries’ in the Intel® Fortran Compiler User’s Guide.

This manual is organized as follows:

Chapter 1 Describes the Intel Fortran intrinsic functions
Chapter 2 Describes the portability functions

Chapter 3 Describes the POSIX functions

Chapter 4 Describes QuickWin run-time library functions

Related Publications

The following documents provide additional information relevant to the
Intel Fortran 95 Language:

The following documents provide additional information relevant to the
Intel Fortran Compiler:

® Fortran 95 Handbook, Jeanne C. Adams, Walter S. Brainerd, Jeanne T.
Martin, Brian T. Smith, and Jerrold L. Wagener. The MIT Press, 1997.
Provides a comprehensive guide to the standard version of the Fortran
95 Language

®  Fortran 90/95 Explained, Michael Metcalf and John Reid. Oxford
University Press, 1996. Provides a concise description of the Fortran
95 language.
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®  For Win32-specific information, see the documentation included with
the Microsoft Win32 Software Devel opment Kit.

®*  For Microsoft Fortran PowerStation 32 information, see the
documentation included with the Microsoft Fortran Power station 32
Development System for Windows NT, Version 1.0.

Information about the target architecture is available from Intel and from
most technical bookstores. Some helpful titles are:

* Intel® Fortran Programmer’s Reference, doc number 687928

* Intel® Fortran Compiler User’s Guide, doc number 687931

* |ntel® C/C++ Compiler User’s Guide

* Intel® Architecture Optimization Reference Manual, Intel Corporation,
doc. number 245127

* Intel Processor Identification with the CPUID |Instruction, doc number
241618

Most Intel documents are also available from the Intel Corporation web site
at devel oper.intel.com

Notational Conventions

This manual uses the following conventions:

Thistypestyle indicates an element of syntax, areserved word, a
keyword, afilename, computer output, or part of a
program example. The text appears in lowercase
unless uppercase is significant.

THI S TYPE STYLE Fortran source text appearsin upper case.

| islowercase letter L in examples. 1 isthe
number 1 in examples. Oisthe uppercase O in
examples. 0 isthe number 0 in examples.

This type style indicates the exact characters you type as input.

This type style indicates a place holder for an identifier, an
expression, a string, asymbol, or avalue.
Substitute one of these items for the place holder.

[itens] items enclosed in brackets are options.
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{item] iten}

This type style

This type style

Select only one of the items listed between braces.
A vertical bar (| ) separates the items.

Ellipsesindicate that you can repesat the preceding
item.

indicates an Intel Fortran Language extension
format.

indicates an Intel Fortran Language extension
discussion. Throughout the manual, extensions to
the ANSI standard Fortran language appear in
this font and color to help you easily identify when
your code uses a hon-standard language
extension.
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Intrinsic Procedures

Intrinsic procedures are built-in functions and subroutines that are available
by default to every Fortran 95 program and procedure. (If certain conditions
are met, an intrinsic procedure can be made unavailable; see
)

This chapter describes the intrinsic procedures provided by Intel® Fortran.
All intrinsic procedures defined by the Fortran 95 Standard are supported in
Intel Fortran. In addition, Intel Fortran supports other nonstandard intrinsic
procedures to extend the language’'s functionality; see the section

. Intel Fortran intrinsic procedures are
provided inthelibrary I'i bi ntrins.lib.

The Intel® Fortran Compiler User’s Guide has more detailed information
about the libraries that are shipped with Intel Fortran and the other libraries
used by thei f I compiler driver, including theport i b and posi x
libraries. Theport | i b and posi x libraries are described in detail in
Chapter 2 and Chapter 3 of this manual.

Overview of Intrinsic Procedures

This section explains the situations under which intrinsic procedures are not
available, gives an overview of Intel Fortran intrinsic functions and
subroutines, describes the use of the | NTRI NSI C attribute and statement,
and discusses nonstandard intrinsic procedures.
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Availability of Intrinsic Procedures

Anintrinsic procedure is available in every program unit—except when the
intrinsic’s nameis defined by the user to have a different meaning, such asa
representing a user-defined procedure, variable, or constant.

User-defined procedures always take precedence over intrinsic procedures
of the same name when the user-defined procedure’s definition isvisible.
This happens, for example, when the user-defined procedure has an explicit
interface, isin an EXTERNAL statement, or is a statement function.

Both a user-defined procedure and an intrinsic may have the same name if
the user-defined procedure is used to EXTEND a generic intrinsic and the
argument types differ.

An intrinsic function is not available when the function’s name has been
given the EXTERNAL attribute.

Intrinsic Subroutines and Functions

Intrinsic procedures include both intrinsic functions and intrinsic
subroutines.

An intrinsic subroutine isinvoked by the CALL statement and can return
values through arguments passed to it. An intrinsic function is referenced as
part of an expression and upon evauation returns a value (the “function
value”), which isused in the expression.

Intrinsic procedures are identified as either functions or subroutines as part
of their “class’ identification.

Intrinsic subroutines can be further classified as either elemental or
nonelemental subroutines.

Intrinsic functions include the following classes:

[ ]

[ ]
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Anintrinsic function can be referenced by either a generic name, a specific
name, or both; for details see the section “

Eachintrinsic’s classis noted in the list of intrinsic specifications later in
this chapter (see ”).

Intrinsic Subroutines

Subroutine references are made by means of the CALL statement. Any
values returned by an intrinsic subroutine are provided through the
subroutine's arguments.

The sample code segment that follows calls the intrinsic subroutine
DATE_AND_TI ME to get real-time clock and date data, which
DATE_AND_TI ME returns by means of the argument Dt i ne.

| NTEGER Dti ne(8)

CALL DATE_AND TI ME( VALUES=DX i rre)

PRINT *, Dtinme(1) I print the year

Elemental and Nonelemental Subroutines
Intrinsic subroutines include both elemental and nonelemental subroutines.

MVBI TS isthe only elemental subroutine. All other intrinsic subroutines are
nonelemental.

MVBI TS iselemental in that it allows arrays to be used as arguments in the
same way that scalar arguments are specified. It has al scalar dummy
arguments but permits conformable arrays to be passed as actual arguments.
The effect isasif the scalar form of the subroutine were called for each
corresponding element of the actual argument arrays supplied.

Intrinsic Functions

A function differs from a subroutine in that afunction returns avalue, and a
function referenceis part of an expression (not a complete statement). Each
function returns its result as the function value. Thisvalue is used in the
expression that references the function.

1-3
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A function reference may occur wherever an expression is allowed. For
instance, intrinsic functions may be used in the right-hand side of
assignment statements, as arguments to procedures, in output lists, and
elsewhere.

In the following segment of code, the SI Nintrinsic function is evaluated,
then itsresult is printed:

Ar = N*Pi/ 180 I angle in radi ans
PRINT *, SIN(Ar) ! print sine of angle

The statement below assigns the product of Y and the sine of X to the
variable Sxy:

Sxy = SIN(X) * Y

Generic and Specific Intrinsic Function Names

There are two varieties of intrinsic function names: generic names and
specific names. Each intrinsic function has either a generic name, one or
more specific names, or both generic and specific names. If both a generic
and specific name exist for an intrinsic function, either may be used to
invokeit.

The* " section later in this chapter
lists a summary of generic intrinsic functions and their corresponding
specific routines (see ).

When you reference a generic intrinsic name, the data type of the actual
arguments determine which specific intrinsic is invoked. A referenceto a
specific intrinsic name requires the intrinsic’s actual arguments to be of a
certain data type.

For instance, the generic intrinsic function ABS can accept arguments of any
numeric type. However, aspecific version of the intrinsic, DABS, can accept
only double precision arguments.

An intrinsic name can be both generic and specific. For example, as shown
in , when the intrinsic procedure Sl Nis called with a double
precision argument the specific function DSI Nisinvoked. When SI Nis
called with a REAL argument, however, the specific function SI Nis
invoked.
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Using ageneric name can, in general, simplify the referencing of intrinsic
functions, because the generic name can be specified for multiple types of
arguments.

Elemental Functions

NOTE. Some command-line options specify different default data type
sizes and can cause different or invalid intrinsic procedure references.
For details see the section “ Data type sizes and command-line options” .

Elemental intrinsic functions alow arrays to be used as arguments in the
same way that scalar arguments are specified.

An elemental function that is called with all scalar dummy arguments
delivers ascalar result. Calling an elemental function with conformable
array arguments, however, results in a conformable array result. The effect
isasif ascalar form of the function were called for each corresponding
element of the actual argument arrays supplied.

If both array and scalar arguments are specified to an e ementa function,
each scalar istreated as an array in which al elements have the scalar value.
The“scalar array” is conformable with the array arguments.

The following segment of code illustrates how the elemental intrinsic
function ABS can be called with both scalar arguments (such as N) and array
arguments (such as X).

| NTEGER N, Nabs

REAL X(5), Xabs(5)

N=-5

Nabs = ABS(N)

X =(/-4.5, 5.2, -3.9, -1.1, 8.7/)

Xabs = ABS( X)

After the callsto ABS, Nabs hasthe value 5, and the array Xabs hasthe
value[4.5 5.2 39 11 8.7].

Inquiry Functions

Inquiry intrinsic functions return information based on their principal
arguments’ properties (and not the arguments’ values).

1-5
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The following statements illustrate how the SI ZE inquiry function returns
information about a property of the array A:

REAL A(3:9, 4:10)

| NTEGER Si zA

Si zA = SI ZE(A)

The SI ZE intrinsic function returns either the extent of an array along one
dimension or the total number of elementsin the array. Because SI ZE isan
inquiry intrinsic function, only the array’s properties, and not the values of
the elements of the array, are considered.

Following the call to SI ZE, the variable Si zA has avalue of 49; that is, the
total number of elementsin array Ais49.

Transformational Functions

Transformational intrinsic functions include all functions that are not
elemental and are not inquiry functions.

In general, transformational functions require at least one array argument,
and return either ascalar or array result based on actual arguments that
cannot be evaluated elementally. Often, an array result will be of adifferent
shape than the argument(s).

The following code segment makes use of the ANY and ALL
transformational intrinsics.

| NTEGER(4) A(5), B(5)

LOGE CAL L1, L2

A=(/3, 5 7, 9, 9/)

B=(/3, 4, 7, 8, 9/)

L1 = ANY(A .EQ B)

L2 = ALL(A .EQ B)

The ANY and ALL intrinsics functions determine whether any value or al
valuesare. TRUE. aong dimensions of alogical array.

In the above code, the actual argument passed to ANY and ALL isa
five-element logical array. Thisarray, which is the result of the expression
A .EQ B, hasthevaue[. TRUE.,.FALSE.,. TRUE.,. FALSE.,

. TRUE. ].
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After the above statements are evaluated, the logical variable L1 hasthe
value. TRUE. (at least one element of Aisequal to the corresponding
element of B) and L2 hasthevalue. FALSE. (not all elementsof Aareequal
to the corresponding elements of B).

INTRINSIC Attribute and Statement

Both the | NTRI NSI C attribute and the | NTRI NSI C statement specify that
anameis aspecific or generic name of an intrinsic procedure. The
I NTRI NSI Cand EXTERNAL attributes are mutually exclusive.

The | NTRI NSI C attribute and statement typically are used either to
document procedures that are intrinsic or to pass intrinsic procedures as
actual arguments.

Functions may be declared intrinsic either in an | NTRI NSI C statement or
in atype declaration statement using the | NTRI NSI C attribute. Such a
declaration may occur only once per name.

Intrinsic subroutine names can be declared intrinsic only by using the

I NTRI NSI Cstatement. Thel NTRI NSI C attribute cannot be applied to a
subroutine because subroutine names cannot appear in type statements.

Documenting Intrinsic Procedures

The | NTRI NSI C attribute and statement can be used as documentation
techniques to indicate that aname is that of an intrinsic procedure.

This can be useful to other people who will use your code, especialy in
code where you invoke nonstandard intrinsic procedures.

Intrinsic Procedures as Actual Arguments

Intrinsic procedures may be passed as actual arguments to subroutines and
functions. Only the names of specific intrinsic procedures may be passed,
and the compiler must know that the name being passed is that of an
intrinsic.

1-7



1 Intel Fortran Libraries Reference

1-8

When an intrinsic procedure is used as an actual argument and its name
does not appear elsewhere in the same scoping unit, the intrinsic must be
declared intrinsic. This can be done with the | NTRI NSI C attribute (for
intrinsic functions) or the | NTRI NSI C statement (for subroutines and
functions).

For example, if the statement

CALL My_Subroutine(QSI N

appears in aprogram unit and no other occurrence of QSI N appears, the
compiler assumesthat QSI Nisavariable and is not the specific name of the

intrinsic function SI N. For this reason, QSI N must be declared intrinsic to
ensure that the intrinsic function is passed.

NOTE. Someintrinsic procedures can never be used as actual
arguments.

The following example code shows how the SI N and COS intrinsic
functions can be passed to the user-written subroutine My _Subr out i ne.
PROGRAM Exanpl e
REAL(4), INTRINSIC :: SIN, CCS
CALL My_Subroutine(SIN)
CALL My_Subrouti ne( COS)
END
SUBROUTI NE M_Subroutine(Tri gRtn)
REAL(4), EXTERNAL :: TrigRtn
REAL(4), PARAMETER :: Pi=3.1415926
| NTEGER |
DO |1 =0, 360, 45

I Convert degrees to

! radians (1*Pi/180) and

I call the intrinsic routine

| passed as TrigRtn.

WRI TE(6, 100) I," degrees ", TrigRtn(l*Pi/180)

END DO
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100 FORMAT (14, A9, F12.8)
END

Using the | NTRI NSI C attribute, both functions are declared intrinsicin a
type declaration statement in the main program unit.

Similarly, in the subroutine, the EXTERNAL attribute specifies that the
dummy argument Tr i gRt n isthe name of afunction, not the name of adata
object.

Nonstandard Intrinsic Procedures

In addition to supporting al intrinsic procedures defined by the Fortran 95
Standard, except for NULL, Intel Fortran provides additional intrinsic
procedures that are nonstandard. The nonstandard intrinsics, like the
Standard intrinsics, are part of the Intel Fortran language and are not
selected or unselected by command-line options.

For alist of nonstandard intrinsic routine names, see Table 1-3. All intrinsic
procedures, including all nonstandard procedures, are described in the
section “ Intrinsic Procedure Specifications’.

The nonstandard intrinsics are included to provide additional functionality
not defined in the Standard, to provide compatibility with other Fortran 95
implementations, and to provide specific routines for data types beyond
those in the Standard.

& NOTE. Using Intel-supplied nonstandard intrinsic procedures in your
code may limit its portability. Other vendors compliers may not support
Intel-supplied nonstandard intrinsics.

In Intel Fortran, nonstandard intrinsic procedures are supported in the same
manner as Standard intrinsics; that is, the routines generic property, types,
and dummy argument attributes are known to the Intel compiler.

Thel NTRI NSI C statement allows anon-Intel Fortran compiler, which may
not support Intel nonstandard intrinsics, to immediately indicate if the
marked procedures are not recognized as an intrinsic routine.
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Data Representation Models

The Fortran 95 Standard specifies data representation models that suggest
how data are represented in the computer and how computations are
performed on the data. The computations performed by some Fortran 95
intrinsic functions are described in terms of these models.

There are three data representation models in Fortran 95:

®* TheBit Model

®  The Integer Number System Maodel

® The Real Number System Model

In agiven implementation the model parameters are chosen to match the
implementation as closely as possible. However, an exact match is not

reguired and the model does not impose any particular arithmetic on the
implementation.

Data Representation Model Intrinsics

Several intrinsic functions provide information about the three data
representation models. These intrinsic are listed in Table 1-1.

Intrinsic Functions Related to Data Representation Models

Intrinsic function Description

BIT_SIZE(l) Number of bits in an integer of the kind of | (I
is an object, not a kind number)

DIGITS(X) Base digits of precision in integer or real model
for X

EPSILON(X) Small value compared to 1 in real model for X

EXPONENT(X) Real model exponent value for X

FRACTION(X) Real model fraction value for X

HUGE(X) Largest model number in integer or real model
for X

MAXEXPONENT(X) Maximum exponent value in real model for X

MINEXPONENT(X) Minimum exponent value in real model for X

continued
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Table 1-1 Intrinsic Functions Related to Data Representation Models
(continued)
Intrinsic function Description
NEAREST(X, S) Nearest processor real value
PRECISION(X) Decimal precision in real model for X
RADIX(X) Base (radix) in integer or real model for X
RANGE(X) Decimal exponent range in integer or real
model for X
RRSPACING(X) 1/(relative spacing near X)
SCALE(X, | X with real model exponent changed by |
SET _EXPONENT(X, 1)  Setthe real model exponent of Xto |
SPACING(X) Absolute spacing near X
TINY(X) Smallest number in real model for X
DIGITS(X) Fas;(e digits of precision in integer or real model
or
The Bit Model

The bit model interprets a nonnegative scalar data object a of type integer as
a sequence of binary digits (bits), based upon the model

n-1
= b2k
a= Z K
k=0

where nisthe number of bits, given by theintrinsic function BI T_SI ZE
and each by has a bit value of 0 or 1. The bits are numbered from right to
left beginning with O.

The Integer Number System Model
The integer number system is modeled by
q-1

i =s Z dkrk
k=0

1-11
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where

dk

isthe integer value
isthesign (+1 or —-1)

isthe radix given by the intrinsic function RADI X
(always 2 for Intel® systems)

isthe number of digits (integer greater than 0), given by
theintrinsic function DI G TS

isthekth digitand isaninteger 0< dy <r. Thedigitsare
numbered left to right, beginning with 1.

The Real Number System Model

The real number system is modeled by

where

p
x = sb® S fkb_k

k=1

isthe real value
isthesign (+1 or —-1)

isthe base (real radix) and is an integer greater than 1,
given by theintrinsic function RADI X (always 2 for Intel
systems)

isan integer between some minimum value (I m n) and
maximum value (I max), given by theintrinsic functions
M NEXPONENT and MAXEXPONENT

isthe number of mantissadigitsand is an integer greater
than 1, given by theintrinsic function DI G TS

isthekt h digitandisaninteger 0<f | <b, butf ; may
be zero only if al thef | are zero. The digits are
numbered left to right, beginning with 1.
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Functional Categories of Intrinsic Procedures

A listing of intrinsic procedures, ordered a phabetically by category,
appearsin Table 1-2. More complete information on the individual intrinsic
proceduresis provided in the section “ | nirinsic Procedure Specifications”.

Table 1-2

Intrinsic Procedures by Category

Category

Intrinsic Routines

Array construction

MERGE, PACK, SPREAD, UNPACK

Array inquiry

ALLOCATED, LBOUND, SHAPE, SIZE, UBOUND

Array location

MAXLOC, MINLOC

Array manipulation

CSHIFT, EOSHIFT, TRANSPOSE

Array reduction

ALL, ANY, COUNT, MAXVAL, MINVAL, PRODUCT, SUM

Array reshape

RESHAPE

Bit inquiry

BIT_SIZE

Bit manipulation

BTEST, IAND, IBCLR, IBITS, IBSET, IEOR, IOR, ISHFT,
ISHFTC, MVBITS, NOT

Character computation

ACHAR, ADJUSTL, ADJUSTR, CHAR, IACHAR,
ICHAR, INDEX, LEN_TRIM, LGE, LGT, LLE, LLT,
REPEAT, SCAN, TRIM, VERIFY

Character inquiry

LEN

Floating-point manipulation

EXPONENT, FRACTION, NEAREST, RRSPACING,
SCALE, SET_EXPONENT, SPACING

Kind

KIND, SELECT_INT_KIND, SELECTED_REAL_KIND

Logical

LOGICAL

Mathematical computation

ACQOS, ASIN, ATAN, ATAN2, COS, COSH, EXP, LOG,
LOG10, SIN, SINH, SQRT, TAN, TANH

Matrix multiply

MATMUL

Nonstandard intrinsic procedures

ACOSD, ACOSH, AND, ASIND, ASINH, ATAN2D,
ATAND, ATANH, BADDRESS, COSD, DCMPLX,
DFLOAT, DNUM, DREAL, HFIX, IACHAR, IADDR, IDIM,
IJINT, IMAG, INT1, INT2, INT4, INT8, INUM, ISIGN,
ISNAN, IXOR, JNUM, LOC, LSHFT, LSHIFT, MCLOCK,
OR, QNUM, QPROD, RNUM, RSHFT, RSHIFT, SIND,
TAND, XOR

continued
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Table 1-2 Intrinsic Procedures by Category (continued)
Category Intrinsic Routines
Numeric computation ABS, AIMAG, AINT, ANINT, CEILING, CMPLX, CONJG,

DBLE, DIM, DPROD, FLOOR, INT, MAX, MIN, MOD,
MODULO, NINT, REAL, SIGN

Numeric inquiry DIGITS, EPSILON, HUGE, MAXEXPONENTS,
MINEXPONENTS, PRECISION, RADIX, RANGE, TINY

Pointer inquiry ASSOCIATED

Prefetching MM_PREFETCH

Presence inquiry PRESENT

Pseudorandom number RANDOM_NUMBER, RANDOM_SEED

Time DATE_AND_TIME, SYSTEM_CLOCK

Transfer TRANSFER

Vector multiply DOT_PRODUCT

Generic and Specific Intrinsic Summary

Asmentioned earlier in the section “ Generic and Specific Intrinsic Function

Names,” each intrinsic procedure may have a generic name, one or more
specific names, or both generic and specific names. All standard and
nonstandard generic and specific intrinsic procedures supported by Intel
Fortran are summarized in Table 1-3.
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lists a summary of generic and specific intrinsic procedures. The
table'slisting is aphabetically ordered.

Summary of Generic and Specific Intrinsic Names

The class information indicates whether an intrinsic is an extension to the
Fortran 95 Standard (“nonstandard”). These procedures provide nonstandard
behavior. Functions whose names and descriptions appear in this color are also
extensions to the Fortran 95 standard.

The class information also indicates which intrinsic procedures are
subroutines, which are functions, and whether they are specific or generic.
When anumber appears in parentheses after atype, such as| NTECER, the
number represents the KI ND value.

1-15
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Table 1-3 Generic and Specific Intrinsic Procedures
Intrinsic Procedure Description
ABS Absolute value.
Class. generic elemental function
Summary.

generic ABS(A)

| NTEGER( 1) function BABS(A)
I NTEGER(1) :: A

| NTEGER(2) function HABS(A)
I NTEGER(2) :: A

| NTEGER f unction | ABS(A)
I NTEGER :: A

| NTEGER(8) function ABS(A)
| NTEGER(8) :: A

REAL function ABS(A)

REAL :: A
DOUBLE PRECI SI ON functi on
DABS( A)

DOUBLE PRECI SION :: A
REAL function CABS(A)

COVWPLEX :: A
DOUBLE PRECI SI ON functi on
CDABS( A)

DOUBLE COWVPLEX :: A
DOUBLE PRECI SI ON functi on
ZABS( A)
DOUBLE COWPLEX :: A
REAL(16) function QABS(X)
REAL(16) :: X
COWPLEX(16) function CQABS( X)
COWPLEX(16) ::X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ACHAR Return character corresponding to ASCII value.

Class. generic elemental function
Summary.
generic ACHAR(I)
CHARACTER function ACHAR(I)
I NTEGER(1) ::1
CHARACTER function ACHAR(I)
| NTEGER(2) :: |
CHARACTER f uncti on ACHAR(I)
| NTEGER(4) ::|
CHARACTER function ACHAR(I)
| NTEGER(8) ::1
end
ACOS Arccosine function in radians.
Class. generic elemental function
Summary.
generic ACOS( X)
REAL function ACOS(X)

REAL :: X
DOUBLE PRECI SI ON functi on
DACOS( X)

DOUBLE PRECI SI ON: : X
REAL(16) function QACOS( X)

QACOS( X)
REAL(16) X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

ACCSD Arccosine function in degrees.
Class. generic elemental nonstandard function
Summary.
generic ACOSD( X)
REAL function ACCSD(X)
REAL(4) :: X
DOUBLE PRECI SI ON function
DACOSD( X)
DOUBLE PRECI SION :: X
REAL(16) functi on QACCSD( X)
QACCSD( X)
REAL(16) X
end
ACCSH Hyperbolic arccosine of radians.

Class. generic elemental nonstandard function
Summary.
generi c ACCOSH( X)

REAL function ACCSH(X)

REAL(4) :: X
DOUBLE PRECI SI ON functi on
DACOSH( X)

DOUBLE PRECI SION :: X
REAL(16) function QACOSH( X)
REAL(16) :: X

end

1-18
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ADJUSTL Adjust string to left, removing leading blanks.

Class. generic elemental function
Summary.
generi c ADJUSTL( STRI NG

CHARACTER functi on
ADJUSTL( STRI NG

CHARACTER : : STRI NG
end
ADJUSTR Adjust string to right, removing trailing blanks.
Class. generic elemental function
Summary.
generi c ADJUSTR( STRI NG

CHARACTER functi on
ADJUSTR( STRI NG

CHARACTER : : STRI NG
end

Al MAG Imaginary part of a complex number.
Class. generic elemental function
Summary.
generic Al MAG 2)
REAL function Al MAG 2)

COWPLEX ::Z
DOUBLE PRECI SI ON functi on
DI MAG( 2)
DOUBLE COWVPLEX ::Z
Q MAG( 2)
COVWPLEX*32 ::Z
end
Al MAXO see
Al M NO see

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
Al NT Truncation to a whole number.

Class. generic elemental function
Summary.
generic Al NT(A, KI ND)
REAL(4) function Al NT(A, KIND)
REAL(4) :: A
I NTEGER, OPTI ONAL : : KI ND
REAL(8) function DINT(A)

REAL (8):: A
REAL(16) function Q NT(A)
REAL(16) :: A
end
AJMAXO0 see "MAX(AL A2, A3, ...
AJMINO see “MIN(AL1, A2, A3, ..)"
AKMAXO0 see "MAX(AL A2, A3, ...
AKMINO see “MIN(AL1, A2 A3, ..)"

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ALL Determine whether all values are . TRUE. in MASK along

dimension DI M

Class. generic transformational function
Summary.

generic ALL(MASK, DIM

I MASK nust be array-valued, DM
nmust be scal ar

LOG CAL(1) function
ALL(MASK, DI M

LOG CAL(1) :: MASK
| NTEGER, OPTI ONAL: : DI M

LOG CAL(2) function
ALL(MASK, DI M

LOG CAL(2) :: MASK
| NTEGER, OPTI ONAL: : DI M

LOG CAL(4) function
ALL(MASK, DI M

LOG CAL(4) :: MASK
| NTEGER, OPTI ONAL: : DI M

LOG CAL(8) function
ALL(MASK, DI M

LOG CAL(8) :: MASK
| NTEGER, OPTI ONAL: : DI M
end

continued
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Table 1-3

Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

ALLOCATED

Indicate whether an allocated array is currently allocated.

Class. generic inquiry function

Summary.

generi ¢ ALLOCATED( ARRAY)
I ARRAY nust be an all ocat abl e

array

LOGE CAL function
ALLOCATED( ARRAY)
| NTEGER( 1) :: ARRAY
LOGd CAL function
ALLOCATED( ARRAY)
| NTEGER(2) :: ARRAY
LOGd CAL function
ALLOCATED( ARRAY)
| NTEGER(4) :: ARRAY
LOGd CAL function
ALLOCATED( ARRAY)
| NTEGER(8) :: ARRAY
LOGE CAL function
ALLOCATED( ARRAY)
REAL(4) ::ARRAY
LOG CAL function
ALLOCATED( ARRAY)
REAL(8) ::ARRAY
LOGE CAL function
ALLOCATED( ARRAY)
COWPLEX(4) ::ARRAY
LOGd CAL function
ALLOCATED( ARRAY)
COWPLEX(8) ::ARRAY
LOG CAL function
ALLOCATED( ARRAY)

1-22
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

ALLOCATED - continued

LOG CAL(1) ::ARRAY
LOGE CAL function
ALLOCATED( ARRAY)
LOG CAL(2) ::ARRAY
LOGd CAL function
ALLOCATED( ARRAY)
LOd CAL(4) :: ARRAY
LOG CAL function
ALLOCATED( ARRAY)
LOd CAL(8) :: ARRAY
LOG CAL function
ALLOCATED( ARRAY)
CHARACTER : : ARRAY

LOA CAL function
ALLOCATED( ARRAY)

DERIVED_TYPE : : ARRAY

end

ALOG see “"LOG(X)”

ALOG10 see “"LOG10(X)”

ANVAXO see "MAX(AL A2, A3 ..)"
ANVAX1 see “MAX(AL1 A2, A3, ...
AM NO see “MIN(AL A2, A3, ..)"
AM N1 see “MIN(A1, A2, A3, ..)"
AMCD see “MOD(A, P)’

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
AND Bi twi se AND.
Cl ass. generic el emental nonstandard
function
Sunmmary.
generic AND(I,J)
| NTEGER( 1) function AND(I, J)
I NTEGER(1) ::1,J
| NTEGER(2) function AND(I, J)
I NTEGER(2) ::1,J
| NTEGER(4) function AND(I, J)
| NTEGER(4) ::1,J
| NTEGER(8) function AND(I, J)
| NTEGER(8) ::1,J
end
ANI NT Nearest whole number.

Class. generic elemental function
Summary.
generi c ANI NT(A, KI ND)
REAL(4) function AN NT(A, KI ND)
REAL(4) :: A
| NTEGER, OPTI ONAL : : KI ND
REAL(8) function DN NT(A)
REAL(8) :: A
REAL(16) function QNI NT(A, KI ND)
REAL(16) :: A
end

1-24
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ANY Determine whether any value is . TRUE. in MASK along

dimension DI M
Class. generic transformational function
Summary.
generic ANY(MASK, DIM
I MASK nust be array-valued, DM
nmust be scal ar
LOd CAL(1) function
ANY( MASK, DI M
LOd CAL(1) :: MASK;
| NTEGER, OPTI ONAL: : DI M
LOd CAL(2) function
ANY( MASK, DI M
LOd CAL(2) :: MASK;
| NTEGER, OPTI ONAL: : DI M
LOd CAL(4) function
ANY( MASK, DI M
LOd CAL(4) :: MASK;
| NTEGER, OPTI ONAL: : DI M
LOd CAL(8) function
ANY( MASK, DI M
LOd CAL(8) :: MASK;
| NTEGER, OPTI ONAL: : DI M
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ASI N Arcsine function in radians.

Class. generic elemental function
Summary.
generic ASIN(X)
REAL function ASI N( X)

REAL :: X
DASI N( X)
DOUBLE PRECI SION :: X
QASI N( X)
REAL(16) :: X
end
ASI ND Arcsine function in degrees.
Cl ass. generic elenmental nonstandard
function
Sunmary.

generic ASI ND( X)
REAL function ASI ND( X)

REAL :: X
DOUBLE PRECI SI ON function
DASI ND( X)
DOUBLE PRECI SI ON :: X
QASI NIX( X)

REAL(16) :: X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ASI NH Hyperbolic arcsine of radians.

Class. generic elemental nonstandard function
Summary.
generic ASI NH( X)

REAL function ASI NH( X)

REAL :: X
REAL(8) function DASI NH( X)
REAL(8) :: X

REAL(16) function QASI NH( X)
REAL(16) :: X
end

ASSOCI ATED Return association status of pointer or indicate if pointer is
associated with a target.

Class. generic inquiry function

Summary.

generi c ASSOCI ATED( PO NTER, TARGET)
I PO NTER nust be a pointer.
I TARGET is optional.

I TARGET nust be a pointer or
target.

I TARGET may be of any type,
i ncludi ng derived type.

LOG CAL function
ASSOCI ATED( PO NTER, TARGET)

end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

ATAN Arctangent function in radians.
Class. generic elemental function
Summary.
generic ATAN( X)
REAL function ATAN(X)
REAL :: X
DOUBLE PRECI SI ON function
DATAN( X)
DOUBLE PRECI SION :: X
REAL(16) function QATAN( X)
REAL(16) :: X
end
ATAN2 Arctangent function in radians.

Class. generic elemental function
Summary.
generic ATAN2(Y, X)
REAL function ATAN2(Y, X)

REAL ::Y, X
DOUBLE PRECI SI ON function
DATAN2( Y, X)

DOUBLE PRECI SI ON ::Y, X
REAL(16) function QATAN2(Y, X)
REAL(16) :: Y, X

end

1-28
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ATAN2D Arctangent function in degrees.

Class. generic elemental nonstandard function
Summary.
generic ATAN2D(Y, X)
REAL function ATAN2IXY, X)
REAL ::Y, X
DOUBLE PRECI SI ON function
DATAN2DX Y, X)
DOUBLE PRECI SION ::Y, X
REAL(16) function QATAN2D(Y, X)
REAL(16) :: VY, X
end

ATAND Arctangent function in degrees.
Class. generic elemental nonstandard function
Summary.
generi c ATAN2D( Y, X)
REAL function ATAN2D(Y, X)
REAL ::Y, X
DOUBLE PRECI SI ON function
DATAN2DX Y, X)
DOUBLE PRECI SION ::Y, X
REAL(16) function QATAN2IX Y, X)
REAL(16) :: VY, X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
ATANH Hyperbolic arctangent.

Class. generic elemental nonstandard function
Summary.
generic ATANH( X)

REAL function ATANH( X)

REAL :: X
DOUBLE PRECI SI ON function
DATANH( X)

DOUBLE PRECI SI ON : : X
REAL(16) function QATANH( X)
REAL(16) :: X
end

BABS see ABS

BADDRESS Return the address of the argument.
Class. generic inquiry nonstandard function
Summary.

INTEGER function BADDRESS(X)
I X may be of any type, including any derived

type.

BBCLR see | BCLR

BBI TS see | BITS

BBSET see | BSET

BBTEST see BTEST

BDI M see DI M

Bl AND see | AND

Bl EOR see | EOR

Bl OR see | OR

BI TEST see BTEST

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
Bl T_SI ZE Return the number of bits in an integer.

Class. generic inquiry function
Summary.
generic BIT_SI ZE(I)
| NTEGER( 1) function

BI T_SI ZE(I)
I NTEGER(1) ::1
| NTEGER(2) function
BI T_SI ZE(I)
| NTEGER(2) :: |
| NTEGER(4) function
BI T_SI ZE(I)
| NTEGER(4) :: |
| NTEGER(8) function
BI T_SI ZE(I)
| NTEGER(8) ::1I
end
Bl XOR see | XOR
BJTEST see BTEST
BKTEST see BTEST
BMOD see "MOD(A, P)”
BMVBI TS see WBI TS
BNOT see NOT
BSHFT see | SHFT
BSHFTC see BSHFTC
BSI GN see SI GN

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
BTEST Bit test of an integer value.

Class. generic elemental function
Summary.
generic BTEST(I, POS)

LOd CAL(1) function
BBTEST( |, POS)

I NTEGER(1) :: |, PCS
LOd CAL(2) function
BI TEST( I, POS)

I NTEGER(2) :: |, PCS
LOG CAL(2) function
HTEST( |, POS)
I NTEGER(2) :: |, PCS

LOd CAL(4) function
BJTEST( I, POS)

| NTEGER(4) :: |, PCS
LOd CAL(8) function
BKTEST( |, POS)

| NTEGER(8) :: |, PCS
end

CABS see ABS

CCOos see COS

CDABS see ABS

CDCOs see COS

CDEXP see EXP

CDLOG see “"LOG(X)"

CDSI N see SI' N

CDSQRT see SQRT

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CEl LI NG Return next largest integer.

Class. generic elemental function
Summary.
generic CEl LI NG A)
REAL(4) function CElI LI NG A)
REAL(4) :: A
REAL(8) function CElILINGA)
REAL(8) :: A
REAL(16) function CElLI NG A)
REAL(16) ::A
end

CEXP see EXP
CHAR Return integer corresponding to character value.
Class. generic elemental function
Summary.
generic CHAR(I, KI ND)
| NTEGER( 1) function
CHAR( |, KI ND)
I NTEGER(1) ::1I;
I NTEGER, OPTI ONAL : : KI ND
| NTEGER(2) function
CHAR( |, KI ND)
I NTEGER(2) ::1;
| NTEGER, OPTI ONAL : : KI ND
| NTEGER(4) function
CHAR( | , KI ND)
| NTEGER(4) ::1;
| NTEGER, OPTI ONAL : : KI ND
| NTEGER(8) function

CHAR( |, KI ND)

| NTEGER(8) ::1I;
| NTEGER, OPTI ONAL : : KI ND
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CLOG see
CWPLX Convert to complex type.

Class. generic elemental function
Summary.
generic CMPLX( X, Y, KI ND)
COVPLEX function
CMPLX( X, Y, KI ND)
I NTEGER(1) :: X
| NTEGER( 1), OPTIONAL ::VY
| NTEGER, OPTI ONAL : : KI ND
COVPLEX function
CMPLX( X, Y, KI ND)
I NTEGER(2) :: X
| NTEGER(2), OPTI ONAL ::Y
| NTEGER, OPTI ONAL : : KI ND
COVPLEX function
CMPLX( X, Y, KI ND)
| NTEGER(4) ::X;
| NTEGER(4), OPTIONAL ::Y
| NTEGER, OPTI ONAL : : KI ND
COVPLEX function
CMPLX( X, Y, KI ND)
| NTEGER(8) ::X;
| NTEGER(8), OPTI ONAL ::VY
| NTEGER, OPTI ONAL : : KI ND
COVPLEX function

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CVPLX (continued) CMPLX( X, Y, KI ND)
REAL( 4) X

REAL(4), OPTIONAL ::VY
| NTEGER, OPTI ONAL : : KI ND
COWPLEX function
CMPLX( X, Y, KI ND)
REAL( 8) X
REAL(4), OPTIONAL ::VY
| NTEGER, OPTI ONAL : : KI ND
COWPLEX function CWVPLX( X, KI ND)
COWVPLEX(4) ::X;
| NTEGER, OPTI ONAL : : KI ND
COWPLEX function CMPLX( X, KI ND)
COWPLEX(8) ::X;
| NTEGER, OPTI ONAL : : KI ND
end
CONJG Conjugate of a complex number.
Class. generic elemental function
Summary.
generi c CONJGE 2)
COVPLEX function CONJE 2)
COWPLEX ::Z
DOUBLE COWPLEX function
DCONIGE 2)
DOUBLE COWPLEX ::Z
COVPLEX(16) function QCONJE Z2)
COWPLEX(16) :: Z

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

Cos

Cosine function in radians.
Class. generic elemental function
Summary.
generic COS(X)
REAL function COS(X)
REAL :: X
REAL(8) function DCOS(X)
DOUBLE PRECI SION :: X
COWPLEX function CCOS(X)
COWPLEX :: X
DOUBLE COWPLEX functi on CDCOS( X)
DOUBLE COWPLEX :: X
DOUBLE COWPLEX function ZCOS(X)
DOUBLE COWPLEX :: X
REAL(16) function QCOS(X)
REAL(16) :: X
COWPLEX(16) functon CQCOS(X)
COWPLEX(16) :: X
end

CGsD

Cosine function in degrees.
Class. generic elemental nonstandard function
Summary.
generic COSD( X)
REAL function COSD(X)
REAL :: X
DOUBLE PRECI SI ON functi on DCOSD( X)
DOUBLE PRECI SION :: X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CCOsH Hyperbolic cosine function.
Class. generic elemental function
Summary.

generic COSH( X)
REAL function COSH( X)

REAL :: X
DOUBLE PRECI SI ON function
DCOSH( X)

DOUBLE PRECI SION :: X
REAL(16) function QCOSH( X)
REAL(16) :: X
end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
COUNT Count the number of . TRUE. elements of MASK along dimension
D M
Class. generic transformational function
Summary.

generi ¢ COUNT(MASK, DI M
I MASK nust be array-valued, DIM
nmust be scal ar
| NTEGER function
COUNT( MASK, DI M
LOd CAL(1) :: MASK
| NTEGER, OPTI ONAL: : DI M
| NTEGER function
COUNT( MASK, DI M
LOd CAL(2) :: MASK
| NTEGER, OPTI ONAL: : DI M
| NTEGER function
COUNT( MASK, DI M
LOd CAL(4) :: MASK
| NTEGER, OPTI ONAL: : DI M
| NTEGER function
COUNT( MASK, DI M
LOd CAL(8) :: MASK
| NTEGER, OPTI ONAL: : DI M
end

CPU_TI ME Returns current processor time. To get elapsed CPU_TIME, call
the intrinsic twice, once to get the start time, and again to get a
finish time, and then subtract start from finish.

Class. generic subroutine

Summary.

SUBROUTI NE CPU_TI ME( TI ME)
I'TI ME must be REAL scalar. Intel
Fortran all ows REAL(4), REAL(8),
REAL(16) or DOUBLE- PRECI SI ON

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CSHI FT Circular shift an array expression.

Class. generic transformational function

Summary.

generi ¢ CSH FT( ARRAY, SHI FT, DI M
I ARRAY nust be array-val ued,
! DIM must be scal ar

| NTEGER( 1) function
CSHI FT( ARRAY, SHI FT, DI M
| NTEGER(1) ::ARRAY;
I NTEGER :: SH FT;
| NTEGER, OPTI ONAL :: DI M

| NTEGER(2) function
CSHI FT( ARRAY, SHI FT, DI M
| NTEGER(2) :: ARRAY;
| NTEGER :: SH FT;
| NTEGER, OPTI ONAL :: DI M

| NTEGER(4) function
CSHI FT( ARRAY, SHI FT, DI M
| NTEGER(4) :: ARRAY;
I NTEGER :: SHIFT;
| NTEGER, OPTI ONAL :: DI M

| NTEGER(8) function
CSHI FT( ARRAY, SHI FT, DI M
| NTEGER( 8) :: ARRAY;
I NTEGER :: SHI FT;
| NTEGER, OPTI ONAL :: DI M

REAL(4) function
CSHI FT( ARRAY, SHI FT, DI M

REAL(4) ::ARRAY;
I NTEGER :: SHIFT;
| NTEGER, OPTI ONAL :: DI M
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

CSHI FT (conti nued)

1-40

REAL(8) function
CSHI FT( ARRAY, SHI FT, DI M
REAL(8) ::ARRAY; | NTEGER
SHI FT; | NTEGER, OPTIONAL :: DM

LOG CAL(1) function
CSHI FT( ARRAY, SHI FT, DI M
REAL(16) :: ARRAY; | NTEGER
SHI FT; | NTEGER, OPTIONAL :: DM
LOd CAL(1) ::ARRAY;
| NTEGER :: SH FT;
| NTEGER, OPTI ONAL :: DI M

LOG CAL(2) function
CSHI FT( ARRAY, SHI FT, DI M

LOG CAL(2) :: ARRAY;
| NTEGER :: SHI FT;
| NTEGER, OPTI ONAL :: DI M
LOd CAL(4) function
CSHI FT( ARRAY, SHI FT, DI M
LOG CAL(4) ::ARRAY,;
I NTEGER :: SHI FT;
| NTEGER, OPTI ONAL :: DI M

LOd CAL(8) function
CSHI FT( ARRAY, SHI FT, DI M
LOd CAL(8) :: ARRAY;
I NTEGER :: SH FT;
| NTEGER, OPTI ONAL :: DI M

COWPLEX(4) function
CSHI FT( ARRAY, SHI FT, DI M

COWVPLEX(4) ::ARRAY;
I NTEGER :: SHIFT;
| NTEGER, OPTI ONAL :: DI M
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
CSH FT (conti nued) COWPLEX(8) function

CSHI FT( ARRAY, SHI FT, DI M
COWPLEX(8) : : ARRAY;

| NTEGER :: SHIFT;

| NTEGER, OPTI ONAL : : DI M

COWPLEX(16) function
CSHI FT( ARRAY, SHI FT, DI M
COVPLEX(16) :: ARRAY;
| NTEGER :: SHIFT;
| NTEGER, OPTI ONAL :: DI M
CHARACTER f uncti on
CSHI FT( ARRAY, SHI FT, DI M
CHARACTER : : ARRAY; | NTEGER
SHI FT; | NTEGER, OPTIONAL :: DM
DERIVED_TYPE function
CSHI FT( ARRAY, SHI FT, DI M
DERIVED_TYPE : : ARRAY;
| NTEGER :: SHIFT;
| NTEGER, OPTI ONAL :: DI M

end

CSIN see SI' N
CSQRT see SQRT
CTAN see TAN
DABS see ABS
DACOS see ACOS
DACOSD see ACOSD
DACCOSH see ACOSH
DASI N see ASI N
DASI ND see ASI ND
DASI NH see ASI NH
DATAN see ATAN

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
DATAN2 see ATAN2
DATAN2D see ATAN2D
DATAND see ATAND
DATANH see ATANH

DATE_AND_TI ME

Return current system date and time.
Class. generic subroutine
Summary.

subrouti ne
DATE_AND TI ME( DATE, TI ME, ZONE, VALUES)

CHARACTER, OPTI ONAL : : DATE
CHARACTER, OPTI ONAL :: TI ME
CHARACTER, OPTI ONAL : : ZONE
CHARACTER, OPTI ONAL : : VALUES

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
DBLE Convert to double precision type.

Class. generic elemental function
Summary.
generic DBLE(A)
DOUBLE PRECI SI ON function
DBLE( A)
| NTEGER(1) :: A
DOUBLE PRECI SI ON function
DBLE( A)
I NTEGER(2) :: A
DOUBLE PRECI SI ON functi on
DBLE( A)
| NTEGER(4) :: A
DOUBLE PRECI SI ON function
DBLE( A)
| NTEGER(8) :: A
DOUBLE PRECI SI ON function

DBLE( A)
REAL(4) :: A
DOUBLE PRECI SI ON function
DBLE( A)
REAL(8) :: A
DOUBLE PRECI SI ON function
DBLE( A)
REAL(16) :: A
DOUBLE PRECI SI ON function
DBLE( A)

COWPLEX(4) :: A
DOUBLE PRECI SI ON function
DBLE( A)
COWPLEX(8) :: A

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
DBLE (conti nued) DOUBLE PRECI SI ON functi on
DBLE( A)

COVPLEX(16) :: A
end

DBLEQ see DBLE
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

DCMPLX

Convert to double precision complex type.
Class. generic elemental nonstandard function
Summary.
generic DCMPLX( X, Y)
COVPLEX(8) function
DCVPLX( X, Y)
I NTEGER(1) ::X;
| NTEGER( 1), OPTI ONAL ::Y
COWPLEX(8) function
DCVPLX( X, Y)
I NTEGER(2) :: X
| NTEGER(2), OPTI ONAL ::Y
COWPLEX(8) function
DCVPLX( X, Y)
| NTEGER(4) :: X
| NTEGER(4), OPTI ONAL ::Y
COWPLEX(8) function
DCVPLX( X, Y)
| NTEGER(8) ::X;
| NTEGER( 8), OPTI ONAL ::Y
COWPLEX(8) function DCVPLX( X, Y)
REAL(4) :: X
REAL(4), OPTIONAL ::Y
COWPLEX(8) function
DCVPLX( X, Y)
REAL(8) :: X
REAL(8), OPTIONAL ::Y
COWPLEX(8) function
DCVPLX( X, Y)
REAL(16) ::X;
REAL(16), OPTI ONAL ::Y

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
DCMPLX (conti nued) COWPLEX(8) function DCMPLX( X)

COWLEX(4) :: X
COWPLEX(8) function DCMPLX( X)
COWPLEX(8) ::X

end
DCONJG see CONJG
DCCs see COS
DCOSD see COSD
DCGCsH see COSH
DDl M see DI M
DDI NT see Al NT
DEXP see EXP
DFLOAT Convert to double precision type.

Class. generic elemental nonstandard function
Summary.
generi c DFLOAT(A)
DOUBLE PRECI SI ON function
DFLOAT( A)
I NTEGER(1) :: A
DOUBLE PRECI SI ON function
DFLOTI (A)
I NTECER(2) :: A
DOUBLE PRECI SI ON function
DFLOTJ(A)
| NTEGER(4) :: A
DOUBLE PRECI SI ON function
DFLOTK( A)
| NTEGER(8) :: A
end

DFLOTI see DFLOAT

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
DFLOTJ see DFLOAT
DFLOTK see DFLCAT
DATS Return number of significant digits in the model.

Class. generic inquiry function
Summary.
generic DI d TS(X)
| NTEGER function DI G TS(X)
I NTEGER(1) ::X
| NTEGER function DI A TS(X)
I NTEGER(2) ::X
| NTEGER function DI G TS(X)
| NTEGER(4) :: X
| NTEGER function DI G TS(X)
| NTEGER(8) ::X
I NTEGER function DI A TS(X)

REAL(4) :: X
| NTEGER function DI G TS(X)
REAL(8) :: X

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

D M Positive difference.
Class. generic elemental function
Summary.
generic DIM X, Y)
| NTEGER( 1) function BDI MX,Y)
I NTEGER(1) :: XY
| NTEGER(2) function HDI M X, Y)
I NTEGER(2) :: XY
| NTEGER(4) function IDIMXY)
I NTEGER(4) :: XY
| NTEGER(8) function KD MX,Y)
I NTEGER(8) :: XY
REAL function DIMX, Y)
REAL :: X Y
DOUBLE PRECI SI ON functi on
DM X, Y)
DOUBLE PRECI SION :: X Y
end
DI MAG see | MAG
DI NT see Al NT
DLOG see “"LOG(X)"
DLOGL0 see “"LOG10(X)”
DVAX1 see "MAX(AL A2 A3, ..)"
DM N1 see “MIN(AL, A2 A3 ..)
DMOD see "MOD(A, P)”
DNI NT see ANl NT

1-48

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

DNUM Convert to double precision.
Class. specific elemental nonstandard function
Summary.
DOUBLE PRECI SI ON functi on DNUMI)
CHARACTER : : |
DOT_PRODUCT Dot product multiplication of numeric or logical vectors.
Class. generic transformational function

Summary.
generi c DOT_PRODUCT( VECTOR_A, VECTOR B)
Notes.

VECTOR_A must be of numeric type (integer, real, complex) or of
logical type. It must be array-valued and of rank one.

VECTOR_B must be of numeric type if VECTOR_A is of numeric
type or of logical type if VECTOR_A\is of type logical. It must have
the same shape as VECTOR_A.

If the arguments are of numeric type:

If VECTOR_Ais of type integer or real, the result has value
SUM VECTOR_A*VECTOR_B) .

If VECTOR_Ais of type complex, the result has value
CONJGE VECTOR_A) * VECTOR_B.

If the arguments are of logical type the result has value
ANY( VECTOR_A . AND. VECTOR B).

DPROD Double precision real product.
Class. generic elemental function
Summary.
generic DPROD( X, Y)
DOUBLE PRECI SI ON function
DPROD( X, Y)
REAL :: X Y
end

continued
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Table 1-3

Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

DREAL

1-50

Convert to double precision.
Class. generic elemental nonstandard function

generic DREAL(A)

DOUBLE PRECI SI ON functi
DREAL( A)
I NTEGER(1) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
I NTEGCER(2) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
| NTEGCER(4) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
| NTEGER(8) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
REAL(4) :: A
DOUBLE PRECI SI ON funct i
DREAL( A)
REAL(8) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
REAL(16):: A
DOUBLE PRECI SI ON functi
DREAL( A)
COWPLEX(4) :: A
DOUBLE PRECI SI ON funct i
DREAL( A)
COWPLEX(8) :: A
DOUBLE PRECI SI ON functi
DREAL( A)
COWPLEX(16) :: A
end

on

on

on

on

on

on

on

on

on

on

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

DSI GN see SI GN

DSI N see SI N

DSI ND see SI ND

DSI NH see SI NH

DSQRT see SQRT

DTAN see TAN

DTAND see TAND

DTANH see TANH

ECSHI FT End off shift on an array expression.
Class. generic transformational function
Summary.

generi c CSHI FT( ARRAY, SHI FT, BOUNDARY, DI M

I ARRAY nust be array-val ued

! SHI FT nust be of type
i nteger--see Notes bel ow

! DM must be a scal ar integer
! BOUNDARY and DI M are optional
| NTEGER(1) function
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
| NTEGER(1) :: ARRAY,
BOUNDARY
| NTEGER(2) function
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
| NTEGER(2) :: ARRAY,
BOUNDARY
| NTEGER(4) function
ECSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
| NTEGER(4) :: ARRAY,
BOUNDARY
| NTEGER(8) function
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
| NTEGER(8) : : ARRAY,
BOUNDARY

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
EOSHI FT (conti nued) REAL(4) function

EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
REAL(4) ::ARRAY, BOUNDARY
REAL(8) function
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
REAL(8) ::ARRAY, BOUNDARY
LOd CAL(1) function
ECSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
LOG CAL(1) ::ARRAY,
BOUNDARY
LOd CAL(2) function
ECSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
LOG CAL(2) :: ARRAY,
BOUNDARY
LOA CAL(4) function
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
LOG CAL(4) :: ARRAY,
BOUNDARY
LOd CAL(8) function
ECSHI FT( ARRAY, SHI FT, BOUNDARY, DI M

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
EOSHI FT (conti nued) LOG CAL(8) ::ARRAY,
BOUNDARY

COWPLEX(4) function
EGSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
COVPLEX(4) :: ARRAY,
BOUNDARY

COWPLEX(8) function
EGSHI FT( ARRAY, SHI FT, BOUNDARY, DI M
COWPLEX(8) :: ARRAY,
BOUNDARY

CHARACTER f uncti on
EOSHI FT( ARRAY, SHI FT, BOUNDARY, DI M

CHARACTER : : ARRAY,
BOUNDARY

DERI VED TYPE functi on
ECSHI FT( ARRAY, SHI FT, BOUNDARY, DI M

DERIVED_TYPE : : ARRAY,
BOUNDARY

end
Notes.

SHI FT must be of type integer and must be scalar if ARRAY has
rank one; otherwise see the section

EPSI LON Return positive number that is almost negligible compared to unity
in the real number model.

Class. generic inquiry function
Summary.
generic EPSI LON( X)
REAL(4) function EPSI LON( X)

REAL(4) :: X
REAL(8) function EPSILON(X)
REAL(8) :: X

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
EXP Exponential.

Class. generic elemental function
Summary.
generic EXP(X)
REAL function EXP(X)

REAL :: X
DOUBLE PRECI SI ON function
DEXP( X)

DOUBLE PRECI SI ON :: X
COWPLEX function CEXP(X)

COWPLEX :: X
DOUBLE COWMPLEX functi on
CDEXP( X)

DOUBLE COVPLEX :: X
DOUBLE COWPLEX function
ZEXP( X)
DOUBLE COWVPLEX :: X
end

EXPONENT Return the exponent part of the argument when represented as a
model number.

Class. generic elemental function
Summary.
generi ¢ EXPONENT( X)
| NTEGER functi on EXPONENT( X)

REAL(4) :: X
| NTEGER f uncti on EXPONENT( X)
REAL(8) ::X
end
FLOAT see REAL
FLQOATI see REAL
FLOATJ see REAL

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
FLOATK see REAL
FLOOR Return the greatest integer less than or equal to the argument.
Class. generic elemental function
Summary.

generic FLOOR(A)
REAL(4) function FLOOR(A)

REAL(4) :: A
REAL(8) function FLOOR(A)
REAL(8) :: A
REAL(16) function FLOOR(A)
REAL(16):: A
end
FRACTI ON Return the fractional part of the model representation of the

argument value.
Class. generic elemental function
Summary.
generi c FRACTI ON( X)
REAL function FRACTI ON( X)

REAL :: X
DOUBLE PRECI SI ON function
FRACTI ON( X)

DOUBLE PRECI SI ON : : X
REAL(16) function FRACTI ON( X)

REAL(16) X
end
HABS see ABS
HBCLR see | BCLR
HBI TS see | BI TS
HBSET see | BSET
HDI M see DI M

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

HFI X

Convert to | NTEGER( 2) type.
Class. generic elemental nonstandard function
Summary.
generic HFI X(A)
I NTEGER(2) function HFI X(A)
I NTEGER(1) :: A
I NTEGER(2) function HFI X(A)
I NTEGER(2) :: A
I NTEGER(2) function HFI X(A)
| NTEGER(4) :: A
| NTEGER(2) function HFI X(A)
| NTEGER(8) :: A
| NTEGER(2) function |1DI NT(A)
DOUBLE PRECI SION :: A
I NTEGER(2) function HFI X(A)
COWPLEX(4) :: A
I NTEGER(2) function HFI X(A)
COVPLEX(8) :: A

end
HI AND see | AND
H EOR see | EOR
H OR see | OR
HI XOR see | XOR
HMOD see "MOD(A, P)”
HWBI TS see MBI TS
HNOT see NOT
HSHFT see | SHFT
HSHFTC see | SHFTC
HSI GN see SI GN
HTEST see BTEST

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
HUGE Return the largest number in the model representing numbers.

Class. generic inquiry function
Summary.
generi c HUGE( X)
| NTEGER( 1) function HUGE( X)
I NTEGER(1) ::X
| NTEGER(2) function HUGE( X)
| NTEGER(2) :: X
| NTEGER(4) function HUGE(X)
| NTEGER(4) :: X
| NTEGER(8) function HUGE( X)
| NTEGER(8) ::X
REAL(4) function HUGE(X)

REAL(4) :: X
REAL(8) function HUGE(X)
REAL(8) ::X

REAL(16) function HUGE(X)
REAL(16) HUGE
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

| ABS

I ACHAR

Integer absolute value.
Class. specific elemental function
Summary.
generic | ABS(A)
| NTEGER( 1) function | ABS(A)
| NTEGER(1) :: A
| NTEGER(2) function |1 ABS(A)
I NTEGER(2) :: A
| NTEGER(4) function JI ABS(A)
| NTEGER(4) :: A
| NTEGER(8) function Kl ABS(A)
| NTEGER(8) :: A
end
Return the position of a character in the ASCII sequence
Class. generic elemental function
Summary.
generic | ACHAR(C)
| NTEGER f uncti on | ACHAR(C)
CHARACTER :: C
end

1-58

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
| ADDR Return the address of the argument.

Class. specific inquiry nonstandard function
Summary.
I NTEGER function | ADDR( X)
I X may be any one of the
fol | owi ng:
| NTECER( 1)
| NTEGER( 2)
| NTEGER( 4)
| NTECER( 8)
REAL(4) :: X
REAL(8) :: X
COVPLEX(4) :
COVPLEX( 8)
LOG CAL(1)
LOd CAL(2)
LOG CAL(4)
LOG CAL(8) :
CHARACTER :: X
DERIVED_TYPE :: X

X
o X
o X

X

X X X X X X

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I AND Bitwise logical AND.
Class. generic elemental function
Summary.

generic | AND(I, J)
| NTEGER(1) function Bl AND(I, J)

I NTEGER(1) ::1,J

| NTEGER(2) function H AND(I, J)
I NTEGER(2) ::1,J

I NTEGER(2) function |1 AND(I, J)
I NTEGER(2) ::1,J

| NTEGER(4) function JIAND(I, J)
| NTEGER(4) ::1,J

| NTEGER(8) function KIAND(I, J)
| NTEGER(8) ::1,J

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
| BCLR Clear a bit to zero.

Class. generic elemental function
Summary.
generic | BCLR(I, POS)
| NTEGER( 1) function
BBCLR( |, POS)
I NTEGCER(1) :: |, PCS
| NTEGER(2) function
HBCLR( |, POS)
I NTEGER(2) :: |, PCS
| NTEGER(2) function
I'1 BCLR( I, POS)
| NTEGER(2) :: |, PCS
| NTEGER(4) function
JI BCLR( |, POS)
| NTEGCER(4) :: 1, PCS
| NTEGER(8) function
KI BCLR( | , POS)
| NTEGER(8) :: |, PCS
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

IBITS

Extract a sequence of hits.
Class. generic elemental function
Summary.
generic |IBITS(I, PCS, LEN)
| NTEGER( 1) function
BBI TS( |, PCS, LEN)
I NTEGER(1) :: 1, PGS, LEN
| NTEGER(2) function
HBI TS( |, PGS, LEN)
I NTEGER(2) :: |, PGS, LEN
| NTEGER(2) function
1Bl TS(I, PGS, LEN)
I NTEGER(2) :: |, PGS, LEN
| NTEGER(4) function
JI BI TS( I, PGS, LEN)
| NTEGER(4) :: 1, PGS, LEN
| NTEGER(8) function
KI BI TS( I, PGS, LEN)
| NTEGER(8) :: |, PGCS, LEN
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
| BSET Set a bit to one.

Class. generic elemental function
Summary.
generic | BSET(I, POS)

| NTEGER( 1) function
BBSET( |, POS)
I NTEGCER(1) :: |, PCS
| NTEGER(2) function
HBSET( | , POS)
I NTEGER(2) :: |, PCS
| NTEGER(2) function
I BSET( I, POS)
| NTEGER(2) :: |, PCS
| NTEGER(4) function
JI BSET( |, POS)
| NTEGCER(4) :: 1, PCS
| NTEGER(8) function
KI BSET( |, POS)
| NTEGER(8) :: |, PCS
end
| CHAR Return ASCII value corresponding to character.
Class. generic elemental function

Summary.
generic | CHAR( O
I NTEGER f unction | CHAR(C)
CHARACTER : : C
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

I DI M

Integer positive difference.
Class. specific elemental nonstandard function
Summary.
generic function DIMX YY)
| NTEGER( 1) function BDI MX,Y)
I NTEGER(1) :: XY
| NTEGER(2) function IIDMXY)
I NTEGER(2) :: XY
| NTEGER(4) function JID MXY)
I NTEGER(4) :: XY
| NTEGER(8) function KID MX,Y)
I NTEGER(8) :: XY

end
| DI NT see | NT8
| DNI NT see NI NT
I EOR Bitwise exclusive OR.

Class. generic elemental function
Summary.
generic | EOR(I, J)
| NTEGER( 1) function BIEOR(I, J)

I NTEGER(1) ::1,J

I NTEGER(2) function H EOR(I, J)
I NTEGER(2) ::1,J

I NTEGER(2) function I1EOR(I, J)
I NTEGER(2) ::1,J

| NTEGER(4) function JIEOR(I, J)
| NTEGER(4) ::1,J

| NTEGER(8) function KIEOR(I, J)
| NTEGER(8) ::1,J

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I FI X see | NT
I'1 ABS see | ABS
I 1 AND see | AND
I 1 BCLR see | BCLR
I1BITS see | BITS
I 1 BSET see | BSET
I1DIM see | DI'M
I'1 DI NT see | DI NT
I 1 DNNT see NI NT
I EOR see | EOR
I'1FIX see | NT
I I NT see | NT
I1OR see | OR
I'1 Q NT see | Q NT
|1 QNNT see NI NT
I | SHFT see | SHFT
Il SHFTC see | SHFTC
I'1SIGN see SI GN
1 XOR see | XOR
I JI NT Convertto | NTEGER( 2) .

Class. specific elemental nonstandard function
Summary.
| NTEGER(2) function |JINT(A)

| NTEGCER(4) :: A

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I MAG Imaginary part of a complex number.

Class. generic elemental nonstandard function
Summary.
generic | MA 2)

REAL function | MAG Z)

COWPLEX ::Z
DOUBLE PRECI SI ON function
DI VAG 2)
DOUBLE COWPLEX ::Z
end
I MAXO see “MAX(AL1 A2, A3, ...)"
I MAX1 see “MAX(AL1l A2 A3,...)
I M NO see “MIN(A1, A2, A3, ..)"
I M N1 see “MIN(A1, A2, A3,...)
| MOD see "MOD(A, P)”
| NDEX Return the starting position of a substring within a string.

Class. generic elemental function
Summary.
generi c | NDEX( STRI NG SUBSTRI NG, BACK)

| NTEGER functi on
| NDEX( STRI NG, SUBSTRI NG, BACK)

CHARACTER: : STRI NG

CHARACTER: : SUBSTRI NG

LOG CAL, OPTI ONAL: : BACK
end

I NI NT see NI NT

I NOT see NOT

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I NT Convert to integer type.

Class. generic elemental function
Summary.
generic | NT(A, KI ND)
| NTEGER(2) function |IINT(A)
REAL(4) :: A
I NTEGER function I NT(A, KIND)
I NTEGER(1) :: A
I NTEGER, OPTI ONAL : : KI ND
| NTEGER function I NT(A, KIND)
| NTEGER(2) :: A
I NTEGER, OPTI ONAL : : KI ND
| NTEGER(4) function |IFIX(A)

REAL :: A

| NTEGER(8) function KIFIX(A)
REAL(4) ::A

| NTEGER(8) function KINT(A
REAL(4) :: A

| NTEGER(4) function JIFIX(A)
REAL(4) :: A

| NTEGER(4) function JINT(A)

REAL(4) :: A

| NTEGER(4) function | D NT(A)
DOUBLE PRECI SION :: A

| NTEGER(4) function JI DI NT(A)
DOUBLE PRECI SI ON :: A

I NTEGER(2) function |1 Q NT(A)

REAL(16) :: A

I NTEGER function I NT(A, KIND)

COWPLEX(4) :: A

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I NT (continued) I NTEGER, OPTI ONAL : : KI ND

| NTEGER function I NT(A, KIND)
COWPLEX(8) :: A
| NTEGER, OPTI ONAL : : KI ND
| NTEGER function | NT(A, KI ND)
COWPLEX(16) :: A
| NTEGER, OPTI ONAL : : KI ND
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I NT1 Convertto | NTEGER( 1) type.

Class. generic elemental nonstandard function
Summary.
generic I NT1(A)
I NTEGER( 1) function |INT1(A)
| NTEGER(1) :: A
I NTEGER( 1) function |INT1(A)
| NTEGER(2) :: A
I NTEGER( 1) function | NT1(A)
| NTEGER(4) :: A
I NTEGER( 1) function |INT1(A)
| NTEGER(8) :: A
I NTEGER( 1) function |INT1(A)

REAL(4) :: A
| NTEGER( 1) function | NT1(A)
REAL(8) :: A

I NTEGER( 1) function |INT1(A)
REAL(16) :: A

I NTEGER( 1) function I NT1(A)
COWPLEX(4) :: A

I NTEGER( 1) function | NT1(A)
COWPLEX(8) :: A

I NTEGER( 1) function I NT1(A)
COWVPLEX(16) :: A

I NTEGER( 1) function I NT1(A)
LOG CAL(1) :: A

| NTEGER( 1) function | NT1(A)
LOG CAL(2) :: A

I NTEGER( 1) function I NT1(A)
LOG CAL(4) :: A

I NTEGER( 1) function I NT1(A)
LOG CAL(8) :: A

end
continued
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1-70

Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

I NT2

Convert to | NTEGER( 2) type.
Class. generic elemental nonstandard function

Summary.

generic I NT2(A)

| NTEGER(2) function
I NTEGER(1) :: A
| NTEGER(2) function
I NTEGER(2) :: A
| NTEGER(2) function
| NTEGER(4) :: A
| NTEGER(2) function
| NTEGER(8) :: A
| NTEGER(2) function
REAL(4) :: A
| NTEGER(2) function
REAL(8) :: A
| NTEGER(2) function
COWPLEX(4) :: A
| NTEGER(2) function
COWPLEX(8) :: A
| NTEGER(2) function
LOG CAL(1) :: A
| NTEGER(2) function
LOG CAL(2) :: A
| NTEGER(2) function
LOG CAL(4) :: A
| NTEGER(2) function
LOG CAL(8) :: A

end

| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)
| NT2( A)

| NT2( A)

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I NT4 Convert to | NTEGER( 4) type.

Class. generic elemental nonstandard function
Summary.
generic | NT4(A)
| NTEGER(4) function | NT4(A)
| NTEGER(1) :: A
| NTEGER(4) function | NT4(A)
| NTEGER(2) :: A
| NTEGER(4) function | NT4(A)
| NTEGER(4) :: A
| NTEGER(4) function | NT4(A)
| NTEGER(8) :: A
| NTEGER(4) function | NT4(A)

REAL(4) :: A
| NTEGER(4) function | NT4(A)
REAL(8) :: A

| NTEGER(4) function | NT4(A)
REAL(16) :: A

| NTEGER(4) function | NT4(A)
COWPLEX(4) :: A

| NTEGER(4) function | NT4(A)
COWPLEX(8) :: A

| NTEGER(4) function | NT4(A)
COWVPLEX(16) :: A

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

I NT8

Convert to | NTECGER( 8) type.
Class. generic elemental nonstandard function

Summary.

generic | NT8(A)

| NTEGER(8) function
I NTEGER(1) :: A

| NTEGER(8) function
I NTEGER(2) :: A

| NTEGER(8) function
| NTEGER(4) :: A

| NTEGER(8) function
| NTEGER(8) :: A

| NTEGER(8) function
REAL(4) :: A

| NTEGER(8) function
REAL(8) :: A

| NTEGER(8) function
REAL(16) :: A

| NTEGER(8) function
COWPLEX(4) :: A

| NTEGER(8) function
COWPLEX(8) :: A

| NTEGER(8) function

| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)
| NT8( A)

KI DI NT( A)

DOUBLE PRECI SION :: A
| NTEGER(8) function | NT8(A)

COVPLEX( 16)

A

I NTEGER(8) function KI DI NT(A)
DOUBLE PRECI SI ON :: A

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I NUM Convert character to | NTEGER( 2) type.
Class. specific elemental nonstandard function
Summary.

| NTEGER(2) function INUMI)
CHARACTER : : | NOTE: The
ASCI | characters in the
CHARACTER expressi on nust be
nuneric characters, and the
result must fit in an | NTEGER(2)
nunber .

I OR Logical OR.
Class. generic elemental function
Summary.
generic IOR(1,J)
| NTEGER( 1) function BIOR(I, J)

| NTEGER(1) ::1,J

| NTEGER(2) function H OR(I,J)
I NTECER(2) ::1,J

I NTEGER(2) function I1OR(1,J)
I NTECER(2) ::1,J

| NTEGER(4) function JIOR(I,J)
| NTEGER(4) ::1,J

| NTEGER(8) function KIOR(I,J)
| NTECER(8) ::1I,J

end

I QNI NT see NI NT

continued

1-73



1 Intel Fortran Libraries Reference

Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
| SHFT Logical shift.

Class. generic elemental function

Summary.

generic | SHET(I, SHIFT)

| NTEGER( 1) function
BSHFT( |, SHI FT)

| NTEGER( 1)

| NTEGER(2) function
HSHFT( |, SHI FT)

| NTEGER( 2)

| NTEGER(2) function
|1 SHFT( I, SHI FT)

| NTEGER( 2)

| NTEGER(4) function
JI SHFT( I, SHI FT)

| NTEGER( 4)

| NTEGER(8) function

KI SHFT( 1, SHI FT)
| NTEGER(8) :: 1, SH FT

end
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continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
| SHFTC Circular shift of the rightmost bits.

Class. generic elemental function
Summary.
generic | SHFTC(1, SHI FT, Sl ZE)

| NTEGER( 1) function
BSHFTC( |, SHI FT, SI ZE)

I NTEGER(1) ::1,SH FT
| NTEGER( 1), OPTI ONAL : :
Sl ZE

| NTEGER(2) function
HSHFTC( |, SHI FT, SI ZE)

I NTEGER(2) ::1,SH FT
| NTEGER(2) , OPTI ONAL : :
Sl ZE

| NTEGER(2) function
I I SHFTC( I, SHI FT, SI ZE)

I NTEGER(2) ::1,SHIFT
| NTEGER( 2) , OPTI ONAL : :
Sl ZE

| NTEGER(4) function
JI SHFTC( |, SHI FT, SI ZE)

| NTEGER(4) ::1,SHIFT
| NTEGER( 4) , OPTI ONAL : :
Sl ZE

| NTEGER(8) function
KI SHFTC( I, SHI FT, SI ZE)

| NTEGER(8) :: 1, SHIFT
| NTEGER( 8) , OPTI ONAL : :
Sl ZE

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I SI GN Absolute value of A times the sign of B.
See also SI G\.

Class. generic nonstandard function
Summary.
generic | SI G\(A B)
I NTEGER( 1) function BSI GN(A, B)
I NTEGER(1) ::A B
| NTEGER(2) function
I'1 SIGN(A, B)
I NTEGER(2) ::A B
| NTEGER(4) function
JI SI GN(A, B)
| NTEGER(4) ::A B
| NTEGER(8) function
Kl SI GN( A, B)
| NTEGER(8) ::A B
end

I SNAN Determine if a value is NaN.
Class. generic elemental nonstandard function
Summary.
generi c | SNAN( X)
LOd CAL function | SNAN( X)

REAL(4) :: X

LOd CAL function | SNAN( X)
REAL(8) ::X

LOG CAL function | SNAN( X)

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
I XOR Exclusive OR.

Class. generic elemental nonstandard function
Summary.
generic | XOR(I, J)
| NTEGER( 1) function BI XOR(I, J)

I NTEGER(1) ::1,J
I NTEGER(2) function H XOR(I, J)
| NTEGER(2) ::1,J
I NTEGER(2) function I XOR(I, J)
I NTEGER(2) ::1,J
| NTEGER(4) function JI XOR(I, J)
| NTEGER(4) ::1,J
| NTEGER(8) function | XOR(1,J)
| NTEGER(8) ::1,J
end
JI ABS see | ABS
JI AND see | AND
JI BCLR see | BCLR
JIBITS see | BITS
JI BSET see | BSET
JI DM see | DI'M
JI DI NT see | DI NT
JI DNNT see NI NT
JI ECR see | EOR
JI FI X see | NT
JINT see | NT
JIOR see | OR
JI Q NT see | Q NT
JI QNNT see NI NT

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

JI SHFT see | SHFT

JI SHFTC see | SHFTC

JI SI GN see S| GN

JI XOR see | XOR

JMAXO see “MAX(A1, A2, A3, ..)"

JMAX1 see “MAX(A1, A2, A3, ..)"

JM NO see “MIN(AL A2, A3, ..)"

JM N1 see “MIN(AL A2, A3, ..)"

JMOD see “MOD(A, P)’

JNINT see NI NT

JNOT see NOT

JNUM Convert character to integer type.
Class. specific elemental nonstandard function
Summary.
| NTEGER(4) function JNUMI)

CHARACTER : : |

NOTE: The characters in the ASCI| CHARACTER
expression nust be nuneric, and the result
must fit in an | NTEGER(4) nunber.

