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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the

development of International Standards through technical committees establ

ished

by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other

international organizations, governmental and non-governmental, in liaison|
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a
technical committee, ISO/IEC JTC 1. Draft International Stand4rds adopted b
joint technical committee are circulated to national bodies fox-~voting. Publig
as an International Standard requires approval by at least*75 % of the na
bodies casting a vote.

International Standard ISO/IEC 1539-2 was\ prepared by Joint Tech
Committee ISO/IEC JTC 1, Information techriology.

ISO/IEC 1539 consists of the following parts, under the general title Inform
technology — Programming languages *— Fortran:

— Part 1: Core Language Fortran
— Part 2: Varying lengthcharacter strings

Annexes A and B of this\part of ISO/IEC 1539 are for information only.

with
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Introduction

This part of ISO/IEC 1539 has been prepared by ISO/IEC JTC1/SC22/WGS, the technical working
group for the Fortran language. This part of ISO/IEC 1539 is an auxiliary standard to
ISO/IEC 1539 : 1991, which defines the latest revision of the Fortran language, and is the first part
of the multipart Fortran family of standards; this part of ISO/IEC 1539 is the second part. The revised
language defined by the above standard is informally known as Fortran 90.

This:Jtaart 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 includes
a pogsible implementation, in Fortran 90, of a module that conforms to this part of ISO/IEC 4539. It
should be noted, however, that this is purely for purposes of demonstrating the feasibility and
portdbility of this standard. The actual code shown in this annex is not intended i any way to
presdribe the method of implementation, nor is there any implication that this is in any way an optimal
portable implementation. The module is merely a fairly straightforward demonstratien that a portable
implgmentation is possible.

1v
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Information technology — Programming languages — Fortran —

Part 2:
Varying length character strings

Section 1: General

1.1 Scope

this revision of the Fortran language is

. ISO/IEC 1539 : 1991 "Programming Language Fortran"

additional facilities to those defined intrinsically in the “primary language standard. A procq

standard.

This part of ISO/IEC 1539 prescribes the name of a Fortran module, the name of a derived data
to be used to represent varying-length strings, the interfaces for the procedures and operators t

made accessible by this module.

This part of ISO/IEC 1539 does not prescribe the details of any implementation. Neither the me
used to represent the data_entities of the defined type nor the algorithms used to implement

conformant implementation may use any representation and any algorithms, subject only tol
requirement thatthe publicly accessible names and interfaces conform to this part of ISO/IEC 1
and that the semantics are as required by this part of ISO/IEC 1539 and those of ISO/IEC 1539 : 1

It should'be' noted that a processor is not required to implement this part of ISO/IEC 1539 in ordg
be a standard conforming Fortran processor, but if a processor implements facilities for manipulg
varying length character strings, it is recommended that this be done in a manner that is conforf

procedures or operators whose interfaces are defined by this part of ISO/IEC 1539 are prescribed.

This part of ISO/IEC 1539 defines facilities for use in Fortran for the manipulatior-of character stfings
of dynamically variable length. This part of ISO/IEC 1539 provides an auxiliary standard fot the
version of the Fortran language informally known as Fortran 90. The Interfational Standard defining

This part of ISO/IEC 1539 is an auxiliary standard to thaf defining Fortran 90 in that it defines

ssor

conforming to the Fortran 90 standard is not required toyalso conform to this part of ISO/IEC 1|539.
However, conformance to this part of ISO/IEC 1539 assumes conformance to the primary Fortrap 90

type
b be

provided to manipulate objects of this‘type, and the semantics that are required for each of the entities

thod
the

A
the
539,
DO1.

T (o
ting
nant

with this part of ISO/IEC 1539

A processor conforming to this part of ISO/IEC 1539 may extend the facilities provided for the

manipulation of varying length character strings as long as such extensions do not conflict with
part of ISO/IEC 1539 or with ISO/IEC 1539 : 1991.

this

A module, written in standard conforming Fortran, is included 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
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standard conforming Fortran, it provides a portable implementation of the required facilities. This
module is included for information only and is not intended to constrain implementations in any way.
This module is a demonstration that at least one implementation, in standard conforming and hence
portable Fortran, is possible.

It should be noted that this part of ISO/IEC 1539 defines facilities for dynamically varying length
strings of characters of default kind only. Throughout this part of ISO/IEC 1539 all references to
intrinsic type cHARACTER should be read as meaning characters of default kind. Similar facilities could
be ddfined for non-default kind characters by a separate, 1f similar, module for each such character

art of ISO/IEC 1539 has been designed, as far as is reasonable, to provide for varyirig length
ter strings the facilities that are available for intrinsic fixed length character strings) All the
insic operations and functions that apply to fixed length character strings have extended meanings
definpd by this part of ISO/IEC 1539 for varying length character strings. Also a-small number of
addit{onal facilities are defined that are appropriate because of the essential differences between the
intrinsic type and the varying length derived data type.

1.2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions
of this part of ISO/IEC 1539. At the time of publicationthe editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this part of ISO/IEC 1539 are
encofiraged to investigate the possibility of applying the most recent editions of the standards indicated
below. Members of IEC and ISO maintain registers;of currently valid International Standards.

ISO/IEC 646:1991, Information technology *=ISO 7-bit coded character set for information inter
change.

ISO/[EC 1539:1991, Information technelogy — Programming languages — Fortran.
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Section 2 : Requirements

2.1 The Name of the Module

The name of the module shall be
— ISO VARYING_STRING

of use statements of the form
USE ISO_VARYING_STRING

2.2 The Type

The type shall have the name
VARYING_STRING

strings may be of any non-negative length and this length may vary<dynamically during the exec
of a program. There shall be no arbitrary upper length limit other than that imposed by the size o
processor and the complexity of the programs it is able to.process. The characters representing

of the type shall be PRIVATE to the module.

2.3 Extended Meanings for Intrinsic:Operators

The meanings for the intrinsic operators<of:
assignment =
concatenation /¢
comparisons ==, /=, <, <=, >=, >

cHARACTER. Note that the ‘equivalent comparison operator forms .EQ., .NE., .LT., .LE., .GE.,
.GT. also have their meanings extended in this manner.
2.3.1 Assignment: An assignment of the form
var = expr
shall be defined for scalars with the following type combinations:
VARYING_STRING = VARYING_STRING
VARYING_STRING = CHARACTER
CHARACTER = VARYING_STRING
Action: The characters that are the value of the expression expr become the value o
variable var. There are two cases:
Case(i) : Where the variable is of type vARYING_ sTRING, the length of
variable becomes that of the expression.
Case(ii) : Where the variable is of type cHARAcCTER, the rules of intri

assignment to a Fortran character variable apply. Namely, if

Entities of this type shall represent values that are strings of characters ©f default kind. These char‘Ecter

Programs shall be able to access the facilities defined by this part of ISO/IEC 1539 by the inclllsion

tion
the
the

value of the string have positions 1,2,...,N, where N is the length of the string. The internal strug¢ture

shall be extended to acceptsany combination of scalar operands of type varyING_sTRING and [type

and

F the

the

nsic
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.


https://standardsiso.com/api/?name=8138706fd06db33a67b725e3800beab2

ISO/IEC 1539-2 : 1994 (E) © ISO/IEC

2.3.2 Concatenation: The concatenation operation
string a // string b
shall be defined for scalars with the following type combinations:

VARYING_STRING // VARYING_STRING
VARYING_STRING // CHARACTER
CHARACTER // VARYING_STRING

The values of the operands are unchanged by the operation.
Result Attributes: scalar of type VARYING_STRING.
Result Value: The result value is a new string whose characters are the same as those

241

The
REPE]
the aj

produced by concatenating the operand character strings 1n the order given.

2.3.3 Comparisons: Comparisons of the form
string a .OP. string b
where .op. represents any of the operators ==, /=, <, <=, >=, or > shall be defined for

scalar operands with the following type combinations:

VARYING_STRING .OP. VARYING_STRING,

VARYING_STRING .OP. CHARACTER, Of

CHARACTER .OP. VARYING_STRING.

The values of the operands are unchanged by the operation.
Note that the equivalent operator forms .EQ., .NE., .LT., .LE.,".GE., and .GT. also have
their meanings extended in this manner.
Result Attributes: scalar of type default LogIcaL.
Result Value: The result value is true if string_adstands in the indicated relation to
string b and is false otherwise. The collating sequence used for the inequality
comparisons is that defined by the processor for characters of default kind. Ii string a
and string_b are of different lengths, the comparison is done as if the shorter string were
padded on the right with blanks.

Kxtended Meanings for Generi¢-Intrinsic Procedures
beneric intrinsic procedures LEN, CHAR, ICHAR, IACHAR, TRIM, LEN_TRIM, ADJUSTL, ADJUSTR,

\T, LLT, LLE, LGE, LGT, INDEX; SCAN, and VERIFY shall have their meanings extended to include
ppropriate scalar argument'\type combinations involving VARYING_STRING and CHARACTER. The

resulfs produced in each case are also scalar.

2.4.1 The LEN (procedure: The generic function reference of the form

LEN(string)
shall be added.

Déscription: returns the length of a character string.
Argument: string is a scalar of type varyine_sTrING. The argument is unchanged by
the procedure.

Result Attributes: scalar of type default INTEGER.

Result Value: The result value is the number of characters in string.

2.4.2 The CHAR procedure: The generic function references of the form

CHAR (string)
CHAR (string, length)
shall be added.

Description: converts a varying string value to default character.
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Arguments:
string - is of type VARYING_STRING
length - is of type default INTEGER.

The arguments are scalars and are unchanged by the procedure.
Result Attributes: scalar of type default cHARACTER. If length is absent, the result has
the same length as string. If length is present, the result has the length specified by the
argument length.
Result Value:

Case(i) : If 1ength is absent, the result is a copy of the characters \in the
argument string.
Case(ii) : If 1ength is present, the result is a copy of the characters in the

argument string that may have been truncated or padded. If st}ing
is longer than length, the result is truncated on the'right. If string is
shorter than length, the result is padded on the 'right with blanks. If
length is less than one, the result is of zero length.

2.4.3 The ICHAR procedure: The generic function reference of.the form
ICHAR(c)
shall be added.

Description: returns the position of a character/ in the processor defined collgting
sequence.
Argument: c is a scalar of type varving.sTRING and of length exactly one. |The
argument is unchanged by the procedure.

Result Attributes: scalar of type default’INTEGER.
Result Value: The result value is the position of the character c in the processor defined
collating sequence for default characters. That is, the result value is TCHAR (CHAR(c))) .

2.4.4 The IACHAR procedure: The generic function reference of the form
IACHAR(c)
shall be added.

Description: returns the position of a character in the collating sequence defined by the
International Standard ISO 646 : 1991.
Argument: ¢ i$ a scalar of type vARYiNe_sTRING and of length exactly one. [The
argument.is unchanged by the procedure.

Result Attributes: scalar of type default INTEGER.
Result-Value: The result value is the position of the character ¢ in the collating sequ¢nce
défined by the International Standard ISO 646 : 1991 for default characters. If| the
character ¢ is not defined in the standard set, the result is processor dependent byt is
always equal to IACHAR(CHAR(c)).

2.4.5 The TRIM procedure: The generic function reference of the form
TRIM(string)
shall be added.

Description: removes trailing blanks from a string.

Argument: string is a scalar of type varyIne_sTrING. The argument is unchanged by
the procedure.

Result Attributes: scalar of type VARYING_STRING.

Result Value: The result value is the same as string except that any trailing blanks have
been deleted. If the argument string contains only blank characters or is of zero length,
the result is a zero-length string.
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2.4.6 The LEN_TRIM procedure: The generic function reference of the form
LEN_TRIM(string)

shall be added.
Description: returns the length of a string not counting any trailing blanks.
Argument: string is a scalar of type VARYING_STRING. The argument is unchanged by
the procedure.
Result Attributes: scalar of type default INTEGER.
Result Value: The result value is the position of the last non-blank character in string.
If the argument string contains only blank characters or 1s of zero length, the result is
zero.

2.4.7 The ADJUSTL procedure: The generic function reference of the form
ADJUSTL (string;
shall be added.

Description: adjusts to the left, removing any leading blanks and inserting trailing blanks.
Argument: string is a scalar of type VARYING_STRING. The argumént-is unchanged by
the procedure.

Result Attributes: scalar of type VARYING_STRING.

Result Value: The result value is the same as string exceptithat any leading blanks have
been deleted and the same number of trailing blanks inserted.

2.4.8 The ADJUSTR procedure: The generic function reference of the form

ADJUSTR (string)
shall be added.

Description: adjusts to the right, removing-any trailing blanks and inserting leading
blanks.

Argument: string is a scalar of type VaRYING_sTRING. The argument is unchanged by
the procedure.

Result Attributes: scalar of type VARYING_STRING.

Result Value: The result value'is the same as string except that any trailing blanks have
been deleted and the same.number of leading blanks inserted.

2.4.9 The REPEAT procedure: The generic function reference of the form

REPEAT (string,ncopies)
shall be added-

Description:-concatenates several copies of a string.

Arguments:

stridg - is a scalar of type VARYING_STRING,

ncopies - is a scalar of type default INTEGER.

The value of ncopies must not be negative. The arguments are unchanged by the
procedure.

Result Attributes: scalar of type VARYING_STRING.

Result-Vatue—Tt Hvatue—e—t . roedt ] . -
argument string, producing a string containing ncopies copies of string. If ncopies
is zero, the result is of zero length.
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2.4.10 Comparison procedures: The set of generic function references of the form
Lop(string a,string b)
shall be added, where op stands for one of:

LT - less than

LE - less than or equal to
GE - greater than or equal to
GT - greater than

Description: compares the lexical ordering of two strings based on the ISO 646 : 1991
collating sequence.

VARYING_STRING and VARYING_STRING,
VARYING_STRING and CHARACTER, Or
CHARACTER and VARYING_STRING.
The arguments are unchanged by the procedure.
Result Attributes: scalar of type default LogIcar.
Result Value: The result value is true if string_a stands in the indicated relationshjip to
string b, and is false otherwise. The collating sequence used to establish the ordpring
of characters for these procedures is that of the International\Standard ISO 646 : 1991.
If string a and string b are of different lengths, the ‘comparison is done as :Ethe
shorter string were padded on the right with blanks. If eithef argument contains a character
c not defined by the standard, the result value is précessor dependent and based op the
collating value for IACHAR (c). Zero length strings‘are considered to be lexically equal.

2.4.11 The INDEX procedure: The generic function reference of the form
INDEX (string, substring, back)
shall be added. '

Description: returns an integer that.is-the starting position of a substring within a sfring.
Arguments: string and substxing are scalars of one of the type combinations:
VARYING_STRING and VARYING_STRING,
CHARACTER and VARYING_STRING, Or
VARYING_STRING and CHARACTER.
back - is a scalar of type default LocIcaL and is OPTIONAL.
The arguments are’ unchanged by the procedure.
Result Attribuites: scalar of type default INTEGER.
Result value:
Case(i) : If back is absent or is present with the value false, the result is the
minimum positive value of 1 such that,
EXTRACT (string, I, I+LEN(substring)-1)==substring,
or zero if there is no such value.
Zero is returned if LEN(string) <LEN(substring), and one is retyrned
if LEN (substring)==0.
Case(ii) : If back is present with the value true, the result is the maximum yalue
of 1 less than or equal to LEN(string)-LEN(substring)+1 such that

7 L7 = ==

or zero if there is no such value.
Zero is returned if LEN (string) <LEN (substring), and LEN(string) +1
is returned if LEN(substring)==0.

’

2.4.12 The SCAN procedure: The generic function reference of the form
SCAN(string, set,back)
shall be added.

Description: scans a string for any one of the characters in a set of characters.
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Arguments: string and set are scalars of one of the type combinations:
VARYING_STRING and VARYING_STRING,
VARYING_STRING and CHARACTER, Or
CHARACTER and VARYING_STRING.
back - is a scalar of type default LogIcaL and is OPTIONAL.
The arguments are unchanged by the procedure.
Result Attributes: scalar of type default INTEGER.
Result Value:

Case(i) : If back is absent or is present with the value false and if string
contains at least one character that is in set, the value of the result-is
the position of the left-most character of string that is in set,

Case(ii) : If back is present with the value true and if string contains at least
one character that is in set, the value of the result is the pesition of
the right-most character of string that is in set.

Case(iil) : The value of the result is zero if no character of sgxring is in set or
if the length of either string or set is zero.

2.4.13 The VERIFY procedure: The generic function reference of.the form
VERIFY (string, set,back)
shall be added.

Description: verifies that a string contains only charaCters from a given set by scanning

for any character not in the set.

Arguments: string and set are scalars of one of the type combinations:

VARYING_STRING and VARYING_STRING,
VARYING_STRING and CHARACTER, Or
CHARACTER and VARYING_STRING.

back - is a scalar of type default\toGIcar and is OPTIONAL.

