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| SUMMARY .
¥ 7 Apr

Data for Fortran IV programs has to be 1n fixed format. Some users find
this constraint irksome. Presented“herevlﬁfa data input scheme for Fortran IV

which makes the minimum of demands on the data structure. If the data is well-

formed and unambiguous it will be read. Ili-formed and ambiguous data will also

be read and given a reasonable interpretation, with the location of the suspect

data and the value assumed being output as a (suppressible) error message. The
scheme also allows input variables to retain their previous values, identical
consecutive data to be input in a simplified form and alphanumeric comments to
appear amongst the data. The whole data input scheme is written in standard i
Fortran IV so that the advantages of machine transferability of the program are

retained.
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1 INTRODUCTION

Programs written in standard Fortran IV are limited to data input with
fixed format. Often it is more convenient to input data separated by commas or
spaces, for example, and in recognition of this various manufacturers have
introduced their own 'free-format' data input routines. Unfortunately these
are not standard and programs and data prepared for input in free-format on one
manufacturer's machine cannot, in general, be transferred to those of another
manufacturer. In this Memorandum free-format data input routines, written in

standard Fortran IV are presented.

The scheme enables data to be read into various arrangements of variables,
with each routine starting to read on a new line of data and continuing until
either a specified number of numbers has been read or an end of read symbol
(/ or $) is encountered. In specifying the routines, the aim has been to give
the correct interpretation of all well-formed numbers and, when ambiguous data
is encountered, to give a reasonable interpretation and to issue a warning.

A failure in the input routines can only occur from a system failure, for
example if a number is too large for the computer to handle or an attempt is

made to read beyond the end of a file.

A number of additional features have been introduced for convenience in

using the routines. Alphanumeric comments can be inserted into the data by
enclosing the characters between inverted commas (either single or double).
An input variable can retain its previous values (that is, a 'null' datum is

read) by the use of two consecutive commas, optionally enclosing blanks. If

s s WA

consecutive values being read are the same, then the data input can be simplified
using the convention 1*V to denote 1 consecutive occurrences of value V .
The character / ends the read call forthwith: any further characters beyond /[

on the same line are ignored.

Whilst one of the aims in the specification of the routines has been to

maintain compatibility with existing formatted data for Fortran programs,
this has not always been possible. For example, in order to read the two
numbers 149 and 736 in Fortran 213 format, they would appear in the data as !
149736, The input scheme described here would interpret this as the single

number 149736, For all cases where formatted data is separated by a non-digit

character, the routines will read in the numbers as intended. 1In addition, the

routines will interpret correctly free-format data prepared in accordance with

the proposed Fortran 77 standard. N




Details of the data input scheme are given in section 2, while the
programs themselves are described in section 3 and listed in Appendix B. A

simplified users' guide to the scheme appears as Appendix C,

Since this data input scheme was developed, the authors' attention has

been drawn to a similar, but less comprehensive scheme, devised by D. Lovell

which has been in use as part of the data handling software of the low-speed

wind-tunnels at RAE Farnborough for a number of years.

2 DETAILS OF THE DATA INPUT SCHEME

The scheme provides routines for reading from one to nine real variables,
one-dimensional, two-dimensional and three-dimensional real arrays, and similar
routines for integer variables and arrays. The scheme is based on a routine
FFORM which reads in a line of data as individual characters and then builds up
the appropriate numerical values according to the rules proposed in section 2.1.

In sections 2.2 to 2.6 various enhancements to this basic scheme are described.