KI ABS see | ABS

KI AND see | AND

Kl BCLR see | BCLR

KI BI TS see | BI TS

Kl BSET see | BSET

Kl DI M see | DI'M

Kl DI NT see | DI NT

KI DNNT see NI NT

Kl EOR see | EOR

Kl FI X see | NT

continued
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Table 1-3

Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

Kl ND

Return the kind type parameter of the argument.
Class. generic inquiry function

Summary.

generic Kl ND( X)

| NTEGER f uncti on
| NTEGER( 1)
| NTEGER f uncti on
| NTECGER( 2)
| NTEGER function
| NTEGER( 4)
| NTEGER f uncti on
| NTEGER( 8)
| NTEGER f uncti on
REAL(4) :: X
| NTEGER function
REAL(8) ::X
| NTEGER f uncti on
REAL(16):: X
| NTEGER f uncti on
COVPLEX( 4)
| NTEGER function
COVPLEX( 8)
| NTEGER f uncti on
COWVPLEX(16) :
| NTEGER f uncti on
LOd CAL(1)
| NTEGER function
LOd CAL(2)
| NTEGER f uncti on
LOG CAL( 4)
| NTEGER f uncti on
LOd CAL( 8)

end

KI ND( X)

X

KI ND( X)

o X

KI ND( X)

o X

KI ND( X)

X

KI ND( X)

KI ND( X)

KI ND( X)

KI ND( X)

o X

KI ND( X)

o X

KI ND( X)

X

KI ND( X)

o X

KI ND( X)

o X

KI ND( X)

i X

KI ND( X)

o X

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
KI NT see | NT
Kl OR see | OR
KI Q NT see | Q NT
KI QNNT see NI NT
Kl SHFT see | SHFT
Kl SHFTC see | SHFTC
Kl SI GN see SI GN
KVAXO see “MAX(A1, A2, A3, ..)"
KMAX1 see “MAX(AL A2, A3, ..)"
KM NO see “MIN(A1, A2, A3, ..)"
KM N1 see “MIN(A1, A2, A3, ..)"
KMOD see “MOD(A, P)’
KNI NT see NI NT
KNOT see NOT

continued
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Table 1-3

Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

LBOUND

Return lower bounds of an array.
Class. generic inquiry function

generi ¢ LBOUND( ARRAY, DI M
I ARRAY nmust be array-val ued, DI M nust be

| NTEGER functi on
LBOUND( ARRAY, DI M

LOG CAL(1)

| NTEGER function
LBOUND( ARRAY, DI M

LOG CAL(2)

| NTEGER function
LBOUND( ARRAY, DI M

LOG CAL( 4)

| NTEGER functi on
LBOUND( ARRAY, DI M

LOG CAL(8)

| NTEGER function
LBOUND( ARRAY, DI M

. ARRAY;
| NTEGER, OPTI ONAL : :

D M

.. ARRAY;
| NTEGCER, OPTI ONAL : :

DM

. ARRAY;
| NTEGER, OPTI ONAL : :

D M

. ARRAY;
| NTEGER, OPTI ONAL : :

D M

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

LBOUND (conti nued)

| NTEGER(1) ::ARRAY;
I NTEGER, OPTIONAL :: DM
| NTEGER function
LBOUND( ARRAY, DI M
| NTEGER(2) ::ARRAY;
| NTEGER, OPTIONAL :: DM
| NTEGER function
LBOUND( ARRAY, DI M
| NTEGER(4) :: ARRAY;
| NTEGER, OPTIONAL :: DI M
| NTEGER function
LBOUND( ARRAY, DI M
| NTEGER( 8) :: ARRAY;
| NTEGER, OPTIONAL :: DI M
| NTEGER function
LBOUND( ARRAY, DI M
REAL(4) ::ARRAY;
| NTEGER, OPTI ONAL :: DI M
| NTEGER function
LBOUND( ARRAY, DI M
REAL(8) ::ARRAY;
| NTEGER, OPTIONAL :: DI M
LBOUND( ARRAY, DI M
REAL(16) :: ARRAY;
| NTEGER, OPTIONAL :: DI M
| NTEGER function
LBOUND( ARRAY, DI M
COVPLEX(4) ::ARRAY;
| NTEGER, OPTI ONAL :: DI M

1-82

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LBOUND (conti nued) | NTEGER f uncti on

LBOUND( ARRAY, DI M
COVPLEX(8) : : ARRAY;
| NTEGER, OPTI ONAL :: DI M

| NTEGER function
LBOUND( ARRAY, DI M
COWVPLEX(16) :: ARRAY;
| NTEGER, OPTIONAL :: DI M
| NTEGER f uncti on LBOUND( ARRAY,
DM
CHARACTER : : ARRAY;
| NTEGER, OPTI ONAL :: DI M
I NTEGER f uncti on LBOUND( ARRAY,
DM
DERIVED_TYPE : : ARRAY;
| NTEGER, OPTIONAL ::DI'M

end

LEN Return the length of a character argument.
Class. generic inquiry function
Summary.
generi c LEN( STRI NG
I NTEGER functi on LEN(STRI NG
CHARACTER: : STRI NG
end

LEN TRIM Length of a character string not including trailing blanks.
Class. generic inquiry function
Summary.
generi c LEN TRI M STRI NG

| NTEGER function
LEN TRI M STRI NG

CHARACTER: : STRI NG
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

LCGE

LGT

Lexical greater than or equal to comparison for strings.
Class. generic elemental function

Summary.

generic LCGE(STRI NG_A, STRI NG_B)

LOA CAL function
LGE( STRI NG_A, STRI NG _B)

CHARACTER
.. STRING_A, STRI NG B
end
Lexical greater than comparison for strings.
Class. generic elemental function
Summary.
generic LGT(STRI NG_A, STRI NG_B)

LOGE CAL function
LGT( STRI NG_A, STRI NG _B)
CHARACTER
: 1 STRING A, STRI NG B

end

LLE

Lexical less than or equal to comparison for strings.
Class. generic elemental function

Summary.

generic LLE(STRI NG A, STRI NG _B)

LOG CAL function
LLE( STRI NG_A, STRI NG_B)
CHARACTER
:: STRING A, STRING B

end
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continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LLT Lexical less than comparison for strings.

Class. generic elemental function
Summary.
generic LLT(STRI NG A, STRI NG B)

LOGd CAL function
LLT( STRI NG_A, STRI NG B)
CHARACTER
: 1 STRING A, STRI NG B

end

LCC Return the address of the argument.
Class. generic inquiry nonstandard function
Summary.
I NTEGER function LOC(X)
I X may be any one of the
fol | owi ng:
| NTEGER( 1) X
I NTEGCER(2) :: X
| NTECER( 4) X
| NTECER( 8) X
REAL(4) :: X
REAL(8) ::X
REAL(16):: X
COVPLEX( 4) X
COVPLEX( 8) X
COWPLEX(16):: X
LOd CAL(1) :: X
LOd CAL(2) X
LOd CAL( 4) X
LOGd CAL( 8) X

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure
LOC (continued)

Description
CHARACTER : : X
DERIVED TYPE :: X

Note: For Itanium™-based applications, the returned type of the
LOC function is INTEGER?*8.

LOG

1-86

Natural logarithm.
Class. generic elemental function

Summary.
generic LOE X)
REAL function ALOE X)
REAL ::X
DOUBLE PRECI SI ON functi on
DLOE( X)

DOUBLE PRECI SI ON :: X
REAL(16) function QOE X)
REAL(16) :: X
COVWPLEX function CLOE X)

COWPLEX :: X
DOUBLE COWPLEX function
CDLOE X)

DOUBLE COWPLEX :: X
DOUBLE COVPLEX function
ZLOE X)
DOUBLE COWPLEX :: X
COVPLEX(16) CQ.OE X)
COWPLEX(16) :: X
end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LOGL0 Common logarithm.
Class. generic elemental function
Summary.

generic LOGLO( X)
REAL function ALOGLO( X)

REAL :: X
DOUBLE PRECI SI ON function
DLOGLO( X)

DOUBLE PRECI SI ON : : X
REAL(16) function QLOGLO( X)
REAL(16) :: X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LOA CAL Convert to logical type.

Class. generic elemental function
Summary.
generic LOJ CAL(L, KI ND)

LOd CAL(KIND) function
LOG CAL(L, KI ND)

LOG CAL(1) ::L
| NTEGER, OPTI ONAL : : KI ND

LOd CAL(KIND) function
LOG CAL(L, KI ND)

LOG CAL(2) ::L
| NTEGER, OPTI ONAL : : KI ND

LOd CAL(KIND) function
LOG CAL(L, KI ND)

LOG CAL(4) ::L
| NTEGER, OPTI ONAL : : KI ND

LOd CAL(KIND) function
LOG CAL(L, KI ND)

LOG CAL(8) ::L
| NTEGER, OPTI ONAL :: KI ND

LOd CAL function LOG CAL(L)
LOG CAL(1) ::L

LOd CAL function LOG CAL(L)
LOG CAL(2) ::L

LOG CAL function LOG CAL(L)
LOG CAL(4) ::L

LOd CAL function LOG CAL(L)
LOG CAL(8) ::L

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LSHFT Left shift.
Class. generic elemental nonstandard function
Summary.

generic LSHFT(I, SHI FT)
| NTEGER( 1) function
LSHFT( I, SHI FT)
I NTEGER(1) ::1,SH FT
| NTEGER(2) function
LSHFT( I, SHI FT)
I NTEGER(2) ::1,SH FT
| NTEGER(4) function
LSHFT( I, SHI FT)
| NTEGER(4) ::1,SH FT
| NTEGER(8) function
LSHFT( I, SHI FT)
| NTEGER(8) ::1,SH FT
end

Note: SHI FT must be a positive integer expression of the same
KINDas | .

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
LSHI FT Left shift.
Class. generic elemental nonstandard function
Summary.
generic LSH FT(I, SHI FT)
| NTEGER( 1) function
LSHI FT(I, SHI FT)
I NTEGER(1) ::I,SHFT
| NTEGER(2) function
LSHI FT(I, SHI FT)
I NTEGER(2) ::I,SHFT
| NTEGER(4) function
LSHI FT( I, SHI FT)
I NTEGER(4) ::I,SH FT
| NTEGER(8) function
LSHI FT(I, SHI FT)
I NTEGER(8) ::I,SH FT
end
Note: SHI FT must be a positive integer expression of the same
KINDas | .
MATMUL Matrix multiply.

Class. generic transformational function
Summary.

generi ¢ MATMAL( MATRI X_A, MATRI X_B)
Notes.

MATRI X_A must be of numeric type or of logical type and must
be array-valued and of rank one or two.

MATRI X_B must be of numeric type if MATRI X_A is of numeric
type, or of logical type if MATRI X_A s of logical type. If

MATRI X _A has rank one, MATRI X B must have rank two; if
MATRI X_A has rank two, MATRI X_B must have rank one.

If the arguments are logical, the result is of type logical.
If the arguments are of numeric type, the result has numeric type.

1-90

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

MAX

Maximum value.
Class. generic elemental function
Summary.
generic MAX(AL, A2,...)
REAL function
Al MAXO( AL, A2,...)

I NTEGER(2) ::Al, A2, ...

REAL function
AIMAXO( AL, A2,...)

| NTEGER(4) ::Al, A2, ...

REAL function
AKMAXO( AL, A2, ...)
| NTEGER(8) ::Al, A2,
REAL function AMAXO( AL,
| NTEGER :: Al, A2, ...
| NTEGER(2) function
| MAXL( AL, A2, ...)
REAL ::Al, A2, ...
| NTEGER(4) function
IMAXL(AL, A2, ...)

A2,...)

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
MAX ( cont i nued) REAL :: A1, A2,...

| NTEGER functi on
MAX1( A1, A2,...)
REAL ::Al, A2, ...
| NTEGER(8) function
KMAXL( AL, A2, ...)
REAL ::Al, A2, ...
| NTEGER( 1) function
MAX( AL, A2,...)
I NTEGER(1) ::Al, A2,...
| NTEGER(2) function

| MAXO( AL, A2, ...)
I NTEGER(2) ::Al, A2,...
| NTEGER(4) function
JMAXO( AL, A2, ...)
| NTEGER(4) ::Al, A2,...
| NTEGER function
MAXO( AL, A2,...)
| NTEGER : : Al, A2,

| NTEGER(8) function
KMAXO( A1, A2, ...)
| NTEGER(8) ::Al, A2,...
REAL function AVAX1(Al, A2,...)
REAL :: A1, A2,...
DOUBLE PRECI SI ON function
XVAX1( AL, A2, . ..)
DOUBLE PRECI SI ON
AL A2, L.
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

MAXO see

MAX1 see

MAXEXPONENT Return the maximum exponent in the model representing
numbers of the same type and kind type parameter as the
argument.
Class. generic inquiry function
Summary.

generi c MAXEXPONENT( X)
| NTEGER function

MAXEXPONENT( X)
REAL(4) :: X
| NTEGER function
MAXEXPONENT ( X)
REAL(8) :: X

| NTEGER f uncti on MAXEXPONENT( X)
REAL(16) :: X
end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

MAXLCC

1-94

generi c MAXLOC( ARRAY, MASK)

Return location of the first element of an array having the
maximum value of elements identified by MASK.

Class. generic transformational function

I ARRAY nust be array-val ued

| NTEGER function
MAXLOC( ARRAY, MASK)
| NTEGER( 1) ::ARRAY,;
LOG CAL, OPTI ONAL : : MASK

| NTEGER function
MAXLOC( ARRAY, MASK)
| NTEGER(2) ::ARRAY;
LOG CAL, OPTI ONAL : : MASK

| NTEGER function
MAXLOC( ARRAY, MASK)
| NTEGER(4) :: ARRAY;
LOG CAL, OPTI ONAL : : MASK

| NTEGER function
MAXL OC( ARRAY, MASK)
| NTEGER( 8) :: ARRAY;
LOG CAL, OPTI ONAL : : MASK

| NTEGER function
MAXLOC( ARRAY, MASK)
REAL(4) ::ARRAY;
LOGd CAL, OPTI ONAL : : MASK

| NTEGER function
MAXL OC( ARRAY, MASK)
REAL(8) ::ARRAY;
LOG CAL, OPTI ONAL : : MASK
| NTEGER function

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
MAXLOC ( continued) MAXLOC( ARRAY, MASK)

REAL(16) :: ARRAY;
LOd CAL, OPTI ONAL : : MASK
| NTEGER function
MAXL OC( ARRAY, MASK)
end

MAXVAL Maximum value of elements of array along dimension DI Mthat
correspond to . TRUE. elements of MASK.

Class. generic transformational function
Summary.
generi c MAXVAL( ARRAY, MASK, DI M
I ARRAY nust be array-val ued

| NTEGER( 1) function
MAXVAL ( ARRAY, DI M MASK)
| NTEGER(1) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK

| NTEGER(2) function
MAXVAL ( ARRAY, DI M MASK)
| NTEGER(2) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(4) function
MAXVAL ( ARRAY, DI M MASK)
| NTEGER(4) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(8) function

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
MAXVAL (conti nued) MAXVAL ( ARRAY, DI M MASK)

| NTEGER(8) : : ARRAY
| NTEGER, OPTI ONAL : : DI M
LOG CAL, OPTI ONAL : : MASK

REAL(4) function
MAXVAL ( ARRAY, DI M MASK)
REAL(4) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK

REAL(8) function
MAXVAL ( ARRAY, DI M MASK)
REAL(8) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
REAL(16) function
MAXVAL ( ARRAY, DI M MASK)
REAL(16) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
end

MCLOCK Return time accounting for a program.
Class. specific inquiry nonstandard function
Summary.
| NTEGER f uncti on MCLOCK()

VERGE Choose alternative value according to the value of a mask.

Class. generic elemental function
Summary.
generi ¢ MERGE( TSOURCE, FSOURCE, MASK)

TSOURCE may be of any type.

FSOURCE must be of the same type as TSOURCE.

MASK must be type logical.

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

M N

Minimum value.

Class. generic elemental function
Summary.

generic M N(AL A2,...)

REAL function
Al M NO(AL, A2,...)

I NTEGER(2) ::Al, A2,...

REAL function
AJM NO( AL, A2,...)

| NTEGER(4) ::Al, A2, ...

REAL function
AKM NO( AL, A2, ...)
| NTEGER(8) ::A1l, A2,
REAL function AM NO( AL,
| NTEGER :: Al, A2, ...
| NTEGER(2) function
I M NL(AL, A2,...)
REAL ::Al, A2, ...
| NTEGER(4) function
JM NL( A1, A2,...)
REAL ::Al, A2, ...
| NTEGER f uncti on
M N1( A1, A2,...)
REAL ::Al, A2, ...
| NTEGER(8) function
KM N1( AL, A2,...)
REAL ::Al, A2, ...
| NTEGER( 1) function
M N(AL, A2,...)

A2,...)

I NTEGER(1) ::Al, A2, ...

| NTEGER(2) function
I M NO(AL, A2,...)

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
M N (continued) I NTEGER(2) ::Al, A2,...

| NTEGER(4) function
JM NO( AL, A2, ...)
| NTEGER(4) ::Al,A2,...
| NTEGER f uncti on
M NO( AL, A2,...)
I NTEGER :: Al, A2, ...
| NTEGER(8) function
KM NO( AL, A2,...)
| NTEGER(8) ::Al, A2, ...
REAL function AM N1(Al, A2,...)
REAL ::Al, A2, ...
DOUBLE PRECI SI ON functi on
DM N1( A1, A2,...)
DOUBLE  PRECI SI ON
T AL A2, .
REAL(16) function
QM N1( AL, A2...)
REAL(16) :: Al,A2,...

end
M NO see “"MIN(AL A2, A3, ...)"
M N1 see “MIN(AL, A2, A3, ..)"

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
M NEXPONENT Return the minimum exponent in the model representing numbers

of the same type and kind type parameter as the argument.
Class. generic inquiry function

Summary.

generi c M NEXPONENT( X)

| NTEGER function
M NEXPONENT( X)
REAL(4) :: X
| NTEGER function
M NEXPONENT ( X)
REAL(8) :: Xl NTEGER
function M NEXPONENT( X)
REAL(16) :: X
end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

M NLCC

Return location of the first element of an array having the
minimum value of elements identified by MASK.

Class. generic transformational function
Summary.
generi c M NLOC( ARRAY, MASK)
I ARRAY nust be array-val ued

| NTEGER functi on
M NLOC( ARRAY, MASK)

| NTEGER(1) :: ARRAY
LOG CAL, OPTI ONAL : : MASK

| NTEGER functi on
M NLOC( ARRAY, MASK)

| NTEGER(2) :: ARRAY
LOG CAL, OPTI ONAL : : MASK

| NTEGER functi on
M NLOC( ARRAY, MASK)

| NTEGER(4) :: ARRAY
LOG CAL, OPTI ONAL : : MASK

| NTEGER functi on
M NLOC( ARRAY, MASK)

| NTEGER(8) : : ARRAY
LOGI CAL, OPTI ONAL : : MASK

| NTEGER functi on
M NLOC( ARRAY, MASK)

REAL(4) ::ARRAY
LOG CAL, OPTI ONAL : : MASK
| NTEGER functi on
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
M NLOC (conti nued) M NLOC( ARRAY, MASK)

REAL(8) :: ARRAY
LOG CAL, OPTI ONAL : : MASK

| NTEGER function

M NLOC( ARRAY, MASK)
REAL(16) :: ARRAY

LOG CAL, OPTI ONAL : : MASK

M NVAL Minimum value of elements of array along dimension DI Mthat
correspond to . TRUE. elements of MASK.

Class. generic transformational function

Summary.
generi ¢ M NVAL( ARRAY, MASK, DI M
I ARRAY nust be array-val ued

| NTEGER( 1) function
M NVAL( ARRAY, DI M MASK)
| NTEGER(1) ::ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK

| NTEGER(2) function
M NVAL( ARRAY, DI M MASK)
| NTEGER(2) ::ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK

| NTEGER(4) function
M NVAL( ARRAY, DI M MASK)
| NTEGER(4) :: ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK

| NTEGER(8) function
M NVAL( ARRAY, DI M MASK)

| NTEGER( 8) :: ARRAY
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
M NVAL - (continued) | NTEGER, OPTI ONAL :: DI M

LOG CAL, OPTI ONAL : : MASK
REAL(4) function
M NVAL( ARRAY, DI M MASK)
REAL(4) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
REAL(8) function
M NVAL ( ARRAY, DI M MASK)
REAL(8) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
REAL(16) function
M NVAL( ARRAY, DI M MASK)
REAL(16) :: ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
MOD Remainder function.

Class. generic elemental function
Summary.
generic MOD( A P)
| NTEGER( 1) function BMOD(A, P)
I NTEGER(1) :: AP
LOG CAL(1) function BMOD(A, P)
LOG CAL(1) :: AP
I NTEGER(2) function HMOD(A, P)
I NTEGER(2) :: AP
| NTEGER(2) function | MOD(A, P)
I NTEGER(2) :: AP
| NTEGER(4) function JMOD(A, P)
| NTEGER(4) :: AP
| NTEGER(8) function KMOD(A, P)
| NTEGER(8) :: AP
REAL function AMOD(A, P)

REAL :: A P
DOUBLE PRECI SI ON functi on
DMOD( A, P)

DOUBLE PRECI SION :: AP
REAL(16) function QVOD( A, P)
REAL(16) :: AP
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

MODULO

Modulo function.
Class. generic elemental function
Summary.
generic MODULQO( A, P)
| NTEGER( 1) function
MODULQ( A, P)
I NTEGER(1) :: AP
| NTEGER(2) function
MODULQ( A, P)
| NTEGER(2) :: AP
| NTEGER(4) function
MODULQ( A, P)
| NTEGER(4) :: AP
| NTEGER(8) function
MODULQ( A, P)
| NTEGER(8) :: AP
REAL(4) function MODULQO( A, P)
REAL(4) ::A P
REAL(8) function MODULQO( A, P)
REAL(8) ::A P
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
MBI TS Copy a sequence of bits from one data object to another.

Class. generic elemental subroutine
Summary.
generi ¢ MVBI TS( FROM FROVPCS, LEN, TO, TOPOS)
subrouti ne
BWBI TS( FROM FROWPCS, LEN, TO, TOPO
S)
I NTEGCER(1):: FROM TO
| NTEGER :: FROWPCOS, TOPGCS,
LEN
subrouti ne
HWBI TS( FROM FROWPCS, LEN, TO, TOPO
S)
| NTEGCER(2): : FROM TO
| NTEGER :: FROWPCOS, TOPGCS,
LEN
subrouti ne
MVBI TS( FROM FROVPCS, LEN, TO, TOPCS
)
| NTEGER(4):: FROM TO
I NTEGER :: FROWPOS, TOPGCS,
LEN
subrouti ne
MVBI TS( FROM FROWPCS, LEN, TO, TOPCS

)

| NTEGER(8):: FROM TO

| NTEGER :: FROWPGS, TOPGCS,
LEN
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
NEAREST Return the nearest different machine representable number in a

given direction.
Class. generic elemental function
Summary.
generi c NEAREST( X, S)
REAL(4) function NEAREST(X, S)
REAL(4) :: X, S
REAL(8) function NEAREST(X, S)
REAL(8) ::X, S
REAL(16) function NEAREST(X, S)
REAL(16) :: X, S
end
NI NT Nearest integer.
Class. generic elemental function
Summary.
generic N NT(A, KI ND)
| NTEGER(KI ND) function
NI NT( A, KI ND)
REAL(4) :: A
I NTEGER, OPTI ONAL: : KI ND
| NTEGER( KI ND) function
NI NT( A, KI ND)
REAL(8) ::A

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
NI NT (conti nued) Nearest integer.

Class. generic elemental function
Summary.
| NTEGER, OPTI ONAL: : KI ND
| NTEGER function | DNI NT(A)
DOUBLE PRECI SION: : A
| NTEGER(2) function | N NT(A)
REAL(4) A
| NTEGER(4) function N NT(A)
REAL :: A
| NTEGER(2) function |1 DNNT(A)
DOUBLE PRECI SION: : A
I NTEGER(2) function |1 QNNT(A)
REAL(16) :: A
| NTEGER(4) function JN NT(A)
REAL :: A
| NTEGER(4) function JI DNNT(A)
DOUBLE PRECI SION: : A
| NTEGER(4) function | QNI NT(A)
REAL(16) :: A
| NTEGER(8) function KNI NT(A)
REAL :: A
| NTEGER(8) function Kl DNNT(A)
DOUBLE PRECI SION: : A
I NTEGER(8) function KI QNNT(A)
REAL(16) A
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
NOT Bitwise complement.

Class. generic elemental function
Summary.
generic NOT(I)
| NTEGER( 1) function BNOT(I)
| NTEGER(1) ::|
I NTEGER(2) function HNOT(I)
I NTEGER(2) ::1
I NTEGER(2) function INOT(I)
| NTEGER(2) :: 1
| NTEGER(4) function JNOT(I)
| NTEGER(4) ::1
| NTEGER(8) function KNOT(I)
| NTEGER(8) ::1
end
R Bitwise logical OR.
Class. generic elemental function
Summary.
generic OR(I,J)
I NTEGER(1) function OR(I,J)

I NTEGER(1) ::1,J

I NTEGER(2) function OR(I,J)
I NTEGER(2) ::1,J

| NTEGER(4) function OR(I,J)
| NTEGER(4) ::1,J

| NTEGER(8) function OR(I,J)
| NTEGER(8) ::1,J

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
PACK Pack an array into an array of rank one under control of a mask.
Class. generic transformational function
Summary.
generi c PACK( ARRAY, MASK, VECTOR)
Not es.
ARRAY may be of any type; it nust
be array-val ued.
MASK must be of type logical and
nmust be conformabl e with ARRAY.
VECTOR i s optional. It nust be of
sanme type as ARRAY and nust be
scal ar.
The result is an array of rank
one with the same type as ARRAY.
PRECI SI ON Return the decimal precision in the model representing real

numbers with the same kind type parameter as the argument.
Class. generic inquiry function
Summary.
generi c PRECI SI O\( X)
| NTEGER f uncti on PRECI SI ON( X)

REAL(4) :: X
| NTEGER function PRECI SI ON( X)
REAL(8) ::X

| NTEGER f unction PRECI SI ON( X)
REAL(16) :: X
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

MM_PREFETCH Prefetch the cache line containing R into the cache.

Integer literal | selects the type of prefetch.
Class. nonstandard function
Summary.

SUBROUTI NE MM _PREFETCH(R, I)
REAL*4 R
| NTEGER |

| =0 ==> PREFETCHNTA
| =1 ==> PREFETCHTO
| =2 ==> PREFETCHT1
| =3 ==> PREFETCHT2

MM_PREFETCH Prefetch the cache line containing D into the cache.
Integer literal | selects the type of prefetch.
Class. nonstandard function

Summary.

SUBROUTI NE MM _PREFETCH(D, 1I)
DOUBLE PRECI SI ON D
| NTEGER |

| =0 ==> PREFETCHNTA

=1
| =2
=3

==> PREFETCHTO
==> PREFETCHT1
==> PREFETCHT2
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description
PRESENT Determine whether an optional argument is present.
Class. generic inquiry function

Summary.

generi c PRESENT( A)

Not es.
A may be of any type. It nust be
an optional argument of the
procedure in which PRESENT
function reference appears.
The result has type LOG CAL.

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

PRCDUCT

1-112

Product of all elements of an array along dimension DI M
corresponding to the . TRUE. elements of MASK.

Class. generic transformational function
Summary.
generi ¢ PRODUCT( ARRAY, DI M MASK)

I ARRAY nust be array-val ued, DIM
nmust be scal ar

| NTEGER( 1) function
PRODUCT( ARRAY, DI M MASK)
| NTEGER(1) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(2) function
PRODUCT( ARRAY, DI M MASK)
| NTEGER(2) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(4) function
PRODUCT( ARRAY, DI M MASK)
| NTEGER(4) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(8) function
PRODUCT( ARRAY, DI M MASK)
| NTEGER( 8) :: ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK
REAL(4) function
PRODUCT( ARRAY, DI M MASK)
REAL(4) ::ARRAY

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
PRODUCT (continued) | NTEGER, OPTI ONAL :: DI M

LOG CAL, OPTI ONAL : : MASK

REAL(8) function
PRODUCT( ARRAY, DI M MASK)
REAL(8) ::ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
LOG CAL, OPTI ONAL : : MASK

end
QABS see "ABS(A)”
QACCS see "ACOS(X)”
QACCOSD see "ACOSD(X)”
QACOSH see "ACOSH(X)”
QASI N see "ASIN(X)”
QASI ND see “"ASIND(X)”
QASI NH see "ASINH(X)”
QATAN see “ATAN(X)"
QATAN2 see “ATAN2(Y, X)"
QATAN2D see “ATANZD(Y, X)”
QATAND see “ATAND(X)”
QATANH see “ATANH(X)"
QCos see "COS(X)”
QCCsb see "COSD(X)”
QCCsH see "COSH(X)”
Q@I M see “DIM(X, Y)"
CQEXP see “"EXP(X)”
Q NT see “AINT(A, KIND)”
QOG see "LOG(X)”
QLOGL0 see "LOG10(X)"

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

QVAX1 see “MAX(A1, A2, A3, ..)"
QM N1 see “MIN(A1, A2, A3, ..)"
QVCD see “MOD(A, P)’
QNI NT see “ANINT(A, KIND)”
QPROD Double precision product.

Class. generic elemental nonstandard function

Summary.

generi c QPROX( X, Y)

DOUBLE PRECI SION :: X, Y
end
Q&SI GN see "SIGN(A, B)”
@I N see “SIN(X)”
QSI ND see "SIND(X)"
QSI NH see “"SINH(X)”
QSQRT see “SORT(X)”
QTAN see “TAN(X)”
QTAND see “TAND(X)”
QTANH see “TANH(X)"
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
RADI X Return the base of the model representing numbers of the same

type and kind type parameter as the argument.
Class. generic inquiry function
Summary.
generic RADI X( X)
I NTEGER f uncti on RADI X( X)
I NTEGER(1) ::X
I NTEGER f unction RADI X( X)
I NTEGER(2) :: X
I NTEGER f unction RADI X( X)
| NTEGER(4) :: X
| NTEGER f uncti on RADI X( X)
| NTEGER(8) ::X
I NTEGER f unction RADI X( X)
REAL(4) :: X
I NTEGER f uncti on RADI X( X)
REAL(8) ::X
end
RANDOM_NUMBER Generate pseudorandom number in the range of 0. to 1.
Class. generic subroutine
Summary.
generi ¢ RANDOM NUMBER( HARVEST)

subrouti ne
RANDOM NUVMBER( HARVEST)

REAL(4) ::HARVEST
subrouti ne
RANDOM NUMBER( HARVEST)
REAL(8) ::HARVEST
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
RANDOM_SEED Restart or query the pseudorandom number generator used by

RANDOM_NUMBER.

Class. generic subroutine

Summary.

generi ¢ RANDOM SEED( S| ZE, PUT, CET)

I There nust be exactly one or no
argunent s

!

I PUT and GET nust be a rank-one
and

I nust be of sufficient size

subrouti ne
RANDOM SEED( SI ZE, PUT, GET)

| NTEGER, OPTI ONAL
1 Sl ZE, PUT, GET
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
RANGE Return the decimal exponent range in the model representing
integer or real numbers with the same kind type parameter as the
argument.

Class. generic inquiry function
Summary.
generi c RANGE( X)
I NTEGER f uncti on RANGE( X)
I NTEGER(1) ::X
I NTEGER functi on RANGE( X)
| NTEGER(2) :: X
| NTEGER f uncti on RANGE( X)
| NTEGER(4) :: X
| NTEGER f uncti on RANGE( X)
| NTEGER(8) :: X
I NTEGER f uncti on RANGE( X)

REAL(4) :: X
| NTEGER f uncti on RANGE( X)
REAL(8) ::X

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

REAL

Convert to real type.
Class. generic elemental function
Summary.
generi c REAL(A, KI ND)
REAL function FLOAT(A)
I NTEGER :: A
REAL function REAL(A)
I NTEGER(1) :: A
REAL function FLOATI (A)
I NTECER(2) :: A
REAL function FLOATJ(A)
| NTEGCER(4) :: A
REAL function FLOATK(A)
I NTECER(8) :: A
REAL function SNGL(A)
REAL :: A
REAL function REAL(A)
REAL(4) :: A
REAL function REAL(A)
REAL(8) :: A
REAL function REAL(A)
COWPLEX(4) :: A
REAL function REAL(A)
COVPLEX(8) :: A
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
REPEAT Concatenate several copies of a string.

Class. generic transformational function
Summary.
generi ¢ REPEAT( STRI NG, NCOPI ES)

CHARACTER functi on
REPEAT( STRI NG, NCOPI ES)

CHARACTER : : STRI NG
I NTEGER : : NCOPI ES

end
RESHAPE Construct an array of a specified shape from the elements of a
given array.
Class. generic transformational function
Summary.
generi ¢ RESHAPE( SOURCE, SHAPE, PAD, ORDER)
Not es.
SOURCE may be of any type. It
nmust be array-val ued.
SHAPE nust be of type integer,
rank one and constant size.
PADis optional. It nust have the
same type as SOURCE.
ORDER i s optional. It nust be of
type integer.
The result has the sanme type as
SOURCE.
RNUM Convert character to real type.

Class. specific elemental nonstandard function
Summary.
REAL function RNUMI)
CHARACTER : : |

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
RRSPACI NG Return the reciprocal of the relative spacing of model numbers

near the argument value.
Class. generic elemental function
Summary.
generi ¢ RRSPACI NH X)
REAL(4) function RRSPACI NG X)

REAL(4) :: X
REAL(8) function RRSPACI NG X)
REAL(8) :: X

REAL(16) RRSPACI NG X)
REAL(16) :: X
end

RSHFT Bitwise right shift.
Class. generic elemental nonstandard function
Summary.
generic RSHI FT(I, SHI FT)

| NTEGER( 1) function
RSHFT( |, SHI FT)
I NTEGER(1) ::I,SHFT
| NTEGER(2) function
RSHFT( 1, SHI FT)
I NTEGER(2) ::I,SHFT
| NTEGER(4) function
RSHFT( |, SHI FT)
I NTEGER(4) ::I,SH FT
| NTEGER(8) function
RSHFT( |, SHI FT)
I NTEGER(8) ::I,SH FT
end
Note: SHI FT must be a positive integer of the same KI NDas | .

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
RSHI FT Bitwise right shift.
Class. generic elemental nonstandard function
Summary.

generic RSHI FT(I, SHI FT)

| NTEGER( 1) function
RSHI FT( I, SHI FT)

I NTEGER(1) ::1,SH FT

| NTEGER(2) function
RSHI FT( I, SHI FT)

I NTEGER(2) ::1,SHFT
| NTEGER(4) function
RSHI FT( 1, SHI FT)
| NTEGER(4) ::1,SHFT
| NTEGER(8) function
RSHI FT( I, SHI FT)

I NTEGER(8) ::I,SH FT
end
Note: SHI FT must be a positive integer of the same KI NDas | .

SCALE Return X* (b**1) where b is the base in the model
representation of X.

Class. generic elemental function
Summary.
generic SCALE(X I)
REAL(4) function SCALE(X, I)
REAL(4) ::X; INTEGER ::|I
REAL(8) function SCALE(X, 1)
REAL(8) ::X; INTEGER ::|I
REAL(16) function SCALE(X )
REAL(16) :: X
| NTECER: : |
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SCAN Scan a string for any one of the characters in a set of characters.

Class. generic elemental function
Summary.
generi ¢ SCAN( STRI NG, SET, BACK)

| NTEGER function
SCAN( STRI NG, SET, BACK)

CHARACTER : : STRI NG, SET
LOG CAL, OPTI ONAL :: BACK
end

SELECTED | NT_KI ND Return the value of the kind type parameter of an integer data type
that represents all integer values n with
-10**r < n < 10**r.

Class. generic transformational function
Summary.
generi ¢ SELECTED | NT_KI ND( R)

| NTEGER function
SELECTED | NT_KI ND( R)

| NTEGER :: R
end

SELECTED_REAL_KI ND Return the value of the kind type parameter of a real data type
with decimal precision of at least P digits and a decimal exponent
range of at least R.

Class. generic transformational function

Summary.

generi ¢ SELECTED REAL _KI ND( P, R)
I At | east one argunment nust be
present.

| NTEGER functi on
SELECTED _REAL_KI ND( P, R)

| NTEGER, OPTI ONAL :: P, R
end

continued

1-122



Intrinsic Procedures 1

Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

SET_EXPONENT

Return the model number whose fractional part is the fractional
part of the model representation of X and whose exponent part is
l.

Class. generic elemental function
Summary.
generic SET_EXPONENT( X, 1)
REAL(4) function
SET_EXPONENT( X, 1)
REAL(4) ::X; INTEGER ::|I
REAL(8) function
SET_EXPONENT( X, 1)
REAL(8) ::X; INTEGER ::|I
REAL(16) function
SET_EXPONENT( X, 1)
REAL(16) :: X
| NTECER :: |
end

SHAPE

Return the shape of an array or a scalar.
Class. generic inquiry function
Summary.
generi ¢ SHAPE( SOURCE)
Not es.
SOURCE may be of any type.

The result is of type integer and
is an array of rank one.

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

SI GN

Absolute value of A times the sign of B.
Class. generic elemental function
Summary.
generic SIGN(A B)
| NTEGER( 1) function BSI GN( A, B)
I NTEGER(1) ::AB
| NTEGER(2) function HSI GN( A, B)
I NTEGER(2) ::A B
| NTEGER(2) function
I'1 SIGN(A B)
I NTEGER(2) ::A B
| NTEGER(4) function |SIGN(A B)
| NTEGER(4) :: A B
| NTEGER(4) function JSIGN(A, B)
| NTEGER(4) ::A B
| NTEGER(8) function
Kl SI GN( A, B)
| NTEGER(8) ::A B
REAL function SIG\(A, B)

REAL :: A B
DOUBLE PRECI SI ON function
DSI GN\( A, B)

DOUBLE PRECI SION :: A B
REAL(16) function QSI GN(A B)
REAL(16) :: AB
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SIN Sine function that accepts input in radians.

Class. generic elemental function
Summary.
generic SIN(X)
REAL function S| N(X)

REAL :: X
DOUBLE PRECI SI ON function
DSI N( X)

DOUBLE PRECI SI ON : : X
COWPLEX function CSI N( X)

COVWPLEX :: X
DOUBLE COWMPLEX functi on
CDSI N( X)

DOUBLE COWPLEX :: X
DOUBLE COWPLEX function

ZSI N( X)

DOUBLE COWPLEX :: X
REAL(16) function QSIN(X)
REAL(16) X
COWPLEX(16) function CQSI N(X)

COWPLEX(16) ::X

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

Description

SI ND Sine function that accepts input in degrees.
Class. generic elemental nonstandard function
Summary.
generic Sl ND( X)
REAL function Sl ND(X)
REAL :: X
DOUBLE PRECI SI ON function
DSI ND( X)
DOUBLE PRECI SION :: X
end
SI NH Hyperbolic sine function.

Class. generic elemental function
Summary.
generic SI NH(X)
REAL function Sl NH(X)

REAL :: X
DOUBLE PRECI SI ON function
DSI NH( X)

DOUBLE PRECI SI ON :: X
REAL(16) function QSI NH( X)
REAL(16) :: X

end
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SI ZE Return the number of elements of an array or the extent along a

specified dimension.

Class. generic non-standard inquiry function
Summary.

generic Sl ZE(ARRAY, DM

Not es.

ARRAY may be of any type. It nust
be array-val ued.

DIMis optional. It nust be of
type integer and must not be
array-val ued.

The result is of type integer.
Sl ZEOF Return the number of bytes of storage used by the argument.
Class. generic inquiry function
Summary.
generic S| ZEOF(A)

Note. A may be of any type. The result is of type integer. If Ais a
pointer, the function returns the size of what A points to rather
than the size of Aitself.

SNGL see REAL

SNGLQ see REAL

SPACI NG Return the absolute spacing of model numbers near the argument
value.

Class. generic elemental function
Summary.
generi ¢ SPACI NG X)
REAL(4) function SPACI N X)

REAL(4) :: X
REAL(8) function SPACI NG X)
REAL(8) ::X

end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SPREAD Replicate an array by adding a dimension.
Class. generic transformational function
Summary.
generi ¢ SPREAD( SOURCE, DI M NCOPI ES)
Not es.

SOURCE may be of any type.

DI M nust be of type integer and
nmust be scal ar.

NCOPI ES nust be of type integer
and nust be scal ar.

The result has the sanme type as
SOURCE.

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SORT Square root.

Class. generic elemental function
Summary.

generic SQRT(X)
REAL function SQRT(X)

REAL :: X
DOUBLE PRECI SI ON function
DSQRT( X)

DOUBLE PRECI SI ON : : X
COWPLEX function CSQRT(X)

COVWPLEX :: X
DOUBLE COMPLEX functi on
CDSQRT( X)

DOUBLE COWPLEX :: X
DOUBLE COVPLEX function

ZSQRT(X)
DOUBLE COWPLEX : : X

REAL(16) function QSQRT(X)
REAL(16) :: X
COWPLEX(16) function CQSQRT(X)
COWPLEX(16) :: X
end
continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SUMm Sum all the elements of ARRAY along dimension DI M

corresponding to all the . TRUE. elements of MASK.
Class. generic transformational function
Summary.
generi ¢ SUM ARRAY, MASK, DI M
I ARRAY nust be array-val ued

| NTEGER( 1) function
SUM ARRAY, DI M MASK)
| NTEGER(1) ::ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK

| NTEGER(2) function
SUM ARRAY, DI M MASK)
| NTEGER(2) ::ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(4) function
SUM ARRAY, DI M MASK)
| NTEGER(4) ::ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK
| NTEGER(8) function
SUM ARRAY, DI M MASK)
| NTEGER( 8) :: ARRAY
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK
REAL(4) function
SUM ARRAY, DI M MASK)
REAL(4) ::ARRAY;
| NTEGER, OPTI ONAL :: DI'M
LOG CAL, OPTI ONAL : : MASK
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
SUM (cont i nued) REAL(8) function

SUM ARRAY, DI M MASK)

REAL(8) :: ARRAY

| NTEGER, OPTI ONAL : : DI M
LOG CAL, OPTI ONAL : : MASK

REAL(16) function
SUM ARRAY, DI M MASK)

REAL(16) :: ARRAY
| NTEGER, OPTI ONAL :: DI M
LOG CAL, OPTI ONAL : : MASK
SYSTEM _CLOCK Return integer data from a real-time clock.
Class. generic subroutine

Summary.
generic
SYSTEM CLOCK( COUNT, COUNT_RATE, COUNT_MAX)
subrouti ne
SYSTEM CLOCK( COUNT, COUNT_RATE, CO
UNT_MVAX)
| NTEGER, OPTI ONAL
: - COUNT, COUNT_RATE, COUNT_MAX
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
TAN Tangent in radians.

Class. generic elemental function
Summary.
generic TAN(X)
REAL function TAN( X)

REAL :: X
DOUBLE PRECI SI ON function
DTAN( X)

DOUBLE PRECI SI ON :: X
COWPLEX function CTAN( X)

COWPLEX :: X
DOUBLE COWMPLEX functi on
ZTAN( X)

DOUBLE COWPLEX :: X
REAL(16) function QTAN( X)
REAL(16) :: X
COWPLEX(16) function CQTAN( X)
COWPLEX(16) :: X
end

TAND Tangent function that accepts input in degrees.
Class. generic elemental nonstandard function
Summary.
generi c TAND( X)
REAL function TAND( X)

REAL :: X
DOUBLE PRECI SI ON function
DTAND( X)

DOUBLE PRECI SI ON : : X
REAL(16) function QTAND( X)
REAL(16) :: X

end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
TANH Hyperbolic tangent.

Class. generic elemental function
Summary.
generic TANH( X)
REAL function TANH( X)

REAL :: X
DOUBLE PRECI SI ON function
DTANH( X)

DOUBLE PRECI SI ON : : X
REAL(16) function QTANH
REAL(16) QTANH
end

TI NY Return the smallest positive number in the model representing
numbers of the same type and kind type parameter as the
argument.

Class. generic inquiry function
Summary.
generic TINY(X)
REAL(4) function TINY(X)

REAL(4) :: X
REAL(8) function TINY(X)
REAL(8) :: X

REAL(16) function TINY(X)
REAL(16) :: X
end
continued

1-133



1 Intel Fortran Libraries Reference

Table 1-3 Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure Description

TRANSFER Return a result with a physical representation identical to that of
SOURCE but interpreted with the type and type parameters of
MOLD.

Class. generic transformational function

Summary.

generi ¢ TRANSFER( SOURCE, MOLD, S| ZE)

Not es.
SOURCE may be of any type.
MOLD nay be of any type.
SIZE is optional. It nust be a
scal ar of type integer.
The result has the sane type as
MCLD.

TRANSPOSE Transpose an array of rank two.
Class. generic transformational function
Summary.
generi ¢ TRANSPOSE( MATRI X)
Not es.

MATRI X may be of any type. It
nmust have rank two.

The result has the sane type as
MATRI X.
TRIM Return the argument with trailing blank characters removed.
Class. generic transformational function
Summary.
generic TRI M STRI NG

CHARACTER functi on
TRI M STRI NG

CHARACTER : : STRI NG
end

continued
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Table 1-3

Generic and Specific Intrinsic Procedures (continued)

Intrinsic Procedure

UBOUND

Returns upper bounds of an array.
Class. generic inquiry function

generi c UBOUND( ARRAY, DI M

I ARRAY nust be array-val ued, DIM

nust be scal ar

| NTEGER functi on
UBOUND( ARRAY, DI M

LOG CAL( 1)

| NTEGER functi on
UBOUND( ARRAY, DI M

LOG CAL(2)

| NTEGER function
UBOUND( ARRAY, DI M

LOG CAL( 4)

| NTEGER functi on
UBOUND( ARRAY, DI M

LOG CAL( 8)

| NTEGER functi on
UBOUND( ARRAY, DI M

| NTEGER( 1)

| NTEGER function
UBOUND( ARRAY, DI M

| NTEGER( 2)

| NTEGER function
UBOUND( ARRAY, DI M

| NTEGER( 4)

.. ARRAY;
| NTEGCER, OPTI ONAL : :

DM

. ARRAY;
| NTEGER, OPTI ONAL : :

DM

. ARRAY;
| NTEGER, OPTI ONAL : :

D M

. ARRAY;
| NTEGCER, OPTI ONAL : :

D M

. ARRAY;
| NTECER, OPTI ONAL ::

D M

1 ARRAY;
| NTEGER, OPTI ONAL : :

D M

1 ARRAY;
| NTECER, OPTI ONAL ::

D M

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
UBOUND (continued) | NTEGER function

UBOUND( ARRAY, DI M
| NTEGER(8) :: ARRAY;
| NTEGER, OPTI ONAL :: DI M

| NTEGER function
UBOUND( ARRAY, DI M
REAL(4) ::ARRAY;
| NTEGER, OPTIONAL :: DI M

| NTEGER function
UBOUND( ARRAY, DI M
REAL(8) ::ARRAY;
| NTEGER, OPTIONAL :: DM

| NTEGER function
UBOUND( ARRAY, DI M
REAL(16) :: ARRAY;
| NTEGER, OPTI ONAL :: DI M

| NTEGER function
UBOUND( ARRAY, DI M
COVPLEX(4) ::ARRAY;
| NTEGER, OPTIONAL :: DI M

| NTEGER function
UBOUND( ARRAY, DI M
COWVPLEX(8) :: ARRAY;
| NTEGER, OPTI ONAL :: DI M

| NTEGER function
UBOUND( ARRAY, DI M
COVPLEX(16) :: ARRAY;
| NTEGER, OPTIONAL :: DI M

| NTEGER functi on
UBOUND( ARRAY, DI M

CHARACTER : : ARRAY;
I NTEGER, OPTI ONAL :: DI M

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
UBQUND (continued) | NTEGER f uncti on

UBOUND( ARRAY, DI M

DERIVED_TYPE : : ARRAY;
I NTEGER, OPTI ONAL :: DI M

end
UNPACK Unpack an array of rank one into an array under control of
a mask.
Class. generic transformational function
Summary.
generi ¢ UNPACK( VECTOR, MASK, FI ELD)
Not es.
VECTOR may be of any type. It
nmust have rank one.
MASK nust have | ogical type. It
nmust be array-val ued.
FI ELD rmust be the sane type as
VECTOR.
The result has the sane type as
VECTOR.
VERI FY Verify that a set of a characters contains all the characters in a

string by identifying the position of the first character that does not
appear in a given set of characters.

Class. generic elemental function
Summary.
generi c VERI FY( STRI NG, SET, BACK)

| NTEGER functi on
VERI FY( STRI NG, SET, BACK)

CHARACTER : : STRING SET
LOGE CAL, OPTI ONAL : : BACK
end

continued
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Table 1-3 Generic and Specific Intrinsic Procedures (continued)
Intrinsic Procedure Description
XOR Bitwise exclusive OR.
Class. generic elemental nonstandard function
Summary.

generic XOR(I,J)
I NTEGER( 1) function XOR(I1,J)

I NTEGER(1) ::1,J
| NTEGER(2) function XOR(I1,J)
I NTEGER(2) ::1,J
| NTEGER(4) function XOR(I,J)
I NTEGER(4) ::1,J
| NTEGER(8) function XOR(I1,J)
| NTEGER(8) ::1,J
end
Note: this function can also be
specified in all its forns as
| XOR
ZABS see ABS
ZC0s see COS
ZEXP see EXP
ZLOG see “"LOG(X)”
ZSI N see SI N
ZSQRT see SQRT
ZTAN see TAN
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Intrinsic Procedure Specifications

This section contains detail ed specifications of Intel Fortran intrinsic
procedures, which are listed in aphabetical order.

For asummary of all generic aswell as specific intrinsic procedures, see
Table 1-3 in the section “ "

All of the intrinsic procedures in this section are generic. This means that
each intrinsic procedure may be called with more than one argument
type/kind/rank pattern.

In many cases, the kind and type of intrinsic function results are the same as
that of the “principal” argument. For example, the SI N function may be
called with any kind of real argument or any kind of complex argument, and
the result has the type and kind of the argument.

Intrinsic procedure references may use keywords, in which case the actual
argument expression is preceded by the dummy argument name (the
argument keyword) and an “=" symbol. These argument keywords are
shown in the following descriptions of the procedures.

Some intrinsic procedure’s arguments are optional. Optional arguments are
noted as such in the following descriptions.

ABS(A)

Description
Absolute value.

Class
Elemental function.

Argument
A must be of type integer, real, or complex.
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Result Type and Type Parameter
The same as A except that if Aiscomplex, theresultisreal.

Result Value
If Aisof typeinteger or real, the value of theresultis [A|.
If Aiscomplex with value (%, y), theresult is equal to a processor-dependent

roximation to
appi /—X2 n y2

Examples

ABS(-1) has the value 1.

ABS(-1.5) has the value 1.5.
ABS((3.0, 4.0)) has the value 5.0.

ACHAR(I)

Converts an integer to an ASCII
representation

Description

Returns the character in a specified position of the ASCII collating
sequence. Itistheinverse of the | ACHAR function.

Class
Elemental function.

Argument
I must be of type integer.

Result Type and Type Parameter
Character of length one with kind type parameter value KI ND(* A’ ) .
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Result Value

If I hasavalueintherange0<1 <127, theresult isthe character in
position | of the ASCII collating sequence, provided the processor is
capable of representing that character; otherwise, the result is
processor-dependent.

If the processor is not capabl e of representing both uppercase and lowercase
lettersand | correspondsto aletter in a case that the processor is not
capable of representing, the result is the letter in the case that the processor
is capable of representing.

ACHAR( | ACHAR( C)) must have the value Cfor any character C capable of
representation in the processor.

Examples
ACHAR(88) is 'X .
ACHAR(42) is '*'.

ACOS(X)

Description
Arccosine (inverse cosine) function in radians.

Class
Elemental function.

Argument
X must be of type real with avalue that satisfies the inequality [X| < 1.

Result Type and Type Parameter
Same as X.
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Result Value

The result has a val ue equal to a processor-dependent
approxi mation to arccos(X), expressed in radians. |t
lies in the range 0 < ACOS(X) < T

Examples
ACOS( 0. 54030231) has the value 1.0.

ACOS(.1_H GH) has the val ue 1.4706289056333 with
kind H GH.

ACOSD(X)

Description
Arccosine (inverse cosine) in degrees.

Class
Elemental nonstandard function.

Argument
X must be of type real with avalue that satisfies the inequality [X| < 1.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
arccos(X), expressed in degrees. It liesin the range 0 < ACOSD( X) < 180.

Examples

ACCSD( 0. 0000001) has the val ue 89.99999.
ACCSD(0.5) has the val ue 60.0.
ACCSD(-1.0) has the value 180.0.
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ACOSH(X)

Description
Hyperbolic arccosine of radians.

Class
Elemental nonstandard function.

Argument
X must be of type real with avalue X= 1.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to the
hyperbolic arccosine of X. It liesin the range 0 < ACOSH( X) .

Examples

ACCSH( 1.0) has the value 0.0.

ACCSH( 180.0) has the val ue 5.8861.

ACCSH(0.0) has the value NaN (not a nunber).
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ADJUSTL(STRING)

Description
Adjust to the left, removing leading blanks and inserting trailing blanks.

Class
Elemental function.

Argument
STRI NG must be of type character.

Result Type
Character of the same length and kind type parameter as STRI NG

Result Value

Thevalue of theresult isthe same as STRI NGexcept that any leading blanks
have been deleted and the same number of trailing blanks have been
inserted.

Example
ADJUSTL(' BbWORD' ) i's ' WORDbb' .
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ADJUSTR(STRING)

Description
Adjust to the right, removing trailing blanks and inserting leading blanks.

Class
Elemental function.

Argument
STRI NG must be of type character.

Result Type
Character of the same length and kind type parameter as STRI NG

Result Value

Thevalue of theresult isthe same as STRI NG except that any trailing blanks
have been deleted and the same number of leading blanks have been
inserted.

Examples
ADJUSTR(’ WORDbb’ ) has the val ue ' bbWORD .

1-145



1 Intel Fortran Libraries Reference

1-146

AIMAG(Z)

Description
Imaginary part of a complex number.

Class
Elemental function.

Argument
Z must be of type complex.

Result Type and Type Parameter
Real with the same kind type parameter as Z.

Result Value
If Z hasthe value (X, y), the result has valuey.

Examples
Al MAG (2.0, 3.0)) hasthevaue3.0.

Al MAG (2. 0_HI GH, 3.0)) hasthevaue 3.0 with kind HI GH; the parts of
acomplex literal constant have the same precision, which isthat of the part
with the greatest precision.
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AINT(A, KIND)

Optional Argument
KI ND

Description
Truncation to awhole number.

Class
Elemental function.

Arguments
A must be of typereal.
KI ND (optional)  must be a scalar integer initialization expression.

Result Type and Type Parameter

Theresultisof typereal. If KI NDis present, the kind type parameter is that
specified by KI ND; otherwise, the kind type parameter isthat of A.

Result Value

If |A| <1, Al NT(A) hasthevalueO; if A= 1, Al NT(A) hasavalue equa to
the integer whose magnitude is the largest integer that does not exceed the
magnitude of A and whose sign is the same as the sign of A.

Examples
Al NT(2.783) has the value 2.0.
Al NT(-2.783) has the value -2.0.

AINT(2.1111111111111 HIGH) and AINT(2.1111111111111,
H GH) have the value 2.0 with kind H GH
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ALL(MASK, DIM)

Optional Argument
DM

Description
Determine whether al valuesare. TRUE. in MASK along dimension DI M

Class
Transformational function.

Arguments

MASK

must be of typelogical. It must not be scalar.
DI M(optional)

must be scalar and of type integer with valueintherange1 < Dl M<n
where n istherank of MASK. The corresponding actual argument must not
be an optional dummy argument.

Result Type, Type Parameter, and Shape

Theresult is of type logical with the same kind type parameter as MASK. It
isscalar if DI Mis absent or MASK has rank one; otherwise, the result isan
array of rank n-1 and of Shape (dl, d2, veey dDIM-l’ dD|M+11 very dn) where (dl’
dy, ..., d,) isthe shape of MASK.
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Result Value

Casel Theresult of ALL( MASK) hasthevalue. TRUE. if dl
elements of MASK are. TRUE. or if MASK has size zero,
and the result hasvalue . FALSE. if any element of
MASK is. FALSE. .

Case?2 If MASK hasrank one, ALL( MASK, DI M hasavalue
equal to that of ALL( MASK) . Otherwise, the value of

element (S;, S, -+ SDIM-1> SDIM+1» -+ Sny) OF ALL( MASK,
DI M isequal to ALL(MASK (Sy, Sp, ..., SpIM-1: 5 SDIM+1s
e S)-

Examples

Casel Thevaueof ALL((/ .TRUE., .FALSE.,
.TRUE. /)) is .FALSE..

ALL((/ .TRUE. BIT, .TRUE. BIT,
.TRUE. BIT /)) isthevalue. TRUE. BIT.

Case 2 If Bisthearray
135
246
and Cisthe array
035
748
thenALL(B .NE. C, DIM = 1) is[. TRUE.,

.FALSE.,.FALSE.]andALL(B .NE. C, DIM = 2)
is[. FALSE. ,. FALSE. ].
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ALLOCATED(ARRAY)

Description
Indicate whether or not an allocatable array is currently allocated.

Class
Inquiry function.

Argument
ARRAY must be an allocatable array.

Result Type, Type Parameter, and Shape
Default logical scalar.

Result Value

Theresult hasthevalue. TRUE. if ARRAY is currently allocated and has the
value. FALSE. if ARRAY isnot currently alocated. The result is undefined
if the allocation status of the array is undefined.

Example

If the following statements are processed
REAL, ALLOCATABLE :: A(:,:)
ALLOCATE (A(10, 10))

PRI NT *, ALLOCATED (A)

then T is printed.
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AND(l, J)

Description
Bitwise AND.

Class
Elemental nonstandard function.

Arguments
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .

Result Value

The result has the value obtained by performing abitwise AND on | and J
according to the following truth table:

AND(1, J)
1

O B O kPG

I

1
1 0
0 0
0 1
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The model for interpreting an integer value as a sequence of bitsisin the
section “The Bit Model”.

Example
The following program produces the output “ 115 1”.
K is assigned the binary value 0001, which is 1in decimal.

PROGRAM andt est
INTEGER |, J, K

| = B 1011’
J = B 0101’
K= AND(I, J)
PRINT *, |, J, K
END

ANINT(A, KIND)

Optional Argument
Kl ND

Description
Nearest whole number.

Class
Elemental function.

Arguments
A must be of typereal.
KI ND (optional) ~ must be a scalar integer initialization expression.
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Result Type and Type Parameter

Theresultisof typereal. If KI NDis present, the kind type parameter is that
specified by KI ND; otherwise, the kind type parameter isthat of A.

Result Value

If A>0, ANI NT( A) hasthevalue Al NT( A+0. 5) ; if A< 0, ANI NT( A) hasthe
value Al NT( A-0. 5) .

Examples
ANI NT( 2. 783) hasthevalue 3.0.
ANI NT(—2. 783) hasthe value—3.0.

ANI NT( 2. 7837837837837_H GH) and
ANI NT( 2. 7837837837837, H GH) have the value 3.0 with kind HI GH.

ANY(MASK, DIM)

Optional Argument
DM

Description
Determine whether any valueis. TRUE. in MASK along dimension DI M

Class
Transformational function.

Arguments
MASK must be of typelogical. It must not be scalar.
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DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where n isthe rank of MASK. The
corresponding actual argument must not be an optional
dummy argument.

Result Type, Type Parameter, and Shape

Theresult is of type logical with the same kind type parameter as MASK. It
isscalar if DI Mis absent or MASK has rank one; otherwise, the result isan
array of rank n-1 and of Shape (dl, d2, veey dDIM-l’ dD|M+11 very dn) where (dl’
dy, ..., d,) isthe shape of MASK.

Result Value

Casel The result of ANY( MASK) hasthevalue. TRUE. if any
element of MASK is. TRUE. and hasthevaue. FALSE.
if no elementsare. TRUE. or if MASK has size zero.

Case?2 If MASK has rank one, ANY( MASK, DI M has avalue
equal to that of ANY( MASK) . Otherwise, the value of
element (s1,s2,...,sDl M 1,sDl M+1, ..., sn) of
ANY( MASK, DI M isequal to ANY(MASK(s1,s2, ...,
sDI M 1,:,sDl M1,. . .,sn)).

Examples

Casel Thevalue of ANY((/ .TRUE., .FALSE.,

.TRUE. /)) is. TRUE. .

ANY((/ .FALSE. BIT, .FALSE. BIT,
.FALSE. BIT /)) is.FALSE. BIT.

Case 2 If Bisthearray

135
246

and Cisthe array

035
748
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then ANY(B . NE. C, DIM = 1) is[. TRUE. ,
FALSE.,.TRUE.]andANY(B .NE. C, DIM = 2) is
[. TRUE. ,. TRUE. ].

ASIN(X)

Description
Arcsine (inverse sine) function in radians.

Class
Elemental function.

Argument
X must be of typereal. Itsvalue must satisfy the inequality |X| < 1.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
arcsin(X), expressed in radians. It liesin the range -102 < ASI N( X) < 102

Examples
ASI N( 0. 84147098) hasthevalue 1.0.
ASI N(1. 0_H GH) hasthe value 1.5707963267949 with kind HI GH.
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ASIND(X)

Description
Arcsine (inverse sine) function in degrees.

Class
Elemental nonstandard function.

Argument
X must be of typereal. Itsvalue must satisfy the inequality |X| < 1.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
arcsin(X), expressed in degrees. It liesin the range -90 < ASI N( X) < 90.

Examples
ASI NI - 1. 0) hasthe value -90.0.
AS| N 0. 5) hasthe 7value 30.0.



Intrinsic Procedures 1

ASINH(X)

Description
Hyperbolic arcsine of radians.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to the
hyperbolic arcsine of X.

Examples
ASI NH(- 1. 0) hasthe value-0.88137.
ASI NH( 180. 0) hasthe value 5.88611.
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ASSOCIATED(POINTER, TARGET)

Optional Argument
TARGET

Description

Returns the association status of its pointer argument or indicates the
pointer is associated with the target.

Class
Inquiry function.

Arguments

PO NTER must be a pointer and may be of any type. Its
pointer association status must not be undefined.

TARGET (optional) must be a pointer or target. If itisapointer, its
pointer association status must not be undefined.

Result Type

Theresult is scalar of type default logical.

Result Value

Casel If TARGET isabsent, theresultis. TRUE. if PO NTERIiS
currently associated with atarget and . FALSE. if it
is not.

Case 2 If TARGET ispresent and isatarget, theresultis. TRUE.

if PO NTERis currently associated with TARGET and
. FALSE. if itisnot.
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Case 3

Examples
Casel

Case?2

If TARGET is present and is apointer, theresult is

. TRUE. if both PO NTER and TARGET are currently
associated with the same target, and is. FALSE.
otherwise. If either PO NTER or TARGET is
disassociated, theresult is. FALSE. .

ASSOCI ATED( PTR) is. TRUE. if PTRis currently
associated with atarget.

ASSCCI ATED( PTR, TAR) is. TRUE. if thefollowing

statements have been processed:

REAL, TARGET :: TAR (0:100)
REAL, PO NTER :: PTR(:)

PTR => TAR

The subscript range for both TAR and PTRis 0:100.
If the pointer assignment statement is either

PTR => TAR(:)

or

PTR => TAR(0: 100)

then ASSCCI ATED( PTR, TAR) isdtill . TRUE. , but in
both cases the subscript range for PTRis 1:101.

However, if the pointer assignment statement is
PTR => TAR(0: 99)

then ASSCCI ATED( PTR, TAR) is. FALSE. , because
TAR(0: 99) isnhot the same as TAR.
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Case 3 ASSOCI ATED( PTRL, PTR2) is. TRUE. if the
following statements have been processed.

REAL, PO NTER :: PTRI(:), PTR2(:)
ALLOCATE( PTR1( 0: 10))

PTR2 => PTR1

After the execution of either

NULLI FY( PTR1)

or

NULLI FY( PTR2)

the statement ASSOCI ATED( PTR1, PTR2) evaluatesto
. FALSE. .

ATAN(X)

Description
Arctangent (inverse tangent) function in radians.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to
arctan(X), expressed in radians, that liesin the range -2 < ATAN( X) < 172

Examples
ATAN( 1. 5574077) hasthevaue 1.0.
ATAN(2. 0_HI GH 3. 0) hasthe value 0.58800260354757 with kind HI GH.

ATAN2(Y, X)

Description

Arctangent (inverse tangent) function inradians. The result is the principal
value of the argument of the nonzero complex number (X, Y).

Class
Elemental function.

Arguments
Y must be of typereal.
X must be of the same type and kind type parameter as Y.

If Y has the value zero, X must not have the value zero.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to the
principal value of the argument of the complex number (X, Y), expressedin
radians.

Theresult liesintherange -1t <ATAN2(Y, X) <Tandisequal to a
processor-dependent approximation to a value of arctan(Y/X) if Xz0.

If Y>0, theresult ispositive. If Y=0, theresult iszeroif X>0 and theresultis
Ttif X<0. If Y<O, the result is negative. If X=0, the absolute value of the
result isTv/2.

Examples
ATAN2( 1. 5574077, 1.0) hasthevaue 1.0.
If Y hasthe value

e

and X has the value

3

-11

then the value of ATAN2(Y, X) is
3 T

4 4
c 1L
4 "4
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ATAN2D(Y, X)

Description
Arctangent (inverse tangent) function in degrees.

Class
Elemental nonstandard function.

Arguments
Y must be of typereadl.
X must be of the same type and kind type parameter as Y.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to the
principa value of the argument of the complex number (X, Y), expressedin
degrees, that liesin the range -90 < ATAN2D( Y, X) < 90.

Examples

ATAN2D(1. 0, 1.0) hasthevaue45.0.
ATAN2D( 1. 0, 0.0) hasthevalue 90.0.
ATAN2D(8735. 0, 1.0) hasthe value 89.99344.
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ATAND(X)

Description
Arctangent (inverse tangent) function in degrees.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
arctan(X), expressed in degrees, that liesin the range -90 < ATAND( X) < 90.

Examples

ATAND( 1. 0) hasthe value 45.0.

ATAND( 0. 0) hasthe value 0.0.

ATAND( - 94373. 0) hasthe value -89.9994.
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ATANH(X)

Description
Hyperbolic arctangent of radians.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to the
hyperbolic arctangent of X.

Examples

ATANH( 0. 0) hasthe value 0.0.

ATANH( - 0. 77) hasthe value -1.02033.
ATANH( 0. 5) hasthe value 0.549306.
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BADDRESS(X)

Description
Return the address of X.

Class
Inquiry nonstandard function.

Argument
X may be of any type.

Result Type
Theresult is of type default integer.
Example.
The following program:
PROCGRAM bat est
I NTEGER X(5), |
DO I1=1, 5
PRI NT *, BADDRESS(X(!))
END DO
END
Could produce this output:
2063835808
2063835812
2063835816
2063835820
2063835824
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BIT_SIZE(l)

Description

Returns the number of bitsn, defined by the model in the section “
", for integers with the kind parameter of the argument.

Class
Inquiry function.

Argument
I must be of type integer.

Result Type, Type Parameter, and Shape
Scalar integer with the same kind type parameter as| .

Result Value

Theresult has the value of the number of bitsnin the model integer, defined
for bit manipulation contexts in the section “ ", for integers
with the kind parameter of the argument.

Examples
BI T_SI ZE( 1) hasthevaue 32 if n inthe model is 32.
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BTEST(l, POS)

Description
Tests a bit of aninteger value.

Class
Elemental function.

Argument

I must be of type integer.

PCS must be of type integer. It must be nonnegative and be
lessthan BI T_SI ZE(1) .

Result Type

Theresult is of type default logical.

Result Value

Theresult hasthevaue. TRUE. if bit POS of | hasthe value 1 and has the
value. FALSE. if bit PGS of I has the value 0. The model for the
interpretation of an integer value as a sequence of bitsisin the section *

Examples
BTEST(8, 3) hasthevalue. TRUE. .
BTEST(8_SHORT, 3) hasthevaue. TRUE. .

If Ahasthevalue[1, 2, 3, 4] then the value of BTEST( A, 2) is[. FALSE. ,
. FALSE. , . FALSE. ,. TRUE. ] and thevalue of BTEST(2, A) is[. TRUE.,
.FALSE. ,.FALSE.,.FALSE.].
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CEILING(A)

Description
Returns the least integer greater than or equal to its argument.

Class
Elemental function.

Argument
A must be of type real.

Result Type and Type Parameter
Default integer.

Result Value

The result has a value equal to the least integer greater than or equal to A.
The result is undefined if the processor cannot represent this valuein the
default integer type.

Examples

CEl LI N& 3. 7) hasthevalue4.

CEl LI N§ -3. 7) hasthevalue-3.

CEl LI NG 20. 0_H GH 3) hasthevalue?7.
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CHAR(l, KIND)

Optional Argument
KI ND

Description

Returns the character in agiven position of the processor collating sequence
associated with the specified kind type parameter. It isthe inverse of the
function | CHAR.

Class

Elemental function.

Arguments

I must be of type integer with avalueintherange0O<1 <
n-1, where n isthe number of charactersin the collating
sequence associated with the specified kind type
parameter.

KI ND (optional)  must be a scalar integer initialization expression.

Result Type and Type Parameters

Character of length one. If KI NDis present, the kind type parameter is that
specified by KI ND; otherwise, the kind type parameter isthat of default
character type.
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Result Value

The result isthe character in position | of the collating sequence associated
with the specified kind type parameter.

| CHAR( CHAR( 1, KIND(C))) must havethevaluel forO<1 <n-1and
CHAR(| CHAR(C), KIND(C)) must havethe value Cfor any character C
capable of representation in the processor.

Example.

CHAR(88) is’ X’ on aprocessor using the ASCII collating sequence.

CMPLX(X, Y, KIND)

Optional Arguments
Y, KI ND

Description
Convert to complex type.

Class
Elemental function.

Arguments
X must be of type integer, real, or complex.
Y (optional) must be of type integer or real. It must not be present if

Xis of type complex.
KI ND (optional)  must be a scalar integer initialization expression.
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Result Type and Type Parameter

Theresult is of type complex. If KI NDis present, the kind type parameter is
that specified by KI ND; otherwise, the kind type parameter isthat of default
real type.

Result Value

If Y isabsent and X is not complex, itisasif Y were present with the
value zero.

If Yisabsent and X is complex, it isasif Y were present with the value
Al MAG( X) .

CMPLX( X, Y, KI ND) has the complex value whose real part is
REAL( X, KI ND) and whose imaginary part is REAL( Y, KI ND) .

Examples
CWPLX(-3) is =3.0 + 0i.
CWMPLX((4.1,0.0), KIND=HI GH), CMPLX((4.1,0), KIND=H GH),

and CWPLX(4.1, KIND=HIGH) are each 4.1 + 0.0i with
kind H GH

CONJG(2)

Description
Conjugate of a complex number.

Class
Elemental function.

Argument
Z must be of type complex.
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Result Type and Type Parameter
Same as Z.

Result Value
If Z hasthevalue (x, y), theresult hasthevalue (x, -vy).

Examples
CONJG( (2.0, 3.0) is (2.0, — 3.0).
CONJGE (0., —4.1 HIGH)) is 0 + 4.1i with kind H GH

COS(X)

Description
Cosine function in radians.

Class
Elemental function.

Argument
X must be of type real or complex.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to
cos(X). If Xisof typeredl, itisregarded asavalueinradians. If Xisof type
complex, itsreal part is regarded asavauein radians.

Examples
COS( 1. 0) hasthe value 0.54030231.

COS((1.0_H GH, 1.0)) hasthevalue 0.83373002513115 —
0.98889770576287i with kind HI GH.

COSD(X)

Description
Cosine function that accepts input in degrees.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation
to cos(X).

Examples
COSD( 0. 0) hasthevalue 1.0.
COSD( 60. 0) hasthevalue0.5.

COSH(X)

Description
Hyperbolic cosine function.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
cosh(X).

Examples
COSH( 1. 0) hasthe value 1.5430806.
COSH( 0. 1_HI GH) hasthe value 1.0050041680558 with kind HI GH.
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COUNT(MASK, DIM)

Optional Argument
DM

Description
Count the number of . TRUE. elements of MASK along dimension DI M
Class. Transformational function.

Argument
MASK must be of typelogical. It must not be scalar.

DI M(optional) must be scalar and of type integer with avalue in the
range

1< DI M< n, wheren isthe rank of MASK. The corresponding actual

argument must not be an optional dummy argument.

Result Type, Type Parameter, and Shape

Theresult is of type default integer. Itisscalar if DI Misabsent or MASK has
rank one; otherwise, theresult isan array of rank n-1 and of shape(d4, d,,

., doym1s doiwmers - - -s dp)where(dq, d,, ..., d,)istheshape
of MASK.
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Result Value
Casel

Case 2

Examples
Case 1l

Case 2

The result of COUNT( MASK) has avaue equal to the
number of . TRUE. elements of MASK or has the value
zero if MASK has size zero.

If MASK has rank one, COUNT( MASK, DI M hasavalue
equal to that of COUNT( MASK) . Otherwise, the value of

element (s1, S2, ..., Spim1r SDIMELr -+ -» Sn)
of COUNT(MASK, DI M isequal to COUNT( MASK( s,
S2, ..., SpDIM1r -» SDIM¥lr - - - Sn)).

Thevaue of COUNT((/ .TRUE., .FALSE.,
.TRUE. /)) is2.

If Bisthearray
135

246

and Cisthe array
035

748

then COUNT(B .NE. C, DIM = 1) is[2, 0, 1]
and COUNT(B .NE. C, DIM = 2) is[1, 2].
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CPU_TIME(TIME)

Description

CPU_TIME returns a processor dependent time in seconds. To get el apsed
CPU_TIME, you must call theintrinsic twice, onceto get the start time, and
again to get afinish time, and then subtract start from finish.

Class
Subroutine

Argument

TI ME must be scalar and of type real.

As an extension Intel Fortran allows TIME to be of type REAL*8, REAL*16, or
DOUBLE-PRECISION.

Result Type and Type Parameter
Same as Tl ME.
Example

PROGRAM TI MEI T
REAL STARTTI ME/ 0. 0/, STOPTI ME/ 0. 0/
A=1.2
CALL CPU_TI ME( STARTTI ME)
DO | = 1, 100000
B = COOS(CMPLX(a, 0.0)) * CSIN(CMPLX(a, 0.0))
ENDDO
CALL CPU_TI ME( STOPTI ME)
PRINT *," CPU TIME WAS ', STOPTI ME - STARTTI ME
END
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CSHIFT(ARRAY, SHIFT, DIM)

Optional Argument
DM

Description

Perform acircular shift on an array expression of rank one, or perform
circular shiftson all the complete rank one sections along a given dimension
of an array expression of rank two or greater.

Elements shifted out at one end of a section are shifted in at the other end.
Different sections may be shifted by different amounts and in different
directions (positive for left shifts, negative for right shifts).

Class
Transformational function.

Arguments

ARRAY may be of any type. It must not be scalar.

SHI FT must be of type integer and must be scalar if ARRAY has
rank one; otherwise, it must be scalar or of rank n-1 and
of shape(d;, do, ..., dpm1, doime1s -- - dp)
where(dq, d,, ..., d,)istheshapeof ARRAY.

DI M(optional) must be a scalar and of type integer with avaluein the
range 1 < DI M< n, wheren isthe rank of ARRAY. If DI M
isomitted, it isasif it were present with the value 1.

Result Type, Type Parameter, and Shape

Theresult is of the type and type parameters of ARRAY, and has the shape of
ARRAY.
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Result Value
Case1l

Case?2

Examples
Casel

Case 2

If ARRAY has rank one, element i of theresult is
ARRAY(1 + MODULQ(i + SHIFT — 1,
Sl ZE( ARRAY) ) ) .

If ARRAY has rank greater than one, section (s1, s2,

., sDiM1, :, sDIM1, ...., sn)oftheresult
has avalue equal to CSH FT( ARRAY(S4, So, ...,
SpiM1: s SDIML, ----» Sp), SN, 1),wheresh
iSSHI FT or SH FT(S1, S2, ..., SDIM1r SD M

Sn) -

If Visthearray [1, 2, 3, 4, 5, 6], the effect of shifting VvV
circularly to the left by two positionsis achieved by
CSHI FT(V, SH FT = 2) which hasthe vaue
[3,4,5,6,1,2].

CSHI FT(V, SH FT = -2) achievesacircular shift to
the right by two positions and has the value
[5,6,1,2,3,4].

The rows of an array of rank two may al be shifted by
the same amount or by different amounts. If Misthe

array

123
456
789

then thevalueof CSHI FT(M SHIFT = -1, DIM = 2) is
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and the value of CSHI FT(M  SHI FT =
(/ -1, 1, 0 /), DIM= 2) is
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312
564
789

DATE_AND_TIME(DATE, TIME, ZONE, VALUEYS)

Optional Arguments
DATE, TI ME, ZONE, VALUES

Description

Returns data on the rea-time clock and date in a form compatible with the
representations defined in 1SO 8601:1988 (“ Data el ements and interchange
formats — Information interchange — Representation of dates and times”).

Class
Subroutine.

Arguments

DATE (optional)  must be scalar and of type default character, and must be
of length at least 8 in order to contain the complete
value. Itisan | NTENT( QUT) argument. Its leftmost 8
characters are set to a value of the form CCYYMVDD,
where CCisthe century, YY the year within the century,
MM the month within the year, and DD the day within
the month. If there is no date available, they are set to
blank.

TI ME (optional)  must be scalar and of type default character, and must be
of length at least 10 in order to contain the complete
value. Itisan | NTENT( QUT) argument. Its leftmost 10
characters are set to avalue of the form hhnmss. sss,
where hh isthe hour of the day, mmis the minutes of the
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hour, and ss.sss is the seconds and milliseconds of the
minute. If there is no clock available, they are set to
blank.

ZONE (optional)  must be scalar and of type default character, and must be
of length at least 5 in order to contain the complete
value. Itisan | NTENT( OQUT) argument. Itsleftmost 5
characters are set to avalue of the form thhnmm where
hh and nmare the time difference with respect to
Coordinated Universal Time (UTC) in hours and parts
of an hour expressed in minutes, respectively. If thereis
no clock available, they are set to blank.

