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ISO/IEC 1539-2:

Foreword

2000(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
part|C|pate in the development of Internatlonal Standards through technlcal committees establlshed by the
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Draft In
Publicq

rate in fields of mutual mterest Other international orgamzatlons governmental and non-goyerh
ith ISO and IEC, also take part in the work.

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
ield of information technology, ISO and IEC have established a joint technical committee, ISO/I

ternational Standards adopted by the joint technical committee are circulated-to national bodies
tion as an International Standard requires approval by at least 75 % of the national bodies casting

Attenti¢n is drawn to the possibility that some of the elements of this part of ASO/IEC 1539 may be the

patent

Fights. 1SO and IEC shall not be held responsible for identifying any or all’such patent rights.

International Standard ISO/IEC 1539-2 was prepared by Joint Techdical Committee ISO/IEC JTC 1, In
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revised.
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ogy, Subcommittee SC 22, Programming languages, their envitonments and system software inte

bcond edition cancels and replaces the first edition (S®O/IEC 1539-2:1994), which has been t
The following summarises the changes made to the facilities provided by this part of ISO/IEC 153

e assignment, concatenation, and comparison operations are extended to describe elemental sem
HARis extended to describe pure semantics.

JUSTL, ADJUSTR EXTRACT IACHAR |ICHAR, INDEX, INSERT, LEN, LEN_TRIM, LGE LGT, L
MOVEREPEAT REPLACE SCAN SPLIT*, TRIM, VAR_STR and VERIFY are all extended tog
mental semantics.

C 1539 consists of the following. parts, under the general title Information technology — Pro
pes — Fortran:

rt 1: Base language

rt 2: Varying length.eharacter strings

Annexgs A and B oftthis part of ISO/IEC 1539 are for information only.

mental, in
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| ntr oduction

This part of 1SO/IEC 1539 has been prepared by |SO/IEC JTC1/SC22/WGS5, the technical working group for
the Fortran language. This part of ISO/IEC 1539 is an auxiliary standard to ISO/IEC 1539-1 : 1997, which

defines the latest revision of the Fortran language, and is the first part of the multipart Fortran fam

ily of

standards; this part of 1SO/IEC 1539 is the second part. The revised language defined by 1SO/IEC 1539-1 :

1997 isinformally known as Fortran 95.

This part of ISO/IEC 1539 defines the interface and semantics for a module that provides facilities for the
manipulation of character strings of arbitrary and dynamically variable length. Annex A refers to a possible

imple

however, that thisis purely for purposes of demonstrating the feasibility and portability of this standarg.

code is not intended in any way to prescribe the method of implementation, nor is there any, impli

pnstration that a portable implementation is possible.

Thisptandard is a development from a previous version known as | SO/IEC 1539-2: 1994 that takes acco
the improvements introduced in Fortran 95. The most significant improvements in, Eortran 95 for the p
standard were the introduction of pure and elemental procedures. Since pure andhelemental functions ¢
used fin specification expressions, their introduction in this standard enhances-the usability of the stands
the end user. The ability to define many of the functions specified in this standard to be elemental improy
compatibility of these functions with similar intrinsic functions defined by the main standard.

The ijmprovements in type initialization provided in Fortran 95 have-also enabled the sample implemen
referfed to in Annex A to be written in such a way that significant |eakage of memory isless likely to d

cation
rward

unt of
resent
an be
ird for
esthe

tation
ccur.
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| SO/IEC 1539-2: 2000(E)

| nflior mation technology —
Programming languages — Fortran —
Part 2: Varying length character strings

1

This

Scope

part of |SO/IEC 1539 definesfacilitiesin Fortran for the manipulation of character strings of dynan

varigple length. This part of ISO/IEC 1539 provides an auxiliary standard for the version of the H
langyage specified by |SO/IEC 1539-1: 1997 and informally known as Fortran 95.

A pr
This

pgram that conforms with 1539-2: 1994 also conforms with this standard.

facilitiesto those defined intrinsiealty in the primary language standard. A processor conforming to the F

95 st
SO/

This

EC 1539 assumes conformance to the primary Fortran 95 standard.

to rapresent varying-length strings, the interfaces for the procedures and operators to be provid

mani

pulate objects'of this type, and the semantics that are required for each of the entities made access

this module.