2.1  Number recognition

The implementation of any system for recognising numbers requires a defini-
tion of a number. Such a definition should correspond with generally accepted
interpretations and be as simple as possible. Here it is defined as any con-
secutive sequence of digits, which may be separated by a limited set of charac-
ters (digit separators) and may also be preceded by certain other characters
(digit prefixes). The digit separators are a decimal point, or a letter E
followed immediately by a digit, a space, a plus sign or a minus sign. The
decimal point may come before the first digit (that is, be part of the prefix),
and the characters after the E are interpreted as an exponent. Any number may
have a plus or minus sign as its first character. These requirements are listed
more exactly below by denoting any character by enclosing it in brackets, thus
(). For example the character () is the null character (that is, no character),

whereas ( ) would indicate a space. Then with the following definitions,

digit

= O, (H, B, B, L, &, &, D, &, 9D
d = (digit), d{digit) (Ze d 1is a compact string of
digits)
.= ()
E = (®, E), (), ED
S = (), ¥, &

the numbers must be in one of the eight forms:
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1. §d
2. S.d

3. Sd.d
4. Sd.

5. SdEd
6. S.dEd
7. Sd.Ed
8. Sd.dEd

In the Fortran IV routines presented here, characters are read sequentially and
a number is detected by the first digit found, and ended when the character list

ceases to comply with one of the forms listed above.
2.2 Null data

A common requirement in inputting data is that an input variable should
retain its previous value (that is, a null datum should be supplied). In the
read routines described here, the occurrence of two commas optionally enclosing
blanks is used to denote a null datum. Hence the character line: 123,, ,345

will give four values: 123, two null data and 345.

A comma occurring as the first non-blank character on a line implies a null

datum, but a comma occurring as the last non-blank character on a line does not

imply an extra null datum., Hence , 123,345, gives three values: ! null

datum, 123 and 345.

It should be noted that the new Fortran 77 free-format specification
differs from the one used here, in that Fortran 77 interprets a comma occurring
as the first non-blank character on a line as a null datum only on the first
line of data input by a read statement. Hence two lines of data:

,123,345
,567

would be interpreted by the input routines described here as five values: 1 null
datum, 123, 345, 1 null datum and 567, whereas Fortran 77 would interpret these

characters as four values: | null datum, 123, 345 and 567.

2.3 Multiple data

Another common occurrence in inputting data is that several consecutive

gk o e M

items in the data are identical. In this case, the data input can be simplified
by using the convention 1i*V to denote 1 consecutive occurrences of the value

V . Specifically, 1 must be a non-negative integer. Hence 3*3.14159 is
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interpreted as three values of 3.14159 and 3*, is interpreted as three null data.
When used in this way, the character * will not generate a warning (see

section 2.6). Except in the case of multiple null data it is essential that the
characters of i*V  should be compact. For example, 3% 3.14159 will be
interpreted as two values 3 and 3.14159. A similar interpretation will be made

of 3.0%3.14159, or 3%*3,14159 or 3 *3,14159,

If this convention is used to generate more data than is required, the
input routine will end when the required amount of data has been read. For
example, 100%1.5 can be used to fill a 60-element array with data. No warning is

issued.
2.4 Comments

It will be appreciated that the definition of a number proposed in section
2.1 permits comments not containing digits to be included in the data. Hence

for example 123,ABC,456 will be interpreted as 123 and 456.

As the facility to include alphanumeric comments in the data would seem to
be of value, a convention is employed in which characters between inverted
commas (either single or double) will be interpreted as a comment. Hence the

characters UNS R

"AE2
"AE3"
INTA
'AES

will be interpreted as comments but

will be interpreted as the value 6.

More specifically an alphanumeric comment is preceded by a (") or (') and

ended by a second (") or (') or the end of a line.

2.5 End of read characters

While the user must specify the number of variables to be read by the
routines (and normally the routines will continue reading until this number has
been found) the character (/) will end the read call forthwith, any further

characters beyond (/) on the same line, being ignored. Thus {/) can be used for

9V WL

the protection of further data or as a method of retaining the existing values

7081

for all further variables of the read call.

b s




,’nm’ ‘.&‘\ ",'

s B

NI O

1804

™ Ae

For all the routines except the two-dimensional and three-dimensional

array routines, $ has the same effect as /. For two-dimensional arrays, $$ is
needed to end the read while $ terminates the reading for the current row or
column. Similarly with three-dimensional arrays, $$$ ends the read, while $ ends

the current row or column and $$ ends the current row and column.