VALUES (optional) must be of type default integer and of rank one. Itisan
| NTENT( OUT) argument. Itssize must be at least 8.
The values returned in VALUES are as follows:

VALUES( 1) the year (for example, 1990), or -HUGE( 0) if thereisno
date available;

VALUES( 2) the month of the year, or —\HUGE( 0) if thereis no date
available;

VALUES( 3) the day of the month, or -HUGE( 0) if thereis no date
available;

VALUES( 4) the time difference with respect to Coordinated

Universal Time (UTC) in minutes, or -HUGE( 0) if this
information is not available;

VALUES( 5) the hour of the day, in the range of 0 to 23, or
—HUGE( 0) if thereisno clock;

VALUES( 6) the minutes of the hour, in the range 0 to 59, or
—HUGE( 0) if thereisno clock;

VALUES( 7) the seconds of the minute, in the range 0 to 60, or
—HUGE( 0) if thereisno clock;

VALUES( 8) the milliseconds of the second, in the range 0 to 999, or

—HUGE( 0) if thereisno clock.
The HUGE intrinsic function is described in the section “
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Example
| NTEGER DATE_TI ME (8)
CHARACTER (LEN = 10) BI G BEN (3)
CALL DATE_AND TIME (BIG BEN (1), BIGBEN (2), &

Bl G BEN (3), DATE TI ME)
if called in Geneva, Switzerland on 1985 April 12 at 15:27:35.5 would have
assigned thevalue"19850412bb" to Bl G_BEN( 1) , the value "152735.500"
to BI G_BEN( 2), and the value "+0100bbbbb" to BI G_BEN( 3) , and the
following values to DATE_TI ME: 1985, 4, 12, 60, 15, 27, 35, 500.

Note that UTC is defined by CCIR Recommendation 460-2 (and is also
known as Greenwich Mean Time).

DBLE(A)

Description
Convert to double precision real type.

Class
Elemental function.

Argument
A must be of type integer, real, or complex.

Result Type and Type Parameter
Double precision real.

Result Value
Casel If Aisof type double precision real, DBLE( A) =A.
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Case?2 If Aisof typeinteger or real, the result is as much
precision of the significant part of A asadouble
precision real datum can contain.

Case3 If Aisof type complex, theresult isas much precision of
the significant part of the real part of A asadouble
precision real datum can contain.

Examples
DBLE(—. 3) is—0.3 of type double precision real.
DBLE( 1. 0_H GH 3) i50.33333333333333 of type double precision real.

DFLOAT(A)

Description
Convert to double precision type.

Class
Elemental nonstandard function.

Argument
A must be of type integer.

Result Type and Type Parameter
Double precision.

Example
DFLOAT(56) is56.0 of type double precision.
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DIGITS(X)

Description

Returns the number of significant digits in the model representing numbers
of the same type and kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of type integer or real. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value

Theresult hasthevalue q if X isof typeinteger and p if Xisof type real
where g and p are as defined in the section “

for the model representing numbers of the same type and kind type
parameter as X.

Example

DI G TS( X) hasthe value 24 for real X whose model is described in the
section * "
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DIM(X, Y)

Description
The difference X-Y if it is positive; otherwise zero.

Class
Elemental function.

Argument
X must be of type integer or real.
Y must be of the same type and kind type parameter as X.

Result Type and Type Parameter
Same as X.

Result Value
The value of theresult is XY if X > Y and zero otherwise.

Examples
DI M5, 3) hasthevalue2. DI M -3.0, 2.0) hasthevalueO.0.
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DNUM(I)

Description
Convert to double precision.

Class
Elemental nonstandard function.

Argument
I must be of type character.

Result Type
Double precision.

Examples

DNUM " 3. 14159") is 3.14159 of type double precision.

The following code sets x to 311.0:
CHARACTER( 3) i
DOUBLE PRECI SI ON x
i = "311"
x = DNUMI)
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DOT_PRODUCT(VECTOR_A, VECTOR_B)

Description
Performs dot-product multiplication of numeric or logical vectors.

Class
Transformational function.

Argument

VECTOR_A must be of numeric type (integer, real, or complex) or of
logical type. It must be array valued and of rank one.

VECTOR B must be of numeric typeif VECTOR_Ais of numeric

typeor of typelogical if VECTOR_Aisof typelogical. It
must be array valued and of rank one. It must be of the
same size as VECTOR_A.

Result Type, Type Parameter, and Shape
Theresult is scalar.

If the arguments are of numeric type, the type and kind type parameter of
the result are those of the expression VECTOR_A * VECTOR_B determined
by the types of the arguments.

If the arguments are of type logical, the result is of type logical with the
kind type parameter of the expression VECTOR_A . AND. VECTOR _B.
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Result Value

Casel If VECTOR A is of typeinteger or real, the result hasthe
value SUM VECTOR_A* VECTOR _B) . If thevectors have
size zero, the result has the value zero.

Case?2 If VECTOR_Aisof type complex, the result hasthe value
SUM CONJG( VECTOR_A) * VECTOR B) . |f the vectors
have size zero, the result has the value zero.

Case3 If VECTOR_Ais of typelogical, the result has the value
ANY( VECTOR_A . AND. VECTOR B) . If the vectors
have size zero, the result hasthe value . FALSE. .

Examples
Case 1l DOT_PRODUCT( (/ 1, 2, 3 1), (/ 2, 3,
4 /) ) hasthevalue 20.
Case 2 DOT_PRODUCT( (/ (1.0, 2.0), (2.0,
3.0) /), (/ (1.0, 1.0), (1.0, 4.0) /) ) has
thevalue 17 + 4i .
Case3 DOT_PRODUCT( (/ .TRUE., .FALSE. /),
(/ .TRUE., .TRUE. /) ) hasthevalue. TRUE. .
DPROD(X, Y)
Description

Double precision real product.

Class
Elemental function.
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Argument
X must be of type default real.
Y must be of type default real.

Result Type and Type Parameters
Double precision real.

Result Value

The result has avalue equal to a processor-dependent approximation to the
product of X and Y.

Example
DPROD( -3. 0, 2.0) hasthevalue—6.0 of type double precision real.

DREAL(A)

Description
Convert to double precision.

Class
Elemental nonstandard function.

Argument
A must be of type integer, real, or complex.

Result
Double precision.

1-190



Intrinsic Procedures 1

Examples
DREAL( 91) is91.0 of type double precision.
The following code sets x to 45.34:

COWPLEX p

DOUBLE PRECI SI ON x
p = (45.34, 1.0)

X = DREAL(p)

DSIGN

Returnsthe absolute value multiplied by
the sign of the second argument

Description

Thisfunciton performs asign transfer by returning the absolute value of the
first argument multiplied by the sign of the second argument.

Class

Non-standard elemental function.

Prototype

Arguments

Al number whose absolute value is the magnitude of the
result

A2 number whose sign is the sign of the result

Result

| Al| if A2>=0 or
-| A1| if b<O

If A2 is zero,
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if the process cannot distinguish between +0 and - 0,
theresultis| Al|
otherwise, for - 0, thevalueis- | Al|
for +0, thevalueis| Al|

EOSHIFT(ARRAY, SHIFT, BOUNDARY, DIM)

Optional Argument
BOUNDARY, DI M

Description

Perform an end-off shift on an array expression of rank one or perform
end-off shifts on all the complete rank-one sections along agiven dimension
of an array expression of rank two or greater.

Elements are shifted off at one end of a section and copies of a boundary
value are shifted in at the other end.

Different sections may have different boundary values and may be shifted
by different amounts and in different directions (positive for left shifts,
negative for right shifts).

Class
Transformational function.

Argument

ARRAY may be of any type. It must not be scalar.

SHI FT must be of type integer and must be scalar if ARRAY has
rank one; otherwise, it must be scalar or of rank n-1 and
of shape(d;, dy, ..., dpmi» doimers ---- dp)
where(dq, d,, ..., d,)istheshapeof ARRAY.
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BOUNDARY (optional) must be of the same type and type parameters as
ARRAY and must be scalar if ARRAY has rank one;
otherwise, it must be either scalar or of rank n-1
and of shape(d4, dy, ..., dpm1, dp m1s

d,). BOUNDARY may be omitted for the

datatypesin the following table and, in this case,
itisasif it were present with the scalar value
shown.

Type of ARRAY Value of BOUNDARY

Integer 0

Real 0.0
Complex (0.0, 0.0)
Logical . FALSE.
Character (len) len blanks

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, wheren isthe rank of ARRAY. If DI M
isomitted, itisasif it were present with the value 1.

Result Type, Type Parameter, and Shape
The result has the type, type parameters, and shape of ARRAY.

Result Value

Element (s;, s, ..., sp)Of theresult hasthevalue ARRAY (s;, s,
Sppm1: Spim T Sh, SDI Mk1r - - - o Sn) wheresh isSHI FT or

SHI FT(S]_, So, ..., SpmM1r SDIMFLr - - - Sn) pI’OVided the

inequality LBOUND( ARRAY, DI M <spy + sh<UBOUND(ARRAY, DI M

holds and is otherwise BOUNDARY or BOUNDARY(S1, S2, ..., Spm1s

SDIMHL: - - -+ Sn)-

Examples

Casel If Visthearray [1, 2, 3, 4, 5, 6], the effect of shifting VvV

end-off to the left by 3 positions is achieved by
ECSHI FT(V, SHI FT = 3) which hasthe value
[4,5,6,0,0,0].
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Case 2

ECSHI FT(V, SHI FT = -2, BOUNDARY = 99)
achieves an end-off shift to the right by 2 positions with
the boundary value of 99 and has the value

[99,99,1, 2, 3,4].

The rows of an array of rank two may al be shifted by
the same amount or by different amounts and the
boundary elements can be the same or different. If Mis
the array

ABC
DEF
GHI

then the value of EOSHI FT(M  SHI FT = -1,
BOUNDARY = '*' DIM= 2) is

* AB
* DE
* GH

and the value of EOSHI FT(M
SHFT = (/ -1, 1, 0 /),
BOUNDARY = (/ '*', "/', "2 ), DIM= 2)is

*AB
EF/
GHI

EPSILON(X)

Description

Returns a positive model number that is amost negligible compared to
unity in the model representing numbers of the same type and kind type
parameter as the argument.
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Class
Inquiry function.

Argument
X must be of typereal. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Scalar of the same type and kind type parameter as X.

Result Value

Theresult hasthe value b1-P where b and p are as defined in the section
“ " for the model representing numbers of
the same type and kind type parameter as X.

Examples

EPSI LON( X) hasthe value 2-23 for real X whose model is described in the
section “ ”

EPSI LON(Y) , where Y has kind parameter HI GH, would be 2-47 if p is48
for the model of kind HI GH.

EXP(X)

Description
Exponential.

Class
Elemental function.

Argument
X must be of type real or complex.

1-195



1 Intel Fortran Libraries Reference

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to e,
If Xisof type complex, itsimaginary part isregarded as avalue in radians.

Examples
EXP(1. 0) hasthevalue 2.7182818.
EXP(2. 0_HI GH 3. 0) hasthe value 1.9477340410547 with kind HI GH.

EXPONENT(X)

Description

Returns the exponent part of the argument when represented as a model
number.

Class
Elemental function.

Argument
X must be of type real.

Result Type
Default integer.
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Result Value

The result has a value equal to the exponent e of the model representation
(see the section “ ") for the value of X,
provided X is nonzero and e is within the range for default integers. The
result is undefined if the processor cannot represent e in the default integer
type. EXPONENT( X) hasthe value zero if X is zero.

Examples

EXPONENT( 1. 0) hasthe value 1 and EXPONENT( 4. 1) hasthe value 3 for
reals, whose model is described in the section “

FLOOR(A)

Description
Returns the greatest integer less than or equal to its argument.

Class
Elemental function.

Argument
A must be of typereadl.

Result Type and Type Parameter
Default integer.

Result Value

The result has a value equal to the greatest integer less than or equal to A.
The result is undefined if the processor cannot represent this valuein the
default integer type.
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Examples

FLOOR( 3. 7) hasthevaue 3.
FLOOR(-3. 7) hasthevalue 4.
FLOOR(10. 0_HI GH 3) hasthe value 3.

FRACTION(X)

Description

Returns the fractional part of the model representation of the argument
value.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result hasthevalue X x b-e Where b and e are as defined in the section
. If X hasthe value zero, the result has
the value zero.

Example
FRACTI ON( 3. 0) hasthe value 0.75 for reals, whose model is described in
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HFIX(A)

Description
Convert to | NTEGER( 2) type.

Class
Elemental nonstandard function.

Argument
A must be of type integer, real, double precision, or complex.

Result
| NTEGER( 2) type.

Examples
HFI X( 9. 897) is9 of type | NTEGER( 2) .
HFI X( 9. 125) is9 of type | NTEGER( 2) .
The following code sets b to 34:

| NTEGER(2) b

COVPLEX p

p = (34.5, 1.0)

b = HFI X(p)
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HUGE(X)

Description

Returns the largest number in the model representing numbers of the same
type and kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of type integer or real. It may be scalar or array vaued.

Result Type, Type Parameter, and Shape. Scalar of the same type and
kind type parameter as X.

Result Value
Theresult hasthevauerd- 1 if Xisof typeinteger and
(1—b—p)be”ﬂx
if Xisof typerea, wherer, q, b, p, and e are as defined in the section

Example

HUGE( X) hasthevalue (1 - 2-24) x 2127 for real X, whose model is described
in“ ",
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IABS(A)

Returns the absol ute value of an integer
expression

Description
| ABS returns the absolute value of an | NTEGER* 2 expression.

Class
Elemental function.

Argument
A must be of type INTEGER* 2 value or expression.

Result Value

If Aispositive or zero, the value of Aisreturned. If Aislessthan zero, the
opposite positive value of Aisreturned.

Output
Absolute value of A.

IACHAR(C)

Description
Returns the position of a character in the ASCII collating sequence.
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Class
Elemental function.

Argument
C must be of type default character and of length one.

Result Type and Type Parameter
Default integer.

Result Value

If Cisin the collating sequence defined by the codes specified in 1SO
646:1983 (* Information technology — SO 7-bit coded character set for
information interchange”), the result is the position of Cin that sequence
and satisfies the inequality (0 < | ACHAR( C) < 127).

A processor-dependent valueis returned if Cisnot in the ASCII collating
sequence. The results are consistent with the LGE, LGT, LLE, and LLT
lexical comparison functions. For example, if LLE(C, D) is. TRUE. ,

| ACHAR(C) .LE. IACHAR(D) is. TRUE. whereCand D are any two
characters representable by the processor.

Examples
| ACHAR(' X' ) hasthe value 88.
| ACHAR(' *’) hasthe value 42.

IADDR(X)

Description
Return the address of X.
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Class
Inquiry nonstandard function.

Argument

X may be of any type.

Result Type. Theresult is of type default integer.
See the section “BADDRESS(X)” for examples.

IAND(I, J)

Description
Performs a bitwise logical AND.

Class
Elemental function.

Argument
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .
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Result Value

Theresult has the value obtained by combining I and J bit-by-bit according
to the following truth table:

| IAND(1, J)

1

S O - B
O B O k|G

0
0
0

The model for the interpretation of an integer value as a sequence of bitsis
in 13 ” .

Examples

| AND(1, 3) hasthevaue l.

| AND( 2_SHORT, 10_SHORT) is2 with kind SHORT.

IBCLR(,

POS)

Description
Clears a hit to zero.

Class
Elemental function.

Argument
I must be of type integer.

PCs must be of type integer. It must be nonnegative and less
than BI T_SI ZE(1) .
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Result Type and Type Parameter
Sameas| .

Result Value

Theresult has the value of the sequence of bitsof | , except that bit PGS of |
is set to zero. The model for the interpretation of an integer value as a
sequence of bitsisin*“ ”

Examples
| BCLR( 14, 1) hastheresult 12.

If Vhasthevalue (1, 2, 3, 4), thevalueof | BCLR(PCS = V, | = 31) is
[29, 27, 23, 15].

Thevalueof | BCLR((/ 15_SHORT, 31_SHORT, 7_SHORT /), 3)is
[7, 23, 7] with kind SHORT.

IBITS(I, POS, LEN)

Description
Extracts a sequence of bits.

Class
Elemental function.

Argument

I must be of type integer.

PCS must be of type integer. It must be nonnegative and POS
+ LENmust be less than or equal to BI T_SI ZE(1).

LEN must be of type integer and nonnegative.
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Result Type and Type Parameter
Sameas| .

Result Value

The result has the value of the sequence of LEN bitsin | beginning at bit
PGS, right-adjusted and with all other bits zero. The model for the
interpretation of an integer value as a sequence of bitsisin the section *

Examples
IBITS(14, 1, 3) hasthevaue7.

Thevalueof | BI TS((/ 15_SHORT, 31_SHORT, 7_SHORT /),
2 SHORT, 3_SHORT) is[3, 7, 1] with kind SHORT.

IBSET(l,

POS)

Description
Sets a bit to one.

Class
Elemental function.

Argument
I must be of type integer.

PCS must be of type integer. It must be nonnegative and less
than BI T_SI ZE(1) .

Result Type and Type Parameter
Sameas| .
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Result Value

Theresult has the value of the sequence of bitsof | , except that bit PGS of |
is set to one. The model for the interpretation of an integer value as a
sequence of bitsisin the section “ ”

Examples

| BSET(12, 1) hasthevalue 14.

If Vhasthevalue[1l, 2, 3, 4], thevalueof I BSET(PCS = V, | = 0) is
[2, 4,8, 16].

Thevalue of | BSET((/ 15_SHORT, 31 _SHORT, 7_SHORT /), 3) is
[15, 31, 15] with kind SHORT.

ICHAR(C)

Description

Returns the position of a character in the processor collating sequence
associated with the kind type parameter of the character.

Class
Elemental function.

Argument

C must be of type character and of length one. Itsvalue must be that of a
character capable of representation in the processor.

Result Type and Type Parameter
Default integer.
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Result Value

Theresult isthe position of Cin the processor collating sequence associated
with the kind type parameter of Cand isintherange0 <1 ACHAR( C) <n-1,
where n isthe number of characters in the collating sequence.

For any characters C and D capable of representation in the processor,

C. LE. Dis. TRUE. ifandonlyif I CHAR(C) .LE. | CHAR(D)is. TRUE.,
and C. EQ Dis. TRUE. if and only if | CHAR(C). EQ | CHAR(D) is

. TRUE. .

Examples

| CHAR(’ X' ) hasthe value 88 on a processor using the ASCII collating
sequence for the default character type.

| CHAR(’ *’ ) hasthe value 42 on such a processor.

IDIM(X, Y)

Description
Integer positive difference.

Class
Nonstandard function.

Argument
X must be of type integer.
Y must be of type integer with the same kind type

parameter as X.

Result Type and Type Parameter
Integer of same kind type parameter as X.
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Result Value
IFX>Y,IDMX, Y)isX-Y.If XY, 1D MX, Y) iszero.

Examples
I DI M 89, 12) is77.
I DI M 56, 59) isO.

IEOR(I, J)

Description
Performs a bitwise exclusive OR.

Class
Elemental function.

Argument
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .
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Result Value

Theresult has the value obtained by combining I and J bit-by-bit according
to the following truth table:

LEOR(I, J)
0

O B O P G

|

1
1 1
0 1
0 0

The model for the interpretation of an integer value as a sequence of bitsis
in the section “ ”

Examples
| EOR(1, 3) hasthevalue 2.

| EOR( (/ 3_SHORT, 10_SHORT /), 2_SHORT) is[1, 8] withkind
SHORT.

IJINT(A)

Description
Convert to | NTEGER( 2) type.

Class
Elemental nonstandard function.

Argument
A must be of type | NTEGER( 4) .
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Result
| NTEGER( 2) type.

Example
I JI NT(32) is32of type | NTEGER( 2) .

IMAG(A)

Description
Imaginary part of complex number.

Class
Elemental nonstandard function.

Argument
A must be of type complex or double complex.

Result
Real if Aiscomplex. Double precision if A isdouble complex.

Example
The following code sets x to 2.0:
COVPLEX p

REAL x
p = (39.61, 2.0)

X I MAG( p)
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INDEX(STRING, SUBSTRING, BACK)

Optional Argument
BACK

Description
Returns the starting position of a substring within a string.

Class
Elemental function.

Argument
STRI NG must be of type character.

SUBSTRI NG must be of type character with the same kind type
parameter as STRI NG

BACK (optional)  must be of type logical.

Result Type and Type Parameter
Default integer.

Result Value

Casel If BACK isabsent or present with thevalue. FALSE. , the
result is the minimum positive value of | such that
STRING(I : | + LEN(SUBSTRING - 1) =

SUBSTRI NGor zero if there is no such value.

Zeroisreturned if LEN( STRI NG < LEN( SUBSTRI NG)
and oneisreturned if LEN( SUBSTRI NG = 0.
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Case?2

Examples

If BACK is present with the value . TRUE. , theresult is
the maximum value of | lessthan or equal to

LEN( STRI NG) —LEN( SUBSTRI NG + 1 such that
STRING(| : | + LEN(SUBSTRING - 1) =
SUBSTRI NG or zero if there is no such value.

Zeroisreturned if LEN( STRI NG < LEN( SUBSTRI NG)

and LEN( STRI NG) + lisreturned if
LEN( SUBSTRI NG) = 0.

| NDEX(' FORTRAN , ' R) hasthevalue 3.
I NDEX(' FORTRAN , 'R, BACK = .TRUE.) hasthevalueb.

I NDEX( " XXX", "") hasthevaluel.
I NDEX(" XXX", "", BACK=. TRUE.) hasthevalue4.
INT(A, KIND)

Optional Argument

Kl ND

Description

Convert to integer type.

Class

Elemental function.

Argument
A
KI ND (optional)

must be of type integer, real, or complex.
must be a scalar integer initialization expression.
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Result Type and Type Parameter

Integer. If KI NDis present, the kind type parameter is that specified by
KI ND; otherwise, the kind type parameter is that of default integer type.

Result Value

Casel If Aisof typeinteger, | NT(A) = A

Case2 If Aisof typeresal, therearetwo cases: if |A| < 1,1 NT( A)
hasthe value O; if |A| = 1, | NT( A) isthe integer whose
magnitude is the largest integer that does not exceed the

magnitude of A and whose sign is the same as the sign
of A

Case3 If Aisof typecomplex, | NT( A) isthe vaue obtained by
applying the above rules (for reals) to the real part of A.
Theresult is undefined if the processor cannot represent
the result in the specified integer type.

Examples
I NT(-3. 7) hasthevaue-3.
INT(9.1_H GH 4. 0_H GH, SHORT) is2with kind SHORT.

INT1(A)

Description
Convert to | NTEGER( 1) type.

Class
Elemental nonstandard function.
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Argument
A must be of type integer, real, or complex.

Result

| NTEGER( 1) type. If Aiscomplex, | NT1( A) isequal to the truncated real
portion of A.

Example
I NT1(6.23) is6of typel NTEGER( 1) .

INT2(A)

Description
Convert to | NTEGER( 2) type.

Class
Elemental nonstandard function.

Argument
A must be of type integer, real, or complex.

Result

| NTEGER( 2) type. If Aiscomplex, | NT2( A) isequal to the truncated real
portion of A.

Example
I NT2(212. 4545) is212 of type | NTEGER( 2) .
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INT4(A)

Description

Convert to | NTEGER( 4) type.

Class

Elemental nonstandard function.

Argument

A must be of type integer, real, or complex.

Result

| NTEGER(4) type. If Aiscomplex, | NT4( A) isequal to the truncated real

portion of A.

Example

I NT4(1988. 74) 151988 of type | NTEGER( 4) .
INT8(A)

Description
Convert to | NTEGER( 8) type.

Class
Elemental nonstandard function.
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Argument
A must be of type integer, real, or complex.

Result

| NTEGER( 8) type. If Aiscomplex, | NT8( A) isequal to the truncated real
portion of A.

Example
I NT8(14. 14) is 14 of type | NTEGER( 8) .

INUM(I)

Description
Convert character to | NTEGER( 2) type.

Class
Elemental nonstandard function.

Argument
I must be of type character.

Result
| NTEGER( 2) type.

Example
| NUM " 451. 92") is451 of type | NTEGER( 2) .
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IOR(l, J)

Description
Performs abitwise inclusive OR.

Class
Elemental function.

Argument
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .

Result Value

Theresult has the value obtained by combining I and J bit-by-bit according
to the following truth table:

| J LOR(I, J)
1 1 1
1 0 1
0 1 1
0 0 0

The model for the interpretation of an integer value as a sequence of bitsis
in the section “ 8



Intrinsic Procedures 1

IQINT(A)

Description
Convert to integer type.

Class
Elemental nonstandard function.

Argument
A must be of type REAL( 16) .

Result
Integer type.

Examples
| Q NT(9416. 39) is9416.

ISHFT(I, SHIFT)

Description
Performs alogical shift.

Class
Elemental function.
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Argument
I must be of type integer.

SHI FT must be of typeinteger. The absolute value of SHI FT
must be less than or equal to BI T_SI ZE( 1) .

Result Type and Type Parameter
Sameas| .

Result Value

The result has the value obtained by shifting the bitsof I by SHI FT
positions.

If SHI FT ispositive, the shift isto theleft; if SHI FT is negative, the shiftis
to theright; and if SHI FT is zero, no shift is performed. Bits shifted out
from the left or from the right, as appropriate, are lost. Zeros are shifted in
from the opposite end.

The model for the interpretation of an integer value as a sequence of bitsis
in the section “ "

Examples
| SHFT(3, 1) hasthevaue®.
| SHFT(3, -1) hasthevaluel.

ISHFTC(I, SHIFT, SIZE)

Optional Argument
Sl ZE

Description
Performs acircular shift of the rightmost bits.
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Class
Elemental function.

Argument
I must be of type integer.

SHI FT must be of typeinteger. The absolute value of SHI FT
must be less than or equal to SI ZE.

Sl ZE (optional)  must be of type integer. The value of SI ZE must be
positive and must not exceed BI T_SI ZE(1) . If SI ZEis
absent, itisasif it were present with the value of
BIT_SI ZE(1).

Result Type and Type Parameter
Sameas| .

Result Value

The result has the value obtained by shifting the SI ZE rightmost bits of |
circularly by SH FT positions.

If SHI FT is positive, the shift isto the left; if SHI FT is negative, the shift is
to the right; and if SHI FT is zero, no shift is performed. No bits are lost.
The unshifted bits are unaltered.

The model for the interpretation of an integer value as a sequence of bitsis
in the section “ "

Example
| SHETC(3, 2, 3) hasthevalues.
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ISIGN(A, B)

Description
Absolute value of A timesthe sign of B.

Class
Elemental nonstandard function.

Argument
A must be of type integer.
B must be of type integer with the same kind type

parameter as A.

Result Type and Type Parameter
Same asA.

Result Value
The value of theresultis|A]if B=0and -|A]if B<O.

Examples
ISIGN(-3, 0) is 3.
ISIGN(12, -9) is -12.
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ISNAN(X)

Description
Determineif avalueis NaN (not a number).

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type
Logical.

Examples
| SNAN(45.4) is .FALSE..
| SNAN( ACOSH(0.0)) is .TRUE. .

IXOR(l, J)

Description
Exclusive OR.

Class
Elemental nonstandard function.
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Argument
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .

Result Value

Theresult hasthe value obtained by performing an exclusive ORon | and J
bit-by-bit according to the truth table that follows.

I XOR(1, J)
0

O B O BB G

|

1
1 1
0 1
0 0

The model for interpreting an integer value as a sequence of bitsisin the
section “The Bit Model”.

Example

| XOR(12, 7) is1l. (Binary 1100 exclusive OR with binary 0111 is
binary 1011.)
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JNUM(I)

Description
Convert character to integer type.

Class
Elemental nonstandard function.

Argument
I must be of type character.

Result
Integer type.

Example
JNUM " 46616. 725") is46616.

KIND(X)

Description
Returns the value of the kind type parameter of X.

Class
Inquiry function.
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Argument
X may be of any intrinsic type.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value
The result has avalue equal to the kind type parameter value of X.

Examples
KI ND( 0. 0) has the kind type parameter value of default real.
KI ND( 1. 0_HI GH) hasthe value of the named constant HI GH.

LBOUND(ARRAY, DIM)

Optional Argument
DM

Description
Returns al the lower bounds or a specified lower bound of an array.

Class
Inquiry function.

Argument

ARRAY may be of any type. It must not be scalar. 1t must not be
apointer that is disassociated or an allocatable array that
is not allocated.
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DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where nistherank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

Result Type, Type Parameter, and Shape

Theresult is of type default integer. It isscaar if DI Mis present; otherwise,
the result is an array of rank one and size n, where n isthe rank of ARRAY.

Result Value

Casel For an array section or for an array expression other than

awhole array or array structure component,

LBOUND( ARRAY, DI M hasthevaluel. For awhole

array or array structure component, LBOUND( ARRAY,

DI M hasthevalue:

® equal to the lower bound for subscript DI Mof
ARRAY if dimension DI Mof ARRAY does not have
extent zero or if ARRAY is an assumed-size array of

rank DI M

or
® one(l), otherwise.

Case 2 LBOUND( ARRAY) has a value whose ith component is
equal to LBOUND( ARRAY, i),fori=1,2,...,n,wheren
isthe rank of ARRAY.

Examples

If the following statements are processed
REAL, TARGET :: A (2:3, 7:10)

REAL, PO NTER, DIMENSION (:,:) :: B, C, D
B =>A
C=> A(:,:)

ALLOCATE ( D(-3:3,-7:7) )

LBOUND(A) is [2, 7], LBOUND(A, DIM=2) is 7, LBOUND B)
is [2,7], LBOUNNDC) is [1,1], and LBOUNXD) is
[-3,-7].
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LEN(STRING)

Description
Returns the length of a character entity.

Class
Inquiry function.

Argument
STRI NG must be of type character. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value

The result has avalue equal to the number of charactersin STRI NGif itis
scalar or in an element of STRI NGif it isarray valued.

Example
If Cand D are declared by the statements

CHARACTER (11) C(100)
CHARACTER (LEN=31) D

LEN( C) hasthevalue 11, and LEN( D) hasthe value 31.
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LEN_TRIM(STRING)

Description

Returnsthe length of the character argument without counting trailing blank
characters.

Class
Elemental function.

Argument
STRI NG must be of type character.

Result Type and Type Parameter
Default integer.

Result Value

Theresult has avalue equal to the number of characters remaining after any
trailing blanks in STRI NG are removed. If the argument contains no
nonblank characters, theresult is zero.

Examples
LEN _TRI M’ bAbBbb’ ) hasthevaue4.
LEN_TRI M’ bbb’ ) hasthevalueO.
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LGE(STRING_A, STRING_B)

Description

Tests whether a string is lexically greater than or equal to another string,
based on the ASCII collating sequence.

Class
Elemental function.

Argument
STRI NG_A must be of type default character.
STRI NG_B must be of type default character.

Result Type and Type Parameters
Default logical.

Result Value

If the strings are of unequal length, the comparison is made as if the shorter
string were extended on the right with blanks to the length of the longer
string.

If either string contains a character not in the ASCII character set, the result
is processor dependent.

Theresultis. TRUE. if the strings are equal or if STRI NG_A follows

STRI NG_B in the ASCII collating sequence; otherwise, the result is

. FALSE. . Notethat theresult is. TRUE. if both STRI NG_A and STRI NG B
are of zero length.

Examples
LGE(’ appl €', 'beans’) hasthevalue. FALSE. .

LGE(’ appl €', ’appl esauce’) hasthevaue. FALSE. .
LGE(’ Zebra’', ’Yak’) hasthevalue. TRUE. .
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LGT(STRING_A, STRING_B)

Description

Tests whether a string is lexically greater than another string, based on the
ASCII collating sequence.

Class
Elemental function.

Argument
STRI NG_A must be of type default character.
STRI NG_B must be of type default character.

Result Type and Type Parameters
Default logical.

Result Value

If the strings are of unequal length, the comparison is made as if the shorter
string were extended on the right with blanks to the length of the longer
string.

If either string contains a character not in the ASCII character set, the result
is processor-dependent.

Theresultis. TRUE. if STRI NG A follows STRI NG B in the ASCI|
collating segquence; otherwise, theresult is. FALSE. . Note that the result is
. FALSE. if both STRI NG_A and STRI NG_B are of zero length.

Examples

LGT(' appl €', ’beans’) hasthevaue. FALSE. .
LGT(’ appl €', 'appl esauce’) hasthevaue. FALSE. .
LGT(’ Zebra’', ’Yak') hasthevalue. TRUE. .
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LLE(STRING_A, STRING_B)

Description

Tests whether astring islexically less than or equal to another string, based
on the ASCII collating sequence.

Class
Elemental function.

Argument
STRI NG _A must be of type default character.
STRI NG_B must be of type default character.

Result Type and Type Parameters
Default logical.

Result Value

If the strings are of unequal length, the comparison is made as if the shorter
string were extended on the right with blanks to the length of the longer
string.

If either string contains a character not in the ASCII character set, the result
is processor dependent.

Theresultis. TRUE. if the strings are equal or if STRI NG_A precedes

STRI NG_B in the ASCII collating sequence; otherwise, the result is

. FALSE. . Notethat theresultis. TRUE. if both STRI NG A and STRI NG B
are of zero length.

Examples

LLE(’ appl €', 'beans’) hasthevalue. TRUE. .
LLE(’ appl €', 'appl esauce’) hasthevaue. TRUE. .
LLE(’ Zebra', ’Yak') hasthevalue. FALSE. .
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LLT(STRING_A, STRING_B)

Description

Tests whether a string is lexically less than another string, based on the
ASCII collating sequence.

Class
Elemental function.

Argument
STRI NG_A must be of type default character.
STRI NG_B must be of type default character.

Result Type and Type Parameters
Default logical.

Result Value

If the strings are of unequal length, the comparison is made as if the shorter
string were extended on the right with blanks to the length of the longer
string.

If either string contains a character not in the ASCII character set, the result
is processor-dependent.

Theresultis. TRUE. if STRI NG_A precedes STRI NG_B in the ASCII
collating sequence; otherwise, theresultis. FALSE. . Notethat theresultis
. FALSE. if both STRI NG_A and STRI NG_B are of zero length.

Examples

LLT( appl &', ’beans’) hasthevaue. TRUE. .
LLT(’ appl e, 'appl esauce’) hasthevaue. TRUE. .
LLT(’ Zebra’, ’Yak’) hasthevalue. FALSE. .
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LOC(X)
Description
Return the address of the argument.
Class
Inquiry nonstandard function.
For details see

LOG(X)

Description
Natural logarithm.

Class
Elemental function.

Argument

X must be of typereal or complex. If Xisreal, itsvalue must be greater than
zero. If Xiscomplex, its value must not be zero.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to
logex. A result of type complex isthe principal value with imaginary part w
intherange-mt< w< 1. Theimaginary part of the result is Ttonly when the
real part of the argument is less than zero and the imaginary part of the
argument is zero.

Examples
LOG 10. 0) hasthe value 2.3025851.

LOG (—0.5_HI GH, 0)) hasthe value —0.69314718055994 +
3.1415926535898i with kind HI GH.

LOG10(X)

Description
Common logarithm.

Class
Elemental function.

Argument
X 'must be of typereal. The value of X must be greater than zero.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to
|OglOX.

Examples
LOGLO( 10. 0) hasthevalue 1.0.
LOGLO( 10. 0E1000_HI GH) hasthe value 1001.0 with kind HI GH.

LOGICAL(L, KIND)

Optional Argument
KI ND

Description
Converts between kinds of logical.

Class
Elemental function.

Argument
L must be of typelogical.
KI ND (optional must be a scalar integer initialization expression.

Result Type and Type Parameter

Logical. If KI NDis present, the kind type parameter is that specified by
KI ND; otherwise, the kind type parameter is that of default logical.

Result Value
Thevalueisthat of L.
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Examples

LOG CAL(L .OR . NOT. L) hasthevalue. TRUE. andisof type default
logical, regardless of the kind type parameter of the logical variableL.

LOG CAL(L, BIT) haskind parameter Bl T and hasthe samevalueasL.

LSHFT(I, SHIFT)

Description
Left shift.

Class
Elemental nonstandard function.
For detailssee “LSHFT” on page 89.

LSHIFT(I, SHIFT)

Description
Left shift.

Class
Elemental nonstandard function.
For detailssee “LSHIFT" on page 90.
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MATMUL (MATRIX_A, MATRIX_B)

Description
Performs matrix multiplication of numeric or logical matrices.

Class
Transformational function.

Argument

MATRI X_A must be of numeric type (integer, real, or complex) or of
logical type. It must be array valued and of rank one or
two.

MATRI X_B must be of numeric typeif MATRI X_Aisof numeric type

and of logical typeif MATRI X_Aisof logical type. It
must be array valued and of rank one or two.

If MATRI X_A has rank one, MATRI X_B must have rank two. If MATRI X_B
has rank one, MATRI X_A must have rank two. Thesize of the first (or only)
dimension of MATRI X_B must equal the size of the last (or only) dimension
of MATRI X_A.

Result Type, Type Parameter, and Shape

If the arguments are of numeric type, the type and kind type parameter of
the result are determined by the types of MATRI X_A and MATRI X_B.

If the arguments are of typelogical, the result is of type logical with the
kind type parameter of the arguments.

The shape of the result depends on the shapes of the arguments as follows:

Casel If MATRI X_A has shape [n, m] and MATRI X_B has shape
[m k], the result has shape [n, k].
Case 2 If MATRI X_A has shape[n] and MATRI X_B has shape [m

k] , the result has shape [k].
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Case3 If MATRI X_A has shape [n, n] and MATRI X_B has shape
[mM, the result has shape [n].

Result Value

Casel Element (i ,j ) of the result has the value
SUM MATRI X_A(i,:) * MATRIX B(:, j)) ifthe
arguments are of numeric type and has the value
ANY(MATRI X_A(i, :) .AND. MATRI X B(:, j)) if
the arguments are of logical type.

Case2 Element (j ) of the result has the value
SUM MATRI X_A(:) * MATRIX B(:, j)) ifthe
arguments are of humeric type and has the value
ANY(MATRI X_A(:) .AND. MATRIX B(:, j)) ifthe
arguments are of logical type.

Case3 Element (i ) of the result has the value
SUM MATRI X_A(i, :) * MATRIX_B(:)) if the
arguments are of numeric type and has the value
ANY(MATRI X_A(i, :) .AND. MATRI X _B(:)) if the
arguments are of logical type.

Examples
If Aisthe matrix

123
234
and B is the matrix

12
23
34
and X isthe vector [1, 2] and Y isthe vector [1, 2, 3].

Casel The result of MVATMUL( A, B) isthe matrix-matrix
product AB with the value
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14 20
20 29

Case 2 Theresult of MATMUL( X, A) isthe vector-matrix
product XA with the value [5, 8, 11].
Case3 Theresult of MATMUL( A, Y) isthe matrix-vector

product AY with the value [14, 20].

MAX(A1, A2, A3, ...)

Optional Arguments
A3, ...

Description
Maximum value.

Class
Elemental function.

Arguments

The arguments must all have the same type which must be integer or real,
and they must all have the same kind type parameter.

Result Type and Type Parameter
Same as the arguments.

Result Value
The value of the result is that of the largest argument.
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Examples
MAX(-9.0, 7.0, 2.0) has the value 7.0.
MAX(-1.0 HIGH/3, —0.1 HGH) is —0.1_HI GH.

MAXEXPONENT(X)

Description

Returns the maximum exponent in the model representing numbers of the
same type and kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of typereal. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value
Theresult has the value e, 4, as defined in the section “

Example

MAXEXPONENT( X) hasthevalue 128 for real X, whose model isdescribedin
the section “ §
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MAXLOC(ARRAY, MASK)

Optional Argument
MASK

Description

Returns the location of the first element of ARRAY having the maximum
value of the elementsidentified by MASK.

Class
Transformational function.

Arguments
ARRAY must be of type integer or real. It must not be scalar.
MASK (optional)  must be of type logical and must be conformable with

ARRAY.

Result Type, Type Parameter, and Shape

Theresult is of type default integer; it is an array of rank one and of size
equal to the rank of ARRAY.
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Result Value

Casel If MASK is absent, the result is arank-one array whose
element values are the values of the subscripts of an
element of ARRAY whose value equals the maximum
value of all of the elements of ARRAY.

Theith subscript returned liesintherange1to e, ,
wheree; isthe extent of the ith dimension of ARRAY.

If more than one element has the maximum value, the
element whose subscripts are returned is the first such
element, taken in array element order. |If ARRAY hassize
zero, the value of the result is processor-dependent.

Case 2 If MASK is present, the result is arank-one array whose
element values are the values of the subscripts of an
element of ARRAY, correspondingto a. TRUE. element
of MASK, whose value eguals the maximum value of all
such elements of ARRAY.

The ith subscript returned liesin the range 1 to g, where
g isthe extent of the ith dimension of ARRAY.

If more than one such element has the maximum value,
the element whose subscripts are returned is the first
such element taken in array element order.

If there are no such elements (that is, if ARRAY has size
zero or every element of MASK hasthe value . FALSE. ),
the value of the result is processor-dependent.

In both cases, an element of the result is undefined if the processor cannot
represent the value as a default integer.
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Examples

Casel Thevalue of MAXLOC((/ 2, 6, 4, 6 /1)) is[2].
If the array B is declared

I NTEGER, DIMENSION(4:7) :: B=(/ 8, 6, 3, 1/)
the value of MAXLOC( B) is[1].

Case 2 If A hasthe value
0-58 -3
34 -12
15 6 4

then MAXLOC( A, MASK = A . LT. 6) hasthevalue
[3, 2]. Notethat thisistrue evenif A has adeclared
lower bound other than 1.

MAXVAL(ARRAY, DIM, MASK)

Optional Arguments
DI M MASK

Description

Maximum value of the elements of ARRAY along dimension DI Mthat
correspond to the. TRUE. elements of MASK.

Class
Transformational function.
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Arguments
ARRAY must be of type integer or real. 1t must not be scalar.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< nwhere n isthe rank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

MASK (optional)  must be of type logical and must be conformable with
ARRAY.

Result Type, Type Parameter, and Shape
Theresult is of the same type and kind type parameter as ARRAY.

Itisscalar if DI Misabsent or ARRAY hasrank one; otherwise, theresult isan
array of rank n-1and of shape(d,, dy, ..., dpm1 doimets - - -
d,) where(d4, d,, ..., d,)istheshapeof ARRAY.

Result Value

Casel The result of MAXVAL( ARRAY) has avalue equal to the
maximum value of all the elements of ARRAY or has the
value of the negative number of the largest magnitude
supported by the processor for numbers of the type and
kind type parameter of ARRAY if ARRAY has size zero.

Case 2 The result of MAXVAL( ARRAY, MASK = MASK) hasa
value equal to the maximum value of the elements of
ARRAY corresponding to . TRUE. elements of MASK or
has the value of the negative number of the largest
magnitude supported by the processor for numbers of
the same type and kind type parameter as ARRAY if there
areno. TRUE. elements.

Case 3 If ARRAY has rank one, MAXVAL( ARRAY, DI M
[, MASK] ) hasavalue equd to that of MAXVAL ( ARRAY
[, MASK = MASK] ). Otherwise, the value of element
(31, S, s SDIM-1r SDIM+1r S"I) of MA\XVAL( ARRAY,
DI M [, MASK] ) isequal to thefollowing:
'\/AXVAL(ARRAY(S]_, So, «.., SpDIM1 -+ SDIMFL - - Sn) [,
MASK = '\/ASK(S]_, So, ..., SpiM1 -+ SDIMKL - > Sn) ] )
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Examples
Casel Thevalue of MAXVAL((/ 1, 2, 3 /)) is3.
Case 2 MAXVAL(C, MASK = C .LT. 0.0) findsthe
maximum of the negative elements of C.
Case 3 If Bisthearray
135
246
then MAXVAL(B, DIM = 1) is[2, 4, 6] and
MAXVAL(B, DIM = 2) is[5, 6].
MCLOCK()
Description

Return time accounting for a program.

Class

Inquiry nonstandard function.

Result Type

Integer.

Result Value

The value returned, in units of microseconds, is the sum of the current
process's user time and the user and system time of all its child processes.
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MERGE(TSOURCE, FSOURCE, MASK)

Description
Choose dternative value according to the value of a mask.

Class
Elemental function.

Arguments

TSOURCE may be of any type.

FSOURCE must be of the same type and type parameters as
TSOURCE.

MASK must be of typelogical.

Result Type and Type Parameters
Same as TSOURCE.

Result Value
Theresult is TSOURCE if MASK is. TRUE. and FSOURCE otherwise.

Examples

If TSOURCE isthe array 165
246

and FSOURCE isthe array (0 3 2
748

and MASK is the array {T . }
T
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then where “T” represents. TRUE. and “.” represents . FALSE. , then
MERGE( TSOURCE, FSQURCE, MASK) is

135

746

Thevaueof MERGE(1.0, 0.0, K > 0) isl.0OforK=5and0.0for
=-2.

MIN(AL, A2, A3, ..)

Optional Arguments
A3, ...

Description
Minimum value.

Class
Elemental function.

Arguments

The arguments must al be of the same type, which must be integer or real,
and they must all have the same kind type parameter.

Result Type and Type Parameter
Same as the arguments.

Result Value
The value of the result is that of the smallest argument.
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Examples
M N(-9.0, 7.0, 2.0) has the value -9.0.
MN-0.4 HGH, -1.0 HGH3) is —0.4_H GH.

MINEXPONENT(X)

Description

Returns the minimum exponent in the model representing numbers of the
same type and kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of typereal. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value
Theresult hasthe value e, ,, as defined in the section “

Example

M NEXPONENT( X) hasthe value—125 for rea X, whose model is described
in 13 ”
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MINLOC(ARRAY, MASK)

Optional Argument
MASK

Description

Returns the location of the first element of ARRAY having the minimum
value of the elementsidentified by MASK.

Class
Transformational function.

Arguments
ARRAY must be of type integer or real. It must not be scalar.
MASK (optional)  must be of type logical and must be conformable with

ARRAY.

Result Type, Type Parameter, and Shape

Theresult is of type default integer; it is an array of rank one and of size
equal to the rank of ARRAY.

Result Value

Casel If MASK is absent, the result is arank-one array whose
element values are the values of the subscripts of an
element of ARRAY whose value equals the minimum
value of all the elements of ARRAY.

Theith subscript returned liesin therange1to e, ,
where e; isthe extent of the ith dimension of ARRAY.
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If more than one element has the minimum value, the
element whose subscripts are returned is the first such
element, taken in array element order. |If ARRAY hassize
zero, the value of the result is processor-dependent.

Case 2 If MASK is present, the result is arank-one array whose
element values are the values of the subscripts of an
element of ARRAY, correspondingtoa. TRUE. element
of MASK, whose value equals the minimum value of all
such elements of ARRAY.

Theith subscript returned liesin therange1toe, ,
where e, isthe extent of the ith dimension of ARRAY. If
more than one such element has the minimum value, the
element whose subscripts are returned is the first such
element taken in array element order.

If ARRAY has size zero or every element of MASK has the
value. FALSE. , the value of theresult is
processor-dependent.

In both cases, an element of the result is undefined if the processor cannot
represent the value as a default integer.
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Examples

Casel Thevaueof M NLOC((/ 4, 3, 6, 3 /)) is[2].
If the array B is declared

I NTEGER, DIMENSION(4:7) :: B=(/ 8, 6, 3, 1/)
the value of M NLOC( B) is[4]

Case 2 If Ahasthevalue
0-58 -3
34 -12
15 6 -4

then M NLOC( A, MASK = A . GI. -4) hasthevaue
[1, 4]. Notethat thisistrueevenif A has adeclared
lower bound other than 1.

MINVAL (ARRAY, DIM, MASK)

Optional Arguments
DI M MASK

Description

Minimum value of al the elements of ARRAY along dimension DI M
corresponding to . TRUE. elements of MASK.

Class
Transformational function.
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Arguments
ARRAY must be of type integer or real. 1t must not be scalar.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where nisthe rank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

MASK (optional)  must be of type logical and must be conformable with
ARRAY.

Result Type, Type Parameter, and Shape

Theresult is of the sametype and kind type parameter as ARRAY. It isscalar
if DI Mis absent or ARRAY has rank one; otherwise, the result is an array of
rank n-1 and of shape(d4, do, ..., dpm1, domers -- -, d,) where
(dq, dy, ..., d,)istheshapeof ARRAY.

Result Value

Casel The result of M NVAL( ARRAY) has avalue equal to the
minimum value of al the elements of ARRAY or has the
value of the positive number of the largest magnitude
supported by the processor for numbers of the type and
kind type parameter of ARRAY if ARRAY has size zero.

Case 2 Theresult of M NVAL( ARRAY, MASK = MASK) hasa
value equal to the minimum value of the elements of
ARRAY corresponding to . TRUE. elements of MASK or
has the value of the positive number of the largest
magnitude supported by the processor for numbers of
the same type and kind type parameter as ARRAY if there
areno. TRUE. elements.
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Case 3 If ARRAY hasrank one, M NVAL( ARRAY, DI M
[, MASK] ) hasavaue equal to that of M NVAL ( ARRAY
[, MASK = MASK] ). Otherwise, the value of e ement

(S1, S2, ---. Spim1, SDimls .-, Sp)Of
M NVAL( ARRAY, DI M [, MASK]) isequal tothe
following:
MNVAL(ARRAY(S]_, 52, ey SDlMl’ T, SD| MELs o+ - e Sn) [,
MASK= NASK(S]_, 32, P SD|M-1’ - SD' MELs =+ e Sn) ] )
Examples
Casel Thevaueof M NVAL((/ 1, 2, 3 /)) isl
Case?2 M NVAL(C, MASK = C .GT. 0.0) formsthe
minimum of the positive elements of C.
Case3 If Bisthearray
135
246
then M NVAL(B, DI M = 1) is[1, 3, 5] and
M NVAL(B, DIM = 2) is[1,2].
MOD(A, P)
Description

Remainder function.

Class
Elemental function.
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Arguments
A must be of type integer or real.
P must be of the same type and kind type parameter as A.

Result Type and Type Parameter
Same as A.

Result Value

If P20, the value of theresultisA — I NT(A/ P) * P. If P=0, theresultis
processor-dependent.

Examples

MOD( 3. 0, 2.0) hasthevalue 1.0.

MOD( 8, 5) hasthevalue3.

MOD( -8, 5) hasthevalue-3.

MOD( 8, -5) hasthevaue3.

MOD( -8, -5) hasthevalue-3.

MOD( 2.0 _HI GH, 3.0_H GH) hasthevalue2. 0_H GH.

MODULO(A, P)

Description
Modulo function.

Class
Elemental function.
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Arguments
A must be of type integer or real.
P must be of the same type and kind type parameter as A.

Result Type and Type Parameter
Same asA.

Result Value

Casel Aisof typeinteger. If P£0, MODULO( A, P) hasthe
vaueRsuchthat A = Q x P + R whereQisan
integer, the inequalities O<R<P hold if P>0, and P<R<0
hold if P<O. If P=0, the result is processor-dependent.

Case 2 Aisof typereal. If P£0, thevalue of theresult is
A —FLOOR (A / P) * P. If P=0, theresultis
processor-dependent.

Examples

MODULQ( 8, 5) hasthevalue 3.

MODULQ( -8, 5) hasthevalue 2.

MODULQ( 8, -5) hasthevalue-2.

MODULO( -8, -5) hasthevalue -3.

MODULQ( 3. 0, 2.0) hasthevalue 1.0.

MODULO( 2. 0_H GH, 3.0_HI GH) hasthevalue2. 0_HI GH.
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MVBITS(FROM, FROMPOQOS, LEN, TO, TOPOQOS)

Description
Copies a sequence of bits from one data object to another.

Class
Elemental subroutine.

Arguments

FROM must be of typeinteger. Itisan| NTENT(1 N) argument.

FROVPOS must be of type integer and nonnegative. It isan
I NTENT(1 N) argument. FROVPOS + LEN must be less
than or equal to BI T_SI ZE( FROM . The model for the
interpretation of an integer value as a sequence of bitsis
in the section * ”

LEN must be of type integer and nonnegative. It isan
I NTENT( I N) argument.

TO must be a variable of type integer with the same kind

type parameter value as FROMand may be the same
variable as FROM Itisan | NTENT( 1 NOUT) argument.

TOis set by copying the sequence of bits of length LEN,
starting at position FROMPOS of FROMto position TOPOS
of TO. No other bitsof TOare atered. On return, the
LEN bits of TOstarting at TOPGS are equal to the value
that the LEN bits of FROMstarting at FROMPOS had on
entry.

The model for the interpretation of an integer value asa
sequence of bitsisin the section “ ”
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TOPCS must be of type integer and nonnegative. It isan
I NTENT(1 N) argument. TOPCS + LEN must be less than
orequal toBI T_SI ZE(TO) .

Examples
If TOhastheinitial value 6, the value of TO after the statement CALL
MBI TS(7, 2, 2, TO 0) is5.
After the statement
CALL MVBI TS ( PATTERN, O0_SHORT, 1 SHORT,
PATTERN, 7_SHORT)
is executed, the integer variable PATTERN of kind SHORT has a leading bit
that isidentical to itsterminal bit.

NEAREST(X, S)

Description

Returns the nearest different machine representable number in a given
direction.

Class
Elemental function.

Arguments
X must be of typereal.
S must be of type real and not equal to zero.

Result Type and Type Parameter
Same as X.
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Result Value

The result has a value equal to the machine representable number distinct
from X and nearest to it in the direction of the infinity with the same sign
assS.

Example

NEAREST( 3.0, 2.0) hasthe value 3+2-22 on a machine whose
representation is that of the model described in the section “

NINT(A, KIND)

Optional Argument
Kl ND

Description
Nearest integer.

Class
Elemental function.

Arguments
A must be of typereal.
KI ND (optional)  must be a scalar integer initialization expression.

Result Type and Type Parameter

Integer. If KI NDis present, the kind type parameter isthat specified by
KI ND; otherwise, the kind type parameter is that of default integer type.
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Result Value

If A>0, NI NT( A) hasthevaluel NT( A+0. 5) ; if A<O, NI NT( A) hasthe
value | NT( A-0. 5) . Theresult is undefined if the processor cannot
represent the result in the specified integer type.

Examples
NI NT(2.783) has the value 3.
NI NT(-1.99999999999 H GH) has the val ue -2.

NOT(I)

Description
Performs a bitwise logical complement.

Class
Elemental function.

Argument
I must be of type integer.

Result Type and Type Parameter
Sameas| .
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Result Value

The result has the value obtained by complementing | bit-by-bit according
to the following truth table:

| NOT( 1)
0
0 1

The model for the interpretation of an integer value as a sequence of bitsis
in the section “The Bit Mode!”.

Example

If I isaninteger of kind SHORT and has a value that is equal to 01010101
(base 2), NOT( 1) hasavaluethat isequal to 10101010 (base 2).

OR(l, J)

Description
Bitwise logical OR.

Class
Elemental nonstandard function.

Arguments.
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .
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Result Type and Type Parameter
Sameas| .

Result Value

Theresult has the value obtained by performing an ORon | and J bit-by-bit
according to the following truth table:

OR(1, J)

O B O k|G

|
1 1
1 1
0 1
0 0

The model for interpreting an integer value as a sequence of bitsisin the
section “The Bit Model”.

Example
OR(3, 5) is7. (Binary 0011 OR with binary 0101 is binary 0111.)

PACK(ARRAY, MASK, VECTOR)

Optional Argument
VECTOR

Description
Pack an array into an array of rank one under the control of a mask.

Class
Transformational function.
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Arguments
ARRAY may be of any type. It must not be scalar.
MASK must be of type logica and must be conformable with

ARRAY.

VECTOR (optional) must be of the same type and type parameters as ARRAY
and must have rank one. VECTOR must have at |east as
many elements asthereare. TRUE. elementsin MASK.
If MASK is scalar with the value. TRUE. , VECTOR must
have at least as many elements as there are in ARRAY.

Result Type, Type Parameter, and Shape

Theresultisan array of rank one with the same type and type parameters as
ARRAY. If VECTORIs present, the result size is that of VECTOR; otherwise,
theresult sizeisthe number t of . TRUE. elementsin MASK unless MASK is
scalar with the value . TRUE. , in which case the result size is the size of
ARRAY.

Result Value

Element i of the result is the element of ARRAY that corresponds to theith

. TRUE. element of MASK, taking elementsin array element order, fori =1,
2,..,t.If VECTORIs present and has size n>t , element i of the result has
thevalue VECTOR (i ), fori= t+1, ..., n.

Examples
The nonzero elements of an array Mwith the value
000

900
007

may be “gathered” by the function PACK.
Theresult of PACK(M MASK = M. NE. 0) is[9,7].

Theresult of PACK(M M .NE. 0, VECTOR = (/ 2, 4, 6, 8, 10,
12 1)) is[9,7, 6, 8, 10, 12].

1-263



1 Intel Fortran Libraries Reference

1-264

PRECISION(X)

Description

Returns the decimal precision in the model representing real numbers with
the same kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of type real or complex. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value

Theresult hasthevalue | NT((p-1) * LOGLO(b)) +k. Thevaluesof b
and p are as defined in the section “ " for
the model representing real numbers with the same kind type parameter as
X. Thevaueof k is1if b isanintegra power of 10 and O otherwise.

Example. PRECI SI ON( X) hasthevaluel NT(23 * LOG10(2.)) =
I NT(6.92...) = 6 for real Xwhose model is described in the section
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PRESENT(A)

Description
Determine whether an optional argument is present.

Class
Inquiry function.

Argument

A must be the name of an optional dummy argument that is accessiblein the
procedure in which the PRESENT function reference appears.

Result Type and Type Parameters
Default logical scalar.

Result Value
Theresult hasthevaue. TRUE. if Aispresent and otherwise has the value

. FALSE. .

Example

SUBROUTI NE SUB (A, B, EXTRA)
REAL A, B, C

REAL, OPTI ONAL :: EXTRA

| F (PRESENT (EXTRA)) THEN

C = EXTRA
ELSE

C=(A+B)/2
END | F

END
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If SUB is called with the statement

CALL SUB (10.0, 20.0, 30.0)

then Cisset to 30.0. If SUB iscalled with the statement
CALL SUB (10.0, 20.0)

then Cis set to 15.0.

An optional argument that is not present must not be referenced or defined
or supplied as a nonoptional actual argument, except as the argument of the
PRESENT intrinsic function.

PRODUCT(ARRAY, DIM, MASK)

Optional Arguments
DI M MASK

Description

Product of all the elements of ARRAY along dimension DI Mcorresponding to
the. TRUE. elements of MASK.

Class
Transformational function.
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Arguments

ARRAY must be of type integer, real, or complex. It must not be
scalar.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M < n, wheren istherank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

MASK (optional)  must be of type logical and must be conformable with
ARRAY.

Result Type, Type Parameter, and Shape

Theresult is of the sametype and kind type parameter as ARRAY. It isscalar
if DI Mis absent or ARRAY has rank one; otherwise, the result is an array of
rank n-1and of shape(d{, d», ..., dpm1, 9oime1r ---, d,) where
(dq, dy, ..., d,)istheshapeof ARRAY.

Result Value

Casel The result of PRODUCT( ARRAY) has avalue equal to a
processor-dependent approximation to the product of all
the e ements of ARRAY or hasthe value one if ARRAY has
size zero.

Case 2 The result of PRODUCT( ARRAY, MASK = nsk) hasa
value equal to a processor-dependent approximation to
the product of the elements of ARRAY corresponding to
the. TRUE. elements of nsk or hasthe value one if
thereareno . TRUE. elements.

Case 3 If ARRAY has rank one, PRODUCT( ARRAY, DI M
[, mek]) hasavalue equal to that of PRODUCT( ARRAY
[, MASK = ask]) . Otherwise, the value of element

(s1, S2, ..., SpiM1: SDIMe1r ..., Sp)oOf
PRODUCT( ARRAY, DI M [, nsk]) isequal tothe
following:

PRODUCT( ARRAY(S1, S, ..., Spimir .
Spimkls --+» Sp) [, MASK = msk(sq, sy, ...,
SpiM1 i+ SDIMHL: ---» Sp) | )
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Examples
Casel The value of PRODUCT((/ 1, 2, 3 /)) and
PRODUCT((/ 1, 2, 3 /), DIM1) is6.
Case?2 PRODUCT(C, MASK = C .GT. 0.0) formsthe
product of the positive elements of C.
Case 3 If Bisthearray
135
246
then PRODUCT(B, DI M = 1) is[2, 12, 30] and
PRODUCT(B, DI M = 2) is[15, 48].
RADIX(X)
Description

Returns the base of the model representing numbers of the same type and
kind type parameter as the argument.

Class
Inquiry function.

Argument
X must be of type integer or real. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.
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Result Value

Theresult hasthevauer if Xisof typeinteger and thevalueb if Xisof type
real, wherer and b are as defined in the section “

Example
RADI X( X) hasthevalue 2 for real X whose model isdescribed in the section

RANDOM_NUMBER(HARVEST)

Description

Returns one pseudorandom number or an array of pseudorandom numbers
from the uniform distribution over therange0 < x < 1.

Class
Subroutine.

Argument

HARVEST must be of typereal. Itisan | NTENT( OUT) argument. It may be
ascalar or an array variable. Itisset to contain pseudorandom numbers
from the uniform distribution in the

interval 0<x<1.
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Examples

REAL X, Y (10, 10)

I Initialize X with a pseudorandom nunber
CALL RANDOM NUMBER ( HARVEST = X)

CALL RANDOM NUMBER (Y)

I X &Y contain

I uniformy distributed random nunbers

RANDOM_SEED(SIZE, PUT, GET)

Optional Arguments
Sl ZE, PUT, GET

Description

Restarts or queries the pseudorandom number generator used by
RANDOM_NUMBER.

Class
Subroutine.

Arguments
There must either be exactly one or no arguments present.

S| ZE (optional)  must be scalar and of type default integer. Itisan
| NTENT( OUT) argument. It is set to the number N of
integers that the processor usesto hold the value of the
seed.

PUT (optional) must be a default integer array of rank oneand size= N.
Itisan | NTENT(I N) argument. Itisused by the
processor to set the seed value.
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GET (optional) must be a default integer array of rank oneand size= N.
Itisan | NTENT( QUT) argument. Itisset by the
processor to the current value of the seed. If no
argument is present, the processor sets the seed to a
processor-dependent value.

Examples

CALL RANDOM SEED
! Processor initialization

CALL RANDOM SEED (SI ZE = K) I Sets K =N
CALL RANDOM SEED (PUT = SEED (1 : K)) ! Set user seed
CALL RANDOM SEED (GET = OLD (1 : K)) ! Read current
seed

RANGE(X)
Description

Returns the decimal exponent range in the model representing integer or
real numbers with the same kind type parameter as the argument.

Class
Inquiry function.

Argument
Xmust be of type integer, real, or complex. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Default integer scalar.
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Result Value
Case1l

Case 2

Example

For an integer argument, the result has the value

| NT(LOGLO( huge) ) , where huge isthe largest
positive integer in the model representing integer
numbers with same kind type parameter as X (see the
section “ ”).

For areal or complex argument, the result has the value
I NT(M N(LOGLO( huge), -LOGLO(tiny))),where
huge andti ny arethelargest and smallest positive
numbersin the model representing real numbers with
the same value for the kind type parameter as X (see the
section * ”).

RANGE( X) hasthe value 38 for real X, whose model is described in “

andtiny = 2-127,

”, because in this case huge= (1 - 2-24) x 2127

REAL(A, KIND)

Optional Argument

Kl ND

Description

Convert to real type.

Class

Elemental function.
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Arguments
A must be of type integer, real, or complex.
KI ND (optional)  must be a scalar integer initialization expression.

Result Type and Type Parameter

Real

Casel If Aisof typeinteger or real and KI NDis present, the
kind type parameter is that specified by KI ND.
If Aisof typeinteger or real and KI NDis not present, the
kind type parameter is the processor-dependent kind
type parameter for the default real type.

Case 2 If Aisof type complex and KI ND is present, the kind

type parameter is that specified by KI ND.

If Aisof type complex and KI NDis not present, the kind
type parameter is the kind type parameter of A.

Result Value

Casel If Aisof typeinteger or real, theresult is equal to a
processor-dependent approximation to A.

Case 2 If Aisof type complex, theresult isequal to a
processor-dependent approximation to the real part of A.

Examples
REAL(-3) hasthe value -3.0.

REAL( Z) has the same kind type parameter and the same value as the real
part of the complex variable Z.

REAL(2. 0_H GH 3. 0) is0.66666666666666 with kind HI GH.
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REPEAT(STRING, NCOPIES)

Description
Concatenate several copies of a string.

Class
Transformational function.

Arguments
STRI NG must be scalar and of type character.
NCOPI ES must be scalar and of type integer. Itsvalue must not be

negative.

Result Type, Type Parameter, and Shape

Character scalar of length NCOPI ES times that of STRI NG with the same
kind type parameter as STRI NG

Result Value
The value of the result is the concatenation of NCOPI ES copies of STRI NG

Examples
REPEAT(' H , 2) hasthevalue HH.
REPEAT(’ XYZ', 0) hasthevalue of azero-length string.
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RESHAPE(SOURCE, SHAPE, PAD, ORDER)

Optional Arguments
PAD, ORDER

Description
Constructs an array of a specified shape from the elements of a given array.

Class
Transformational function.

Arguments

SOURCE may be of any type. It must be array valued. If PADis
absent or of size zero, the size of SOURCE must be
greater than or equal to PRODUCT( SHAPE) . The size of
the result is the product of the values of the elements of
SHAPE.

SHAPE must be of type integer, rank one, and constant size. Its

size must be positive and less than 8. It must not have
an element whose value is negative.

PAD (optional) must be of the same type and type parameters as
SOURCE. PAD must be array valued.

ORDER (optional) must be of type integer, must have the same shape as
SHAPE, and its value must be a permutation of [1, 2, ...,
n], wheren isthe size of SHAPE. If absent, itisasif it
were present with value [1, 2, ..., n].

Result Type, Type Parameter, and Shape

Theresult isan array of shape SHAPE (that is, SHAPE( RESHAPE( SOURCE,
SHAPE, PAD, ORDER)) isequa to SHAPE) with the same type and
type parameters as SOURCE.
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Result Value

The elements of the result, taken in permuted subscript order ORDER( 1), ...,
ORDER( n) , are those of SOURCE in normal array element order followed if
necessary by those of PADin array element order, followed if necessary by
additiona copies of PADin array element order.

Examples

RESHAPE((/ 1, 2, 3, 4, 5, 6 /), (/ 2, 3/)) has the
val ue

135
246

RESHAPE((/ 1, 2, 3, 4, 5, 6 /), (/ 2, 417), (/ 0, 01/),
(/ 2, 1/)) has the value

1234
5600

RNUM(I)

Description
Convert character to real type.

Class
Elemental nonstandard function.

Argument
I must be of type character.
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Result
Default rea type.

Example
RNUM " 821. 003") is821.003 of type default real.

RRSPACING(X)

Description

Returns the reciprocal of the relative spacing of model numbers near the
argument value.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

Theresult hasthe value |X x b-¢€| x bP, where b, e, and p are as defined in
the section “ 8

Example

RRSPACI NG(—3. 0) has the value 0.75 x 224 for reals whose model is
described in the section “ "
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RSHFT(I, SHIFT)

Description
Bitwise right shift.

Class
Elemental nonstandard function.
For details see “RSHFT” on page 120.

RSHIFT(I, SHIFT)

Description
Bitwise right shift.

Class
Elemental nonstandard function.
For details see “RSHIFT” on page 121.
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SCALE(X, I)
Description
Returns X x b! where b isthe base in the mode! representation of X (see the
section “ ”).
Class

Elemental function.

Arguments
X must be of typereal.
I must be of type integer.

Result Type and Type Parameter
Same as X.

Result Value

The result hasthe value X x b! , where b is defined in the section “
", provided this result is within range; if not, the
result is processor dependent.

Example

SCALE( 3.0, 2) hasthevalue 12.0 for reals whose model is described in
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SCAN(STRING, SET, BACK)

Optional Argument

BACK

Description

Scan astring for any one of the charactersin a set of characters.

Class

Elemental function.

Arguments
STRI NG
SET

BACK (optional)

must be of type character.

must be of type character with the same kind type
parameter as STRI NG

must be of type logical.

Result Type and Type Parameter

Default integer.

Result Value
Case1l

Case 2

If BACK is absent or is present with the value . FALSE.
and if STRI NG contains at least one character that isin
SET, the value of theresult is the position of the leftmost
character of STRI NGthat isin SET.

If BACK is present with thevalue. TRUE. andif STRI NG
contains at least one character that isin SET, the value of
the result is the position of the rightmost character of
STRI NGthat isin SET.
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Case 3 Thevalue of theresult is zero if no character of STRI NG
isin SET or if the length of STRI NGor SET is zero.

Examples

Casel SCAN(’ FORTRAN , ' TR ) hasthevaue 3.

Case?2 SCAN(’ FORTRAN' , ' TR, BACK = . TRUE.) hasthe
value5.

Case 3 SCAN(’ FORTRAN , ' BCD ) hasthevaueO.

SELECTED_INT_KIND(R)

Description

Returns avalue of the kind type parameter of an integer data type that
represents all integer valuesn with -10R<n < 10R,

Class
Transformational function.

Argument
R must be scalar and of type integer.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value

The result has a value equal to the value of the kind type parameter of an
integer data type that represents al values n in the range of values n with
-10R< n < 10R, or if no such kind type parameter is available on the
processor, the result is—1.
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If more than one kind type parameter meets the criteria, the value returned
isthe one with the smallest decimal exponent range, unlessthere are severd
such values, in which case the smallest of these kind values is returned.

Example

SELECTED_| NT_KI ND( 6) has the value KIND(0) on a machine that
supports a default integer representation method with r =2 and q=31 as
defined in the model for the integer number systemsin *

SELECTED_REAL_KIND(P, R)

Optional Arguments
PR

Description

Returns avalue of the kind type parameter of areal data type with decimal
precision of at least P digits and a decimal exponent range of at least R.

Class
Transformational function.

Arguments

At least one argument must be present.

P (optional) must be scalar and of type integer.
R (optional) must be scalar and of type integer.

Result Type, Type Parameter, and Shape
Default integer scalar.
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Result Value

The result has avalue equal to a value of the kind type parameter of areal
data type with decimal precision, as returned by the function PRECI SI ON,
of at least P digits and adecimal exponent range, as returned by the function
RANGE, of at least R.

If no such kind type parameter is available on the processor, the result is—1
if the precision is not available, —2 if the exponent range is not available,
and -3 if neither is available.

If more than one kind type parameter value meets the criteria, the value
returned is the one with the smallest decimal precision, unless there are
several such values, in which case the smallest of these kind valuesis
returned.

Example

SELECTED_REAL_KI ND( 6, 70) hasthe value KIND(0.0) on a machine
that supports a default real approximation method with p=16, p=6,

eni n=—064, and e, =63 as defined in the model for the real number system
in the section “ 8

SET_EXPONENT(X, I)

Description

Returns the model number whaose fractional part is the fractional part of the
model representation of X and whose exponent part is| .

Class
Elemental function.
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Arguments
X must be of typereal.
I must be of type integer.

Result Type and Type Parameter
Same as X.

Result Value

Theresult hasthevalue X x b! -€, where b and e are as defined in the
section “ ", provided this result iswithin
range; if not, the result is processor-dependent.

If X has value zero, the result has value zero.

Example

SET_EXPONENT( 3. 0, 1) hasthevalue 1.5 for reals whose model is as
described in the section * "

SHAPE(SOURCE)

Description
Returns the shape of an array or a scalar.

Class
Inquiry function.

Argument

SOURCE may be of any type. It may be array valued or scalar. It must not
be apointer that is disassociated or an allocatable array that is not alocated.
It must not be an assumed-size array.
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Result Type, Type Parameter, and Shape

Theresult is a default integer array of rank one whose size is equal to the
rank of SOURCE.

Result Value
The value of the result is the shape of SOURCE.

Examples
Thevaue of SHAPE( A(2: 5, -1:1) ) is[4, 3.
The value of SHAPE( 3) isthe rank-one array of size zero.

SIGN(A, B)

Description
Absolute value of A timesthe sign of B.

Class
Elemental function.

Arguments
A must be of type integer or real.
B must be of the same type and kind type parameter as A.

Result Type and Type Parameter
Same as A.
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Result Value
The value of theresultis|A]if B=0and —|A|if B<O.

Example
SI G\(-3. 0, 2.0) hasthevaue 3.0.

SIN(X)

Description
Sine function in radians.

Class
Elemental function.

Argument
X must be of type real or complex.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to

sin(X).
If Xisof typered, itisregarded as avaluein radians.

If Xisof type complex, itsreal part isregarded as avaluein radians.

Examples
SI N( 1. 0) hasthe value 0.84147098.

SIN((0.5_H GH, 0.5)) hasthevalue 0.54061268571316 +

0.45730415318425i with kind HI GH.
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SIND(X)

Description
Sine function that accepts input in degrees.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
sin(X).

Examples
SI ND( 0. 0) hasthevalue0.0.
SI ND( 30. 0) hasthevalue 0.5.
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SINH(X)

Description
Hyperbolic sine function.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to
sinh(X).

Examples
SI NH( 1. 0) hasthe value 1.1752012.
SI NH( 0. 5_HI GH) has the value 0.52109530549375 with kind HI GH.
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SIZE(ARRAY, DIM)

Optional Argument
DM

Description

Returns the extent of an array along a specified dimension or the total
number of elementsin the array.

Class
Inquiry function.

Arguments.

ARRAY may be of any type. It must not be scalar. It must not be
apointer that is disassociated or an allocatable array that
isnot alocated. 1f ARRAY is an assumed-size array, DI M
must be present with avalue lessthan the rank of ARRAY.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where n isthe rank of ARRAY.

Result Type, Type Parameter, and Shape
Default integer scalar.

Result Value

The result has avalue equal to the extent of dimension DI Mof ARRAY or, if
DI Mis absent, the total number of elements of ARRAY.

Examples
Thevaueof SI ZE(A(2: 5, -1:1), DI M2) is3.
Thevaueof SI ZE(A(2: 5, -1:1) ) isl2.
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SPACING(X)

Description
Returns the absolute spacing of model numbers near the argument value.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

If Xisnot zero, the result has the value be-P, where b, e, and p are as defined
in the section “ ", provided this result is
within range; otherwise, the result is the same as that of Tl NY( X) .

Example

SPACI NG 3. 0) hasthe value 2-22 for reals whose model is described in the
section “ ”
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SPREAD(SOURCE, DIM, NCOPIES)

Description

Replicates an array by adding adimension. Broadcasts several copies of
SOURCE along a specified dimension (asin forming a book from copies of a
single page) and thus forms an array of rank one greater.

Class
Transformational function.

Arguments

SOURCE may be of any type. It may be scalar or array valued.
The rank of SOURCE must be less than 7.

D M must be scalar and of type integer with value in the
range1l < Dl M< n + 1, where n isthe rank of SOURCE.

NCOPI ES must be scalar and of type integer.

Result Type, Type Parameter, and Shape

Theresult is an array of the same type and type parameters as SOURCE and
of rank n + 1, where n isthe rank of SOURCE.

Casel If SOURCE is scalar, the shape of theresult is
(MAX( NCOPI ES, 0)).

Case?2 If SOURCE is array valued with shape (d4, d,, ...,
d,), the shape of theresultis(d,, d,, ..., dpm1,
MAX(NCOPI ES, 0), dpm ---. dp).
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Result Value

Casel If SOURCE is scalar, each element of the result hasa
value equal to SOURCE.

Case?2 If SOURCE isarray valued, the element of the result with
subscripts(rq, ro, ..., rpn+1) hasthevaue
SOURCE(ry, ro, ---» Tpim1r DML

oy Thet)

Examples

Casel SPREAD(" A", 1, 3) isthecharacter array (/ "A",
A, A ).

Case 2 If Aisthearray [2, 3, 4], SPREAD( A, DI M=1,
NCOPI ES=NC) isthe array
234
234
234
if NC hasthe value 3 and is azero-sized array if NC has
the value 0.

SQRT(X)

Description

Square root.

Class

Elemental function.
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Argument

X'must be of typereal or complex. If Xisrea, itsvalue must be greater than
or equal to zero.

Result Type and Type Parameter
Same as X.

Result Value

The result has a value equal to a processor-dependent approximation to the
square root of X.

A result of type complex isthe principal valuewith thereal part greater than
or equal to zero. When the real part of the result is zero, the imaginary part
is greater than or equal to zero.

Examples
SQRT( 4. 0) hasthevalue 2.0.
SQRT(5. 0_H GH) hasthevalue 2.23606774998 with kind HI GH.