This

part.of TSO/IEC 1539 does not prescribe the details of any implementation. Neither the method u

icaly
prtran

part of ISO/IEC 1539 is an auxiliary standard to that defining Fortran 95 in that it defines additional

prtran

hndard is not required also toconform to this part of ISO/IEC 1539. However, conformance to this part of

part of 1SO/IEC 1539 prescribes the name of a Fortran module, the name of a derived datatypeto b¢ used

ed to
ble by

sed to

reprgsént the data entities of the defined type nor the algorithms used to implement the procedures or ope
whose interfaces are defined by this part of 1ISO/IEC 1539 are prescribed. A conformant implementation may
use any representation and any algorithms, subject only to the requirement that the publicly accessible names
and interfaces conform to this part of 1SO/IEC 1539, and that the semantics are as required by this part of
ISO/IEC 1539 and those of ISO/IEC 1539-1 : 1997.

It should be noted that a processor is not required to implement this part of 1ISO/IEC 1539 in order to be a
standard conforming Fortran processor, but if a processor implements facilities for manipulating varying

rators
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length character strings, it is recommended that this be done in a manner that is conformant with this part of
ISO/IEC 1539.

A processor conforming to this part of 1SO/IEC 1539 may extend the facilities provided for the manipulation
of varying length character strings as long as such extensions do not conflict with this part of |SO/IEC 1539 or
with ISO/IEC 1539-1 : 1997.

A module, written in standard conforming Fortran, is referenced in Annex A. This module illustrates one way
in which the facilities described in this part of ISO/IEC 1539 could be provided. This module is both
conformant with the requirements of this part of ISO/IEC 1539 and, because it is written in standard
conforming Eortran. it provides aportable implementation of the reauired facilities. This module s referenced
for ipformation only and is not intended to constrain implementations in any way. This modul¢ is a
an, is

ngs of

type
bd for

racter
strings the facilities that are available for intrinsic fixed length characteristrings. All the intrinsic opergtions
and functions that apply to fixed length character strings have extended meanings defined by this part of
ISO/|EC 1539 for varying length character strings. Also asmall number of additional facilities are definad that
are appropriate because of the essential differences between thé.intrinsic type and the varying length derived
data type.

2 [Normative References

The following normative documents contain provisions which, through reference in this text, conftitute
provifsions of this part of | SO/IEC1539. For dated references, subsequent amendments to, or revisions df, any
of these publications do not apply. However, parties to agreements based on this part of ISO/IEC 1589 are
encoyraged to investigate the possibility of applying the most recent editions of the normative documents
indicpted below. For undated references, the latest edition of the normative document referred to agplies.
Menbers of 1SO and\EC maintain registers of currently valid International Standards.

ISO/|EC 646 : 1991 Information technology — 1SO 7-bit Coded character set for information interchange.

ISO/|[EC 1539-1 : 1997 Information technology — Programming languages — Fortran — Part 1. |Base
IangTage.

2 0 1SO/IEC 2000 — All rights reserved
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3 Requirements

3.1 The Name of the Module
The name of the module shall be
| SO VARYI NG_STRI NG

Programs shall be able to access the facilities defined by this part of ISO/IEC 1539 by the inclusion of USE
statements of the form

USE([I SO _VARYI NG_STRI NG

3.2 [TheType
The type shall have the name
VARY! NG_STRI NG

Entit|es of thistype shall represent values that are strings of characters of default Kind. These character strings
may be of any non-negative length and this length may vary dynamically during the execution of a pragram.
There shall be no arbitrary upper length limit other than that imposed hy“the size of the processor afd the
complexity of the programs it is able to process. The characters representing the value of the strind have
positjons 1,2,...,N, where N is the length of the string. The internal structure of the type shall be PRI VATE to
the nmpodule.

3.3 [Extended Meanings for Intrinsic Operators
The meanings for the intrinsic operators of:

assignment =

concgtenation //

comgarisons ==, /=, <, <=, >=, >

shall [be extended to accept any combination of operands of type VARY! NG_STRI NG and type CHARACTER.
Notejthat the equivalent comparison operator forms. EQ , . NE., . LT.,.LE.,. GE. ,and. GI. asg have
their Imeanings extended in/this manner.
3.3.1 Assignment

An glemental assignment of the form
var 5§ expr

shall [be-defined with the following type combinations:

\/ARVIMNC _CSTRI MNC and VARV N _CTRI NC
VAANTT I‘I\J_\JII\I N QiU VAIrNTI I‘IU_\)II\I TN

VARYI NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

Action. The characters that are the value of the expression expr become the value of the variablevar . There
are two cases:

Case(i): Wherethe variableis of type VARYI NG_STRI NG, the length of the variable becomes that of the

0 1SO/IEC 2000 — All rights reserved 3
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Case(ii):

expression.