The arguments are unchanged by, the procedure.

Result Attributes: scalar of type default INTEGER.

Result Value:

Case(i) : If back“is absent or is present with the value false and if string
contains at least one character that is not in set, the value of the result
is_the position of the left-most character of string that is not in set.

Case(ii) : If back is present with the value true and if string contains at least
one character that is not in set, the value of the result is the position
of the right-most character of string that is not in set.

Case(iii) : The value of the result is zero if each character of string is in set or
if the length of string is zero.

2.5 Pdditional Generic Procedure for Type Conversion

An additional generic procedure shall be added to convert scalar intrinsic fixed-length character values
into scalar varying-length string values.

2.5.1 The VAR_STR procedure: The generic function reference of the form
VAR_STR(char)
shall be provided.

Description: converts an intrinsic fixed-length character value into the equivalent
varying-length string value.
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Argument: char is a scalar of type default cHARACTER and may be of any length. The
argument is unchanged by the procedure.

Result Attributes: scalar of type vARYING_STRING.
Result Value: The result value is the same string of characters as the argument.
2.6 Additional Generic Procedures for Input/Output
The following additional generic procedures shall be provided to support input and outpit of

varying-length string values with formatted sequential files.

2.6.1 The GET procedure: The generic subroutine references of the’forms

GET - input part or all of a record into a string
PUT - append a string to an output record
PUT_LINE - append a string to an output record and end the 'record

CALL GET(string,maxlen, iostat)

CALL GET(unit,string,maxlen, iostat)

CALL GET(string, set, separator,maxlen, iostat)

CALL GET(unit,string, set, separator,maxlen, iostat)

shall be provided.
Description: reads characters from an external-file into a string.

Arguments:

string - is of type VARYING_STRING,

maxlen - is of type default INTEGER and is OPTIONAL,

unit - is of type default INTEGER,

set - is either of type VARYING_STRING or of type CHARACTER,
separator - is of type VARYING_STRING and is OPTIONAL,

iostat - is of type'default INTEGER and is OPTIONAL.

All arguments are scalar-The argument unit specifies the input unit to be used. It must
be connected to a formatted file for sequential read access. If the argument unilt is
omitted, the default input unit is used. The arguments maxlen, unit, and set| are
unchanged by the\procedure.
Action: The-Ger procedure causes characters from the connected file, starting with the
next character in the current record if there is a current record or the first character of the
next recerd if not, to be read and stored in the variable string. The end of record always
terniinates the input but input may be terminated before this. If maxlen is present, its
value indicates the maximum number of characters that will be read. If maxlen is less than
or equal to zero, no characters will be read and string will be set to zero length. If
maxlen is absent, a maximum of HUGE (1) is used. If the argument set is provided, |this
specifies a set of characters the occurrence of any of which will terminate the input. This
terminal character, although read from the input file, will not be included in the r¢sult

otre

StFRE- Thefile puo;t;\lu after-the—data—transferts bUllll.}lCtC, ts—afterthetast character that
was read. If the argument separator is present, the actual character found which
terminates the transfer is returned in separator. If the transfer is terminated other than
by the occurrence of a character in set, a zero length string is returned in separator. If
the transfer is terminated by the end of record being reached, the file is positioned after
the record just read. If present, the argument iostat is used 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
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end-of-file condition must be different from that returned for an end-of-record condition.
If iostat is absent and an error or end-of-file condition occurs, the program execution is
terminated.

2.6.2 The PUT procedure: The generic subroutine references of the forms
CALL PUT(string,iostat)

CALL PUT(unit,string,iostat)

shall be provided.
Description: writes a string to an external file.

mesyunErAn

A .
AT guulcﬂts.

string - is either of type VARYING_STRING Or type CHARACTER,
unit - is of type default INTEGER,
iostat - is of type default INTEGER and iS OPTIONAL.

All arguments are scalar. The argument unit specifies the output unit to be usgd. It must
be connected to a formatted file for sequential write access. If the argument unit is
omitted, the default output unit is used. The arguments unit and string are unchanged
by the procedure.

Action: The puT procedure causes the characters of string to be(appended to the current
record, if there is a current record, or to the start of the next record if there is no current
record. The last character transferred becomes the last character of the current record,
which is the last record of the file. If present, the argument iostat is used to return the
status resulting from the data transfer. A zero value/sréturned if a valid write operation
occurs, and a positive value if an error occurs. If iostat is absent and anything other than
a valid write operation occurs, the program exécution is terminated.

2.6.3 The PUT_LINE procedure: The generic,subroutine references of the forms

CALL PUT LINE(string,iostat)
CALL PUT_LINE (unit, string,iostat)

shall be provided.
Description: writes a string to_an‘external file and ends the record.

Arguments:

string - is either.of type VARYING_STRING Or type CHARACTER
unit - is of.type default INTEGER

iostat - is'of type default INTEGER and is OPTIONAL.

All arguments aré scalar. The argument unit specifies the output unit to be used. It must
be connected to) a formatted file for sequential write access. If the argument unit is
omitted, the.défault output unit is used. The arguments unit and string are unchanged
by the procedure.

Action:-The pur_rINe procedure causes the characters of string to be appended to the
current record, if there is a current record, or to the start of the next record if there is no
cuirent record. Following completion of the data transfer, the file is positioned after the
record just written, which becomes the previous and last record of the file. If present, the
argument iostat is used to return the status resulting from the data transfer. A zero value

is returned if a valid write operation occurs, and a positive value 1if an error occurs. It
iostat is absent and anything other than a valid write operation occurs, the program
execution is terminated.
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2.7 Additional Generic Procedures for Substring Manipulation

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

INSERT - insert a substring into a string

REPLACE - replace a substring in a string

REMOVE - remove a section of a string

EXTRACT - extract a section from a string

SPLIT - split a string into two at the occurrence of a separator

2.7.1 The INSERT procedure: The generic function reference of the form
INSERT (string, start, substring)
shall be provided.

Description: inserts a substring into a string at a specified position.

Arguments:

string - is either type VARYING_STRING or type default CHARACTER,
start - is type default INTEGER,

substring - is either type VARYING_STRING or type default CHARACTER.

All arguments are scalars. The arguments are unchanged by the procedure.
Result Attributes: scalar of type VARYING_STRING.

Result Value: The result value is a copy of:the characters of the argument string [with
the characters of substring inserted intosthe copy of string before the character at the
character position start. If start is greater than LEN(string), the value LEN(string)+1
is used for start and substring is appended to the copy of string. If start is less|than
one, the value one is used for start and substring is inserted before the first charpcter
of the copy of string.

2.7.2 The REPLACE procedure: The generic function references of the forms
REPLACE (string,start, substring)
REPLACE (string, start, finish, substring)
REPLACE (string, target, substring, every, back)
shall be providéd:
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.

Arguments:

string - is either of type VARYING_STRING or type default CHARACTER,
start - is of type default INTEGER,

finish - is of type default INTEGER,

substring - is either of type VARYING_STRING or type default CHARACTER,
target - is either of type VARYING_STRING or type default CHARACTER,
every - is of type default LocIcaL, and is OPTIONAL,

———————back——————is-of typcdefault roeTcar,and-tsopTTONAL:

All arguments are scalar. The argument target must not be of zero length. In all cases
the arguments are unchanged by the procedure.
Result Attributes: scalar of type VARYING_STRING.
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Result Value: The result value is a copy of the characters in string modified as per one
of the cases below.
Case(i) : For a reference of the form
REPLACE (string, start, substring)
the characters of the argument substring are inserted into the copy of
string beginning with the character at the character position start.
The characters in positions from
start (0O MIN(start+LEN(substring)-1, LEN(string))

are deleted. If start is greater than LEN(string), the value
LEN(string)+1 is used for start and substring is appended to-the
copy of string. If start is less than one, the value one is used for
start.
Case(ii) : For a reference of the form
REPLACE (string, start, finish, substring)

the characters in the copy of string between poSitions start and
finish, including those at start and £inish, are.deleted and replaced
by the characters of substring. If start is less than one, the value
one is used for start. If £inish is greatef’than LEN(string), the
value LEN(string) is used for £inish. [{\finish is less than start,
the characters of substring are inserted before the character at start
and no characters are deleted.

Case(iii) : For a reference of the form
REPLACE (string, target), substring, every, back)
the copy of string is searched for occurrences of target. The search

is done in the backward direction if the argument back is present with
the value true, and jin‘the forward direction otherwise. If target is
found, it is replaced by substring. If every is present with the value
true, the search(@nd replace is continued from the character following
target in the-search direction specified until all occurrences of target
in the copy-string are replaced; otherwise only the first occurrence of
target is replaced.

2.7.3 The REMOVE procedure: The generic function reference of the form
REMOVE (string, start, finish)
shall be provided.

Description: removes a specified substring from a string.

Arguments:

string - is either of type VARYING_STRING or type default CHARACTER,
staxt - is of type default INTEGER, and is OPTIONAL,

finish - is of type default INTEGER, and is OPTIONAL.

All arguments are scalars. The arguments are unchanged by the procedure.
Result Attributes: scalar of type VARYING STRING.

Result Value: The result value is a copy of the characters of string with the characters
between positions start and f£inish, inclusive, removed. If start is absent or less than
one, the value one is used for start. If £inish is absent or greater than LEN(string), the
value LEN(string) is used for £inish. If £inish is less than start, the characters of
string are delivered unchanged as the result.

12
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2.7.4 The EXTRACT procedure: The generic function reference of the form

EXTRACT (string, start, finish)
shall be provided.

Description: extracts a specified substring from a string.

Arguments:

string - is either of type VARYING_STRING or type default CHARACTER,
start - is of type default INTEGER, and is opPTIONAL,

finish - is of type default INTEGER, and is OPTIONAL.

2.7.5 The SPLIT procedure: The generic subroutine reference of\the form

Al arguments are scalars. The arguments are unchanged by the procedure.
Result Attributes: scalar of type VARYING_STRING.

Result Value: The result value is a copy of the characters of the argunient stfing

between positions start and £inish, inclusive. If start is absent or les§ than one
value one is used for start. If £inish is absent or greater than LEN(string), the \
LEN(string) is used for £inish. If £inish is less than start, the résult is a zero-ld
string.

CALL SPLIT(string,word, set, separator,back)
shall be provided.

Description: splits a string into a two substrings, with the substrings separated by
occurrence of a character from a specified separator set.

Arguments:

string - is of type VARYING_STRING,

word - is of type VARYING_STRING,

set - is either of type VARYING_STRING or type default CHARACTER,
separator - is of type VARYING_STRING, and iS OPTIONAL,

back - is of type default LocIcaL, and is OPTIONAL,

, the
alue
ngth

the

All arguments are scalar. The.arguments set and back are unchanged by the procedhre.

Action: The effect of the procedure is to divide the string at the first occurrence

of a

character that is in set.(The string is searched in the forward direction unless ba¢k is

present with the value'true, in which case the search is in the backward direction.

characters passed.over in the search are returned in the argument word and the remajnder

of the string, not\including the separator character, is returned in the argument stri

no character_from set is found or set is of zero length, the whole string is returne

word and string is returned as zero length. If the argument separator is present

actuah.character found which separates the word from the remainder of the strir

returned in separator. The effect of the procedure is such that, on return, either
word//separator//string

1S the same as the initial string for a forward search, or
string//separator//word

is the same as the initial string for a backward search.

The

g. If
d in
the
\g is
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Annex A

(informative)

Module ISO_varying_string

ule is written i
standard ISO/IEC 1539 1991 Iti mtended portable 1mplementat10n
] 1 intended to ho

TSI A EAN B

this pprt of ISO/IEC 1539 Snoula be prov1acu This muuuw is intended pri amy to demonstrate

could|be provided within the confines of the Fortran language. It is also included as a guide for users
of prqcessors which do not have supplier-provided facilities implementing this part of ISOAEC"1539.

It should be noted that while every care has been taken by the technical working group.to ensure that
this rhodule is a correct implementation of this part of ISO/IEC 1539 in valid(Fortran code, no

guarahtee is given or implied that this code will produce correct results, or even that it will execute
on any particular processor. Neither is there any implication that this illustrative)module is in any way
an opfimal implementation of this standard; it is merely one fairly straightforward portable module that
is kngwn to provide a functionally conformant implementation on a few processors.

MODULE ISO_VARYING_STRING

! Written by J.L.Schonfelder

! In¢orporating suggestions by C.Tanasescu, C.Weber,  J.Wagener and W.Walter,
! and corrections due to L.Moss, M.Cohen, P.Griffiths, B.T.Smith

! and many other members of the committee ISO/IEC JTC1l/SC22/WG5

! This module defines the interface and one possible implementation for a

! dymamic length character string facility in Fortran 90. The Fortran 90

! lahguage is defined by the standard ISO/IEC 1539 : 1991.

! The publicly accessible interfdce'defined by this module is conformant

| with the auxiliary standard, ISO/IEC 1539-2 : 1994.

! The detailed implementation ‘may be considered as an informal definition of
! the required semantics, and may also be used as a guide to the production

| of|a portable implementation.

I N.B. Although every care- has been taken to produce valid Fortran code in

1 construction of (this module no guarantee is given or implied that this
! code will work.-correctly without error on any specific processor, nor
1 is this implementation intended to be in any way optimal either in use
1 of storage or’ CPU cycles.

!

Gt b G G G G tem e bem bem b b G

! By|default all entities declared or defined in this module are private to !
! the (module. Only those ent;ties declared explic;tly as belng publlc are !
! access - : he :

!
!

operators defined>herein are made accesslble via their generic 1dentiflers !
only; their specific names are private. !

TYPE VARYING_STRING

PRIVATE

CHARACTER, DIMENSION(:),POINTER :: chars
ENDTYPE VARYING_STRING

| The representation chosen for this definition of the module is of a string }
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type consisting of a single component that is a pointer to a rank one array
of characters.

Note: this Module is defined only for characters of default kind. A similar
module could be defined for non-default characters if these are supported
on a processor by adding a KIND parameter to the component in the type
definition, and to all declarations of objects of CHARACTER type.

CHARACTER, PARAMETER :: blank = " "

| R GENERIC PROCEDURE INTERFACE DEFINITIONS ~--==c-==m-c—mmo oo 1
o LEN interface ---------mmm e e 1
INTERFACE LEN

MODULE PROCEDURE len_s ! length of string
ENDINTERFACE
| e Conversion procedure interfaces ---------cmmmmmmmmm e o !

INTERFACE VAR_STR
MODULE PROCEDURE c_to_s ! character to string
ENDINTERFACE

INTERFACE CHAR
MODULE PROCEDURE 8_to_c, & ! string to character
s_to_fix ¢ | string to specified length'character
ENDINTERFACE

R ASSIGNMENT interfaces =---------cmc e
INTERFACE ASSIGNMENT (=)
MODULE PROCEDURE s_ass_s, & ! string = string
c_ass_s, & ! character = string
s_ass_c ! string = character
ENDINTERFACE

o Concatenation operator interfaces —&s----mcoom oo
INTERFACE OPERATOR(//)
MODULE PROCEDURE s_concat_s, & ! string//string

s_concat_c, & ! string//character
c_concat_s ! character//string
ENDINTERFACE
oo Repeated Concatenation‘interface =---===----— oo

INTERFACE REPEAT
MODULE PROCEDURE repeat_s

ENDINTERFACE
lommmee Equality comparison operator interfaces-------—-cccmmmcmmeoo_____
INTERFACE OPERATOR (==
MODULE PROCEDURE 8_-eq 8, & ! string==string
8_eq c, & ! string==character
c_eq s ! character==gtring
ENDINTERFACE
| EEE T not-equality comparison operator interfaces --------eccmem oo

INTERFACE (OPERATOR (/=)
MODULE. PROCEDURE s_ne_s, & ! string/=string

s_ne_c¢, & ! string/=character
c_ne_s ! character/=string
ENDINTERFACE
lemmmm less-than comparison operator interfaces ------cecccmmmmcmmo oo !