SUM(ARRAY, DIM, MASK)

Optional Arguments
DI M MASK

Description

Sum all the elements of ARRAY along dimension DI Mcorresponding to the
. TRUE. elements of MASK.

Class
Transformational function.
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Arguments

ARRAY must be of type integer, real, or complex. It must not be
scalar.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where nistherank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

MASK (optional)  must be of type logical and must be conformable with
ARRAY.

Result Type, Type Parameter, and Shape

Theresult is of the sametype and kind type parameter as ARRAY. It isscalar
if DI Mis absent of ARRAY has rank one; otherwise, the result is an array of
rank n-1and of shape(d;, dy, ..., dppm1. 9o we1r - - -, dp) where
(dq, dy, ..., d,)istheshapeof ARRAY.

Result Value

Casel The result of SUM ARRAY) hasavalue equal to a
processor-dependent approximation to the sum of all the
elements of ARRAY or has the value zero if ARRAY has
size zero.

Case 2 The result of SUM ARRAY, MASK = nsk) hasavalue
equal to a processor-dependent approximation to the
sum of the elements of ARRAY corresponding to the
. TRUE. elementsof nsk or hasthe value zero if there
areno. TRUE. eements.

Case 3 If ARRAY hasrank one, SUM ARRAY, DI M [, nsk])
has avalue equal to that of SUM ARRAY [, MASK =
nmsk] ) . Otherwise, the value of element (s4, so,

., SpiIM1r SDiMELs -+ s Sn) of SUN( ARRAY,
DI M [, nsk]) isequal to the following:
SUMARRAY(S]_, So, «.., SpDIM1r 1 SDiMELr -+ s Sn) [,
'\/ASK:WBI((S]_, So, ..., SpIM1r -+ SDIMELr -+ > Sn)])
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Examples

Casel Thevalueof SUM(/ 1, 2, 3 /)) andSUM (/ 1,
2, 3 /), DIM1) is6.

Case 2 SUM C, MASK= C .GT. 0.0) formsthearithmetic
sum of the positive elements of C.

Case 3 If Bisthearray

135
246

then SUM B, DIM = 1) is[3, 7, 11] and SUM B,
DIM = 2) is[9, 12].

SYSTEM_CLOCK(COUNT, COUNT_RATE,
COUNT_MAX)

Optional Arguments
COUNT, COUNT_RATE, COUNT_MAX

Description
Returns integer data from areal-time clock.

Class
Subroutine.

Arguments

COUNT (optional) must be scalar and of type default integer. It isan
I NTENT( QUT) argument. Itissettoa
processor-dependent value based on the current
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value of the processor clock or to -HUGE( 0) if
thereis no clock. The processor-dependent value
isincremented by one for each clock count until
the value COUNT _MAX is reached and is reset to
zero at the next count. It liesin therange O to
COUNT_MAX if thereisaclock.

COUNT_RATE (optional) must be scalar and of type default integer. Itisan
I NTENT( OUT) argument. It is set to the number
of processor clock counts per second, or to zero if
thereis no clock.

COUNT_MAX (optional)  must be scalar and of type default integer. Itisan
| NTENT( OUT) argument. Itisset tothe
maximum value that COUNT can have, or to zero if
there is no clock.

Example

If the processor clock isa 24-hour clock that registerstime in 1-second
intervals, at 11:30 A.M. the reference

CALL SYSTEM CLOCK (COUNT = C, COUNT_RATE = R, COUNT_M
AX = M

sets C = 11 ¥ 3600 + 30 ¥ 60 = 41400, R=1, and M=
24 ¥ 3600 — 1 = 86399.

TAN(X)

Description
Tangent function, which accepts the input in radians.

Class
Elemental function.
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Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has avalue equal to a processor-dependent approximation to
tan(X), with X regarded as avalue in radians.

Examples
TAN( 1. 0) hasthe value 1.5574077.
TAN( 2. 0_HI GH) hasthe vaue —2.1850398632615 with kind HI GH.

TAND(X)

Description
Tangent function that accepts the input in degrees.

Class
Elemental nonstandard function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.
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Result Value

The result has avalue equal to a processor-dependent approximation to
tan(X).

Examples

TAND( 0. 0) hasthevaue0.0.
TAND( 45. 0) hasthevalue 1.0.
TAND( 135. 0) hasthevalue-1.0.

TANH(X)

Description
Hyperbolic tangent function.

Class
Elemental function.

Argument
X must be of type real.

Result Type and Type Parameter
Same as X.

Result Value

The result has avalue equal to a processor-dependent approximation to
tanh(X).

Examples
TANH( 1. 0) hasthe value 0.76159416.
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TANH( 2. 0_HI GH) has the value 0.96402758007582 with kind HI GH.

TINY(X)

Description

Returns the smallest positive number in the model representing numbers of
the same type and kind type parameter as the argument.

Class
Inquiry function.

Argument
X'must be of typereal. It may be scalar or array valued.

Result Type, Type Parameter, and Shape
Scalar with the same type and kind type parameter as X.

Result Value

The result has the value

peM n-1

whereb and e, ,, are as defined in the section *

Example

TI NY(X) hasthe value 2-127 for real X, whose model is described in the
section “ ”
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TRANSFER(SOURCE, MOLD, SIZE)

Optional Argument

S| ZE

Description

Returns aresult with a physical representation identical to that of SOURCE
but interpreted with the type and type parameters of MOLD.

Class

Transformational function.

Arguments
SOURCE

MOLD

S| ZE (optional)

may be of any type and may be scalar or array valued.
may be of any type and may be scalar or array valued.

must be scalar and of type integer. The corresponding
actual argument must not be an optional dummy
argument.

Result Type, Type Parameter, and Shape

Theresult is of the same type and type parameters as MOLD.

Casel

Case 2

Case 3

If MOLDisascalar and SI ZE is absent, the result isa
scalar.

If MOLDisarray valued and S| ZE is absent, the result is
array valued and of rank one. Itssizeisassmall as
possible such that its physical representation is not
shorter than that of SOURCE.

If SI ZE is present, the result is array valued of rank one
and size Sl ZE.
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Result Value

If the physical representation of the result has the same length as that of
SOURCE, the physical representation of the result is that of SOURCE.

If the physical representation of the result islonger than that of SOURCE, the
physical representation of the leading part is that of SOURCE and the
remainder is undefined.

If the physical representation of the result is shorter than that of SOURCE, the
physical representation of the result is the leading part of SOURCE. If Dand
E are scalar variables such that the physica representation of Disaslong as
or longer than that of E, the value of TRANSFER( TRANSFER(E, D), E)
must be the value of E.

If Disan array and E is an array of rank one, the value of
TRANSFER( TRANSFER(E, D), E, SIZE(E)) must bethevalue of E.

Examples

Casel TRANSFER (1082130432, 0.0) hasthevalue4.0 on a
processor that represents the values 4.0 and 1082130432
as the string of binary digits 0100 0000 1000 0000 0000
0000 0000 0000.

Case?2 TRANSFER((/ 1.1, 2.2,3.3/), (/ (0.0, 0.0) /)) isacomplex
rank-one array of length two whose first element is (1.1,
2.2) and whose second element has areal part with the
value 3.3. The imaginary part of the second element is
undefined.

Case3 TRANSFER((/ 1.1, 2.2, 3.3/), (/ (0.0, 0.0) /), 1) hasthe
value 1.1 + 2.2i , which is arank-one array with one
complex element.
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TRANSPOSE(MATRIX)

Description
Transpose an array of rank two.

Class
Transformational function.

Argument
MATRI X may be of any type and must have rank two.

Result Type, Type Parameters, and Shape. The result is an array of the same
type and type parameters as MATRI X and with rank two and shape (n, m)
where (m n) isthe shape of MATRI X.

Result Value

Element (i , j) of theresult hasthevalue MATRI X(j,i),i =1,2,...,n;j =1,
2,..,m

Example
If Aisthearray
123

456
789

then TRANSPOSE( A) hasthe value

147
258
369



Intrinsic Procedures 1

TRIM(STRING)

Description
Returns the argument with trailing blank characters removed.

Class
Transformational function.

Argument
STRI NG must be of type character and must be a scalar.

Result Type and Type Parameters

Character with the same kind type parameter value as STRI NGand with a
length that is the length of STRI NGless the number of trailing blanksin
STRI NG

Result Value

Thevalue of the result is the same as STRI NG except any trailing blanks are
removed. If STRI NG contains no nonblank characters, the result has zero
length.

Example
TRI M’ bAbBbb’ ) is'bAbB’.
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UBOUND(ARRAY, DIM)

Optional Argument
DM

Description
Returns all the upper bounds of an array or a specified upper bound.

Class
Inquiry function.

Arguments

ARRAY may be of any type. It must not be scalar. 1t must not be
apointer that is disassociated or an allocatable array that
isnot allocated. If ARRAY is an assumed-size array, DI M
must be present with avalue lessthan the rank of ARRAY.

DI M(optional) must be scalar and of type integer with avalue in the
range 1 < DI M< n, where n istherank of ARRAY. The
corresponding actual argument must not be an optional
dummy argument.

Result Type, Type Parameter, and Shape.

Theresult is of type default integer. It isscalar if DI Mis present; otherwise,
the result is an array of rank one and size n, where n isthe rank of ARRAY.
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Result Value

Casel For an array section or for an array expression, other
than awhole array or array structure component,
UBOUND( ARRAY, DI M hasavalue equal to the number
of elementsin the given dimension; otherwise, it has a
value equal to the upper bound for subscript DI Mof
ARRAY if dimension DI Mof ARRAY does not have size
zero and has the value zero if dimension DI Mhas size

zero.

Case 2 UBOUND( ARRAY) has a value whose ith component is
equal to UBOUND(ARRAY, i ),fori =1,2,...,n,wherenis
the rank of ARRAY.

Examples

If the following statements are processed
REAL, TARGET :: A (2:3, 7:10)
REAL, PO NTER, DIMENSION (:,:) :: B, C, D
B=>A C=>A(:,:)

ALLOCATE (D(-3:3,-7:7))

then

*  UBOUND(A) is[3,10]

* UBOUND(A, DIM= 2)is10

*  UBOUND(B) is[3, 10]

*  UBOUND( Q) is[2,4]

*  UBOUND(D) is[3,7]
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UNPACK(VECTOR, MASK, FIELD)

Description
Unpack an array of rank oneinto an array under the control of a mask.

Class
Transformational function.

Arguments

VECTOR may be of any type. It must haverank one. Itssize must
be at least t wheret isthe number of . TRUE. elementsin
MASK.

MASK must be array valued and of type logical.

FI ELD must be of the same type and type parameters as

VECTOR and must be conformable with MASK.

Result Type, Type Parameter, and Shape

Theresult is an array of the same type and type parameters as VECTOR and
the same shape as MASK.

Result Value

The element of the result that corresponds to the ith . TRUE. element of
MASK, in array element order, has the value VECTOR(i ) fori =1, 2, ..., t,
wheret isthe number of . TRUE. valuesin MASK. Each other element has a
value equal to FI ELDIf FI ELDis scalar or to the corresponding element of
FI ELDIf itisan array.
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Examples

Specific values may be “scattered” to specific positionsin an array by using
UNPACK. If Misthe array

100
010
001
thenVisthearray [1, 2, 3],

and Qisthelogical mask

T
T. .
LT

where“T” represents. TRUE. and “.” represents . FALSE. , then the result
of UNPACK(V, MASK = Q FIELD = M hasthevalue

120
110
003

and theresult of UNPACK(V, MASK = Q FIELD = 0) hasthevalue
020

100
003
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VERIFY(STRING, SET, BACK)

Optional Argument
BACK

Description

Verify that a set of characters contains all the charactersin a string by
identifying the position of the first character in astring of characters that
does not appear in agiven set of characters.

Class
Elemental function.

Arguments
STRI NG must be of type character.
SET must be of type character with the same kind type

parameter as STRI NG
BACK (optional)  must be of typelogical.

Result Type and Type Parameter
Default integer.
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Result Value

Casel If BACK is absent or present with thevalue. FALSE. and
if STRI NG contains at least one character that isnot in
SET, the value of theresult is the position of the leftmost
character of STRI NGthat isnot in SET.

Case 2 If BACK is present with thevalue. TRUE. andif STRI NG
contains at least one character that is not in SET, the
value of the result is the position of the rightmost
character of STRI NGthat isnot in SET.

Case3 The value of theresult is zero if each character in
STRI NGisin SET or if STRI NG has zero length.

Examples

Casel VERI FY(’ ABBA', ' A') hasthevalue 2.

Case 2 VERI FY(' ABBA, ' A, BACK = . TRUE.) hasthe
value 3.

Case 3 VERI FY(’ ABBA', ' AB ) hasthevalueO.
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XOR(l, J)

Description
Bitwise exclusive OR.

Class
Elemental nonstandard function.

Arguments
I must be of type integer.

J must be of type integer with the same kind type
parameter as| .

Result Type and Type Parameter
Sameas| .

NOTE. Seethe section” " for result value information and
examples.




Portability Functions

This chapter describes the functions (in alphabetical order) that comprise the

portability library (| i bPEPCF9O0. | i b) . These functions are made available

to the compiler when you invoke the / 4Yport | i b option. The function

prototypes are described using the INTERFACE block, which provide the

required information to complete a call to the specified function. For descriptions

of the INTERFACE block and the / 4Ypor t | i b option, see the Intel® Fortran

Compiler User's Guide

When using these functions, take the following considerations in mind:

®  These functions are not a built-in part of the Fortran language. If you have
FUNCTI QN, SUBROUTI NE, or COMMON block names in your program that
conflict with a particular portability function that you wish to use, you may
need to change the name of the global entity in your program, in order to
access the portability function.

® These functions are in user name space, and are linked only when you use
the / 4Ypor t | i b switch, and only then when there is no global definition
in your program that satisfies the global reference.

®  You do not have to insert a USE statement to interface to these functions,
as with some other vendor’s products. You should use an | NTERFACE
block in your program to describe the interface to the routine in the
portability library that you are calling. Without an | NTERFACE block, you
may get incorrect results unless you are very careful with implicit typing.
If you want to include interfaces for all the routines in your program, you
can:
— includethéfile f | port . f 90fromthel NCL UDEdirectoryofyouristribution

or

— add a USE | FLPORT statement to access the | NTERFACEs for all
portability functions.
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ACCESS

Determines file access val ues

Prototype
USE | FLPORT
or

| NTEGER(4) FUNCTI ON ACCESS( NAVE, MODE)
CHARACTER( LEN=*) NAME, MODE
END FUNCTI ON ACCESS

NAMVE Input. CHARACTER( LEN=*) . Name of the file whose
accessihility isto be determined.
MODE Input. CHARACTER( LEN=*) . Modes of accessibility to

check for. MODE is a character string of length one or

greater containing only the characters"r", "w", "Xx", or
(ablank). These characters are interpreted as follows:
Character Meaning

The characters within MODE can appear in any order.

Usage
result = ACCESS (fil enane, node)

Results

Theresultis| NTEGER( 4) , and iszeroif al access permissions in MODE
aretrue. If input values that you passto the function areinvalid, or if thefile
cannot be accessed in al of the modes specified, one of the following error
codes is returned:

EACCES Access denied;
El NVAL The mode argument isinvalid
ENCENT File not found
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These error values are derived from the possible values of ERRNO, in
Microsoft* Visual C++*.

Symbolic values for these error codes are defined ini f | port. f 90.

The filename argument can contain either forward or backward slashes for
path separators.

On Windows* operating systems, all files are readable. A test for read
permission aways returns 0.

Example

OPEN( UNI T=1, FI LE="1 FLFI LE. TXT", STATUS=" UNKNO/WN' )
WRITE (1,10) "THIS IS A TEST"
CLOSE( UNI T=1)

I checks for read and wite permission on the file
"1 FLFI LE. TXT"

J = ACCESS ("I FLFI LE. TXT", "rw")

PRI NT *, J

I checks whether "IFLFILE TXT" is executable. It is
not, since

! it does not end in .COM .EXE, .BAT, or .CMD

J = ACCESS ("I FLFI LE. TXT", "x"

PRI NT *, J
10 FORMAT( A)
END
BEEPQQ
Invokes the speaker
Prototype
USE | FLPORT
or
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| NTERFACE
SUBROUTI NE BEEPQQ( FREQ, DUR)
| NTEGER(4) FREQ DUR
END SUBROUTI NE
END | NTERFACE

Description

Invokes the speaker at the specified frequency for the specified duration in
milliseconds.

Usage

CALL BEEPQQ (FREQ DUR)

FREQ | NTEGER( 4) . Frequency of the tone
DUR Length of the tone in milliseconds.
BEEPQQ does not return until the sound terminates.
Example

USE | FLPORT

| NTEGER(4) FREQ DUR

FREQ = 4000

DUR = 1000

CALL BEEPQQ FREQ DUR)

END

BESJO, BESJ1, BESJN, BESYO, BESY1, BESYN

Compute the single-precision val ues of
Bessel functions

Prototype
USE | FLPORT
or
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| NTERFACE
REAL(4) FUNCTI ON BESJO( X)
REAL(4) X
END FUNCTI ON

REAL(4) FUNCTI ON BESJ1( X)
REAL(4) X
END FUNCTI ON

REAL(4) FUNCTI ON BESIN( N, X)
| NTEGER(4) N

REAL(4) X

END FUNCTI ON

REAL(4) FUNCTI ON BESYO( X)
REAL(4) X
END FUNCTI ON

REAL(4) FUNCTI ON BESY1( X)
REAL(4) X
END FUNCTI ON

REAL(4) FUNCTI ON BESYN( N, X)
| NTEGER(4) N
REAL(4) X
END FUNCTI ON
END | NTERFACE

Description

Compute the single-precision values of Bessel functions of the first and
second kinds.

Usage
resul t BESJO ( REALPCSI TI VE)
result = BESJ1 (REALPOSI TI VE)
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result BESJIN (n, REALPCSI TI VE)
result = BESYO ( REALPCSI Tl VE)
result BESY1 ( REALPCSI Tl VE)
result BESYN (n, REALPCSI TI VE)

REALPGSI TI VE REAL( 4) . Independent variable for a Bessel function.
Must be greater than or equal to zero.

N | NTEGER( 4) unless changed by the user. Specifies the
order of the selected Bessel function computation.

Results

BESJO0, BESJ1, and BESJIN return Bessel functions of the first kind, orders
0, 1, and n, respectively, with the independent variable REALPCSI Tl VE.

BESYO, BESY1, and BESYN return Bessel functions of the second kind,
orders 0, 1, and n, respectively, with the independent variable
REALPCSI Tl VE.

Negative arguments return QNAN.

CDFLOAT

Converts an COMPLEX(4) toa
DOUBLE PRECISION type

Prototype

| NTERFACE
DOUBLE PRECI SI ON ( REAL(8)) FUNCTI ON CDFLOAT (| NPUT)
COVPLEX(4), | NTENT(IN):: 1 NPUT
END FUNCTI ON CDFLOAT

END | NTERFACE

| NPUT a COVPLEX (KI ND=4) value
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Description

CDFLOAT isan elemental function that converts a COMPLEX (KI ND=4) type
to DOUBLE PRECI SI ON (REAL( 8)).

Output
The COVPLEX value converted to DOUBLE PRECI SI ON.

CHANGEDIRQQ

Sets specified directory to the current
directory

Prototype
USE | FLPORT
or
| NTERFACE
LOG CAL(4) FUNCTI ON CHANGEDI RQY DI R)
CHARACTER(LEN=*) DI R
END FUNCTI ON
END | NTERFACE

Description
Sets the specified directory to the current, default directory.

Usage

result = CHANGEDI RQQ (DI R)

D R CHARACTER( LEN=*) . Directory to be made the current
directory.

Results

LOG CAL(4). . TRUE. if successful; otherwise, . FALSE. .
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If you do not specify adrivein the DI R string, the named directory on the
current drive becomes the current directory. If you specify adrivein DI R,
the named directory on the specified drive becomes the current directory.

Example

USE | FLPORT

LOG CAL(4) CHANGEDI T

CHANGEDI T = CHANGEDI RQQ(’' c:\users’)
END

CHANGEDRIVEQQ

Sets default drive

Prototype
USE | FLPORT
or
| NTERFACE
LOG CAL(4) FUNCTI ON CHANGEDRI VEQQ Dri veNare)
CHARACTER (LEN=*) Dri veNane
END FUNCTI ON
END | NTERFACE

Description
Sets the specified drive to the current, default drive.

Usage
result = CHANGEDRI VEQQ (Dri veNane)
Dri veNane CHARACTER( LEN=*) . CHARACTER value beginning

with the drive letter.
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Results

Theresult typeisLOG CAL(4) . Theresultis. TRUE. if successful;
otherwise, . FALSE. .

Drives are identified by a single alphabetic character. CHANGEDRI VEQQ
examines only the first character of Dri veName. The drive letter can be
uppercase or lowercase.

CHANGEDRI VEQQ changes only the current drive. The current directory on
the specified drive becomes the new current directory. If no current
directory has been established on that drive, the root directory of the
specified drive becomes the new current directory.

Example
USE | FLPORT
LOG CAL(4) CHANGEDI T
CHANGEDI T = CHANGEDRI VEQQ' d’)
| F (CHANGEDI T) THEN
PRI NT *,” CHANGEDRI VEQQ SUCCESSFUL”
ELSE
PRINT *,"Drive could not be changed”
ENDI F
END

CHDIR

Changes the default directory.

Prototype

USE | FLPORT

Or

| NTERFACE

| NTEGER(4) FUNCTI ON CHDI R( DI RECTORY_NAME)
CHARACTER( LEN=*) DI RECTORY_NAME
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END FUNCTI ON CHDI R
END | NTERFACE

Usage
result = CHDI R( NEW DI RECTORY)

NEW DI RECTORY CHARACTER( LEN=*) . Name of directory to become
the default directory.

Results

Theresult typeis| NTEGER( 4) . CHDI Rreturns zero if the directory was
changed successfully; otherwise, an error code. Possible error codes are;

ENOCENT The named directory does not exist.

ENOTDI R The NEW_DI RECTORY parameter is not adirectory.
Example

USE | FLPORT

CHARACTER( LEN=16) NEW DI RECTORY
LOG CAL(4) CHANGEDI T
NEW DI RECTORY="c:\program fil es”
CHANGEDI T=CHDI R( NEW DI RECTORY)
| F (CHANGEDI T) THEN

PRI NT *, “CHDI R SUCCESSFUL"

ELSE
PRINT *,”"Directory could not be changed”

ENDI F
END
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CLOCK

Returns current time

Prototype

| NTERFACE
SUBROUTI NE CLOCK ( Tl MESTR)
CHARACTER TI MESTR( LEN=8)
END SUBROUTI NE CLOCK

END | NTERFACE

TI MESTR the current time in the form of hh: nm ss, using a
24-hour clock. Must be a CHARACTER variable,
STRUCTURE component, or ARRAY element at |east
eight characters long.

Description
This function returns the current time.

Output
The current timein the form of hh: nm ss, using a 24-hour clock.

CLOCKX

Returns processor clock

Prototype

| NTERFACE
SUBROUTI NE CLOCKX ( CLOCK)
REAL(8) CLOCK
END SUBROUTI NE CLOCKX
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END | NTERFACE

CLOCK current time

Description
This function returns the processor clock to the nearest microsecond.

Output
Processor clock to the nearest microsecond.

COMMITQQ

Forces execution of any pending write
operation(s)

Prototype
USE | FLPORT
Or
| NTERFACE
LOG CAL(4) FUNCTI ON COVM TQQ LUN)
| NTEGER(4) LUN
END FUNCTI ON COVMM TQQ
END | NTERFACE

Description

Forces the operating system to execute any pending write operation(s) for
the file associated with a specified unit to the file's physical device. Same
functionality as FLUSH.

Usage
result = COMWM TQQ (LUN)
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LUN Input. | NTEGER( 4) . Fortran logical unit ( LUN)
attached to afile to be flushed from cache memory to a
physical device.

Results
Theresult typeis LOG CAL( 4) . If an open LUN number is supplied,

. TRUE. isreturned and uncommitted records (if any) are written. If an
unopened LUN issupplied, . FALSE. isreturned.

Data written to filesis often written into buffers, and held until the buffer is
full. Only when the buffer isfull, is the data written to the device. Datain
the buffer is automatically flushed to disk when the file is closed. However,
if the program or the computer crashes before the data is transferred from
buffers, the data can be | ost.

COW TQQforces any cached data intended for afile on a physical device
to be written to that device immediately. Thisis called flushing thefile.

Example
USE | FLPORT
I NTEGER LUN / 10 /
| NTECER | en
CHARACTER(80) stuff
OPEN(LUN, FILE="COMW TQQ TST', ACCESS=' Sequential ')
DO WHI LE (. TRUE.)
WRITE (*, "(A \)') "Enter sone data (Hit RETURN to
exit):
len = GETSTRQQ (stuff)
IF (len .EQ 0) EXIT
WRI TE (LUN, *) stuff
IF (.NOT. COWM TQQ LUN)) WRITE (*,*) ’Failed
END DO
CLCSE (LUN)
END
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COMPL

Returns a BIT-WI SE Complement or
logical .NOT. of the input value

Prototype
| NTERFACE
LOG CAL FUNCTI ON COVPL( | NVAL)
LOG CAL | NVAL
END LOG CAL FUNCTI ON COVPL
END | NTERFACE

Description

Performs a bitwise Complement for | NTEGER input or equivalent of
. NOT. (I N) for logical input.

Output

If the input islogical, the result islogical.Otherwise, the result is Boolean
- aCray bitset. With aBoolean result, use a BI T-WISE complement. For the
logical compl, just toggle 1<-->0.

CTIME

Convertsa given timeinto a
24- character ASCII string

Prototype

| NTERFACE
CHARACTER( LEN=24) FUNCTI ON CTI ME( TI ME)
| NTEGER TI ME
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END FUNCTI ON CTI ME
END | NTERFACE

TI ME elapsed time in seconds since 00:00:00 Greenwich
Mean Time, January 1, 1970.

Description

This function takes an | NTEGER(4) variable or expression asinput. The
input value is some number of seconds since midnight of January 1, 1970,
in Greenwich Mean Time. CTI ME converts thisinteger input value into an
ASCII character string.

Output
A 24-character ASCII string in the form: Thu Jan 15 00:00:01 1970.

DATE

Returns the current date and time as
ASCII string

| NTERFACE
SUBROUTI NE DATE( DATESTR)
CHARACTER( LEN=9) DATESTR
END SUBROUTI NE DATE

END | NTERFACE

Description

This function returns the current date and time as a nine character ASCI|
string.

Output

A 9-character ASCII string in the form: dd- mmm yy where:

dd isthe 2-digit date
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nmm isthe 3 letter month
yy isthe last two digits of the year
NG
- ! o WARNING. This routine may cause problems with the year 2000. Use
/AN DATE_AND_TIME or DATE4 instead.
Example
The following program gets and prints the current system date. Its output
could be, for example, “12-Jul-96" (without the quotes).
PROCGRAM dat et est
CHARACTER(9) :: today
I NTRI NSI C DATE
CALL DATE(t oday)
PRI NT *, today
END
DATE4
Returns the current date and time as
ASCII string
Prototype
| NTERFACE

SUBROUTI NE DATE4( DATESTR)
CHARACTER( LEN=11) DATESTR
END SUBROUTI NE DATE4

END | NTERFACE
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Description

Thisfunction returns the current date and time as an eleven character ASCI|

string.

Output

An 11-character ASCII string in the form: dd- mmm yyyy where:

dd isthe 2-digit date

nmm isthe 3 letter month

yy isthelast two digits of the year

E NOTE. Although using DATE_AND_TI ME is better, sinceit is now

standard in the Fortran language, this routine gives you the functionality

of the old DATE routine and is year-2000 compliant.

DBESJO, DBESJ1, DBESJN, DBESYO, DBESY1,
DBESYN

Compute the double-precision numbers
of Bessel functions.

Prototype

USE | FLPORT or

| NTERFACE
REAL(8) FUNCTI ON DBESJO( X)
REAL(8) X
END FUNCTI ON
REAL(8) FUNCTI ON DBESJ1( X)
REAL(8) X
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END FUNCTI ON

REAL(8) FUNCTI ON DBESIN( N, X)
| NTEGER(4) N

REAL(8) X

END FUNCTI ON

REAL(8) FUNCTI ON DBESYO( X)
REAL(8) X
END FUNCTI ON

REAL(8) FUNCTI ON DBESY1( X)
REAL(8) X
END FUNCTI ON
REAL(8) FUNCTI ON DBESYN( N, X)
| NTEGER(4) N
REAL(8) X
END FUNCTI ON
END | NTERFACE

Descriptions

Compute the double-precision values of Bessel functions of the first and
second kinds.

Usage

result = DBESJO ( DOUBLEPQOS)

result = DBESJ1 ( DOUBLEPOS)

result = DBESIN (n, DOUBLEPOS)

result = DBESYO ( DOUBLEPOS)

result = DBESY1l ( DOUBLEPOS)

result = DBESYN (n, DOUBLEPOS)

DOUBLEPOS REAL ( 8) . Independent variable for a Bessel function.
Must be greater than or equal to zero.
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N I nt eger . Specifies the order of the selected Bessel
function computation.

Results

DBESJO0, DBESJ1, and DBESJN return Bessel functions of the first kind,
orders 0, 1, and n, respectively, with the independent variable
DOUBLEPGCSe.

DBESYO0, DBESY1, and DBESYN return Bessel functions of the second kind,
orders 0, 1, and n, respectively, with the independent variable
DOUBLEPGSe.

Negative arguments cause DBESYO, DBESY1, and DBESYN to return a huge
negative value.

Example
USE | FLPORT
REAL(8) BESNUM BESOUT

10 READ *, BESNUM
BESOUT = DBESJO( BESNUM
PRINT *, "Result is ', BESOUT
GOTO 10
END

DCLOCK

Provides elapsed time in seconds since
the start of the current process.

Prototype

| NTERFACE
REAL(8) FUNCTI ON DCLOCK()
END FUNCTI ON

END | NTERFACE
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Description

This function returns the elapsed time since the start of your process as a
DOUBLE PRECI SI ON number.

Note: Thefirst call to DCLOCK performs calibration.

Class
Elemental nonstandard function.

Result Type and Type Parameter
DOUBLE PRECI SI ON

Output

The time in seconds since the beginning of your process. This routine
provides accurate timing to the nearest microsecond, taking into account the
frequency of the processor where the current processis running. You can
obtain equivalent results using standard Fortran by using the CPU_TIME
intrinsic function.

Examples

DOUBLE PRECI SI ON START_TI ME, STOP_TI ME, DCLOCK

EXTERNAL DCLOCK

START_CLOCK = DCLOCK()

CALL FOO()

STOP_CLOCK = DCLOCK()

PRINT *, "foo took:", STOP_CLOCK - START_CLOCK, "seconds."

DELDIRQQ

Deletes a specified directory

Prototype
USE | FLPORT
or
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| NTERFACE
LOG CAL(4) FUNCTI ON DELDI RQY Di r Name)
CHARACTER(LEN=*) Di r Nane
END FUNCTI ON
END | NTERFACE

Usage
result = DELDI RQQ ( DI RNAMVE)
DI RNAME CHARACTER( LEN=*) . CHARACTER value containing
the name of the directory to be deleted.
Results
Theresult isLOG CAL(4) . Theresultis. TRUE. if successful; otherwise,
. FALSE. .

The directory to be deleted must be empty. It cannot be the current
directory, the root directory, or adirectory currently in use by another
process.

DELFILESQQ

Deletes files matching specification

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER(4) FUNCTI ON DELFI LESQQ FI LESPECQ)
CHARACTER( LEN=*) FI LESPEC
END FUNCTI ON
END | NTERFACE
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Description

Deletes al files matching the name specification, which can contain
wildcards (* and ?).

Usage

result = DELFI LESQQ ( FI LESPECQ)

FI LESPEC CHARACTER( LEN=*) . File(s) to be deleted. Can
contain wildcards (* and ?).

Results

Theresult typeis| NTEGER( 2) . The return value isthe number of files
deleted.

You can use wildcards to delete more than onefile at atime. DELFI LESQQ
does not delete directories or system, hidden, or read-only files. Usethis
function with caution because it can delete many files at once. If afileisin
use by another process (for example, if it is open in another process), it
cannot be deleted.

Example
USE | FLPORT
| NTEGER(4) |en, count
CHARACTER(80) file
CHARACTER( 1) ch
WRI TE(*,*) "Enter nanes of files to delete:
len = CETSTRQfile)
IF (file(l:len) .EQ '*.*') THEN
WRI TE(*,*) "Are you sure (Y/ N)?"
ch = GETCHARQY)
IF ((ch .NE. "Y') .AND. (ch .NE. 'y’)) THEN
STOP "No files del eted"
ELSE
PRINT *,"OK, deleting all files"
ENDI F
END I F
count = DELFI LESQQfile)
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WRI TE(*,*) "Deleted ", count, " files."
END

DFLOATI

Convertsan INTEGER(2) to a DOUBLE
PRECISON type

Prototype

| NTERFACE
DOUBLE PRECI SI ON ( REAL(8)) FUNCTI ON DFLOATI (I NPUT)
| NTEGER(2), INTENT(IN):: I NPUT
END FUNCTI ON DFLOATI

END | NTERFACE

| NPUT ascalar | NTEGER (KI ND=2) value

Description

DFLOATI isan elemental function that converts a scalar integer (KI ND=2)
type to DOUBLE PRECI SI ON (REAL( 8)).

Output
The integer value converted to DOUBLE PREC! SI ON.
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DFLOATJ

Converts an INTEGER(4) to a DOUBLE
PRECISON type

Prototype

| NTERFACE
DOUBLE PRECI SI ON ( REAL(8)) FUNCTI ON DFLOATJ (I NPUT)
I NTEGER(4), | NTENT(IN):: 1 NPUT
END FUNCTI ON DFLOATJ

END | NTERFACE

I NPUT an | NTEGER( 4) value or expression

Description

DFLOATJ isan elemental function that converts an | NTEGER( 4) typeto
DOUBLE PRECI S| ON (REAL( 8) ) type.

Output
The integer value converted to DOUBLE PREC! SI ON.

DFLOATK

Converts an INTEGER(8) typeto a
DOUBLE PRECISION type

Prototype

| NTERFACE
REAL(8) FUNCTI ON DFLOATK (I NPUT)
I NTEGER(8), | NTENT(IN):: I NPUT
END FUNCTI ON DFLOATJ
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END | NTERFACE

I NPUT an | NTEGER( 8) value or expression.

Description

DFLOATK is an elemental function that converts an | NTEGER( 8) typeto a
DOUBLE PRECI SI ON (or REAL(8)) type.

Output
The integer value converted to DOUBLE PRECI SI ON.

DRAND

Generates successive pseudorandom
numbersin the range of 0. to 1.

Prototype

| NTERFACE
REAL(8) FUNCTI ON RAND()
END FUNCTI ON RAND

END | NTERFACE

Description

Generate successive pseudorandom numbers uniformly distributed in the
range of 0.0 to 1.0.

Class
Elemental nonstandard function.

Result Type and Type Parameter
REAL( 8) type.
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Example
REAL(8) rv
rv = RAND()

E NOTE. For details about restarting the pseudorandom number
generator used by | RAND and RAND, see the “ SRAND” section.

DRANSET

Sets the seed for RANGET

Prototype
| NTERFACE
SUBROUTI NE DRANSET (| SEED)
REAL(8) | SEED
END SUBROUTI NE DRANSET
END | NTERFACE

Description

Allows you to set the seed for RANGET, changing the sequence of
pseudo-random numbers.

Output

Changes the internal value of the random number generator seed for
RANCET.
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DSHIFTL

Double shift left

Prototype

| NTERFACE
| NTEGER(8) FUNCTI ON DSHI FTL (LEFT, RI GHT, SHI FT)
| NTECER(8) LEFT, RIGHT, SH FT
END FUNCTI ON DSHI FTL

END | NTERFACE

LEFT a 64-bit integer expression.
RI GHT a 64-bit integer expression.
SHI FT shift count.

Description

This function takes two 64-bit values and a shift count, and returns a 64-bit
value comprised of the 64 bits starting at 64-SHI FT in left continuing
through to right.

Example
| NTERFACE
| NTEGER( 8) FUNCTI ON DSHI FTL( LEFT, Rl GHT, SHI FT)
| NTEGER( 8) LEFT, RI GHT, SHI FT
END FUNCTI ON DSHI FTL
END | NTERFACE

| NTEGER(8) LEFT/Z' 111122221111222’/

| NTEGER(8) RI GHT/ Z' FFFFFFFFFFFFF /

PRI NT *, DSHI FTL(LEFT, RI GHT, 16_8)
END

The correct output for thisexampleis: 1306643199093243919.
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Output

This function performs a shift left and extract, for compatibility with CRAY
Fortran code.

DSHIFTR

Double shift right

Prototype
| NTERFACE
| NTEGER( 8) FUNCTI ON DSHI FTR( | LEFT, | RI GHT, | SHI FT)
| NTECER(8) | LEFT, | RI GHT
| NTEGER(4) | SHFI T
END FUNCTI ON DSHI FTR
END | NTERFACE

| LEFT a 64-bit integer value.
| RI GHT a 64-bit integer value.
| SHI FT an integer shift count.
Description

Interprets| LEFT and | RI GHT as the upper and lower parts, respectively, of
a 128-hit integer. The result is the 64-bit string beginning with the bit

| SHI FT of the 128-hit integer. The arguments, | LEFT and | RI GHT, are not
altered unless the function result isassigned to the same storage location as
either | LEFT or | RI GHT. | SHI FT should be in the range 0 to 64, inclusive.

Example
| NTERFACE

| NTEGER(8) FUNCTI ON
DSHI FTR( LEFT, RI GHT, SHI FT)

| NTEGER(8) LEFT, RI GHT, SHI FT
END FUNCTI ON DSHI FTR
END | NTERFACE
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| NTEGER(8) LEFT/Z' 111122221111222"/
| NTEGER(8) Rl GHT/ Z' FFFFFFFFFFFFF’ /
PRI NT *, DSHI FTR(LEFT, Rl GHT, 16_8)
END

The correct output for this exampleis. 1306606910610341887.

Output
A single | NTEGER( 8) value.

DTIME

Returns the elapsed CPU time since the
start of execution or the last call to
DTIME.

Prototype

| NTERFACE
REAL(4) FUNCTI ON DTI ME ( TARRAY)
REAL(4) TARRAY(2)
END FUNCTI OWN DTI MVE

END | NTERFACE

Description
On thefirst call during the execution of a program, DTI ME returns the time
since the beginning of the program execution in the elements of TARRAY.

TARRAY( 1) containsthe user time, and TARRAY( 2) contains the system
time. The library routine makes use of the GetProcessTimes system library
call. Subsequent callsto DTI ME return the elapsed user and system timein
TARRAY sincethelast call to DTI ME.
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Output

The function returns -1 for an error. The times are returned as elements of
TARRAY, as described above. Times are in seconds. For the most accurate
timing of your process, use the standard Fortran 95 intrinsic CPU_TI ME.

Returns the elapsed time in seconds
since the start of execution

Prototype

| NTERFACE
REAL(4) FUNCTI ON ETI ME( TARRAY)
REAL(4) TARRAY(2)
END FUNCTI ON

END | NTERFACE

Description

This function returns the elapsed time in seconds since the beginning of
execution of the current process. The accuracy of ETI ME islimited to the
accuracy of the GetProcessTimes system call, approximately 1/100th of a
second. For the most accurate timing of your routine, use the Fortran 95
standard intrinsic CPU_TI ME.

Output

The function returns -1 in case of an error. TARRAY( 1) contains the user
time in seconds since the start of the process. The system time in seconds
since the start of the processis returned in TARRAY( 2) .
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EXIT

Closes all files and terminates the
program

Prototype

| NTERFACE
FUNCTI ON EXI T ( STATUS)
| NTEGER | SEED

END FUNCTI OW EXI'T
END | NTERFACE

Optional Argument
STATUS

Description

Close all files and terminate the program.

Class
Nonstandard subroutine.

Argument

If STATUS is supplied, the calling program exits with a return code status of
STATUS. Otherwise the return code status is indeterminate.

In csh the $st at us environment variable holds the return code for the last
executed command. In ksh, the $? envi r onnent variable holds the return
code.

Example
The following program exits before the second PRI NT statement.

PROGRAM t est exi t
I NTEGER st at
PRINT *, "Programprints this line."
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stat = 3

CALL EXI T(stat)

END
This program produces the following output:
Program prints this line.

The return code is saved in the $st at us or $? envi ronnment variable; itis
not printed.

FDATE

Returns the current date and time

Prototype

| NTERFACE
SUBROUTI NE FDATE( STRI NG
CHARACTER( LEN=24) STRI NG
END SUBROUTI NE FDATE

END | NTERFACE

STRI NG a 24-byte character variable or array element in which
theresult of FDATE is stored.

Description

This routine returns the current date and timein STRI NG Any valuein
STRI NG before the call is destroyed.

Output
A 24-character string with the form: Thu Jan 15 00:00:01 1970.
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FGETC

Reads one byte from a file

Prototype
| NTERFACE
| NTEGER FUNCTI ON FGETC( LUNI T, NCHAR)
| NTEGER LUNI T
CHARACTER( LEN=1) NCHAR
END FUNCTI ON FGETC
END | NTERFACE

LUNI T alogica unit number
NCHAR acharacter variable
Description

This routine reads one byte from afile at its current position. If thereis an
error during the read, the 1/0 error number is returned. Otherwise, for a
successful read, FGETC returns zero. You should be aware that for
unformatted files, special bytes such as arecord length indicator are present
on each record, and may require special handling when using this function.
In general, record length indicators for unformatted files are the first four
bytes of each record. Thelogical unit number must bein the rangefrom O to
100, and must be currently connected to afile when FGETCis called.

Thisroutine is thread-safe, and locks the associated stream before 1/O is
performed.

Output

A zero statusis returned if successful, non-zero if failure. NCHAR is
assigned the next sequential byte that would be read from the file connected
toLUNIT.
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FINDFILEQQ
Searches for a specified file

Prototype
USE | FLPORT
O
NTERFACE
I I NTEGER(4) FUNCTI ON FI NDFI LEQQ FI LE, ENV, BUF)
CHARACTER(LEN=*) FILE, ENV, BUF
END FUNCTI ON
END | NTERFACE

Description

Searches for a specified filein the directories listed in the path contained in
the environment variable.

Usage

result = FINDFILEQQ (file, env, buf)

FI LE CHARACTER( LEN=*) . Name of thefile to be found.

ENV CHARACTER( LEN=*) . Name of an environment
variable containing the path to be searched.

BUF CHARACTER( LEN=*) . Buffer to receive thefull path of
the file found.

Results

Theresult typeis| NTEGER( 4) . Theresult isthe length of the characters
containing the full path of the found file returned in BUF, or O if no fileis
found.

Example
USE | FLPORT
CHARACTER( 256) BUF
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CHARACTER(20) FI LE, ENV

| NTEGER(4) result

FILE = "libc.lib"

ENV = "LIB"

result = FI NDFI LEQY FI LE, ENV, buf)
WRI TE (*,*) BUF

END

FLOATI

Converts an intput value to a real value

Prototype

| NTERFACE
REAL(4) FUNCTI ON FLOATI (IN)
I NTEGER(2) IN

END FUNCTI ON FLOATI
END | NTERFACE

I'N an | NTEGER( 2) expression

Description
Converts an input value to REAL( 4) .

Output
The equivalent REAL( 4) value.
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FLOATJ

Converts an integer to areal value

Prototype

| NTERFACE
REAL(4) FUNCTI ON FLOATJ (IN)
| NTEGER(4) IN

END FUNCTI ON FLOATI
END | NTERFACE

I'N an | NTEGER( 4) expression

Description
Converts an input value to REAL( 4) .

Output
The equivalent REAL( 4) value.

FLUSH

Flushes contents of file buffer to an
external file

Prototype
| NTERFACE
SUBROUTI NE FLUSH( LUNI T)
| NTECER LUNIT
END SUBROUTI NE FLUSH
END | NTERFACE
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LUNIT alogical unit number

Description

This routine flushes the contents of the file buffer to the external file,
forcing an immediate write. Thisis most useful for files that are connected
to aterminal. The logical unit number must be in the range from O to 100,
and must be currently connected to afile when flush is called. Thisroutine
isthread-safe, and locks the associated stream before 1/0 is performed.

Output
ERRNOIs set on failure.

FOR_CHECK_FLAWED_PENTIUM

Checks the processor

Prototype

USE | FLPORT

or

| NTERFACE
SUBROUTI NE FOR_CHECK_FLAWED PENTI UM
END SUBROUTI NE

END | NTERFACE

Description

Checks the processor to determine if it shows characteristics of the
Pentium® floating-point divide flaw.

Itisinvoked for a Fortran program if you compile with the /Qfdiv compiler
switch.

Usage
result = FOR _CHECK_FLAWED PENTI UM ( )
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Results

If the floating-point divide flaw is found, an error message is displayed and
the calling program is terminated.

You can bypass this action by setting environment variable
FOR_RUN_FLAWED PENTI UMto the value of . TRUE. .

Example

USE | FLPORT
REAL*8 X, Y, Z
X 5244795. 0
Y = 3932159.0

Z=X- (XY) *Y

IF (Z .NE. 0) THEN I If flawed, Z will be 256
PRINT *, " FDIV flaw detected on Penti unt

ENDI F

END

FOR_GET_FPE

Rettrun the current settings of the
floating-point exception flags

Prototype

USE | FLPORT

or

| NTERFACE
| NTEGER(4) FUNCTI ON FOR_GET_FPE()
END FUNCTI ON

END | NTERFACE
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Description

Returns the current settings of floating-point exception flags. This routine
can be called from a C or Fortran program.

Usage
result = FOR GET_FPE ()

Results

Theresult typeis| NTEGER( 4) . The return value represents the settings of
the current processor floating-point exception flags. The meanings of the
bits are defined in the | FLPORT module file.

Example

USE | FLPORT

| NTEGER(4) FPE_FLAGS
FPE_FLAGS = FOR _GET_FPE ( )
END

FPUTC

Writes a character a afile

Prototype
| NTERFACE
| NTEGER FUNCTI ON FPUTC(LUNI T, CH)
I NTEGER LUNIT
CHARACTER( LEN=1) CH
END FUNCTI ON FPUTC
END | NTERFACE

LUNI T unit number of afile.
CH acharacter variable.
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Description
Writes a character to thefile specified by the Fortran external unit.

Output
Zero if successful. Otherwise, an error code is returned.

FREE

Frees a block of memory

Prototype

| NTERFACE
SUBROUT! NE FREE( ADDRESS)
| NTEGER ADDRESS
END FUNCTI ON FREE

END | NTERFACE

ADDRESS starting address of the memory block to be freed.

Description
Frees ablock of currently allocated memory.

§ NOTE. Thisshould only be used for pointers that were previously
allocated by MALLCOC.
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FSEEK
Positions a file from a specified seek
point

Prototype

| NTERFACE

SUBROUTI NE FSEEK( LUNI T, OFFSET, FROM
| NTEGER LUNI T, OFFSET, FROM
END SUBROUTI NE FSEEK

END | NTERFACE

LUNI T alogica unit number.

OFFSET an integer expression, whose value denotes an offset in
bytes from the seek point FROM
FROM an integer expression, whose value must be 0, 1, or 2.
0 means the seek point is at the beginning of the
file
1 means the seek point is on the current file
position.
2 means the seek point is at the end of thefile.

Description

Thisroutine positions afile OFFSET bytes from the seek point given by the
FROMparameter. You should be aware that for unformatted files, special
bytes such as arecord length indicator are present on each record, and may
require special handling when using this function. In general, record length
indicators for unformatted files are the first four bytes of each record. The
logical unit number must be in the range from 0 to 100, and must be
currently connected to afile when f seek iscalled.

Thisroutine is thread-safe, and locks the associated stream before /O is
performed.
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Output
A zero statusis returned if successful; non-zero for failure.

FOR_SET_FPE

Sets the floating-point exception flags.

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER(4) FUNCTI ON FOR_SET_FPE( Enabl eMask)
| NTEGER(4) Enabl eMask
END FUNCTI ON
END | NTERFACE

Usage
result = FOR_SET_FPE( Enabl eMask)

Enabl eMask Must be of type | NTEGER( 4) . It contains bit flags
controlling floating-point exceptions.

Results
Theresult typeis| NTEGER( 4) . Thereturn value represents the previous

settings of the floating-point exception flags. The meanings of the bits are
defined in the IFLPORT.f90 modulefile.

Example

USE | FLPORT

| NTEGER(4) OLD FLAGS, NEW FLAGS
OLD FLAGS = FOR SET_FPE ( NEW FLAGS)
END
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FOR_SET_REENTRANCY

Controlsthe type of reentrancy locks on
the runtime library.

Prototype
USE | FLPORT
or

| NTERFACE
| NTEGER(4) FUNCTI ON FORr _SET_REENTRANCY( NEW MODE)
| NTEGER(4) NEW MODE
END FUNCTI ON
END | NTERFACE

Usage
result = FOR _SET_REENTRANCY ( NEW MODE )
NEW MODE | NTEGER( 4) . Contains one of the following options:

FOR_K_REENTRANCY_NONE
Tells the runtime to do simple locking around critical
sections of RTL code. You should use thistype of
protection when the Fortran libraries will not be
reentered due to asynchronous system traps (ASTS) or
threads within the application.

FOR_K_REENTRANCY_ASYNCH
Tellsthe runtime to perform simple locking and disables
ASTsaround critical sections of library code. You
should use this type of protection when the application
contains AST handlers that call the Fortran runtime
system.

FOR_K_REENTRANCY_THREADED
Tellsthe runtime to perform thread locking. You should
use thistype of protection in multithreaded applications.
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FOR_K_REENTRANCY_INFO
Queries the FORTRAN runtime system for the current
level of reentrancy protection, and returns the result in
NEW MODE.

Results

FOR_SET_REENTRANCY returns| NTEGER( 4) . Thereturn valuetellsyou
the previous setting of reentrancy NEW MODE, unless the argument is
FOR_K_REENTRANCY_I NFO, in which case the return value represents the
current setting.

You must link to a set of runtime libraries that support the level of
reentrancy you desire. For example, FOR_SET_REENTRANCY ignores a
request for thread protection (FOR_K_REENTRANCY_THREADED) if you do
not compile your program with / M.

Example

PROGRAM SETREENT
USE | FLPORT
| NTEGER( 4) MODE

CHARACTER*10 REENT_TXT(3) /' NONE ', "ASYNCH ',
" THREADED /

| NTEGER(4) P1, P2

P1 = FOR_K_REENTRANCY_ NONE

P2 = FOR_K_REENTRANCY_I NFO

PRI NT*,’ Setting Reentrancy node to

, REENT_TXT( MODE+1)’

MODE = FOR_SET_REENTRANCY( P1)

PRI NT*, ' Previ ous Reentrancy node was
, REENT_TXT( MODE+1)

MODE = FOR_SET_REENTRANCY( P2)

PRI NT*, ' Current Reentrancy node is
, REENT_TXT( MODE+1)

END
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FTELL

Returns the file position of a file

Prototype

| NTERFACE
| NTEGER(4) FUNCTI ON FTELL(LUNI T)
END FUNCTI ON FTELL

END | NTERFACE

LUNIT alogical unit number

Description

Thisroutine returnsthefile position of thefile connected to the input logical
unit. Thefile position is the number of bytes from the beginning of thefile.

You should be aware that for unformatted files, specia bytes such asa
record length indicator are present on each record, and are counted when
using thisfunction. In general, record length indicatorsfor unformatted files
arethefirst four bytes of each record.

The logical unit number must be in the range from 0 to 100, and must be
currently connected to afilewhenftel | iscalled.

Thisroutine is thread-safe, and locks the associated stream before 1/O is
performed.

Output
ERRNOIs set on failure.
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FULLPATHQQ

Returns the full path for a specified file

or directory.

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER(4) FUNCTI ON FULLPATHQQ NAME, FULLPATH)
CHARACTER( LEN=*) NAME, FULLPATH
END FUNCTI ON
END | NTERFACE

Usage
result = FULLPATHQQ ( nane, fullpath )
NAME CHARACTER( LEN=*) . File name for which you want a

full path. Thefile can be the name of afilein the current
directory, or arelative directory or filename.

FULLPATH CHARACTER( LEN=*) . CHARACTER VALUE that
receives the full path of the item specified in NAME.

Results

The result is the length of the full pathname in CHARACTERS, or O if the
function fails. The function may fail if the name supplied is not an existing
file. Thelength of FULLPATH will vary, depending on how deeply the
directories are nested on the drive you are using. If the full path is longer
than the character buffer provided to return it (FULLPATH), FULLPATHQQ
returns only that portion of the path that fits.

You should verify the length of the path before using the value returned in
FULLPATH. If the longest full path you are likely to encounter does not fit
into the buffer you are using, allocate alarger character buffer. You can
alocate the largest possible path buffer with the following statements:
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USE | FLPORT
CHARACTER( MAXPATH) FULLPATH

MAXPATH is asymbolic constant defined in module | FLPORT. F90 as 260.

Example

USE | FLPORT

CHARACTER( MAXPATH) BUF
CHARACTER( 3) DRI VE
CHARACTER( 256) DI R
CHARACTER( 256) NAVE
CHARACTER( 256) EXT
CHARACTER( 256) FI LE

| NTEGER( 4) LEN

DO WHI LE (. TRUE.)
WRITE (*,*)
WRITE (*,"(A)’) ' Enter filenanme (Hit RETURN to
exit): ’

LEN = GETSTRQQ FI LE)

IF (LEN .EQ 0) EXIT

LEN = FULLPATHQQ FI LE, BUF)

IF (LEN . GT. 0) THEN
WRITE (*,*) buf(:1en)

ELSE
WRITE (*,*) "Can’’t get full path’
EXIT

END | F
I

ISplit path

WRI TE (*,*)

LEN = SPLI TPATHQQ BUF, DRI VE, DI R, NAME, EXT)
IF (LEN .NE. 0) THEN

WRI TE (*, 900) ' Drive: ', DRIVE
WRI TE (*, 900) ' Directory: ', DIR(1:LEN)
WRI TE (*, 900) ' Nanme: ', NAME
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WRI TE (*, 900) ' Extension: ', EXT
ELSE
WRITE (*, *) "Can’’'t split path’
END | F
END DO
900 FORMAT (A, A
END

GERRNO

Returns a message for last error

Prototype

| NTERFACE
SUBROUTI NE  GERRNO( ERRORMBG)
CHARACTER( LEN=*) ERRORMSG
END SUBROUTI NE

END | NTERFACE

STRI NG message for the last error detected

Description

This routine returns a message for the last error detected.

Output
The last error detected in STRI NG
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GETARG

Gets a specified command-line
argument

Prototype
| NTERFACE
SUBROUTI NE GETARG (N, STRI NG
| NTEGER N
CHARACTER( LEN=*) STRI NG
END SUBROUTI NE
END | NTERFACE

N an integer representing which command-line argument
to get. The 0th command-line argument is the command
name.

STRI NG the space for argument to returned into. STRI NG must

be large enough to hold the result or it will be truncated

Description
This subroutine gets Nth command-line argument.

If therearenot at least | arguments on the command line for your
application, an error message is generated, er r no is set to anon-zero value
(ERANGE), and contral is returned to your application. GETARGwill not
abort your program if you ask for an argument that is not there.

Output

A string representing the Nth command-line argument to the executing
program.
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Example
The following code assigns ARG the value of the second argument passed to
the program.

CHARACTER(10) ARG

CALL GETARG 2, ARG

GETCHARQQ

Gets the next keystroke.

Prototype

USE | FLPORT

or

I Get character from console
CHARACTER( LEN=1) FUNCTI ON GETCHARQQ()
END FUNCTI ON GETCHARQQ

Usage
result = GETCHARQQ ( )

Results

The result type is CHARACTER( 1) , and has the value of the key that was
pressed. The value can be any ASCII character. If the key pressed is
represented by a single ASCII character, GETCHARQQ returns the character.
If the key pressed is afunction or direction key, ahex #00 or #EO0 is
returned. If you need to know which function or direction was pressed, call
GETCHARQQa second time to get the extended code for the key.

If thereis no keystroke waiting in the keyboard buffer, GETCHARQQ will
wait indefinitely until there is one, and then returnsit. To determinein
advance whether there is a character in the keyborad buffer, use
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PEEKCHARQQ, which returns. TRUE. if there is a character waiting in the
keyboard buffer, and . FALSE. if not. This can prevent a program from
hanging while GETCHARQQwaits for a keystroke that isn't there.

Example
! Programto denonstrate GETCHARQQ
USE | FLPORT
CHARACTER(1) key / "A |/
PARAMETER (ESC = 27)
PARAMETER ( NOREP = 0)
WRITE (*,*) ' Type a key: (or g to quit)’
! Read keys until ESC or q is pressed
DO WHI LE (1 CHAR (key) .NE. ESC)
key = GETCHARQY)
I Sone extended keys have no ASCI| representation
| F(1 CHAR(key) .EQ NOREP) THEN
key = GETCHARQY)
WRI TE (*, 900) 'Not ASCII. Char = NA

VWRI TE (*, *)
I Oherwise, there is only one key
ELSE

WRI TE (*,900) 'ASCI|. Char =’
VR TE (*, 901) key
END | F
IF (key .EQ ’q ) THEN
EXI T
END | F
END DO
900 FORMAT (1X, A)
901  FORMAT (A)
END
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GETCONTROLFPQQ

Returns the floating-point processor
control word.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE GETCONTROLFPQQ CONTROL)
| NTEGER(2) CONTROL
END SUBROUTI NE
END | NTERFACE

Usage
CALL GETCONTROLFPQQ ( CONTROL)
CONTROL | NTEGER( 2) . Floating-point processor control word.

The floating-point control word is a set of flags that determines various
modes of the floating-point coprocessor. The | FLPORT. F90 module file
contains constants defined for the control word as follows:

Parameter Name Hex Value  Description
FPCWSMCW | C 2’1000’ Infinity control mask
FPCWSAFFI NE Z'1000 Affine infinity
FPCWSPRQIECTI VE  Z'0000’ Projective infinity
FPCWSMCW PC 2’0300’ Precision control mask
FPCWs64 Z'0300’ 64-bit precision
FPCW$53 2’0200’ 53-bit precision
FPCW24 2’0000’ 24-bit precision
FPCWsMCW RC Z'0C00’ Rounding control mask
FPCWs CHOP Z'0Co0’ Truncate
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Parameter Name Hex Value  Description
FPCWsUP 2’0800 Round up
FPCWs DON 2’0400’ Round down
FPCWSNEAR 2’0000’ Round to nearest
FPCWsMSW _EM Z'003F Exception mask
FPCWs1 NVALI D 00071’ Allow invalid numbers
FPCWS DENORVAL 2’0002’ Allow denormals (very small
numbers)
FPCW$ZERCDI VI DE  Z'0004’ Allow divide by zero
FPCWs OVERFLOW 2’0008’ Allow overflow
FPCWSUNDERFLOW  Z'0010’ Allow underflow
FPCWSI NEXACT 20020’ Allow inexact precision

By default, the floating-point control word settings are 53-bit precision,
round to nearest, and the DENORMAL , UNDERFLOWand | NEXACT precision
exceptions disabled. An exception isdisabled if itsflagisset to 1 and
enabled if itsflag is cleared to 0. You can disable exceptions by setting the
flagsto 1 with SETCONTROLFPQQ.

If an exception is disabled, it does not cause an interrupt when it occurs.
Instead, the exception generates an appropriate special value (NaN or
signed infinity), but the program continues. When printing out such avalue,

You can find out which exceptions (if any) occurred by calling
GETSTATUSFPQQ. If you have enabled errorson floating-point exceptions,
clearing the flags to O with SETCONTROLFPQQ, an interrupt is generated
when the exception occurs. Normally, these interrupts cause errors, but
you can capture the interrupts with SI GNALQQ and branch to your own
error-handling routines.

You can use GETCONTROLFPQQto retrieve the current control word and
SETCONTROLFPQQto change the control word. In most cases, you will not
need to change the default settings.
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Example
USE | FLPORT
| NTEGER(2) CONTRCL
CALL CGETCONTROLFPQQ ( CONTROL)
PRI NT 10, CONTRCL
10 FORVAT( ' Initial control settings ', 2)
'if not roundi ng down
| F (1 AND( CONTROL, FPCWSDOMN) . NE. FPCWSDOWN) THEN
CONTROL = | AND( CONTROL, NOT( FPCWsMCW RC) )
Iclear all rounding
CONTROL = | OR(control, FPCWSDOMN)
I'set to round down
CALL SETCONTROLFPQQ CONTROL)
CALL GETCONTROLFPQQ CONTROL)
PRI NT 20, control
20 FORMAT(' Final control settings ', 2)
END I F
END

GETCWD

Retrieves the path of the current
working directory.

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER( 4) FUNCTI ON GETCWD( DI RECTORY)
CHARACTER( LEN=*) DI RECTORY
END FUNCTI ON GETCWD
END | NTERFACE
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Usage
result = GETCWD (directory)
DI RECTCRY CHARACTER ( LEN=*) . Character value that receives

the current working directory path, including drive
letter.

Results
GETCWD returns zero for success, or an error code for failure.

Example
USE | FLPORT
CHARACTER( LEN=30) DI RECTORY

! variabl e DI RECTORY nust be |ong enough to hold
| entire string

| NTEGER(4) | STAT
| STAT = GETCWD ( DI RECTCRY)
IF (I STAT == 0) PRINT *, "Current directory is ',
DI RECTCORY
END

GETDAT

Returns the current date in integer form

Prototype

| NTERFACE
SUBROUTI NE GETDAT( | YEAR, | MONTH, | DAY)
| NTEGER | YEAR, | MONTH, | DAY
END SUBROUTI NE GETDAT

END | NTERFACE

| YEAR an integer value

2-55



2 Intel Fortran Libraries Reference

| MONTH an integer value
| DAY an integer value
Description

This routine returns the current date in integer form. On Windows NT*
systems, this function is thread-safe.

Output

The current date is returned. | YEAR contains the current year, reckoned by
the Julian calendar. | MONTH contains the numerical version of the month,
where 1 corresponds to January, and 12 corresponds to December. | DAY
returns the numerical day of the month.

GETDRIVEDIRQQ

Gets the complete path of the current
working directory on a specified disk
drive.

Prototype
USE | FLPORT
or
| NTERFACE
I Get the current directory for a given drive
| NTEGER(4) FUNCTI ON GETDRI VEDI RQQ( DRI VEDI R)
CHARACTER( LEN=*) DRI VEDI R
END FUNCTI ON
END | NTERFACE

Usage
result = GETDRI VEDI RQQ ( DRI VEDI R)
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DRI VEDI R CHARACTER( LEN=*) . For input, DRI VEDI R contains
the drive whose current working directory path isto be
returned. On output, DRI VEDI R contains the current
directory on that drive in the form d:\dir.

Results

Theresult is| NTEGER( 4) . Theresult isthe length (in bytes) of the full
path on the specified drive. If thefull path islonger than the size of
DRI VEDI R, zerois returned.

You can make sure you get information about the current drive, by putting
the symbolic constant FI LESCURDRI VE (defined in | FLPORT. F90) into
DRI VEDI R.

Since disk drives are identified by asingle alphabetic character,

GETDRI VEDI RQQ examines only the first letter of DRI VEDI R. For
instance, if DRI VEDI R containsthe path c: \ program fi |l es,

GETDRI VEDI RQQ ( DRI VEDI R) returns the current working directory on
drive C and disregards the rest of the path. Input is case-insensitive. The
length of the path returned depends on how deeply the directories are nested
onthedrive specified in DRI VEDI R. If the full path islonger than the length
of DRI VEDI R, GETDRI VEDI RQQreturns only the portion of the path that
fitsinto DRI VEDI R. If you are likely to encounter along path, allocate a
buffer of size MAXPATH (where MAXPATH is a PARAMETER constant
defined in | FLPORT. F90, and MAXPATH = 260).

Example

! Programto denonstrate GETDRI VEDI RQQ

USE | FLPORT

CHARACTER( MAXPATH) di r

| NTEGER(4) |ength

I Get current directory

dir = FI LESCURDRI VE

| ength = GETDRI VEDI RQQ(di r)

IF (length .GI. 0) THEN
WRITE (*,*) 'Current directory is:
WRI TE (*,*) dir
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ELSE

WRITE (*,*) 'Failed to get current directory’
END | F
END

GETDRIVESIZEQQ

Gets the total size of the specified
DRI VE.

Prototype

USE | FLPORT

or

| NTERFACE CETDRI VESI ZEQQ

LOG CAL(4) FUNCTI ON GETDRI VESI ZEQQ 4 (Dri veNm
Tot al Num Avai | abl eNum)

CHARACTER( LEN=*) DriveNm

| NTEGER(4) Tot al Num

| NTEGER( 4) Avai | abl eNum
END FUNCTI ON

LOd CAL(4) FUNCTI ON GETDRI VESI ZEI 8 (Dri veNm
Tot al Num Avai | abl eNum

CHARACTER( LEN=*) DriveNm
| NTEGER( 8) Tot al Num
| NTEGER( 8) Avai |l abl eNum
END FUNCTI ON
END | NTERFACE

Description
Gets the total size of the specified DRI VE and space available on it.
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Usage

result = GETDRI VESI ZEQQ (DRI VENm TOTALNUM
AVAI LI ABLENUM

DriveNm CHARACTER( LEN=*) . String containing the letter of
the disk drive to get information abouit.

Tot al Num | NTEGER( 4) or | NTEGER( 8) . Tot al Numnumber of
bytes on the disk drive

Avai | abl eNum | NTEGER(4) or | NTEGER( 8) . Number of bytes of
AVAILable space on the disk drive.

Results

The function returns LOG CAL( 4) . Theresultis. TRUE. if successful;
otherwise, . FALSE. .

The data types specified for the Tot al Numand Avai | abl eNum
arguments must be the same.

Some disk drives have more bytes than will fit into a 32 bit integer. Using
an| NTEGER( 4) variablefor these drives will return anegative size. To get
the actual size for thse large drives, Tot al Numand Avai | abl eNummust
be | NTEGER( 8) variables.

Because disk drives are identified by a single alphabetic character,

GETDRI VESI ZEQQ examines only thefirst letter of Dri veNm The drive
letter can be uppercase or lowercase. You can use the constant

FI LE$SCURDRI VE (definedin | FLPORT. F90) to get the size of the current
DRI VE.

If GETDRI VESI ZEQQfails, use GETLASTERRORQQto determine the
reason.

Example

I Programto denonstrate GETDRI VESQQ and
GETDRI VESI ZEQQ

USE | FLPORT

CHARACTER( 26) drives

CHARACTER( 1) adrive

LOG CAL(4) status
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| NTEGER(4) total, avail

| NTEGER(2) i

I Get the list of drives

drives = GETDRI VESQY)

WRITE (*,” (A, A)’) ' Drives available: ', drives
|

I'Cycle through themfor free space and wite to

consol e
DOi =1, 26
adrive = drives(i:i)

status = . FALSE.
WRITE (*,” (A, A A)’) ' Drive ', CHAR(i + 64), ':’

IF (adrive .NE. ' ') THEN
status = GETDRI VESI ZEQQ adrive, total, avail)
END | F
| F (status) THEN
WRITE (*,*) avail, ' of ', total, ' bytes free.’
ELSE
WRI TE (*,*) 'Not avail able’
END I F
END DO
END
GETDRIVESQQ
Reports which drives are available to
the system.
Prototype
USE | FLPORT
or
| NTERFACE
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CHARACTER( 26) FUNCTI ON GETDRI VESQY()
END FUNCTI ON
END | NTERFACE

Usage
result = GETDRI VESQQ ( )

Results

Theresult is CHARACTER( LEN=26) . The returned string contains |etters
for drivesthat are available, and blanks for drivesthat are not available. For
example, on asystem with A, C, and D drives, thestring ‘A CD' isreturned.

GETENV

Return the value of a system
environment variable.

Prototype
| NTERFACE
SUBROUTI NE GETENV ( VAR, VALUE)
CHARACTER( LEN=*) VAR, VALUE
END SUBROUTI NE
END | NTERFACE

VAR must be CHARACTER type. Specifies the environment
variable name.
VALUE must be CHARACTER type. The VALUE is assigned the

environment variable’'s value. VALUE must be declared
large enough to hold the value. If the environment
variable is not defined, VALUE is set to all blanks.
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Description
Returns the value of a system environment variable.

Class
Nonstandard subroutine.

Example

The following code assigns VAL the value of the TERMenvironment
variable.

CHARACTER(10) VAL

CALL CETENV("TERM', VAL)

GETENVQQ

Gets the value of a specified
environment variable.

Prototype

USE | FLPORT

or

I ALTERNATI VE WAY OF GETTI NG ENVI RONVENT VARI ABLE
VALUE

I NTERFACE
| NTEGER(4) FUNCTI ON GETENVQYQ VARNAME, VALUE)
CHARACTER( LEN=*) VARNAME, VALUE
END FUNCTI ON GETENVQQ
END | NTERFACE

Description

Gets the value of a specified environment variable from the current
environment.
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Usage

result = GETENVQQ ( VARNAME, VALUE)

VARNANME CHARACTER( LEN=*) . The name of environment
variable whose value you want to find.

VALUE CHARACTER( LEN=*) . Value of the specified
environment variable, in uppercase.

Results

Theresult typeis| NTEGER( 4) . The result is the number of characters
returned in VALUE. Zero isreturned if the given variable is not defined.

GETENvVQQsearches the list of environment variables for an entry
corresponding to VARNAME. Environment variables define the environment
in which a process executes. For example, the LI B environment variable
defines the default search path for libraries to be linked with a program.
Note that some environment variables may exist only on a per-process
basis, and may not be present at the command-line level.

Example

! Programto denobnstrate GETENVQQ and SETENVQQ
USE | FLPORT

| NTEGER(4) |env, |val

CHARACTER(80) env, val, enval

WRI TE (*,900) ' Enter environnent variable nane to
create, nodify, or delete: ’
| env = GETSTRQQ env)
IF (lenv .EQ 0) STOP
WRI TE (*,900) 'Value of variable (ENTER to delete): ’
I val = GETSTRQQ val)
IF (lval .EQ 0) val =" "~
enval = env(1l:lenv) // *=" [/ val(1l:1val)
| F (SETENVQ enval )) THEN
| val = GETENVQQ env(1:1lenv), val)
IF (lval .EQ 0) THEN
WRITE (*,*) "Can’’'t get environment variable’
ELSE I F (lval .GI. LEN(val)) THEN
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WRI TE (*,*) 'Buffer too small’

ELSE
WRITE (*,*) env(:lenv), ": ', val(:lval)
WRI TE (*,*) ’'Length: ', lval
END | F
ELSE
WRITE (*,*) "Can’’t set environment variable’
END | F
FORMAT (A)
END

GETFILEINFOQQ

Returns information about the specified
file.

Prototype
USE | FLPORT or
| NTERFACE

| NTEGER(4) FUNCTI ON GETFI LEI NFOQQ( FI LES, BUFFER,
DWHANDL E)

CHARACTER( LEN=*) FI LES

TYPE FI LE$I NFO

SEQUENCE

| NTEGER(4) CREATION | CREATION TIME (-1 ON FAT)
| NTEGER(4) LASTWRITE ! LAST WRI TE TO FI LE

| NTEGER(4) LASTACCESS ! LAST ACCESS (-1 ON FAT)

| NTEGER(4) LENGTH ' LENGTH OF FILE
| NTEGER(2) PERM T ' FI LE ACCESS MODE
CHARACTER( LEN=255) NAME ! FILE NAME

END TYPE

TYPE(FI LE$I NFO) :: BUFFER
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| NTEGER(4) DWHANDLE
END FUNCTI ON GETFI LEI NFOQQ
END | NTERFACE

Description

Returns information about the specified file. Filenames can contain
wildcards (* and ?).

Usage

result = GETFI LEI NFOQQ ( FI LES, BUFFER, HANDLE)

FI LES CHARACTER( LEN=*) . Name or pattern of filesthat you
are looking for information on. It can include afull path
and caninclude wildcards (* and ?).

BUFFER Derived type FI LE$I NFO. Information about afile that
matches the search criteriais returned in this variable.

HANDLE | NTEGER( 4) . Control mechanism. One of the
following constants, defined in | FLPORT. F90:

FI LE$FI RST: First matching file found.

FI LESLAST: Previousfile was the last valid file.

FI LESERROR: No matching file found.
Results

Theresultis| NTEGER( 4) , showing the nonblank length of the filename if
amatch was found, or O if no matching FI LES were found.

To get information about one or more files, set HANDLE to FI LESFI RST
and call GETFI LEI NFOQQ. Thiswill return information about the first file
which matches the name and return a HANDLE. If the program wants more
files, it should call GETFI LEI NFOQQwith the HANDLE. GETFI LEI NFOQQ
must be called with the HANDLE until GETFI LEI NFOQQ sets HANDLE to

FI LESLAST, or system resources may be |ost.

The derived-type element variables FI LE$I NFO/4CREATI ON,

FI LESI NFOAASTWRI TE, and FI LE$! NFOY4. ASTACCESS contain
packed date and time information that indicates when the file was created,
last written to, and last accessed, respectively. To break the time and date
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into component parts, call UNPACKTI MEQQ. FI LE$SI NFOY4.ENGTH
containsthe length of thefilein bytes. FI LE$I NFO/PERM T contains a set
of bit flags describing access information about the file as follows:

Bit Flag
FI LESARCHI VE
FI LE$DI R

FI LE$HI DDEN

FI LESREADONLY

FI LESSYSTEM
FI LE$VOLUME

Corresponding File
Marked as having been copied to a backup device.

A subdirectory of the current directory. Each
MS-DOS directory contains two special files, "." and
"..". These are directory aliases created by
MS-DOS for use in relative directory notation. The
first refers to the current directory, and the second
refers to the current directory’s parent directory.

Hidden. It does not appear in the directory list you
request from the command line, the Microsoft
visual development environment browser, or File
Manager.

Write-protected. You can read the file, but you
cannot make changes to it.

Used by the operating system.
A logical volume, or partition, on a physical disk

drive. This type of file appears only in the root
directory of a physical device.

You can use the constant FI LESNORMAL to check that all bit flags are set to
0. If the derived-type element variable FI LE$I NFOXPERM T isequal to
FI LESNORMAL, the file has no special attributes. The variable

FI LE$I NFOYNAME contains the short name of thefile, not the full path of

thefile.

If an error occurs, call GETLASTERRORQQO retrieve the error message,

such as:

ERRSNCENT Thefile or path specified was not found.

ERR$NOVEM Not enough memory is available to execute the
command; or the available memory has been corrupted;
or an invalid block exists, indicating that the process
making the call was not allocated properly.
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Example

USE | FLPORT

CALL SHOWPERM SSI ON( )

END

SUBROUTI NE  SHOAPERM SSI ON()

I SUBRQOUTI NE t o denpnstrate GETFI LEI NFOQQ
I

USE | FLPORT
|
CHARACTER(80) files
| NTEGER(4) handl e, |ength
CHARACTER(5) perm't
TYPE (FI LESINFO info
I
WRI TE (*, 900) ' Enter wildcard of files to view
900 FORMAT (A)
I ength = GETSTRQY fil es)
handl e = FI LE$FI RST
DO WHI LE (. TRUE.)
l ength = GETFI LEI NFOQQ(files, info, handle)
IF ((handle . EQ FILE$LAST) .OR &
(handl e . EQ FILE$ERROR)) THEN
SELECT CASE ( GETLASTERRORQQY))
CASE ( ERRSNOVEM
WRITE (*,*) ' CQut of nenory’
CASE ( ERR$NOENT)
EXIT
CASE DEFAULT
WRITE (*,*) 'Invalid file or path nane’
END SELECT
END | F
permt =
IF ((info%ermt .AND. FILE$H DDEN) .NE. 0) &
permt(1l:1) ="'H
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IF ((info%ermt .AND. FILE$SYSTEM .NE. 0) &
permt(2:2) ='8
IF ((info%ermt .AND. FILE$SREADONLY) .NE. 0) &
permt(3:3) =R
IF ((info%ermt .AND. FILE$SARCH VE) .NE. 0) &
permt(4:4) =" A
IF ((info%ernmt .AND. FILE$SDIR) .NE. 0) &
permt(5:5) ='D
WRI TE (*, 9000) info%ame, info%ength, pernit
9000 FORMAT (1X, A20, 19, ' ', A6)
END DO
END SUBROUTI NE

GETGID

Getsthe group ID

Prototype

| NTERFACE
| NTEGER FUNCTI ON GETA D ()
END FUNCTI ON GETGA D

END | NTERFACE

Description

This function returns an integer corresponding to the primary group of the
user under whose identity this program is running.
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On Win32* systems, this function returns the last subauthority of the
security identifier for TokenPr i mar yGr oup for thisprocess. Thisis
unique on alocal machine and unique within adomain for domain accounts.