Where the variable is of type CHARACTER, the rules of intrinsic assignment to a Fortran
character variable apply. Namely, if the expression string is longer than the declared length of the
character variable, only the left-most characters are assigned. If the character variable is longer
than that of the string expression, it is padded on the right with blanks.

3.3.2 Concatenation

The elemental concatenation npornfinn

stri

shall

The

ng al/l string b

be defined with the following type combinations:

alues of the operands are unchanged by the operation.

o

btenating the operand character strings in the order given.

Cconcq

3.3.3
Elen

stri
stri
stri
stri
stri
stri

shall

The

It Characteristics. Of type VARYI NG_STRI NG

VARY! NG_STRI NGand VARYl NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

It Value. The result value is a new string whose characters: are the same as those produced by

ng_a
ng_a
ng_a
ng_a
ng_a
ng_a

. NE

Comparisons

ental comparisons of the form

be defined for operands with the following type combinations:

== string_b
/= string_b
< string_b
<= string_b
> string_b
>= string_b

VARYI'NG_STRI NG and VARYl NG_STRI NG
VARY} NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

alues'of the operands are unchanged by the operation. Note that the equivalent operator forms .|EQ. ,
AT,

L LE . GE .and. GT. aso have their meanings extended in this manner.

Result Characteristics. Of type default LOd CAL.

Result Value. Theresult valueistrueif st ri ng_a standsintheindicated relationto st ri ng_b andisfase
otherwise. The collating sequence used for the inequality comparisons is that defined by the processor for
characters of default kind. If st ri ng_a and st ri ng_b are of different lengths, the comparison is done as if
the shorter string were padded on the right with blanks.

O 1SO/IEC 2000 — All rights reserved
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3.4 Extended Meaningsfor Generic Intrinsic Procedures

The generic intrinsic procedures ADJUSTL, ADJUSTR, CHAR, | ACHAR, | CHAR, | NDEX, LEN, LEN TRI' M
LGE, LGT, LLT, LLE, REPEAT, SCAN, TRI M and VERI FY shall have their meanings extended to include the
appropriate argument type combinations involving VARYI NG_STRI NG and CHARACTER. Detailed
descriptions of the extensions are given in this section.

34.1 ADJUSTL (string)

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

ClaspEtementat-functiom:

Argyment. st ri ng shall be of type VARYl NG_STRI NG,
Result Characteristics. Of type VARYlI NG_STRI NG
Resylt Value. The result value isthe same as st r i ng except that any leading blanks have-been deleted and
the same number of trailing blanks inserted.

3420 ADJUSTR (string)

Description. Adjusts to the right, removing any trailing blanks and inserting-teading blanks.
Class. Elemental function.

Argyment. st ri ng shal be of type VARYI NG_STRI NG,

Resylt Characteristics. Of type VARYI NG_STRI NG

Rz:llt Value. Theresult value isthe same as st r i ng exeept that any trailing blanks have been deleted and
the same number of leading blanks inserted.

34.3 CHAR (string[, length])

Desgription. Converts a varying string value to-default CHARACTER.
Class. Pure transformational function.

Argyments.

strifng shal be scalar and of-type VARYl NG_STRI NG

I :J;t h (optional) shall be scalar and of type default | NTEGER.

ResUlt Characteristics,Scalar of type default CHARACTER. If | engt h is absent, the result has the same
length asst ri ng~ ) engt h is present, the result has the length specified by the argument | engt h.

Result Value,

Casg(i): Iflengt h isabsent, the result is a copy of the charactersin the argument st ri ng.

Casgii)y If | engt h is present, the result is a copy of the characters in the argument st r i ng that may have
been truncated or padded. If st ri ng islonger than | engt h, the result is truncated on the right. If
string isshorter than | engt h, the result is padded on the right with blanks. If | engt h isless than
one, the result is of zero length.

Note. Thisfunction is elementa in Fortran 95, where it hasthe form CHAR(i [, ki nd] ), with
i of type integer.

0 1SO/IEC 2000 — All rights reserved 5
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344

IACHAR (c)

Description. Returns the position of a character in the collating sequence defined by the International
Standard 1SO 646 : 1991.

Class. Elemental function.
Argument. ¢ shall be of type VARYI NG_STRI NG and of length exactly one.