INTERFACE OPERATOR(<)
MODULE PROCEDURE s_lt_s, & | string<string
s_lt_c, & ! string<character

c_lt_s ! character<string
ENDINTERFACE
[T less-than-or-equal comparison operator interfaces -----———ccmommmmccceaa
INTERFACE OPERATOR(<=)
MODULE PROCEDURE s8_le_ 8, & ! string<=string
8_le_c, & | string<=character
c_le_s ! character<=string
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ENDINTERFACE

[T greater-than-or-equal comparison operator interfaces ----------=-c----- |
INTERFACE OPERATOR(>=)

MODULE PROCEDURE s_ge_s, & ! string>=string
s_ge_c, & ! string>=character
c_ge_s8 ! character>=string

ENDINTERFACE

1———-- greater-than comparison operator interfaces --------—-----c-memmememeooo !
INTERFACE OPERATOR(>)
MODULE PROCEDURE s gt &, & | string>string

s gt ¢, & | string>character
c_gt s ! character>string
ENDINTERFACE
| ===}~ LLT procedure interfaces ----------eecmmmmmc e e !
INTERFACE LLT
MODULE PROCEDURE s_1llt_s, & ! LLT(string,string)
s_1llt ¢, & ! LLT(string,character)
c_llt_s ! LLT(character, string)
ENDINTERFACE

1---}- LLE procedure interfaces ----------mmmmemcm e e e e !
INTERFACE LLE

MOPULE PROCEDURE s_lle s, & ! LLE(string,string)
s_lle_c, & ! LLE(string,character)
c_lle_ s ! LLE(character, string)
ENDINTERFACE
!---}- LGE procedure interfaces -----------ccmmccce oA !

INTERFACE LGE

MOPDULE PROCEDURE s_lge s, & ! LGE(string, string)
s_lge c, & ! LGE(string,character)
c_lge_s ! LGE(character;string)
ENDINTERFACE

|----- LGT procedure interfaces ---------"c& - !
INTERFACE LGT

MODULE PROCEDURE s_lgt_s, & ! LGT(string,string)
s8_lgt ¢, & ! LGT(string,character)
c_lgt_s ! LGT(character,string)

ENDINTERFACE

l---}- Input procedure interfaces --------------cmmcccmmcmcm e 1
INTERFACE GET

MOPULE PROCEDURE get_d_eor, &
get_u _eor, &
get/d tset_s, &
get.u tset_s, &
get-d_tset_c, &
get_u_tset_c

default unit, EoR termination
specified unit, EoR termination
default unit, string set termination
specified unit, string set termination
default unit, char set termination
specified unit, char set termination

o tem b b e oem

ENDINTERFACE

| --=|- Output. procedure interfaces --------cecmmm e e e !
INTERFACE PUT
MODULE .PROCEDURE put_d 8, & | string to default unit
put_u s, & ! string to specified unit
put_d_c, & ! char to default unit
put u c ! char to specified unit

ENDINTERFACE

INTERFACE PUT_LINE
MODULE PROCEDURE putline_d_s,
putline u_s,
putline_d_c,
putline u_c

string to default unit
string to specified unit
char to default unit
char to specified unit

R R

ENDINTERFACE
lem-- Insert procedure interfaces -----—---c-cmmmmcmc e 1

INTERFACE INSERT
MODULE PROCEDURE insert_ss, & ! string in string
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insert_sc, & ! char in string

insert_cs, & ! string in char

insert_cc ! char in char
ENDINTERFACE

Jommmm Replace procedure interfaces ---------—- -2 1
INTERFACE REPLACE
MODULE PROCEDURE replace_ss, & ! string by string, at specified
replace_sc, & ! string by char , starting
replace_cs, & ! char by string , point
replace_cc, & ! char by char

replace_sc_sf,& ! string by char , specified
replace_cs_sf,& ! char by string , starting and
replace_cc_sf,& ! char by char , finishing points
replace_sss, & ! in string replace string by string
replace_ssc, & ! in string replace string by char
replace_scs, & | in string replace char by string
replace_scc, & ! in string replace char by char
replace_css, & ! in char replace string by string
replace_csc, & ! in char replace string by char
replace_ccs, & ! in char replace char by string
replace_ccc ! in char replace char by char

ENDINTERFACE

[T Remove procedure interface --------mme oo S e !

INTERFACE REMOVE
MODULE PROCEDURE remove_s, & ! characters from string, between start
remove_c ! characters from chax , and finish
ENDINTERFACE

o Extract procedure interface -------e-mm e e o !
INTERFACE EXTRACT
MODULE PROCEDURE extract_s, & ! from string extract string, between start
extract_c ! from char extract string, and finish
ENDINTERFACE

I Split procedure interface ----«@l-cmemmc e !
INTERFACE SPLIT
MODULE PROCEDURE split_s, & ! split string at first occurrence of
split_c ! character in set
ENDINTERFACE

| EEE TS Index procedure interfaces -------ccecemm e !
INTERFACE INDEX

MODULE PROCEDURE index -s8s, index_sc, index_cs
ENDINTERFACE

e Scan procedure interfaces -------cc-cccm e !
INTERFACE SCAN

MODULE PROCEDURE scan_ss, scan_sc, scan_cs
ENDINTERFACE

lommee Verify procedure interfaces -~-------meecmem - 1
INTERFACE \VERIFY

MODULE /PROCEDURE verify ss, verify sc, verify cs
ENDINTERFACE

e Interfaces for remaining intrinsic function overloads ----------c-c-a-- !
INTERFACE LEN TRIM

MODULE PROCEDURE len_trim s
ENDINTERFACE

INTERFACE TRIM
MODULE PROCEDURE trim_s
ENDINTERFACE

INTERFACE IACHAR
MODULE PROCEDURE iachar_s
ENDINTERFACE

INTERFACE ICHAR

17


https://standardsiso.com/api/?name=8138706fd06db33a67b725e3800beab2

ISO/IEC 1539-2 : 1994 (E) © ISO/IEC

MODULE PROCEDURE ichar_s
ENDINTERFACE

INTERFACE ADJUSTL
MODULE PROCEDURE adjustl_s
ENDINTERFACE

INTERFACE ADJUSTR
MODULE PROCEDURE adjustr_s
ENDINTERFACE

tities ]

| R——

—specification—ofpublicallyaccessible—en
PUBLIC :: VhRYING_STRING,VlR_STR,CHAR,LEN,GET,PUT,PUT_LINE,INSERT,REPLACE,
SPLIT,REMOVE,REPEAT,EXTRACT,INDEX,SCAN,VERIFY,LLT,LLE,LGE,LGT,
ASSIGNMENT(=),OPERATOR(//),OPERATOR(==),OPERATOR(/=),OPERATOR(<),
OPERATOR (<=) , OPERATOR (>=) , OPERATOR (>) , LEN_TRIM, TRIM, IACHAR, ICHAR,
ADJUSTL, ADJUSTR

£ RRR

CONTAINS

J=-==4- LEN Procedur@ --—-—--—-—--—ccmm e m e e e e e e e — - ——— ]
TION len_s(string)

e (VARYING_STRING), INTENT(IN) :: string

'EGER :: len_ s

eturns the length of the string argument or zero if there (is-no current
tring value

.NOT.ASSOCIATED (string%chars) ) THEN

en s = 0

= SIZE(string%chars)

- Conversion Procedure@s -----——=-——-——m-m e { e ————— 1

FUNCTION c_to_s(chr)
type (VARYING_STRING) : c_to_s
C CTER (LEN=*) , INTENT (IN) : chr

eturns the string consisting of the characters char
'EGER :: lc
LEN (chr)

ALLOCATE (c_to_s%chars(1l:1c))
DOl i=1,1lc

_to_s%chars(i) = chr(i:i)
ENDPDO

CTION c_to_s

FUNCTION s_to_c(string)
type (VARYING_STRING) , INTENT ( IN) :: string
C CTER (LEN=SIZE(string%chars)) :: s_to_c
1 keturns the chardcters of string as an automatically sized character
INTEGER :: lc
1cESIZE (string%chars)
DO| i=1,1c
_to_c(i:i), = string%chars(i)
ENDPDO
END CTION'S8_to_c

FUNCTION's_to_fix c(string, length)
type{(VARYING_STRING), INTENT(IN) :: string
I 7 } +-+—length

CHARACTER (LEN=length) s_to_fix_c
| returns the character of fixed length, length, containing the characters
| of string either padded with blanks or truncated on the right to fit

INTEGER :: lc

1lc=MIN(SIZE(string%chars), length)

DO i=1,1lc
8_to_fix _c(i:i) = string%chars(i)

ENDDO

IF(lc < length)THEN ! result longer than string padding needed
8 _to_fix c(lc+l:length) = blank

ENDIF

ENDFUNCTION s_to_fix c
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LT ASSIGNMENT Procedures —-—- === == - e e e 1

SUBROUTINE s_ass_s(var, expr)
type (VARYING_STRING) , INTENT (OUT)
type (VARYING_STRING) , INTENT (IN)
! assign a string value to a string variable overriding default assignment
! reallocates string variable to size of string value and copies characters
ALLOCATE (var%schars (1: LEN(expr)))
var%chars = expr%chars

ENDSUBROUTINE s_ass_s

SUBROUTINE c_ass_s(var, expr)

— CHARACTER(LEN=%*) , INTENT(OUT) — ::+ vaxr
type (VARYING_STRING), INTENT(IN) :: expr

! assign a string value to a character variable

! if the string is longer than the character truncate the string on the right
! if the string is shorter the character is blank padded on the right

INTEGER s l1lc,1s
lc = LEN(var); l1ls = MIN(LEN(expr),lc)

DO i=1,1s

var(i:i) = expr%chars (i)

ENDDO

DO i = 1s+1,1lc
var(i:i) = blank
ENDDO

ENDSUBROUTINE c_ass_s

SUBROUTINE s_ass_c(var, expr)

type (VARYING_STRING), INTENT (OUT) :: var

CHARACTER (LEN=*) , INTENT ( IN) :: expr

! assign a character value to a string variable

! disassociates the string variable from its.cuirrent value, allocates new
! space to hold the characters and copies them from the character value
! into this space.

INTEGER . :: lc

lc = LEN(expr)

ALLOCATE (var%chars(1l:1c))

DO i =1,1c

var%chars(i) = expr(i:i)

ENDDO
ENDSUBROUTINE s_ass_c

l——--- Concatenation operator pProcedures --—--—-—-- - !
FUNCTION s_concat_s(string a,string b) ! string//string

type (VARYING_STRING), INTENT(IN) :: string a,string b

type (VARYING_STRING) : s8_concat_s

INTEGER :: la,l1b

la = LEN(string a);.'lb = LEN(string b)

ALLOCATE (s_concat_s%chars(l:la+lb))

s_concat_s%chars(l:la) = string a%chars

8_concat_s%chats(l+la:la+lb) = string b%chars

ENDFUNCTION s~concat_s

FUNCTION s-concat_c(string a,string b) ! string//character

type (VARYING_STRING), INTENT(IN) :: string a
CHARACTER (LEN=*) , INTENT ( IN) :: string b
type (VARYING_STRING) :: s8_concat_c
INTEGER :: la,lb

Ja (= LEN(string a); 1lb = LEN(string b)
ALLOCATE (s_concat_c%chars(l:la+lb))

L8 _concat ckXchars(l:la) = gtxing a%chars

poi=1,1b
s_concat_c%chars(la+i) = string b(i:i)

ENDDO
ENDFUNCTION s_concat_c
FUNCTION c_concat_s(string a,string b) ! character//string
CHARACTER (LEN=%*) , INTENT ( IN) :: string a

type (VARYING_STRING), INTENT(IN) :: string b

type (VARYING_STRING) t: c_concat_s

INTEGER :: la,lb

la = LEN(string a); 1lb = LEN(string b)
ALLOCATE (c_concat_s%chars(l:la+lb))
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DO i =1,1a
c_concat_s%chars(i) = string a(i:i)
ENDDO
c_concat_s%chars(l+la:la+lb) = string b%chars
ENDFUNCTION c_concat_s

| Repeated concatenation procedures --------—--—---- e mme !
FUNCTION repeat_s(string,ncopies)

type (VARYING_STRING), INTENT(IN) :: string
INTEGER, INTENT ( IN) :: ncopies
type (VARYING_STRING) :: repeat_s
IR rr o - Ve - n aon 3 BaNAa

INTEGER :: 1lr,1s

WRITE(*,*) " Negative ncopies requested in REPEAT"
STOP

1s LEN(string); lr = ls*ncopies
ALLOCATE (repeat_s%chars(l:1r))

DO = 1,ncopies
epeat_s%chars(1l+(i-1)*1s:i*ls) = string%chars
ENDDO
ENDFUNCTION repeat_s
l---1-- Equality comparison operators —------—-—--m-m e e ——— 1
FUNCTION s_eq s(string a,string b) | string==string
tg{e(VARYING_STRING),INTENT(IN) :: string a,string b
LOGICAL t: 8_eq s

INTEGER :: la,lb
la|= LEN(string a); lb = LEN(string b)
IF| (la > 1lb) THEN

s_eq s = ALL(string a%chars(1l:1b) == string b%chars) .AND. &
ALL(string a%chars(lb+l:la) == blank)
ELSEIF (la < 1lb) THEN
8_eq 8 = ALL(string a%chars == string b%chars(l:la)) .AND. &

ALL(blank == string b%chars(la+l:1b))

8_eq 8 = ALL(string a%chars == string b%chars)

FUNCTION s8_eq c(string a,string/b) ! string==character
type (VARYING_ STRING), INTENT(IN)-:: string a

C CTER (LEN=*) , INTENT (IN) :: string b

LOGICAL :: s_eqg c

INTEGER :: la,lb,1ls

la|= LEN(string a); 1lb '= JLEN(string b); 1ls = MIN(la,lb)
polji = 1,1s

F( string a%charg(i) /= string b(i:i) )THEN

.FALSE.7? RETURN

IF( la > lb ..AND. ANY( string a%chars(lb+l:la) /= blank ) )THEN

ENDIF

s . TRUE.
END. —ag _C
FUNCTION c_eq s(string a,string b) ! character==string
CHARACTER (LEN=*) , INTENT ( IN) :: string a

type (VARYING_ STRING), INTENT(IN) :: string b

LOGICAL t: c_eq s

INTEGER :: la,lb,1s

la = LEN(string a); 1lb = LEN(string b); 1s = MIN(la,lb)
Do i=1,1s
IF( string a(i:i) /= string b%chars(i) )THEN
c_eq s = .FALSE.; RETURN
ENDIF
ENDDO
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IF( la > 1b .AND. string a(ib+i:la) /= blank )THEN
c_eq 8 = .FALSE.; RETURN
ELSEIF( la < 1lb .AND. ANY( blank /= string b%chars(la+l:1b) ) )THEN
c_eq 8 = .FALSE.; RETURN

EAMTE
AN A &

c_eq 8 = .TRUE.
ENDFUNCTION c_eq s

[ Non-equality OPeratorg ——=- - e oo e i
FUNCTION s_ne s(strlng a,string b ! string/=string
string a,string b

)
type (VARYING_STRING), INTENT (IN) :

i s . ne.s
INTEGER : la,1b
la = LEN(string a); 1lb = LEN(string b)
IF (la > 1lb) THEN
s_ne_s = ANY(string a%chars(l:1b) /= string b%chars) .OR. &
ANY (string_ a%chars(lb+l:la) /= blank)
ELSEIF (la < 1lb) THEN
s_ne_s = ANY(string a%chars /= string b%chars(l:la)) .OR. &
ANY (blank /= string b%chars(la+l:1b))
ELSE
s_ne_s = ANY(string a%chars /= string b%chars)
ENDIF
ENDFUNCTION s_ne_s

FUNCTION s_ne_c(string a,string b) ! string/=character
type (VARYING_STRING), INTENT(IN) :: string a

CHARACTER (LEN=*) , INTENT ( IN) :: string b

LOGICAL t: 8_ne_c

INTEGER :: la,lb,1s

la = LEN(string a); lb = LEN(string b); 1ls = MIN(la,lb)

DO i =1,1s8
IF( string a%chars(i) /= string b(i:i) )THEN

s_ne_c = .TRUE.; RETURN

ENDIF

ENDDO

IF( la > 1lb .AND. ANY( string_ a%chars(lb+l:la) /= blank ) )THEN
s _ne_c¢c = .TRUE.; RETURN

ELSEIF( la < 1lb .AND. blank /= string b(la+l:1b) )THEN
8_ne c = .TRUE.; RETURN

ENDIF

s_ne_c = .FALSE.

ENDFUNCTION s_ne_c

FUNCTION c_ne_s(string a,string b) ! character/=string
CHARACTER (LEN=*) , INTENT(IN) :: string a

type (VARYING_STRING)( INTENT(IN) :: string b

LOGICAL ¢t Cc_ne_s

INTEGER :: la,lb,1ls

la = LEN(string-a); 1lb = LEN(string b); 1ls = MIN(la,lb)

DO i=1,1s
IF( string@a(i:i) /= string b%chars(i) )THEN

c_ne_g‘=) .TRUE.; RETURN

ENDIF

ENDDO

IF( la > 1lb .AND. string a(lb+l:la) /= blank )THEN
cne._s8 = .TRUE.; RETURN

ELSEIF( la < 1lb .AND. ANY( blank /= string b%chars(la+l:1b) ) )THEN
c_ne_s8 = .TRUE.; RETURN

ENDIF

c_ne_s = .FALSE.