E NOTE. You should be aware that on WIN32 systems, domain accounts
and local accounts can overlap.

Output

An integer representing the group that the currently logged in user
belongs to.

GETLASTERROR

Getsthelast error set

Prototype

| NTERFACE
| NTEGER FUNCTI ON GETLASTERROR ()
END FUNCTI ON GETLAST

END | NTERFACE

Description

This function returns the integer corresponding to the last runtime error
value that was set.

For example, if you use an ERR= speci fi er onan /O statement, your
program will not abort in the event of an error. GETLASTERROR provides a
way to determine what the error condition was, with a better degree of
certainty than just examining er r no. Your application code may then take
appropriate action based upon the error number.
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Output
Last error number into an integer.

GETLASTERRORQQ

Returnsthelast error set by a run-time

Prototype

USE | FLPORT

or

| NTERFACE
NTEGER(4) FUNCTI ON GETLASTERRORQY)
END FUNCTI ON

END | NTERFACE

Usage
result = GETLASTERRORQQ ( )

Results

Theresult is| NTEGER( 4) , and shows the most recent error code
generated by arun-time procedure.

Descriptionsthat return alogical or integer value sometimes a so provide an
error code that identifies the cause of errors. GETLASTERRORQQretrieves
the most recent error number, usually associated with errno. The error
constants arein | FLPORT. F90 The following table shows some of the
portability library routines and the errors each routine produces:

Runtime Routine Runtime Routines Errors

RUNQQ ERRSNOVEM ERR$2BI G, ERR$I NVAL,
ERRSNCENT, ERR$NOEXEC
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Runtime Routine
SYSTEMQQ

GETDRI VESI ZEQQ
GETDRI VESQQ
GETDRI VEDI RQQ
CHANGEDRI VEQQ
CHANGEDI RQQ
MAKEDI RQQ

DELDI RQQ
FULLPATHQQ

SPLI TPATHQQ
GETFI LEI NFOQQ
SETFI LETI MEQQ

SETFI LEACCESSQQ
DELFI LESQQ

RENAMEFI LEQQ

FI NDFI LEQQ
PACKTI MEQQ
UNPACKTI MEQQ
COWM TQQ
GETCHARQQ
PEEKCHARQQ
GETSTRQQ
GETLASTERRORQQ
SETERRORMODEQQ
GETENVQQ

Runtime Routines Errors
ERRSNOVEM ERR$2BI G ERR$NOENT,

ERRSNOEXEC
ERRS$I NVAL,
no error

ERR$SNOVEM
ERRS$I NVAL,
ERR$SNOVEM

ERR$NOVEM
ERRSNCENT

ERR$SNOVEM
ERR$SNOVEM
ERR$SNOVEM
ERR$SNOVEM

ERR$NOVEM
ERR$MFI LE,

ERR$NOVEM

ERR$NOVEM
ERR$I NVAL

ERR$NOVEM
ERR$XDEV

ERR$SNOVEM
no error

no error
ERR$BADF
no error

no error

no error

no error

no error

ERR$NOVEM

ERRSNOENT

ERR$SRANGE
ERR$NOENT
ERRSNOENT
ERR$ACCES,

ERR$SACCES,
ERR$I NVAL
ERR$I NVAL
ERRSNOENT,

ERR$ACCES,
ERRSNOENT

ERRS$I NVAL,
ERR$SACCES,

ERR$ACCES,

ERRSNCENT

ERRSNOENT

ERR$EXI ST,

ERRSNOENT

ERR$I NVAL
ERRS$I NVAL,

ERR$ACCES
ERRSNCENT,

ERR$NOENT,
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Runtime Routine Runtime Routines Errors
SETENVQQ ERRSNOVEM ERR$I NVAL
SLEEPQQ no error

BEEPQQ no error

SORTQQ ERR$I NVAL

BSEARCHQQ ERR$I NVAL

GETLOG

Returns the user’slogin name

Prototype

| NTERFACE
SUBROUTI NE GETLOG ( NAME)
CHARACTER( LEN=*) NAME
END SUBROUTI NE GETLOG

END | NTERFACE

NAMVE the login name

Description

This function allows your application to determine the login name of the
person running the application. The login name must be less than 64
characters. If the login name islonger than 64 characters, it will be
truncated. The actual parameter corresponding to the formal parameter
NAME in the prototype should be long enough to hold the login name. If the
supplied actual parameter istoo short to hold the login name, the login name
will be truncated.
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Output

A character string in NAVE corresponding to the login name of the person
running the application. If the login name is shorter than the actual
parameter corresponding to NANME, the login hame is padded with blanks at
the end, until it reaches the length of the actual parameter.

GETPID

Getsthe process ID

Prototype

| NTERFACE
| NTEGER FUNCTI ON GETPID ()
END FUNCTI ON GETPI D

END | NTERFACE

Description
This function returns the process | D of the current process.

Output

A unique integer corresponding to the system process identifier for the
current process.

GETPOS

Returnsthe current file position in bytes
from the beginning of the file

Prototype
| NTERFACE
| NTEGER FUNCTI ON GETPOS (LUNIT)
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I NTEGER LUNI T
END FUNCTI ON GETPCS
END | NTERFACE

LUNI T | NTEGER Fortran logical unit number for afile. The
value must be in the range 0 to 100 and must correspond
to a connected file.

Description
Allows you to determine the current file position.

Output

An integer val ue representing the number of bytes from the beginning of the
file. Equivalent to FTELL. ReturnsEl NVAL iner r no and aresult of - 1 for
an error.

GETSTATUSFPQQ

Returns the floating-point processor
status word.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE GETSTATUSFPQQ STATUS)
| NTEGER( 2) STATUS
END SUBROUTI NE
END | NTERFACE

Usage
CALL GETSTATUSFPQQ ( STATUS)
STATUS | NTEGER( 2) . Floating-point co-processor status word.
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The floating-point status word (FPSW) shows whether various
floating-point exception conditions have occurred. After an exception
occurs, the runtime system does not reset flags before performing additional
floating-point operations. A status flag with avalue of one thus shows there
has been at least one occurence of the corresponding exception. The
following table lists the status flags and their values:

Parameter Name Hex Value  Description

FPSWsMSW EM Z'003F Status Mask (set all flags to 1)

FPSWs1 NVALI D 2’0001 An invalid result occurred

FPSW DENORNMAL 2’0002 A denormal (very small number)
occurred

FPSWsZERODI VI DE 2’0004’ A divide by zero occurred

FPSW OVERFL OWV Z'0008’ An overflow occurred

FPSWs UNDERFLOW Z'0010° An underflow occurred

FPSWI NEXACT 2’0020’ Inexact precision occurred

You can use a hit-wise AND on the status word returned by
GETSTATUSFPQQto determine which floating-point exception has
occurred.

An exception isdisabled if itsflag is set to 1 and enabled if itsflag is
cleared to 0. By default, the denormal, underflow and inexact precision
exceptions are disabled, and the invalid, overflow and divide-by-zero
exceptions are enabled. Exceptions can be enabled and disabled by clearing
and setting the flags with SETCONTROLFPQQ. You can use
GETCONTROLFPQQ to determine which exceptions are currently enabled
and disabled.

If an exception is disabled, it does not cause an interrupt when it occurs.
Instead, floating-point processes generate an appropriate special value (NaN
or signed infinity), but the program continues. When printed, the

negative infinity as ------- . You can find out which exceptions (if any)
occurred by calling GETSTATUSFPQQ.
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If errors on floating-point exceptions are enabled (by clearing the flagsto 0
with SETCONTROLFPQQ), an interrupt is generated when the exception
occurs. By default, these interrupts cause run-time errors, but you can
capture the interrupts with SI GNAL QQ and branch to your own
error-handling routines.

Example
I Programto denonstrate GETSTATUSFPQQ

USE | FLPORT

| NTEGER( 2) status

CALL GETSTATUSFPQQ( st at us)
I check for divide by zero

I F (I AND(status, FPSWSZERODI VI DE) .NE. 0) THEN

WRI TE (*,*) ‘Divide by zero occurred.’, &

“Look for NaN or signed infinity in
resultant data.’

ELSE

PRI NT *,"Di vide by zero flag was not set"
END | F
END

GETSTRQQ

Reads a character string fromthe
keyboard using buffered input.

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER(4) FUNCTI ON GETSTRQQ BUFFER)
CHARACTER( LEN=*) BUFFER
END FUNCTI ON
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END | NTERFACE

Usage

result = GETSTRQQ ( BUFFER)

BUFFER CHARACTER( LEN=*) . Character value returned from
keyboard, padded on the right with blanks.

Results

Theresult is the number of characters placed in BUFFER. The function
continues, until the user presses Return or Enter.

Example
I Programto denonstrate GETSTRQQ
USE | FLPORT
| NTEGER(4) |ength, result
CHARACTER(80) prog, args
WRITE (*, "(A/)’) ' Enter programto run:
| ength = GETSTRQQ ( prog)
WRITE (*, "(A/)’) ' Enter argunents:
I ength CETSTRQQ (ar gs)
result = RUNQQ (prog, args)
IF (result .EQ -1) THEN
WRI TE (*,*) " Couldn’’t run program
ELSE
WRITE (*, '(A Z4, A)’) 'Return code : ', result,

"h
END | F
END
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GETTIM

Returnsthetime

Prototype

| NTERFACE
SUBROUTI NE GETTI M (HOUR, M NUTE, SECOND, HUNDREDTH)
| NTECER HOUR, M NUTE, SECOND, HUNDREDTH
END SUBROUTI NE GETTI M

END | NTERFACE

HOUR current system hour
M NUTE current system minutes
SECOND current system seconds

HUNDREDTH current system hundredths of a second

Description

This function gets the current system time in hours, minutes, seconds, and
hundredths of a second. The time units are returned as separate integers to
the calling routine.

Output
The time units are returned as separate integers to the calling routine.

GETUID

Getsthe user ID of the calling process

Prototype
| NTERFACE
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| NTEGER FUNCTI ON GETUI DX )
END FUNCTI ON GETUI D
END | NTERFACE

Description

This function returns an integer corresponding to the user identity under
which this program is running. This function returnsthe last subauthority of
the security identifier for this process. Thisis unique on aloca machine and
unique within a domain for domain accounts.

E NOTE. You should be aware that on WIN32 systems, domain accounts
and local accounts can overlap.

Output
The user | D of the calling process.

GMTIME

Converts the given elapsed time to the
current systemtime

Prototype

| NTERFACE
SUBROUTI NE GMTI ME ( STI ME, DATEARRAY)
| NTEGER STI ME, DATEARRAY(9)
END SUBROUTI NE GMTI VE

END | NTERFACE
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STI ME

STI ME represents an elapsed time in seconds since
midnight, January 1, 1970, in GMT. You can obtain this
value from GETTI MECFDAY, if you adjust the result of
GETTI MEOFDAY for your local time zone.

DATEARRAY( 1: 9) contains the current date and system time, GMT.

Description

DATEARRAY( 1) seconds (0-59)

DATEARRAY( 2) minutes (0-59)

DATEARRAY( 3) hours (0-23)

DATEARRAY( 4) day of month (1-31)

DATEARRAY( 5) month (0-11)

DATEARRAY( 6) year in century (0-99)

DATEARRAY( 7) day of week (0-6, 0 is Sunday)
DATEARRAY( 8) day of year (0-365)

DATEARRAY( 9) daylight savings (1, if in effect; else 0)

This function converts a given elapsed time in seconds into the current

system date, GMT.

E NOTE. Thisfunction may give problems with the year 2000. Use
DATE_AND_TIME instead.

Output

The current date and system time for Greenwich Mean Time, in

DATEARRAY.
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GRAN
Generate Gaussian hormal random
numbers
Prototype
| NTERFACE
REAL (4) FUNCTI ON GRAN ()
END FUNCTI ON GRAN
END | NTERFACE
Class
Specific elemental nonstandard function.
Description
Generate Gaussian normal random numbers.
HOSTNAM
Retrieves the current host computer
name.

Prototype

USE | FLPORT

or

| NTERFACE
| NTEGER(4) FUNCTI ON HOSTNAM NANME)

CHARACTER( LEN=*) , | NTENT(QUT) : : NAME

END FUNCTI ON

END | NTERFACE
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Description

Retrieves the current host computer name. This function is exactly the same

as HOSTNM

Usage

result = HOSTNAM ( NAME)

NAME CHARACTER( LEN=*) . The name of the current
computer host is returned in NAMVE. The buffer provided
should be at least aslong as
MAX_COVPUTERNANE_LENGTH, which is defined in
the | FLPORT module.

Results

Theresultiszero if successful. If NAME is not long enough to contain all of
the host name, the function truncates the host name and returns -1.

Example

USE | FLPORT

CHARACTER( LEN=15) HOSTNANME

| NTEGER(4) | STATUS

| STAT = HOSTNAM ( HOSTNAME)

PRI NT *, HOSTNAME, ' |STATUS = ', | STATUS
END

HOSTNM

Gets the current host name

Prototype

| NTERFACE
SUBROUTI NE HOSTNM  NAME)
CHARACTER( LEM=*) NAME
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END SUBROUTI NE HOSTNM
END | NTERFACE

NAMVE A CHARACTER variable or array element large enough
to hold the name of the current host computer. On
Win32 systems, the maximum host name length is 15.

Description
This function retrieves the current host computer name.

Output

An ASCII character string specifying the name of the host computer where
your application is executing.

IARGC

Returns the number of arguments on the
command line

Prototype

| NTERFACE
I NTEGER FUNCTI ON | ARCC ()
END FUNCTI ON | ARC

END | NTERFACE

Description

This function returns the number of arguments on the command line, not
including the command itself.

Output

Number of arguments into an integer. If no arguments are passed to the
program, | ARGC returns zero. Otherwise | ARGC returns a count of the
arguments that follow the program name on the command line.

2-83



2 Intel Fortran Libraries Reference

Example

The statement PRI NT *, | ARGC() prints acount of the arguments passed
to the program.

IDATE

Returns the current system date

Prototype

| NTERFACE
SUBROUTI NE | DATE( MON, DAY, YEAR)
| NTECER MON, DAY, YEAR
END SUBROUTI NE | DATE

END | NTERFACE

MON an integer value
DAY an integer value
YEAR an integer value
Description

This routine returns the current system month, day, and year.

Example

The statement CALL | DATE ( MON, DAY, YR) sets MON to the month
number, DAY to the day of the month, and YR to the two-digit year
representation (for example, 69 for the year 1969).

§ NOTE. Thissubroutineis not year-2000 compliant. Use
DATE_AND_TIME or IDATE4 instead.
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Output

MON is returned with current system month.

DAY is returned with current system day.

YEAR isreturned with current system year as on offset from

1900.

IDATE4

Returns the current system date

Prototype

| NTERFACE
SUBROUTI NE | DATE4( DATEARRAY)
| NTEGER DATEARRAY( 3)
END SUBROUTI NE | DATE4

END | NTERFACE

DATEARRAY an integer array.

Description
This routine returns the current system month, day, and year.
Thisfunction is year-2000 compliant.

Output

DATEARRAY( 1) is returned with current system day.
DATEARRAY( 2) is returned with current system month.
DATEARRAY( 3) isreturned with current system year as an offset

from 1900, if the year isless than 2000. For years
greater than or equal to 2000, this element simply
returns the integer year, such as 2003.
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IEEE_FLAGS

Sets |EEE flags
Prototype
| NTERFACE

| NTEGER FUNCTI ON | EEE_FLAGS (ACTION, MODE, IN, OUT)
CHARACTER( LEN=*) ACTI ON, MODE, IN, OUT
END FUNCTI ON | EEE_FLAGS

END | NTERFACE

ACTI ON isoneof: GET' ,‘ SET’ ,‘ CLEAR

MODE isoneof:‘direction’,‘precision’,
‘exception’

I'N isoneof: ‘i nexact’,‘division ,‘underfl ow,
‘overflow ,‘invalid ,‘all’,‘comobn’,

‘nearest-to-zero’,'negative’ ,'positive’,
‘extended’ ,‘ double’,‘single’

out if MODE is‘ di recti on’, QUT isone of:
‘nearest-to-zero’,‘negative’,‘positive’
if MODE is* pr eci si on’ , QUT isone of:
‘ext ended’, ‘ doubl e’ ,* si ngl e’
if MODE is* exception’ , QUT isoneof: ' i nexact’,
“division ,‘underflow ,‘overflow,

“invalid
Description
| EEE_FLAGS isan elemental function that sets |EEE flags for GET, SET,
and CLEAR procedures.
Output

Returns 0 if executes successfully, 1 otherwise.
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IEEE_HANDLER

Establishesa handler for |EEE exceptions

Prototype
| NTERFACE

| NTEGER FUNCTI ON | EEE_HANDLER ( ARG_ACTI ON, &
ARG_EXCEPTI ON, HANDLER)

CHARACTER( LEN=*) ARG ACTI ON, ARG EXCEPTI ON
| NTERFACE
SUBROUTI NE HANDLER (SI GNO, SI G NFO)
| NTEGER(4), INTENT(IN)::SIGNO, Sl G NFO
END SUBROUTI NE
END | NTERFACE
END FUNCTI ON | EEE_HANDLER
END | NTERFACE

Description

| EEE_HANDLER calls HANDL ER subroutine to establish a handler for IEEE
exceptions.

Output
Returns 0 if executes successfully, 1 otherwise.

IERRNO

Returns the last error code generated

Prototype
| NTERFACE
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| NTEGER FUNCTI ON | ERRNO( )
END FUNCTI ON | ERRNO
END | NTERFACE

Description

This function returns the number of the last detected error from any module
that returns error codes.

Output
The last error code generated.

IFL_RUNTIME_INIT

Initializes the Fortran runtime system,
complete with command line arguments

Prototype

| NTERFACE

SUBROUTI NE | FL_RUNTI ME_I NI T ( NCMDARGS, ARGS )
| NTEGER(4) NCMDARGS
| NTEGER(1), PO NTER :: ARGS

END | NTERFACE

NCVDARGS The number of arguments on the command line for the
application.
ARGS A pointer to an array of character strings, where each

string makes up acommand line argument

Description

This routine initializes the Fortran runtime system, including supplying
command line arguments. Normally thisis not required. However, if your
main program iswritten in C, or your main programisaW NVAI Nin C or
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C++ for Windows*, there may be circumstances where you wish to set the
command line arguments for the Fortran portion of the program, and
perform other initialization. For | A-32 Windows applications, you would
call thisroutine from C as:

extern void IFL_RUNTIME INIT ( int *argc, char

*argv[]);
int main(int *argc, char *argv[] )
{
| FL_RUNTI ME_I NI T( argc, argv);
}

IFLOATI

Convertsan INTEGER(2) to a REAL type

Prototype

| NTERFACE
REAL(4) FUNCTI ON | FLOATI (1 NPUT)
| NTEGER(2), | NTENT(IN):: | NPUT
END FUNCTI ON | FLOATI

END | NTERFACE

I NPUT ascalar | NTEGER (KI ND=2) value

Description

| FLOATI isan elemental function that converts a scalar integer (KI ND=2)
typeto REAL( 4) .

Output
The integer value converted to REAL.
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INMAX

Returns the maximum positive integer

Prototype

| NTERFACE
| NTEGER FUNCTI ON | NMAX (1)
| NTEGER |
END FUNCTI ON | NVAX

END | NTERFACE

I an | NTEGER( 4) value

Description
This function returns the maximum positive value for an | NTEGER( 4) .

Output
The maximum 4-byte-signed integer.

INTC

ConvertsINTEGER(4) to INTEGER(2)

Prototype

| NTERFACE
I NTEGER(2) FUNCTION I NTC (I N)
| NTEGER I N
END FUNCTI ON | NTC

END | NTERFACE

IN any | NTEGER(4) value or expression
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Description

Convertsan | NTEGER( 4) value or expressionto an | NTEGER( 2) value.

Output
Thevalue of | Nconverted to atype | NTEGER( 2) . Overflow isignored.

IOMSG
Description
Print the text for an I/0 message.
Class
Nonstandard subroutine.
IRAND

Generates pseudorandom numbers.

| NTERFACE
| NTEGER(4) FUNCTI ON | RAND( )
| NTEGER(4) | SEED
END FUNCTI ON | RAND

END | NTERFACE

Description
Generates pseudorandom numbers.
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L)

Class
Elemental nonstandard function.

Result Type and Type Parameter
| NTEGER( 4) type.

Result Value
I RAND generates numbers in the range 0 through 231,

Example
I NTEGER(4) rn
rn = | RAND()

NOTE. For details about restarting the pseudorandom number
generator used by | RAND and RAND, see the “ SRAND” section.

IRANDM

A synonym for | RAND.
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Thisfunction is asynonym for IRAND. It takes the same parameters and

produces the same result.
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IRANGET

Gets a random number

Prototype

| NTERFACE
SUBROUTI NE | RANGET (S)
| NTEGER S
END SUBROUTI NE | RANGET
END | NTERFACE

S an integer expression

Description
Returns the next in a series of pseudo-random numbers.

Output
An integer pseudo random number.

IRANSET

Sets the seed for a sequence of
pseudo-random numbers

Prototype
| NTERFACE
SUBROUTI NE | RANSET (| SEED)
| NTECER | SEED
END SUBROUTI NE | RANSET
END | NTERFACE
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| SEED the new seed for a sequence of pseudo-random numbers

Description
Sets the seed for a sequence of random numbers.

Output
Changes the internal seed. Not thead-safe.

ISATTY

Returnstrueif the specified unit number
isaterminal

Prototype

| NTERFACE
LOG CAL FUNCTI ON | SATTY (LUN)
| NTEGER LUN
END FUNCTI ON | SATTY

END | NTERFACE

LUN an integer expression corresponding to a Fortran logical
unit number in the range of 0 to 100

Description

Thisfunction returnstrueif the specified unit number isaterminal. The unit
must be connected.

LUN must be an integer expression. If LUNisout of range, zero is returned.
LUN must map to a connected Fortran logical unit at the time of the call. If
LUN corresponds to a unit that is not connected, zero is returned.
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Output

. TRUE. for alogical unit connected to aterminal device. . FALSE.
otherwise.

ITIME

Returnsthetime

Prototype

| NTERFACE
SUBROUTI NE | TI ME( TI ME_ARRAY)
| NTEGCER TI ME_ARRAY( 3)
END FUNCTI ON | TI ME

END | NTERFACE

TI ME_ARRAY an integer array

Description
This function returns the time in numeric form in a 3-element array.

Output

TI ME_ARRAY[ 1] contains the hour.

TI ME_ARRAY[ 2] contains the minutes.
TI ME_ARRAY[ 3] contains the seconds.

JABS

Returns the absol ute value

Prototype
| NTERFACE
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| NTEGER FUNCTI ON JABS ( X)
| NTEGER X
END FUNCTI ON JABS

END | NTERFACE

JDATE

Returns the date in ASCI|

Prototype

| NTERFACE
SUBROUTI NE JDATE( CURRENTDATE)
CHARACTER( LEN=8) CURRENTDATE
END SUBROUTI NE JDATE

END | NTERFACE

Description

This function returns an 8-character ASCII string with the Julian date, (day
of the year).

Output
An 8-character ASCII string with the Julian date in the form yyddd.

E NOTE. Use of thisfunction is discouraged due to possible problems
with the change to the year 2000. Use DATEANDTI ME, a standard
function instead.
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JDATEA4

Returns the date in ASCI|

Prototype

| NTERFACE
SUBROUTI NE JDATE4( CURRENTDATE)
CHARACTER( LEN=10) CURRENTDATE
END SUBROUTI NE JDATE4

END | NTERFACE

Description

Thisfunction returns an 10-character ASCI| string with the Julian date, (day
of the year).

Output
An 10-character ASCII string with the Julian date in the form yyyyddd.

KILL

Sops an active process

Prototype

| NTERFACE
| NTEGER(4) FUNCTION KILL (PID, SIGNUM
| NTECER(4) PID, SIGNUM
END FUNCTI ON

END | NTERFACE

PI D process | D
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S| GNUM signal value

Description

This function kills the process associated with the specified PI D. This
function requires that the program executing this function have
TERM NATE_PROCESS access to the process being killed.

Output
If successful, zero.

LCWRQQ

Sets the value of the floating-point
processor control word.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE LCWRQQ( CONTROL)
| NTEGER(2) CONTRCL
END SUBROUTI NE
END | NTERFACE

Usage
CALL LCOWRQQ ( CONTROL)
CONTROL | NTEGER( 2) . Floating-point processor control word.

L CVWRQQ performs the same function as SETCONTROLFPQQand is provided
for compatibility.

Example
USE | FLPORT
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| NTEGER(2) control
CALL SCWRQQ(control) ! get control word
I Set control word to make processor round up
control = control .AND. (.NOT. FPCWBMCW RC) ! d ear
I control
word with inverse
I of
roundi ng control mask
control = control .OR FPCWUP ! Set control word
I to round up

CALL LOWRQQcontrol)

WRI TE (*, 9000) 'Control word: ', control
9000 FORMAT (1X, A, Z4)
END
LTIME
Returns the current time and system
time
Prototype
| NTERFACE

SUBROUTI NE LTI ME( TI ME, DATEARRAY)
| NTEGER TI ME, DATEARRAY(9)
END SUBROUTI NE

END | NTERFACE

TI VE elapsed time in seconds since 00:00:00 Greenwich
Mean Time, January 1, 1970

Description

This routine returns the current time since 0:00:00 January 1, 1970 in the
TI ME variable, and the current system time in the components of the array.
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L)

Output

Returns the components of the local timein anine element array:
DATEARRAY( 1) Seconds (0-59)

DATEARRAY( 2) Minutes (0-59)

DATEARRAY( 3) Hours (0-23)

DATEARRAY( 4) Day of month (1-31)

DATEARRAY( 5) Month (0-11)

DATEARRAY( 6) Year in century (0-99)

DATEARRAY( 7) Day of week (0-6, where 0 is Sunday)
DATEARRAY( 8) Day of year (1-365)

DATEARRAY( 9) 1if daylight savings timein effect.

NOTE. Thisfunction isnot year 2000 compliant, use
DATE_AND_TIME instead.

MAKEDIRQQ

Creates a new directory with a specified

name.

Prototype
USE | FLPORT
or
| NTERFACE
LOG CAL(4) FUNCTI ON MAKEDI RQY DI RNANE)
CHARACTER( *) DI RNAME

END FUNCTI ON
END | NTERFACE
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Usage

result = MAKEDI RQQ ( DI RNAME)

DI RNAVE CHARACTER( LEN=*) . Name and path of the directory
you want created.

Results

MAKEDI RQQreturns. TRUE. if successful; otherwise, . FALSE. .

MAKEDI RQQ can create only one directory at atime. You cannot create a
new directory and a subdirectory below it in a single command.

MAKEDI RQQ does not translate path delimiters. You can use either slash (/)
or backslash (\) as valid delimiters.

If an error occurs, you should call GETLASTERRORQQto determine the
problem. Possible errors include:

ERR$ACCES Permission denied. The file's (or directory’s) permission
setting does not allow the specified access.

ERR$EXI ST The directory aready exists.
ERR$NOENT Thefile or path specified was not found.

Example

USE | FLPORT

LOG CAL(4) result

result = MAKEDI RQQ(’' nynewdir’)
IF (result) THEN

WRI TE (*,*) ' New subdirectory successfully
created’

ELSE

WRITE (*,*) 'Failed to create subdirectory’
END | F
END
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MALLOC

Allocates a block of memory

Prototype

| NTERFACE
| NTEGER FUNCTI ON MALLOC( SI ZE)
| NTECER SI ZE
END FUNCTI ON MALLOC

END | NTERFACE

S| ZE number of bytes of memory to be allocated

Description
Allocates a block of memory.

§ NOTE. Do not useit in conjunction with ALLOCATE and
DEALLOCATE.Use with Cray pointers only.

Output
The starting address of the allocated memory.

MATHERRQQ

Handl es run-time math errors.

Prototype

I NTERFACE
SUBROUTI NE MATHERRQQ( NAME, NLEN, | NFO, RETCCDE)
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CHARACTER( LEN=*) NAME

| NTEGER( 2)

STRUCTURE / MTH$E_| NFQY
| NTEGER* 4 ERRCODE

I NTEGER*4 FTYPE

UNI ON

VAP
REAL* 4 RAARGL
CHARACTER*12 R4FI LL1
REAL* 4 RAARG2

CHARACTER* 12 RAFI LL2
REAL* 4 R4ARES
CHARACTER* 12 RAFI LL3
END MAP
MAP
REAL* 8 RBARGL
CHARACTER*8 R8FI LL1
REAL*8 R8ARG2

CHARACTER*8 R8FI LL2
REAL*8 RBRES
CHARACTER*8 R8FI LL3
END MAP
MAP
COVPLEX*8 CBARGL
CHARACTER*8 C8FI LL1
COVPLEX*8 CBARG2

CHARACTER*8 C8FI LL2

COWPLEX*8 C8RES

CHARACTER*8 C8FI LL3
END MAP

NLEN, RETCODE

I NPUT : One of the MIH$
val ues above

I NPUT : One of the TY$
val ues above

I NPUT : Flrst argunent
| NPUT : Second ar gunent
(i f any)

OUTPUT : Desired result

I NPUT : Flrst argunent
I I NPUT : Second argunent
(i f any)

I OQUTPUT : Desired result

' INPUT : Flrst argunent
I INPUT : Second argunent
I (if any)

QUTPUT : Desired result
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MAP
COVWPLEX*16 Cl6ARGL ' INPUT : Flrst argunent
COWPLEX*16 CI6ARG2 ! INPUT : Second argument
I (if any)
COVPLEX*16 C16RES I QUTPUT : Desired result
END MAP
END UNI ON
END STRUCTURE
RECORD / MTHSE | NFQ info
END SUBRCUTI NE
END | NTERFACE
E NOTE. Dueto the fact that you cannot use old VAX style structuresin

Fortran 95 MODUL Es with Intel Fortran, there is no interface for this
functionin | FLPORT. F90

Usage
CALL MATHERRQQ ( NAME, NLEN, | NFO, RETCODE)

NAME CHARACTER( LEN=*) . On return, this variable contains
the name of the function causing the error. The
parameter NAME is atypeless version of the function
called. For example, if an error occursina Sl Nfunction,
the name will be returned as SI Nfor real arguments and
CSI Nfor complex arguments even though the function
may have actually been called with an alternate name
such as DSI N or CDSI N, or with SI N and complex
arguments.

NLEN | NTEGER( 2) . Number of characters returned in NAMVE.

I NFO UNI ON containing data about the error. The
MTH$SE_| NFOunion is defined above.

RETCODE | NTEGER( 2) . Return code passed back to the run-time
library. The value of RETCCODE should be set by the
user's MVATHERRQQ routine to indicate whether the error
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was resolved. Set thisvalueto O to indicate that the error
was not resolved and that the program should fail with a
run-time error. Set it to any nonzero value to indicate
that the error was resolved and the program should
continue.

The ERRCODE element in the MTHSE | NFO structure specifies the type of
math error that occurred, and can have one of the following values:

Vlaue Meaning

MTH$SE_DOMVAI N Argument domain error
MIH$E OVERFLOW Overflow range error
MIHSE _PLOSS Partial loss of significance
MTH$E_SI NGULARI Argument singularity

TY

MIHSE _TLOSS Total loss of significance

MIH$E UNDERFLOW  Underflow range error

The FTYPE element of the | NFO structure identifies the data type of the
math function as TYSREAL4, TY$SREALS, TY$SCVPLX4, or TYSCVPL X8.
Internally, REAL( 4) and COVPLEX( 4) arguments are converted to
REAL(8) and COVPLEX( 8) . In general, a MATHERRQQ function should
test the FTYPE val ue and take separate action for TYSREALS8 or
TY$CMPL X8 using the appropriate mapped vaues. If you want to resolve
the error, set the RBRES or C8RES field to an appropriate value such as 0.0.
You can do calculations within the MATHERRQQ function using the
approprate ARGL and ARG fields, but avoid doing any calculations that
would cause an error resulting in another call to MVATHERRQQ.

NOTE. You cannot use MATHERRQQ in DLLs or in a program that
linkswith a DLL.
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NARGS

Returns the number of arguments on the
command line

Prototype

| NTERFACE
| NTEGER FUNCTI ON NARGS ()
END FUNCTI ON NARGS

END | NTERFACE

Description

This function returns the number of arguments on the command line, not
including the invoking command itself.

Output

An integer value, zero or positive, indicating the number of arguments on
the command line invoking your program.

NUMARG

Returns the number of arguments on the
command line

Prototype

| NTERFACE
| NTEGER FUNCTI ON NUMARG ()
END FUNCTI ON NUMARG

END | NTERFACE
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Description

This function returns the number of arguments on the command line, not
including the invoking command itself.

Output

An integer value, zero or positive, indicating the number of arguments on
the command line invoking your program.

PACKTIMEQQ

Packs time and date val ues.

Prototype
USE | FLPORT
or

| NTERFACE

SUBROUTI NE
PACKTI MEQQ( TI MEDATE, | YR, | MON, | DAY, | HR, I M N, | SEC)

| NTEGER(4) TI MEDATE

INTEGER(2) |YR, [IMON, IDAY, IHR IMN, |SEC
END SUBROUTI NE
END | NTERFACE

Usage

CALL PACKTI MEQQ
(TI MEDATE, | YR, | MON, | DAY, | HR, I M N, | SEC)

TI MEDATE | NTEGER( 4) . Packed time and date information.
I YR | NTEGER( 2) . Year (xxxx AD).

| MON | NTEGER( 2) . Month (1 - 12).

| DAY | NTEGER( 2) . Day (1 - 31)

I HR | NTEGER( 2) . Hour (0 - 23)
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IM N | NTEGER( 2) . Minute (O - 59)
| SEC | NTEGER( 2) . Second (O - 59)

The packed time is the number of seconds since 00:00:00 Greenwich mean
time, January 1, 1970. You can numerically compare packed time items.
You can use PACKTI MEQQto work with relative date and time values. Use
UNPACKTI MEQQto unpack time information. SETFI LETI MEQQ uses
packed time.

Example
USE | FLPORT
| NTEGER(2) year, nonth, day, hour, m nute, second, hund
| NTEGER(4) tinedate
| NTEGER(4) y4, m4, d4, h4, s4, hud
CALL GETDAT (y4, m4, d4)

year = y4

nmonth = md

day = d4

CALL GETTIM (h4, m4, s4, hud)
hour = h4

m nute = n#
second = s4
hund = hu4

CALL PACKTI MEQQ (tinmedate, year, nonth, day, hour,
& m nute, second)
END
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PEEKCHARQQ

Checks the keystroke buffer for a recent
console keystroke.

Prototype

USE | FLPORT

or

| NTERFACE

I TEST FOR CONSOLE | NPUT
LOG CAL(4) FUNCTI ON PEEKCHARQQY )
END FUNCTI ON PEEKCHARQQ

END | NTERFACE

Description

Checks the keystroke buffer for arecent console keystroke and returns
. TRUE. if thereisacharacter in the buffer or . FALSE. if thereisnot.

Usage
result = PEEKCHARQQ ( )

Results

Theresult typeis LOGICAL(4). Theresult is . TRUE. if there is a character
waiting in the keyboard buffer; otherwise, .FALSE..

To find out the value of the key in the buffer, call GETHARQQ If thereisno
character waiting in the buffer when you call GETCHARQQ, GETCHARQQ
waits until thereis a character in the buffer. If you call PEEKCHARQQfirst,
you prevent GETCHARQQ from halting your process while it waitsfor a
keystroke. If there is a keystroke, GETCHARQQreturns it and resets
PEEKCHARQQto . FALSE. .

Example
USE | FLPORT

2-109



2 Intel Fortran Libraries Reference

LOG CAL(4) pressed / .FALSE. /
DO WHI LE (. NOT. pressed)
WRI TE(*,*) ' Press any key’
pressed = PEEKCHARQQ ( )
END DO
END

PERROR

Sends a message to standard error

Prototype

| NTERFACE
SUBROUTI NE PERROR ( STRI NG
CHARACTER( LEN=*) STRI NG
END SUBROUTI NE PERROR

END | NTERFACE

STRI NG message to precede the standard error message
Description

Sends a message to the standard error stream, preceded by the specified
STRI NG
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POPCNT

Counts the number of 1-bitsin the given
value

Prototype

| NTERFACE
| NTEGER FUNCTI ON POPCNT ( VALUE)
| NTEGER VALUE
END FUNCTI ON POPCNT

END | NTERFACE

VALUE apositive integer value

Description

This function counts the number of 1-bitsin the given value.

Output
Number of 1-bits.

POPPAR

Population parity

Prototype

| NTERFACE
| NTEGER FUNCTI ON POPPAR ( P)
TYPE P
END FUNCTI ON POPPAR

END | NTERFACE
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TYPE may have the following types: BYTE, | NTECER,
| NTEGER( 2) , | NTEGER(4) , LOG CAL(1),
LOG CAL(2),LOG CAL(4),REAL(4), PO NTER

P any scalar value up to amaximum of 32 bitsin length

Description

Thisfunction returns 0 if the number of bitsin the argument iseven, 1 if the
number is odd.

Writes a character to standard output.

Prototype

| NTERFACE
I NTEGER FUNCTI ON PUTC( CH)
CHARACTER( LEN=1) CH
END FUNCTI ON PUTC

END | NTERFACE

CH acharacter variable

Description

Writes a character to the standard output device. Intel Fortran assumes that
external unit 6 is connected to the standard output device (st dout ), which
iswhere your output will be sent. Typicaly st dout isyour terminal
screen. If unit 6 is connected to some other device, this routine will still
send output to the standard output device.

Output
A zero if successful; otherwise, an error code.
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QSORT

Sortsan array

Prototype
| NTERFACE
SUBROUTI NE QSORT( ARRAY, LEN, |SIZE, COWP)
TYPE ARRAY (LEN)
| NTEGER LEN, I SI ZE
| NTERFACE
| NTEGER(2) FUNCTI ON COVP( P1, P2)
TYPE P1, P2
END FUNCTI ON COVP
END | NTERFACE
END SUBROUTI NE QSORT
END | NTERFACE

ARRAY isaone-dimensional array of any of the following
TYPE isany intrinsic or derived type
LEN isthe number of elementsin the array
| SI ZE isthe size in bytes of asingle element of the array
CowP is acomparison function that you must supply that
returns
<0, if P1 .LT. P2
=0, if P1= P2

>0, ifP1 . GT. P2
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Description
Sorts the given array using the given comparison function.

E NOTE. QSORT can provide unpredictable results for multi-dimensional
arrays. It assumes C language element order and one-dimensional
arrays.

Output
QSORT returns your array sorted in place in ascending order.

RAISEQQ

Sends a signal to the executing
program.

Prototype
USE | FLPORT
or
| NTERFACE
| NTEGER(4) FUNCTI ON RAI SEQQ( SI GNUVBER)
| NTECER( 4) SI GNUMBER
END FUNCTI ON
END | NTERFACE

Usage
result = RAI SEQQ (S| GNUVBER)

S| GNUMBER the number of the signal to raise. One of the following
constants (defined in | FLPORT. F90 )

S| GSABORT Abnormal termination
S| GSFPE Floating-point error
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SI G$I LL Illegal instruction

S| GBI NT CTRL+C signd

S| GBSEGV Illegal storage access
S| GBTERM Termination request

If you do not install asignal handler (with SI GNALQQ, for example), when
asignal occurs the system by default terminates the program.

Results
Theresult is zero if successful; otherwise, nonzero.

If asignal-handling routine for SI GNUMBER has been installed by a prior
call to SI GNALQQ, RAI SEQQ causes that routine to be executed. If no
handler routine has been installed, the system terminates the program (the

default action).
RAN
Generates a random number between 0
and 1.

Prototype

| NTERFACE

REAL(4) FUNCTI ON RAN( | SEED)
END FUNCTI ON RAN
END | NTERFACE
| SEED must be an | NTEGER( 4) variable or array element.
RAN stores a number in | SEED to be used by the next
call to RAN. | SEED should initialy be set to an odd
number, preferably very large; see the Example.
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Description

Generates random numbers between 0 and 1 from an integer seed | SEED. It
updates | SEED with the new value of theinternal seed. At thefirst call, itis
recommended to initialize | SEEDto alarge, odd value.

Class
Elemental nonstandard function.

Example

| NTEGER(4) i seed
REAL(4) rnd

i seed = 425001
rnd = RAN(i seed)

E NOTE. To ensure different random values for each run of a program,

I SEED should be set to a different value each time the programisrun.
Oneway to implement thiswould be to have the user enter the seed at the
start of the program. Another way would be to compute a value from the
current year, day, and month (returned by | DATE) and the number of
seconds since midnight.

RAND

Generates a random number in the
range of 0.0to 1.0.

Prototype

| NTERFACE
REAL(4) FUNCTI ON RAND( | SEED)
| NTEGER(4) | SEED
END FUNCTI ON RAND
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END | NTERFACE

Description

Generate arandom number uniformly distributed in the range of 0.0 to 1.0.
At thefirst call, it isrecommended to set | SEED to alarge, odd value to
initialize the internal seed. | SEED is not updated. For subsequent calls,

| SEED should be set to zero to get the next random number in the sequence.
If | SEED s set to one, the internal seed can aso be set by

CALL SEED(| SEED).

Class
Elemental nonstandard function.

Result Type and Parameter Type
REAL( 4) type.

Output

The output depends on the parameter value as follows:

® |f theinput parameter is equal to zero, RAND returns the next number in
the pseudorandom sequence.

* |If theinput parameter is equal to one, RAND restarts the pseudorandom
number sequence and returns the first number of the sequence.

* If theinput parameter is greater than one, the value is used as the seed
for anew pesudorandom sequence, and RAND returns the first number
inthat sequence.

Example

| NTERFACE
REAL(4) FUNCTI ON RAND( | SEED)
| NTEGER(4) | SEED

END | NTERFACE

| NTEGER(4) | SEED

REAL(4) rv

rv = RAND(| SEED)
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L)

END

NOTE. For details about restarting the pseudorandom number
generator used by | RAND and RAND, see the “ SRAND” section.

RANDOM

Random number generator

Prototype
| NTERFACE
SUBROUTI NE RANDOM ( R)
REAL (4) R
END SUBROUTINE RANDOM
END | NTERFACE

R aREAL(4) variable or array element that will contain
the random number on return

Description

RANDOMgenerates a pseudo-random number, based upon the value of the
seed set by the RANSET function. Portability functions RANDOM RAND, and
DRAND all generate the same results. A given seed will always generate the
same sequence of pseudo-random numbers. RANDOMi s an i mplementation
of the algorithm described in Random Number Generators: Good ones are
hard to find, by Park, S.K.,and Miller, K.W., in Comm ACM, Oct. 1988,
1192-1201. Thisis also described in section 7 of Numerical Recipes. This
routine is provided for compatibility with legacy FORTRAN programs. You
should use the RANDOM_NUMBER and RANDOM_SEED intrinsic functions
that are standard Fortran when possible.
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Output
Random real number.

RANDU

Generates a pseudorandom number in
therange 0.0to 1.0.

Prototype

| NTERFACE
REAL(4) FUNCTION RANDU (IL, 12, X
END FUNCTI ON RANDU

END | NTERFACE

L 12 must be | NTEGER( 2) variables or array elements that
contain the SEED for computing the random number.
These values are updated during the computation so that
they contain the updated seed.

X A REAL( 4) variable or array element where the
computed random number is returned.

Result

Theresult isreturned in X, which must be of type REAL( 4) . The result
value is a pseudorandom number in the range 0.0 to 1.0.

The agorithm for computing the random number value is based on the
valuesfor I Land | 2.

If I L=0and | 2=0, the generator base is set as follows:
X(N + 1 = 216 + 3)
Otherwise, it is set asfollows:
X(N + 1 = (216 + 3) * X(N) nod 232)
The generator base X(N + 1) isstoredinl L, | 2.
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Theresult is X(N + 1)
scaledtoarea vaue  Y(N + 1),

for 00<=Y(N+1)<1
Example

REAL X

I NTEGER(2) |, J

CALL RANDU (I, J, X)
If | and Jare values 4 and 6, X stores the value 5.4932479E-04.

Generates a random number betweem
0. and RAND_MAX.

Prototype

| NTERFACE
REAL(4) FUNCTI ON RANF ()
END FUNCTI ON RANF

END | NTERFACE

Description

RANF returns a single-precision pseudo-random number between 0.0 and
RAND_MAX as defined in the C library, normally Ox7FFF 215-1. The initial
seed is set by

CALL SRAND( | SEED)

Output
A random number of the type REAL(4) . | SEEDisof | NTEGER( 4) .
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RANGET

Returns the current seed

Prototype
| NTERFACE
SUBROUTI NE RANGET (S)
| NTEGER S
END SUBROUTI NE RANGET
END | NTERFACE

Description

RANCET returns the current seed used for a sequence of psuedo-random
numbers.

Output
Theinternal seed. Thisroutine is not thread-safe.

RANSET

Seats the seed for the random number
generator

Prototype
| NTERFACE
SUBROUTI NE RANSET (| SEED)
REAL | SEED
END SUBROUTI NE RANSET
END | NTERFACE

2-121



2 Intel Fortran Libraries Reference

2-122

Description
Sets the seed for a sequence of pseudo-random numbers.

Output
A changed seed.

RENAME

Renames a file

Prototype

| NTERFACE
FUNCTI ON RENAME( FROM TO)
CHARACTER( LEN=*) FROM TO
END FUNCTI ON RENANE

END | NTERFACE

FROM acharacter path name of the origin file

TO a character path name that specifies the name and
location where you wish to place the FROMfile

Description

Thisroutine renames afile. Either FROMor TOmay include afully qualified
or relative path name. RENAME accepts either forward or backward slashes
as directory separators, and converts them to the form appropriate for the
host operating system. On NT, you may include drive letters in the path
also. Drive letters are not accepted on UNIX systems.
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The FROMfile must exist when renameis called, but you do not have to
have it connected to alogical unit.

E NOTE. The FROMand TOpaths for the files must be on the same
physical device. You cannot use this routine to move a file from one
device to another.

Thisroutine is thread-safe, and locks the associated stream before 1/O is
performed.

Output
A zero statusis returned for success, non-zero for failure.

RENAMEFILEQQ

Renames a file.

Prototype

USE | FLPORT

or

| NTERFACE
LOG CAL(4) FUNCTI ON RENANEFI LEQQ OLDNANE, NEWNANE)
CHARACTER( LEN=*) OLDNAME, NEWNAVE
END FUNCTI ON RENANMEFI LEQQ

END | NTERFACE

Usage

result = RENAMEFI LEQQ ( OLDNAME, NEVWNAME)

OLDNAME CHARACTER( LEN=*) . File to be renamed.
NEVWANE CHARACTER( LEN=*) . New name of the fileto be

renamed.
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Results
Theresult is . TRUE. if successful; otherwise, . FALSE. .

You can use RENAVEFI LEQQto move afile from one directory to another
on the same drive by giving a different path in the NEWNANVE parameter.

If the function fails, you should call GETLASTERRORQQto determine the
reason. One of the following errors can be returned:

ERR$ACCES Permission denied. Thefile's permission setting does not
allow the specified access.

ERRSEXI ST Thefile already exists.
ERR$NOENT File or path specified by OL DNAVME not found.
ERR$XDEV Attempt to move afile to a different device.

Example

USE i fl port
| NTEGER(4) |en
CHARACTER( 80) ol dnane, newnamne
LOd CAL(4) result
WRI TE(*,” (A)’) ' Enter old nane: ’
I en = CETSTRQQY ol dnane)
WRI TE(*,’ (A)’) ' Enter new nane: '’
I en = CETSTRQQ newnane)
result = RENAMEFI LEQQ ol dnane, newnane)
END

RINDEX

Locates the index of the last occurrence
of a substring within a string

Prototype
| NTERFACE
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| NTEGER FUNCTI ON RI NDEX (S1, S2, SI1LEN, S2LEN)
CHARACTER(LEN=*) S1, S2
| NTEGER S1LEN, S2LEN
END FUNCTI ON RI NDEX
END | NTERFACE

S1 original string to search

S2 string to search for

S1LEN length of S1 string

S2LEN length of S2 string

Description

Thisfunction locates the index of the last occurrence of a substring within a
string.

Output

Starting position of the final occurrence of S2 in S1.

RUNQQ

Executes another programand waits for
it to complete.

Prototype

USE | FLPORT

or

| NTEGER(2) FUNCTI ON RUNQQ PROGNANME, COVWANDL I NE)
CHARACTER( LEN=*) PROGNAME, COMVANDLI NE

END FUNCTI ON

Usage
result = RUNQQ (FI LENAME, COVMANDLI NE)
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FI LENAMVE Input. CHARACTER( LEN=*) . Filename of a program to

be executed.

COMWVANDLI NE  Input. CHARACTER( LEN=*) . Command-line
arguments passed to the program to be executed.

Results

Theresult typeis| NTEGER( 2) . If the program executed with RUNQQ
terminates normally, the exit code of that program isreturned to the
program that launched it. If the program fails, -1 is returned.

The RUNQQ function executes a new process for the operating system using
the same path, environment, and resources as the process that launched it.
The launching processis suspended until execution of the launched process

is complete.

Example

USE | FLPORT

| NTEGER(2) result

result = RUNQ('dir’, "/Cs")
END

SCWRQQ

Returns the floating-point processor
control word.
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Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE  SCWRQQ( CONTROL)

| NTEGER( 2) CONTROL
END SUBROUTI NE



Portability Functions 2

END | NTERFACE

Usage
CALL SCVWRQQ ( CONTROL)
CONTROL Output. | NTEGER( 2) . Floating-point processor control

word.

SCRWQQ performs the same function as GETCONTROLFPQQ, and is
provided for compatibility.

SCANENV

Scans the environment for environment
variable.

Prototype

| NTERFACE
SUBROUTI NE SCANENV ( ENVNAME, ENVTEXT, ENVVALUE)
CHARACTER(LEN=*) | NTENT(I N) : : ENVNAMVE
CHARACTER(LEN=*) | NTENT( OUT) : : ENVTEXT, ENWVALUE
END SUBROUTI NE SCANENV

END | NTERFACE

ENVNAVE a CHARACTER variable containing the name of an
environment variable you need to find the value for.

ENVTEXT set to the full text of the environment variable found, or
toa® " if nothing isfound.

ENVVALUE set to the value associated with the environment found

or “ ™ if nothing isfound.
Description

Scans the environment for an environment variable that matches ENVNANME
and returns the value or string it is set to.
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Output
The text string or the value of the environment variable.

SEED

Sets the starting point for the random
number generator

Prototype
| NTERFACE
SUBROUTI NE SEED (| SEED)
| NTEGER | SEED
END SUBROUTI NE SEED
END | NTERFACE

Description
Setsthe internal seed for a sequence of pseudo-random numbers.

Output
A changed seed. This routine is not thread-safe.

SECNDS

Returns the number of seconds since
last call

Prototype

| NTERFACE
REAL FUNCTI ON SECNDS( TI ME)
REAL TI ME
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END FUNCTI ON SECNDS
END | NTERFACE

TI ME 0.0 to start the clock, or the last value returned from
SECNDS

Description

This function returns the elapsed time in seconds since the last call to
SECNDS, or the number of seconds since midnight if the parameter is 0.0.

EXAMPLE

PROGRAM TI MEI' T

REAL STARTTI ME, STOPTI MVE

STARTTI ME= SECNDS( 0. 0)

DO 10 I = 1, 100000

I =1 +1
10 CONTI NUE

STOPTI ME= SECNDS( STARTTI MVE)

PRINT *, ' Elapsed time was: ', STOPTI ME

END
We provide this routine for compatibility with other FORTRAN compilers.
You can time a section of your code’s execution, or time your whole
program. You can also time sections of your program and add the times
together. Thisroutineis primarily useful in benchmarking, or as arough
profiling guide of where your application spends most of its execution time.

To start the timing clock, call SECNDS with 0.0, and save theresult in a
local variable. To get the elapsed time since the last call to SECNDS, pass
the local variable to SECNDS on the next call.

Thisroutine is thread-safe.

Output

The elapsed time in seconds since midnight, or since midnight minus the
value of the supplied floating point argument. If you want more accurate
timing, see the subroutine DCL OCK.
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SETCONTROLFPQQ

Sets the value of the floating-point
processor control word.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE SETCONTROLFPQQ CONTROL)
| NTEGER(2) CONTROL
END SUBROUTI NE
END | NTERFACE

Usage
CALL SETCONTROLFPQQ ( CONTROLWORD)
CONTROLWORD | NTEGER( 2) . Floating-point processor control word.

The floating-point control word allows you to specify how various
exception conditions are handled by the floating-point math coprocessor.
You can also set the floating-point precision, and specify the floating-point
rounding mechanism used.

The | FLPORT. F90 module file contains constants defined for the control
word as follows:

Parameter Name Hex Value  Description
FPCWSMCW | C 2’1000’ Infinity control mask
FPCWSAFFI NE 2’1000 Affine infinity
FPCWSPRQIECTI VE  Z'0000’ Projective infinity
FPCWsMCW PC 2’0300’ Precision control mask
FPCV\$64 2’0300’ 64-bit precision
FPC$53 2’0200’ 53-bit precision
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Parameter Name Hex Value  Description

FPCV\$24 2’0000 24-bit precision

FPCWsMCW RC Z'0Co0’ Rounding control mask

FPCWs CHOP Z'0Co0’ Truncate

FPCV$UP Z'0800’ Round up

FPCW DOVN 2’0400’ Round down

FPCVWSNEAR 2’0000’ Round to nearest

FPCWSMCW _EM Z'003F Exception mask

FPCWs!1 NVALI D 2’0001 Allow invalid numbers

FPCWS DENORMAL Z2'0002' Allow denormals (very small
numbers)

FPCWSZERODI VI DE  Z'0004’ Allow divide by zero

FPCVW OVERFLOW Z'0008’ Allow overflow

FPCW UNDERFLOW Z'0010° Allow underflow

FPCW6! NEXACT 2’0020’ Allow inexact precision

The defaults for the floating-point control word are 53-bit precision, round
to nearest, and the denormal, underflow and inexact precision exceptions
disabled. An exceptionisdisabled if itsflagisset to 1 and enabled if itsflag
iscleared to 0.

Setting the floating-point precision and rounding mechanism can be useful
if you are reusing old code that is sensitive to the floating-point precision
standard used and you want to get the same results as on the old machine.

You can use GETCONTROLFPQQto retrieve the current control word and
SETCONTROLFPQQto change the control word. If you need to change the
control word, always use SETCONTROLFPQQto make sure that special
routines handling floating-point stack exceptions and abnormal propagation
work correctly.

Example
USE | FLPORT
| NTEGER(2) status, control, controlo
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CALL CETCONTROLFPQQ control)
WRI TE (*, 9000) 'Control word: ', control
! Save old control word controlo = control
! Clear all flags control = control .AND. Z 0000’
! Set new control to round up
control = control .OR FPCWSUP
CALL SETCONTROLFPQQ control)
CALL GETCONTROLFPQQ control)

WRI TE (*, 9000) 'Control word: ', control
9000 FORNMAT (11X, A, Z4)
END

SETDAT

Sets the current system date in years,
months, and day

Prototype

| NTERFACE
SUBROUTI NE FUNCTI ON SETDAT ( YEAR, MONTH, DAY)
| NTECER YEAR, MONTH, DAY
END FUNCTI ON SETDAT

END | NTERFACE

YEAR 4-digit integer
MONTH between 1-12
DAY between 1-31
Description

This subroutine setsthe current system date in years, months, and day. If the
values are not valid, the date is not set.
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Output
Changed date on the system executing the program.

SETENVQQ

Sets the value of an existing
environment variable.

Prototype
USE | FLPORT
or

LOG CAL(4) FUNCTI ON SETENVQQ( I NPUT_STRI NG)
CHARACTER( LEN=*) | NPUT_STRI NG
END FUNCTI ON SETENVQQ

Description

Sets the value of an existing environment variable, or adds and sets a new
environment variable.

Usage

result = SETENVQQ (1 NPUT_STRI NG

| NPUT_STRI NG CHARACTER( LEN=*) . String containing both the name
and the value of the variable to be added or modified.
Must be in the form: VARNAME = VALUE, where
VARNANME is the name of an environment variable and
val ue isthe value being assigned to it.

Results
Theresultis. TRUE. if successful; otherwise, . FALSE. .

Environment variables define characteristics of the environment in which a
program executes. For example, the LIB environment variable defines the
default search path for libraries to be linked with a program.
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SETENVQQdeletes any terminating blanksin I NPUT_STRI NG Although
the equal sign (=) isan illegal character within an environment value, you
can use it to terminate VAL UE so that trailing blanks are preserved. For
example, the string PATH= = setsval ue to .

You can use SETENVQQto remove an existing variable by giving avariable
name followed by an equal sign with no value. For example, L1 B=
removes the variable L1 B from the list of environment variables. If you
specify avalue for avariable that already exists, its value is changed. If the
variable does not exigt, it is created.

SETENVQQaffects only the environment that is local to the current process.
You cannot use it to modify the command-level environment. When the
current process terminates, the environment revertsto thelevel of the parent
process. In most cases, thisis the operating system level. However, you can
pass the environment modified by SETENVQQto any child process created
by RUNQQ, PXFFORK, or other means of creating a chid process.. These
child processes get new variables and/or values added by SETENVQQ

Example

USE | FLPORT

! Note, conpile this exanple with /nbs

LOd CAL(4) success

success = SETENVQQ " PATH=c:\users\njsmith\bin")
success = &

SETENVQQ " LI B=c: \ pr ogram
files\intel\conpiler4.5\1ib")

PRI NT *, SUCCESS

END



Portability Functions 2

SETERRORMODEQQ

Sets the prompt mode for critical errors.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE SETERRORMODEQQ( PROVPT)
LOG CAL(4) PROWPT
END SUBROUTI NE
END | NTERFACE

Description

Sets the prompt mode for critical errors that by default generate system
prompts.

Usage

CALL SETERRORMODEQQ ( PROVPT)

PROVPT LOG CAL( 4) . PROVPT determines whether apromptis

displayed when acritical error occurs.

Certain 1/O errors cause the system to display an error prompt. For example,
attempting to write to a disk drive with the drive door open generates an
"Abort, Retry, Ignore” message. When your program begins execution,
system error prompting is enabled by default. You can enable system error
prompts by calling SETERRORMODEQQ with PROVPT set to
ERRSHARDPROVPT (defined in | FLPORT. F90 ).

If you disable prompting, serious I/O errors that would normally resultin a
prompt are silent.
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Errorsin 1/O statements such as OPEN, READ, and Rl TE fail immediately
instead of being interrupted with prompts. This gives you more direct
control of what happens when there is an error. You can use the ERR=
facility of many I/O statements to give alabel to branch to for error
handling .

You can turn off prompt mode by setting PROVPT to . FALSE. or to the
constant ERR$HARDFAI L (defined in | FLPORT. F90). You should be
aware that SETERRORMODEQQ affects only errors that generate a system
prompt. It does not affect other 1/0 errors, such as writing to a nonexistent
file or attempting to open a nonexistent file with STATUS=" OLD' .

Example 1
! PROGRAM 1

! DRIVE B door open

! Note: you should conpile these exanples with /nbs
OPEN (10, FILE = 'B:\NCOFI LE. DAT", ERR = 100)

I Generates a systempronpt error here and waits for
I the user to respond to the pronpt before continuing

100 WRI TE(*, *) ' Conti nui ng’
END

Example 2

I PROGRAM 2

! DRIVE B door open

! Note: you should conpile these exanples with /nbs

USE | FLPORT

CALL SETERRORMODEQQ . FALSE.)

OPEN (10, FILE = 'B:\NCOFI LE. DAT", ERR = 100)

I Causes the statenent at |abel 100 to execute
I without system pronpt

100 WRITE(*,*) ' Drive B: not avail abl e, opening
& &alternative drive.’

OPEN (10, FILE = '"C:\NOFI LE. DAT")

END
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SETFILETIMEQQ

Sets the modification time for a
specified file.

Prototype
USE | FLPORT
or
| NTERFACE
LOd CAL(4) FUNCTI ON SETFI LETI MEQQ( NAME, TI MEDATE)
CHARACTER( LEN=*) NAME
| NTEGER(4) TI MEDATE
END FUNCTI ON
END | NTERFACE

Usage

result = SETFI LETI MEQQ ( NAME, TI MEDATE)

NAVE CHARACTER( LEN=*) . Name of afile.

TI MEDATE | NTEGER( 4) . Time and date information, as packed by
PACKTI MEQQ.

Results

Theresultis. TRUE. if successful; otherwise, . FALSE. .

The modification time isthe time the file was last modified. The process that
calls SETFI LETI MEQQ must have write access to the file; otherwise, you
cannot change the time. If you set TI MEDATE to FI LE$CURTI ME (defined
inl FLPORT. F90), SETFI LETI MEQQ sets the modification time to the
current system time.
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If thefunction fails, call GETLASTERRORQQto determine the reason, which
can be one of the following:

Error Meaning

ERR$ACCES Permission denied. The file’s (or directory’s)
permission setting does not allow the specified
access.

ERR$| NVAL Invalid argument; TI MEDATE argument is invalid.

ERR$MFI LE Too many open files (the file must be opened to
change its modification time).

ERR$NOENT File or path not found.

ERRSNOVEM Not enough memory is available to execute the

command; or the available memory has been
corrupted; or an invalid block exists, indicating that
the process making the call was not allocated

properly.

Example

USE | FLPORT

| NTEGER(2) day, nonth, vyear

| NTEGER(2) hour, mnute, second, hund

| NTEGER(4) tinedate

I NTEGER(4) hrl, ml, sel, hul, yel, nol, dal
LOG CAL(4) result

CALL GETDAT(yel, npl, dal)

year = yel

month = nol

day = dal

CALL CETTIMhr1, mml, sel, hul)

hour = hrl

mnute = M1l

second = sel

hund = hul

CALL PACKTI MEQQ (tinmedate, year, nonth, day, &

hour, m nute, second)
result = SETFILETI MEQY ' nyfile.dat’, tinedate)
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PRI NT *, RESULT
END

SETTIM

Sets the current system date in years,
months, and days

Prototype

| NTERFACE
SUBROUTI NE FUNCTI ON SETTI M (HOUR, M NUTE, SECOND, &
HUNDREDTH)

I NTEGER HOUR, M NUTE, SECOND, HUNDREDTH
END FUNCTI ON SETTI M
END | NTERFACE

HOUR between 0 - 23
M NUTE between 0 - 59
SECOND between 0 - 59

HUNDREDTH between 0 - 99

Description

This subroutine sets the current system time in hours, minutes, seconds and
hundredths of a second. If the values are not valid, the timeis not set.

Output
Changed current time on the system executing the program.
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SHIFTL

Shifts a value to the left by a specified
number of bit positions

Prototype

| NTERFACE
| NTEGER( 4) FUNCTI ON SHI FTL( | VALUE, | SHI FTCOUNT)
| NTEGER(4) | VALUE, | SHI FTCOUNT
END | NTEGER FUNCTI ON SHI FTL

END | NTERFACE

| VALUE an integer value

| SH FTCOUNT  the number of bit positions to shift. Must be positive
| NTEGER( 4) expression

Description

Thisisan arithmetic shift. A shift count greater than the size in bits of the
input value returns aresult of zero.

Thisroutine is thread-safe.

Output
Theinput value is shifted left by | SHI FTCOUNT bit positions.
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SHIFTR

Shifts a value to the right by a specified
number of bit positions

Prototype

| NTERFACE
| NTEGER( 4) FUNCTI ON SHI FTR( | VALUE, | SHI FTCOUNT)
| NTEGER(4) | VALUE, | SHI FTCOUNT
END | NTEGER FUNCTI ON SHI FTR

END | NTERFACE

| VALUE an integer value

| SH FTCOUNT  the number of bit positions to shift. Must be positive
| NTEGER( 4) expression

Description

Thisisan arithmetic shift. A shift count greater than the size in bits of the
input value returns aresult of zero.

Thisroutine is thread-safe.

Output
The input value is shifted right by | SHI FTCOUNT bit positions.

SIGNALQQ

Registers the function to be called if an
interrupt signal occurs.

Prototype
USE | FLPORT
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or

| NTERFACE
| NTEGER*4 FUNCTI ON SI GNALQQ( SI GNAL, HANDLER)
I MBSATTRI BUTES c, alias:’ _signal’ :: SIGNALQQ
| NTEGER*4 SI GNAL
I MS$ ATTRI BUTES VALUE :: S| GNAL

| NTEGER(4) HANDLER
EXTERNAL HANDLER
END FUNCTI ON
END | NTERFACE

Usage

result = SI GNALQQ ( SI GNAL, HANDLER)

S| GNAL | NTEGER( 2) . Interrupt type. You should specify one of
the following constants, defined in | FLPORT. F90:
S| GBABORT Abnormal termination
S| G3FPE Floating-point error
Sl G$I LL Illegal instruction
S| GBI NT CTRL+C SIGNAL
S| GBSEGV Illegal storage access
S| GBTERM Termination request

HANDLER CHARACTER( LEN=*) . You should give a name of
function to be executed on interrupt. The function must
exist.

Results

Theresult is a positive integer if successful; otherwise, -1 (SI G3ERR).

SI GNAL QQ establishes the function HANDLER as the handler for asignal of
the type specified by SI GNAL. If you do not establish a handler, the
program terminates when an interrupt signal occurs.
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The argument HANDLER is the name of a function and must be declared
with either the EXTERNAL or | MPLI CI T statements, or have an explicit
interface. A function described in an | NTERFACE block is EXTERNAL by
default, and does not need to be declared EXTERNAL.

When an interrupt occurs, except a SI GBFPE interrupt, the SI GNAL
argument SIG$INT is passed to HANDLER, and then HANDLER is executed.

When a SIG$FPE occurs, the function HANDLER is passed two arguments:
SIG$FPE and the floating-point error code (for example,

FPE$ZERCDI VI DE or FPESOVERFLOW which identifies the type of
floating-point exception that occurred. The floating-point error codes begin
with the prefix FPE$ and are defined in | FLPORT. F90.

If HANDLER returns, the calling process resumes execution immediately
after the point where it received the interrupt signal. Thisis true regardless
of the type of signal or operating mode.

Because signal-handler routines are normally called asynchronously when
an interrupt occurs, it is possible that your signal-handler function will get
control when a run-time operation isincomplete and in an unknown state.
Therefore, in asignal handler routine, you should not call heap routines or
any routine that uses the heap routines (for example, 1/0O routines,
ALLOCATE, and DEALLOCATE).

To test your signal handler routine you can generate interrupt signals by
calling RAI SEQQ, which causes your program either to branch to the signa
handlers set with SI GNALQQ, or to perform the system default behavior if
SI GNALQQ has set no signal handler.

The example below demonstrates a signal handler for SI GSABORT.

Example
I This program shows a signal handler for
I S| GBABORT
USE | FLPORT
| NTERFACE
FUNCTI ON h_abort (signum
| NTEGER(4) h_abort
I NTEGER(2) signum
END FUNCTI ON

2-143



2 Intel Fortran Libraries Reference

2-144

END | NTERFACE

| NTEGER(2) i 2r et

| NTEGER(4) i 4ret

i 4ret = SI GNALQQ SI GBABORT, h_abort)

WRI TE(*,*) ’Set signal handler. Return ="', idret
i 2ret = RAlI SEQQ SI GSABORT)

WRI TE(*,*) ’'Raised signal. Return ="', i2ret

END

! Si gnal handl er routine
| NTEGER(4) FUNCTI ON h_abort (signum
| NTEGER(2) signum
WRI TE(*,*) ’'In signal handler for S| GSABORT
WRI TE(*,*) 'signum =", signhum
h_abort =1
END

SLEEP

Suspends execution of a process for a
specified interval

Prototype
| NTERFACE
SUBROUTI NE SLEEP (TI ME)
| NTEGER TI ME
END SUBROUTI NE SLEEP
END | NTERFACE

TI ME length of time, in seconds, to suspend the calling
process.
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Description

This function suspends the execution of a process for a specified interval.

Output
None.

SLEEPQQ

Delays execution of the programfor a
specified duration.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE SLEEPQQ( DURATI ON)
| NTEGER( 4) DURATI ON
END SUBROUTI NE
END | NTERFACE

Usage
CALL SLEEPQQ ( DURATI ON)
DURATI ON | NTEGER( 4) . Number of milliseconds the program is
to sleep (delay program execution).
Example
USE | FLPORT
| NTEGER(4) del ay, freq, duration
del ay = 2000
freq = 4000

duration = 1000
CALL SLEEPQQdel ay)
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CALL BEEPQQ(freq, duration)
END

SPLITPATHQQ

Breaks a file path or directory path into

its components.

Prototype

USE | FLPORT

or

| NTERFACE

| NTEGER(4) FUNCTI ON SPLI TPATHQQ PATH, DRI VE, DR,
NAVE, EXT)
CHARACTER( LEN=*) NAME, EXT, PATH, DRIVE, DR
END FUNCTI ON
END | NTERFACE

Usage

result = SPLI TPATHQQ ( PATH, DRI VE, DI R, NAME, EXT)

PATH CHARACTER( LEN=*) . Path that you want to break into
components. Forward slashes (/), backslashes (\), or
both can be present in PATH.

DRI VE CHARACTER( LEN=*) . Drive letter designation
followed by a colon.

D R CHARACTER( LEN=*) . Path of directories, including
the trailing slash.

NAMVE CHARACTER( LEN=*) . Name of fileor, if nofileis

specified in PATH, name of the lowest directory. If a
filename, does not include an extension.

EXT CHARACTER( LEN=*) . Filename extension, if any,
including the leading period (.).
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Results

Theresult is the length of DI R.

PATH can be a complete or partial file specification.

MAXPATH is asymbolic constant defined in module IFLPORT. F90 as 260.

Example
USE | FLPORT
CHARACTER( MAXPATH) buf
CHARACTER( 3) drive
CHARACTER( 256) dir
CHARACTER( 256) name
CHARACTER( 256) ext
CHARACTER( 256) file
| NTEGER( 4) [ engt h
! Note, this exanple should be conpiled with /nbs
buf = "b:\fortran\test\runtine\tsplit.for’

| engt h = SPLI TPATHQQ buf, drive, dir, nane, ext)
WRI TE(*,*) drive, dir, nane, ext

file = "partial.f90’

I ength = SPLI TPATHQQ file, drive, dir, name, ext)
WRI TE(*,*) drive, dir, nane, ext

END

SRAND

Restart the pseudorandom number
generator used by | RAND and RAND.

Prototype
| NTERFACE
SUBROUTI NE SRAND (| SEED)

2-147



2 Intel Fortran Libraries Reference

| NTEGER | SEED
END SUBROUTI NE SRAND

END | NTERFACE

| SEED

Description

must be of | NTEGER( 4) type. The same value for
| SEED generates the same sequence of random
numbers. To vary the sequence, call SRAND with a
different | SEED value each time the programis
executed. The default for | SEEDis 1.

Restart the pseudorandom number generator used by | RAND and RAND.

Class
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Specific nonstandard subroutine.

Example
CALL SRAND(5041)

SSWRQQ

Returns the floating-point processor
status word.

Prototype
USE | FLPORT
or
| NTERFACE
SUBROUTI NE SSVRQQ( STATUS)
| NTEGER(2) STATUS
END SUBROUTI NE
END | NTERFACE
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Usage
CALL SSVRQQ ( STATUS)
STATUS | NTEGER( 2) . Floating-point co-processor status word.

SSWRQQ performs the same function as GETSTATUSFPQQand is provided
for compatibility.

Example
USE | FLPORT
| NTEGER( 2) status
CALL SSWVRQQ (st at us)
PRI NT 10, STATUS
10 FORMAT(“FP Status word was “, 2)
END

STAT

Gets system information on a given file

Prototype
| NTERFACE
| NTEGER FUNCTI ON STAT( NAME, STATARRAY)
CHARACTER( LEN=20) NAME
| NTECER STATARRAY(13)
END SUBROUTI NE STAT
END | NTERFACE

NAME a CHARACTER variable that specifies a pathnamefor the
file that you want to check.

STATARRAY an integer array where system information about your
file can be placed
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Description

The filename must be currently connected to alogical unit, and must
aready exist when st at iscaled.

Thisroutine is thread-safe, and |ocks the associated stream before
information is collected.

E NOTE. OnNT, stat andl st at areequivalent. On UNIX,; if thefile
denoted by NAME isal i nk, Istat provides information on the link, while
st at providesinformation on the file at the destination of the link.

Output

Er r no set on failure, otherwise, STATARRAY filled in with information
about the file. The contents of the STATARRAY on return are system

dependent.

stat (1) Device that specifies the inode  (always 0 on NT)
or handle

stat (2) Inode or handle number (always 0 on NT)

stat (3) Protection level

stat (4) Number of hard links to file (always 1 on NT)

stat (5) User ID of owner (always 1 on NT)

stat (6) Group ID of owner (always 1 on NT)

stat(7) Device type, if this inode is a (always 0 on NT)
device

stat (8) Total size of file

stat (9) File last access time (for NT, only if file

system non-FAT)
stat (10)  File last modify time

stat (11) File last status change time (for NT, same as
stat(10)
stat (12)  Optimal blocksize for file (always 1 on NT)

system 1/O ops
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stat (13) Actual number of blocks (Unix only, not present
allocated on NT)
SYSTEM
Sends a command to the shell for
execution
Prototype
| NTERFACE

| NTEGER FUNCTI ON SYSTEM ( COVVANDA)
CHARACTER( LEN=*) COMVANDA
END FUNCTI ON SYSTEM

END | NTERFACE

COVIVANDA command to execute

Description

This function sends a command to the shell for execution asif it were typed
on the command line.

Output
Exit status of the shell command.

SYSTEMQQ

Executes a system command.

Prototype
USE | FLPORT
or
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| NTERFACE
LOG CAL(4) FUNCTI ON SYSTEMQQ COVVANDA)
CHARACTER( LEN=*) COMMVANDA
| MSSATTRI BUTES ALIAS:’ SYSTEM :: SYSTEMXQ
END FUNCTI ON SYSTEMQQ
END | NTERFACE

Description

Executes a system command by passing acommand string to the operating
system’s command interpreter.

Usage
result = SYSTEMQQ ( COMVANDA)
COMVANDA CHARACTER( LEN=*) . Text of the command line to be
passed to the operating system.
Results

Theresultis. TRUE. if successful; otherwise, . FALSE. .

The SYSTEMQQfunction lets you pass command shell commands as well as
programs. SYSTEMQQrefers to the COVSPEC and PATH environment
variables that locate the command interpreter file (usually named
COMVAND. COM).

On Windows NT systems, the calling process waits until the command
terminates. On Windows 95 and Windows 98 systems, the calling process
does not currently wait in all cases; however, this may change in future
implementations. To insure compatibility and consistent behavior, an image
can beinvoked directly by using the WIN32 API Cr eat eProcess ( ) in
your Fortran code.

If the function faiils, you can call GETLASTERRORQQto determine the
reason. One of the following errors will be returned:

ERR$2BI G The argument list exceeds 128 bytes, or the space
required for the environment formation exceeds 32K.
ERRSNO NT The command interpreter cannot be found.
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ERR$SNOEXEC The command interpreter file has aninvalid format and
is not executable.

ERR$NOVEM Not enough memory is available to execute the
command; or the available memory has been corrupted;
or an invalid block exists, indicating that the process
making the call was not allocated properly.

The command line character limit for the SYSTEMQQ function isthe same

limit that your command shell accepts.

Example

USE | FLPORT

! Note : conpile this exanple with /nbs

LOG CAL(4) RESULT

RESULT = SYSTEMQQY 'dir "c:\programfiles"’)

PRI N'I' *, T kkkk kK

PRINT *, "Result returned from SYSTEMQ was ', RESULT
END

TIME

Returns the current time

Prototype

| NTERFACE
| NTEGER SUBROUTI NE TI ME( STRI NG
CHARACTER( LEN=8) STRI NG
END FUNCTI ON TI MVE

END | NTERFACE

STRI NG must be of type character and must provide at least 8
bytes of storage to contain the current time in the form:
hh:mmss where hh isthe current hour, nmthe current
minute, ss the number of seconds past the minute.
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Description

This routine returns the system time in seconds since 00:00:00 GMT,
January 1, 1970. It fillsthe STRI NG parameter with current time.