Resu

It Characteristics. Of type default | NTEGER.

Result Value. The result value is the position of the character ¢ in the collating sequence defined by the

Inter

Tatona-Standard SO 646 1991 for defantt tharactars 1 the tharacter T s ot defimed T the sty

set, the result is processor dependent but is always equal to | ACHAR( CHAR(c) ) .

3.4.5

ICHAR (c)

Description. Returns the position of a character in the processor defined collating sequence.

Class. Elemental function.

Argl
R

R
def

3.4.6

ment. ¢ shall be of type VARYl NG_STRI NG and of length exactly one.

It Characteristics. Of type default | NTEGER.

It Value. Theresult valueisthe position of the character ¢ in the précessor defined collating sequen
It characters. That is, the result valueis | CHAR( CHAR( ¢) ) .

INDEX (string, substring [, back])

Desgyiption. Returns an integer that is the starting position‘of a substring within a string.

Class. Elemental function.

Argy

stri

bacl
-
R

Case

ments.
ng and subst ri ng shall be of one of the type combinations:

VARYI NG_STRI NG and VARYI NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

(optional) shall be of-type default LOG CAL.
It Characteristics~OFf type default | NTEGER.
It Value.

i): If back(isabsent or is present with the value fal se, the result is the minimum positive value of |
that

dard

cefor

such

EXTRACT(string, |, | +LEN(substri ng)—1) ==substri ng,

(where EXTRACT is defined in Section 3.7) or zero if there is no such value.

Case(ii): If back is present with the value true, the result is the maximum value of | less than or equal to

LEN(string)—LEN(substri ng) +1 such that
EXTRACT(string, |, +LEN(substring)—1)==substring,

or zero if thereis no such value.

O 1SO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=5ce5778b683ce60f9f7e79eb57e99843

347

I SO/IEC 1539-2:2000(E)

LEN (string)

Description. Returns the length of a character string.

Class. Elemental function.
Argument. st ri ng shall be of type VARYl NG_STRI NG

Resu

Resu

It Characteristics. Of type default | NTEGER.

It Value. The result value is the number of charactersinstri ng.

3.4.8
Dest
Clas

Argd

R
stri
3.4.9
Desc
Clas
Argd

stri

R
false

Stanglard 1SO 646.,)1991. If st ri ng_a and st ri ng_b areof different lengths, the comparison is don
norter stringdwere padded on the right with blanks. If either argument contains a character ¢ not dgfined

the d
by th
Zero

let Characteristics. Of type default | NTEGER.

let Characteristics. Of type default LOd CAL.

Note. Thisfunction is not elemental for st ri ng of type CHARACTER.

LEN_TRIM (string)

Fiption. Returns the length of a string not counting any trailing blanks.
5. Elemental function.

ment. st ri ng shall be of type VARYI NG_STRI NG

ng contains only blank characters or is of zero length, the resultis zero.

LGE (string_a, string_b)

Fiption. Compares the lexical ordering of two strings®ased on the 1SO 646 : 1991 collating seque
5. Elemental function.

ments.

ng_a and st ri ng_b shall be of one of\the type combinations:

VARY!I NG_STRI NG and YARYl NG_STRI NG
VARYI NG_STRI NG and CHARACTER
CHARACTERand VARYI NG_STRI NG

It Value. The resulttvalue istrueif st ri ng_a islexicaly greater than or equal to stri ng_b,
otherwise. The coltating sequence used to establish the ordering of charactersis that of the Interng

e standard; the result value is processor dependent and based on the collating value for | ACHAFR
length'strings are considered to be lexically equal.

It Value. The result value is the position of the last non-blank character in st ri ng. If the argument

nce.

and is
tional
pasif

R(C) .

34.1

0 LGT(SIring_a, Sring_0)

Description. Compares the lexical ordering of two strings based on the 1SO 646 : 1991 collating sequence.

Class. Elemental function.

Arguments.

stri

ng_a and stri ng_b shall be of one of the type combinations:

0 1SO/IEC 2000 — All rights reserved
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VARYI NG_STRI NG and VARYI NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

Result Characteristics. Of type default LOd CAL.

Result Value. The result value is true if string_a is lexically greater than string_b, and is false
otherwise. The collating sequence used to establish the ordering of characters is that of the International
Standard 1ISO 646 : 1991. If string_aandstri ng_b areof different lengths, the comparison is done as if
the shorter string were padded on the right with blanks. If either argument contains a character ¢ not defined
by the-standard,-the result value is Processor rlnpnnrlonf and-based-on-the Pnll:\fing value for] A(‘I—lAR’( C) .