It should be noted that $ and / have no effect if contained within an

alphanumeric comment (see section 2.4).

2.6 Warnings

Under certain conditions the routines generate warning messages. These
messages are output to device 50, but can be suppressed altogether by setting the
input parameter IDENT to zero. It should be noted that generation of a warning
will not stop the program. However, even if the warning messages are suppressed,
the output parameter IERR, which is normally positive, is set negative if a
warning has been generated, so that the user nay take appropriate action to stop

the program automatically if he wishes.

Details of the warning messages are given in section 3.2, but the condi-
tions for which they are generated are listed below. In the input scheme des-
cribed here, the standard data delimiters are assumed to be () or (). Other
characters can appear immediately adjacent to data, but will generate warning

messages unless otherwise stated.

Specifically, if a number does not start at the beginning of a new line,
is not immediately preceded by {(,), (), ("), or (" or is not immediately
followed by (), (), 2, &, M, "), (%, (/) or the end of a line, a
warning message locating the position of the offending character is generated.
An exception is the character (*) when used to denote multiple data (see
section 2.3). Similarly if an exponent contains other than (), (), (= or

digits, a warning is generated.

In addition, if real data is encountered in a routine for reading integer

values, the value is set to the nearest whole number and a warning is generated.

Examples of various acceptable data lines and ones which will generate

warnings are given below.
(a) 123,456,789 or 123 456 789 will not generate a warning;

(b) 123"ABC"456 will not generate a warning, but 123ABC456 will generate E

two warnings;
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(c) +3.78-2.63-1.97+2.96 will not generate a warning;

(d) 52*%1.97 will not generate a warning since multiple data will be

assumed, but 52%%],97 will generate two warnings;

(e) 1,3,4.2,5, if read by an integer read routine will generate a

warning and the third value will be set to 4.
3 THE PROGRAMS
The programs comprise 24 subroutines:

READI,READ2,.,.,READ9 - read from one to nine real variables,
READII,READI2,...,READI9

read from one to nine integer variables,

READA - read a one~dimensional real array,
READIA - read a one-dimensional integer array,
READR - read a two—dimensional real array,
READIB - read a two-dimensional integer array,
READC - read a three-dimensional real array,
READIC - read a three-dimensional integer array.

In addition the following subroutines are used:

VARS - called by READ1,...,READ9, VARY reads nine
real variables using READA,

IVAR9 - called by READII,...,READI9. IVAR9 reads nine
integer variables using READIA,

ARRAY - called by READA, READB, READC, READIA, READIB,

READIC. ARRAY reads real or integer variables
into an array,

FFORM - called by ARRAY. FFORM translates a line of
characters into numerical values according to
the rules proposed in section 2.

All the routines are written in standard Fortran IV. The characters (')
and ('), while not included in the standard character set are available in
Fortran on most computers and have been used in the routines. Within the
routines it is assumed that characters are input from unit IUNIT and that warn-
ings are printed on unit 50, Each "READ" statement should be associated with a
whole number of lines of data (that is, data for two "READ" statements should

not occur on the same line).

In the remainder of this section the routines are specified in more detail.
The "READ" routines, together with VAR9 and IVAR9 are fairly straightforward in
terms of logic and hence these are presented with a brief specification and
listing. Subroutines ARRAY and FFORM are logically more complex and flow

diagrams and annotated listings are included.
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3.1 Specification of subroutines

3.1.1

READ!,READ2,...,READ9,READI|,READI2,...,READIO

Purpose

Call statements

Input parameters

Output parameters

Subroutines called

Exit

3.1.2 READA,

To read from one to nine real (READn) or integer (READIn)
variables in free format.