ENDFUNCTION c_ne_s

IR Less-than operators -----=---- e e - !
FUNCTION s_lt_s(string a,string b) ! string<string

type (VARYING_STRING), INTENT(IN) :: string a,string b

LOGICAL t: 8_1lt_s

INTEGER t: 1s,1a,1b

la = LEN(string a); lb = LEN(string b); 1ls = MIN(la,lb)
DO i =1,1s
IF( string a%chars(i) < string b%chars(i) )THEN
8_lt_s = .TRUE.; RETURN
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ELSEIF( string a%chars(i) > string b%chars(i) )THEN
8 _1lt_s = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1lb )THEN
DO i = la+l,1b
IF( blank < string b%chars(i) )THEN
8_1lt_s = .TRUE.; RETURN
ELSEIF( blank > string b%chars(i) )THEN
s_lt_s = .FALSE.; RETURN
ENDIF

DO

© ISO/IEC

ELSEIF( la > 1lb )THEN

i = 1b+1,1la

IF( string a%chars(i) < blank )THEN
s_lt_s = .TRUE.; RETURN

ELSEIF( string a%chars(i) > blank )THEN
s8_lt_s = .FALSE.; RETURN

ENDIF

= LEN(string a); 1lb = LEN(string b); ls = MIN(la,lb)
i=1,1s

F( string a%chars(i) < string b(i:i) )THEN
8_lt_c = .TRUE.; RETURN

LSEIF( string a%chars(i) > string b(i:i) )THEN
8 lt_c = .FALSE.; RETURN

NDIF

DO

IF({ la < l1lb )THEN

F( blank < string b(la+l:1b) )THEN

s8_lt_c = .TRUE.; RETURN

LSEIF( blank > string b(la+l:1b)( )THEN

8 _lt_c = .FALSE.; RETURN

NDIF

ELSEIF( la > lb )THEN

i = 1b+1l,1la

IF( string a%chars(i) < blank )THEN
8_lt_c = .TRUE.; RETURN

ELSEIF( string a%chars(i) > blank )THEN
8_lt_c = .FALSE.; ‘RETURN

ENDIF

NDDO

IF

t_c = .FALSE:\

END: CTION s Xt c

E

s_lt_s = .FALSE.
END; CTION s_1lt_s
FUNQTION s_lt_c(string a,string b) ! string<character
type (VARYING_STRING), INTENT(IN) :: string a

C CTER (LEN=*) , INTENT (IN) :: string b

LOGICAL :: 8_1lt_c

INTEGER :: 1lsg,1a,1b

la

DO

FUNCTION c\.lt s(string a,string b) character<string
CTER(LEN=*) , INTENT (IN) HY .
e (VARYING_STRING), INTENT(IN) :: string b
ICAL :: c_lt_s

i: l1s,la,lb

a = LEN(string a); 1lb = LEN(string b); l1ls = MIN(la,lb)
DO i=1,1s
IF( string a(i:i) < string b%chars(i) )THEN
c_lt_s = .TRUE.; RETURN
ELSEIF( string a(i:i) > string b%chars(i) )THEN
c_lt_s = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1lb )THEN
DO i = la+l,1b
IF( blank < string b%chars(i) )THEN
c_lt_s8 = .TRUE.; RETURN
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ELSEIF( blank > string b%chars(i) )THEN
c_lt_s = .FALSE.; RETURN

ENDIF

ENDDO

ELSEIF( la > 1b )THEN

IF( string a(lb+l:la) < blank )THEN
c_lt_s = .TRUE.; RETURN

ELSEIF( string a(lb+1l:la) > blank )THEN

e Less-than-or-equal-to operators ------=-ce oM !
FUNCTION s_le_s(string a,string b) ! string<=string
type (VARYING_STRING), INTENT (IN)

AT

o o1 e
o s e

LOGICAL 8_Jl1e_s8
INTEGER 1ls,1a,1b
la = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
DO i =1,1s8
IF( string a%chars(i) < string b%chars(i) )THEN

g _a%chars
_le_s8 = .TRUE.;
ELSEIF( string a%chars(i) > string b%chars(i) )THEN
8_le_s = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1b )THEN
DO i = la+l,1b
IF( blank < string b%chars(i) )THEN
8_le_s = .TRUE.; RETURN
ELSEIF( blank > string b%chars(i) )THEN
s_le_s = .FALSE.; RETURN
ENDIF
ENDDO
ELSEIF( la > 1lb )THEN
DO i = 1b+l1,1la
IF( string a%chars(i) < blank )THEN
s_le_s = .TRUE.; RETURN
ELSEIF( string a%chars(i) >.blank )THEN
s_le_s = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s_le_s = .TRUE.
ENDFUNCTION s_le_s

FUNCTION s_le_c(string a,string b) ! string<=character
type (VARYING_STRING), INTENT(IN) :: string a

CHARACTER (LEN=*") ;-INTENT ( IN) :: string b

LOGICAL :: 8_le_c

INTEGER :: 1s,1la,1lb

la = LEN(string a); lb = LEN(string b); 1ls = MIN(la,lb)

DO i = 1,18
IF( ,string a%chars(i) < string b(i:i) )THEN
s \le_c = .TRUE.; RETURN
ELSEIF( string a%chars(i) > string b(i:i) )THEN
8_le_c = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1lb )THEN
IF( blank < string b(la+l:1b) )THEN
s_le_c = .TRUE.; RETURN
ELSEIF( blank > string b(la+l:1b) )THEN
s8_le_c = .FALSE.; RETURN
ENDIF
ELSEIF( la > 1lb )THEN
DO i = 1lb+l,1la
IF( string a%chars(i) < blank )THEN
8_le_c = .TRUE.; RETURN
ELSEIF( string a%chars(i) > blank )THEN
8_le_c = .FALSE.; RETURN
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ENDIF
ENDDO
ENDIF
8_le ¢ = .TRUE.
ENDFUNCTION s8_le_c

FUNCTION c¢_le_s(string a,string b) ! character<=string
CHARACTER (LEN=*) , INTENT (IN) :: string a

type (VARYING_STRING), INTENT(IN) :: string b

LOGICAL :: c_le_s

INTEGER :: 1s,1a,1b

la=—LEN{string—a))—ib—=LEN(string—b)i—ls—MIN{lar1b)

© ISO/IEC

poli = 1,18
rF( string a(i:i) < string b%chars(i) )THEN

c_le_s = .TRUE.; RETURN
ELSEIF( string a(i:i) > string b%chars(i) )THEN
c_le_s = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < lb )THEN
DO i = la+l,1b
IF( blank < string b%chars(i) )THEN

c_le_s8 = .TRUE.; RETURN
ELSEIF( blank > string b%chars(i) )THEN
c_le_s = .FALSE.; RETURN
ENDIF
ENDDO

ELSBEIF( la > 1lb )THEN

F( string a(lb+l:la) < blank )THEN
c_le_s8 = .TRUE.; RETURN

LSEIF( string a(lb+l:la) > blank )THEN

c_le_s = .FALSE.; RETURN

l—==}-- Greater-than-or-equal-to operatorg & -----emmmc e e e e e

FUNCTION s_ge_s(string a,string b) ! string>=string
type (VARYING_STRING), INTENT(IN) :: string a,string b
LOGICAL 1 (8_ge_s
INTEGER :¢,1s,1a,1b
la| = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)

a

poli = 1,1s

[F( string a%chars(i) > string b%chars(i) )THEN
s_ge_s8 = .TRUE.; RETURN

ELSEIF( string a%chars(i) < string b%chars(i) )THEN
s _ge 8 = .FALSE.; RETURN

ENDIF

ENDDO

IF( la < lb )THEN

DO i = la+l,1b
IF( blank >\ 8tring b%chars(i) )THEN

8 _ge 8 = .TRUE.; RETURN

ELSEIF(. blank < string b%chars(i) )THEN
s_ge.s = .FALSE.; RETURN

ENDIF

NDDO
ELEgIF( la > 1lb )THEN
i = 1b+l,1la

IF( string a%chars(i) > blank )THEN

s_ge 8 = .TRUE.; RETURN
ELSEIF( string a%chars(i) < blank )THEN
s _ge 8 = .FALSE.; RETURN
ENDIF
ENDDO

ENDIF
s_ge s = .TRUE.
ENDFUNCTION s_ge_s

FUNCTION s_ge c(string a,string b) ! string>=character
type (VARYING_STRING), INTENT(IN) :: string a
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CHARACTER (LEN=*) , INTENT ( IN) :: string b
LOGICAL 1 s_ge c
INTEGER :: 1s,1a,1b

la = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
DO i =1,1s8
IF( string a%chars(i) > string b(i:i) )THEN
8_ge_c = .TRUE.; RETURN
ELSEIF( string a%chars(i) < string b(i:i) )THEN
s_ge ¢ = .FALSE.; RETURN
ENDIF
ENDDO

ISO/IEC 1539-2 : 1994 (E)

IF( blank > string b(la+l:1b) )THEN
8_ge_c = .TRUE.; RETURN
ELSEIF( blank < string b(la+l:1b) )THEN
s_ge ¢ = .FALSE.; RETURN
ENDIF
ELSEIF( la > 1lb )THEN
DO i = 1lb+l,la
IF( string a%chars(i) > blank )THEN
s8_ge_c = .TRUE.; RETURN
ELSEIF( string a%chars(i) < blank )THEN
s_ge ¢ = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s_ge_c¢ = .TRUE.
ENDFUNCTION s_ge_c

FUNCTION c_ge_s(string a,string b) ! character>=gtring
CHARACTER (LEN=*) , INTENT (IN) :: string a

type (VARYING_STRING), INTENT(IN) :: string b

LOGICAL t: c_ge s

INTEGER :: 1s,1la,1b

la = LEN(string a); 1lb = LEN(string b);.1ls = MIN(la,lb)
DO i = 1,18
IF( string a(i:i) > string b%chars(i) )THEN

c_ge_s8 = .TRUE.; RETURN
ELSEIF( string a(i:i) < string b%chars(i) )THEN
c_ge_s8 = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < 1lb )THEN
DO i = la+l,1b
IF( blank > string ‘b%chars(i) )THEN
c_ge_8 = .TRUE.; RETURN
ELSEIF( blank <-'string b%chars(i) )THEN
c_ge 8 = .FALSE.; RETURN
ENDIF
ENDDO
ELSEIF( la >~1b) THEN
IF( string_.a(lb+l:la) > blank )THEN
c_ge s ' .TRUE.; RETURN
ELSEIF({string a(lb+l:la) < blank )THEN
csge 8 = .FALSE.; RETURN
ENDIF
ENDIF
c.ge_8 = .TRUE.
ENDFUNCTION c_ge_s

o Greater-than operators ---------ccmmmmmmmeee

FUNCTION s_gt_s(string a,string b) | string>string
type (VARYING_STRING), INTENT(IN) :: string a,string b
LOGICAL t: s_gt_s
INTEGER :: 1s,la,1b

la = LEN(string a); 1lb = LEN(string b); ls = MIN(la,lb)
Do i=1,1s
IF( string a%chars(i) > string b%chars(i) )THEN
8_gt_s = .TRUE.; RETURN
ELSEIF( string a%chars(i) < string b%chars(i) )THEN
s _gt_s8 = .FALSE.; RETURN
ENDIF
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ENDDO
IF( la < 1lb )THEN
DO i = la+l,1b
IF( blank > string b%chars(i) )THEN

s_gt_ s = .TRUE.; RETURN
ELSEIF( blank < string b%chars(i) )THEN
s_gt_ s = .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la > lb )THEN
DO i = 1lb+l,1la

© ISO/IEC

s8_gt 8 = .TRUE.; RETURN

ELSEIF( string a%chars(i) < blank )THEN
s_gt_s8 = .FALSE.; RETURN

ENDIF

E
8_ .FALSE.
END:; CTION s_gt_s
FUNQTION s_gt_c(string a,string b) ! string>character
type (VARYING_STRING) , INTENT (IN) :: string a
C CTER (LEN=*) , INTENT ( IN) :: string b
LOGICAL :: 8_gt_c
I GER :: 1s,1a,1b
la|= LEN(string a); 1lb = LEN(string b); ls = MIN(la,lb)
DO|li = 1,18

F( string a%chars(i) > string b(i:i) )THEN
8_gt_c = .TRUE.; RETURN

LSEIF( string a%chars(i) < string b(i:i) )THEN
8_gt_c = .FALSE.; RETURN

la < 1lb )THEN
F( blank > string b(la+l:1b) )THEN
8_gt_c = .TRUE.; RETURN
LSEIF( blank < string b(la+l:1b) )THEN
s_gt_c = .FALSE.; RETURN
ENDIF
ELBEIF( la > 1b )THEN
DO i = 1b+1,1la
IF( string a%chars(i) > blank’)THEN
8_gt _c = .TRUE.; RETURN
ELSEIF( string a%chars(i) < blank )THEN
s8_gt_c = .FALSE.; RETURN
ENDIF
ENDDO

FUNCTION c_gt_s(string a,string b) ! character>string
C CTER (LEN=¥*) , INTENT ( IN) :: string a

type (VARYING/STRING), INTENT(IN) :: string b

LOGICAL :: c_gt_s

INTEGER :: 1s,1a,1b

la| = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
Do| i~ ="1,1s8

F{ string a(i:i) > string b%chars(i) )THEN

c_gt_s = .TRUE.; RETURN
ELSEIF( string a(i:i) < string b%chars(i) )THEN
c_gt 8 = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1lb )THEN
DO i = la+1l,1b
IF( blank > string b%chars(i) )THEN
c_gt_s8 = .TRUE.; RETURN
ELSEIF( blank < string b%chars(i) )THEN
c_gt s = .FALSE.; RETURN
ENDIF
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ENDDO
ELSEIF( la > 1lb )THEN
IF( string a(lb+l:la) > blank )THEN
c_gt 8 = .TRUE.; RETURN
ELSEIF( string a(lb+l:la) < blank )THEN
c_gt_s8 = .FALSE.; RETURN
ENDIF
ENDIF
c_gt s = .FALSE.
ENDFUNCTION c_gt_s

__________________________________________ T
FUNCTION s_llt_s(string a,string b) ! string a<string b IS0-646 ordering
type (VARYING_STRING), INTENT(IN) :: string a,string b
LOGICAL :: 8_1llt_s
! Returns TRUE if string a precedes string b in the ISO 646 collating
! sequence. Otherwise the result is FALSE. The result is FALSE if both
! string a and string b are zero length.
INTEGER :: 1s,1a,1b
la = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
DO i=1,1s
IF( LLT(string a%chars(i),string b%chars(i)) )THEN
s8_l1llt_s8 = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),string b%chars(i)) )THEN
s8_l1llt s = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < l1lb )THEN
DO i = la+l,1b
IF( LLT(blank,string b%chars(i)) )THEN

s8_llt_s = .TRUE.; RETURN
ELSEIF( LGT(blank,string b%chars(i)) )THEN
s8_1llt_s = .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la > 1lb )THEN
DO i = 1lb+1,la
IF( LLT(string a%chars(i),blank)\ ) THEN
8_l1llt_s = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i);blank) )THEN
s_llt_s = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s_llt_s = .FALSE.
ENDFUNCTION s_1l1lt_s

FUNCTION s_1l1lt_c(string a,string b) ! string a<string b IS0-646 ordering
type (VARYING_STRING), INTENT(IN) :: string a

CHARACTER (LEN=*)-,)INTENT ( IN) :: string b

LOGICAL :: 8_1llt_c

INTEGER :: 1s,la,1b

la = LEN(8tring a); 1lb = LEN(string b); ls = MIN(la,lb)
DO i = 4,18
IF ({LLT(string a%chars(i),string b(i:i)) )THEN
8.Y1t_c = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),string b(i:i)) )THEN
8_llt_c = .FALSE.; RETURN
ENDIF
—ENDDO
IF( la < 1lb )THEN
IF( LLT(blank,string b(la+l:1b)) )THEN
s8_llt_c = .TRUE.; RETURN
ELSEIF( LGT(blank,string b(la+l:1b)) )THEN
s8_llt_c = .FALSE.; RETURN
ENDIF
ELSEIF( la > lb )THEN
DO i = 1b+l,la
IF( LLT(string a%chars(i),blank) )THEN

s8_l1llt_c = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),blank) )THEN
8_1llt_c = .FALSE.; RETURN
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ENDIF
ENDDO
ENDIF
s_llt_c = .FALSE.
ENDFUNCTION s_l1lt_c

FUNCTION c_llt_s(string a,string b
CHARACTER (LEN=*) , INTENT (IN)
type (VARYING_STRING), INTENT (IN)

! string a,string b IS0-646 ordering

:: string b
LOGICAL t: c_llt_s
INTEGER H 1ls,1a,1b
la S - )

F( LLT(string a(i:i),string b%chars(i)) )THEN
c_llt_s = .TRUE.; RETURN

LSEIF( LGT(string a(i:i),string b%chars(i)) )THEN
c_llt_s = .FALSE.; RETURN

i = la+1,1b
IF( LLT(blank,string b%chars(i)) )THEN

c_llt_s = .TRUE.; RETURN
ELSEIF( LGT(blank,string b%chars(i)) )THEN
c_llt_s = .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la > 1lb )THEN

F( LLT(string a(lb+l:la),blank) )THEN
c_llt_s = .TRUE.; RETURN

ELSEIF( LGT(string a(lb+l:1la),blank) )THEN
c_llt_s = .FALSE.; RETURN

FUNCTION s_1lle_s(string a,string b

! string a<=string b IS0-646 ordering
type (VARYING_STRING), INTENT(IN) :

string a,string b
sllle_s

o o0 o

1 IS0 646 collating sequence. Otherwise the result is FALSE.
INTEGER ©: 1s,1la,1b
= LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
po|i = 1,1s
F( LLT(string a%chars(i),string b%chars(i)) )THEN
8 _lle_s = .TRUE.; RETURN
ELSEIF( LGT(string (a%chars(i),string b%chars(i)) )THEN
8_lle_s = .FALSE~:); RETURN

PO i = la+l,1lb

IF( LLT(blank,string b%chars(i)) )THEN
8_lle/s = .TRUE.; RETURN

ELSEIF( LGT(blank, string b%chars(i)) )THEN

8 \1le_8 = .FALSE.; RETURN

DO i = 1b+l,1la
IF( LLT(string a%chars(i),blank) )THEN

8_lle_s = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),blank) )THEN
8_lle_s = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s8_lle_s = .TRUE.