Zero|length strings are considered to be lexically equal.

34.11 LLE (string_a, string_b)
Desgyiption. Compares the lexical ordering of two strings based on the SO 646 : 1991 celtating sequence.
Clasp. Elemental function.

Argyments.

strifng_a and st ri ng_b shal be of one of the type combinations:

VARY! NG_STRI NGand VARYl NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

Result Characteristics. Of type default LOJ CAL.

ResUlt Value. Theresult valueistrueif st ri ng_a islexically lessthan or equal tost ri ng_b, andigfalse
otherwise. The collating sequence used to establish the ordering of characters is that of the Interngtional
Stanglard 1SO 646 : 1991. If st ri ng_a and st ri-ng_ b are of different lengths, the comparison is dong as if
the shorter string were padded on the right with_btanks. If either argument contains a character ¢ not défined
by tHe standard, the result value is processor dependent and based on the collating value for | ACHAR( c) .
Zero|length strings are considered to be lexXically equal.

34.1p LLT (string_a, string_b)
Desgyiption. Compares the lexical ordering of two strings based on the SO 646 : 1991 collating sequence.
Class. Elemental function.

Argyments.

strilng_a and st-i'ng_b shall be of one of the type combinations:

VARYI NG_STRI NG and VARYl NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

Result Characteristics. Of type default LOG CAL.

Result Value. Theresult valueistrueif st ri ng_a islexicaly lessthan st ri ng_b, and is false otherwise.
The collating sequence used to establish the ordering of characters is that of the International Standard SO
646 : 1991. If string _aandstring_ b areof different lengths, the comparison is done as if the shorter
string were padded on the right with blanks. If either argument contains a character ¢ not defined by the
standard, the result value is processor dependent and based on the collating value for | ACHAR( c) . Zero
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h strings are considered to be lexically equal.

3 REPEAT (string, ncopies)

Description. Concatenates several copies of a string.

Class. Elemental function.

Arguments.

stri

ng —shall be of type VARYl NG_STRI NG,

ncopies —shall be of type default | NTEGER

R

R
prod
resul

34.1
Desc
Clas
Argd

stri

bacl

R

Casg

Casg

Case

let Characteristics. Of type default | NTEGER.

It Characteristics. Of type VARYI NG_STRI NG

It Value. The result value is the string produced by repeated concatenation of the argument st 1
icing a string containing ncopi es copies of st ri ng. If the value of ncopi es is,not positiV
is of zero length.

Note. This function is not elemental for st ri ng of type CHARACTER.

1 SCAN (string, set [, back])

[iption. Scans a string for any one of the charactersin a set of Characters.
5. Elemental function.

ments.

ng and set shal be of one of the type combinations:

VARY! NG_STRI NG and VARYI NG-STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

(optional) shall be of type default-LbO©d CAL.

It Value.

i): If back isabsent©nis present with thevaluefalseand if st r i ng contains at |east one charact
isin set , the valueof the result is the position of the left-most character of st ri ng that isin s¢

ii): If back ispresent with the value true and if st ri ng contains at least one character that isin
the value of;the result is the position of the right-most character of st ri ng thatisinset .

iii): The'value of the result is zero if no character of string isin set or if the length of
stAing or set iszero.

i ng,
e, the

br that

—

set,

either

34.1

Desc

TRIM (Sring)

ription. Removes trailing blanks from a string.

Class. Elemental function.
Argument. st ri ng shall be of type VARYl NG_STRI NG

Resu

It Characteristics. Of type VARYI NG_STRI NG
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Result Value. Theresult valueisthe sameasst r i ng except that any trailing blanks have been deleted. If the
argument st r i ng contains only blank characters or is of zero length, the result is a zero-length string.

Note. This function is not elemental for st ri ng of type CHARACTER.

34.16 VERIFY (string, set [, back])

Class. Elemental function.
Argyments.
st rilng and set shall be of one of the type combinations:

VARYI NG_STRI NG and VARYI NG_STRI NG
VARY! NG_STRI NG and CHARACTER
CHARACTER and VARYI NG_STRI NG

back (optional) shall be of type default LOG CAL.
let Characteristics. Of type default | NTEGER.
Resylt Value.

Casg(i): If back isabsent or ispresent with the value falseand if st r i ng contains at |east one charactér that
isnot in set , the value of the result is the position of the left-most character of st ri ng that ispot in
set.