Class
Nonstandard subroutine.

Output

The elapsed time in seconds since 00:00:00 Greenwich Mean Time,
January 1, 1970.

Example
The following code sets the character variablet st r to the current system
time (for example, 16:20:07).

CHARACTER(8) tstr

CALL TI ME(tstr)

Returns the elapsed time since last

Prototype

| NTERFACE
REAL FUNCTI ON TI MEF( TI ME)
| NTEGER TI ME
END FUNCTI ON TI VEF

END | NTERFACE

TI VE elapsed time in seconds
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Description

This function returns the number of seconds that elapsed since the first time
TI MEF was called, or zero if the called for the first time.

Output

The number of seconds that elapsed since the first time Tl MEF was called,
or zero if called for thefirst time.

TOPEN

Tape open

Prototype
| NTERFACE
| NTEGER FUNCTI ON TOPEN( TLU, DEVNAME, LABELLED)
| NTEGER, | NTENT(QUT) :: TLU
CHARACTER(LEN=*), | NTENT(IN) :: DEVNANE
LOG CAL, INTENT (IN):: LABELLED
END FUNCTI ON TOPEN
END | NTERFACE

TLU A Fortran logical unit number of 0 to 99 range
DEVNANE the device name of the tape unit

LABELLED indicates whether the tape to be opened is a labelled
tape: 1 for alabeled tape or zero for an unlabeled tape
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Description

TOPEN opens a Fortran logical unit on atape device for usewith TREAD and
TWRI TE.

E NOTE. Thisfunction isfor WIn32 systems only.

Output
0 for successful open or most recent value of er r no for an error.

TCLOSE

Close a tapefile

Prototype

| NTERFACE
I NTEGER FUNCTI ON TCLOSE( TLU)
I NTEGER, I NTENT(IN):: TLU
END FUNCTI ON TCLOSE

END | NTERFACE

TLU aWin32 file handle descriptor

Description

Using afile handle obtained from a previous call to TOPEN, TCLOSE closes
atape file on atape drive on your local system.

§ NOTE. Thisfunction isfor WIn32 systems only.
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Output

TCLOSE returns zero if the close operation was successful, or returns
er r no if the close operation was not successful.

TREAD

Read from a tapefile

Prototype

| NTERFACE
| NTEGER FUNCTI ON TREAD( TLU, BUFFER)
I NTECER, INTENT(IN) :: TLU
CHARACTER(LEN=*), | NTENT( QUT) :: BUFFER
LOG CAL, |INTENT (IN):: LABELLED
END FUNCTI ON TREAD

END | NTERFACE

TLU isafile handle descriptor

BUFFER acharacter variable, array, or array section large enough
to hold the next record on the tape

Description

TREAD reads the next logical record from an already opened tape file. You
must have previously opened the file using the TOPEN routine, and obtained
avalid Win32 system file handle.

E NOTE. Thisfunction isfor Win32 systems only.
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Output

TREAD places the next logical record of atapefilein the input variable
BUFFER. If the read operation is successful, TREAD returns zero asits
result. If the read operation is not successful, TREAD returnser r no asits
result.

TTYNAM

Checksif the unitisaterminal

Prototype

| NTERFACE
CHARACTER(LEN=*) FUNCTI ON TTYNAM LUN)
| NTEGER | NTENT(IN):: LUN
END FUNCTI ON TTYNAM

END | NTERFACE

LUN a Fortran logical unit number

Description

This function determines whether a particular logical unit is connected to a
terminal (TTY) display device.

Output

A string indicating the CHARACTER device name for aterminal device, or
al blanksif not aterminal, or an error.
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TWRITE

Writesto a tapefile

Prototype

| NTERFACE
| NTEGER FUNCTI ON TWRI TE( TLU, BUFFER)
I NTEGER, INTENT(IN) :: TLU
CHARACTER(LEN=*), | NTENT( QUT) :: BUFFER
END FUNCTI ON TREAD

END | NTERFACE

TLU is afile handle descriptor

BUFFER a CHARACTER expression whose value is datato be
written to atape file on your local system

Description

TWRI TE takes the data you passto it in the input expression BUFFER and
writesit asalogical record to atape device on your loca system. You must
have previously opened the tape device with acall to TOPEN, and obtained a
valid Win32 system file handle.

Output

TWRI TE returns zero if the write operation was successful, and otherwise
returns the system error code from er r no.
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UNLINK

Deletes a file by name

Prototype

| NTERFACE
I NTEGER FUNCTI ON UNLI NK ( NAME)
CHARACTER( LEN=*), | NTENT(I N):: NAMVE
END FUNCTI ON UNLI NK

END | NTERFACE

NAVE the name of the file you want to delete

Description

UNLI NK deletes a file with the name specified by NAVE. You must have
adequate permission to delete the file. The name can be any character
expression that resultsin avalid file name. The name can include afull path
name, including drive letter.

Output

UNLI NK returns a status code, which is zero if the deletion was successful,
or thevalue of er r no if thefile deletion was not successful.

UNPACKTIMEQQ

Unpacks a packed time and date value.

Prototype
USE | FLPORT
or

| NTERFACE
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SUBROUTI NE UNPACKTI MEQQ( TI MEDATE, | YR, | MON, | DAY,
| HR, I M N, | SEC)

| NTEGER(4) TI MEDATE
I NTEGER(2) | YR [IMON, IDAY, IHR, IMN, |ISEC
END SUBROUTI NE
END | NTERFACE

Description

Unpacks a packed time and date value into its component parts. See
PACKTIMEQQ.

Usage

CALL  UNPACKTI MEQQ TI MEDATE, | YR, | MON, | DAY,
IHR I M N, | SEC)

TI MEDATE | NTEGER( 4) . Packed time and date information.
| YR | NTEGER( 2) . Year (xxxx AD).

I MON | NTEGER( 2) . Month (1 - 12).

| DAY | NTEGER( 2) . Day (1 - 31).

I HR | NTEGER( 2) . Hour (O - 23).

IM N | NTEGER( 2) . Minute (O - 59).

| SEC | NTEGER( 2) . Second (O - 59).

GETFI LEI NFOQQreturns time and date in a packed format. You can use
UNPACKTI MEQQto unpack these values. Use PACKTI MEQQto repack times
for passing to SETFI LETI MEQQ. Packed times can be compared using
relational operators.

Example
! Note, conpile this exanple wi th /nbs.
USE | FLPORT
CHARACTER( 80) file
TYPE (FILESINFO info
| NTEGER(4) handl e, result
I NTEGER(2) iyr, inon, iday, ihr, imn, isec
file = "d:\f90ps\ bin\t???.*’
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handl e = FI LESFI RST

result CETFI LEI NFOQQ(fil e, info, handle)

CALL UNPACKTI MEQQi nfo% astwrite, iyr, inmon, &
iday, ihr, imn, isec)

WRI TE(*,*) iyr, inobn, iday

WRI TE(*,*) ihr, imn, isec

END

National Language Support Routines

National Language Support (NLS) procedures provide language localization and
a subset of multi-byte character set (MBCS) NLS functions to let you write
applications in different languages. To use an NLS routine, add the following
statement to the program unit containing the procedure:

USE | FLPORT
or
I NCLUDE

“<installation directory>\performinclude\iflport.f90

Table 2-1 summarizes the NLS procedures. The names are listed in mixed case
to make the mnemonics easier to understand. When writing your applications,
you can use any case.

Table 2-1 Multi-byte Routines and Functions Summary
Subroutine .
Name/Syntax / Eunction Description

Locale Setting and Inquiry

NLSEnunCodepages Function Returns all the supported

ptr => NLSEnunCodepages ( ) codepages on the system.

NLSEnuniocal es Function Returns all the languages and

ptr => NLSEnumiocales ( ) country combinations
supported by the system.

NLSCGet Envi r onnent Codepage Function Returns the codepage number

for the system (Window)

result =
NLSGet Envi r onnent Codepage codepage or the console
( flags ) codepage.
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Table 2-1 Multi-byte Routines and Functions Summary (continued)
Subroutine .
Name/Syntax / Eunction Description
NLSGet Local e Subroutine Returns the current language,
CALL NLSGet Local e ( country, and codepage.
[l anguage] [, country]
[, codepage ] )
NLSGet Local el nfo Function Returns requested information
result = NLSGet Local el nfo about the current local code
( type, outstr ) set.
NLSSet Envi r onnent Codepage Function Changes the codepage for the
result = current console.
NLSSet Envi r onnent Codepage
( codepage, flags )
NLSSet Local e Function Sets the language, country,
result = NLSSetLocal e and codepage.
( language [, country]
[, codepage ] )
continued
Locale Formatting
NLSFor mat Cur r ency Function Formats a number string and
result = NLSFor mat Currency returns the correct currency
( outstr, instr [, flags ] ) string for the current locale.
NLSFor mat Dat e Function Returns a correctly formatted
result = NLSFor mat Dat e string containing the date for
( outstr [, intime] [, the current locale.
flags ] )
NLSFor mat Nunber Function Formats a number string and

NLSFor nat Nurrber
instr [, flags ] )

result =
( outstr,

returns the correct number
string for the current locale.
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Table 2-1 Multi-byte Routines and Functions Summary (continued)
Subroutine .

Name/Syntax / Eunction Description

NLSFor mat Ti ne Function Returns a correctly formatted

result = NLSFormat Ti me string containing the time for

. . the current locale.

( outstr [, intine ]

[, flags ] )

MBCS Inquiry

MBChar Len Function Returns the length, in bytes, of

result = MBCharLen (string) the f_lrst characterin a _
multi-byte-character string.

MBCur Max Function Returns the longest possible

result = MBCur Max ( ) multi-byte character length, in
bytes, for the current
codepage.

MBLead Function Determines whether a given

result = MBLead ( char ) character is the lead (first) byte
of a multi-byte character
sequence.

MBLen Function Returns the number of

result = MBLen ( string ) characters in a .
multi-byte-character string,
including trailing blanks.

continued

MBLen_Trim Function Returns the number of

result = MBLen _Trim (string) characters in a _
multi-byte-character string, not
including trailing blanks.

MBNex t Function Returns the position of the first

result = MBNext ( string,
position )

lead byte or single-byte
character immediately
following the given position in a
multi-byte-character string.
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Table 2-1 Multi-byte Routines and Functions Summary (continued)
Subroutine .

Name/Syntax / Eunction Description

MBPr ev Function Returns the position of the first

result = MBPrev ( string, lead byte or single-byte

position ) character immediately
preceding the given string
position in a
multi-byte-character string.

MBSt r Lead Function Performs a context-sensitive

result = MBStrLead (string test to determine whether a

posi ti on) ' given character byte in a string
is a multi-byte-character lead
byte.

MBCS Conversion

MBConvert MBToUni code Function Converts a character string

result = from a multi-byte codepage to

MBConver t MBToUni code (nbstr, a Unicode string.

uni codestr [, flags ] )

MBConvert Uni codeTolVB Function Converts a Unicode string to a

result =
MBConvert Uni codeToMB
(uni codestr, nbstr [,flags])

multi-byte character string of
the current codepage.

continued
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Table 2-1 Multi-byte Routines and Functions Summary (continued)
Subroutine .

Name/Syntax / Eunction Description

MBCS Fortran Equivalent Procedures

MBI NCHARQQ Function Same as INCHARQQ except

result = MBI NCHARQQ (string) that it can read a single
multi-byte character at once
and returns the number of
bytes read.

MBI NDEX Function Same as INDEX, except that

result = MBI NDEX ( string multi-byte characters can be

substring [, back ] ) ' included in its arguments.

MBLGE, MBLGI, MBLLE, MBLLT, Function Same as LGE, LGT, LLE, and

MBLEQ MBLNE LLT, and the logical operators

_ . .EQ. and .NE., except that

r es!JI t = MBLGE ( string_a, multi-byte characters can be

string_b, [ flags ] ) included in their arguments.
All these routines have the
same arguments as shown for
MBLGE.

MBSCAN Function Same as SCAN, except that

result = MBSCAN ( string multi-byte characters can be

set [, back ] ) ' included in its arguments.

MBVERI FY Function Same as VERIFY, except that

result = MBVERIFY ( string multi-byte characters can be

set [, back ] ) ' included in its arguments.

MBJI STToJMS Function Converts a Japan Industry
Standard (JIS) character to a
Microsoft Kanji (Shift JIS or
JMS) character.

MBIMSTToJI S Function Converts a Microsoft Kaniji

(Shift JIS or IMS) character to
a Japan Industry Standard
(JIS) character.
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Locale Setting and Inquiry Procedures

NLSEnumCodepages

Returns all the supported codepages
on the system

Prototype
| NTERFACE
FUNCTI ON NLSenuntCodepages()
| NTEGER(4), PO NTER :: NLSEnunCodepages (:)
END FUNCTI ON
END | NTERFACE

Description

Returns an array containing the code pages supported by the system, with each
array element describing one valid codepage.

E NOTE. After use, the pointer returned by NLSEnunCodepages
should be deallocated with the DEALLOCATE statement.

Output

Pointer to an array of codepages, with each element describing one supported
codepage.
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NLSEnumLocales

Returns all the language and country
combinations supported by the system

Prototype
| NTERFACE
FUNCTI ON NLSEnumnlLocal es()
| NTEGER(4), PARAMETER :: NLS$MaxLanguagelLen = 64
| NTEGER(4), PARAMETER :: NLS$MaxCountrylLen = 64
TYPE NLS$Enuniocal e
SEQUENCE
CHARACTER( LEN= NLS$MaxLanguagelLen) Language
CHARACTER( LEN= NLS$MaxCountrylLen) Country
| NTEGER(4) Def aul t W ndowsCodepage
| NTEGER(4) Def aul t Consol eCodepage
END TYPE
TYPE(NLS$Enuniocal €), PO NTER: : NLSEnunmiocal es (:)
END FUNCTI ON
END | NTERFACE

Description

Returns an array containing the language and country combinations supported
by the system, in which each array element describes one valid combination.

§ NOTE. After use, the pointer returned by NLSEnuniocal es should
be deallocated with the DEALLOCATE statement.




Portability Functions 2
Output

Pointer to an array of locales, in which each array element describes one
supported language and country combination.

If the application is a Windows or a QuickWin application,

NLS$Def aul t W ndows Codepage is the codepage used by default for the
given language and country combination. If the application is a console
application, NLS$Def aul t Consol eCodepage is the codepage used by
default for the given language and country combination.

NLSGetEnvironmentCodepage

Returns the codepage number for the
system or the console codepage

Prototype
| NTERFACE

| NTEGER( 4) FUNCTI ON
NLSGet Envi r onnent Codepage( FLAGS)

| NTEGER(4), INTENT(IN) :: FLAGS
END FUNCTI ON
END | NTERFACE

FLAGS Tells the function which codepage number to return.
Available values are:

NLS$Consol eEnvi r onnment Codepage - gets the
codepage for the console

NLS$W ndowsEnvi r onment Codepage - gets the
current Windows codepage

Description

Returns the codepage number for the system (Window) codepage or the
console codepage.
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Output
Zero if successful; otherwise, returns one of the following error codes:
NLS$Error I nval i dFl ags

indicates that FLAGS has an illegal value
NLS$Er r or NoConsol e

there is no console associated with the given application;
therefore, operations with the console codepage are not
possible.

NLSGetLocale

Returns the current language, country,
and/or codepage.

Prototype
| NTERFACE

SUBROUTI NE NLSGet Local e (LANGUAGE, COUNTRY, &
CODEPAGE)

CHARACTER( LEN=*), | NTENT(OUT), OPTI ONAL: : LANGUAGE
CHARACTER( LEN=*), | NTENT(OUT), OPTI ONAL: : COUNTRY
| NTEGER(4), | NTENT(OUT), OPTI ONAL: : CODEPAGE
END SUBROUTI NE
END | NTERFACE

LANGUAGE Optional, output. Character(LEN=*). Current language.
COUNTRY Optional, output. Character(LEN=*). Current country.
CODEPAGE Optional, output. Character(LEN=*). Current codepage.
Description

Retrieves the current language, country, and/or codepage.
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E NOTE. NLSGet Local e returnsa valid codepage in codepage. It
does not return one of the NLS$. . . symbolic constants that can be
used with NLSSet Local e.

Output
Requested information about the current language, country, and codepage.

NLSGetLocalelnfo

Returns information about the current

local code set
Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON NLSCet Local el nf o(1 NFOTYPE, &
QUTSTR)
| NTEGER(4), | NTENT(IN):: 1 NFOTYPE
CHARACTER( LEN=*), | NTENT( QUT): : QUTSTR
END FUNCTI ON
END | NTERFACE
I NFOTYPE Input NLS parameter requested. A list of parameter names
is given in the NLS Locale Info Parameters in "Note."
QUTSTR Output. Character(LEN=*). Parameter setting for the current

locale. All parameter settings placed in OUTSTR are
character strings, even numbers. If a parameter setting is
numeric, the ASCII representation of the number is used. If
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the requested parameter is a date or time string, an
explanation of how to interpret the format in OUTSTRis
given in NLS Date and Time Format.

Description
Returns requested information about the current local code set.

NOTE. TheNLS$LI parametersare used for the argument | NFOTYPE
and select the locale information returned by NLSGet Local el nf o in
QUTSTR. You can perform an inclusive OR with

NLS$NoUser Over ri de and any NLS$LI parameter. This causes
NLSCet Local el nf o to bypass any user overrides and always return
the system default value.

Table 2-2 lists and describes all NLS$LI parameters.

Table 2-2 NLS$LI Parameters

Name Description

NLS$LI _I LANGUAGE An ID indicating the language

NLS$LI _ SLANGUAGE Thefull localized name of the language.

NLS$LI _ SENGLANGUAGE The full English name of the language from
the 1SO Standard 639. Thisislimited to
characters that map into the ASCII 127
character subset.

NLSSLI _SABBREVLANGNANVE The abbreviated name of the language, created
by taking the 2-letter language abbreviation as
found in 1SO Standard 639 and adding a third
|etter as appropriate to indicate the
sublanguage.

NLSSLI _SNATI VELANGNANVE The native name of the language.

continued
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Table 2-2

NLS$LI Parameters (continued)

Name

Description

NLS$LI _| COUNTRY

NLS$LI _SCOUNTRY
NLS$LI _SENGCOUNTRY

NLS$LI _SABBREVCTRYNAME

NLS$LI _SNATI VECTRYNANMVE

NLS$LI _| DEFAULTLANGUAGE

NLS$LI _I| DEFAULTCOUNTRY

NLS$LI _| DEFAULTANSI CODEPAGE

NLS$LI _I DEFAUL TOEMCODEPAGE

NLS$LI SLI ST

NLS$LI _I MEASURE

The country code, based on international
phone codes, also referred to as IBM country
codes.

Thefull localized name of the country.

The full English name of the country. This
will always be limited to characters that map
into the ASCII 127 character subset.

The abbreviated name of the country as per
SO Standard 3166.

The native name of the country.
Language ID for the principal language spo-
keninthislocale. Thisis provided so that par-

tially specified locales can be completed with
default values.

Country code for the principal country in this

locale. Thisis provided so that partially speci-
fied locales can be completed with default val-
ues.

ANSI code page associated with thislocale.

OEM code page associated with the locale.

Character(s) used to separate list items, for
example, commain many locales.

Thisvalueis 0 if the metric system (S.1.) is
used and 1 for the U.S. system of measure-
ments.

continued
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Table 2-2

NLS$LI Parameters (continued)

Name

Description

NLS$LI _SDECI MAL

NLS$LI _STHOUSAND

NLS$LI _SCROUPI NG

NLS$LI _IDIA TS

NLS$LI _I DI G TSNLS$LI _| LZERO

NLS$LI _I NEGNUVBER

The character(s) used as decimal separator.
This cannot be set to digits 0 - 9.

The character(s) used as separator between
groups of digitsleft of the decimal. This
cannot be set to digits0 - 9.

Sizesfor each group of digitsto the left of the
decimal. An explicit size is needed for each
group; sizes are separated by semicolons. If
the last value is O the preceding valueis
repeated. To group thousands, specify "3;0".

The number of decimal digits.

Determines whether to use leading zerosin
decimal fields:

0 - Use no leading zeros

1 - Useleading zeros.

Determines how negative numbers are repre-

sented:

0 - Puts negative numbers in parentheses.
(1.2)

1-Putsaminussigninfront: -1.1

2 - Putsaminus sign followed by a spacein
front: - 1.1

3 - Putsaminussign after: 1.1-

4 - Puts a space then aminus sign after: 1.1 -
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Table 2-2 NLS$LI Parameters (continued)

Name Description

NLS$LI _SNATI VEDI G TS The ten characters that are the native
equivalent to the ASCII 0-9.

NLS$LI _ SCURRENCY The string used as the local monetary symbol.
Cannot be set to digits 0-9.

NLS$LI _SI NTLSYMBOL Three characters of the I nternational monetary

symbol specified in ISO 4217 "Codes for the
Representation of Currencies and Funds’, fol-
lowed by the character separating this string
from the amount.

NLS$LI _SMONDECI MALSEP The character(s) used as monetary decimal

separator. This cannot be set to digits 0-9.
NLS$SLI _ SMONTHOUSANDSEP The character(s) used as monetary separator

between groups of digits|eft of the decimal.
Cannot be set to digits 0-9.

NLSSLI _ SMONGROUPI NG Sizes for each group of monetary digitsto the
left of the decimal. If the last valueis O, the
preceding value is repeated. To group
thousands, specify "3;0".

NLS$SLI _| CURRDI G TS Number of decimal digitsfor the local
monetary format.
NLS$LI _I | NTLCURRDI G TS Number of decimal digitsfor the international
monetary format.
continued
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Table 2-2 NLS$LI Parameters (continued)

Name Description

NLSS$LI _I CURRENCY Determines how positive currency is repre-

sented:

0 - Puts currency symbol in front with no
separation: $1.1

1 - Puts currency symbol in back with no
separation: 1.1$

2 - Puts currency symbol in front with single
space after: $1.1

3 - Puts currency symbol in back with single
space before: 1.1 $

NLS$LI | NEGCURR Determines how negative currency isrepre-
sented:
- ($1.1)
-$1.1
$11
$1.1-
(1.1%)
-1.1%
11-$
1.1%
-1.1 $ (space before $)
-$ 1.1 (space after $)
: 1.1$ (space before $)
: $1.1- (space after $)
: $-1.1 (space after $)
: 1.1- $ (space before $)
: ($1.2) (space after $)
. (L.19%) (space before $)

NSO W®NMREO

e ol e
a b wdNPEFE O

continued
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Table 2-2 NLS$LI Parameters (continued)

Name Description

NLS$LI _SPCsI TI VESI GN String value for the positive sign. Cannot be
set to digits 0-9.

NLS$LI _SNEGATI VESI GN String value for the negative sign. Cannot be
set to digits 0-9.

NLS$LI _I POSSI GNPOSN Determines the formatting index for positive
values:

0 - Parenthesis surround the amount and the
monetary symbol

1 - The sign string precedes the amount and
the monetary symbol

2 - The sign string follows the amount and the
monetary symbol

3 - Thesign string immediately precedes the
monetary symbol

4 - The sign string immediately follows the
monetary symbol

NLS$LI _I NEGSI GNPOSN Determines the formatting index for negative

values. Same values as for
NLS$LI _| POSSI GNPOSN

NLS$LI _| POSSYMPRECEDES 1if the monetary symbol precedes, O if it fol-
lows a positive amount.

NLS$LI _| POSSEPBYSPACE 1if the monetary symbol is separated by a
space from a positive amount, O otherwise.

NLS$LI _| NEGSYMPRECEDES 1if the monetary symbol precedes, O if it fol-
lows a negative amount

NLS$LI _| NEGSEPBYSPACE 1if the monetary symbol is separated by a
space from a negative amount, O otherwise.

continued
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Table 2-2 NLS$LI Parameters (continued)

Name

Description

NLS$LI _STI MEFORVAT

NLSS$LI _STI ME

NLSSLI I TI ME

NLS$LI _I TLZERO

NLS$LI _S1159
NLS$LI _S2359
NLS$LI _SSHORTDATE

NLS$LI _SDATE

NLS$LI _I DATE

Time formatting string. See the NL S Date and
Time Format section for explanations of the
valid strings.

Character(s) for the time separator. Cannot be
set to digits 0-9.

Time format:
0 - Use 12-hour format
1 - Use 24-hour format

Determines whether to use leading zerosin
timefields:

0 - Use no leading zeros

1 - Useleading zeros for hours

String for the AM designator
String for the PM designator.

Short Date formatting string for thislocale.
Thed, M and y should have the day, month,
and year substituted, respectively. Seethe
NLS Date and Time Format section for expla-
nations of the valid strings.

Character(s) for the date separator. Cannot be
set to digits 0-9.

Short Date format ordering:
0 - Month-Day-Year
1 - Day-Month-Year
2 - Year-Month-Day
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Table 2-2 NLS$LI Parameters (continued)

Name

Description

NLS$LI _I CENTURY

NLS$LI _I DAYLZERO

NLS$LI _I MONLZERO

NLS$LI _SLONGDATE

NLS$LI _| LDATE

NLS$LI _| CALENDARTYPE

Specifies whether to use full 4-digit century
for the short date only:

0 - Two-digit year

1 - Full century

Specifies whether to use leading zeros in day
fields for the short date only:

0 - Useno leading zeros

1 - Useleading zeros

Specifies whether to use leading zerosin
month fields for the short date only:

0 - Use no leading zeros
1 - Useleading zeros

Long Date formatting string for thislocale.
The string returned may contain a string
within single quotes (" '). Any characters
within single quotes should be left asis. The
d, M and y should have the day, month, and
year substituted, respectively.

Long Date format ordering:

0 - Month-Day-Year

1 - Day-Month-Year

2 - Year-Month-Day

Specifies which type of calendar is currently
being used:

1 - Gregorian (asin United States)

2 - Gregorian (English strings aways)

3 - Era: Year of the Emperor (Japan)

4 - Era: Year of the Republic of China

5 - Tangun Era (Korea)

continued
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Table 2-2 NLS$LI Parameters (continued)

Name Description

NLSSLI _| OPTI ONALCALENDAR Specifies which additional calendar types are
valid and available for thislocale. This can be
anull separated list of all valid optiona
calendars:

0 - No additional typesvalid

1 - Gregorian (localized)

2 - Gregorian (English strings aways)
3 - Era: Year of the Emperor (Japan)
4 - Era: Year of the Republic of China
5 - Tangun Era (Korea)

NLS$LI _| FI RSTDAYOFVEEK Specifieswhich day is considered first in a

week:

0- SDAYNAME1L
1- SDAYNAME2
2 - SDAYNAME3
3- SDAYNAME4
4 - SDAYNAMES
5- SDAYNAMEG
6 - SDAYNAME7

NLS$LI _| FI RSTWEEKOFYEAR Specifies which week of theyear is
considered first:
0 - Week containing 1/1
1 - First full week following 1/1
2 - First week containing at least 4 days

NLSSLI SDAYNAVEL Long name for Monday

NLS$LI _ SDAYNAMVE2 Long name for Tuesday

NLSSLI _SDAYNAME3 Long name for Wednesday
NLS$LI _ SDAYNAVE4 Long name for Thursday

NLS$LI _ SDAYNANMES Long name for Friday

NLS$LI _ SDAYNAMVEG Long name for Saturday

NLSSLI _SDAYNAME7 Long name for Sunday

NLS$LI _ SABBREVDAYNAMEL Abbreviated name for Monday
NLSSLI _SABBREVDAYNANME2 Abbreviated name for Tuesday
NLS$LI _ SABBREVDAYNAME3 Abbreviated name for Wednesday

continued
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Table 2-2 NLS$LI Parameters (continued)
Name Description
NLS$SLI _SABBREVDAYNANE4 Abbreviated name for Thursday
NLS$LI _ SABBREVDAYNANMES Abbreviated name for Friday
NLSSLI _SABBREVDAYNANEG Abbreviated name for Saturday
NLS$LI _SABBREVDAYNANME7 Abbreviated name for Sunday

NLSSLI _SMONTHNAVEL
NLSSLI _ SMONTHNAVE2
NLSSLI _SMONTHNAVE3
NLSSLI _ SMONTHNANVE4
NLSSLI _SMONTHNAVES
NLS$SLI _SMONTHNAVEG
NLSSLI _SMONTHNAVE?
NLSSLI _SMONTHNAVES
NLSSLI _SMONTHNAVE9
NLS$LI _SMONTHNAVELO
NLS$SLI _SMONTHNAVEL1
NLS$SLI _SMONTHNAVEL2
NLSSLI _SMONTHNAVEL3

NLS$LI _ SABBREVMONTHNANMEL
NLS$LI _ SABBREVMONTHNAME2
NLS$LI _ SABBREVMONTHNANME3
NLS$LI _ SABBREVMONTHNANME4
NLS$LI _ SABBREVMONTHNANMES
NLS$LI _SABBREVMONTHNAMEG
NLS$LI _ SABBREVMONTHNANME7
NLS$LI _SABBREVMONTHNAMES
NLS$LI _ SABBREVMONTHNANME9
NLS$LI _ SABBREVMONTHNAMEL0
NLS$LI _ SABBREVMONTHNAMEL 1

Long name for January

Long name for February
Long name for March

Long name for April

Long name for May

Long name for June

Long name for July

Long name for August

Long name for September
Long name for October

Long name for November
Long name for December
Long name for 13th month (if exists)
Abbreviated name for January

Abbreviated name for February
Abbreviated name for March
Abbeviated name for April
Abbreviated name for May
Abbreviated name for June
Abbreviated name for July
Abbreviated name for August
Abbreviated name for September
Abbreviated name for October
Abbreviated name for November

continued
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Table 2-2 NLS$LI Parameters (continued)

Name Description

NLS$LI _ SABBREVMONTHNANEL2 Abbreviated name for December
NLS$LI _ SABBREVMONTHNAMEL3 Abbreviated name for 13th month (if exists)

Output

Returns the number of characters written to QUTSTRIf successful. If
QUTSTR has 0 length, the number of characters required to hold the
requested information is returned. Otherwise, one of the following error
codes returns:

NLS$Error |l nval i dLI Type
Thegiven | NFOTYPE isinvalid.
NLSS$Er ror I nsuf fi ci ent Buf fer

The OUTSTR buffer was too small, but was not 0 (so
that the needed size would be returned).

NLSSetEnvironmentCodepage

Changes the codepage for the current
console

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON
NLSSet Envi r onnment Codepage( CODEPAGE, FLAGS)

| NTEGER(4), |NTENT(IN) :: CODEPAGE
| NTEGER(4), INTENT(IN) :: FLAGS
END FUNCTI ON

END | NTERFACE

2-182



Portability Functions 2

Description

Sets the codepage for the current console. The specified codepage affects
the current console program and any other programs launched from the
same console. It does not affect other open consoles or any consoles opened
later.

NOTE. The FLAGS argument must be

NLS$Consol eEnvi r onment Codepage; it cannot be
NLS$W ndowsEnvi r onment Codepage.

NLSSet Envi r onment Codepage does not affect the Windows
codepage

Output

Returns zero if successful. Otherwise, returns one of the following error
codes:

NLS$Er ror I nval i dCodepage
CODEPAGE isinvalid or not installed on the system

NLS$Error | nval i dFl ags
FLAGS isnot valid.

NLS$Er r or NoConsol e
Thereis no console associated with the given
application; therefore operations, with the console
codepage are not possible.
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NLSSetLocale

Sets the language, country, and

codepage

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON NLSSet Local e( LANGUAGE, COUNTRY, &
CODEPAGE)

CHARACTER(LEN=*), INTENT(IN) :: LANGUAGE
CHARACTER(LEN=*), | NTENT(IN), OPTIONAL :: COUNTRY
| NTEGER(4), |NTENT(IN), OPTIONAL :: CODEPAGE
END FUNCTI ON
END | NTERFACE

LANGUAGE Input. CHARACTER( LEN=*) . One of the languages
supported by the Win32* NLS APIs.
COUNTRY Optional, input. CHARACTER( LEN=*) . If specified,

characterizes the language further. If omitted, the
default country for the language is set.

CODEPAGE Optional, input. | NTEGER( 4) . If specified, codepage
to usefor al character-oriented NL S functions. Can
be any valid supported codepage or one of the
following predefined values:

NLS$Cur r ent Codepage
The codepage is not changed. Only the
language and country settings are altered
by the function.

NLS$Consol eEnvi r onment Codepage
The codepage is changed to the default
environment codepage currently in effect
for console programs.
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NLS$Consol eLanguageCodepage

The codepage is changed to the default
console codepage for the language and
country combination specified.

NLS$W ndowsEnvi r onment Codepage
The codepage is changed to the default
environment codepage currently in effect
for Windows programs.

NLS$W ndowsLanguageCodepage
The codepage is changed to the default
Windows codepage for the language and
country combination specified.

If you omit CODEPAGE, it defaultsto
NLS$W ndowsLanguageCodepage. At program startup,
NLS$W ndowsEnvi r onnment Codepage is used to set the codepage.

Description
Sets the current language, country, and/or codepage.

NOTE. NLSSet Local e workson installed locales only. Windows
NT and Windows 95 support many local es, but these must beinstalled
through the system Windows NT Control Panel/International menu or
the Windows 95 Control Panel/Regional Settings menu.

In addition to the note above take into consideration the following:

®*  When doing mixed-language programming with Fortran and C, calling
NLSSet Local e with a codepage other than the default environment
Windows codepage causes the codepage in the C run-time library to
change by caling C language set mhcp( ) routine with the new
codepage. Conversely, changing the C run-time library codepage does
not change the codepage in the Fortran NLS library

® Caling NLSSet Local e has no effect on the locale used by C
programs. The locale set with C language set | ocal e( ) routineis
independent of NLSSet Local e.
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® Caling NLSSet Local e with the default environment console
codepage, NLS$Consol eEnvi r onnent Codepage, causes an
implicit call to the Win32 APl Set Fi | eApi sToOEM ) . Calling
NLSSet Local e with any other codepage causes a call to
Set Fi | eApi STOANSI ( ).

Output

Zero if successful. Otherwise, one of the following error codes may be
returned:

NLS$Er r or | nval i dLanguage
LANGUAGE isinvalid or not supported.

NLSS$Er ror I nval i dCountry
COUNTRY isinvalid or is not valid with the language
specified.

NLSS$Er r or | nval i dCodepage
CODEPAGE isinvalid or not installed on the system.

Locale Formatting Procedures

NLSFormatCurrency

Returns a correctly formatted
currency string for the current locale

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON NLSFor mat Currency( OQUTSTR, &
I NSTR, FLAGS)
I NTEGER(4), | NTENT(IN), OPTIONAL :: FLAGS
CHARACTER(LEN=*), INTENT(IN) :: INSTR
CHARACTER(LEN=*), | NTENT(OQUT) :: OUTSTR
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END FUNCTI ON
END | NTERFACE
QUTSTR Output. CHARACTER( LEN=*) . String containing the
correctly formatted currency for the current locale. If
QUTSTRislonger than the formatted currency, itis
blank-padded.

I NSTR Input. CHARACTER( LEN=*) . Number string to be
formatted. Can contain only the characters O’ through
9, one decimal point (a period) if afloating-point
value, and aminus sign in the first position if
negative. All other characters areinvalid and cause
the function to return an error.

FLAGS Optional, input. | NTEGER( 4) . If specified, modifies
the currency conversion. If you omit FLAGS s, the
flag NLS$Nor mal is used. Available values are:

NLS$Nor mal
No specia formatting

NLS$NoUser Overri de
Do not use user overrides

Description

Formats a number string and returns the correct currency string for the
current locale.

Output

Number of characters written to OUTSTR (bytes are counted, not
multibyte characters), or one of the following negative valuesif an error
OCCUrs:

NLS$Error | nsuf fi cent Buf f er
QUTSTR buffer istoo small

NLS$Er ror I nval i dl nput
FLAGS hasanillegal value

NLS$Error | nval i dFl ags
I NSTR has anillegal value.
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NLSFormatDate

Returns a correctly formatted string
containing the date for the current

locale

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON NLSFor mat Dat e( OUTSTR, | NTI ME, &
FLAGS)

| NTEGER(4), INTENT(IN), OPTIONAL :: FLAGS, |NTINME
CHARACTER(LEN=*), | NTENT(QUT) :: QUTSTR
END FUNCTI ON
END | NTERFACE
QUTSTR Output. CHARACTER( LEN=*) . String containing the
correctly formatted date for the current locale. If

QUTSTR islonger than the formatted date, it is
blank-padded.

I NTI VE Optional, input. | NTEGER( 4) . If specified, date to be
formatted for the current locale. Must be an integer
date such as the packed time created with
PACKTI MEQQ. If you omit | NTI ME, the current
system date is formatted and returned in OUTSTR.

FLAGS Optional, input. | NTEGER( 4) . If specified, modifies
the date conversion. If you omit FLAGS, the flag
NLS$Nor mal isused. Available values are:

NLS$Nor mal  No special formatting

NLS$NoUser Overri de
Do not use user overrides

NLS$UseAl t Cal endar
Use the locale’s alternate calendar
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NLS$LongDat e
Use local long date format

NLS$Shor t Dat e
Uselocal short date format

Description

Returns a correctly formatted string containing the date for the current
locale.

Output
Number of characters written to OUTSTR (bytes are counted, not
multibyte characters), or one of the following negative valuesif an error
OCCUrS:
NLSS$Er ror I nsuf fi cent Buf f er

QUTSTR buffer is too small
NLS$Er r or | nval i dl nput

I NTI ME hasaniillega value

NLSS$Er ror I nval i dFI ags
FLAGS hasanillegal value

NLSFormatNumber

Returns a correctly formatted number
string for the current locale

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON NLSFor mat Nunmber ( OUTSTR, | NSTR, &
FLAGS)

| NTEGER(4), |NTENT(IN), OPTIONAL :: FLAGS
CHARACTER(LEN=*), INTENT(IN) :: INSTR
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CHARACTER( LEN=*), | NTENT(OUT) :: OUTSTR
END FUNCTI ON
END | NTERFACE

QUTSTR Output. CHARACTER( LEN=*) . String containing the
correctly formatted number for the current locale. If
QUTSTRIs longer than the formatted number, it is
blank-padded.

I NSTR Input. CHARACTER( LEN=*) . Number string to be
formatted. Can only contain the characters O’ through
9, one decimal point (a period) if afloating-point
value, and aminus sign in the first position if
negative. All other characters are invalid and cause
the function to return an error.

FLAGS Optional, input. | NTEGER( 4) . If specified, modifies
the number conversion. If you omit FLAGS, the flag
NLS$Nor mal isused. Available values are:

NLS$Nor nmal
No specia formatting

NLS$NoUser Overri de
Do not use user overrides

Description

Formats a number string and returns the correct number string for the
current locale.

Output

Number of characters written to OUTSTR (bytes are counted, not
multibyte characters), or one of the following negative valuesif an error
occurs:

NLSS$Er r or | nsuf fi cent Buf f er
QUTSTR buffer is too small

NLS$Er r or | nval i dl nput
I NSTR hasanillegal value
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NLS$Error | nval i dFl ags
FLAGS hasanillega vaue

NLSFormatTime

Returns a correctly formatted string
containing the time for the current
locale

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON NLSFor mat Ti me( OUTSTR, | NTI ME, &
FLAGS)

| NTEGER(4), INTENT(IN), OPTIONAL :: FLAGS, | NTIME
CHARACTER(LEN=*), | NTENT(QUT) :: OUTSTR
END FUNCTI ON
END | NTERFACE
QUTSTR Output. CHARACTER( LEN=*) . String containing the
correctly formatted time for the current locale. If

QUTSTRIis longer than the formatted time, it is
blank-padded.

I NTI ME Optional, input. | NTEGER( 4) . If specified, timeto be
formatted for the current locale. Must be an integer
time such as the packed time created with
PACKTI MEQQ. If you omit | NTI ME, the current
system time is formatted and returned in OUTSTR.

FLAGS Optional, input. | NTEGER( 4) . If specified, modifies
the time conversion. If you omit FLAGS, the flag
NLS$Nor mal isused. Available values are:

NLS$Nor nmal No specia formatting

NLS$NoUser Overri de
Do not use user overrides
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NLS$NoM nut esOr Seconds
Do not return minutes or seconds

NLS$NoSeconds Do not return seconds

NLS$NoTi neMar ker
Do not add atime marker string

NLS$For ce24Hour For mat
Return string in 24 hour format

Description

Returns a correctly formatted string containing the time for the current
locale.

Output

Number of characters written to OUTSTR (bytes are counted, not multibyte
characters), or one of the following negative valuesif an error occurs:

NLSS$Er ror | nsuf fi cent Buf f er
QUTSTR buffer istoo small

NLS$Er r or | nval i dl nput
I NTI ME has an illegal value

NLSS$Er ror I nval i dFI ags
FLAGS hasanillegal value
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MBCS Inquiry Procedures

MBCharLen

Returnsthe length, in bytes, of thefirst
character in a multibyte-character
string

Prototype

| NTERFACE
| NTEGER(4) FUNCTI ON MBChar Len( STRI NG
CHARACTER(LEN=*), INTENT(IN) :: STRI NG
END FUNCTI ON

END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String containing the

character whose length is to be determined. Can
contain multibyte characters.

Description

Returns the length, in bytes, of the first character in a multibyte-character
string.

E NOTE. MBChar Len does not test for multibyte character validity.

Output

Number of bytesin the first character contained in string. Returns O if
STRI NG has no characters (is length 0).
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MB CurMax

Returns the longest possible multibyte
character length, in bytes, for the
current codepage

Prototype

| NTERFACE
| NTEGER( 4) FUNCTI ON MBCur Max()
END FUNCTI ON

END | NTERFACE

Description

Returns the longest possible multibyte character length, in bytes, for the
current codepage.

NOTE. The MBLenMax parameter, defined in the module
IFLPORT.F90, isthe longest length, in bytes, of any character in any
codepage installed on the system.

Output
Longest possible multibyte character, in bytes, for the current codepage.
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MBLen

Returns the number of charactersin a
multibyte-character string, including
trailing blanks

Prototype

| NTERFACE
| NTEGER(4) FUNCTI ON MBLen( STRI NG
CHARACTER(LEN=*), INTENT(IN) :: STRI NG
END FUNCTI ON

END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String whose characters
are to be counted. Can contain multibyte characters.

Description

Returns the number of charactersin a multibyte-character string, including
trailing blanks.

i NOTE. MBLen recognizes multibyte-character sequences according
to the multibyte codepage currently in use. It does not test for
multibyte-character validity

Output
Number of charactersin STRI NG
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MBLen_Trim

Returns the number of charactersin a
multibyte-character string, not
including trailing blanks

Prototype

| NTERFACE
| NTEGER(4) FUNCTI ON MBLen_Tri m( STRI NG
CHARACTER(LEN=*), INTENT(IN) :: STRI NG
END FUNCTI ON

END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String whose characters
are to be counted. Can contain multibyte characters.

Description

Returns the number of charactersin a multibyte-character string, not
including trailing blanks.

i NOTE. MBLen_Tri mrecognizes multibyte-character sequences
according to the multibyte codepage currently in use. It does not test
for multibyte-character validity.

Output

Number of charactersin STRI NG minus any trailing blanks (blanks are
bytes containing character 32 (hex 20) in the ASCII collating sequence).
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MBNext

Returns the position of thefirst lead byte or
single-byte character immediately
following the given positionin a
multibyte-character string

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON MBNext ( STRI NG, POSI TI ON)
CHARACTER(LEN=*), INTENT(IN) :: STRING
| NTEGER(4), INTENT(IN) :: POSITION
END FUNCTI ON
END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String to be seached for
the first lead byte or single-byte character after the
current position. Can contain multibyte characters.

PCSI TI ON Input. | NTEGER( 4) . Position in STRI NGto search
from. Must be the position of alead byte or a
single-byte character. Cannot be the position of atrail
(second) byte of a multibyte character.

Description

Returns the position of the first lead byte or single-byte character
immediately following the given position in a multibyte-character string.

Output

Position of the first lead byte or single-byte character in STRI NG
immediately following the position givenin PGSI Tl ON, or 0 if no
following first byteisfound in STRI NG
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MBPrev

Returns the position of thefirst lead byte or
single-byte character immediately
preceding the given string position in a
multibyte-character string

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON MBPrev(STRI NG POSI TI ON)
CHARACTER(LEN=*), INTENT(IN) :: STRING
| NTEGER(4), INTENT(IN) :: POSITION
END FUNCTI ON
END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String to be seached for
the first lead byte or single-byte character before the
current position. Can contain multibyte characters.

PCSI TI ON Input. | NTEGER( 4) . Position in STRI NGto search
from. Must be the position of alead byte or
single-byte character. Cannot be the position of the
trail (second) byte of a multibyte character.

Description

Returns the position of the first lead byte or single-byte character
immediately preceding the given string position in a multibyte-character
string.

Output

Position of thefirst lead byte or single-byte character in STRI NG
immediately preceding the position given in POSI Tl ON, or O if no
preceding first byte isfound in STRI NG
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MBStrLead

Performs a context-senstive test to
determine whether a given character byte
inastring is a multibyte-character lead
byte

Prototype
| NTERFACE
LOG CAL(4) FUNCTI ON MBStrLead(STRI NG POSI Tl ON)
CHARACTER(LEN=*), INTENT(IN) :: STRI NG
| NTEGER(4), INTENT(IN) :: POSITI ON
END FUNCTI ON
END | NTERFACE
STRI NG Input. CHARACTER( LEN=*) . String containing the
character byte to be tested for lead status.

PCSI TI ON Input. | NTEGER( 4) . Position in STRI NG of the
character byte in the string to be tested.

Description

Performs a context-senstive test to determine whether a given character byte
in astring is a multibyte-character lead byte.

E NOTE. MBSt r Lead is passed a whole string and can identify any
byte within the string as a lead or trail byte because it performsa

context-sensitive test, scanning all the way back to the beginning of a
string if necessary to establish context. MBLead is passed only one
character at a time and must start on a lead byte and step through a
string one character at a time to establish context for the character.
Thus, MBSt r Lead can be much slower than MBLead (upton times
slower, where n is the length of the string).
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Output

Returns. TRUE. if the character bytein POSI TI ONof STRI NGisalead
byte; otherwise, . FALSE. .

MBCS Conversion Procedures

MBConvertMBToUnicode

Converts a character string froma
multi-byte codepage to a Unicode
string

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON MBConvert MBToUni code( MBSTR, &
UNI CODESTR, FLAGS)

CHARACTER(LEN=*), INTENT(IN) :: MBSTR
I NTEGER(2), DIMENSION(:), |NTENT(QUT) :: UNI CODESTR
| NTEGER(4), INTENT(IN), OPTIONAL :: FLAGS
END FUNCTI ON
END | NTERFACE
MBSTR Input. CHARACTER( LEN=*) . Multibyte codepage
string to be converted.

UNI CODESTR  Output. | NTEGER( 2) . Array of integersthat is the
translation of the input string into Unicode.

FLAGS Optional, input. | NTEGER( 4) . If specified, modifies
the string conversion. If FLAGS is omitted, the value
NLS$Pr econposed isused. Available values are:

NLS$Pr econposed
Use precomposed characters always.
(default)
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NLS$Conposite

Use composite wide characters
always.

NLS$Used yphChar s
Use glyph characters instead of
control characters.

NLSS$Er r or Onl nval i dChar s
Returns - 1 if aninvalid input
character is encountered.

The flags NLS$Pr econposed and NLS$Conposi t e are mutually
exclusive. You can combine NLS$Used yphChar s with either

NLS$Pr econposed or NLS$Conposi t e using aninclusive OR (| ORor
OR).

Description

Converts a multibyte-character string from the current codepage to a
Unicode string.

NOTE. By default, or if FLAGS is set to NL S$Precomposed, the
function MBConvertM BToUnicode attempts to translate the
multibyte codepage string to a precomposed Unicode string. If a
precomposed form does not exist, the function attempts to translate
the codepage string to a composite form.

Output

If no error occurs, returns the number of byteswritten to UNI CODESTR
(bytes are counted, not characters), or the number of bytes required to
hold the output string if UNI CODESTR has zero size. If the

UNI CODESTR array is bigger than needed to hold the tranglation, the
extraelements are set to 0. If UNI CODESTR has zero size, the function
returns the number of bytes required to hold the trand ation and nothing
iswritten to UNI CODESTR.
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If an error occurs, one of the following negative values is returned:

NLS$Error | nsuf fi cent Buf f er
The UNI CODESTR argument is too small, but not zero
size so that the needed number of bytes would be
returned.

NLS$Er r or I nval i dFl ags
The FLAGS argument has an illega value.

NLSS$Err or | nval i dChar act er
A character with no Unicode trand ation was
encountered in MBSTR. This error can occur only if
the NLS$I nval i dChar sError flagwasusedin
FLAGS.

MBConvertUnicodeToMB

Convertsa Unicode string to a
multi-byte character string of the
current codepage

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON
MBConver t Uni codeToMB( UNI CODESTR, MBSTR, FLAGS)

| NTEGER(2), DI MENSI ON(:), | NTENT(IN):: UNI CODESTR
CHARACTER( LEN=*), | NTENT( OUT) : : MBSTR
| NTEGER(4), OPTIONAL, | NTENT(IN)::FLAGS
END FUNCTI ON
END | NTERFACE

UNI CODESTR Input. | NTEGER( 2) . Array of integers holding the
Unicode string to be translated.
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MBSTR Output. CHARACTER( LEN=*) . Trandlation of Unicode
string into multibyte character string from the current
codepage.

FLAGS Optional, input. | NTEGER( 4) . If specified, argument to

modify the string conversion. If FLAGS is omitted, no
extra checking of the conversion takes place. Available
values are:

NLS$Conposi t eCheck
Convert composite characters to
precomposed.

NLS$SepChars  Generate separate characters.
NLS$Di scar dDns Discard nonspacing characters.

NLS$Def aul t Char s
Replace exceptions with default
character.

The last three flags (NLS$SepChar s, NLS$Di scar dDns, and

NLS$Def aul t Char s) are mutually exclusive and can be used only if
NLS$Conposi t eCheck isset, in which case one (and only one) of themiis
combined with NLS$Conposi t eCheck using an inclusive OR (I OR or
OR). These flags determine what translation to make when there is no
precomposed mapping for abase character/nonspace character combination
in the Unicode wide character string. The default

(I OR( NLS$Conposi t eCheck, NLS$SepChar s)) isto generate
separate characters.

Output

If no error occurs, returns the number of byteswritten to MBSTR (bytes
are counted, not characters), or the number of bytes required to hold the
output string if MBSTR has zero length. If MBSTRis longer than the
translation, it is blank-padded. If MBSTRiis zero length, the function
returns the number of bytes required to hold the tranglation and nothing
iswritten to MBSTR.
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If an error occurs, one of the following negative values is returned:

NLS$Error |l nsuf fi cent Buf f er
The MBSTR argument istoo small, but not zero length
S0 that the needed number of bytesis returned.

NLS$Error | nval i dFl ags
The FLAGS argument has an illega value.

MBCS Fortran Equivalent Procedures

MBINCHARQQ

Same as INCHARQQ except that it can
read a single multi-byte character at once
and returns the number of bytes read

Prototype

| NTERFACE
| NTEGER(4) FUNCTI ON MBI nChar Q) STRI NG)
CHARACTER(LEN=2) , | NTENT( OUT) : : STRI NG

I LEN=MBLENVAX
END FUNCTI ON
END | NTERFACE
STRI NG Output. CHARACTER( MBLenMax) . String containing

the read characters, padded with blanks up to the
length MBLenMax. The MBLenMax parameter, defined
inthemodulei f | port. F90, isthelongest length, in
bytes, of any character in any codepage installed on
the system.
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Description

Performs the same function as | NCHARQQ except that it can read asingle
multibyte character at once, and it returns the number of bytes read as well
as the character.

Output
Number of characters read.

MBINDEX

Same as INDEX, except that multi-
byte characters can beincluded in its
arguments

Prototype
| NTERFACE

| NTEGER(4) FUNCTI ON MBI ndex( STRING, SUBSTRI NG, &
BACK)

CHARACTER(LEN=*), INTENT(IN) :: STRING SUBSTRI NG
LOG CAL(4), INTENT(IN), OPTIONAL :: BACK
END FUNCTI ON

END | NTERFACE

STRI NG Input. CHARACTER( LEN=*) . String to be searched for
the presence of SUBSTRI NG Can contain multibyte
characters.

SUBSTRI NG Input. CHARACTER( LEN=*) . Substring whose
position within STRI NGis to be determined. Can
contain multibyte characters.

BACK Optional, input. LOG CAL( 4) . If specified,
determines direction of the search. If BACK is
. FALSE. or isomitted, the search starts at the
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beginning of STRI NG and moves toward the end. If
BACKis. TRUE. , the search startsend of STRI NGand
moves toward the beginning.

Description

Performs the same function as | NDEX except that the strings manipulated
can contain multibyte characters.

Output

If BACK is omitted or is. FALSE. , returns the leftmost position in

STRI NGthat contains the start of SUBSTRI NG If BACK is. TRUE. ,
returns the rightmost position in STRI NG which contains the start of
SUBSTRI NG If STRI NG does not contain SUBSTRI NG returns 0. If
SUBSTRI NG occurs more than once, returns the starting position of the
first occurrence ("first" is determined by the presence and value of
BACK).

MBLGE, MBLGT, MBLLE, MBLLT, MBLEQ, MBLNE

Same asLGE, LGT, LLE, and LLT,
and the logical operators.EQ. and

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON MBLGE( STRA, STRB, FLAGS)
CHARACTER(LEN=*), INTENT(IN) :: STRA, STRB
| NTEGER(4), INTENT(IN), OPTIONAL :: FLAGS
END FUNCTI ON

END | NTERFACE

STRA, STRB  Input. CHARACTER( LEN=*) . Strings to be compared.
Can contain multibyte characters.
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FLAGS Optional, input. | NTEGER( 4) . If specified,
determines which character traits to use or ignore
when comparing strings. You can combine several
flagsusing aninclusive OR (I ORor OR). There are no
illegal combinations of flags, and the functions may
be used without flags, in which case al flag options
are turned off. The available values are:

NLS$MB_| gnor eCase
Ignore case.

NLS$MB_I gnor eNonspace
Ignore nonspacing characters (this flag
removes Japanese accent charactersif they
exist).

NLS$MB_| gnor eSynbol s
Ignore symbols.

NLS$MB_| gnor eKanaType
Do not differentiate between Japanese
Hiragana and K atakana characters
(corresponding Hiragana and K atakana
characters will compare as equal).

NLS$MB_I gnor eW dt h
Do not differentiate between a single-byte
character and the same character as a double
byte.

NLS$MB_Stri ngSor t
Sort al symbols at the beginning, including
the apostrophe and hyphen (See NOTE that
follows).

2-207



2 Intel Fortran Libraries Reference

2-208

Description

Perform the same functionsas LGE, LGT, LLE, LLT and the logical
operators. EQ and. NE. except that the strings being compared can
include multi-byte characters, and optiona flags can modify the
comparison. All these routines have the same arguments as shown for
VBLGE above.

NOTE. If thestrings supplied contain Arabic Kashidas, the Kashidas
are ignored during the comparison. Therefore, if the two strings are
identical except for Kashidaswithin the strings, the functionsreturn a
value indicating they are "equal” in the collation sense, though not
necessarily identical.

NOTE. When not usingthe NLS$MB_St ri ngSort flag, the hyphen
and apostrophe are special symbols and are treated differently than
others. Thisisto ensure that words like coop and co-op stay together
within alist. All symbols, except the hyphen and apostrophe, sort
before any other alphanumeric character. If you specify the
NLS$SMB_Stri ngSort flag, hyphen and apostrophe sort at the
beginning also.

Output

Comparisons are made using the current locale, not the current codepage.
The codepage used is the default for the language/country combination of
the current locale.

The outputs of these functions are as follows:
®* MBLGEreturns. TRUE. if thestrings are equal or STRA comes last
in the collating sequence. Otherwise, it returns . FALSE. .

®* MBLGT returns. TRUE. if STRA comeslast in the collating
sequence. Otherwise, it returns. FALSE. .



Portability Functions 2

® MBLLEreturns. TRUE. if the strings are equal or STRA comes first
in the collating sequence. Otherwise, it returns . FALSE. .

® MBLLTreturns. TRUE. if STRA comesfirst in the collating
sequence. Otherwise, it returns. FALSE. .

* MBLEQreturns. TRUE. if the strings are equal in the collating
sequence. Otherwise, it returns. FALSE. .

® MBLNEreturns. TRUE. if the strings are not equal in the collating
sequence. Otherwise, it returns. FALSE. .

* If thetwo strings are of different lengths, they are compared up to the

length of the shortest one. If they are equal to that point, then the return

value indicates that the longer string is greater.

If FLAGS isinvalid, the functionsreturn . FALSE. .

MBSCAN

Same as SCAN, except that multi-byte
characters can beincluded in its
arguments

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON MBScan( STRI NG, SET, BACK)
CHARACTER(LEN=*), I NTENT(IN)::STRI NG SET
LOG CAL(4), INTENT(IN), OPTIONAL::BACK
END FUNCTI ON
END | NTERFACE
STRI NG Input. CHARACTER( LEN=*) . String to be searched for
the presence of any character in SET.
SET Input. CHARACTER( LEN=*) . Charactersto search for.

BACK Optional, input. LOG CAL( 4) . If specified,
determines direction of the search. If BACK is
. FALSE. or isomitted, the search starts at the
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beginning of STRI NG and moves toward the end. If
BACKis. TRUE. , the search startsend of STRI NGand
moves toward the beginning.

Description

Performs the same function as SCAN except that the strings manipulated can
contain multibyte characters.

Output

If BACK is. FALSE. orisomitted, returns the position of the leftmost
character in STRI NGthat isin SET. If BACK is. TRUE. , returnsthe
rightmost character in STRI NGthat isin SET. If no charactersin
STRI NGarein SET, returns 0.

MBVERIFY

Same as VERIFY, except that multi-
byte characters can be included in its
arguments

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON MBVeri fy(STRING, SET, BACK)
CHARACTER(LEN=*), I NTENT(IN):: STRI NG, SET
LOG CAL(4), INTENT(IN), OPTI ONAL:: BACK
END FUNCTI ON
END | NTERFACE
STRI NG Input. CHARACTER( LEN=*) . String to be searched for
presence of any character not in SET.

SET Input. CHARACTER( LEN=*) . Set of characters tested
to verify that it includes al the characters in string.
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BACK Optional, input. LOG CAL( 4) . If specified,
determines direction of the search. If BACK is
. FALSE. or is omitted, the search starts at the
beginning of STRI NG and moves toward the end. If
BACKs. TRUE. , the search startsend of STRI NGand
moves toward the beginning.

Description

Performs the same function as VERI FY except that the strings manipul ated
can contain multibyte characters.

Output

If BACKis. FALSE. orisomitted, returns the position of the leftmost
character in STRI NGthat isnot in SET. If BACK is. TRUE. , returns the
rightmost character in STRI NGthat isnot in SET. If all the charactersin
STRI NGarein SET, returns 0.

MBJISTToJMS

Converts a Japan Industry Sandard
(JIS) character to a Microsoft Kanji
(Shift JISor IMS) character

Prototype

| NTERFACE
CHARACTER( LEN=2) FUNCTI ON MBJI SToJMsS( CHAR)
CHARACTER(LEN=2), INTENT(IN) :: CHAR
END FUNCTI ON

END | NTERFACE

CHAR Input. CHARACTER( LEN=2) . JIS character to be
converted.
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Description

Converts a Japan Industry Standard (JIS) character to a Microsoft Kanji
(Shift IS or IMS) character.

A JIS character is converted only if the lead and trail bytes arein the
hexadecimal range 21 through 7E.

E NOTE. Only computerswith Japanese installed as one of the
available languages can use the MBJI SToJMsS conversion function.

Output
MBJ| SToJMS returns a Microsoft Kanji (Shift JIS or IMS) character.

MBJIJMSTToJIS

Converts a Microsoft Kanji (Shift JIS
or JMS) character to a Japan Industry
Sandard (JIS) character

Prototype

| NTERFACE
CHARACTER(LEN=2) FUNCTI ON MBJMSToJI S( CHAR)
CHARACTER(LEN=2), INTENT(IN) :: CHAR
END FUNCTI ON

END | NTERFACE

CHAR Input. CHARACTER( LEN=2) . JM S character to be
converted.

Description

Converts a Microsoft Kanji (Shift J'Sor IMS) character to a Japan Industry
Standard (JIS) character.
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A IMS character is converted only if the lead byte isin the hexadecimal
range 81 through 9F or EO through FC, and the trail byteisin the
hexadecimal range 40 through 7E or 80 through FC.

NOTE. Only computers with Japanese installed as one of the
available languages can use the MBIMSToJI S conversion function.

Output
MBIMSToJI S returns a Japan Industry Standard (JIS) character.
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This chapter describes the functions that comprise the POSI X library

(I'i bPOSF90. | i b). These functions are made available to the compiler
when you invokethe/ 4Yposi x| i b option. These functions implement
the |EEE POSIX FORTRAN-77 Language bindings, as specified in IEEE
Standard 1003.9-1992. The POSIX standard is | SO/IEC 9945-1:1990.
Copies of the standard are available from |EEE.

The prototypes are described using the | NTERFACE call, which provides
the required information to complete a call to the specified procedure. For
descriptions of the | NTERFACE block and the/ 4Yposi xI i b option, see
the Intel® Fortran Compiler User's Guide.

POSIX Library Interface

Depending on whether you are using free- ot fixed-form source, you can
interface to POSIX library in the following ways:
®  Withfree-form source, to interfaceto | i bPOSF90. | i b (PCSI X
library), your code should contain the
I NCLUDE ‘i fl posi x. f90’
statement wherei f | posi x. f 90 isthe interface file.
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® For fixed-form source, thei f | posi x. f 90 file hasto be edited and

compiled with the/ 4L.132 option. Or you can create amodule like
this:

MODULE i f | posi x

I NCLUDE ‘i fl posi x. f90’

END MODULE
In addition, in your fixed-form source include USE i f | posi x
statement.

PXFACCESS

Determines the accessibility of the file

Prototype
| NTERFACE

SUBROUTI NE PXFACCESS ( PATH, |LEN, | AVODE,
| ERROR)

CHARACTER( LEN=*) PATH
| NTEGER(4) | LEN, | AMODE, | ERROR
END SUBROUTI NE PXFACCESS

END | NTERFACE

PATH name of thefile
| LEN length of PATH string
| AMCDE one of the following for Win32 systems:

0 -- checksfor existence of thefile
2 -- checks for write access

4 -- checksfor read access

6 -- checks for read/write access

| ERROR return value
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Description

Checks for the accessibility of afile or directory. On Win32 systems, if the
name given is adirectory name, then the function only checks for existence.
All directories have read/write access on Win32 systems.

Output

If the file does not exist, or the appropriate access is not available, an error
codeisreturned in | ERROR. Possible error codes include:

-1 a bad parameter was passed
EACCES access requested was denied
ENCENT file did not exist

See your Microsoft Visual C++ installation in the include directory under
errno. h for thevalues of EACCES and ENOENT.

PXFAINTGET

Gets aninteger array component of a
structure

Prototype
| NTERFACE

SUBROUTI NE PXFAI NTGET (JHANDLE, COVPNAME, VALUE,
| ALEN, | ERROR)

| NTEGER(4) JHANDLE, |ALEN, |ERROR
CHARACTER(LEN=*) COVPNANE
| NTEGER(4) VALUE(| ALEN)
END SUBROUTI NE PXFAI NTGET
END | NTERFACE

JHANDLE handle to the structure
COVPNANME component name
VALUE (out) store the value of the component here
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| ALEN length of the VALUE array
| ERROR return value
Description

This subroutine gets an integer array component of a structure.

Output

If successful, | ERROR s set to zero. ENONAME is set when no such
component name exist for the structure. EARRAYLEN contains the number
of array elements that exceeds | ALEN.

PXFAINTSET

gets an integer array component of a
structure

Prototype

I NTERFACE

SUBROUTI NE PXFAI NSET( JHANDLE, COVPNAME, VALUE,
| ALEN, | ERROR)

| NTEGER(4) JHANDLE, | ALEN, |ERROR
CHARACTER( LEN=*) COMPNANME
| NTEGER(4) VALUE( | ALEN)
END SUBROUTI NE PXFAI NTSET
END | NTERFACE

JHANDLE handle to structure
COVPNAME component name

VALUE values to set

| ALEN length of the VALUE array
| ERROR return value
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Description
This subroutine gets an integer array component of a structure.

Output

If successful, | ERROR s set to zero. Otherwise, ENONAME is set when no
such component name is found in the structure. EARRAYLEN is set to the
number of array elements that exceeds | ALEN.

PXFCALLSUBHANDLE

Callsthe associated subroutine

Prototype

| NTERFACE
SUBROUTI NE PXFCALLSUBHANDLE( JHANDLE2, | VAL,
| ERROR)
| NTEGER(4) JHANDLE2, |VAL, |ERROR
END SUBROUTI NE PXFCALLSUBHANDLE
END | NTERFACE

JHANDLE?2 handle to subroutine

| VAL argument to subroutine
| ERROR (out) error status
Description

This subroutine, given a subroutine handle, calls the associated subroutine.

E NOTE. The subroutine shall not be a function, anintrinsic, or an entry
point and shall be defined with exactly ONE integer argument.
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Output
If successful, | ERROR s set to zero.

PXFCHDIR

Changes the current working directory

Prototype
| NTERFACE
SUBROUTI NE CHDI R( PATH, | LEN, | ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, |ERROR
END SUBROUTI NE CHDI R
END | NTERFACE

PATH the directory to be changed to
| LEN length of the PATH string

| ERRCR return value

Description

This subroutine changes the current working directory.

Output
If successful, | ERROR s set to zero.
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PXFCHMOD

Changes the owner ship mode of the file

Prototype
| NTERFACE
SUBROUTI NE PXFCHMOD ( PATH, |LEN, | MODE, |ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, | MODE, |ERROR
END SUBROUTI NE PXFCHMOD
END | NTERFACE

PATH name of thefile

| LEN length of the PATH string
| MODE mode

| ERROR return value
Description

This subroutine changes the ownership mode of afile.

E NOTE. On UNIX systems, you must have sufficient ownership
permissions, such as being the owner of the file or having read/write
access of thefile

Output
If successful, | ERROR s set to zero.
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PXFCHOWN

Changes the owner and group of a file

Prototype
| NTERFACE

SUBROUTI NE PXFCHOWKN( PATH, | LEN, | OANER, | GROUP,
| ERROR)

CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, | OMER, |GROUP, |ERROR
END SUBROUTI NE PXFCHOAN

END | NTERFACE

PATH file or directory name

| LEN length of the PATH string
| ON\NER owner ui d

| GROUP groupgi d

| ERROR (out) error status
Description

This subroutine changes the owner and group of afile.

Output
If successful, | ERROR s set to zero.
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PXFCLOSE

Deletes a descriptor

Prototype

| NTERFACE
SUBROUTI NE PXFCLOSE (FD, | ERROR)
| NTECER(4) FD, |ERROR
END SUBROUTI NE PXFCLCOSE

END | NTERFACE

FD file descriptor to be deleted
| ERROR (output) returned error code
Description

This subroutine deletes a file descriptor.

Output
If successful, | ERROR s set to zero.

PXFCLOSEDIR

Closes the directory stream

Prototype

| NTERFACE
SUBROUTI NE PXFCLOSEDI R (1 DI RI D, | ERROR)
| NTEGER(4) IDIRI D, |ERROR
END SUBROUTI NE PXFCLOSEDI R

END | NTERFACE

I DRI D pointer to DIR structure

| ERROR (out) error status
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Description

This subroutine closes the directory stream and frees the DIR structure.

Output
If successful, | ERROR s set to zero.

PXFCONST

Retries the value associated with a

Prototype

| NTERFACE
SUBROUTI NE PXFCONST ( CONSTNAME, | VAL,
CHARACTER( LEN=*) CONSTNAME
| NTEGER(4) | VAL, |ERROR
END SUBROUTI NE PXFCONST
END | NTERFACE

CONSTNAME name of the constant

| VAL (out) value of the constant
| ERROR (out) return value
Description

| ERROR)

This subroutine retrieves the val ue associated with a constant name. you can
inquire about the values of the following symbolic constants:

STDIN UNI T
STDOUT_UNI T
STDERR UNI T
El NVAL
ENONANVE
ENOHANDLE
EARRAYLEN
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The constants beginning with E signify various error values for the system
variable er r no. Check your MSV C++ documentation for more
information, on Win32 systems. On UNIX, look at the
/usr/include/errno. hfile

Output
If successful, | ERROR IS set to zero; otherwise, itissetto- 1.

PXFCREAT

Creates a new file or rewrites an
existing one

Prototype
| NTERFACE

SUBROUTI NE PXFCREAT (PATH, |LEN, |MODE, IFILDES,
| ERROR)

CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, | MODE, |FILDES, |ERROR
END SUBROUTI NE PFXCREAT

END | NTERFACE

PATH pathname of thefile

| LEN length of PATH string

| MODE mode of the newly created file
| FI LDES (output) file descriptor

| ERROR return value

Description

This subroutine creates a new file or rewrites an existing one.

311



3 Intel Fortran Libraries Reference

3-12

Output
If successful, | ERROR s set to zero.

PXFDUP

Duplicates an existing file descriptor

Prototype

| NTERFACE
SUBROUTI NE PXFDUP (| FI LDES, |FID, |ERROR)
| NTEGER(4) | FILDES, |FID, |ERROR
END SUBROUTI NE PXFDUP

END | NTERFACE

| FI LDES descriptor to be duplicated

| FID (output) handle for the duplicated descriptor
| ERROR (output) returned error code

Description

This subroutine duplicates an existing file descriptor.

Output
If successful, | ERROR IS Set to zero.
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PXFDUP2

Duplicates an existing file descriptor

Prototype

| NTERFACE
SUBROUTI NE PXFDUP2 (| FI LDES, |FILDES2, |ERROR)
| NTEGER(4) | FILDES, |FILDES2, |ERROR
END SUBROUTI NE PXFDUP2

END | NTERFACE

| FI LDES descriptor to be duplicated

| FI LDES2 desired handle for the duplicated descriptor
| ERROR (output) returned error code

Description

This subroutine duplicates an existing file descriptor.

Output
If successful, | ERROR s set to zero.
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PXFEINTGET

Gets a single element from an integer
array component of a structure

Prototype
| NTERFACE

SUBROUTI NE PXFEI NTGET (JHANDLE, COVPNAME, | NDEX,
VALUE, | ERROR)

CHARACTER( LEN=*) COVPNAME
| NTEGER(4) JHANDLE, | NDEX, VALUE, |ERROR
END SUBROUTI NE PXFEI NTGET

END | NTERFACE

JHANDLE handle to structure

COVPNANME component name

| NDEX index of element

VALUE (out) where the value of the component is stored

| ERROR return value

Description

This subroutine gets a single element from an integer array component of a
Structure.

Output

If successful, | ERROR s set to zero. Otherwise, ENONAME is set when
El NVAL issetif aninvalid index is specified.
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PXFEINTSET

Sets a single element from an integer
array component of a structure

Prototype
| NTERFACE

SUBROUTI NE PXFEI NTSET (JHANDLE, COVPNAME,
| VALUE, | NDEX, | ERROR)

CHARACTER( LEN=*) COVPNAME
| NTEGER(4) JHANDLE, |VALUE, | NDEX, |ERROR
END SUBROUTI NE PXFEI NTSET

END | NTERFACE

JHANDLE handle to structure

COVPNANME component name

| VALUE index of element

I NDEX value to set

| ERROR return value

Description

This subroutine sets a single element from an integer array component of a
Structure.

Output

If successful, | ERROR s set to zero. Otherwise, ENONAME is set when no
such component name exist for the structure. EI NVAL is set when an
invalid index is specified.
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PXFESTRGET

Gets a single element from a string
array component of a structure

Prototype

| NTERFACE

SUBROUTI NE PXFESTRGET (JHANDLE, COVPNAME, | NDEX,
VALUE, |LEN, |ERROR)

| NTEGER(4) JHANDLE, | NDEX, |LEN, |ERROR
CHARACTER( LEN=*) COVPNAME, VALUE
END SUBROUTI NE PXFESTRGET

END | NTERFACE

JHANDLE handle to structure

COVPNANME component name

| NDEX index of element

VALUE (out) where the string is stored

| LEN (out) length of string

| ERROR return value

Description

This subroutine gets a single element from a string array component of a
structure.

Output

If successful, | ERROR is set to zero. Otherwise, ENONAME is set when no
such component name exist for the structure. EI NVAL is set when an
invalid index is specified.
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PXFEXECV

Executes an executable

Prototype
| NTERFACE

SUBROUTI NE PXFEXECV ( PATH, LENPATH, ARGV,
LENARGV, | ARCC, | ERROR)

| NTEGER(4) LENPATH, LENGARV(O0: | ARGC 1), | ARCC,
I ERROR

CHARACTER( LEN=*) PATH, ARGV(0: | ARGC- 1)
END SUBROUTI NE PXFEXECV
END | NTERFACE

PATH (input) new executable path
LENPATH (input) length of PATH string

ARGV (input) command-line arguments
LENARGV (input) length of each argument string
| ARGC (input) argument count

| ERROR (output) error value

Description

This subroutine executes an executable file.

Output
Zero if successful, otherwise, an error code, the value of er r no.
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PXFEXECVE

Executes an executable with
environment settings

Prototype
| NTERFACE

SUBROUTI NE PXFEXECVE ( PATH, LENPATH, ARGV,
LENARGV, | ARGC, ENV, LENENV, |ENVC, |ERROR)

| NTEGER(4) LENPATH, LENARGV(O0: 1 ARGC 1), | ARCC,
LENENV( I ENVC), | ENVC, | ERROR

CHARACTER( LEN=*) PATH, ARGV(0: | ARGC-1), ENV(| ENVC)
END SUBROUTI NE PXFEXECVE
END | NTERFACE

PATH (input) new executable path
LENPATH (input) length of PATH string

ARGV (input) command-line arguments
LENARGV (input) length of each argument string
| ARGC (input) argument count

ENV (input) environment setting

LENENV (input) length of elementsin ENV

| ENVC (input) number of element sin ENV

| ERRCR return value

Description

This subroutine executes an executabl e file with environment settings.

Output
None.
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PXFEXECVP

Executes afile

Prototype
| NTERFACE

SUBROUTI NE PXFEXECVP (FI LE, LENFILE, ARGV,
LENARGV, | ARCC, | ERROR)

| NTEGER(4) LENFILE, LENARGV(O:1ARGC 1), | ARCC,
I ERROR

CHARACTER(LEN=*) FILE, ARGV(0: | ARGC- 1)
END SUBROUTI NE PXFEXECVP
END | NTERFACE

FI LE (input) file to be executed

LENFI LE (input) length of FI LE

ARGV (input) command-line arguments
LENARGV (input) length of each argument string
| ARGC (input) argument count

| ERROR (output) error value

Description

Executes afile.

Output
None.
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PXFEXIT

Exits from a process

Prototype

| NTERFACE
SUBROUTI NE PXFEXI T (| STATUS)
| NTEGER( 4) | STATUS
END SUBROUTI NE PXFEXI T

END | NTERFACE

| STATUS (input) exit value

Description
This subroutine exits a process.

Output
None.

PXFFASTEXIT

Exits from the process

Prototype

| NTERFACE
SUBROUTI NE PXFFASTEXI T (| STATUS)
| NTECER( 4) | STATUS
END SUBROUTI NE PXFFASTEXI T

END | NTERFACE

| STATUS (input) exit value
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Description

This subroutine exits from the process. Thereis no possible return from this
subroutine.

Output
None.

FFLUSH

Writes any unwritten data for an output
stream

Prototype

| NTERFACE
SUBROUTI NE FFLUSH (LUNI T, | ERROR)
I NTEGER(4) IUNIT, |ERROR
END SUBROUTI NE FFLUSH

END | NTERFACE

LUNIT aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100.

| ERROR return value

Description

This subroutine writes any unwritten data for an output stream.