CALL READn (IUNIT,IDENT,IERR,X1,...Xn)

or

CALL READIn(IUNIT,IDENT,IERR,L!,...Ln)

where 1 <n<g9 ,

IUNIT = unit identification fcr data input

IDENT = statement identifier and warning control:

If IDENT = O, no warnings are printed;
If IDENT = 1, identified warnings are printed;
If IDENT 2 1000, all data are printed too.

IERR = number of values read x sgn
where sgn = 1 if there are no warnings,
= -1 1if there are warnings,

Xl,...Xn or Ll,...Ln (1 € n < 9) are set to the values
read in.

READn uses VAR9, READA, ARRAY and FFORM,
READIn uses IVAR9, READIA, ARRAY and FFORM.

The routines end when either n wvalues have been read in
or a {/) or a (§ is encountered.

READIA

Purpose

Call statements

Input parameters

Output parameters

Subroutines called

Exit

To read a one-dimensional real (READA) or integer (READIA)
array.

CALL READA(IUNIT,IDENT,IERR,A,I1,I2)

or

CALL READIA(IUNIT,IDENT,IERR,IA,I1,I2)

IUNIT and IDENT are defined in section 3.1.1;

A is a one-dimensional real array of dimension =12,
IA is a one~dimensional integer array of dimension 212,

I1, I2 are the initial and final subscripts for which data
is read.

IERR is defined in section 3.1.1.
The values read in are stored in A or IA.

Both routines call ARRAY and FFORM,

The routines end when either 12-T1+] values have been read
in or a (/> or a ($ 1is encountered.




3.1.3 READB, READIB

Purpose

Call statements

Input parameters

&

Output parameters
<

Subroutines called
- Exit
L3

To read a two~-dimensional real (READB) or integer (READIB)
array.

CALL READB(IUNIT,IDENT,IERR,B,I1,I2,NI,J1,J2,NJ,I6RD)
or
CALL READIB(IUNIT,IDENT,IERR,IB,I!,I2,NI,J1,J2,NJ,IORD)

IUNIT and IDENT are defined in section 3.1.1,

Il, 12 are the initial and final values of I, and

Jl, J2 are the initial and final values of J for which data
is required in the two~dimensional arrays B(I,J) or IB(I,J).
NI, NJ are the dimensions I and J respectively of B or IB.
IORD denotes the order in which the array is filled. If
IORD = 21, the subscript I varies while J remains fixed
(columns are read in matrix terms). Otherwise J varies
while I remains fixed (rows are read in matrix terms).

IERR is defined in section 3.1.1.
The values read in are stored in B or IB.

Both routines call ARRAY and FFORM.

The routines end when (I2-1+1)*(J2-J1+1) values have been
read in, or when a {/> or two consecutive ($) characters
are encountered. In these routines, a single ($) denotes
the end of a sequence of the more rapidly varying sub-
script. It should be noted, however, that the appearance
of a (/> or ($ on a line causes further data on that line
to be ignored. Hence two sequences terminated by (§
should not appear on the same line.

- 3.1.4 READC, READIC

Purpose

Call statements

[nput parameters

To read a three-dimension . real (READC) or integer
(READIC) array.

CALL READC (IUNIT,IDENT,IERR,C,I1,I2,NI,J1,J2,NJ,K],K2,NK,
IERD)

or

CALL READIC(IUNIT,IDENT,IERR,IC,I1,I2,NI,J1,J2,NJ,KI,K2,NK,
I8RD)

IUNIT and IDENT are defined in section 3.1.1,
I1, I2 are the initial and final values of I,
Jl, J2 are the initial and final values of J, and

K1, K2 are the initial and final values of K for which data
is required in the three-dimensional arrays C(I,J,K) or
1¢(1,J,K). NI, NJ, NK are the dimensions I, J and K
respectively of arrays C or IC.

I8RD denotes the order in which the array is filled.