ENDFUNCTION s_lle_s
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FUNCTION s_lle_c(string a,string b ! strung a<=string b IS0-646 ordering

)
type (VARYING_STRING), INTENT(IN) :: string a
CHARACTER (LEN=*) , INTENT (IN) :: string b
LOGICAL :: 8 _lle_c
INTEGER :: 1s,la,1b

la = LEN(string a); 1lb = LEN(string b); ls = MIN(la,lb)
DO i =1,1s8
IF( LLT(string a%chars(i),string b(i:i)) )THEN

8_lle_c = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),string b(i:i)) )THEN
8_lle c = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < 1lb )THEN
IF( LLT(blank,string b(la+l:1b)) )THEN

s_lle c = .TRUE.; RETURN

ELSEIF( LGT(blank,string b(la+l:1b)) )THEN
s8_lle_ c = .FALSE.; RETURN

ENDIF

ELSEIF( la > lb )THEN
DO i = 1lb+i,la
IF( LLT(string a%chars(i),blank) )THEN

8_lle_c = .TRUE.; RETURN
ELSEIF( LGT(string a%chars(i),blank) )THEN
8_lle_c = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s8_lle c = .TRUE.

ENDFUNCTION s_lle_c

FUNCTION c_lle_s(string a,string b) ! string.ax=string b IS0-646 ordering
CHARACTER (LEN=*) , INTENT ( IN) HE -] .

type (VARYING_STRING), INTENT(IN) :: string-b

LOGICAL HER ]

INTEGER LR

la = LEN(string a); lb = LEN(string (); 1ls = MIN(la,lb)

Do i=1,1s

IF( LLT(string a(i:i),string b%chars(i)) )THEN

c_lle_s8 = .TRUE.; RETURN
ELSEIF( LGT(string a(i:i),string b%chars(i)) )THEN
c_lle_s = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < 1lb )THEN
DO i = la+l,1b
IF( LLT(blank,string b%chars(i)) )THEN

c_lle_s = _,.TRUE.; RETURN
ELSEIF( LGT(blank,string b%chars(i)) )THEN
c_lle_s\ =/ .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la~-> lb )THEN
IF( _LLT(string a(lb+l:la),blank) )THEN

¢.1lle_s = .TRUE.; RETURN
ELSEIF( LGT(string a(lb+l:1la),blank) )THEN
c_lle_s = .FALSE.; RETURN
ENDIF
ENDIF
c_lle_s = .TRUE.

ENDFUNCTION c_lle_s

leeee LGE Procedures —=-—— - === e e e e - !

FUNCTION s_lge_s(string a,string b) ! string a>=string b ISO-646 ordering
type (VARYING_STRING), INTENT(IN) :: string a,string b
LOGICAL :: 8_lge_s

! Returns TRUE if strings are equal or if string a follows string b in the
! ISO 646 collating sequence. Otherwise the result is FALSE.
INTEGER :: 1s,1la,1lb
la = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
DO i =1,1s
IF( LGT(string a%chars(i),string b%chars(i)) )THEN
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8 _lge s = .TRUE.; RETURN
ELSEIF( LLT(string a%chars(i),string b%chars(i)) )THEN
8 _lge s = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < lb )THEN
DO i = la+l,1lb
IF( LGT(blank,string b%chars(i)) )THEN
s_lge s = .TRUE.; RETURN
ELSEIF( LLT(blank, string b%chars(i)) )THEN
s_lge s = .FALSE.; RETURN

ELSEIF( la > lb )THEN

i = 1b+1,1la

IF( LGT(string_a%chars(i),blank) )THEN
s_lge s = .TRUE.; RETURN

ELSEIF( LLT(string a%chars(i),blank) )THEN

s8_lge_s = .FALSE.; RETURN
ENDIF
NDDO
ENDIF
s_lge_s = .TRUE.

FUNCTION s_lge c(string a,string b) ! string a>=string b ISQ-646 ordering
type (VARYING_STRING) , INTENT (IN) :: string a
C CTER (LEN=*) , INTENT ( IN) :: string b
LOGICAL :: 8_lge_c
INTEGER :: 1s,la,1b

la| = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la, lb)
DOo|i = 1,1s
F( LGT(string a%chars(i),string b(i:i)) )THEN
8_lge_c = .TRUE.; RETURN
LSEIF( LLT(string a%chars(i),string b(i:i)). ') THEN
8_lge_c = .FALSE.; RETURN
IF
DO
IF[( la < 1b )THEN
F( LGT(blank,string b(la+l:1b)) )THEN
s8_lge_c = .TRUE.; RETURN
LSEIF( LLT(blank,string b(la+l:lb)) )THEN
s_lge_c = .FALSE.; RETURN
NDIF
ELBEIF( la > 1lb )THEN
i = 1lb+1,1la
IF( LGT(string a%chars{i),blank) )THEN

8_lge_c = .TRUE.; “RETURN
ELSEIF( LLT(string a%chars(i),blank) )THEN
s8_lge_c = .FALSE.; RETURN
ENDIF
NDDO

FUNC[I'ION ‘¢~1lge_s(string a,string b ! string a>=string b IS0-646 ordering

)
C CTER (LEN=*) , INTENT ( IN) :: string a
type (VARYING_STRING), INTENT(IN) :: string b
LOGITAL T C_lge_B
INTEGER :: 1s,1la,1b

la = LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,1lb)
DO i=1,1s

IF( LGT(string a(i:i),string b%chars(i)) )THEN

c_lge_s8 = .TRUE.; RETURN
ELSEIF( LLT(string a(i:i),string b%chars(i)) )THEN
c_lge_8 = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < 1lb )THEN
DO i = la+l,1b
IF( LGT(blank,string b%chars(i)) )THEN
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c_lge_s = .TRUE.; RETURN
ELSEIF( LLT(blank,string b%chars(i)) )THEN
c_lge_s = .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la > l1lb )THEN
IF( LGT(string a(lb+l:la),blank) )THEN

c_lge s = .TRUE.; RETURN
ELSEIF( LLT(string a(lb+1l:la),blank) )THEN
c_lge_ s = .FALSE.; RETURN
ENDIF
—ENDIF
c_lge_s = .TRUE.

ENDFUNCTION c_lge_s

I LGT procedures ---—--ceeeme e e e m@ S e
FUNCTION s_lgt_s(string a,string b) ! string a>string b IS0-646 ordering
type (VARYING_STRING), INTENT(IN) :: string a,string b
LOGICAL :: 8_1lgt_s
! Returns TRUE if string a follows string b in the ISO 646 collating sequence.
! Otherwise the result is FALSE. The result is FALSE if both st¥ing a and
! string b are zero length.
INTEGER :: 1s,1la,1b
la = LEN(string a); lb = LEN(string b); 1ls = MIN(la,lb)
DO i=1,1s
IF( LGT(string a%chars(i),string b%chars(i)) )THEN
s8_lgt_s8 = .TRUE.; RETURN
ELSEIF( LLT(string a%chars(i),string b%chars (i) ) ) THEN
s_lgt_s = .FALSE.; RETURN
ENDIF
ENDDO
IF( la < 1lb )THEN
DO i = la+l,1b
IF( LGT(blank,string b%chars(i)) )THEN

s_lgt_s = .TRUE.; RETURN
ELSEIF( LLT(blank,string b%chars(i)) )THEN
s_lgt_s = .FALSE.; RETURN
ENDIF
ENDDO

ELSEIF( la > lb )THEN
DO i = 1b+1,1la
IF( LGT(string a%chars(i),blank) )THEN

s_lgt_s = .TRUE.; RETURN
ELSEIF( LLT(string a%chars(i),blank) )THEN
s8_lgt_s = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
s_lgt_s = .FALSE.

ENDFUNCTION s_lgt~s

FUNCTION s_lgt,‘c(string a,string b

)
type (VARYINGYSTRING), INTENT(IN) :: string a
CHARACTER(LEN=*) , INTENT (IN) :: string b
LOGICAL t: 8_lgt_c
INTEGER :: 1s,1la,1lb

la{="LEN(string a); 1lb = LEN(string b); 1ls = MIN(la,lb)
DO'i =1,1s

IF( LGT(string a%chars(i),string b(i:i)) )THEN

B—1gt—c—=—"TRUE T RETURN
ELSEIF( LLT(string a%chars(i),string b(i:i)) )THEN
s8_lgt c = .FALSE.; RETURN
ENDIF
ENDDO

IF( la < 1lb )THEN
IF( LGT(blank,string b(la+l:1b)) )THEN

8_lgt_c = .TRUE.; RETURN

ELSEIF( LLT(blank,string b(la+l:1b)) )THEN
8_lgt_c = .FALSE.; RETURN

ENDIF

ELSEIF( la > 1lb )THEN
DO i = 1b+l,1la
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IF( LGT(string a%chars(i),blank) )THEN

8_l1lgt_c = .TRUE.; RETURN
ELSEIF( LLT(string a%chars(i),blank) )THEN
8_lgt_c = .FALSE.; RETURN
ENDIF
ENDDO
ENDIF
8_lgt_c = .FALSE.
ENDFUNCTION s_1lgt_c
FUNCTION c_lgt_s(string a,string b) ! string a>string b IS0-646 ordering
C =) Tt —
type (VARYING_STRING) , INTENT(IN) :: string b
LOGICAL : c_lgt_s
INTEGER :: 1s,1la,1b
la|= LEN(string a); lb = LEN(string b); 1ls = MIN(la,lb)
pofi = 1,1s
F( LGT(string a(i:i),string b%chars(i)) )THEN
c_lgt_s8 = .TRUE.; RETURN
LSEIF( LLT(string a(i:i),string b%chars(i)) )THEN
c_lgt_s = .FALSE.; RETURN
NDIF
ENIDDO

la < 1lb )THEN

i = la+1,1b

IF( LGT(blank,string b%chars(i)) )THEN
c_lgt_s8 = .TRUE.; RETURN

ELSEIF( LLT(blank,string b%chars(i)) )THEN

c_lgt_s = .FALSE.; RETURN

ENDIF

NDDO

EIF( la > lb ) THEN

F( LGT(string a(lb+1l:1la),blank) )THEN
c_lgt_s = .TRUE.; RETURN

LSEIF( LLT(string a(lb+l:la),blank) )THEN

c_lgt_s = .FALSE.; RETURN

NDIF

EL

|---1- Input string procedure --f-s--------emem e — e ———m - !
SUBROQUTINE get_d eor(string,maxlemn, iostat)

type (VARYING_STRING) , INTENT(OUT) :: string
! the string variable to be filled with
! characters read from the
! file connected to the default unit
: maxlen

if present indicates the maximum
number of characters that will be
read from the file

iostat

if present used to return the status
! of the data transfer
! if absent errors cause termination
| reads string from the default unit starting at next character in the file
! and terminating at the end of record or after maxlen characters.

C CTER (LEN=80) :: buffer

INTEGER, INTENT (IN) , OPTIONAL

INTEGER, INTENT(OUT) , OPTIONAL

o= 00 om o= s o0
.

INT 1.9 T . ist,uuh, tv;cud,u}.‘:
IF (PRESENT (maxlen) ) THEN
toread=maxlen

ELSE
toread=HUGE (1)
ENDIF
string = "" ! clears return string
DO ! repeatedly read buffer and add to string until EoR

! or maxlen reached
IF (toread <= 0)EXIT
nb=MIN(80, toread)
READ(*,FMT=’' (A)’,ADVANCE='NO’, EOR=9999, SIZE=nch, IOSTAT=ist) buffer(l:nb)
IF( ist /= 0 )THEN
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IF (PRESENT (iostat)) THEN
iostat=ist
RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during READ_STRING of varying string on default unit"

string = string //buffer(1l:nb)
toread = toread - nb

—ENDDO

IF{PRESENT(iostat)) iostat = 0

RETURN

9999 string = string //buffer(l:nch)

IF(PRESENT(iostat)) iostat = ist

ENDSUBROUTINE get_d_eor

SUBROUTINE get_u_eor(unit, string,maxlen, iostat)

INTEGER, INTENT (IN) :: unit
! identifies the input unit which must be
i connected for sequential formatted read

type (VARYING_STRING), INTENT (OUT) :: string

! the string variable to be \filled with

i characters read from the

i file connected to the\unit

:: maxlen

! if present indicates the maximum

! number of characters that will be

! read from the~file

:: iostat

! if present .used to return the status

! of the data’transfer

! if absent errors cause termination

! reads string from unit starting at next,.character in the file and

! terminating at the end of record or after¥ maxlen characters.

CHARACTER (LEN=80) :: buffer

INTEGER :: ist,nch, toread,nb

IF (PRESENT (maxlen) ) THEN

toread=maxlen

INTEGER, INTENT (IN), OPTIONAL

INTEGER, INTENT (OUT) , OPTIONAL

ELSE
toread=HUGE (1)
ENDIF
string="" | clears return string

DO ! repeatedly read buffer and add to string until EoR
! or maxlen reached
IF(toread <= 0)EXIT
nb=MIN(80, toread)
READ(unit,FMT=’(A)’,ADVANCE=’NO’,EOR=9999,SIZE=nch,IOSTAT=ist) buffer(l:nb)
IF( ist /= 0 () THEN
IF (PRESENT (iostat)) THEN
iostat=ist
RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during READ_STRING of varying string on UNIT *,unit

toread toread - nb
ENDDO
IF (PRESENT (iostat)) iostat = 0
RETURN

9999 string = string //buffer(l:nch)
IF (PRESENT (iostat)) iostat = ist
ENDSUBROUTINE get_u_eor

SUBROUTINE get_d_tset_s(string, set, separator,maxlen, iostat)

type (VARYING_STRING), INTENT(OUT) :: string
! the string variable to be filled with
{ characters read from the
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! file connected to the default unit
type(VBRYING_STRING),INTENT(IN) :: set
! the set of characters which if found in
! the input terminate the read
type (VARYING_STRING), INTENT (OUT), OPTIONAL :: separator
! the actual separator character from set
! found as the input string terminator
! returned as zero length if termination
! by maxlen or EOR
: maxlen
if present indicates the maximum
TTumber—of characters—that—witi—be

INTEGER, INTENT (IN) , OPTIONAL

read from the file

: iostat

! if present used to return the status

! of the data transfer

! if absent errors cause termination

| rehds string from the default unit starting at next character in the file-and
! tefminating at the end of record, occurrence of a character in set,

! or| after reading maxlen characters.

o o= od o= oo

INTEGER, INTENT (OUT) , OPTIONAL

C CTER :: buffer ! characters must be read one at a time to detect
! first terminator character in set
INTEGER :: ist,toread, lenset
lenget = LEN(set)
IF (PRESENT (maxlen) ) THEN
read=maxlen
ELS
read=HUGE (1)
E| F
strfing = "" | clears return string

RESENT (separator)) separator="" | clear the separator
reafchar:DO ! repeatedly read buffer and add to string
(toread <= 0)EXIT readchar | maxlen reached

(*,FMT=' (A)’, ADVANCE="NO’ ,EOR=9999, IOSTAT=ist) buffer
IF( ist /= 0 )THEN
IF (PRESENT (iostat)) THEN

iostat=ist

RETURN
ELSE

WRITE(*,*) " Error No.",ist, &

" during GET of varying string on default unit"

STOP
ENDIF
ENDIF
1| check for occurrence of sget character in buffer
DO j = 1,lenset

IF (buffer == set%chars(j))THEN

IF (PRESENT (separator)) separator=buffer
EXIT readchar| )| separator terminator found

ENDIF
ENDDO

string string//buffer

tioread toread - 1
ENDDO readchar
IF (PRESENT(iostat)) iostat = 0

9999 CONTINUE ! EOR terminator read
IF (PRESENT (iostat)) iostat = ist
ROUTINE get_d_tset_s

SUBROUTINE get_u_tset_s(unit, string, set, separator,maxlen, iostat)
INTEGER, INTENT (IN) :: unit

! identifies the input unit which must be
! connected for sequential formatted read

type (VARYING_STRING), INTENT (OUT) :: string

! the string variable to be filled with

! characters read from the

! file connected to the unit

:: set

! the set of characters which if found in
! the input terminate the read

type (VARYING_STRING), INTENT (OUT) , OPTIONAL :: separator

type (VARYING_STRING), INTENT (IN)
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! the actual separator character from set
! found as the input string terminator
! returned as zero length if termination
! by maxlen or EOR

INTEGER, INTENT (IN) , OPTIONAL :: maxlen

! if present indicates the maximum

! number of characters that will be

! read from the file

:: iostat

! if present used to return the status

! of the data transfer

INTEGER, INTENT (OUT) , OPTIONAL

T—if=bBsent errors Ccause termination
! reads string from unit starting at next character in the file and
! terminating at the end of record, occurrence of a character in set,
! or after reading maxlen characters.