Casg(ii): If back is present with the value trie’and if st ri ng contains at least one character that ishot in
set , the value of the result is the position of the right-most character of st ri ng thatisnotin sét .

Casg(iii): Thevaue of theresult is zeroif each character of st ri ngisinset orif thelengthof strilng is
zero.

3.5 |Additional Generic Procedure for Type Conversion

An gdditional geneti¢ procedure shall be added to convert intrinsic fixed-length character values into
varying-length string values.

351 VAR STR (char)

Desctiption. Converts anintrinsic fixed-length character value into the equivalent varying-length string Value.
Class. Elemental function.

Argument. char shall be of type default CHARACTER and may be of any length.

Result Characteristics. Of type VARYI NG_STRI NG

Result Value. The result value is the same string of characters as the argument.
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3.6 Additional Generic Proceduresfor | nput/Output

The following additional generic procedures shall be provided to support input and output of varying-length
string values with formatted sequential files.

CET —input part or al of arecord into a string
PUT — append a string to an output record
PUT_LI NE — append a string to an output record and end the record

3.6.]] GET (Sring [, maxien, iostat]) or

GET (unit, string [, maxlen, iostat]) or

GET (string, set [, separator, maxlen, iostat]) or
GET (unit, string, set [, separator, maxlen, iostat])

Desgiption. Reads characters from an external file into a string.

Clasp. Subroutine.

Argyments.

st rilng shall be scalar and of type VARYI NG_STRI NG It isan INTENT(©UT) argument.
maxlf en (optional) shall be scalar and of type default | NTEGER. Itisan INTENT(IN) argument.

uni § shall be scalar and of type default | NTEGER. It is an INTENT(IN) argument that specifies the input
unit to be used. The unit shall be connected to aformatted-file for sequential read access. If the argliment
uni t isomitted, the default input unit is used.

set |shal be scalar and either of type VARYI NG_STRI'NG or of type CHARACTER. It is an INTENTT(IN)
argument.

separ at or (optional) shall be scalar and of<type VARYl NG_STRI NG It isan INTENT(OUT) argurpent.
i osfat (optional) shall be scalar and oftype default | NTEGER. It isan INTENT(OUT) argument.

Action. The GET procedure causes characters from the connected file, starting with the next character |in the
currgnt record if there is a currentrecord or the first character of the next record if not, to be read and stored in
the variable st r i ng. The end of record always terminates the input but input may be terminated beforg this.
If max| en is present, its value indicates the maximum number of characters that will be read. If maxl|en is
less than or equal to zeror-ho characters will be read and st ri ng will be set to zero length. If naxl|en is
absent, a maximum efHUGE( 1) isused. If theargument set is provided, this specifies a set of charactérsthe

reached, the file is positioned after the record just read. If present, the argument i ost at isused to return the
status resulting from the data transfer. A zero value is returned if a valid read operation occurs and the
end-of-record is not reached, a positive value if an error occurs, and a negative value if an end-of-file or
end-of-record condition occurs. Note, the negative value returned for an end-of-file condition shall be different
from that returned for an end-of-record condition. If i ost at is absent and an error or end-of-file condition
occurs, the program execution is terminated.
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3.6.2 PUT (string [, iostat]) or PUT (unit, string [, iostat])
Description. Writes a string to an external file.

Class. Subroutine.

Arguments.

string shall be scalar and either of type VARYl NG_STRI NG or type CHARACTER. It isan INTENT(IN)
argument.

unit shaII be scalar and of type default | NTEGER. It isan INTENT(I N) argument that SpECIerSthe output

If the

a current record, or to the start of the next record if there is no current record. The lastzcharacter transferred
becones the last character of the current record, which is the last record of the file..If present, the argiment
i osfat isused to return the status resulting from the data transfer. A zero valugisteturned if a valid write
operdtion occurs, and a positive value if an error occurs. If i ost at is absent and-anything other than g valid
writg operation occurs, the program execution is terminated.

Action. The PUT procedure causes the characters of st ri ng to be appended to the currentyecord, if tsfj‘ere is

3.6.3] PUT_LINE (string [, iostat]) or PUT_LINE (unit, string [, jostat])
Description. Writes a string to an external file and ends the record.

Clasp. Subroutine.