Output

If successful, | ERROR s set to zero. Otherwise, El NVAL is set if no file
connected to LUNI T. EFBI Gis set if the file exceeds maximum file size.
ENGSPCis set if no free space is available on the device. ESPI PE is set if
LUNI T isapipe or FIFO.
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FGETC

Reads a character from the specified
stream (logical unit)

Prototype
| NTERFACE
SUBROUTI NE FGETC (LUNIT, CHAR | ERROR)
CHARACTER( LEN=1) CHAR
| NTEGER(4) | ERROR
END SUBROUTI NE FGETC
END | NTERFACE

LUNI T aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100

CHAR character to be read

| ERROR return value

Description

This subroutine reads a character from the specified stream (logical unit).

Output
If successful, | ERROR s set to zero.
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PXFFILENO

Returns the file descriptor associated
with a stream

Prototype

| NTERFACE
SUBROUTI NE PXFFI LENO (LUNI T, FD, | ERROR)
| NTEGER(4) LUNIT, FD, |ERROR
END SUBROUTI NE PXFFI LENO

END | NTERFACE

LUNIT aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100

FD (output) file descriptor

| ERROR (output) returned error code

Description

This subroutine returns the file descriptor associated with a stream.

Output

If successful, | ERROR s set to zero. Otherwise, EI NVAL issetif LUNI T is
not an open unit. EBADF isset if LUNI T is not connected with afile
descriptor.
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PXFFORK

Fork a child process

Prototype

| NTERFACE
SUBROUTI NE PXFFORK (I PI D, | ERROR)
| NTEGER(4) |PID, |ERROR
END SUBROUTI NE PXFFORK

END | NTERFACE

| PID (output) process| D

| ERROR (output) Zero if the processis started successfully.
Otherwise contains an appropriate error value of ERRNO.

Description
This subroutine spawns an asynchronous child process.

Output

A process handle or process| Disreturned in the variable| Pl Dif the
process was successfully forked. Otherwise, the returned | Pl Dvalueis-1.

FPUTC

Outputs a character to the specified
stream (logical unit)

Prototype

| NTERFACE
SUBROUTI NE FPUTC (LUNIT, CHAR | ERROR)
CHARACTER( LEN=1) CHAR
I NTEGER(4) LUNIT, |ERROR
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END SUBROUTI NE FPUTC
END | NTERFACE

LUNI T aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100

CHAR character to be written

| ERROR return value

Description

This subroutine outputs a character to the specified stream.

Output
If successful, | ERRORis set to zero. EEND is set if end of fileis reached.

FSEEK

Sets the position of the next input /
output on the stream

Prototype
| NTERFACE

SUBROUTI NE FSEEK (LUNI T, | OFFSET, | WHENCE
| ERROR)

| NTEGER(4) LUNI'T, | OFFSET, |WHENCE, |ERROR
END SUBROUTI NE FSEEK
END | NTERFACE

LUNIT aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100.
| OFFSET number of bytes away from whence to place the pointer
| WHENCE position within the stream
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| ERROR return value

Description
This subroutine sets the position of the next input/output on the stream.

Output

If successful, | ERROR s set to 0. EI NVAL is set if no file connected to
LUNI T if I WHENCE is not a proper value or resulting offset would be
invalid. ESPI PE isset if LUNI Tisapipeor FIFO. EENDisset if end of file
is reached.

PXFFSTAT

Gets a file status

Prototype

| NTERFACE
SUBROUTI NE PXFFSTAT (| FI LDES, JSTAT, | ERROR)
| NTECER(4) | FILDES, JSTAT, |ERRCR
END SUBROUTI NE PXFFSTAT

END | NTERFACE

| FI LDES file handle

JSTAT pointer to the PXFFSTAT structure
| ERROR return value

Description

This subroutine gets the status of afile.

Output
If successful, | ERROR s set to zero.
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FTELL

Returns the rel ative position in bytes
from the beginning of the file

Prototype

| NTERFACE
SUBROUTI NE FTELL (LUNIT, | OFFSET, |ERROR)
| NTEGER(4) LUNIT, | OFFSET, |ERROR
END SUBROUTI NE FTELL

END | NTERFACE

LUNIT aFORTRAN logical unit, which must be an
| NTEGER* 4 expression with the value in the range of 0
to 100

| OFFSET (output) relative position in bytes from beginning of the
file

| ERRCR return value

Description

This subroutine returns the relative position in bytes from the beginning of

thefile.

Output

If successful, | ERROR s set to zero. El NVAL isset if no file connected to
LUNI T. ESPI PE issetif LUNI T is connected to a pipe or FIFO.
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GETC

Reads a character from standard input,
unit 5

Prototype
| NTERFACE
SUBROUTI NE GETC ( NEXTCHAR | ERROR)
CHARACTER( LEN=1) NEXTCHAR
| NTEGER(4) | ERROR
END SUBROUTI NE GETC
END | NTERFACE

NEXTCHAR character to be read
| ERROR return value
Description

This subroutine reads a character from the standard input, unit 5.

Output
If successful, | ERROR s set to zero.
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GETCWD

Retrieves the path of the current
working directory

Prototype
| NTERFACE
SUBROUTI NE GETOWD (BUF, |LEN, |ERROR)
CHARACTER(LEN=*) BUF
| NTEGER(4) |LEN, | ERROR
END SUBROUTI NE GETCWD
END | NTERFACE

BUF (output) storage for the retrieved pathname
| LEN (output) length of the retrieved pathname

| ERRCR return value

Description

This subroutine retrieves the path of the current working directory.

Output

If successful, | ERROR s set to zero. El NVAL isset if the size of BUF is
insufficient.
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PXFGETGRGID

Gets entry with specified GID

Prototype

| NTERFACE
SUBROUTI NE PXFGETGRG D (JGA D, JGROUP, | ERROR)
| NTECER(4) 1A D, JGROUP, |ERRCR
END SUBROUTI NE PXFGETGRG D

END | NTERFACE

JE@ D group ID

JGROUP (output) pointer to the structure PXFGROUP
| ERROR (output) error status

Description

This subroutine gets entry with specified group ID.

Output
If successful, | ERROR s set to zero.

PXFGETGRNAM

Get entry with the specified group name

Prototype
| NTERFACE

SUBROUTI NE PXFGETGRNAM ( NAME, | LEN, JGROUP,
| ERROR)

CHARACTER( LEN=*) NAME
| NTEGER(4) |LEN, JGROUP, |ERROR
END SUBROUTI NE PXFGETGRNAM

END | NTERFACE
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NAMVE name of group

| LEN length of NAME string

JGROUP (output) pointer to the structure PXFGROUP
| ERROR (output) error status

Description

This subroutine gets entry with the specified group name.

Output
If successful, | ERROR s set to zero.

PXFGETPWNAM

Gets entry with specified user name

Prototype
| NTERFACE

SUBROUTI NE PXFGETPWNAM ( NAME, | LEN, JPASSWD
| ERROR)

CHARACTER( LEN=*) NAME
| NTEGER(4) JPASSWD, |LEN, | ERROR
END SUBROUTI NE

END | NTERFACE

NAME login name of the user

| LEN length of the NAME string

JPASSWD (output) pointer to the structure PXFPASSWD
| ERROR (output) error status
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Description

This subroutine gets entry with specified user name. For example, alogin
name might be “jsmith” while the actual name s “John Smith.”

Output
If successful, | ERROR s set to zero.

PXFGETPWUID

Gets entry with specified UID

Prototype

| NTERFACE
SUBROUTI NE PXFGETPWUJI D (1 UI D, JPASSWD, | ERROR)
| NTEGER(4) 1U D, JPASSWD, | ERROR
END SUBROUTI NE PXFGETPWJI D

END | NTERFACE

I Ul D user ID

JPASSWD (output) pointer to the structure PXFPASSWD
| ERROR (output) error status

Description

This subroutine gets entry with specified user ID.

Output
If successful, | ERROR s set to zero.
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PXFGETSUBHANDLE

Returns a subroutine handle for a
specified subroutine

Prototype

| NTERFACE

SUBROUTI NE PXFGETSUBHANDLE (SUB, JAHNDLEL,
| ERROR)

| NTEGER(4) JHANDLE1l, |ERROCR

EXTERNAL SUB

END SUBROUTI NE PXFGETSUBHANDLE
END | NTERFACE

SUB pointer to a subroutine
JAHNDLE1 (output) handle to subroutine
| ERROR (output) error status
Description

This subroutine returns a subroutine handle for a specified subroutine.

E NOTE. The argument SUB shall not be a function, an intrinsic, or an
entry point, and shall be defined with exactly one integer argument.

Output
If successful, | ERROR s set to zero.
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PXFINTGET

Sets an integer component of a structure

Prototype

| NTERFACE

SUBROUTI NE PXFI NTGET ( JHANDLE, COVPNANME,
VALUE, | ERROR)

| NTEGER(4) JHANDLE, VALUE, |ERROR
CHARACTER( LEN=*) COVPNANE
END SUBROUTI NE PXFI NTGET

END | NTERFACE

JHANDLE handle to the structure

COVPNANME component name

VALUE (output) where the value of the component is stored
| ERROR return value

Description

This subroutine sets an integer component of a structure.

Output
If successful, | ERROR s set to zero. ENONAME is set if no such component
name for the structure.
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PXFINTSET

Sets an integer component of a structure

Prototype
| NTERFACE

SUBROUTI NE PXFI NTSET ( JHANDLE, COVPNANME,
VALUE, | ERROR)

| NTEGER(4) JHANDLE, |ERROR, VALUE
CHARACTER( LEN=*) COVPNANE
END SUBROUTI NE

END | NTERFACE

JHANDLE handle to the structure
COVPNANVE component name
VALUE set to this value

| ERROR return value
Description

This subroutine sets an integer component of a structure.

Output
If successful, | ERROR s set to zero. ENONAME is set if no such component
name for the structure.
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PXFISBLK

Tests for block special file

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFI SBLK (M
| NTEGER(4) M
END FUNCTI ON PXFI SBLK

END | NTERFACE

M value of the ST_MODE component in the structure
PXFSTAT (stat)

Description
This function tests for block specidl file.

Output

A logica valueis returned showing whether the specified file handle
correspondsto ablock device: . TRUE. if thefileisablock modefile,
. FALSE. otherwise.
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PXFISCHR

Checks if character file

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFI SCHR (M
| NTEGER(4) m
END FUNCTI ON PXFI SCHR

END | NTERFACE

M value of the ST_MODE component in the structure
PXFSTAT (stat)

Description
This function checks if the file is character file.

Output

A logica valueis returned, showing whether the specified file handle
corresponds to a character mode device: . TRUE. if thelogical unit Mis
connected to a character mode device, . FALSE. otherwise.
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PXFISDIR

Checksif directory

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFI SDIR (M
| NTEGER(4) M
END FUNCTI ON PXFI SDI R

END | NTERFACE

M value of the ST_MODE component in the structure
PXFSTAT (stat)

Description
This subroutine checksif the component is a directory.

Output

Returns. TRUE. if Misafile handle representing adirectory, . FALSE.
otherwise.

PXFISFIFO

Checks to determine whether afileisa
special FIFO file

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFI SFI FO (M
| NTECER(4) M
END FUNCTI ON PXFI SFI FO

END | NTERFACE



POS X Functions 3

M value of the ST _MODE component in the structure
PXFSTAT (stat)

Description

This function checks to determine whether afileis a special FIFO file
created by PXFMKFI FO.

E NOTE. OnWn32 systems, thisfunction alwaysreturnsan error code of
- 1. Win32 does not support symbolic file links.

Output
A true/false value that indicates whether the file is a special FIFO file.

PXFISREG

Checksif afileisa special FIFOfile.

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFI SREG (M
| NTECER(4) M
END FUNCTI ON PXFI SREG

END | NTERFACE

M value of the ST _MODE component in the structure
PXFSTAT (stat)
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Description

Thisfunction checksif aLOG CAL(4) vaueistrue/falseto determineif
the queried fileisaspecia FI FOfile. If PXFI SREGreturnstrue, thefileisa
regular file.

Output
A logical true/false value.

PXFKILL

Kills the specified process.

Prototype

| NTERFACE
SUBROUTI NE PXFKILL (IPID, 1SIG |ERROR
I NTEGER(4) IPID, ISIG |ERROR
END SUBROUTI NE PXFKI LL

END | NTERFACE

| PID specifies what process to kill as determined by its value:
>0 the specific processiskilled.
<0 all processesin the group are killed.

== all processesin the group except
special processes are killed.

==pid_t-1 all processes are killed.
ISIG value of desired signal
| ERRCR return value
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Description
This subroutine kills the specified process.

Output
| ERROR contains a nonzero if child process exited normally.

PXFLINK

Linksto afile/directory

Prototype
| NTERFACE

SUBROUTI NE PXFLI NK ( EXI STI NG, LENEXI ST, NEW
LENNEW | ERROR)

CHARACTER(LEN=*) EXI STI NG, NEW
| NTEGER(4) LENEXI ST, LENNEW | ERROR
END SUBROUTI NE PXFLI NK

END | NTERFACE

EXI STI NG existing file/directory name
LENEXI ST length of EXI STI NGstring
NEW new file/directory name
LENNEW length of NEWstring

| ERROR error status

Description

This subroutine links to a file/directory.

Output
If successful, | ERROR s set to zero.
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PXFLOCALTIME

Convertsa given elapsed timein
seconds into current system date

Prototype
| NTERFACE

SUBROUTI NE PXFLOCALTI ME ( STI ME, DATEARRAY,
| ERROR)

| NTEGER(4) | SECNDS, DATEARRAY(9), |ERROR
END SUBROUTI NE PXFLOCALTI ME
END | NTERFACE

STI ME elapsed time in seconds since 00:00:00 Greenwich
Mean Time, January 1, 1970.

DATEARRAY will contain current date and system time:

(1) seconds (0-59)

(2) minutes (0-59)

(3) hours (0-23)

(4) day of month (1-31)

(5) month (1-12)

(6) year (Gregorian)(ex. 1990)

(7) day of week (0-6, 0 is Sunday)

(8) day of year (1-366)

(9) daylight savings (1, if in effect; O, otherwise)
| ERROR return value

Description
Converts agiven elapsed time in seconds into current system date.

Output

If successful, | ERROR is set to zero. El NVAL is set if the current value of
TZ isinvdid.
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PXFLSEEK

Thisfunction positions a file a specified
distance in bytes

Prototype
| NTERFACE

SUBROUTI NE PXFLSEEK (| FI LDES, OFFSET, WHENCE,
POSI TI ON, | ERROR)

| NTEGER(4) | FI LDES, OFFSET, WHENCE, POCSI Tl ON,
| ERROR

END SUBROUTI NE PXFLSEEK
END | NTERFACE

| FI LDES file descriptor

OFFSET number of bytesto move
VWHENCE starting position

POSI TI ON (output) ending position
| ERROR returned error code
Description

This subroutine positions a file a specified distance (OFFSET) in bytes
depending upon the input value of WHENCE. Where WHENCE is one of the
following:

SEEK_SET O

SEEK_CUR 1

SEEK_END 2

If WHENCE is SEEK_SET, the fileis positioned to OFFSET bytes from the
beginning of the file. If WHENCE is SEEK_CUR, thefileis positioned to
OFFSET bytes from the current position of the file. If WHENCE is
SEEK_END thefileis positioned OFFSET bytes beyond the end of the line.
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Output
If successful, | ERROR s set to zero.

MKDIR

Makes a directory

Prototype
| NTERFACE
SUBROUTI NE MKDI R (PATH, |LEN, | MODE, |ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, | MODE, |ERROR
END SUBROUTI NE MKDI R
END | NTERFACE

PATH the directory to be changed to
| LEN length of PATH string

| MODE mode mask

| ERROR return value

Description

This subroutine creates a directory.

Output
If successful, | ERROR s set to zero.
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PXFMKFIFO

Createsa new FIFO

Prototype
| NTERFACE

SUBROUTI NE PXFMKFI FO ( PATH, | LEN, | MODE,
| ERROR)

CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, | MODE, |ERROR
END SUBROUTI NE

END | NTERFACE

PATH name of FIFO fileto create
| LEN length of PATH string

| MODE file permission (bits)

| ERROR error status

Description

This subroutine creates a new FIFO.

Output
If successful, | ERROR s set to zero.
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PXFOPEN

Opens/creates a file for reading or
writing

Prototype
| NTERFACE

SUBROUTI NE PXFOPEN ( PATH, | LEN, | OPENFLAG, &
| MODE, | FILDES, |ERROR)

CHARACTER( LEN=*) PATH
| NTEGER(4) | LEN, OPENFLAG | MODE, |FILDES, |ERROR
END SUBROUTI NE

END | NTERFACE

PATH pathname of the file
| LEN length of PATH string
| OPENFLAG specifies how to open the file (read/write)
| MODE mode of the newly-created file, if
| OPENFLAG = O _CREAT
| FI LDES (output) file descriptor
| ERROR return value
Description

This subroutines creates afile or opens an existing one for read/write.

Output
If successful, | ERROR s set to zero.
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PXFOPENDIR

Opens a directory and associates a
streamwith it

Prototype
| NTERFACE

SUBROUTI NE PXFOPENDI R ( DI RNAME, LENDI RNAME,
OPENDI RI D, | ERROR)

CHARACTER( LEN=*) DI RNAME
| NTEGER(4) LENDI RNAME, | OPENDI RI D, | ERROR
END SUBROUTI NE PXFOPENDI R

END | NTERFACE

DI RNAVE directory name

LENDI RNAMVE length of DIRNAME string
OPENDI RI D (out) pointer to DIR structure
| ERROR (out) error status
Description

This subroutine opens a directory and associates a stream with it.

Output
If successful, IERROR is set to zero.
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PXFPIPE

Creates a communications pipe between
two processes

Prototype

| NTERFACE
SUBROUTI NE PXFPI PE (| READFD, |WRI TEFD, | ERROR)
| NTEGER(4) | READFD, | WRI TEFD, | ERROR
END SUBROUTI NE PXFPI PE

END | NTERFACE

| READFD (output) reading file descriptor
| WRI TEFD (output) writing file descriptor
| ERROR (output) returned error code
Description

This subroutine creates a communications pipe between two processes.

Output
If successful, | ERROR s set to zero.
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PXFPUTC

Outputs a character to logical unit 6
(stdout)

Prototype
| NTERFACE
SUBROUTI NE PXFPUTC (CH, | ERROR)
CHARACTER(LEN=1) CH
| NTEGER(4) | ERROR
END SUBROUTI NE PXFPUTC
END | NTERFACE

CH character to be written
| ERROR returned error code
Description

This subroutine outputs a character to logical unit 6 (stdout).

Output
If successful, | ERRORIs set to zero. EEND is set if end of file is encountered.
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PXFREAD

Readsfromafile

Prototype
| NTERFACE

SUBROUTI NE PXFREAD (1| FI LDES, CHAR, NBYTE, NREAD,
| ERROR)

| NTEGER(4) | FI LDES
CHARACTER(LEN=*) BUF
| NTEGER(4) NBYTE, NREAD, | ERROR
END SUBROUTI NE

END | NTERFACE

| FI LDES descriptor to be read from
CHAR buffer to be written to

NBYTE number of bytesto read
NREAD (output) number of bytes read
| ERROR (output) returned error code
Description

This subroutine reads a specified number of bytes from afile.

Output

If successful, | ERRCR is set to zero. Otherwise, NREAD is undefined if error
occurs.
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PXFREADDIR

Reads the current directory entry

Prototype

| NTERFACE
SUBROUTI NE PXFREADDI R (1 DI RI D, JDI RENT, | ERROR)
| NTECER(4) IDIRI D, JDIRENT, |ERROR
END SUBROUTI NE PXFREADDI R

END | NTERFACE

I DRI D pointer to DI R structure

JDI RENT (out) pointer to PXFDI RENT structure
| ERROR (out) error status

Description

This subroutine reads the current directory entry.

Output

If successful, | ERROR s set to zero.

PXFRENAME

Changes the name of a file

Prototype
| NTERFACE

SUBROUTI NE PXFRENAME (OLD, LENOLD, NEW LENNEW
| ERROR)

CHARACTER(LEN=*) OLD, NEW
| NTEGER(4) LENOLD, LENNEW | ERRCR
END SUBROUTI NE PXFRENAME

END | NTERFACE
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oD old filename
LENCLD length of OLD string
NEW new filename
LENNEW length of NEWstring
| ERRCR return value
Description

This subroutine changes the name of file.

Output
If successful, | ERROR s set to zero.

PXFREWINDDIR

Resets the position of the streamto the
beginning of the directory

Prototype

| NTERFACE
SUBROUTI NE PXFREW NDDI R (I DI RI D, | ERROR)
| NTECER(4) IDIRID, |ERROR
END SUBROUTI NE PXFREW NDDI R

END | NTERFACE

IDIRID pointer to DI R structure
| ERROR (out) error status
Description

This subroutine resets the position of the stream to the beginning of the
directory.
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Output
If successful, | ERROR s set to zero.

PXFRMDIR

Removes a directory

Prototype
| NTERFACE
SUBROUTI NE PXFRMDI R ( PATH, |LEN, | ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, |ERROR
END SUBROUTI NE PXFRVDI R
END | NTERFACE

PATH the directory to be removed
| LEN length of PATH string

| ERRCR return value

Description

This subroutine removes a directory.

Output
If successful, | ERROR s set to zero.
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PXFSIGADDSET

Adds a signal to the set

Prototype

| NTERFACE
SUBROUTI NE PXFSI GADDSET (JSI GNET, |SI GNO, | ERROR)
| NTEGER(4) JSI GNSET, |SIGNO, | ERROR
END SUBROUTI NE PXFSI GADDSET

END | NTERFACE

JSI GNET abit vector structure created via
PXFSTRUCTURECREATE.

I SI GNO (input) signal to be added to the set

| ERROR return code

Description

Adds asignal to the set JSI GNET.

& NOTE. You must use the PXFSTRUCTURECREATE subroutine to create
the JSI GNSET structure. JSI GNSET is not inherited by child
applications started as a result of PXFFORK.

Output
If successful, | ERROR s set to zero.
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PXFSIGDELSET

Deletesa signal

Prototype

| NTERFACE
SUBROUTI NE PXFSI GDELSET (JSI GSET, |SIGNO, | ERROR)
| NTEGER(4) JSI GSET, |SIGNO, | ERROR
END SUBROUTI NE PXFSI GDELSET

END | NTERFACE

JSI GNET a set representing a group of signals (obtained with
PXFSTRUCTURECREATE)

I SI GNO (input) signal to be deleted to the set

| ERROR return code

Description

Deletesthe value of agiven signal, | SI GNO, from the set JSI GNSET. After
the signal has been deleted, any occurrence of the signal will not be
“caught” by the application, and will be re-signaled, causing possible fatal
application errors.

Output
If successful, | ERROR s set to zero.
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PXFSIGEMPTYSET

Determines whether a signal set is
empty.

Prototype

| NTERFACE
SUBROUTI NE PXFSI GEMPTYSET (JSI GSET, | ERROR)
| NTEGER(4) JSI GSET, | ERROR
END SUBROUTI NE

END | NTERFACE

JSI GNET a set representing a group of signals (obtained with
PXFSTRUCTURECREATE)

| ERROR return code

Description
Tests to determine whether the set given by JSI GNSET is empty.

E NOTE. You must use the PXFSTRUCTURECREATE subroutine to create
the JSI GNSET structure.

Output
If successful, | ERROR s set to zero; non-zero for a non-empty set.
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PXFSIGFILLSET

Fill asignal set.

Prototype

| NTERFACE
SUBROUTI NE PXFSI GFI LLSET (JSI GSET, | ERROR)
| NTEGER(4) JSI GSET, | ERROR
END SUBROUTI NE PXFSI G-I LLSET

END | NTERFACE

JSI GNET a set representing a group of signals (obtained with
PXFSTRUCTURECREATE)

| ERROR return code

Description

This subroutine adds a signal to the JSI GNSET. It isuseful for initializing a
Set.

E NOTE. You must use the PXFSTRUCTURECREATE subroutine to create
the JSI GNSET structure.

Output
If successful, | ERROR s set to zero.
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PXFSIGISMEMBER

Checksif signal isa member of a set

Prototype
| NTERFACE

SUBROUTI NE PXFSI GI SMEMBER (JSI GSET, | SI GNO,
| SVEMBER,
| ERROR)

| NTEGER(4) JSI GSET, |1SIGNO, | ERROR
LOG CAL(4) | SVEMBER
END SUBROUTI NE PXFSI G SNEMBER

END | NTERFACE

JSI GNET a set representing a group of signals (obtained with
PXFSTRUCTURECREATE)

| SI GNO (input) signal to be tested for membership

| SMEMBER (output) logical result

| ERRCR return code

Description

This subroutine checksiif the specified signal is a member of the

specified set.

Output

If true, | SMEMBER contains. TRUE. Otherwise, itissetto. FALSE.
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PXFSTAT

Gets the status of afile

Prototype
| NTERFACE
SUBROUTI NE PXFSTAT ( PATH, |LEN, JSTAT, |ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, JSTAT, |ERROR
END SUBROUTI NE PXFSTAT
END | NTERFACE

PATH file name

| LEN length of PATH string

JSTAT pointer to PXFSTAT structure
| ERROR return value

Description

This subroutine gets the status of afile.

Output
If successful, | ERROR s set to zero.
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PXFSTRGET

Sets an integer component of a structure

Prototype
| NTERFACE

SUBROUTI NE PXFSTRGET (JHANDLE, COVPNAME, | NDEX,
VALUE, |LEN, | ERROR)

| NTEGER(4) JHANDLE, | NDEX, |LEN, |ERROR
CHARACTER( LEN=*) COWVPNAME, VALUE
END SUBROUTI NE PXFSTRGET

END | NTERFACE

JHANDLE handle to the structure

COVPNAME component name

| NDEX index of the component

VALUE (out) where the value of the component is stored
| LEN (out) length of VALUE string

| ERROR return value

Description

This subroutine sets an integer component of a structure.

Output

If successful, | ERRORis set to zero. ENONAME is set if no such component
name exist in the structure.
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PXFSTRUCTCOPY

Copies the contents of one structure to
another

Prototype
| NTERFACE

SUBROUTI NE PXFSTRUCTCOPY ( STRUCTNAME, JHANDLE1,
JHANDLE2, | ERROR)

| NTEGER(4) JHANDLEL, JHANDLE2, |ERROR
CHARACTER( LEN=*) STRUCTNANE
END SUBROUTI NE PXFSTRUCTCOPY

END | NTERFACE

STRUCTNAME structure name

JHANDLE1 handle to the structure to be copied???
JHANDLE2 handle to structure to be copied into???
| ERRCR return value

Description

This subroutine copies the contents of one structure to another.

Output

If successful, | ERROR s set to zero. ENONAME is an invalid structure name
is specified.
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PXFSTRUCTCREATE
Creates an instance of the specified
structure
Prototype
| NTERFACE
SUBROUTI NE PXFSTRUCTCREATE ( STRUCTNAME, JHANDLE,
| ERROR)

CHARACTER( LEN=*) STRUCTNANE

| NTEGER(4) JHANDLE, | ERROR

END SUBROUTI NE PXFSTRUCTCREATE
END | NTERFACE

STRUCTNAME structure name
JHANDLE (out) handle to structure
| ERRCR return value
Description

This subroutine creates an instance of the specified structure.

Output
If successful, | ERROR s set to zero.
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PXFSTRUCTFREE

Deletes the instance of a structure

Prototype
| NTERFACE

SUBROUTI NE PXFSTRUCTFREE ( JHANDLE, | ERROR)

| NTEGER(4) JHANDLE, | ERROR
END SUBROUTI NE PXFSTRUCTFREE
END | NTERFACE

JHANDLE handle to structure
| ERROR return value
Description

This subroutine del etes the instance of a structure.

Output
If successful, | ERROR s set to zero.

PXFUCOMPARE

Compares two unsigned numbers and
returns the absolute value of their
difference

Prototype

| NTERFACE
SUBROUTI NE PXFUCOWPARE (11, 12, |CWPR
| NTECER(4) 11, 12, ICVMPR, IDIFF
END SUBROUTI NE PXFUCOVPARE

END | NTERFACE

| DI FF)
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11,12 the two unsigned integers to compare

| CWPR (output) result of comparison (-1,0,1)

| DI FF (output) absolute value of the difference
Description

This subroutine compares two unsigned numbers and returns the absolute
value of their difference.

Output

The value of | CMPR upon compl etion:

-1 ifli<i12

0 ifli1=12

1 ifli1>12
PXFUMASK

Sets and gets the file creation mask

Prototype

| NTERFACE
SUBROUTI NE PXFUMASK (| CMASK, | PREVCMASK, | ERROR)
| NTEGER(4) | CVASK, | PREVCMASK, | ERROR
END SUBROUTI NE PXFUMASK

END | NTERFACE

I CMASK set mask

| PREVCVASK (out) previous mask
| ERROR return value
Description

This subroutine sets and gets the file creation mask.
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Output
If successful, | ERROR s set to zero.

PXFUNLINK

Removes the specified directory entry

Prototype
| NTERFACE
SUBROUTI NE PXFUNLI NK ( PATH, |LEN, | ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) |LEN, |ERROR
END SUBROUTI NE PXFUNLI NK
END | NTERFACE

PATH name of the directory entry
| LEN length of PATH string

| ERRCR return value

Description

This subroutine removes the specified directory entry.

Output
If successful, | ERROR s set to zero.
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PXFUTIME

Sets file access and modification times

Prototype
| NTERFACE
SUBROUTI NE PXFUTI ME (PATH, |LEN, JUTI MBUG | ERROR)
CHARACTER( LEN=*) PATH
| NTEGER(4) | LEN, JUTI MBUF, |ERRCR
END SUBROUTI NE PXFUTI ME
END | NTERFACE

PATH file name

| LEN length of PATH string

JUTI MBUG pointer to PXFUTI MBUF structure
| ERROR return value

Description

This subroutine sets the file access and modification times.

Output
If successful, | ERROR s set to zero.
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PXFWAIT

Waits for any child process

Prototype

| NTERFACE
SUBROUTI NE PXFWAI T (I STATE, | RETPID, | ERROR)
| NTEGER(4) | STAT, | RETPID, |ERROR
END SUBROUTI NE PXFWAI T

END | NTERFACE

| STATE (output) status of child process

| RETPI D (input/output) the process ID to wait on when the
function is called; the process ID of the stopped child
process returned

| ERROR (output) error value

Description

This subroutine waits for any child process.

Output
If successful, | ERROR s set to zero.

PXFWAITPID

Waits for certain PIDs

Prototype
| NTERFACE

SUBROUTI NE PXFWAI TPI D (I PI D, | STAT, | OPTI ONS,
| RETPI D, | ERROR)

| NTEGER(4) | PID, |ISTAT, |OPTIONS, |RETPID, |ERROR
END SUBROUTI NE PXFWAI TPI D
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END | NTERFACE

| PID (input) specifies the PIDsto wait for
| STAT (output) status of child process
| OPTI ONS (input) on Unix, check / usr /i ncl ude/ sys/wai t. h

for possible values of the options. WCONTI NUED,
VWNOHANG, WNOWAI T, WUNTRACED. On Win32 systems,
check your MSVC installation, in the

i ncl ude\ process. h file

| RETPI D (output) pid of the stopped child
| ERROR (output) error value
Description

This subroutine waits for certain PIDs.

Output

The PID and status of the child process that triggered the WAI TPI D routine
to stop waiting.

PXFWIFEXITED

.Determinesiif a child process has
exited.

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFW FEXI TED (| STAT)
| NTEGER(4) | STAT
END FUNCTI ON PXFW FEXI TED

END | NTERFACE

| STAT an integer status obtained from PXFWEXI TSTATUS.
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Description

Tests whether a child process has exited.

Output
Returns. TRUE. if the child process exited, . FALSE. otherwise.

PXFWEXITSTATUS

Returns the current status of the child
process

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFVEXI TSTATUS (| STAT)
| NTEGER(4) | STAT
END FUNCTI ON PXFWEXI TSTATUS

END | NTERFACE

| STAT an | NTECGER* 4 variable.

Description

Returns the exit status of a child process created via PXFFORK. On input,
| STAT contains the process ID of the child process.

Output

| STAT is set to the exit status va ue of the child process which can then be
interpreted by PXFW FEXI TED, PXFW FSI GNALED, PXFWIERMSI G or
PXFW FSTOPPED. If the child process is not found, the function returns

. FALSE. .
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PXFWIFSIGNALED

Determinesif a child process has exited

due to a signal

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFW FSI GNALED (| STAT)
| NTEGER(4) | STAT
END FUNCTI ON PXFW FSI GNALED

END | NTERFACE

| STAT the status variable returned from a previous call to
PXFWAI T or PXFWAI TPI D for a child process.

Description

PXFW FSI GNALED evaluates the status code returned from a previous call
to PXFWAI TPI Dfor achild process. If the child terminated due to an
missed signal, PXFW FSI GNALED returns . TRUE. .

Output

| ERROR s set to zero if a successful inquiry is made. The function result is
. TRUE. if child PI D hasexited, . FALSE. if the child is till active or
suspended.
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PXFWIFSTOPPED

Determines if a child processis currently
stopped or suspended

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFW FSTOPPED (| STAT)
| NTEGER(4) | STAT
END FUNCTI ON PXFW FSTOPPED

END | NTERFACE

| STAT the status variable returned from a previous call to
PXFWAI T or PXFWAI TPI Dfor achild process

Description

PXFI FSTOPPED evaluates the input status code to determine whether a
particular child processis currently stopped.

Output

| ERROIs set to zero if asuccessful inquiry is made. The function result is
trueif child PI D has stopped, false otherwise.

PXFWRITE
Writesto afile
Prototype
| NTERFACE
SUBROUTI NE PXFWRI TE (| FI LDES, BUF, NBYTE, NWRI TTEN,

| ERROR)
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| NTEGER(4) | FILDES, NBYTE, NWRI TTE, |ERROR
CHARACTER BUF( LEN=*)
END SUBROUTI NE PXFVRI TE

END | NTERFACE

| FI LDES descriptor to be written to

BUF buffer to be written from

NBYTE number of bytesto write

NVRI TTEN (output) number of bytes written
| ERROR (output) returned error code
Description

This subroutine writes output to afile.

Output
If successful, | ERROR s set to zero.

PXFWSTOPSIG

Gets the number of the signal that
caused the child process to stop

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFWSTOPSI G (| STAT)
| NTECER(4) | STAT
END FUNCTI ON PXFWSTOPSI G

END | NTERFACE

| STAT an integer value representing the child process ID on

input, and the value of the signal that terminated the
child process on output.

3-72



POS X Functions 3
Description

This function gets the number of the signal that caused the child processto
stop.

Output

If successful, | STAT contains the signal value and the function returns
. TRUE. . Otherwise, the function returns. FALSE. , and | STAT is not
changed.

PXFWTERMSIG

Gets the number of the signal that
caused termination of a child process

Prototype

| NTERFACE
LOG CAL(4) FUNCTI ON PXFWIERMSI G (| STAT)
| NTECER(4) | STAT
END FUNCTI ON PXFWIERMSI G

END | NTERFACE

| STAT process ID on input, signal number on output

Description

This function gets the number of the signal that caused termination of a
child process defined by the process ID in | STAT on input.

Output

If successful, returns. TRUE. and the signal valuein | STAT. Otherwise
returns. FALSE. and | STAT is not changed.
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This chapter describes procedures that comprise the QuickWin library
(1'i bgwi n. | i b) . These procedures are made available to the compiler when
you invoke the / MWoption and use the flib.fd include file.

The prototypes are described using the | NTERFACE call, which provides the
required information to complete a call to the specified procedure. For
descriptions of the | NTERFACE block and the / Moption, see the Intel®
Fortran Compiler User's Guide .

You can use the QuickWin library to compile programs into simple applications
for Windows which allow you to call graphic routines, load and save bitmaps,
perform edit and other operations available under windows.

To use the QuickWin library, your program must explicitly access this library
procedures with this statement:

| NCLUDE

“<installation directory>\include\flib.fd”

If a procedure does not have a PROGRAM statement, then the above
statement must appear in each subprogram that makes graphics calls.

This chapter introduces the major groups of QuickWin library procedures
described in the following sections:

®  QuickWin subroutines and functions

®  Graphics subroutines and functions
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QuickWin Subroutines and Functions

This category includes subroutines and functions that provide windows control
and configuration, enhance QuickWin applications and perform color
conversion. To use the procedures of this group, add the following statement to
the program unit containing the procedure:

I NCLUDE
“<installation directory>\include\flib.fd”

Table 4-1 QuickWin Routines

Subroutine

Name/Syntax / Function Description

Windows Control

FOCUSQQ Function Sets focus to specified

result = FOCUSQQ ( i unit) window.

CGETACTI VEQQ Function Returns the unit number of

result = GETACTIVEQQ () the currently active child.

CETHWADQQ Function Converts the unit number

result = GETHWNDQQ ( uni t) into a Windows handle for
functions that require it.

GETW NDOWCONFI G Function Returns current window

result = GETWINDOWCONFIG (  wc) properties.

CETWSI ZEQQ Function Returns the size and

result = GETWSIZEQQ ( unit, ireq, position of a window.

wi nf o)

I NQFOCUSQQ Function Determines which window

result = INQFOCUSQQ (  uni t) has focus.

SETACTI VEQQ Function Makes a child window

result = SETACTIVEQQ ( uni t) active, but does not give it
focus.

SETW NDOACONFI G Function Sets current window

result = SETWINDOWCONFIG ( we) properties.

SETWEI ZEQQ Function Sets the size and position of

result= SETWSIZEQQ (  unit, wi nfo) a window.

continued
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result = MDD FYMENUFLAGSQQ
(nmenul D, item D, flag)

Table 4-1 QuickWin Routines (continued)
Subroutine _

Name/Syntax / Function Description

QuickWin Applications Enhancements

ABOUTBOXQQ Function Adds an About Box with

result = ABOUTBOXQQ ( cstring) customized text.

APPENDMVENUQQ Function Appends a menu item.

result = APPENDVENUQQ ( nenul D,

flags, text, routine)

CLI CKMENUQQ Function Simulates the effect of

result = CLI CKVMENUQQ (item clicking or selecting a menu
item.

DELETEMENUQQ Function Deletes a menu item.

result = DELETEMENUQQ ( nenul D,

item D

GETEXI TQQ Function Returns the setting for a

result = GETEXI TQQ ( ) QuickWin application’s exit
behavior.

I NCHARQQ Function Reads a single character

result = | NCHARQQ ( ) input from the keyboard and
returns the ASCII value of
that character without any
buffering.

I NI TI ALSETTI NGS Function Controls initial menu

result = I NI TIALSETTINGS ( ) settings and initial frame
window.

I NSERTMENUQQ Function Inserts a menu item.

result = | NSERTMENUQQ ( nenul D,

item D, flag, text, routine)

MESSAGEBOXQQ Function Displays a message box.

result = MESSAGEBOXQQ ( nsg,

caption, ntype)

MODI FYMENUFLAGSQQ Function Modifies a menu item’s

state.

continued
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Table 4-1 QuickWin Routines (continued)
Subroutine _
Name/Syntax / Function Description
MODI FYMENUROUTI NEQQ Function Modifies a menu item’s
result = MODI FYMENUROUTI NEQQ callback routine.
(nmenul dD, item D, routine)
MODI FYMENUSTRI NGQQ Function Modifies a menu item'’s text
result = MODI FYMENUSTRI NGQQ string.
(nmenul D, item D, text)
REG STERMOUSEEVENT Function Registers the application
result = REG STERMOUSEEVENT defined routines to be
(unit, nouseevents, called on mouse events.
cal | backrouti ne)
SETEXI TQQ Function Sets a QuickWin
result = SETEXI TQQ ( exi t npde) application’s exit behavior.
SETMESSAGEQQ Subroutine Changes any QuickWin
CALL SETMESSAGEQQ (nsg, id) message, including status
' bar messages, state
messages, and dialog box
messages.
SETW NDOWVENUQQ Function Sets the menu to which a
result = SETW NDOWENUQQ ( nenul D) list of current child window
names are appended.
UNREG STERMOUSEEVENT Function Removes the routine
result = UNREG STERMOUSEEVENT Q:Iggwsf% gy SEEVENT
(uni t, nouseevents) oU '
WAI TONMOUSEEVENT Function Blocks a return until a
resul t = WAl TONMOUSEEVENT mouse event occurs.
(nmouseevents, keystate, X, V)
Color Conversion
| NTEGERTORGB Subroutine Converts an RGB color
CALL | NTEGERTORGB (rgb, red value to its red, green, and
green, bl ue) ' ' blue components

continue
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Table 4-1 QuickWin Routines (continued)
Subroutine I
Name/Syntax / Function Description
RGBTA NTECER Function Converts integers
result = RGBTOINTEGER (  red, specifying _red, green, and
green, bl ue) blue color into an RGB

integer (for use in RGB
routines).

Graphics Procedures

The QuickWin run-time library helps you turn graphics programs into simple
Windows applications. QuickWin applications support pixel-based graphics,
real-coordinate graphics, text windows, character fonts, user-defined menus,
mouse events, and editing (select/copy/paste) of text, graphics, or both.

To use the QuickWin library, invoke the compiler driver with the option / M\to
link to the QuickWin library, | i bqwi n. | i b, and add the following statement to
the program unit containing the QuickWin procedure(s):

I NCLUDE

“<installation directory>\include\flib.fd”

When QuickWin is not being used, you link by default to the library

libgwind.lib instead. This library consists of dummy versions of QuickWin
functions to avoid unresolved references at link time.

Note that QuickWin applications cannot be DLLs and QuickWin cannot be linked
with runtime routines that are in DLLSs.

Table 4-2 summarizes the Graphics procedures. When writing your applications,
you can use any case.
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Table 4-2 Graphics Routines and Functions Summary
Subroutine -
Name/Syntax / Eunction Description
ARC, ARC W Function

result = ARC (x1, y1, x2, y2,
X3, y3, x4, y4)

result = ARCW (w1, wl, wx2,
w2, w3, w3, wx4, w4)

Draws an arc.

CLEARSCREEN Subroutine Clears the screen,

CALL CLEARSCREEN ( area) viewport, or text window.

DI SPLAYCURSOR Function Graphics Function Turns

result = DI SPLAYCURSOR (toggl e) the cursor off and on.

ELLI PSE, ELLIPSE_W Function Draws an ellipse or circle

result = ELLIPSE (control, x1,

y1l, x2, y2)

result = ELLIPSE W (control,

wl, wl, w2, wy2)

FLOCDFI LL, FLOODFI LL_W Function Fills an enclosed area of

result = FLOODFILL (x, y the screen with the current

beol or) o color index, using the
current fill mask.

result = FLOODFILL_W (wx, wy,

bcol or)

FLOODFI LLRGB, FLOCDFI LLRGB_ W Function Fills an enclosed area of

result = FLOODFILLRGB (X, y the screen with the current

col or) o RGB color, using the
current.

result = FLOODFI LLRGB_W ( wx,

wy, col or)

GETARCI NFO Function Determines the end points

result = GETARCI NFO (pstart of the most recently drawn

pend, ppai nt) arc or pie.

GETBKCOLOR Function Returns the current

result = GETBKCOLOR ( )

background color index.

continued
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Table 4-2 Graphics Routines and Functions Summary (continued)
Name/Syntax /Sgsr:?:zgrr:e Description
CETBKCOLORRGB Function Returns the current
result = GETBKCOLORRGB ( ) background RGB color.
GETCOLOR Function Returns the current color
result = GETCOLOR ( ) index.

CETCOLORRGB Function Returns the current RGB
result = GETCOLORRGB ( ) color.

GETCURRENTPOSI TI ON, Subroutine Returns the coordinates of
GETCURRENTPQOSI TI ON_W the current graphics-output
CALL GETCURRENTPOSI TI ON (t) position.

CALL GETCURRENTPCSI TI ON.W (1wt )

CGETFI LLMASK Subroutine Returns the current fill
CALL GETFI LLMASK ( mask) mask

GETFONTI NFO Function Returns the current font
result = GETFONTI NFO (font) characteristics.
CETGTEXTEXTENT Function Determines the width of the
result = GETGTEXTEXTENT (text) fSé)rcletcified text in the current
GETGTEXTROTATI ON Function Get the current text rotation
result = GETGTEXTROTATION ( ) angle.

CETI MAGE, CETI MAGE_ W Subroutine Stores a screen image in
CALL GETI MAGE (x1, y1, x2, y2, memory.

i mage)

CALL GETI MAGE W (wx1l, wyl, wx2,

wy2, inage)

CETLI NESTYLE Function Returns the current line
result = GETLINESTYLE ( ) style.

CGETPHYSCOORD Subroutine Converts viewport

CALL GETPHYSCOORD (X, y, t)

coordinates to physical
coordinates.

continued
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Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine .
Name/Syntax / Eunction Description
GETPI XEL, GETPI XEL_W Function Returns a pixel’s color
result = GETPIXEL (x, Y) index.
result = GETPI XEL_W (wx, wy)
GETPI XELRGB, GETPI XELRGB_ W Function Returns a pixel's RGB
result = GETPI XELRGB (X, Y) color.
result = GETPI XELRGB_W (wx, wy)
GETPI XELS Function Returns the color indices of
CALL GETPI XELS (n, X, y, color) multiple pixels.
GETPI XELSRGB Function Returns the RGB colors of
CALL GETPI XELSRGB (n, x, v, multiple pixels.
col or)
CGETTEXTCOLOR Function Returns the current text
result = GETTEXTCOLOR ( ) color index
CGETTEXTCOLORRGB Function Returns the current text
result = GETTEXTCOLORRGB ( ) RGB color.
GETTEXTPOSI Tl ON Subroutine Returns the current
CALL GETTEXTPOSI TI ON (t) text-output position.
GETTEXTW NDOW Subroutine Returns the boundaries of
CALL GETTEXTW NDOW (r1, cl, r2, the current text window.
c2)
CGETVI EWCOORD, GETVI EWCOORD W Subroutine Converts physical or
CALL GETVI EWCOORD (X, vy, t) window coordinates to
CALL GETVI EWOOORD W'(vvx' wy viewport coordinates.
W ) B
GETW NDOWCOORD Subroutine Converts viewport
CALL GETW NDOWCOORD (X, Yy, W) coordinates to window
' coordinates.

GETWRI TEMODE Function Returns the logical write

result = GETWRI TEMODE ( )

mode for lines.

continued
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Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine .
Name/Syntax / Eunction Description
GRSTATUS Function Returns the status (success
result = GRSTATUS ( ) or failure) of the most
recently called graphics
routine.
| MAGESI ZE, | MAGESI ZE_W Function Returns image size in
result = | MAGESI ZE (x1, y1, x2, bytes.
y2)
result = | MAGESI ZE W (wx1, wyl,
WwX2, wy2)
I NI TI ALI ZEFONTS Function Initializes the font library.
result = I NI TI ALI ZEFONTS ( )
LI NETO, LI NETO W Function Draws a line from the
result = LI NETB (x, ) current position to a
result = LINETO W (wx, wy) specified point,
LOADI MAGE, LQOADI MAGE W Function Reads a Windows bitmap
result = LOADI MAGE (fil ename file (.BMP) and displays it at
' the specified location.
xcoord, ycoord)
result = LOADI MAGE_W (fil ename,
wxcoord, wycoord)
MOVETO, MOVETO W Subroutine Moves the current position
CALL MOVETO (x, vy, t) to the specified point.
CALL MOVETO W (wx, wy, W)
QUTGTEXT Subroutine Sends text in the current
CALL OUTGTEXT (text) font to the screen at the
current position.
QUTTEXT Subroutine Sends text to the screen at

CALL OUTTEXT (text)

the current position.

continued
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result = REMAPPALETTERGB

(i ndex, color)

Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine I
Name/Syntax / Eunction Description
PIE, PIE W Function Draws a pie slice.
result = PIE (i, x1, y1, x2, y2,
x3, y3, x4, y4)
result = PIEW(i, w1, wyl,
wWx2, wy2, wx3, w3, wx4, wy4)
POLYGON, POLYGON W Function Draws a polygon.
result = POLYGON (control
ppoi nts, cpoints)
result = POLYGON W (control
Wppoi nts, cpoints)
PUTIMAGE, PUTIMAGE_W Subroutine Retrieves an image from
CALL PUTI MAGE (X, y memory and displays it.
action)
CALL PUTI MAGE W (wx, wy,
action)
RECTANGLE, RECTANGLE W Function Draws a rectangle.
result = RECTANGLE (control,
x1, y1, x2, y2)
result = RECTANGLE W (control,
wxl, wyl, w2, wy?2)
RENMAPALLPALETTERGB Function Remaps a set of RGB color
result = REMAPALLPALETTERGB values to indices
(col ors) recognized by the current
video configuration.
REMAPPALETTERGB Function Remaps a single RGB color

value to a color index.

continued



QuickWin Library I

Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine .

Name/Syntax / Eunction Description

SAVEI MAGE, SAVElI MAGE W Function Captures a screen image

result = SAVEI MAGE (fil enane, apd saves it as a Windows
bitmap file.

ul xcoord, ulycoord, |rxcoord,

| rycoord)

result = SAVEI MAGE W (fil enane,

ul wxcoord, ul wcoord,

I rwxcoord, |rwycoord)

SCROLLTEXTW NDOW Function Scrolls the contents of a

CALL SCROLLTEXTW NDOW ( r ows) text window.

SETBKCOLOR Function Sets the current

result = SETBKCOLOR (col or) background color.

SETBKCOLORRGB Function Sets the current

result = SETBKCOLORRGB (col or) background color to a direct
color value rather than an
index to a defined palette.

SETCLI PRGN Subroutine Limits graphics output to a

CALL SETCLIPRGN (x1, yl1, x2, part of the screen.

X2)

SETCOLOR Function Sets the current color to a

result = SETCOLOR (col or) new color index.

SETCOLORRGB Function Sets the current color to a

result = SETCOLORRGB (col or) direct color value rather
than an index to a defined
palette.

SETFI LLMASK Subroutine Changes the current fill

CALL SETFILLMASK (nask) mask to a new pattern.

SETFONT Function Finds a single font

result = SETFONT (opti ons) matching the specified

characteristics and assigns
it to OUTGTEXT.

continued
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CALL SETTEXTW NDOW (r1, cl, r2,
c2)

Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine .
Name/Syntax / Eunction Description
SETGTEXTROTATI ON Subroutine Sets the direction in which
CALL SETGTEXTROTATI ON (degr ees) text is written to the
specified angle.
SETLI NESTYLE Subroutine Changes the current line
CALL SETLI NESTYLE (mask) style.
SETPI XEL, SETPI XEL_ W Function Sets color of a pixel at a
result = SETPIXEL (X, Y) specified location.
result = SETPI XEL_W (wx, wy)
SETPI XELRGB, SETPI XELRGB_W Function Sets RGB color of a pixel at
result = SETPI XELRGB (x, Y, a specified location.
col or)
result = SETPI XELRGB_W (wx, wy,
col or)
SETPI XELS Subroutine Sets the color indices of
CALL SETPI XELS (n, x, y, color) multiple pixels.
SETPI XELSRGB Subroutine Sets the RGB color of
CALL SETPIXELSRGB (n, X, VY, multiple pixels.
col or)
SETTEXTCOLOR Function Sets the current text color
result = SETTEXTCOLOR (i ndex) to a new color index.
SETTEXTCOLORRGB Function Sets the current text color
result = SETTEXTCOLORRGB to a direct color value rather
(col or) than an index to a defined
palette.

SETTEXTPCSI TI ON Subroutine Changes the current text
CALL SETTEXTPOSI TI ON (row, position.
columm, t)
SETTEXTW NDOW Subroutine Sets the current text display

window.

continued
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Table 4-2 Graphics Routines and Functions Summary (continued)
Subroutine I

Name/Syntax / Eunction Description
SETVI EWORG Subroutine Positions the viewport
CALL SETVI EWORG (X, vy, t) coordinate origin.
SETVI EWPORT Subroutine Defines the size and screen
CALL SETVI EWPORT (x1, y1, x2 position of the viewport.
y2)
SETW NDOW Function Defines the window
result = SETW NDOW (finvert, coordinate system.
wxl, wyl, w2, wy?2)
SETWRI TEMODE Function Changes the current logical
result = SETWRI TEMODE (wnode) write mode for lines.
VWRAPON Function Turns line wrapping on or
result = WRAPON (option) off.

Graphic Function Descriptions

ARC

Draws elliptical arcs using the current
graphics color

Prototype

| NTERFACE
FUNCTI ON ARC( X1, Y1, X2, Y2, X3, Y3, X4, Y4)
I NTEGER(2) ARC, X1, Y1, X2, Y2, X3, Y3, X4, Y4
END FUNCTI ON

END | NTERFACE
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X1,Y1 Input.] NTEGER( 2) . Viewport coordinates for
upper-left corner of bounding rectangle.

X2,Y2 Input.] NTEGER( 2) . Viewport coordinates for
lower-right corner of bounding rectangle.

X3,Y3 Input.] NTEGER( 2) . Viewport coordinates of start
vector.

X4, Y4 Input.] NTEGER( 2) . Viewport coordinates of end
vector.

Description

This function draws elliptical arcs using the current graphics color. The
center of the arc is the center of the bounding rectangle defined by the
points (X1, Y1) and (X2, Y2).

The arc starts where it intersects an imaginary line extending from the
center of the arc through (X3, Y3). It is drawn counterclockwise about the
center of the arc, ending where it intersects an imaginary line extending
from the center of the arc through (X4, Y4).

ARC uses the view-coordinate system. The arc is drawn using the current
color.

Output

Theresult typeis| NTEGER( 2) . It isnonzero if successful; otherwise, 0. If
the arcisclipped or partially out of bounds, the arc is considered
successfully drawn and the returnis 1. If the arc is drawn completely out of
bounds, the return is 0.
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ARC_W

Draws elliptical arcs using the current
graphics color

Prototype
| NTERFACE
FUNCTI ON ARC_W WK1, W1, WK2, W2, WK3, W3, \WK4, \Wr4)
I NTEGER(2) ARC W
DOUBLE PRECI SI ON WK1, W1, WK2, Wr2, WK3, W3, \WK4, W4

END FUNCTI ON

END | NTERFACE

WK1, WY1 Input. REAL( 8) . Window coordinates for upper-left
corner of bounding rectangle.

WK2, WY2 Input. REAL( 8) . Window coordinates for lower-right
corner of bounding rectangle.

WK3, W3 Input. REAL( 8) . Window coordinates of start vector.

WK4, W4 Input. REAL( 8) . Window coordinates of end vector.

Description

This function draws elliptical arcs using the current graphics color. The
center of the arc is the center of the bounding rectangle defined by the
points (WK1, WY1) and (WK2, WY2).

The arc starts where it intersects an imaginary line extending from the
center of the arc through (WK3, Wyr3). It is drawn counterclockwise about
the center of the arc, ending where it intersects an imaginary line extending
from the center of the arc through (W4, \Wy4).

ARC_Wuses the view-coordinate system. The arc is drawn using the current
color.
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Output

Theresult typeis| NTEGER( 2) . It isnonzero if successful; otherwise, 0. If
the arcisclipped or partially out of bounds, the arc is considered
successfully drawn and the returnis 1. If the arc is drawn completely out of
bounds, the return is 0.

GETARCINFO

Deter mines the endpoints (in viewport
coordinates) of the most recently drawn
arcor pie.

Prototype
| NTERFACE
FUNCTI ON GETARCI NGO( LPSTART, LPEND, LPPAI NT)
| NTEGCER(2) GETARCHI NFO
STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD
| NTEGER(2) YCOORD
END STRUCTURE
RECORD / XYCOORD/ LPSTART
RECORD / XYCOORD/ LPEND
RECORD / XYCOORD/ LPPAI NT
END FUNCTI ON
END | NTERFACE

LPSTART Output. Derived type XYCOORD. Viewport coordinates
of the starting point of the arc.

LPEND Output. Derived type XYCOORD. Viewport coordinates
of the end point of the arc.

LPPAI NT Output. Derived type XYCOORD. Viewport coordinates
of the point at which thefill begins.
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Description

GETARCI NFOupdates the LPSTART and L PEND XYCOORD derived typesto
contain the endpoints (in viewport coordinates) of the arc drawn by the most
recent call to the ARC or PI E functions. The XYCOORD derived type,
defined is:
TYPE XYCOORD

| NTEGER(2) XCOORD

| NTEGCER(2) YCOORD
END TYPE XYCOORD

The returned value in LPPAI NT specifies a point from which a pie can be
filled. You can usethistofill apiein acolor different from the border color.
After acall to GETARCI NFO, change colors using SETCOLORRGB. Use the
new color, along with the coordinates in LPPAI NT, as arguments for the
FLOCDFI LLRGB function.

Output

Theresult typeis| NTEGER( 2) . The result is nonzero if successful. The
result is zero if neither the ARC nor the PI E function has been successfully
called since the last time CLEARSCREEN or SETW NDOACONFI Gwas
successfully called, or since a new viewport was sel ected.

CLEARSCREEN

Erasesthe target area and fills it with
the current background color

Prototype

| NTERFACE
SUBROUTI NE CLEARSCREEN( AREA)
| NTEGER(2) AREA
END SUBROUTI NE
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END | NTERFACE

AREA Input. | NTEGER( 4) . Identifies the target area.

Description
Parameter AREA identifies the target area. Must be one of the following

symboalic constants (definedinf | i b. f d):
$GCLEARSCREEN

Clears the entire screen.

$GVI EMPORT Clears only the current viewport.
$GW NDOW Clears only the current text window (set with

SETTEXTW NDOW.

All pixelsin the target area are set to the color specified with

SETBKCOLORRGB. The default color is black.

Output
None

DISPLAYCURSOR

Controls cursor visibility

Prototype

| NTERFACE
FUNCTI ON DI SPLAYCURSOR( TOGGLE)
| NTEGER(2) DI SPLAYCURSOR, TOGGLE
END FUNCTI ON

END | NTERFACE

TOGGLE Input. | NTEGER( 2) . Constant that defines the cursor
state. Has two values:
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$CCURSOROFF

Makes the cursor invisible regardliess of its
current shape and mode.

$GCURSORON
Makes the cursor always visiblein graphics
mode.

Description
The function controls cursor visibility. Has these two values:

Cursor settings hold only for the currently active child window. You need to
call DI SPLAYCURSOR for each window in which you want the cursor to be
visible.

A call to SETW NDOWCONFI Gturns off the cursor.

Output
Theresult is the previous value of TOGGLE.

ELLIPSE

Draws a circle or an ellipse using the
current graphics color.

Prototype

| NTERFACE
FUNCTI ON ELLI PSE(CONTROL, X1, Y1, X2, Y2)
I NTEGER(2) ELLIPSE, CONTROL, X1, Y1, X2, Y2
END FUNCTI ON

END | NTERFACE

CONTROL Input. | NTEGER( 2) . Fill flag. Can be one of the
following symbolic constants:
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$GFI LLI NTERI OR
Fills the figure using the current color

and fill mask.
$GBORDER Does not fill the figure.
X1, Y1 Input. | NTEGER( 2) . Viewport coordinates for
upper-left corner of bounding rectangle.
X2, Y2 Input. | NTEGER( 2) . Viewport coordinates for

lower-right corner of bounding rectangle.

Description

When you use ELLI PSE, the center of the ellipse is the center of the
bounding rectangle defined by the viewport-coordinate points (X1, Y1) and
(X2, Y2). If the bounding-rectangle arguments define apoint or avertical or
horizontal line, no figure is drawn.

The control option given by $GFI LLI NTERI ORis equivalent to a
subsequent call to the FLOODFI LLRGB function using the center of the
ellipse asthe start point and the current color (set by SETCOLORRGB) asthe
boundary color. The border is drawn in the current color and line style.

Output

Theresult typeis| NTEGER( 2) . Theresult is nonzero if successful;
otherwise, 0. If the ellipseis clipped or partially out of bounds, the ellipseis
considered successfully drawn, and the returnis 1. If the ellipseis drawn
completely out of bounds, the returnis 0.
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ELLIPS W

Draws a circle or an ellipse using the
current graphics color.

Prototype
| NTERFACE
FUNCTI ON ELLI PSE_W CONTROL, WK1, W1, WK2, Wr2)
| NTEGER(2) ELLI PSE_W CONTROL
DOUBLE PRECI SI ON WK1, W1, WK2, W2
END FUNCTI ON
END | NTERFACE
CONTROL Input. | NTEGER( 2) . Fill flag. Can be one of the
following symbolic constants:

$GFI LLI NTERI OR
Fills the figure using the current color

and fill mask.
$GBORDER Does not fill the figure.
WK1, Wrl Input. REAL( 8) . Window coordinates for upper-left
corner of bounding rectangle.
WK2, W2 Input. REAL( 8) . Window coordinates for lower-right

corner of bounding rectangle.

Description

When you use ELLI PSE_Wthe center of the ellipseis the center of the
bounding rectangle defined by the window-coordinate points (WK1, Wy1)
and (WK2, Wr2). If the bounding-rectangle arguments define a point or a
vertical or horizontal line, no figure is drawn.

The control option given by $GFI LLI NTERI ORis equivalent to a
subsequent call to the FLOODFI LLRGB function using the center of the
ellipse as the start point and the current color (set by SETCOLORRGB) asthe
boundary color.
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The border is drawn in the current color and line style.

Output

Theresult typeis| NTEGER( 2) . Theresult is nonzero if successful;
otherwise, 0. If the ellipseis clipped or partially out of bounds, the ellipseis
considered successfully drawn, and the returnis 1. If the ellipseis drawn
completely out of bounds, the returnis 0.

FIOODFILL
Fills an area using the current color
index and fill mask.
Prototype
| NTERFACE
FUNCTI ON' FLOODFI LL( X, Y, BOUNDARY)
| NTEGER(2) FLOODFILL, X, Y, BOUNDARY
END FUNCTI ON
END | NTERFACE
X Y Input.] NTEGER( 2) . Viewport coordinates for fill
starting poi nt .
BCOLOR Input. | NTEGER( 2) . Color index of the boundary color.
Description

FLOODFI LL beginsfilling at the viewport-coordinate point (X, Y). Thefill
color used by FLOODFI LL isset by SETCOLOR. You can obtain the current
fill color index by calling GETCOLOR. These functions allow access only to
the colorsin the palette (256 or less). To access all available colorson a
VGA (262,144 colors) or atrue color system, use the RGB functions
FLOODFI LLRGB and FLOODFI LLRGB_W
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If the starting point liesinside afigure, the interior isfilled; if it lies outside
afigure, the background isfilled. In both cases, thefill color is the current
graphics color index set by SETCOLOR. The starting point must be inside or
outside the figure, not on the figure boundary itself. Filling occursin all
directions, stopping at pixels of the boundary color BCOLOR.

Output

Theresult typeis| NTEGER( 2) . Theresult isanonzero valueif successful;
otherwise, O (occursif thefill could not be completed, or if the starting point
lies on a pixel with the boundary color BCOLOR, or if the starting point lies
outside the clipping region).

FLOODFILL_W

Fills an area using the current color
index and fill mask.

Prototype
| NTERFACE
FUNCTI ON FLOCDFI LL_W WK1, Wr1, BOUNDARY)
| NTEGER(2) FLOODFI LL_W BOUNDARY
DOUBLE PRECI SI ON WK1, W1
END FUNCTI ON
END | NTERFACE
WK1, Wrl Input. REAL( 8) . Window coordinates for fill starting
point.
BCOLOR Input.] NTEGER( 2) . Color index of the boundary color.

Description

FLOODFI LL_Wheginsfilling at the window-coordinate point (WK1, WY1).
Thefill color used by FLOODFI LL_Wis set by SETCOLOR. You can obtain
the current fill color index by calling GETCOLCR. These functions allow
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access only to the colorsin the palette (256 or less). To access all available
colorson aVGA (262,144 colors) or atrue color system, use the RGB
functions FLOODFI LLRGB and FLOODFI LLRGB_ W

If the starting point liesinside afigure, the interior isfilled; if it lies outside
afigure, the background isfilled. In both cases, the fill color isthe current
graphics color index set by SETCOLOR. The starting point must be inside or
outside the figure, not on the figure boundary itself. Filling occursin all
directions, stopping at pixels of the boundary color BCOLOR.

Output

Theresulttypeis| NTEGER( 2) . Theresult isanonzero valueif successful;
otherwise, O (occursif thefill could not be completed, or if the starting point
lies on a pixel with the boundary color BCOLOR, or if the starting point lies
outside the clipping region).

FLOODFILLRGB

Fills an area using the current
Red-Green-Blue (RGB) color and fill
mask.

Prototype
| NTERFACE
FUNCTI ON FLOODFI LLRGB( X, Y, BCOLOR)
| NTEGER(2) FLOCDFI LLRGB, X, Y
| NTEGER(4) BCOLOR

END FUNCTI ON
END | NTERFACE
X, Y Input.] NTEGER( 2) . Viewport coordinates for fill
starting point.
BCOLOR Input.] NTEGER( 4) . RGB value of the boundary color.
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Description

FLOODFI LLRGB beginsfilling at the viewport-coordinate point (X, Y).
Thefill color used by FLOODFI LLRGB is set by SETCOLORRGB. You can
obtain the current fill color by calling GETCOL ORRGB.

If the starting point liesinside afigure, the interior isfilled; if it lies outside
afigure, the background isfilled. In both cases, thefill color isthe current
color set by SETCOLORRGB. The starting point must be inside or outside the
figure, not on the figure boundary itself. Filling occursin all directions,
stopping at pixels of the boundary color color.

Output

Theresulttypeis| NTEGER( 4) . Theresultisanonzero valueif successful;
otherwise, O (occursif thefill could not be completed, or if the starting point
lies on a pixel with the boundary color BCOLOR, or if the starting point lies
outside the clipping region).

FLOODFILLRGB_W

Fills an area using the current
Red-Green-Blue (RGB) color and fill mask.

Prototype
| NTERFACE
FUNCTI ON FLOCDFI LLRGB_W WK, WY, BCOLOR)
| NTEGER(2) FLOODFI LLRGB W
DOUBLE PRECI SI PON WK, W
| NTEGER(4) BCOLCR
END FUNCTI ON
END | NTERFACE

WK, WY Input. REAL( 8) . Window coordinates for fill starting
point.
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BCOLOR Input. | NTEGER( 4) . RGB value of the boundary color.

Description

FLOODFI LLRGB_Wheginsfilling at the window-coordinate point (WX, WY).
Thefill color used by FLOODFI LLRGB_Wis set by SETCOLORRGB. You
can obtain the current fill color by calling GETCOLORRGB.

If the starting point liesinside afigure, the interior isfilled; if it lies outside
afigure, the background isfilled. In both cases, the fill color isthe current
color set by SETCOLORRGB. The starting point must be inside or outside the
figure, not on the figure boundary itself. Filling occursin all directions,
stopping at pixels of the boundary color, BCOLOR.

Output

Theresulttypeis| NTEGER( 4) . Theresult isanonzero valueif successful;
otherwise, O (occursif thefill could not be completed, or if the starting point
lies on a pixel with the boundary color color, or if the starting point lies
outside the clipping region).

GETBKCOLOR

Getsthe current background color index
for both text and graphics output.

Prototype
| NTERFACE
FUNCTI ON GETBKCOLOR()
| NTEGER(4) GENBKCOLOR
END FUNCTI ON
END | NTERFACE
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Description

GETBKCOLOR returns the current background color index for both text and
graphics, as set with SETBKCOLOR. The color index of text over the
background color is set with SETTEXTCOLOR and returned with
GETTEXTCOLOR. The color index of graphics over the background color is
set with SETCOLOR and returned with GETCOLOR. These non-RGB color
functions use color indexes, not true color values, and limit the user to
colorsin the palette, at most 256. For access to al system colors, use
SETBKCOLORRGB, SETCOLORRGB, and SETTEXTCOL ORRGB.

Generdly, | NTEGER( 4) color arguments refer to color values and

| NTEGER( 2) color arguments refer to color indexes. The two exceptions
are GETBKCOLOR and SETBKCCOLOR. The default background index is 0,
which is associated with black unless the user remaps the palette with
REMAPPALETTERGB.

Output

Theresult typeis| NTEGER( 4) . Theresult is the current background color
index.

GETCOLOR

Gets the current graphics color index.

Prototype
| NTERFACE
FUNCTI ON GETCOLOR()
| NTEGER(2) GETCOLOR
END FUNCTI ON
END | NTERFACE
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Description

GETCOLOR returns the current color index used for graphics over the
background color as set with SETCOLOR. The background color index is set
with SETBKCOLOR and returned with GETBKCOLOR. The color index of
text over the background color is set with SETTEXTCOLOR and returned
with GETTEXTCOLOR. These non-RGB color functions use color indexes,
not true color values, and limit the user to colorsin the palette, at most 256.
For accessto all system colors, use SETCOLORRGB, SETBKCOLORRGB, and
SETTEXTCOLORRGB.

Output

Theresult typeis| NTEGER( 2) . Theresult is the current color index, if
successful; otherwise, - 1.

GETCURRENTPOSITION

Get the coordinates of the current
graphics position.

Prototype
| NTERFACE
SUBROUTI NE GETCURRENTPCSI TI ON( S)
STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD, YCOORD
END STRUCTURE
RECORD / XYCOORD/ S
END SUBRCUTI NE
END | NTERFACE
T Output. Derived type xycoord. Viewport coordinates of

current graphics position. The derived type XYCOORD is
defined asfollows:

TYPE XYCOORD
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| NTEGER(2) XCOORD ! x-coordinate
| NTEGER(2) YCOORD ! y-coordinate
END TYPE XYCOORD

Description

LI NETO, MOVETO, and QUTGTEXT all change the current graphics
position. It isin the center of the screen when awindow is created.

Graphics output starts at the current graphics position returned by
GETCURRENTPCSI TI ON. This position is not related to normal text output
(from OUTTEXT or W\RI TE, for example), which begins at the current text
position (see SETTEXTPGCSI TI ON). It does, however, affect graphics text
output from QUTGTEXT.

GETCURRENTPOSITION_W

Get the coordinates of the current
graphics position.

Prototype
| NTERFACE
SUBROUTI NE GETCURRENTPOSI TI ON_W( S)
STRUCTURE / WKYCQOORD/
DOUBLE PRECI SI ON WK, YX
END STRUCTURE
RECORD / WKYCOORD/ s
END SUBROUTI NE
END | NTERFACE
Wr Output. Derived type WKYCOORD. Window coordinates

of current graphics position. The derived type wxycoord
is defined as follows:

TYPE WKYCOORD
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REAL(8) WK I x-coordinate
REAL(8) WY I y-coordinate
END TYPE WKYCOORD

Description

LI NETO, MOVETO, and OUTGTEXT all change the current graphics
position. It isin the center of the screen when awindow is created.

Graphics output starts at the current graphics position returned by
GETCURRENTPQCSI TI ON_W This position is not related to normal text
output (from QUTTEXT or WRI TE, for example), which begins at the current
text position (see SETTEXTPGSI TI ON). It does, however, affect graphics
text output from QUTGTEXT.

GETFILLMASK

Returns the current pattern used to fill

Prototype
| NTERFACE
SUBROUTI NE GETFI LL( MASK)
| NTEGER(1) MASK( 8)
END SUBROUTI NE
END | NTERFACE

MASK Output. | NTEGER( 1) . One-dimensional array of length
8.

Description

There are 8 bytes in MASK, and each of the 8 bits in each byte represents a
pixel, creating an 8x8 pattern. The first element (byte) of MASK becomes the
top 8 hits of the pattern, and the eighth element (byte) of MASK becomesthe
bottom 8 bits.
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During afill operation, pixels with abit value of 1 are set to the current
graphics color, while pixelswith abit value of 0 are unchanged. The current
graphicscolor is set with SETCOLORRGB or SETCOLOR. The 8-byte mask is
replicated over the entirefill area. If no fill mask is set (with

SETFI LLMASK), or if the mask isall ones, solid current color isused in fill
operations.

Thefill mask controls thefill pattern for graphics routines
(FLOODFI LLRGB, PI E, ELLI PSE, POLYGON, and RECTANGLE).

GETIMAGE

Sores the screen image defined by a
specified bounding rectangle.

Prototype
| NTERFACE
SUBROUTI NE GETI MAGE( X1, Y1, X2, Y2, | MAGE)
I NTEGER(2) X1, Y1, X2, Y2
| NTEGER( 1) | MAGE( *)
END SUBROUTI NE
END | NTERFACE

X1, Y1 Input. | NTEGER( 2) . Viewport coordinates for
upper-left corner of bounding rectangle.

X2, Y2 Input. | NTEGER( 2) . Viewport coordinates for
lower-right corner of bounding rectangle.

| MAGE Output. | NTEGER( 1) . Array of single-byte integers.

Stored image buffer.

Description

GETI MAGE defines the bounding rectangle in viewport-coordinate points
(X1, Yl)and (X2, Y2).
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The buffer used to store the image must be large enough to hold it. You can
determinetheimage size by calling | MAGESI ZE at run time, or by using the
formula described under | MAGESI ZE. After you have determined the
image size, you can dimension the buffer accordingly.

GETIMAGE_W

Sores the screen image defined by a
specified bounding rectangle.

Prototype
| NTERFACE
SUBROUTI NE GETI MAGE._ W WK1, WY1, WK2, W2, | MAGE)
doubl e precision WK1, W1, WK2, W2
| NTEGER( 1) | MAGE(*)
I MS$ ATTRI BUTES REFERENCE : : | MAGE
END SUBROUTI NE
END | NTERFACE

WK1, W1 Input. REAL( 8) . Window coordinates for upper-|eft
corner of bounding rectangle.

WK2, W2 Input. REAL( 8) . Window coordinates for lower-right
corner of bounding rectangle.

| MAGE Output. | NTEGER( 1) . Array of single-byte integers.

Stored image buffer.

Description

GETI MAGE_WAdefines the bounding rectangle in window-coordinate points
(WK1, Wr1) and (WK2, Wr2).
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The buffer used to store the image must be large enough to hold it. You can
determinetheimage size by calling | MAGESI ZE at run time, or by using the
formula described under | MAGESI ZE. After you have determined the
image size, you can dimension the buffer accordingly.

GETLINESTYLE

Returns the current graphics line style.

Prototype
| NTERFACE
FUNCTI ON GETLI NESTYLE()
| NTEGER(2) GETLI NESTYLE
END FUNCTI ON
END | NTERFACE

Description

GETLI NESTYLE retrieves the mask (line style) used for line drawing. The
mask is a 16-bit number, where each bit represents a pixel in the line being
drawn.

If abitis 1, the corresponding pixel is colored according to the current
graphics color and logical write mode; if abit is 0, the corresponding pixel
isleft unchanged. The mask is repeated for the entire length of the line. The
default mask is #FFFF (asolid line). A dashed line can be represented by
#FFOO0 (long dashes) or #F0F0 (short dashes).

Theline styleis set with SETLI NESTYLE. The current graphics color is set
with SETCOLORRGB or SETCOLOR. SETWRI TEMODE affects how the line
is displayed.

Theline style retrieved by GETLI NESTYLE affects the drawing of straight
linesasin LI NETO, POLYGON and RECTANGLE, but not the drawing of
curved linesasin ARC, ELLI PSE or PI E.
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Output
Theresult typeis| NTEGER( 2) . Theresult isthe current line style.

GETPHYSCOORD

Translates viewport coordinates to
physical coordinates.

Prototype
| NTERFACE
SUBROUTI NE GETPHYSCOORD( X, Y, S)
| NTECER(2) X, Y
STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD, YCOORD
END STRUCTURE
RECORD / XYCOORD/ S
END SUBROUTI NE
END | NTERFACE

X Y Input. | NTEGER( 2) . Viewport coordinates to be
translated to physical coordinates.
S Output. Derived Type XYCOORD. Physical coordinates

of theinput viewport position.
TYPE xycoord
| NTEGER(2) XCOORD ! x-coordinate
| NTEGER(2) YCOORD ! y-coordinate
END TYPE XYCOORD
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Description

Physical coordinatesrefer to the physical screen. Viewport coordinates refer
to an area of the screen defined as the viewport with SETVI EWPORT. Both
take integer coordinate values. Window coordinates refer to awindow sized
with SETW NDOWor SETWBI ZEQQ. Window coordinates are floating-point
values and allow easy scaling of datato the window area.

GETPIXEL

Returns the color index of the pixel at a
specified location.

Prototype
| NTERFACE
FUNCTI ON GETPRI XEL( X, Y)
| NTEGER(2) GETPI XEL, X, Y
END FUNCTI ON
END | NTERFACE

X, Y Input. | NTEGER( 2) . Viewport coordinates for pixel
position.