CHARACTER :: buffer ! characters must be read one at a time to detect
! first terminator character in set
INTEGER :: ist,toread, lenset

lenset = LEN(set)
IF (PRESENT (maxlen) ) THEN
toread=maxlen

ELSE
toread=HUGE (1)
ENDIF
string = "" | clears return string
IF (PRESENT (separator)) separator="" | clear the separator
readchar:DO ! repeatedly read buffer and add to string

IF(toread <= 0)EXIT readchar ! maxlen reached
READ (unit,FMT=’ (A) ' , ADVANCE='NO’ , EOR=9999, IOSTAT=ist) buffer
IF( ist /= 0 )THEN
IF (PRESENT (iostat)) THEN
iostat=ist
RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during GET of varying string on unit ",unit
STOP
ENDIF
ENDIF
! check for occurrence of set character in buffer
DO j = 1,lenset
IF (buffer == set%chars(j)’) THEN
IF (PRESENT (separator)) separator=buffer
EXIT readchar ! separator terminator found
ENDIF
ENDDO
string = string//buffer
toread = toread -l
ENDDO readchar
IF (PRESENT (iostat) ) iostat = 0
RETURN
9999 CONTINUE,~! EOR terminator found
IF (PRESENT (iostat)) iostat = ist
ENDSUBROUTINE get_u_tset_s

SUBROUTINE get_d_tset_c(string, set, separator,maxlen, iostat)
type@(VARYING_STRING), INTENT(OUT) :: string
! the string variable to be filled with
! characters read from the
—file cormectesd to the derault unit
:: set
! the set of characters which if found in
! the input terminate the read
type (VARYING_STRING), INTENT (OUT), OPTIONAL :: separator
! the actual separator character from set
! found as the input string terminator
! returned as zero length if termination
! by maxlen or EOR
INTEGER, INTENT (IN), OPTIONAL :: maxlen
! if present indicates the maximum
{ number of characters that will be
! read from the file

CHARACTER (LEN=*) , INTENT ( IN)
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INTEGER, INTENT (OUT) , OPTIONAL :: iostat
! if present used to return the status
! of the data transfer
! if absent errors cause termination
! reads string from the default unit starting at next character in the file and
! terminating at the end of record, occurrence of a character in set,
! or after reading maxlen characters.
CHARACTER :: buffer ! characters must be read one at a time to detect
! first terminator character in set
INTEGER :: ist,toread, lenset
lenset = LEN(set)

ENDIF

string = "" | clears return string

IF (PRESENT (separator)) separator="" | clear separator
rea@ichar:DO ! repeatedly read buffer and add to string

IF(toread <= 0)EXIT readchar ! maxlen reached
READ(*,FMT='(A) ’ ,ADVANCE='NO’ ,EOR=9999, IOSTAT=ist) buffer
IF( ist /= 0 )THEN
IF (PRESENT (iostat)) THEN
iostat=ist
RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during GET of varying string on default unit"
STOP
ENDIF
ENDIF
1| check for occurrence of set character in buffer
DO j = 1,lenset
IF (buffer == set(j:3j))THEN
IF (PRESENT (separator)) separator=bufferx
EXIT readchar
ENDIF
ENDDO
string = string//buffer
toread = toread - 1
ENDPO readchar
IF (PRESENT (iostat)) iostat = 0
RETURN
9999 CONTINUE ! EOR terminator:- read
IF (PRESENT (iostat)) iostat = \ist
ENDSUYBROUTINE get_d_tset_c

SUBROUTINE get_u_tset_c(unit,string, set,separator,maxlen, iostat)
INTEGER, INTENT (IN) :: unit
! identifies the input unit which must be
! connected for sequential formatted read
type (VARYING_STRING) , INTENT(OUT) :: string
! the string variable to be filled with
! characters read from the
! file connected to the unit
:: set
! the set of characters which if found in
! the input terminate the read
type (VARYING_STRING), INTENT (OUT) , OPTIONAL :: separator
+ C
! found as the input string terminator
! returned as zero length if termination
! by maxlen or EOR
:: maxlen
! if present indicates the maximum
! number of characters that will be
!

CHARACTER{LEN=*) , INTENT (IN)

INTEGER, INTENT (IN), OPTIONAL

read from the file
: iostat
! if present used to return the status
! of the data transfer
! if absent errors cause termination
! reads string from unit starting at next character in the file and

INTEGER, INTENT (OUT) , OPTIONAL
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! terminating at the end of record, occurrence of a character in set,
! or after reading maxlen characters.

CHARACTER :: buffer ! characters must be read one at a time to detect
! first terminator character in set
INTEGER :: ist,toread, lenset

lenset = LEN(set)
IF (PRESENT (maxlen) ) THEN
toread=maxlen
ELSE
toread=HUGE (1)
ENDIF
IF (PRESENT (separator)) separator="" | clear separator
readchar:DO ! repeatedly read buffer and add to string
IF(toread <= 0)EXIT readchar ! maxlen reached
READ(unit, FMT=’ (A)’ ,ADVANCE='NO’, EOR=9999, IOSTAT=ist) buffer
IF( ist /= 0 )THEN
IF (PRESENT (iostat)) THEN
iostat=ist
RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during GET of varying string on unit ",unit

STOP
ENDIF
ENDIF
! check for occurrence of set character in buffer
DO j = 1,lenset
IF (buffer == set(j:3j))THEN
IF (PRESENT (separator)) separator=buffer
EXIT readchar ! separator terminator found
ENDIF
ENDDO
string = string//buffer
toread = toread - 1
ENDDO readchar
IF (PRESENT (iostat)) iostat = 0
RETURN
9999 CONTINUE ! EOR terminator read
IF (PRESENT (iostat)) iostat = ist
ENDSUBROUTINE get_u_tset_c

o Output string procedures ----=---- == - e - 1
SUBROUTINE put_d_s(string, iostat)
type (VARYING_STRING), INTENT(IN) :: string

! the string variable to be appended to
! the current record or to the start of
! the next record if there is no

! current record

! uses the default unit

: iostat

! if present used to return the status
! of the data transfer

! if absent errors cause termination

INTEGER, INTENT (OUT) , OPTIONAL :

INTEGER :: ist
WRITE (*/FMT=' (A)’,ADVANCE='NO’,IOSTAT=ist) CHAR(string)
IF(+ist /= 0 )THEN
IF(PRESENT (iostat) ) THEN
iostat = ist

RETURN-
ELSE
WRITE(*,*) " Error No.",ist, &
" during PUT of varying string on default unit"
STOP
ENDIF
ENDIF
IF (PRESENT (iostat)) iostat=0
ENDSUBROUTINE put_d_s

SUBROUTINE put_u_s(unit, string, iostat)

INTEGER, INTENT (IN) 22 unit
{ identifies the output unit which must
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be connected for sequential formatted
write

string

the string variable to be appended to
the current record or to the start of
the next record if there is no
current record

iostat

if present used to return the status
of the data transfer

if absent errors cause termination

type (VARYING_STRING) , INTENT (IN)

INTEGER, INTENT (OUT) , OPTIONAL

o

buu b b 80 e e b Gmn 00 Gmn Gwm

ITE(*,*) " Error No.",ist, &
" during PUT of varying string on UNIT ",unit

E
IF (PRESENT (iostat)) iostat=0
ENDSUBROUTINE put_u_s

UTINE put_d_c(string,iostat)
CTER (LEN=*) , INTENT (IN) :: string

! the character variablé to be appended to
! the current recordyor to the start of

! the next record if{there is no

! current record

! uses the default unit

: iostat

! if present.‘used to return the status

! of the data transfer

! if absent errors cause termination

ITE(*,*) " Error No.",ist, &
" during PUT,of ‘character on default unit"

PRESENT (iostat) ) Ciostat=0
UBROUTINE put_d_c

OUTINE put_ U ¢(unit,string, iostat)

EGER, INTENT (IN) :: unit

! identifies the output unit which must

! be connected for sequential formatted

! write

: string

! the character variable to be appended to
I —the—eurrent—recordorto—the start of ———
!

!

!

!

!

CH1RACTER(LEN=*),INTENT(IN) H

the next record if there is no
current record

iostat

if present used to return the status
of the data transfer

if absent errors cause termination

INTEGER, INTENT (OUT) , OPTIONAL :

INTEGER :: ist
WRITE (unit, FMT=’ (A) ' ,ADVANCE='NO’, IOSTAT=is8t) string
IF( ist /= 0 )THEN
IF (PRESENT (iostat) ) THEN
iostat = ist
RETURN
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ELSE
WRITE(*,*) " Error No.",ist," during PUT of character on UNIT ",unit
STOP
ENDIF
ENDIF
IF (PRESENT(iostat)) iostat=0
ENDSUBROUTINE put_u_c

SUBROUTINE putline_d_s(string, iostat)
type (VARYING_STRING), INTENT(IN) :: string
the string variable to be appended to

s

the next record if there is no
current record
uses the default unit
iostat
if present used to return the status
of the data transfer
if absent errors cause termination
! appends the string to the current record and then ends the record
! leaves the file positioned after the record just completed which then
! becomes the previous and last record in the file.
INTEGER :: ist
WRITE(*,FMT='(A,/)’,ADVANCE='NO’, IOSTAT=ist) CHAR (string)
IF( ist /= 0 )THEN
IF(PRESENT (iostat) ) THEN
iostat = ist; RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during PUT_LINE of varying string,on default unit"

INTEGER, INTENT (OUT) , OPTIONAL H

G b bem 00 bem b b o e o

STOP
ENDIF
ENDIF
IF (PRESENT (iostat)) iostat=0
ENDSUBROUTINE putline_d_s

SUBROUTINE putline_u_s(unit, string, iostat)
INTEGER, INTENT (IN) :: unit
! identifies the output unit which must
{_be connected for sequential formatted
I write
type (VARYING_STRING), INTENT(IN),:: string
! the string variable to be appended to
! the current record or to the start of
! the next record if there is no
! current record
!
!
!
t

INTEGER, INTENT (OUT) , OPTIONAL : iostat
if present used to return the status
of the data transfer
if absent errors cause termination
! appends the stfring to the current record and then ends the record
! leaves the file positioned after the record just completed which then
! becomes the previous and last record in the file.
INTEGER _:¢ ist
WRITE(unit,FMT=’(A,/)’,ADVANCE=’NO’,IOSTAT=ist) CHAR (string)
IF( ist/ /= 0 )THEN
IF (PRESENT (iostat) ) THEN
iostat = ist; RETURN
ELSE
WRITE(*,*) " Error No.",ist, &
" during PUT_LINE of varying string on UNIT",unit

STOP
ENDIF
ENDIF
IF(PRESENT (iostat)) iostat=0
ENDSUBROUTINE putline u_s

SUBROUTINE putline_d_c(string, iostat)

CHARACTER (LEN=*) , INTENT ( IN) :: string
! the character variable to be appended to
! the current record or to the start of
! the next record if there is no
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! current record
! uses the default unit
INTEGER, INTENT (OUT) , OPTIONAL :: iostat
! if present used to return the status
1 of the data transfer
! if absent errors cause termination
! appends the string to the current record and then ends the record
! leaves the file positioned after the record just completed which then
! becomes the previous and last record in the file.
INTEGER :: ist
WRITE(*,FMT=’(A,/)’,ADVANCE="NO’, IOSTAT=ist) string
IF(| t

ELSEIF( ist /= 0 )THEN
TE(*,*) " Error No.",ist, &
" during PUT _LINE of character on default unit"

ENDSUBROUTINE putline_d c

UTINE putline u_c(unit, string, iostat)

GER, INTENT ( IN) :: unit
! identifies the output unit which must
! be connected for sequential formatted
! write

CHARACTER (LEN=*) , INTENT ( IN) :: string

! the character variable to be appended to

! the current record or‘<to the start of

! the next record if-there is no

! current record

: iostat

! if present used-to return the status

! of the data transfer

! if absent .érrors cause termination

! appends the string to the current record and then ends the record

! leaves the file positioned after the record just completed which then

INTEGER, INTENT (OUT) , OPTIONAL :

stat = ist

JEIF( ist /= 0 )THEN
RITE(*,*) " Error No.",ist) &
" during WRITE \LINE of character on UNIT",unit

TION insert_ss(string, start, substring)

pe (VARYING_STRING) :: insert_ss
pe (VARYING.STRING), INTENT(IN) :: string
'EGER, INTENT (IN) :: start

pe (VARYING_STRING), INTENT(IN) :: substring
alculates result string by inserting the substring into string
beginning at position start pushing the remainder of the string
6-the right and enlarging it accordingly,

t
t
I
t
!
1
!
!

! to string by concatenation. if start is less than 1
! substring is inserted before string, ie. start is treated as if it were 1
CHARACTER, POINTER, DIMENSION(:) :: work

INTEGER :: ip,is,lsub,ls

lsub = LEN(substring); ls = LEN(string)

is = MAX(start,1)

ip = MIN(1ls+l,is)

ALLOCATE (work(1l:1sub+ls))

work(1l:ip-1) = string%chars(l:ip-1)

work(ip:ip+lsub-1) =substring%chars

work (ip+lsgub:1lsub+ls) = string%chars(ip:1ls)

insert_ss%chars => work
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ENDFUNCTION insert_ss

FUNCTION insert_sc(string, start, substring)
type (VARYING_STRING) insert_sc
type (VARYING_STRING), INTENT (IN) string
INTEGER, INTENT (IN) start
CHARACTER (LEN=*) , INTENT(IN) :: substring
! calculates result string by inserting the substring into string
! beginning at position start pushing the remainder of the string
! to the right and enlarging it accordingly,

e e
R
oo
L
. e
I
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{ if start is greater than LEN(string) the substring is simply appended

! substring is inserted before string, ie. start is treated as if it were 1
CHARACTER, POINTER, DIMENSION(:) :: work

INTEGER :: ip,is,lsub,1ls
lsub = LEN(substring); ls = LEN(string)

is = MAX(start, 1)

ip = MIN(1s+1,is)

ALLOCATE (work(1:1sub+1s))

work(l:ip-1) = string%chars(l:ip-1)

DO i = 1,1sub

work (ip-1+i) = substring(i:i)

ENDDO

work (ip+lsub:1lsub+ls) = string%chars(ip:1ls)

insert_sc%chars => work
ENDFUNCTION insert_sc

FUNCTION insert_cs(string, start, substring)

type (VARYING_STRING)

insert_cs

CHARACTER (LEN=*) , INTENT ( IN) :: string
INTEGER, INTENT ( IN) :: start
type (VARYING_STRING), INTENT(IN) :: substring

! calculates result string by inserting thex<substring into string
beginning at position start pushing the remainder of the string
to the right and enlarging it accordiagly,

o= b o

to string by concatenation. if start.'is less than 1
! substring is inserted before string, ie.
CHARACTER, POINTER, DIMENSION(:) work
INTEGER ip,is,1lsub, 1ls
lsub LEN(string)
is MAX (start, 1)
ip MIN(1ls+1,is)

ALLOCATE (work(1l:1sub+ls))
DO i=1,ip-1
work (i)
ENDDO
work (ip:ip+lsub-1)
DO i=ip,1s
work (i+lsub)
ENDDO
insert_cs%chars => work
ENDFUNCTION\insert_cs

LEN(substring); 1s

string(i:3)

=substring%chars

string(i:i)

FUNCTION \(insert_cc(string, start, substring)
type(VARYING_STRING) insert_cc

CHARACTER (LEN=*) , INTENT (IN) :: string
INTEGER, INTENT (IN) :: start
CHARACTER (LEN=*) , INTENT(IN) :: substring

tring

if start is greater than LEN(string).the substring is simply appended

start is treated as if it were 1

beginning at position start pushing the remainder of the string
to the right and enlarging it accordingly,

= e o

to string by concatenation. if start is less than 1
! substring is inserted before string, ie.
CHARACTER, POINTER, DIMENSION( :) work
INTEGER ip,is,1lsub,1ls
lsub = LEN(substring); LEN(string)

is MAX (start, 1)

ip MIN(1ls+1l,is)

ALLOCATE (work(1l:1lsub+ls))

DO i=1,ip-1

1ls

if start is greater than LEN(string) the substring is simply appended

start is treated as if it were 1
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work(i) = string(i:i)
ENDDO

DO

i=1,1sub

work (ip-1+i) = substring(i:i)
ENDDO

DO

i=ip,1s

work (i+lsub) = string(i:i)
ENDDO
insert_cc%chars => work
ENDFUNCTION insert_cc

 p—
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F=—Replaceprocedures

FUNCTION replace_ss(string, start, substring)

type
typs
INT

replace_ss
string
start

b (VARYING_STRING)
b (VARYING_STRING), INTENT (IN)
GER, INTENT ( IN)

type (VARYING_STRING), INTENT(IN) :: substring

!