Argyments.

strifng shall be scalar and either of type VARYl NGASTRI NG or type CHARACTER. It isan INTENT(IN)
argument.

uni § shall be scalar and of type default | NTEGER. It isan INTENT(IN) argument that specifies the gutput
unit to be used. The unit shall be connected to a formatted file for sequential write access. |f the
argument uni t is omitted, the default output unit is used.

i osfat (optional) shall be scalar.and of type default | NTEGER. It isan INTENT(OUT) argument.

Action. The PUT_LI NE procedure causes the characters of st ri ng to be appended to the current recprd, if
thergis a current record, ortojthe start of the next record if there is no current record. Following completjon of
the dpta transfer, the fileispositioned after the record just written, which becomes the previous and last fecord
of thefile. If presentythe’argument i ost at isused to return the status resulting from the data transfer. A zero
valug isreturned if aValid write operation occurs, and a positive value if an error occurs. If i ost at is @bsent
and anything ether than a valid write operation occurs, the program execution is terminated.

3.7 |Additional Generic Proceduresfor Substring Manipulation

The following additional generic procedures shall be provided to support the manipulation of scalar substrings
of scalar varying-length strings.

EXTRACT — extract a section from a string
| NSERT —insert a substring into a string
REMOVE - remove a section of a string
REPLACE - replace a substring in a string
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SPLI T — split astring into two at the occurrence of a separator

3.7.1 EXTRACT (string [, start, finish])

Description. Extracts a specified substring from a string.
Class. Elemental function.

Arguments.

st ri ng shal be either of type VARYI NG_STRI NG or type default CHARACTER
st art (npfinn.ql) shall be of type default | NTEGFR

fi nif sh (optional) shall be of type default | NTEGER.
ResUlt Characteristics. Of type VARYI NG_STRI NG
let Value. Theresult value is a copy of the characters of the argument st r i ng betweenpositionsst art
and fli ni sh,inclusive. If st ar t isabsent or less than one, the value one is used for,star t . If fi nifsh is
absent or greater than LEN( st ri ng) , thevalue LEN( st ri ng) isusedforfi ni sh,Iffi ni shislegsthan
st alf t, theresult is a zero-length string.

3.7.2 INSERT (string, start, substring)

Description. Inserts a substring into a string at a specified position.

Class. Elemental function.

Argyments.

st ril ng shal be either type VARYI NG_STRI NG or type default CHARACTER.

st aft shall be type default | NTEGER.

subst ri ng shal be either type VARYl NG_STRING or type default CHARACTER.
Result Characteristics. Of type VARYl NG_STRI NG

Result Value. The result value is a copy-of the characters of the argument st r i ng with the characters of
subsgtri ng inserted into the copy -of st ri ng before the character at the character position st aft . If
st alt isgreater than LEN( st ring) , thevaue LEN( st ri ng) +1 isused for st art and substrifngis
appended to the copy of string. If start is less than one, the value one is used for star{ and
substri ng isinserted before the first character of the copy of st ri ng.

3.7.3 REMOVE (string [, start, finish])
Description. Remaeves a specified substring from a string.

Class. Elemental function.

start (optional) shal be of type default | NTEGER.
fi ni sh (optional) shall be of type default | NTEGER.

Result Characteristics. Of type VARYI NG_STRI NG

Result Value. The result value is a copy of the characters of st ri ng with the characters between positions
start and fi ni sh, inclusive, removed. If st art is absent or less than one, the value one is used for
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start.Iffini shisabsent or greater than LEN( st ri ng) ,thevalue LEN(stri ng) isusedforfi ni sh.

Iffi

374

ni shislessthan st art, the characters of st ri ng are delivered unchanged as the result.

REPLACE (string, start, substring) or
REPLACE (string, start, finish, substring) or
REPLACE (string, target, substring [,every, back])

Description. Replaces a subset of the characters in a string by a given substring. The subset may be specified
either by position or by content.

Class. Elemental function.

Argy
stri
st af
fini

subs

tar

length.
evely (optional) shall be of type default LOG CAL.
back (optional) shall be of type default LOG CAL.