Description

Color routines without the RGB suffix, such as GETPI XEL, use color
indexes, not true color values, and limit you to colorsin the palette, at most
256. To access all system colors, use SETPI XELRGB to specify an explicit
Red-Green-Blue value and retrieve the value with GETPI XELRGB.

Output

Theresult typeis| NTEGER( 2) . The result isthe pixel color index if
successful; otherwise, -1 (if the pixel lies outside the clipping region, for
example).
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GETPIXEL_W

Returns the color index of the pixel at a
specified location.

Prototype
| NTERFACE
FUNCTI ON GETPI XEL_W WK, W)
| NTEGER(2) GETPI XEL_W
DOUBLE PRECI SI ON WK, W
END FUNCTI ON
END | NTERFACE

WK, WY Input. REAL( 8) . Window coordinates for pixel
position.

Description

Color routines without the RGB suffix, such as GETPI XEL_ W use color
indexes, not true color values, and limit you to colorsin the palette, at most
256. To access al system colors, use SETPI XELRGB to specify an explicit
Red-Green-Blue vaue and retrieve the value with GETPI XEL RGB.

Output

Theresult typeis| NTEGER( 2) . Theresult isthe pixel color index if
successful; otherwise, -1 (if the pixel lies outside the clipping region, for
example).
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GETPIXELS
Gets the color indexes of multiple
pixels.
Prototype
| NTERFACE
SUBROUTI NE GETPI XELS(N, X, Y, O
| NTEGER(4) N I input : size of arrays
| NTEGER(2) X(*) I input : x coordinates
I NTEGER(2) Y(*) I input : y coordinates
I NTEGER(2) C(*) I input : palette indices
END SUBROUTI NE
END | NTERFACE
N Input. | NTEGER( 4) . Number of pixelsto get. Setsthe
number of elements in the other arguments.
X Y Input. | NTEGER( 2) . Parallel arrays containing
viewport coordinates of pixels to get.
C Output. | NTEGER( 2) . Array to befilled with the color
indexes of the pixelsat x and y.
Description

GETPI XELS fillsin the array COLOR with color indexes of the pixels
specified by the two input arrays X and Y. These arrays are parallel: the first
element in each of the three arrays refers to asingle pixel, the second
element refersto the next pixel, and so on.

If the pixel is outside the clipping region, the value placed in the color array
isundefined. Callsto GETPI XELS with Nlessthan 1 are ignored.

GETPI XELS isamuch faster way to acquire multiple pixel color indexes
than individual callsto GETPI XEL.
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The range of possible pixel color index values is determined by the current
video mode and palette, at most 256 colors. To access al system colorsyou
need to specify an explicit Red-Green-Blue (RGB) value with an RGB color
function such as SETPI XELSRGB and retrieve the value with

GETPI XELSRGB, rather than a palette index with a non-RGB color
function.

GETTEXTCOLOR

Gets the current text color index.

Prototype
| NTERFACE
FUNCTI ON GETTEXTCOLOR( )
| NTEGER(2) GETTEXTCOLOR
END FUNCTI ON
END | NTERFACE

Description

GETTEXTCOLOR returns the text color index set by SETTEXTCOLOR.
SETTEXTCOLOR affects text output with OUTTEXT, Rl TE, and PRI NT.
The background color index is set with SETBKCOLOR and returned with
GETBKCOLOR. The color index of graphics over the background color is set
with SETCOLOR and returned with GETCOLOR. These hon-RGB color
functions use color indexes, not true color values, and limit the user to
colorsin the palette, at most 256. To access al system colors, use
SETTEXTCOLORRGB, SETBKCOL ORRGB, and SETCOL ORRGB.

The default text color index is 15, which is associated with white unless the
user remaps the palette.

Output
Theresult typeis| NTEGER( 2) . It isthe current text color index.
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GETTEXTPOSITION

Returns the current text position.

Prototype
| NTERFACE
SUBROUTI NE GETTEXTPOSI TI ON( S)
STRUCTURE / RCCOORD/
| NTEGER(2) ROW COL
END STRUCTURE
RECORD / RCCOORD/ S
END SUBROUTI NE
END | NTERFACE

S Output. Derived type RCCOORD. Current text position.
TYPE RCCOCRD
I NTEGER(2) ROW ! Row coordinate
| NTEGER(2) COL I Col um coordinate
END TYPE RCCOORD

Description

The text position given by coordinates (1, 1) is defined as the upper-1eft
corner of the text window. Text output from the QUTTEXT function (and
WRI TE and PRI NT statements) begins at the current text position. Font text
is not affected by the current text position. Graphics output, including
OUTGTEXT output, begins at the current graphi cs output position, whichisa
separate position returned by GETCURRENTPOSI Tl ON.
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GETTEXTWINDOW

Finds the boundaries of the current text

window.

Prototype
| NTERFACE
SUBROUTI NE get t ext wi ndow( R1, C1, R2, C2)
| NTEGER(2) R1, C1, R2,C2
END SUBROUTI NE
END | NTERFACE

Rl, C1 Output. | NTEGER( 2) . Row and column coordinates for
upper-left corner of the text window.
R2, C2 Output . | NTEGER( 2) . Row and column coordinates

for lower-right corner of the text window.

Description

Output from QUTTEXT and WRI TE is limited to the text window. By
default, thisisthe entire window, unless the text window is redefined by
SETTEXTW NDOW

The window defined by SETTEXTW NDOWhas no effect on output from
QUTGTEXT.
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GETVIEWCOORD

Tranglates physical coordinates or
window coordinates to viewport

coordinates.

Prototype
I NTERFACE GETVI EWCOORD
SUBROUTI NE GETVI EWCOORD( X, Y, S)
I NTEGER(2) X, Y
STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD, YCOORD
END STRUCTURE
RECORD / XYCOORD/ S
END SUBROUTI NE
END | NTERFACE
X Y Input. | NTEGER( 2) . Physical coordinates to be
converted to viewport coordinates.
S Output. Derived type xycoord. Viewport coordinates.
TYPE XYCOORD
| NTEGER(2) XCOORD ! x-coordinate
| NTEGER(2) YCOORD ! y-coordinate
END TYPE XYCOORD

Description

Viewport coordinates refer to an area of the screen defined as the viewport
with SETVI EWPORT. Physical coordinates refer to the whole screen. Both
take integer coordinate values. Window coordinates refer to awindow sized
with SETW NDOWor SETWSI ZEQQ. Window coordinates are fl oating-point
values and allow easy scaling of data to the window area.
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GETVIEWCOORD_W

Translates physical coordinates or
window coordinates to viewport
coordinates.

Prototype
| NTERFACE
SUBRQUTI NE GETVI EWCOORD W WX, WY, S)
DOUBLE PRECI SI ON WK, W
STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD, YCOORD
END STRUCTURE
RECORD / XYCOORD/ S
END SUBRCUTI NE
END | NTERFACE
WK, WY Input. REAL( 8) . Window coordinates to be converted
to viewport coordinates.
S Output. Derived type xycoord. Viewport coordinates.
TYPE XYCOORD
| NTEGER(2) XCOORD ! x-coordinate
| NTEGER( 2) ycYCOORDoor d I y-coordinate
END TYPE XYCOORD

Description

Viewport coordinates refer to an area of the screen defined as the viewport
with SETVI EWPORT. Physical coordinates refer to the whole screen. Both
take integer coordinate values. Window coordinates refer to awindow sized
with SETW NDOWor SETWBI ZEQQ. Window coordinates are floating-point
values and allow easy scaling of datato the window area.
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GETWINDOWCOORD

Translates viewport coordinates to
window coordinates.

Prototype
| NTERFACE GETW NDOWCOORD
SUBROUTI NE GETW NDOWCOORD( X, Y, S)
I NTEGER(2) X, Y
STRUCTURE / XYCOORDY
DOUBLE PRECI SION X, Y
END STRUCTURE
RECORD / wxycoord/ s
END SUBROUTI NE
END | NTERFACE

X Y Input. | NTEGER( 2) . Viewport coordinates to be
converted to window coordinates.
Wr Output. Derived type XYCOORD. Window coordinates.
TYPE XYCOORD
REAL(8) X I x-coordinate
REAL(8) Y ! y-coordinate
END TYPE XYCOORD
Description

Physical coordinates refer to the physical screen. Viewport coordinates refer
to an area of the screen defined as the viewport with SETVI EWPORT. Both
take integer coordinate values. Window coordinates refer to awindow sized
with SETW NDOWor SETWSI ZEQQ. Window coordinates are fl oating-point
values and allow easy scaling of datato the window area.
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GETWRITEMODE

Returns the current logical write mode.

Prototype
| NTERFACE
FUNCTI ON GETWRI TEMODE( )
| NTEGER(2) GETWRI TEMODE

END FUNCTI ON
END | NTERFACE
Description

Returns the current logical write mode, which is used when drawing lines
withthe LI NETO, POLYGON, and RECTANGLE functions. Thewritemodeis
set with SETVRI TEMODE.

Output

Theresult typeis | NTEGER( 2) . Theresult isthe current write mode. The
default value is $GPSET. Possible return values are:

$GPSET Causes lines to be drawn in the current graphics color.
(default)
$GAND Causes lines to be drawn in the color that is the logical

AND of the current graphics color and the current
background color.

$COR Causes lines to be drawn in the color that is the logical
OR of the current graphics color and the current
background color.

$CPRESET Causes lines to be drawn in the color that is the logical
NOT of the current graphics color.

$GXOR Causes linesto be drawn in the color that is the logical
exclusive OR (XOR) of the current graphics color and the
current background color.
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GRSTATUS

Returns the status of the most recently
used graphics routine.

Prototype
| NTERFACE
FUNCTI ON GRSTATUS()
i nt eger *2 GRSTATUS
END FUNCTI ON
END | NTERFACE

Description

Use GRSTATUS immediately following a call to a graphics routine to
determine if errors or warnings were generated. Return values less than 0
are errors, and values greater than 0 are warnings.

$GRFI LEWRI TEERROR Error writing bitmap file
$CRFI LEOPENERROR Error opening bitmap file
$CRI MAGEREADERROR Error reading image
$GRBI TMAPDI SPLAYERROR  Error displaying bitmap
$GRBI TMAPTOOLARGE Bitmap too large

$GRI MPROPERBI TMAPFORVAT
Improper format for bitmap file

$GRFI LEREADERROR Error reading file
$GRNOBI TMAPFI LE No bitmap file
$CRI NVALI DI MAGEBUFFER Image buffer data inconsistent

$GRI NSUFFI Cl ENTMEMORY  Not enough memory to allocate buffer or to
complete afill operation

$GRI NVALI DPARAVETER One or more parametersinvalid
$CRMODENOT SUPPORTED Requested video maode not supported
$GRERROR Graphics error
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$CRK Success
$GRNOQUTPUT No action taken
$CRCLI PPED Output was clipped to viewport

$CRPARAMETERALTERED One or more input parameters was altered
to be within range, or pairs of parameters
were interchanged to be in the proper order
After agraphics call, compare the return value of GRSTATUS to $GROK to
determineif an error has occurred.

Output
Theresulttypeis| NTEGER( 2) . Theresult isthe status of the most recently
used graphics function.

IMAGESIZE

Returns the number of bytes needed to
store the image inside the specified
bounding rectangle.

Prototype
| NTERFACE
FUNCTI ON | MAGESI ZE( X1, Y1, X2, Y2)
| NTEGER(4) | MAGESI ZE
I NTEGER(2) X1, Y1, X2, Y2

END FUNCTI ON
END | NTERFACE
X1, Y1 InpuT. | NTEGER( 2) . Viewport coordinates for
upper-left corner of image.
X2, Y2 Input. | NTEGER( 2) . Viewport coordinates for

lower-right corner of image.
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Description

| MAGESI ZE defines the bounding rectangle in viewport-coordinate points
(X1, Y1)and (X2, Y2).Returnsthe number of bytes needed to store the
image inside the specified bounding rectangle. Useful for determining how
much memory is needed for acall to GETI MAGE.

Output

Theresult typeis| NTEGER( 4) . The result is the storage size of an image
in bytes.

IMAGESIZE_W

Returns the number of bytes needed to
store the image inside the specified
bounding rectangle.

Prototype
| NTERFACE
FUNCTI ON | MAGESI ZE_ W WK1, W1, WK2, Wr2)
| NTEGER(4) | MAGESI ZE_W
DOUBLE PRECI SI ON WK1, WY1, WK2, WY2

END FUNCTI ON
END | NTERFACE
WK1, Wrl Input. REAL( 8) . Window coordinates for upper-left
corner of image.
WK2, W2 Input. REAL( 8) . Window coordinates for lower-right

corner of image.

Description

| MAGESI ZE_W(defines the bounding rectangle in terms of
window-coordinate points (WK1, Wy1) and (\WK2, WY2).

4-47



I Intel Fortran Libraries Reference

4-48

The function returns the number of bytes needed to store the image inside
the specified bounding rectangle. | MAGESI ZE is useful for determining
how much memory is needed for acall to GETI MAGE.

Output

Theresult typeis| NTEGER( 4) . Theresult is the storage size of an image
in bytes.

LINETO

Draws a line from the current graphics
position up to and including the end

Prototype
| NTERFACE
FUNCTI ON LI NETQ( X, Y)
I NTEGER(2) LINETQ X, Y
END FUNCTI ON
END | NTERFACE

X Y Input. | NTEGER( 2) . Viewport coordinates of end
point.

Description

Thelineis drawn using the current graphics color, logical write mode, and
line style. The graphics color is set with SETCOLORRGB, the write mode
with SETWRI TEMODE, and the line style with SETLI NESTYLE.

If no error occurs, LI NETO sets the current graphics position to the
viewport point (X, Y).

If you use FLOCDFI LLRGB to fill in aclosed figure drawn with LI NETO,
the figure must be drawn with asolid line style. Line styleis solid by default
and can be changed with SETLI NESTYLE.
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Output

Theresult typeis| NTEGER( 2) . Theresult isanonzero valueif successful;
otherwise, 0.

LINETO_W

Draws a line from the current graphics
position up to and including the end
point.

Prototype
| NTERFACE
FUNCTI ON LI NETO_W WX, W)
| NTEGER(2) LI NETO W
dDOUBLE PRECI SI ON WX, WY
END FUNCTI ON
END | NTERFACE

WK, WY Input. REAL( 8) . Window coordinates of end point.

Description

Thelineis drawn using the current graphics color, logical write mode, and
line style. The graphics color is set with SETCOLORRGB, the write mode
with SETWRI TEMODE, and the line style with SETLI NESTYLE.

If no error occurs, LI NETO_Wsets the current graphics position to the
window point (WK, ).

If you use FLOODFI LLRGB tofill in aclosed figure drawn with LI NETO_W
thefigure must be drawnwith asolid line style. Line styleis solid by default
and can be changed with SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . Theresult isanonzero valueif successful;
otherwise, 0.
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LOADIMAGE

Reads an image froma Windows bitmap
fileand displaysit at a specified

location.

Prototype
| NTERFACE
FUNCTI ON LOADI MAGE( FNAME, X, V)
| NTEGER(4) LOADI MAGE, X, Y
CHARACTER( LEN=*) FNANME

END FUNCTI ON
END | NTERFACE
FNAME Input. CHARACTER( LEN=*) . Path of the bitmap file.
X Y Input. | NTEGER( 4) . Viewport coordinates for

upper-left corner of image display.

Description

Theimageisdisplayed with the colorsin the bitmap file. If the color palette
in the bitmap file is different from the current system palette, the current
palette is discarded and the bitmap’s palette is loaded.

LOADI MACE specifes the screen placement of the image in viewport
coordinates.

Output

Theresult typeis| NTEGER( 4) . Theresult iszero if successful; otherwise,
anegative value.
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LOADIMAGE_W

Reads an image froma Windows bitmap
fileand displaysit at a specified
location.

Prototype
| NTERFACE
FUNCTI ON LOADI MAGE_W FNAME, WK, W)
| NTEGER(4) LOADI MAGE_ W
CHARACTER( LEN=*) FNAME
DOUBLE PRECI SI ON WK, WY

END FUNCTI ON
END | NTERFACE
FNAVE Input. CHARACTER( LEN=*) . Path of the bitmap file.
WK, W Input. REAL( 8) . Window coordinates for upper-left

corner of image display.

Description

Theimageisdisplayed with the colorsin the bitmap file. If the color palette
in the bitmap file is different from the current system palette, the current
palette is discarded and the bitmap’s palette is loaded.

LOADI MACGE_Wspecifies the screen placement of the image in window
coordinates.

Output

Theresult typeis| NTEGER( 4) . Theresult is zero if successful; otherwise,
anegative value.
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MOVETO

Movesthe current graphics positionto a
specified point. No drawing occurs.

Prototype
| NTERFACE MOVETO
SUBROUTI NE MOVETQ( X, Y, S)
I NTEGER(2) X, Y
integer*2 vy
STRUCTURE / XYCOORDY
| NTEGER(2) XCOORD, YCOORD
END STRUCTURE
RECORD / XYCOORD/ S
END SUBRCUTI NE
END | NTERFACE

X Y Input. | NTEGER( 2) . Viewport coordinates of the new
graphics position.
S Output. Derived type XYCOORD. Viewport coordinates

of the previous graphics position.
TYPE XYCOORD
| NTEGER(2) XCOORD ! x coordinate
| NTEGER(2) YCOORD ! y coordinate
END TYPE XYCOORD

Description

MOVETOsets the current graphics position to the viewport coordinate (X, Y).
It assign the coordinates of the previous position to S respectively.
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MOVETO_ W

Movesthe current graphics positionto a
specified point. No drawing occurs.

Prototype
| NTERFACE
SUBROUTI NE MOVETO W WK, WY, S)
DOUBLE PRECI SI ON WK, W
STRUCTURE / WKYCQOORD/
DOUBLE PRECI SI ON WK, WY
END STRUCTURE
RECORD / WKYCOORD/ s
END SUBROUTI NE
END | NTERFACE

WK, W Input. REAL( 8) . Window coordinates of the new
graphics position.
S Output. Derived type WKYCOORD. Window coordinates

of the previous graphics position.
TYPE WKYCOORD
REAL(8) WK | x wi ndow coordinate
REAL(8) WY ! y wi ndow coordi nate
END TYPE WKYCOORD

Description

MOVETO_Wsets the current graphics position to the window coordinates
(WK, WY). Next call to MOVETO_ Wassigns the coordinates of the previous
position to S, respectively.
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OUTTEXT

In text or graphics mode, sends a string
of text to the screen, including any
trailing blanks.

Prototype
| NTERFACE
SUBROUTI NE OUTTEXT( TEXT)
CHARACTER( LEN=*) TEXT
END SUBROUTI NE
END | NTERFACE

TEXT Input. CHARACTER( LEN=*) . String to be displayed.

Description

Text output begins at the current text position in the color set with
SETTEXTCOLORRGB or SETTEXTCOLOR. No formatting is provided. After
it outputs the text, OUTTEXT updates the current text position.

PIE

Draws a pie-shaped wedge in the
current graphics color.

Prototype
| NTERFACE
FUNCTI ON PI E( I, X1, Y1, X2, Y2, X3, Y3, X4, Y4)
I NTEGER(2) PIE, I, X1, Y1, X2,Y2, X3, Y3, X4, Y4
END FUNCTI ON
END | NTERFACE
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I Input. | NTEGER( 2) . Fill flag. One of the following
symbolic constants:

$GFI LLI NTERI OR Fillsthe figure using the current
color and fill mask.

$GBORDER Does not fill the figure.

X1, Y1 Input. | NTEGER( 2) . Viewport coordinates for
upper-left corner of bounding rectangle.

X2, Y2 Input. | NTEGER( 2) . Viewport coordinates for
lower-right corner of bounding rectangle.

X3, Y3 Input. | NTEGER( 2) . Viewport coordinates of start
vector.

X4, Y4 Input. | NTEGER( 2) . Viewport coordinates of end
vector.

Description

The border of the pie wedge is drawn in the current color set by

SETCOLORRGB.

The PI E function uses the viewport-coordinate system. The center of the
arc isthe center of the bounding rectangle, which is specified by the
viewport-coordinate points (X1, Y1) and (X2, Y2). The arc starts where it
intersects an imaginary line extending from the center of the arc through
(X3, Y3). It isdrawn counterclockwise about the center of the arc, ending
where it intersects an imaginary line extending from the center of the arc
through (X4, Y4).

Thefill flag option $GFI LLI NTERI ORis equivalent to a subsequent call to
FLOCDFI LLRGB using the center of the pie as the starting point and the
current graphics color (set by SETCOLORRGB) asthefill color. If you want a
fill color different from the boundary color, you cannot use the
$GFILLINTERIOR option. Instead, after you have drawn the pie wedge,
change the current color with SETCOLORRGB and then call

FLOODFI LLRGB. You must supply FLOCDFI LLRGB with an interior point
in the figure you want to fill. You can get this point for the last drawn pie or
arc by calling GETARCI NFO.
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If you fill the pie with FLOCDFI LLRGB, the pie must be bordered by a solid
line style. Line styleis solid by default and can be changed with
SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . Theresult is nonzero if successful;
otherwise, 0. If the pieis clipped or partially out of bounds, the pieis
considered successfully drawn and the returnis 1. If the pieis drawn
completely out of bounds, the returnisO.

PIE_ W

Draws a pie-shaped wedge in the
current graphics color.

Prototype
| NTERFACE
FUNCTI ON PI E W I, WK1, WY1, WK2, W2, WK3, W3, K4, \WY4)
| NTEGER(2) PIE_ W |
DOUBLE PRECI SI ON WK1, WY1, WK2, Wr2, WK3, W3, W4, W4
END FUNCTI ON
END | NTERFACE
I Input. | NTEGER( 2) . Fill flag. One of the following
symbolic constants:

$GFI LLI NTERI OR Fillsthe figure using the current
color and fill mask.

$GBORDER Does not fill the figure.

WK1, WYl Input. REAL( 8) . Window coordinates for upper-|eft
corner of bounding rectangle.

WK2, WY2 Input. REAL( 8) . Window coordinates for lower-right

corner of bounding rectangle.
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WK3, W3 Input. REAL( 8) . Window coordinates of start vector.
WK4, W4 Input. REAL( 8) . Window coordinates of end vector.
Description

The border of the pie wedge is drawn in the current color set by
SETCOLORRGB.

The PI E_Wfunction uses the window-coordinate system. The center of the
arc isthe center of the bounding rectangle specified by the
window-coordinate points (WK1, Wr1) and (WK2, W¥2). The arc starts
where it intersects an imaginary line extending from the center of the arc
through (WK3, W¥3). It is drawn counterclockwise about the center of the
arc, ending where it intersects an imaginary line extending from the center
of the arc through (WK4, Wy4).

Thefill flag option $GFI LLI NTERI ORis equivalent to a subsequent call to
FLOCDFI LLRGB using the center of the pie as the starting point and the
current graphics color (set by SETCOLORRGB) asthefill color. If you want a
fill color different from the boundary color, you cannot use the

$CFI LLI NTERI OR option. Instead, after you have drawn the pie wedge,
change the current color with SETCOLORRGB and then call

FLOODFI LLRGB. You must supply FLOCDFI LLRGB with an interior point
in the figure you want to fill. You can get this point for the last drawn pie or
arc by calling GETARCI NFO.

If you fill the pie with FLOCDFI LLRGB, the pie must be bordered by a solid
line style. Line styleis solid by default and can be changed with
SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . The result is nonzero if successful;
otherwise, 0. If the pieis clipped or partially out of bounds, the pieis
considered successfully drawn and the returnis 1. If the pieis drawn
completely out of bounds, the returnisO.
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POLYGON

Draws a polygon using the current

graphics color, logical write mode, and

line style.

Prototype
| NTERFACE

FUNCTI ON POLYGON( CONTROL, LPPOI NTS, CPOI NTS)
| NTEGR(2) POLYGON, CONTROL, CPOI NTS

STRUCTURE / XYCOORD/
| NTEGER(2) XCOORD
| NTEGER(2) YCOORD
END STRUCTURE
RECORD / XYCOORD/ LPPOI NTS( *)

END FUNCTI ON
END | NTERFACE

CONTRCOL

LPPO NTS

CPO NTS
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Input. | NTEGER( 2) . Fill flag. One of the following
symbolic constants:

$GFI LLI NTERI OR Fillsthe figure using the current
color and fill mask.

$GBORDER Does not fill the figure.
Input. Derived type XYCOORD. Array of derived types
defining the polygon vertices in viewport coordinates.
TYPE XYCOORD
| NTEGER(2) XCOORD
| NTEGER(2) YCOORD
END TYPE XYCOORD

Input. | NTEGER( 2) . Number of polygon vertices.
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The border of the polygon is drawn in the current graphics color, logical
write mode, and line style, set with SETCOLORRGB, SETWRI TEMODE, and
SETLI NESTYLE, respectively. The POLYGON routine uses the
viewport-coordinate system (expressed in xycoord derived types).

Description

The arguments LPPQOl NTS are arrays whose elements are XYCOORD or
VWKYCOORD derived types. Each element specifies one of the polygon’s
vertices. The argument CPOl NTS is the number of elements (the number of
vertices) in the LPPOI NTS array.

Note that POL YGON draws between the verticesin their order in the array.
Therefore, when drawing outlines, skeletal figures, or any other figure that
isnot filled, you need to be careful about the order of the vertices. If you
don’t want lines between some vertices, you may need to repeat vertices to
make the drawing backtrack and go to another vertex to avoid drawing
across your figure. Also, POLYGON draws a line from the last specified
vertex back to the first vertex.

If you fill the polygon using FLOODFI LLRGB, the polygon must be
bordered by a solid line style. Line styleis solid by default and can be
changed with SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . Theresult isnonzero if anything is drawn;
otherwise, 0.

POLYGON_W

Draws a polygon using the current
graphics color, logical write mode, and
line style.

Prototype
| NTERFACE
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FUNCTI ON POLYGON_W CONTROL, LPPO NTS, CPO NTS)
I NTEGR(2) PCOLYGON_W CONTRCL, CPOI NTS
STRUCTURE / WKYCQOORD/
DOUBLE PRECI SI ON WK, WY
END STRUCTURE
RECORD / WKYCOORD/ LPPOI NTS( *)
END FUNCTI ON
END | NTERFACE
CONTROL Input. | NTEGER( 2) . Fill flag. One of the following
symbolic constants:

$GFI LLI NTERI OR Fillsthe figure using the current
color and fill mask.

$GBORDER Does not fill the figure.

LPPO NTS Input. Derived type WKYCOORD. Array of derived types
defining the polygon vertices in window coordinates.
TYPE WKYCOORD
REAL(W WK, W
END TYPE WKYCOORD

CPO NTS Input. | NTEGER( 2) . Number of polygon vertices.

Description

The border of the polygon is drawn in the current graphics color, logica
write mode, and line style, set with SETCOLORRGB, SETWRI TEMODE, and
SETLI NESTYLE, respectively. The POLYGON_Wroutine uses real-valued
window coordinates (expressed in wxycoord types).

The arguments LPPOl NTS are arrays whose elements are XYCOORD or
VWKYCOORD derived types. Each element specifies one of the polygon’s
vertices. The argument CPOl NTS is the number of elements (the number of
vertices) in the LPPOI NTS array.

Note that POLYGON_Wdraws between the verticesin their order in the array.
Therefore, when drawing outlines, skeletal figures, or any other figure that
isnot filled, you need to be careful about the order of the vertices. If you

don’t want lines between some vertices, you may need to repeat vertices to
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make the drawing backtrack and go to another vertex to avoid drawing
across your figure. Also, POLYGON_Wdraws aline from the last specified
vertex back to the first vertex.

If you fill the polygon using FLOODFI LLRGB, the polygon must be
bordered by a solid line style. Line styleis solid by default and can be
changed with SETLI NESTYLE.

Output
Theresult typeis| NTEGER( 2) . Theresult isnonzero if anything isdrawn;
otherwise, 0.
PUTIMAGE
Transferstheimage stored in memory to
the screen.
Prototype

| NTERFACE
SUBROUTI NE PUTI MAGE( X, Y, | MAGE, ACTI ON)
| NTEGER(2) X, Y, ACTI ON
| NTEGER( 1) | MAGE( *)
END SUBROUTI NE
END | NTERFACE

XY Input. | NTEGER( 2) . Viewport coordinates for
upper-left corner of the image when placed on the
screen.

I MAGE Input. | NTEGER( 1) . Array of single-byte integers.
Stored image buffer.

ACTI ON Input. | NTEGER( 2) . Interaction of the stored image

with the existing screen image. One of the following
symbolic constants:
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$GAND

$COR

$GPRESET

$GPSET

$GXOR

Forms a new screen display asthelogica
AND of the stored image and the existing
screen display. Points that have the same
color in both the existing screen image
and the stored image remain the same
color, while points that have different
colors arejoined by alogical AND.

Superimposes the stored image onto the
existing screen display. The resulting
image isthe logical OR of theimage.

Transfersthe data point-by-point onto the
screen. Each point has the inverse of the
color attribute it had when it was taken
from the screen by GETI MAGE,
producing a negative image.

Transfers the data point-by-point onto the
screen. Each point has the exact color
attribute it had when it was taken from
the screen by GETI MAGE.

Causes points in the existing screen
image to be inverted wherever a point
exists in the stored image. This behavior
islike that of acursor. If you perform an
exclusive OR of an image with the
background twice, the background is
restored unchanged. This allows you to
move an object around without erasing
the background. The $GXCR constant isa
special mode often used for animation.

In addition, the following ternary raster operation
constants can be used (described in the online
documentation for the WIN32 API BitBIt):

$CSRCCOPY (same as $GPSET)
$GSRCPAI NT (same as $GOR)
$GSRCAND (same as $GAND)
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$GSRCI NVERT (same as $GXOR)
$GSRCERASE

$GNOTSRCCOPY (same as $GPRESET)
$GNOTSRCERASE
$GVERGECOPY

$GVERGEPAI NT

$GPATCOPY

$GPATPAI NT

$GPATI NVERT

$GDSTI NVERT

$CBLACKNESS

$GNH TENESS

Description

PUTI MAGE places the upper-left corner of the image at the viewport
coordinates (X, ).

PUTIMAGE_W

Transferstheimage stored in memory to
the screen.

Prototype
| NTERFACE
SUBROUTI NE PUTI MAGE_ W WK, WY, | MAGE, ACTI ON)
DOUBLE PRECI SI ON WK, WY
I NTEGER( 1) | MAGE(*)
I MS$ ATTRI BUTES REFERENCE : : I MAGE
| NTEGER(2) ACTI ON
END SUBROUTI NE
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END | NTERFACE

Input. REAL( 8) . REAL(8). Window coordinates for
upper-left corner of the image when placed on the

WK, WY

I MAGE

ACTI ON

screen.

Input. | NTEGER( 1) . Array of single-byte integers.
Stored image buffer.

Input. | NTEGER( 2) . Interaction of the stored image
with the existing screen image. One of the following
symbolic constants:

$GAND

$COR

$GPRESET

$GPSET

$GXOR

Forms anew screen display asthe logical
AND of the stored image and the existing
screen display. Points that have the same
color in both the existing screen image
and the stored image remain the same
color, while points that have different
colors arejoined by alogical AND.

Superimposes the stored image onto the
existing screen display. The resulting
image isthe logical OR of the image.

Transfers the data point-by-point onto the
screen. Each point has the inverse of the
color attribute it had when it was taken
from the screen by GETI MAGE_W
producing a negative image.

Transfers the data point-by-point onto the
screen. Each point has the exact color
attribute it had when it was taken from
the screen by GETI MAGE_W

Causes points in the existing screen
image to be inverted wherever a point
existsin the stored image. This behavior
islikethat of a cursor. If you perform an
exclusive OR of an image with the
background twice, the background is
restored unchanged. This allows you to
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move an object around without erasing
the background. The $GXOR constant isa
specia mode often used for animation.

In addition, the following ternary raster operation
constants can be used (described in the online
documentation for the WIN32 API BitBIt):

$GSRCCOPY (same as $GPSET)
$GSRCPAI NT (same as $GOR)
$GSRCAND (same as $GAND)
$GSRCI NVERT (same as $GXOR)
$GSRCERASE

$GNOTSRCCOPY (same as $GPRESET)
$GNOTSRCERASE
$GVERGECOPY

$GVERGEPAI NT

$GPATCORPY

$GPATPAI NT

$GPATI NVERT

$CGDSTI NVERT

$GBLACKNESS

$GNH TENESS

Description

PUTI MAGE_Wplaces the upper-left corner of the image at the window
coordinates (WK, \WY).
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RECTANGLE

Draws a rectangle using the current
graphics color, logical write mode, and
line style.

Prototype
| NTERFACE
FUNCTI ON RECTANGLE( CONTROL, X1, Y1, X2, Y2)
| NTEGER(2) RECTANGLE
| NTEGER(2) CONTROL, X1, Y1, X2, Y2

END FUNCTI ON
END | NTERFACE
CONTROL Input. | NTEGER( 2) . Fill flag. One of the following

symbolic constants:

$CFI LLI NTERI OR Drawsasolid figure using the
current color and fill mask.

$CBORDER Draws the border of arectangle
using the current color and line
style.
X1, Y1 Input. | NTEGER( 2) . Viewport coordinates for
upper-left corner of rectangle.
X2, Y2 Input. | NTEGER( 2) . Viewport coordinates for
lower-right corner of rectangle.

Description

The RECTANGLE function uses the viewport-coordinate system. The
viewport coordinates (X1, Y1) and (X2, Y2) are the diagonally opposed
corners of the rectangle.

SETCOLORRGB sets the current graphics color. SETFI LLMASK sets the
current fill mask. By default, filled graphic shapes are filled solid with the
current color.
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If you fill the rectangle using FLOCDFI LLRGB, the rectangle must be
bordered by a solid line style. Line styleis solid by default and can be
changed with SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . The result is nonzero if successful;
otherwise, 0.

RECTANGLE_W

Draws a rectangle using the current
graphics color, logical write mode, and
line style.

Prototype
| NTERFACE
FUNCTI ON RECTANGLE_W CONTROL, WK1, W1, WK2, \W2)
| NTEGER(2) RECTANGLE_W CONTRCL
DOUBLE PRECI SI ON WK1, WY1, WK2, W2
END FUNCTI ON
END | NTERFACE

CONTROL Input. | NTEGER( 2) . Fill flag. One of the following
symbolic constants:

$GFI LLI NTERI OR Draws asolid figure using the
current color and fill mask.

$CBORDER Draws the border of arectangle
using the current color and line
style.
WK1, WYl Input. REAL( 8) . Window coordinates for upper-left
corner of rectangle.
WK2, WY2 Input. REAL( 8) . Window coordinates for lower-right

corner of rectangle.
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Description

The RECTANGLE_Wfunction uses the window-coordinate system. The
window coordinates (WK1, Wr1) and (WK2, WY2) are the diagonally
opposed corners of the rectangle.

SETCOLORRGB sets the current graphics color. SETFI LLMASK sets the
current fill mask. By default, filled graphic shapes are filled solid with the
current color.

If you fill the rectangle using FLOCDFI LLRGB, the rectangle must be
bordered by a solid line style. Line styleis solid by default and can be
changed with SETLI NESTYLE.

Output

Theresult typeis| NTEGER( 2) . Theresult is nonzero if successful;
otherwise, 0.

REMAPALLPALETTERGB

Remaps a set of Red-Green-Blue (RGB)
color values to indexes recognized by
the video hardware.

Prototype
| NTERFACE
FUNCTI ON REMAPALLPALETTERGB( COLORS)
| NTEGER(2) REMAPALLPALETTERGB
| NTEGER(4) COLORS(*)

END FUNCTI ON
END | NTERFACE
COLORS Input. | NTEGER( 4) . Ordered array of RGB color
values to be mapped in order to indexes. Must hold
0-255 elements.
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Description

The REMAPAL L PALETTERGB function remaps all of the available color
indexes simultaneously (up to 236; 20 indexes are reserved by the operating
system). The COLORS argument points to an array of RGB color values.
The default mapping between the first 16 indexes and color valuesis shown
in the following table.

Index Color Index Color

0 $BLACK 8 $GRAY

1 $BLUE 9 $LIGHTBLUE

2 $GREEN 10 $LIGHTGREEN

3 $CYAN 11 $LIGHTCYAN

4 $RED 12 $LIGHTRED

5 $MAGENTA 13 $LIGHTMAGENTA
6 $BROWN 14 $YELLOW

7 $SWHITE 15 $BRIGHTWHITE

The number of colors mapped can be fewer than 236 if the number of colors
supported by the current video mode is fewer, but at most 236 colors can be
mapped by REMAPALLPALETTERGB. Most Windows graphics drivers
support a palette of 256K colors or more, of which only afew can be
mapped into the 236 palette indexes at atime. To access and use all colors
on the system, bypass the palette and use direct RGB color functions such
as such as SETCOLORRGB and SETPI XEL SRGB.

In each RGB color value, each of the three colors, red, green and blue, is
represented by an eight-bit value (2 hex digits). In the values you specify
with REMAPAL LPALETTERGSB, red isthe rightmost byte, followed by green
and blue. The RGB value'sinternal structureis asfollows:

Larger numbers correspond to stronger color intensity with binary
11111111 (hex FF) the maximum for each of the three components. For
example, #008080 yields full-intensity red, #00FF0O0 full-intensity green,
#FFO000 full-intensity blue, and #FFFFFF full-intensity for all three,
resulting in bright white.
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Output

Theresult typeis| NTEGER( 4) . REMAPALLPALETTERGB returns O if
successful; otherwise, - 1.

REMAPPALETTERGB

Remaps one color index to an RGB
color value.

Prototype
| NTERFACE
FUNCTI ON REMAPPALETTERGB( | NDEX, COLOR)
| NTEGER(4) REMAPPALETTERGB, COLOR
| NTEGER(2) | NDEX

END FUNCTI ON
END | NTERFACE
COLOR Input. | NTEGER( 4) . RGB color valueto assign to a
color index.
I NDEX Input. | NTEGER( 2) . Color index to be reassigned an
RGB color.
Description

The REMAPPALETTERGB function remaps one of the available color
indexes (up to 236; 20 indexes are reserved by the operating system). The
COLCOR argument is the RGB color value to assign. The default mapping
between the first 16 indexes and color values is shown in the following

table..
Index Color Index Color
0 $BLACK 8 $GRAY
1 $BLUE 9 $LIGHTBLUE

continued
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Index Color Index Color

2 $GREEN 10 $LIGHTGREEN

3 $CYAN 11 $LIGHTCYAN

4 $RED 12 $LIGHTRED

5 $MAGENTA 13 $LIGHTMAGENTA
6 $BROWN 14 $YELLOW

7 $SWHITE 15 $BRIGHTWHITE

The number of colors mapped can be fewer than 236 if the number of colors
supported by the current video mode is fewer, but at most 236 colors can be
mapped by REMAPPAL ETTERGB. Most Windows graphics drivers support a
palette of 256K colors or more, of which only afew can be mapped into the
236 palette indexes at atime. To access and use al colors on the system,
bypass the palette and use direct RGB color functions such as such as
SETCOLORRGB and SETPI XELSRGB.

In each RGB color value, each of the three colors, red, green and blue, is
represented by an eight-bit value (2 hex digits). In the values you specify
with REMAPPAL ETTERGS, red isthe rightmost byte, followed by green and
blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary
11111111 (hex FF) the maximum for each of the three components. For
example, #008080 yields full-intensity red, #00FF0O0 full-intensity green,
#FF000O full-intensity blue, and #FFFFFF full-intensity for al three,
resulting in bright white.

Output

Theresult typeis| NTEGER( 4) . REMAPPALETTERGSB returns the previous
color assigned to the index.
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SAVEIMAGE

Saves an image from a specified portion
of the screen into a Windows bitmap

file.

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON SAVEI MAGE( FNAME, X1, Y1, X2, Y2)
CHARACTER( LEN=*) FNANE
| NTEGER(4) X1, Y1, X2, Y2

END FUNCTI ON
END | NTERFACE
FNAME Input. CHARACTER( LEN=*) . Path of the bitmap file.
X1, Y1 Input. | NTEGER( 4) . Viewport coordinates for
upper-left corner of the screen image to be captured.
X2, Y2 Input. | NTEGER( 4) . Viewport coordinates for

lower-right corner of the screen image to be captured.

Description

The SAVEI MAGE function captures the screen image within arectangle
defined by the upper-left and lower-right screen coordinates and stores the
image as a Windows bitmap file specified by FNAME. Theimageis stored
with a palette containing the colors displayed on the screen.

SAVEI MAGE defines the bounding rectangle in viewport coordinates.

Output

Theresult typeis| NTEGER( 4) . Theresult iszero if successful; otherwise,
anegative value.
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SAVEIMAGE_W

Saves an image from a specified portion
of the screen into a Windows bitmap
file.

Prototype
| NTERFACE
| NTEGER(4) FUNCTI ON SAVEI MAGE_W FNAME, X1, Y1, X2, Y2)
CHARACTER( LEN=*) FNAME
DOUBLE PRECI SI ON WK1, WY1, WK2, W2

END FUNCTI ON
END | NTERFACE
FNAME Input. CHARACTER( LEN=*) . Path of the bitmap file.
X1, Y1 Input. REAL( 8) . Window coordinates for upper-left
corner of the screen image to be captured.
X2, Y2 Input. REAL( 8) . Window coordinates for lower-right

corner of the screen image to be captured.

Description

The SAVElI MAGE_Wfunction captures the screen image within arectangle
defined by the upper-left and lower-right screen coordinates and stores the
image as a Windows bitmap file specified by FNAME. Theimageis stored
with a palette containing the colors displayed on the screen.

SAVEI MAGE_W defines the bounding rectangle in window coordinates.

Output

Theresult typeis| NTEGER( 4) . Theresultiszeroif successful; otherwise,
anegative value.
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SCROLLTEXTWINDOW

Scrolls the contents of a text window.

Prototype
| NTERFACE
SUBRQUTI NE SCROLLTEXTW NDOW ROAS)
| NTEGER(2) ROWS
END SUBROUTI NE
END | NTERFACE

ROWS Input. | NTEGER( 2) . Number of rows to scroll.

Description

The SCROLLTEXTW NDOWSsubroutine scrolls the text in atext window
(previously defined by SETTEXTW NDOW. The default text window is the
entire window.

The rows argument specifies the number of linesto scroll. A positive value
for rows scrolls thewindow up (the usual direction); anegative value scrolls
the window down. Specifying a number larger than the height of the current
text window is equivalent to calling CLEARSCREEN ($GW NDOW. A value
of 0 for ROWS has no effect.

SETBKCOLOR

Setsthe current background color index
for both text and graphics.

Prototype
| NTERFACE
FUNCTI ON SETBKCOLOR( COLOR)
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| NTEGER(4) SETBKCOLOR, COLOR
END FUNCTI ON
END | NTERFACE

COLOR Input. | NTEGER( 4) . Color index to set the background
color to.

Description

SETBKCOL OR changes the background color index for both text and
graphics. The color index of text over the background color is set with
SETTEXTCOLOR. The color index of graphics over the background color
(used by drawing functions such as FLOCODFI LL and ELLI PSE) is set with
SETCOLOR. These non-RGB color functions use color indexes, not true
color values, and limit the user to colorsin the palette, at most 256. For
access to all system colors, use SETBKCOLORRGB, SETCOLORRGB, and
SETTEXTCOLORRGB.

Changing the background color index does not change the screen
immediately. The change becomes effective when CLEARSCREEN is
executed or when doing text input or output, such as with READ, WRI TE, or
OUTTEXT. The graphics output function OQUTGTEXT does not affect the
color of the background.

Generdly, | NTEGER( 4) color arguments refer to color values and

I NTEGER( 2) color arguments refer to color indexes. The two exceptions
are GETBKCOLOR and SETBKCCOLOR. The default background color index
is 0, which is associated with black unless the user remaps the palette with
REMAPPALETTERGB.

Output

Theresult typeis| NTEGER( 4) . The result is the previous background
color index.
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SETCLIPRGN

Limits graphics output to part of the

screen.

Prototype
| NTERFACE
SUBROUTI NE SETCLI PRGN( X1, Y1, X2, Y2)
I NTEGER(2) X1, Y1, X2, Y2
END SUBROUTI NE
END | NTERFACE

X1, Y1 Input. | NTEGER( 2) . Physical coordinatesfor upper-left
corner of clipping region.
X2, Y2 Input. | NTEGER( 2) . Physical coordinates for

lower-right corner of clipping region.

Description

The SETCLI PRGN function limitsthe display of subsequent graphics output
and font text output to that which fits within a designated area of the screen
(the "clipping region"). The physical coordinates (X1, Y1) and (X2, Y2) are
the upper-left and lower-right corners of the rectangle that defines the
clipping region. The SETCLI PRGN function does not change the
viewport-coordinate system; it merely masks graphics output to the screen.

SETCLI PRGN affects graphics and font text output only, such as
QUTGTEXT. To mask the screen for text output using QUTTEXT, use
SETTEXTW NDOW



QuickWin Library I

SETCOLOR

Sets the current graphics color index.

Prototype
| NTERFACE
FUNCTI ON SETCOLOR( COLOR)
| NTEGER(2) SETCOLOR
| NTEGER(2) COLOR
END FUNCTI ON
END | NTERFACE
COLOR Input. | NTEGER( 2) . Color index to set the current
graphics color to.

Description

The SETCOLOR function sets the current graphics color index, whichis
used by graphics functions such as ELLI PSE. The background color index
isset with SETBKCOLOR. The color index of text over the background color
is set with SETTEXTCOLOR. These non-RGB color functions use color
indexes, not true color values, and limit the user to colorsin the palette, at
most 256. For access to all system colors, use SETCOLORRGB,
SETBKCOLORRGB, and SETTEXTCOL ORRGB.

Output

Theresult typeis| NTEGER( 2) . The result is the previous color index if
successful; otherwise, -1.
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SETFILLMASK

Sets the current fill mask to a new

pattern.

Prototype
| NTERFACE
SUBRQUTI NE SETFI LLMASK( MASK)
| NTEGER(1) MASK( 8)
END SUBROUTI NE
END | NTERFACE

MASK Input. | NTEGER( 1) . One-dimensional array of
length 8.

Description

There are 8 bytes in MASK, and each of the 8 bits in each byte represents a
pixel, creating an 8x8 pattern. The first element (byte) of MASK becomes the
top 8 bits of the pattern, and the eighth element (byte) of MASK becomesthe
bottom 8 bits.

During afill operation, pixelswith abit value of 1 are set to the current
graphics color, while pixels with a bit value of zero are set to the current
background color. The current graphics color is set with SETCOLORRGB or
SETCOLOR. The 8-byte mask is replicated over the entire fill area. If no fill
mask is set (with SETFI LLMASK), or if the mask isall ones, solid current
color isused in fill operations.

The fill mask controls the fill pattern for graphics routines
(FLOODFI LLRGB, PI E, ELLI PSE, POLYGON, and RECTANGLE).

To change the current fill mask, determine the array of bytes that
corresponds to the desired bit pattern and set the pattern with
SETFI LLMASK, asin the following example.
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SETLINESTYLE

Sets the current line styleto a new line

Prototype
| NTERFACE
SUBROUTI NE SETLI NESTYLE( MASK)
| NTEGER(2) MASK
END SUBROUTI NE
END | NTERFACE

Input. | NTEGER( 2) . Desired Quickwin line-style
mask. (See the table below.)

MASK

Description

The mask is mapped to the style that most closly equivalences the the
percentage of the bitsin the mask that are set. The style produces lines that
cover acertain percentage of the pixelsin that line.

SETLI NESTYLE setsthe style used in drawing aline. You can choose from
the following styles:

QuickWin Internal Windows Selection

Mask Style Criteria Appearance
OxFFFF PS_SOLID 16 bits on

OXEEEE PS_DASH 11to 15 bitson
OXECEC  PS_DASHDOT 10 bitson  _ _____ ____
OXECCC PS_DASHDOTDOT 9bitson _ _ _
OXAAAA PS_DOT 1 to 8 bits on

0x0000 PS_NULL 0 bits on
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SETLI NESTYLE affects the drawing of straight linesasin LI NETO,
POLYGON, and RECTANGLE, but not the drawing of curved linesasin ARC,
ELLI PSE, or PI E.

The current graphics color is set with SETCOLORRGB or SETCOLOR.
SETWRI TEMODE affects how the lineis displayed.

SETPIXEL

Setsa pixel at a specified location to the
current graphics color index.

Prototype
| NTERFACE
FUNCTI ON SETPI XEL( X, Y)
| NTEGER(2) SETPI XEL, X, Y

END FUNCTI ON
END | NTERFACE
XY Input. | NTEGER( 2) . Viewport coordinates for target
pixel.
Description

SETPI XEL sets the specified pixel to the current graphics color index. The
current graphics color index is set with SETCOLOR and retrieved with
GETCOLOR. The non-RGB color functions (such as SETCOLOR and

SETPI XELS) use color indexes rather than true color values.

Output

Theresult typeis| NTEGER( 2) . Theresult is the previous color index of
the target pixel if successful; otherwise, -1 (for example, if the pixel lies
outside the clipping region).
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SETPIXEL_W

Setsa pixel at a specified location to the
current graphics color index.

Prototype
| NTERFACE
FUNCTI ON SETPI XEL_W WX, W)
| NTEGER(2) SETPI XEL_W
DOUBLE PRECI SI ON WK, W
END FUNCTI ON
END | NTERFACE

WK, WY Input. REAL( 8) . Window coordinates for target pixel.

Description

SETPI XEL_ Wsets the specified pixel to the current graphics color index.
The current graphics color index is set with SETCOLOR and retrieved with
GETCOLOR. The non-RGB color functions (such as SETCOLOR and
SETPI XELS) use color indexes rather than true color values.

Output

Theresult typeis| NTEGER( 2) . The result is the previous color index of
the target pixel if successful; otherwise, -1 (for example, if the pixel lies
outside the clipping region).

4-81



I Intel Fortran Libraries Reference

4-82

SETPIXELS

Setsthe color indexes of multiple pixels.

Prototype
| NTERFACE
SUBROUTI NE SETPI XELS(N, X, Y, COLOR)
| NTEGER(4) N I size of arrays
I NTEGER(2) X(*), Y(*)! X, y coordinates
| NTEGER(2) COLOR(*)! palette indices
END SUBROUTI NE
END | NTERFACE

N Input. | NTEGER( 4) . Number of pixelsto set. Setsthe
number of elements in the other arguments.

X, Y Input. | NTEGER( 2) . Parallel arrays containing
viewport coordinates of pixelsto set.

COLOR Input. | NTEGER( 2) . Array containing color indexes to
set the pixelsto.

Description

SETPI XELS sets the pixels specified in the arrays x and y to the color
indexesin COLOR. These arrays are parallel: the first element in each of the
three arrays refers to asingle pixel, the second element refers to the next
pixel, and so on.

If any of the pixels are outside the clipping region, those pixels are ignored.
Callsto SETPI XELS with Nlessthan 1 are also ignored. SETPI XELSisa
much faster way to set multiple pixel color indexes than individual callsto
SETPI XEL.

Unlike SETPI XELS, SETPI XEL SRGB gives access to the full color
capacity of the system by using direct color values rather than indexesto a
palette. The non-RGB color functions (such as SETPI XELS and
SETCOLOR) use color indexes rather than true color values.
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If you use color indexes, you are limited to the colors available in the
palette, at most 256. Some display adapters (SVGA and true color) are
capable of creating 262,144 (256K) colors or more. To access any available
color, you need to specify an explicit RGB value with an RGB color
function, rather than a palette index with a non-RGB color function.

SETTEXTCOLOR

Sets the current text color index.

Prototype
| NTERFACE
FUNCTI ON SETTEXTCOLOR( | NDEX)
| NTEGER(2) SETTEXTCOLOR, | NDEX
END FUNCTI ON
END | NTERFACE

I NDEX Input. | NTEGER( 2) . Color index to set the text color to.

Description

SETTEXTCOLOR sets the current text color index. The default value is 15,
which is associated with white unless the user remaps the pal ette.
GETTEXTCOLOR returns the text color index set by SETTEXTCOLOR.
SETTEXTCOLOR affects text output with OUTTEXT, WRI TE, and PRI NT.

Output
Theresult typeis| NTEGER( 2) . The result is the previous text color index.
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SETTEXTPOSITION

Sets the current text position to a
specified position relative to the current
text window.

Prototype
| NTERFACE
SUBROUTI NE SETTEXTPOSI TI ON(ROW COL, S)
| NTEGER(2) ROW COL
i nteger*2 col
STRUCTURE / RCCOORD/
| NTEGER(2) ROW COL
i nteger*2 col
END STRUCTURE
RECORD / RCCOORD s
END SUBROUTI NE
END | NTERFACE

ROW Input. | NTEGER( 2) . New text row position.
caL Input. | NTEGER( 2) . New text column position.
S Output. Derived type rccoord. Previous text position.

TYPE RCCOCORD
| NTEGER(2) ROW! Row coordinate
I NTEGER(2) COL ! Col unm coordi nate
END TYPE RCCOORD

Description

Subsequent text output with the QUTTEXT function (as well as standard
console /O statements, such as PRI NT and WRI TE) begins at the point

(ROWCOL).
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SETTEXTWINDOW

Sets the current text window.

Prototype
| NTERFACE
SUBROUTI NE SETTEXTW NDOW R1, C1, R2, C2)
i NTEGER(2) R1,C1, R2, C2
END SUBROUTI NE
END | NTERFACE

R1, C1 Input. | NTEGER( 2) . Row and column coordinates for
upper-left corner of the text window.
R2, C2 Input. | NTEGER( 2) . Row and column coordinates for

lower-right corner of the text window.

Description

SETTEXTW NDOWSspecifies awindow in row and column coordinates
where text output to the screen using OUTTEXT, WRI TE, or PRI NT will be
displayed. You set the text location within this window with
SETTEXTPOSI Tl ON.

Text is output from the top of the window down. When the window is full,
successive lines overwrite the last line.

SETTEXTW NDOWdoes not affect the output of the graphics text routine
OUTGTEXT. Use the SETVI EMPORT function to control the display areafor
graphics output.
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SETVIEWORG

Moves the viewport-coordinate origin
(O, 0) to the specified physical point.

Prototype

| NTERFACE
SUBROUTI NE SETVI EMORG( X, Y, S)
I NTEGER(2) X, Y
integer*2 vy
STRUCTURE / XYCOORDY

| NTEGER( 2) XCOORD, YCOORD

END STRUCTURE
RECORD / XYCOORD/ s
END SUBROUTI NE

END | NTERFACE

X, Y Input. | NTEGER( 2) . Physical coordinates of new
viewport origin.
S Output. Derived type XYCOORD. Physical coordinates of

the previous viewport origin.
TYPE XYCOORD
| NTEGER(2) XCOORD ! x-coordinate
| NTEGER(2) YCOORD ! y-coordinate
END TYPE XYCOORD

Description

The XYCOORD type variable s, returns the physical coordinates of the
previous viewport origin.
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SETVIEWPORT

Redefines the graphics viewport

Prototype
| NTERFACE
SUBROUTI NE SETVI EWPORT( X1, Y1, X2, Y2)
I NTEGER(2) X1, Y1, X2,Y2
END SUBROUTI NE
END | NTERFACE

X1, Y1 Input. | NTEGER( 2) . Physical coordinatesfor upper-left
corner of viewport.
X2, Y2 Input. | NTEGER( 2) . Physical coordinates for

lower-right corner of viewport.

Description

Redefines the graphics viewport by defining a clipping region in the same
manner as SETCLI PRGN and then setting the viewport-coordinate origin to
the upper-left corner of the region. The physical coordinates (X1, Y1) and
(X2, Y2) are the upper-left and lower-right corners of the rectangular
clipping region. Any window transformation done with the SETW NDOW
functionisrelative to the viewport, not the entire screen.

SETWINDOW

Defines a window bound by the
specified coordinates.

Prototype
| NTERFACE
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FUNCTI ON SETW NDOW FI NVERT, WK1, WY1, WK2, \W2)
| NTEGER(2) SETW NDOW
LOG CAL(2) FI NVERT
DOUBLE PRECI SI ON WK1, WY1, WK2, W
END FUNCTI ON
END | NTERFACE
FI NVERT Input. LOG CAL( 2) . Direction of increase of the y-axis.
If FI NVERT is. TRUE. , the y-axisincreases from the
window bottom to the window top (as Cartesian
coordinates). If FI NVERT is. FALSE. , they-axis
increases from the window top to the window bottom
(as pixel coordinates).

WK1, WYl Input. REAL( 8) . Window coordinates for upper-|eft
corner of window.
WK2, W2 Input. REAL( 8) . Window coordinates for lower-right

corner of window.

Description

The SETW NDOWfunction determines the coordinate system used by all
window-relative graphics routines. Any graphics routines that end in _W
(such as ARC_WRECTANGLE_Wand LI NETO_W use the coordinate sytem
set by SETW NDOW

Any window transformation done with the SETW NDOWfunction isrelative
to the viewport, not the entire screen.

An arc drawn using inverted window coordinates is not an upside-down
version of an arc drawn with the same parametersin a noninverted window.
Thearcisstill drawn counterclockwise, but the points that define where the
arc begins and ends are inverted.

If WK1 equals WK2 or WY1 equals Wr2, SETW NDOWfails.

Output

Theresult typeis| NTEGER( 2) . Theresult is The result is nonzero if
successful; otherwise, O (for example, if the program that calls SETW NDOW
isnot in a graphics mode).
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SETWRITEMODE

Setsthe current logical write mode.

Pr ot ot ype
| NTERFACE
FUNCTI ON SETWRI TEMODE( WMODE)
| NTEGER(2) SETWRI TEMODE, WMODE

END FUNCTI ON
END | NTERFACE
WWWODE Input. | NTEGER( 2) . Write mode to be set. One of the

following symbolic constants :

$GPSET Causes lines to be drawn in the current
graphics color. (Default)

$GAND  Causeslinesto be drawn in the color that is
thelogical AND of the current graphics color
and the current background color.

$COR Causeslinesto be drawn in the color that isthe
logical OR of the current graphics color and the
current background color.

$CPRESET Causeslinesto be drawn in the color that is
the logical NOT of the current graphics color.

$GXOR Causes linesto be drawn in the color that is the
logical exclusive OR (XOR) of the current
graphics color and the current background
color.

In addition, one of the following binary raster operation
constants can be used (described in the online
documentation for the WIN32 APl SetROP2):

$GR2_BLACK
$GR2_NOTMERGEPEN
$GR2_MASKNOTPEN
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$GR2_NOTCOPYPEN (same as $GPRESET)
$GR2_ MASKPENNOT

$GR2_NOT

$GR2_ XORPEN (same as $GXOR)
$GR2_NOTMASKPEN
$GR2_MASKPEN (same as $GAND)
$GR2_NOTXORPEN

$GR2_NOP

$GR2_MERGENOTPEN

$GR2_ COPYPEN (same as $GPSET)
$GR2_MERGEPENNOT
$GR2_MERGEPEN (same as $GOR)
$CGR2_WHI TE

Description

Sets the current logical write mode, which is used when drawing lines with
the LI NETO, POLYGON, and RECTANGLE functions. The current graphics
color is set with SETCOLORRGB (or SETCOLOR) and the current
background color is set with SETBKCOLORRGB (or SETBKCOLOR). Asan
example, suppose you set the background color to yellow (#00FFFF) and
the graphics color to purple (#FFO0FF) with the following commands:

OLDCOLOR = SETBKCOLORRGB( #00FFFF)

CALL CLEARSCREEN( $GCLEARSCREEN)

OLDCOLOR = SETCOLORRGB( #FFO0FF)
If you then set the write mode with the $GAND option, linesare drawn in red
(#0000FF) ; with the $GOR option, lines are drawn in white ( #FFFFFF) ;
with the $GXOR option, lines are drawn in turquoise (#FFFF00); and with
the $GPRESET option, lines are drawn in green (#00FF00). Setting the
write mode to $GPSET causes lines to be drawn in the graphics color.

Output

Theresult typeis| NTEGER( 2) . The result is the previous write mode if
successful; otherwise, -1.
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WRAPON

Controls the text output wrap.

Prototype
| NTERFACE
FUNCTI ON WRAPON( OPTI ON)
| NTEGER(2) WRAPON, OPTI ON

END FUNCTI ON
END | NTERFACE
OPTI ON Input. | NTEGER( 2) . Wrap mode. One of the following

symbolic constants:

$ONRAPOFF  Truncates lines at right edge of window
border.

$ONRAPON  Wraps lines at window border, scrolling
if necessary.

Description

Controls whether text output with the OUTTEXT function wrapsto a new
line or istruncated when the text output reaches the edge of the defined text
window. VWRAPON does not affect font routines such as OUTGTEXT.

Output

Theresult typeis| NTEGER( 2) . The result is the previous value of
OPTI ON.
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Per Pixel and Color Functions

GETCOLORRGB

Gets the current graphics color
Red-Green-Blue (RGB) value.

Prototype
| NTERFACE
FUNCTI ON GETCOLRRGB()
i nt eger *4 GETCOLRRGB
END FUNCTI ON
END | NTERFACE

Description

Gets the current graphics color Red-Green-Blue (RGB) value (used by
graphics functions such as ARC, ELLI PSE, and FLOODFI LLRGB). In each
RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you retrieve
with GETCOLORRGB, red is the rightmost byte, followed by green and blue.
The RGB value'sinternal structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF0O0 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

GETCOLORRGB returns the RGB color value of graphics over the
background color (used by graphics functions such as ARC, ELLI PSE, and
FLOODFI LLRGB), set with SETCOLORRGB. GETBKCOLORRGB returns the
RGB color value of the current background for both text and graphics, set
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with SETBKCOLORRGB. GETTEXTCOL ORRGB returns the RGB color value
of text over the background color (used by text functions such as OUTTEXT,
VRl TE, and PRI NT), set with SETTEXTCOLORRGB.

SETCOLORRGB (and the other RGB color selection functions
SETBKCOLORRGB and SETTEXTCOLORRGB) sets the color to avalue
chosen from the entire available range. The non-RGB color functions
(SETCOLOR, SETBKCOLOR, and SETTEXTCOLOR) use color indexes rather
than true color values. If you use color indexes, you are limited to the colors
available in the palette, at most 256. Some display adapters (SVGA and true
color) are capable of creating 262,144 (256K) colors or more. To access any
available color, you need to specify an explicit RGB value with an RGB
color function, rather than a palette index with anon-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe RGB value of the current
graphics color.

GETBKCOLORRGB

Gets the current background
Red-Green-Blue (RGB) color value for
both text and graphics.

Prototype
| NTERFACE
FUNCTI ON GETBKCOLORRGB( )
| NTEGER(4) CGETBKCOLORRGB
END FUNCTI ON
END | NTERFACE
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Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you retrieve

with GETBKCOLORRGB, red is the rightmost byte, followed by green and

blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF0O0 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

GETBKCOLORRGB returns the RGB color value of the current background
for both text and graphics, set with SETBKCOLORRGB. The RGB color
value of text over the background color (used by text functions such as
QUTTEXT, WRI TE, and PRI NT) is set with SETTEXTCOLORRGB and
returned with GETTEXTCOLORRGB. The RGB color value of graphics over
the background color (used by graphics functions such as ARC, OUTGTEXT,
and FLOCDFI LLRGB) is set with SETCOLORRGB and returned with
GETCOLORRGB.

SETBKCOLORRGB (and the other RGB color selection functions
SETCOLORRGB and SETTEXTCOLORRGB) sets the color to avalue chosen
from the entire available range. The non-RGB color functions
(SETBKCOLOR, SETCOLCR, and SETTEXTCOLOR) use color indexes rather
than true color values. If you use color indexes, you are limited to the colors
availablein the palette, at most 256. Some display adapters (SVGA and true
color) are capable of creating 262,144 (256K) colors or more. To access any
available color, you need to specify an explicit RGB value with an RGB
color function, rather than a palette index with anon-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe RGB value of the current
background color for both text and graphics.
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GETPIXELRGB

Retur ns the Red-Green-Blue (RGB)
color value of the pixel at a specified
location.

Prototype
| NTERFACE
FUNCTI ON GETPI XELRGB( X, Y)
| NTEGER(4) GETPI XELRGB
I NTEGER(2) X, Y

END FUNCTI ON
END | NTERFACE
XY Input. | NTEGER( 2) . Viewport coordinates for pixel
position.
Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you retrieve
with GETPI XELRGB, red is the rightmost byte, followed by green and blue.
The RGB value'sinternal structureis as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF00 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

GETPI XELRGB returns the true color value of the pixel, set with

SETPI XELRGB, SETCOLORRGB, SETBKCOLCRRGB, or
SETTEXTCOLORRGB, depending on the pixel’s position and the current
configuration of the screen.

SETPI XELRGB (and the other RGB color selection functions
SETCOLORRGB, SETBKCOLORRGB, and SETTEXTCOLORRGB) sets colors
to acolor value chosen from the entire available range. The non-RGB color
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functions (SETPI XELS, SETCOLOR, SETBKCOLOR, and SETTEXTCOLOR)
use color indexes rather than true color values. If you use color indexes, you
are limited to the colors available in the palette, at most 256. Some display
adapters (SVGA and true color) are capable of creating 262,144 (256K)
colors or more. To access any available color, you need to specify an
explicit Red-Green-Blue (RGB) value with an RGB color function, rather
than a palette index with anon-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe pixel's current RGB color
value.

GETPIXELRGB_W

Retur ns the Red-Green-Blue (RGB)
color value of the pixel at a specified
location.

Prototype
| NTERFACE
FUNCTI ON GETPI XELRGB_W WX, )
| NTEGER(4) GETPI XELRGB_W
REAL* 8 WK, WY
REAL* 8 wy
END FUNCTI ON
END | NTERFACE

WK, WY Input. REAL( 8) . Window coordinates for pixel
position.
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Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you retrieve
with GETPI XELRGB_Wred is the rightmost byte, followed by green and
blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF00 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

GETPI XELRGB_Wreturns the true color value of the pixel, set with
SETPI XELRGB_W SETCOLORRGB, SETBKCOLORRGB, or
SETTEXTCOLORRGB, depending on the pixel’s position and the current
configuration of the screen.

SETPI XELRGB_W(and the other RGB color selection functions
SETCOLORRGB, SETBKCOLORRGB, and SETTEXTCOLORRGB) sets colors
to acolor value chosen from the entire available range. The non-RGB color
functions (SETPI XELS, SETCOLOR, SETBKCOLOR, and SETTEXTCOLOR)
use color indexes rather than true color values. If you use color indexes, you
are limited to the colors available in the palette, at most 256. Some display
adapters (SVGA and true color) are capable of creating 262,144 (256K)
colors or more. To access any available color, you need to specify an
explicit Red-Green-Blue (RGB) value with an RGB color function, rather
than a palette index with anon-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe pixel’s current RGB color
value.

4-97



I Intel Fortran Libraries Reference

SETPIXELSRGB

Sets multiple pixels to the given
Red-Green-Blue (RGB) color.

Prototype
| NTERFACE
SUBROUTI NE SETPI XELSRGB( N, X, Y, COLOR)
| NTEGER(4) N
I NTEGER(2) X(*), Y(*)
| NTEGER(4) COLOR(*)
END SUBROUTI NE
END | NTERFACE

N Input. | NTEGER( 4) . Number of pixelsto be changed.
Determines the number of elementsin arraysx and y.

X, Y Input. | NTEGER( 2) . Parallel arrays containing
viewport coordinates of the pixelsto set.

COLOR Input. | NTEGER( 4) . Array containing the RGB color
values to set the pixels to. Range and result depend on
the system’s display adapter.

Description

SETPI XEL SRGB sets the pixels specified in the arrays x and y to the RGB
color valuesin COLOR. These arrays are parallel: thefirst element in each of
thethree arraysrefersto asingle pixel, the second element refers to the next
pixel, and so on.

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you set with
SETPI XELSRGB, red isthe rightmost byte, followed by green and blue. The
RGB value'sinternal structureis asfollows:
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Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF00 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for al three, resulting in
bright white.

A good use for SETPI XELSRGB is as a buffering form of SETPI XELRGB,
which can improve performance substantially. The example code shows
how to do this.

If any of the pixels are outside the clipping region, those pixels are ignored.
Callsto SETPI XELSRGB with n less than 1 are also ignored.

SETPI XELSRGB (and the other RGB color selection functions such as
SETPI XELRGB and SETCOLORRGB) sets colorsto values chosen from the
entire available range. The non-RGB color functions (such as SETPI XELS
and SETCOLOR) use color indexes rather than true color values.

If you use color indexes, you are limited to the colors available in the
palette, at most 256. Some display adapters (SVGA and true color) are
capable of creating 262,144 (256K) colors or more. To access any available
color, you need to specify an explicit RGB value with an RGB color
function, rather than a palette index with a non-RGB color function.

GETPIXELSRGB

Returns the Red-Green-Blue (RGB)
color values of multiple pixels.

Prototype
| NTERFACE
SUBROUTI NE GETPI XELSRGB( N, X, Y, COLOR)
| NTEGER(4) N
I NTEGER(2) X(*), Y(*)
| NTEGER(4) COLOR (*)
END SUBRCUTI NE
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END | NTERFACE

N Input. | NTEGER( 4) . Number of pixelsto get. Setsthe
number of elementsin the other argument arrays.

X, Y Input. | NTEGER( 2) . Parallel arrays containing
viewport coordinates of pixels.

COLOR Output. | NTEGER( 4) . Array to befilled with RGB

color values of the pixelsat x and y.

Description

GETPI XELS fillsin the array COLOR with the RGB color values of the
pixels specified by the two input arrays x and y. These arrays are parallel:
the first element in each of the three arrays refersto asingle pixel, the
second element refers to the next pixel, and so on.

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you retrieve
with GETPI XELSRGB, red is the rightmost byte, followed by green and
blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF0O0 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

GETPI XELSRGB isamuch faster way to acquire multiple pixel RGB colors
than individual callsto GETPI XELRGB. GETPI XEL SRGB returns an array
of true color values of multiple pixels, set with SETPI XELSRGB,
SETCOLORRGB, SETBKCOLORRGB, or SETTEXTCOL ORRGB, depending on
the pixels positions and the current configuration of the screen.

SETPI XELSRGB (and the other RGB color selection functions
SETCOLORRGB, SETBKCOL ORRGB, and SETTEXTCOL ORRGB) sets colors
to acolor value chosen from the entire available range. The non-RGB color
functions (SETPI XELS, SETCOLOR, SETBKCOLOR, and SETTEXTCOLOR)
use color indexes rather than true color values. If you use color indexes, you
are limited to the colors available in the palette, at most 256. Some display
adapters (SVGA and true color) are capable of creating 262,144 (256K)
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colors or more. To access any available color, you need to specify an
explicit RGB value with an RGB color function, rather than a palette index
with anon-RGB color function.

SETCOLORRGB

Sets the current graphics color to the
specified Red-Green-Blue (RGB) value.

Prototype
| NTERFACE
FUNCTI ON SETCOLORRGB( COLOR)
| NTEGER(4) SETCOLORRGB, COLOR
END FUNCTI ON
END | NTERFACE
COLOR Input. | NTEGER( 4) . RGB color valueto set the current
graphics color to. Range and result depend on the
system’s display adapter.

Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you specify
with SETCOLORRGB, red is the rightmost byte, followed by green and blue.
The RGB value'sinternal structureis as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FFQO0 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

SETCOLORRGB sets the RGB color value of graphics over the background
color, used by the following graphics functions: ARC, ELLI PSE,
FLOCDFI LL, LI NETO, QUTGTEXT, PI E, POLYGON, RECTANGLE, and
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SETPI XEL. SETBKCOLORRGB sets the RGB color value of the current

background for both text and graphics. SETTEXTCOLORRGB sets the RGB
color value of text over the background color (used by text functions such as
QUTTEXT, WRI TE, and PRI NT).

SETCOLORRGB (and the other RGB color selection functions
SETBKCOLORRGB, and SETTEXTCOL ORRGB) sets the color to avalue
chosen from the entire available range. The non-RGB color functions
(SETCOLOR, SETBKCOLOR, and SETTEXTCOLOR) use color indexes rather
than true color values. If you use color indexes, you are limited to the colors
availablein the palette, at most 256. Some display adapters (SVGA and true
color) are capable of creating 262,144 (256K) colors or more. To access any
available color, you need to specify an explicit RGB val ue with an RGB
color function, rather than a palette index with anon-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe previous RGB color
value.

SETBKCOLORRGB

Setsthe current background color to the
given Red-Green-Blue (RGB) value.

Prototype
| NTERFACE
FUNCTI ON SETBKCOLORRGB( col or)
| NTEGER(4) SETBKCOLORRGB, COLOR
END FUNCTI ON
END | NTERFACE
COLOR Input. | NTEGER( 4) . RGB color value to set the
background color to. Range and result depend on the
system’s display adapter.



QuickWin Library I
Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you specify
with SETBKCOLORRGB, red is the rightmost byte, followed by green and
blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF00 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

SETBKCOL ORRGB sets the RGB color value of the current background for
both text and graphics. The RGB color value of text over the background
color (used by text functions such as OUTTEXT, WRI TE, and PRI NT) is set
with SETTEXTCOLORRGB. The RGB color value of graphics over the
background color (used by graphics functions such as ARC, OUTGTEXT, and
FLOODFI LLRGB) is set with SETCOLORRGB.

SETBKCOL ORRGB (and the other RGB color selection functions
SETCOLORRGB, and SETTEXTCOL ORRGB) sets the color to a value chosen
from the entire available range. The non-RGB color functions (SETCOLOR,
SETBKCOLOR, and SETTEXTCOLOR) use color indexes rather than true
color values. If you use color indexes, you are limited to the colors available
in the palette, at most 256. Some display adapters (SV GA and true color)
are capable of creating 262,144 (256K) colors or more. To access any
available color, you need to specify an explicit RGB value with an RGB
color function, rather than a palette index with a non-RGB color

Output

Theresult typeis| NTEGER( 4) . The result is the previous background
RGB color value.
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SETPIXELRGB

Setsa pixel at a specified location to the
specified Red-Green-Blue (RGB) color
value.

Prototype
| NTERFACE
FUNCTI ON SETPI XELRGB( X, Y, COLOR)
| NTEGER(4) SETPI XELRGB, COLOR
I NTEGER(2) X, Y
END FUNCTI ON
END | NTERFACE
XY Input. | NTEGER( 2) . Viewport coordinates for target
pixel.
COLOR Input. | NTEGER( 4) . RGB color value to set the pixel
to. Range and result depend on the system’s display
adapter.

Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you specify
with SETPI XELRGB, red is the rightmost byte, followed by green and blue.
The RGB value'sinternal structureis as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity red, #00FF0O0 full-intensity green, #FF0000
full-intensity blue, and #FFFFFF full-intensity for all three, resulting in
bright white.

SETPI XELRGB (and the other RGB color selection functions such as
SETPI XELSRGB, SETCOLORRGB) sets the color to avalue chosen from the
entire available range. The non-RGB color functions (such as SETPI XELS
and SETCOLOR) use color indexes rather than true color values.
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If you use color indexes, you are limited to the colors available in the
palette, at most 256. Some display adapters (SVGA and true color) are
capable of creating 262,144 (256K) colors or more. To access any available
color, you need to specify an explicit RGB value with an RGB color
function, rather than a palette index with a non-RGB color function.

Output

Theresult typeis| NTEGER( 4) . Theresult isthe previous RGB color value
of the pixel.

SETPIXELRGB_W

Setsa pixel at a specified location to the
specified Red-Green-Blue (RGB) color
value.

Prototype
| NTERFACE
FUNCTI ON SETPI XELRGB_W( X, Y, COLOR)
| NTEGER(4) SETPI XELRGB_W COLOR

REAL* 8 WK, WY
END FUNCTI ON
END | NTERFACE
WK, WY Input. REAL( 8) . Window coordinates for target pixel.
COLOR Input. | NTEGER( 4) . RGB color value to set the pixel
to. Range and result depend on the system’s display
adapter.
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Description

In each RGB color value, each of the three colors, red, green, and blue, is
represented by an eight-bit value (2 hex digits). In the value you specify
with SETPI XELRGB_Wred is the rightmost byte, followed by green and
blue. The RGB value'sinterna structure is as follows:

Larger numbers correspond to stronger color intensity with binary 1111111
(hex FF) the maximum for each of the three components. For example,
#0000FF yields full-intensity