ALL

rep
ENDF

alculates the result string by the following actions:
nserts the substring into string beginning at position

tart replacing the following LEN(substring) characters of the string
nd enlarging string if necessary. if start is greater than LEN(string)
ubstring is simply appended to string by concatenation. If start.is less
han 1, substring replaces characters in string starting at 1

CTER, POINTER, DIMENSION(:) :: work

GER :: ip,is,nw,1lsub,1s
b = LEN(substring); ls = LEN(string)

= MAX(start,1l1)

= MIN(ls+1,is)

MAX(1ls, ip+lsub-1)

DCATE (work (1l:nw))

k(1:ip-1) = string%chars(1l:ip-1)

k (ip:ip+lsub-1) = substring%chars

k (ip+1lsub:nw) = string%chars(ip+lsub:1ls)
lace_ss%chars => work

UNCTION replace_ss

rep

I'ION replace_ss sf(string,start finish,substring)

(VARYING_STRING) replace-ss_sf

(VARYING_STRING), INTENT (IN) string

GER, INTENT (IN) start, finish

(VARYING_STRING), INTENT(IN) :: ‘substring

alculates the result string by'the following actions:

nserts the substring into string beginning at position

tart replacing the following finish-start+l characters of the string
nd enlarging or shrinking the string if necessary.

f start is greater than LEN(string) substring is simply appended to string
y concatenation. If start is less than 1, start = 1 is used

f finish is greater ‘than LEN(string), finish = LEN(string) is used

f finish is less than start, substring is inserted before start

CTER, POINTER, DIMENSION(:) :: work
GER :: ip,is,if,nw,1lsub,1s
= LEN(substring); 1ls = N(string)

MAX (start;1)

MIN(1ls+1,1i8)

MAX (ip-1,MIN(finish,1s))

lsub *Vls - if+ip-1
TE(work(1l:nw))

(X:ip-1) = string%chars(l:ip-1)

(ip:ip+lsub-1) = substring%chars

K-

L A
arsS (T8

lace_ss_sf%chars => work

ENDFUNCTION replace_ss_sf

FUNC
typ
typ

INTEGER, INTENT (IN)

TION replace_sc(string, start, substring)

e (VARYING_STRING) replace_sc
e (VARYING_STRING) , INTENT (IN) string
start

o oo oo oo
o o oo oo

CHARACTER (LEN=*) , INTENT ( IN) :: substring

!

42
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! substring is simply appended to string by concatenation. If start is less

! than 1,

CHARACTER, POINTER, DIMENSION(:) :: work
INTEGER :: ip,is,nw,1lsub,1ls
lsub = LEN(substring); 1ls = LEN(string)

is = MAX(start,1)

ip MIN(1ls+1,is)

nw MAX(1lge, ip+lsub-1)
ALLOCATE (work(l:nw))
work(1l:ip-1) =
DO i = 1,1sub

string%chars(1l:ip-1)

substring replaces characters in string starting at 1

W'Muxlxlg(i.i)
ENDDO

work (ip+lsub:nw) =
replace_sc%chars => work
ENDFUNCTION replace_sc

FUNCTION replace_sc sf(str;ng,start
type (VARYING_ STRING) H
type (VARYING_STRING), INTENT (IN) :
INTEGER, INTENT (IN) H
CHARACTER (LEN=*) , INTENT ( IN) H
! calculates the result string by

string%chars(ip+1lsub:1s)

finish, substring)
replace_sc_sf

string

start, finish
substring

the following actions:

inserts the substring into string beginning at position

and enlarglng or shrinking the string if necessary

If start is less than 1, start/=
finish =

by concatenation.
If finish is greater than LEN(string),
! If finish is less than start,

= e b b b o

CHARACTER, POINTER, DIMENSION(:) :: work

INTEGER :: ip,is,if,nw,lsub, ls
lsub = LEN(substring); l1ls = LEN(string)

is = MAX(start,1)

ip = MIN(ls+l,is)

if = MAX(ip-1,MIN(finish,ls))

nw = lsub + 18 - if+ip-1

ALLOCATE (work(1l:nw) )
work(1l:ip-1) = string%chars(l:ip-1)
DO i = 1,1sub

work (ip-1+i) = substring(i:i)
ENDDO
work (ip+lsub:nw) = string%chars(if+l:1s)

replace_sc_sf%chars => work
ENDFUNCTION replace_sc_sf

FUNCTION replace_cs(string, start, substring)
type (VARYING_STRING) replace_cs

CHARACTER (LEN=*) ,INTENT (IN) :: string
INTEGER, INTENT(IN) :: start
type (VARYING (STRING), INTENT(IN) :: substring

! calculatés ‘the result string by the following actions:

o b tem b

start replacing the following finish-start+l charactefs  of the string

If start is greater than LEN(strlng) substring is s1mply appended to string
1 is used

LEN(string) is used
substring is inSerted before start

insertg)the substring into string beginning at position

start{replacing the following LEN(substring) characters of the string
and enlarglng string if necessary. if start is greater than LEN(str;ng)
substring is simply appended to string by concatenation. If start is less

! than 1, substring replaces characters in string starting at 1

CHARACTER, POINTER, DIMENSION(:) :: work

INTEGER :: ip,is,nw,1lsub,ls
—Isub—=E5EN(substring);—is——LEN(stTing)

is = MAX(start, 1)

ip = MIN(1s+1,is)

nw = MAX(ls,ip+lsub-1)

ALLOCATE (work(l:nw))

DO i=1,ip-1

work(i) = string(i:i)
ENDDO
work(ip:ip+lsub-1) = substring%chars

DO i=ip+lsub,nw

work(i) = string(i:i)
ENDDO
replace_cs%chars => work
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ENDFUNCTION replace_cs

FUNCTION replace_cs_sf(string,start,finish, substring)

type (VARYING_STRING) replace_cs_sf

CHARACTER (LEN=*) , INTENT ( IN) string

INTEGER, INTENT (IN) start, finish

type (VARYING_STRING), INTENT(IN) :: substring
calculates the result string by the following actions:

inserts the substring into string beginning at position

start replacing the following finish-start+l characters of the string
and enlarging or shrinking the string if necessary.

by concatenation. If start is less than 1, start = 1 is used
If finish is greater than LEN(string), finish = LEN(string) is used
If finish is less than start, substring is inserted before start
ARACTER, POINTER, DIMENSION(:) :: work
IEGER :: ip,is,if,nw,lsub,ls
1lsub = LEN(substring); 1ls = LEN(string)
MAX (start, 1)
MIN(1ls+1,is)
MAX (ip-1,MIN(finish,1s))
1sub + 1ls - if+ip-1
ATE (work(l:nw))
DO |i=1,ip-1
ork(i) = string(i:i)
ENODO
work (ip:ip+lsub-1) = substring%chars
DO |i=1,nw-ip-lsub+1
ork (i+ip+lsub-1) = string(if+i:if+i)
ENDDO
replace_cs_sf%chars => work
END CTION replace_cs_sf

H () o= o= om om o= om om0

H-
h
onniunun

FUNCQTION replace_cc(string, start, substring)

type (VARYING_STRING) :: replace_cc
CHARACTER (LEN=*) , INTENT ( IN) string
INTIEGER, INTENT (IN) start
CHARACTER (LEN=*) , INTENT ( IN) :: substring
! alculates the result string by the-following actions:
!

!

!

!

!

C

I

inserts the characters from substring into string beginning at position
start replacing the following LEN(substring) characters of the string
and enlarging string if necessary. If start is greater than LEN(string)
substring is simply appended to string by concatenation. If start is less
han 1, substring replaces .characters in string starting at 1

ARACTER, POINTER, DIMENSION(%) :: work
[EGER :: ip,is,nw,1lsub,1ls

lsub = LEN(substring); ls'‘s' LEN(string)

is MAX (start,1)

ip F MIN(1s+1,is)

nw MAX(1ls, ip+lsub<l)

ALLOCATE (work (1:nw).)

DO fi=1,ip-1
work(i) = string(i:i)
ENDDO
DO =1, 1lsub
ork(ip-1+i) = substring(i:i)
ENDDPO

DO fi=ip+1lsub,nw
pbrk(i) = string(i:i)

ENDDPO
replace_cc%chars => work
ENDFUNCTION replace_cc

FUNCTION replace_cc_sf(string,start, finish, substring)
type (VARYING_STRING) replace_cc_sf

CHARACTER (LEN=*) , INTENT ( IN) :: string
INTEGER, INTENT (IN) :: start,finish
CHARACTER (LEN=*) , INTENT (IN) :: substring

! calculates the result string by the following actions:

! inserts the substring into string beginning at position

! start replacing the following finish-start+l characters of the string
! and enlarging or shrinking the string if necessary.

44


https://standardsiso.com/api/?name=8138706fd06db33a67b725e3800beab2

© ISO/IEC ISO/IEC 1539-2 : 1994 (E)

If start is greater than LEN(string) substring is simply appended to string
by concatenation. If start is less than 1, start = 1 is used

If finish is greater than LEN(string), finish = LEN(string) is used

! If finish is less than start, substring is inserted before start

o= o o

CHARACTER, POINTER, DIMENSION(:) :: work

INTEGER :: ip,is,if,nw,1lsub,ls
1lsub = LEN(substring); 1ls = LEN(string)

is MAX (start,1)

ip MIN(1ls+1,is)

if MAX (ip-1,MIN(finish,1s))
nw lsub + 18 - if+ip-1

—ALLOCATE(work{Inw))
DO i=1,ip-1
work(i) = string(i:i)
ENDDO
DO i=1,1sub
work(i+ip-1) = substring(i:i)
ENDDO
DO i=1,nw-ip-lsub+1
work(i+ip+lsub-1) = string(if+i:if+i)
ENDDO
replace_cc_sf%chars => work
ENDFUNCTION replace_cc_sf

FUNCTION replace_sss(string, target, substring, every,back)

type (VARYING_STRING) :: replace_sss

type (VARYING_STRING), INTENT(IN) :: string, target,substring

LOGICAL, INTENT (IN) , OPTIONAL :: every,back

calculates the result string by the following actions:

searches for occurrences of target in string,)and replaces these with
substring. if back present with value true . search is backward otherwise
search is done forward. if every present with value true all occurrences
of target in string are replaced, otherwise only the first found is

! replaced. if target is not found the result is the same as string.
LOGICAL

. e o

o= tun bun b o

:: dir_switch, rep_search
CHARACTER, DIMENSION(:), POINTER :: work,temp
INTEGER :: l1ls,1t,1lsub, ipos, ipow
ls = LEN(string); 1lt = LEN(target); \l18ub = LEN(substring)

IF(1lt==0) THEN
WRITE(*,*) " Zero length target -in REPLACE"
STOP
ENDIF
ALLOCATE (work(1l:1s)); work( =)string%chars
IF( PRESENT(back) )THEN
dir switch = back
ELSE
dir switch = .FALSE.
ENDIF
IF( PRESENT (every)) ) THEN
rep_search = ‘eVery
ELSE
rep_search\= .FALSE.
ENDIF
IF( dir (switch )THEN ! backwards search
ipog ='1ls-1t+1
DO
IF( ipos < 1 )EXIT ! search past start of string
! test for occurrence of target in string at this position

IF( ALL(string%chars(ipos:ipos+lt-1) == target%chars) )THEN
— T matchfommdallocate space for stringwiththis—occurremceof
! target replaced by substring
ALLOCATE (temp (1: SIZE (work)+1lsub-1t))
! copy work into temp replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
temp (ipos:ipos+lsub-1) = substring%chars
temp (ipos+lsub:) = work(ipos+lt:)
work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos-lt+1l
ENDIF
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ipos=ipos-1
ENDDO
ELSE ! forward search
ipos = 1; ipow = 1
DO
IF( ipos > ls-1lt+l )EXIT ! search past end of string
1 test for occurrence of target in string at this position
IF( ALL(string%chars(ipos:ipos+lt-1) == target%chars) )THEN
1 match found allocate space for string with this occurrence of
| target replaced by substring
ALLOCATE (temp (1:SIZE(work) +1lsub-1t))

! substring
temp(l:ipow-1) = work(l:ipow-1)
temp (ipow:ipow+lsub-1) = substring%chars
temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
| move search and replacement positions over the effected positions
ipos = ipos+lt-1; ipow = ipow+lsub-1

ENDIF

ipos=ipos+l; ipow=ipow+1

DO

F

ace_sss%chars => work

CTION replace_sss

ION replace_ssc(string, target, substring, every,back)
(VARYING_STRING) :: replace_ssc
(VARYING_STRING), INTENT(IN) : string, target
CTER (LEN=*) , INTENT ( IN) H substring
ICAL, INTENT(IN), OPTIONAL :: every,back
alculates the result string by the following ‘actions:
searches for occurrences of target in string;’;and replaces these with
substring. if back present with value true''search is backward otherwise
earch is done forward. if every present with value true all occurrences
f target in string are replaced, otherwise only the first found is
eplaced. if target is not found the result is the same as string.
CAL :: dir_switch, rep_search
CTER, DIMENSION(:), POINTER :: work,temp
GER :: 1d,1t,1lsub, ipos, ipow
LEN(string); lt = LEN(target); lsub = LEN(substring)
==0) THEN
ITE(*,*) " Zero length target in REPLACE"

ENDIF

ALLOCATE (work(1l:18)); work = string%chars
IF( PRESENT (back) )THEN

dir_switch = back

ir switch = .FALSE.
‘ENOIF
IF( PRESENT (every) )THEN
ep_search.=<every

EL9E
ep_search/ = .FALSE.
ENOIF

IF( dixr_ ‘switch )THEN ! backwards search
ipos = 1ls-1lt+1l

IF( ipos < 1 )EXIT ! search past start of string
1 test for occurrence of target in string at this position
IF( ALL(string%chars(ipos:ipos+lt-1) == target%chars) )THEN
! match found allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE (temp(1:SIZE(work) +lsub-1t))
! copy work into temp replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
DO i=1,1lsub
temp (i+ipos-1) = substring(i:i)
ENDDO
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temp(ipos+lsub:) = work(ipos+lt:)

work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted

! move search and replacement positions over the effected positions

ipos = ipos-lt+1i
ENDIF
ipos=ipos-1
ENDDO
ELSE ! forward search
ipos = 1; ipow = 1

ISO/IEC 1539-2 : 1994 (E)

at thia nasitian

10X CCLlr Il Cce “e vaias plsSAAl

! tasa

IF( ALL(string%chars(ipos:ipos+lt-1) == target%chars) )THEN
! match found allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE(temp(1 SIZE (work) +1lsub-1lt)
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! copy work into temp replacing this occurrence of target by
! substring
temp(l:ipow-1) = work(l:ipow-1)
DO i=1,1sub
temp(i+ipow-1) = substring(i:i)
ENDDO
temp (ipow+lsub:) = work(ipow+lt:)

work => temp ! make new version of work point at the'temp space
IF(.NOT.rep_search)EXIT | exit if only first replacement wanted
! move search and replacement positions over the*effected positions

ipos = ipos+lt-1; ipow = ipow+lsub-1
ENDIF
ipos=ipos+1l; ipow=ipow+1l
ENDDO

ENDIF
replace_ssc%chars => work
ENDFUNCTION replace_ssc

FUNCTION replace_scs(string, target, substring, every, back)
type (VARYING_STRING) replace_scs

type (VARYING_STRING), INTENT(IN) ::
CHARACTER (LEN=*) , INTENT (IN) HY
LOGICAL, INTENT (IN), OPTIONAL %
! calculates the result stringby

gtring, substring
target

every,back

the following actions:

searches for occurrences of target in string, and replaces these with
substring. if back present.with value true search is backward otherwise
search is done forward. ‘if every present with value true all occurrences
of target in string are-.replaced, otherwise only the first found is

! replaced. if target “is' not found the result is the same as string.