R
R

Case

Case

ments.

ng shall be either of type VARYI NG_STRI NG or type default CHARACTER.

t shall be of type default | NTEGER.

sh shall be of type default | NTEGER.

t ri ng shal be either of type VARYlI NG_STRI NG or type default CHARACTER.

et shal be either of type VARYI NG_STRI NG or type default CHARAGTER. It shall not be o

It Characteristics. Of type VARYI NG_STRI NG

[ zero

It Value. The result value is a copy of the charactersifi'st r i ng modified as per one of the cases hyelow.

i): For areference of the form
REPLACE(string, start, substring)

the characters of the argument subst.ri hg are inserted into the copy of st ri ng beginning with the

character at the character position start. The characters in positions from star
M N(start+LEN(substring)=1, LEN(string)) are deleted. If start is greater
LEN(string),thevaue l:EN(stri ng) +1 isused for st art and substri ng is appended
copy of string. If st ar't_islessthan one, the value oneisused for st art .

ii): For areference of the form
REPLACE( st ricng, start, fini sh, substring)

t to
than
to the

the charactefs-in the copy of stri ng between positions st art and fi ni sh, including thpse at

start andfi ni sh, are deleted and replaced by the characters of subst ri ng. If start isles
one, the-value one is used for start. If finish is greater than LEN(stri ng), the
LEN('stri ng) isusedforfi ni sh.Iffi ni shislessthanst art,thecharactersof substri 1

S than
value
g are

inserted before the character at st art and no characters are del eted.

Case(iii): For areference of the form

14

REPLACE(stri ng, target, substring, every, back)

the copy of string is searched for occurrences of t ar get . The search is done in the backward
direction if the argument back is present with the value true, and in the forward direction otherwise. If
t ar get isfound, itisreplaced by subst ri ng. If every ispresent with the value true, the search and
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replace is continued from the character following t ar get in the search direction specified until all
occurrences of t ar get in the copy string are replaced; otherwise only the first occurrence of t ar get

is replaced.

3.75 SPLIT (string, word, set [, separator, back])

Description. Splits a string into two substrings with the substrings separated by the occurrence of a character

from a specified separator set.

Class. Elementa subroutine.

Arguyments:
strifng shall be of type VARYI NG_STRI NG. It isan INTENT(INOUT) argument.
wor ¢ shall be of type VARYI NG_STRI NG Itisan INTENT(OUT) argument.

set |shal beeither of type VARYI NG_STRI NGor type default CHARACTER. Itisan INTENT(IN) argyment.

separ at or (optional) shall be of type VARYlI NG_STRI NG. It isan INTENT(OUT) argument.
back (optional) shall be of type default LOd CAL. It isan INTENT(IN) argument:

Action. The effect of the procedure is to divide the st ri ng at the first oecurrence of a character thaf isin

set |Thestri ng issearched in the forward direction unless back is present with the value true, in
case [the search is in the backward direction. The characters passed’ over in the search are returned
argu¥ent wor d and the remainder of the string, not including. the separator character, is returned

argument st ri ng. If the argument separ at or is present, the‘actual character found which separat
wor

which
n the
n the
es the

from the remainder of the st ri ng isreturned in separ at or . If no character from set isfound or

set |is of zero length, the whole string is returned in.Wor d, stri ng is returned as zero length, and

separ at or (if present) is returned as zero length. The'effect of the procedure is such that, on return,
V\DrI//separator//stri ng

is thg same as the initial string for a forward search, or

striing// separator//word

is thg same as the initia string for a backward search.

bj ther
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Annex A (informative). Module ISO_VARYING_STRING

A sample implementation of the module 1SO VARYING STRING is available from
ftp.nag.co.uk/sc22wg5/ISO_VARYING_STRING and is written in Fortran 95, conformant with the language
as specified in the standard | SO/IEC 1539-1: 1997. It is intended to be a portable implementation of a module
conformant with this part of ISO/IEC 1539 family of standards. It is not intended to be prescriptive of how
facilities consistent with this part of 1SO/IEC 1539 should be provided. This module is intended primarily to
demonstrate that portable facilities consistent with the interfaces and semantics required by this part of
I SO/IEC 1539 could be provided within the confines of the Fortran language. It is also included as a guide for
users of processors which do not have supplier-provided facilities implementing this part of 1SO/IEC 1539.

This[module uses a derived type with a pointer component. On a processor without automaticgarbage
collertion, it is possible that a program using this module might prematurely run out of memory.

It shpuld be noted that while every care has been taken by the technical working group to ensure that this
moddlleis a correct implementation of this part of ISO/IEC 1539 in valid Fortran code, no guaranteeisgiyen or
implifed that this code will produce correct results, or even that it will execute on any,particular progessor.
Neither is there any implication that this illustrative module isin any way an optimal implementation ¢f this
standard; it is merely one fairly straightforward portable module that is known to’ provide a functipnally
conf@rmant implementation on a few processors.
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