LOGICAL :: dir_switch, rep_ search
CHARACTER, DIMENSION( :) , POINTER :: work, temp, tget

INTEGER :: ls,1lt,1lsub, ipos, ipow
1s = LEN(string);-lt = LEN(target); lsub = LEN(substring)

IF(1lt==0)THEN

WRITE(*,*). " )Zero length target in REPLACE"
STOP
ENDIF
ALLOCATE (work(1l:1s)); work = string%chars
ALLOCATE(tget (1:1t))
DO i=1;1t
tget (i) = target(i:i)
ENDDO
IF( PRESENT (back) )THEN
dir_switch = back
ELSE
dir switch = .FALSE.
ENDIF
IF( PRESENT(every) )THEN
rep_search = every
ELSE
rep_search = .FALSE.
ENDIF
IF( dir_switch )THEN ! backwards search
ipos = 1ls-1t+1
DO
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IF( ipos < 1 )EXIT ! search past start of string
! test for occurrence of target in string at this position
IF( ALL(string%chars(ipos:ipos+lt-1) == tget) )THEN

! match found allocate space for string with this occurrence of

! target replaced by substring

ALLOCATE (temp (1:SIZE (work) +lsub-1t))

1 copy work into temp replacing this occurrence of target by

| substring

temp(l:ipos-1) = work(l:ipos-1)

temp (ipos:ipos+lsub-1) = substring%chars
temp (ipos+lsub:) = work(ipos+lt:)

IF(.NOT.rep search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos-1lt+1

ENDIF
ipos=ipos-1
DO
ELSE ! forward search
ipos = 1; ipow = 1
DD

IF( ipos > 1ls-1lt+l )EXIT ! search past end of string

! test for occurrence of target in string at this position

IF( ALL(string%chars(ipos:ipos+lt-1l) == tget) )THEN
! match found allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE (temp (1:SIZE (work)+1lsub-1t))
! copy work into temp replacing this occurrence of,target by
! substring
temp(l:ipow-1) = work(1l:ipow-1)
temp (ipow:ipow+lsub-1) = substring%chars
temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point’ at the temp space
IF(.NOT.rep_search)EXIT ! exit if only fifst replacement wanted
! move search and replacement positions ‘over the effected positions
ipos = ipos+lt-1; ipow = ipow+lsub-1

ENDIF

ipos=ipos+1l; ipow=ipow+1l

repllace_scs%chars => work
END: CTION replace_scs

FUNC['ION replace_scc(string, target, substring, every,back)
type (VARYING_STRING) :: replace_scc

type (VARYING_STRING) , INTENT(IN) :: string
CHARACTER (LEN=*) , INTENT (IN) :: target,substring
LOGEICAL, INTENT (IN), OPTIONAL :: every,back

! alculates the result’'string by the following actions:
! pearches for occurrences of target in string, and replaces these with
! Bubstring. if back present with value true search is backward otherwise
! Bearch is done\ forward. if every present with value true all occurrences
1 of target in) string are replaced, otherwise only the first found is
1 eplaced. {if. target is not found the result is the same as string.
: dir switch, rep_search
: work, temp, tget
: 1s,1t,1lsub, ipos, ipow
1s LEN(string); 1t = LEN(target); lsub = LEN(substring)
IF([lL€==0) THEN

CHARACTER, DIMENSION(:) , POINTER :

STOP

ENDIF
ALLOCATE (work(1:18)); work = string%chars
ALLOCATE (tget (1:1t))
DO i=1,1t
tget (i) = target(i:i)
ENDDO
IF( PRESENT(back) )THEN
dir_switch = back
ELSE
dir_switch = .FALSE.
ENDIF
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IF( PRESENT (every) )THEN
rep_search = every
ELSE
rep_search = .FALSE.
ENDIF
IF( dir_switch )THEN ! backwards search
ipos = 1ls-1lt+1l
DO
IF( ipos < 1 )EXIT ! search past start of string
! test for occurrence of target in string at this position
IF( ALL(string%chars(ipos:ipos+lt-1l) == tget) )THEN

! target replaced by substring
ALLOCATE (temp (1:SIZE (work) +1lsub-1t))
| copy work into temp replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
DO i=1,1sub
temp(i+ipos-1) = substring(i:i)
ENDDO
temp (ipos+lsub:) = work(ipos+lt:)
work => temp ! make new version of work point at the temp‘space
IF(.NOT.rep_ search)EXIT ! exit if only first replacement‘wanted
! move search and replacement positions over the effected positions
ipos = ipos-1lt+1
ENDIF
ipos=ipos-1
ENDDO
ELSE ! forward search
ipos = 1; ipow = 1
DO
IF( ipos > ls-1lt+l )EXIT ! search past end of string
! test for occurrence of target in string at this position
IF( ALL(string%chars(ipos:ipos+lt-1) =="tget) )THEN
! match found allocate space for string with this occurrence of
| target replaced by substring
ALLOCATE (temp (1:SIZE (work) +1sub~1lt))
! copy work into temp replacing. this occurrence of target by

! substring
temp(l:ipow-1) = work(1l:ipow-1)
DO i=1,1sub

temp (i+ipow-1) = substring(i:i)
ENDDO

temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos+lt-1; ipow = ipow+lsub-1

ENDIF

ipos=ipos+li-ipow=ipow+1

ENDDO
ENDIF
replace_scc%chars => work
ENDFUNCTION replace_scc

FUNCTIONVreplace_ css(string, target, substring, every,back)
type(VARYING_STRING) :: replace_css
CHARACTER (LEN=*) , INTENT (IN) H string
type (VARYING_STRING), INTENT(IN) :: target,substring

—EOGECAL INTENT(IN)OPRIONAL———:—every,;back
! calculates the result string by the following actions:
! searches for occurrences of target in string, and replaces these with
! substring. if back present with value true search is backward otherwise
! search is done forward. if every present with value true all occurrences
! of target in string are replaced, otherwise only the first found is
! replaced. if target is not found the result is the same as string.
LOGICAL : dir_switch, rep_search
CHARACTER, DIMENSION(:), POINTER :: work, temp, str
INTEGER : 1s,1t,1lsub, ipos, ipow
ls = LEN(string); 1lt = LEN(target); lsub = LEN(substring)
IF(1lt==0) THEN
WRITE(*,*) " Zero length target in REPLACE"
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STOP
ENDIF
ALLOCATE (work(1:1s)); ALLOCATE(str(l:1s))
DO i=1,1s
str(i) = string(i:i)
ENDDO
work = str
IF( PRESENT(back) )THEN
dir switch = back
ELSE
dir_switch = .FALSE.
ENDIE

IF(| PRESENT (every) )THEN
ep_search = every
EL
ep_search = .FALSE.
ENDIF
IF( dir_switch )THEN ! backwards search
os = ls-1t+1
Do
IF( ipos < 1 )EXIT ! search past start of string
! test for occurrence of target in string at this position
IF( ALL(str(ipos:ipos+lt-1) == target%chars) )THEN
! match found allocate space for string with this occurrence. of
! target replaced by substring
ALLOCATE (temp (1: SIZE(work) +1sub-1t))
! copy work into temp replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
temp (ipos:ipos+lsub-1) = substring%chars
temp (ipos+lsub:) = work(ipos+lt:)
work => temp ! make new version of work point:at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos-1lt+l
ENDIF
ipos=ipos-1

ENDDO

ELYE ! forward search
ipos = 1; ipow = 1

o

IF( ipos > ls-1lt+l )EXIT ! search past end of string

! test for occurrence of target in string at this position

IF( ALL(str(ipos:ipos+lt-1)\ == target%chars) )THEN
! match found allocate space for string with this occurrence of
| target replaced by «substring
ALLOCATE (temp (1:SIZE (work) +1sub-1t))
! copy work into temp replacing this occurrence of target by
! substring
temp(1l:ipow-1)- ‘= 'work(1l:ipow-1)
temp (ipow:ipow+lsub-1) = substring%chars
temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move\ search and replacement positions over the effected positions
ipos| =) 'ipos+lt-1; ipow = ipow+lsub-1

ENDIF

ipos=ipos+1l; ipow=ipow+1l

ENDDO

ENDIF
replace_css%chars => work

ENDFUNCTION replace_css

FUNCTION replace_csc(string, target, substring, every,back)
type (VARYING_STRING) :: replace_csc

type (VARYING_STRING) , INTENT(IN) :: target
CHARACTER (LEN=*) , INTENT ( IN) :: string, substring
LOGICAL, INTENT (IN) , OPTIONAL :: every,back

! calculates the result string by the following actions:

! searches for occurrences of target in string, and replaces these with

! substring. if back present with value true search is backward otherwise
! search is done forward. if every present with value true all occurrences
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! of target in string are replaced, otherwise only the first found is
! replaced. if target is not found the result is the same as string.

LOGICAL :: dir_switch, rep_search
CHARACTER, DIMENSION(:), POINTER :: work, temp, str

INTEGER :: 1s,1t,1lsub,ipos, ipow
1ls = LEN(string); lt = LEN(target); lsub = LEN(substring)

IF(1lt==0)THEN
WRITE(*,*) " Zero length target in REPLACE"

Pl et

»AVE
ENDIF
ALLOCATE (work(l:1s)); ALLOCATE(str(1l:1s))

DO -l—1"la

str{i}) = =

ENDDO

work = str

IF( PRESENT (back) )THEN
dir_switch = back

SOk

dir_ switch = .FALSE.
ENDIF
IF( PRESENT(every) )THEN

anvrmah = awasser
rep_search = every

ELSE
rep_search = .FALSE.
ENDIF
IF( dir_switch )THEN ! backwards search
ipos = 1s-1t+1
DO
IF( ipos < 1 )EXIT ! search past start of string
! test for occurrence of target in string at-this position
IF( ALL(str(ipos:ipos+lt-1) == target%chars){) THEN
! match found allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE (temp (1:SIZE (work) +1lsub-1t))
! copy work into temp replacing this‘occurrence of target by

! substring
temp(l:ipos-1) = work(1l:ipos-1)
DO i=1,1sub

temp (i+ipos-1) = substring(i:i)
ENDDO

temp (ipos+lsub:) = work(ipos+lt:)
work => temp ! make new (version of work point at the temp space
IF(.NOT.rep_search)EXIT.'! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos-1lt+1l
ENDIF
ipos=ipos-1
ENDDO
ELSE | forward search
ipos = 1; ipow. =/1
DO
IF( ipos.>)ls-1lt+l )EXIT ! search past end of string
! test for occurrence of target in string at this position
IF( ALL(str(ipos:ipos+lt-1) == target%chars) )THEN
L.match found allocate space for string with this occurrence of
i _target replaced by substring
ALLOCATE (temp (1:SIZE (work) +1lsub-1t))
! copy work into temp replacing this occurrence of target by

! substring
temp(l:ipow-1) = work(l:ipow-1)

DO i=1,1lsub
temp(i+ipow-1) = substring(i:i)

ENDDO
temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point at the temp space
IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos+lt-1; ipow = ipow+lsub-1

ENDIF

ipos=ipos+l; ipow=ipow+1l

ENDDO
ENDIF
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replace_csc%chars => work
ENDFUNCTION replace_csc

FUNCTION replace_ccs(string, target, substring, every,back)

type (VARYING_STRING) :: replace_ccs
type (VARYING_STRING), INTENT(IN) :: substring
CHARACTER (LEN=*) , INTENT ( IN) :: string, target
LOGICAL, INTENT (IN), OPTIONAL :: every,back

! calculates the result string by the following actions:
searches for occurrences of target in string, and replaces these with
substring. if back present with value true search is backward otherwise

of target in string are replaced, otherwise only the first found is
eplaced. if target is not found the result is the same as string.

LOGICAL :: dir_switch, rep_search
CHARACTER, DIMENSION(:), POINTER :: work, temp

INTEGER :: 1ls,1lt,lsub, ipos, ipow
1s LEN(string); lt = LEN(target); lsub = LEN(substring)

ENDIF
ALLOCATE (work(1:1s))
DO 1,1s
Vg = string(i:i)
ENDDPO
IF (| PRESENT (back) )THEN
dir_switch = back
ELSE
dir switch = .FALSE.
ENDIF

rep_ search = every

bp_search = .FALSE.
ENDIF
IF(|dir_switch )THEN ! backwards search
ipos = 1ls-1lt+1l
DO
IF( ipos < 1 )EXIT ! search past ‘start of string
! test for occurrence of target\lin string at this position
IF( string(ipos:ipos+lt-1) =='.target )THEN
! match found allocate space for string with this occurrence of
1 target replaced by substring
ALLOCATE (temp (1:SIZE (work)+1sub-1t))
! copy work into temp. replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
temp (ipos:ipos+lsub-1) = substring%chars
temp (ipos+lsub:) = work(ipos+lt:)
work => temp !\ make new version of work point at the temp space
IF(.NOT.rep search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = dpos-1t+1
ENDIF
ipos=ipos-1
ENDDO
ELSE !/ forward search
ipesy= 1; ipow = 1

IF( ipos > ls-1lt+1l )EXIT ! search past end of string
1 test for occurrence of target in string at this position
IF( string(ipos:ipos+lt-1) == target )THEN
! match found allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE (temp (1:SIZE (work) +1lsub-1t))
1 copy work into temp replacing this occurrence of target by
! substring
temp(l:ipow-1) = work(1l:ipow-1)
temp (ipow:ipow+lsub-1) = substring%chars
temp (ipow+lsub:) = work(ipow+lt:)
work => temp ! make new version of work point at the temp space
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IF(.NOT.rep_search)EXIT ! exit if only first replacement wanted
! move search and replacement positions over the effected positions
ipos = ipos+lt-1; ipow = ipow+lsub-1
ENDIF
ipos=ipos+l; ipow=ipow+1l
ENDDO
ENDIF
replace_ccs%chars => work
ENDFUNCTION replace_ccs

FUNCTION replace_ccc(string, target, substring, every,back)

— ) o ;‘F‘I a ﬂa_ﬂnn
CHARACTER (LEN=*) , INTENT (IN) :: string,target,substring
LOGICAL, INTENT (IN) , OPTIONAL :: every,back

! calculates the result string by the following actions:

searches for occurrences of target in string, and replaces these with
substring. if back present with value true search is backward otherwise
search is done forward. if every present with value true all occurrences
of target in string are replaced, otherwise only the first found isg

! replaced. if target is not found the result is the same as string.

o e e o

LOGICAL :: dir switch, rep_search
CHARACTER, DIMENSION(:), POINTER :: work, temp
INTEGER :: 1s,1t,1lsub, ipos, ipow

1ls = LEN(string); 1t = LEN(target); lsub = LEN(substring)
IF(1lt==0) THEN
WRITE(*,*) " Zero length target in REPLACE"
STOP
ENDIF
ALLOCATE (work(1:1s8))
DO i=1,1s
work(i) = string(i:i)
ENDDO
IF( PRESENT(back) )THEN
dir switch = back
ELSE
dir switch = .FALSE.
ENDIF
IF( PRESENT(every) )THEN
rep_search = every
ELSE
rep_search = .FALSE.
ENDIF
IF( dir_switch )THEN ! backwards search
ipos = l1ls-1lt+1l
DO
IF( ipos < 1 )EXIT- ! ‘search past start of string
! test for occurrence of target in string at this position
IF( string(ipos:ipos+lt-1) == target )THEN
! match found) allocate space for string with this occurrence of
! target replaced by substring
ALLOCATE(temp(1l:SIZE (work) +1lsub-1t))
! copy~work into temp replacing this occurrence of target by
! substring
temp(l:ipos-1) = work(l:ipos-1)
DO\i=1,1sub
temp(i+ipos-1) = substring(i:i)
ENDDO
temp (ipos+lsub:) = work(ipos+lt:)
work => temp ! make new version of work point at the temp space

! move search and replacement positions over the effected positions
ipos = ipos-1lt+1l
ENDIF
ipos=ipos-1
ENDDO
ELSE ! forward search
ipos = 1; ipow = 1
DO
IF( ipos > 1ls-1lt+l1l )EXIT ! search past end of string
! test for occurrence of target in string at this position
IF( string(ipos:ipos+lt-1) == target )THEN
i match found allocate space for string with this occurrence of
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