I6RD = 132 means that J (identified with 2) varies most
rapidly, followed by K (identified with 3), followed by I
(identified with 1), Other significant values of I6RD

are as follows:

9V WL
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' I6RD

231 implies JKI order,
213 implies JIK order,
312 implies KIJ order,
= 321 implies KJI order,

]

[

For all cther values of IBRD, the order is assumed to be
IJK.

Qutput parameters IERR is defined in section 3.1.1.
The values read in are stored in C or IC.

Subroutines called Both routines call ARRAY and FFORM.

Exit The routines end when (I2-I1+1)*(J2-J1+1)*(K2-K1+1) values
have been read in or a (/> or three consecutive ($ 's
are encountered. In this routine a single ($) denotes the
end of a sequence of the most rapidly varying subscript and
\ two consecutive ($) characters denote the end of a two-
i dimensional sub-array with the two most rapidly varying
subscripts.

3.1.5 VAR9, IVAR9 (subsidiary routines)

. Purpose To read N real (VAR9) or integer (IVAR9) variables.
Call statements CALL VAR9 (IUNIT,IDENT,IERR,N,X1,...,X9)

2 or
: CALL IVAR9(IUNIT,IDENT,IERR,N,Ll,...,L9)

Input parameters IUNIT and IDENT are defined in section 3.1.1,
N is the number of variables required | SN <9 .

Output parameters IERR is defined in section 3.1.1.
7 X1,...XN or L1,...,LN are the values found

Subroutines called VAR9 uses READA, ARRAY and FFORM,
IVAR9 uses READIA, ARRAY and FFORM.

Exit The routines end when either N values have been read in or
a (/) or a ($), is encountered.

3.1.6 ARRAY (subsidiary routine)

Purpose To read data into a three-dimensional real or integer array.
Call statement CALL ARRAY (TUNIT, IDENT,I1ERR,C,NI,NJ,NK,IC,MI,MJ,MK,LIN, ]
J6RD, IDIM, ININT) ;
Input parameters IUNIT, IDENT are defined in section 3.1.1
ININT = 1| if ARRAY is called by an integer "READ" routine
2 = 0 otherwise
o o}
- NI, NJ, NK are the dimensions of a real array C(I1,J,K)
2 MI, MJ, MK are the dimensions of an integer array I1C(I,J,K) i
z IDIM is the dimension of array in "READ" statement

(=1 for reading variables)




Output parameters

Subroutines called

Exit

in Appendix A.

LIM(6) is an array containing initial and final values of
I, J, K for which data is required

JORD indicates the order in which the array is filled (see
section 3.1.4).

IERR is defined in section 3.1.1,
The values read in are stored in IC if ININT =1 or C
otherwise.

FFORM

The routine ends when the required number of data has been
read, when (/) is tound or when ($) is encountered for
IDIM = 1, ($$ 1is found for IDIM = 2, ($$$ is found for
IDIM = 3.

An annotated listing of ARRAY appears in Appendix B and a flow diagram is given

3.1.7 FFORM (subsidiary routine)

Purpose

Call statement

Input parameters

Output parameters

Subroutines called

Exit

in Appendix A,

To read a line of characters and translate into numerical
values.

CALL FFORM(IUNIT,IDENT,NREC,INEND,INWAR,NUM,AA,JDAT, ININT)

IUNIT and IDENT are defined in section 3.1.1
NREC is the data record counter
INWAR is the number of warnings generated in current read
routine
ININT = | for reading integers
= () otherwise

AA(40) 1s an array for storage of numbers found

INEND = 0 if no end of read character has been found
1 if () has occurred
2 if ($%) Thas occurred
3 if ($$$ has occurred
4

if () has occurred.

INWAR is the number of warnings generated in current read
routine

JDAT (40) 1s an array to indicate if the corresponding value
in AA is normal (JDAT = 1), null (= 0) or multiple (= 2)
NUM is the number of values found.

None

The routine ends when the end of a line is reached.

An annotated listing of FFORM is given in Appendix B and a flow diagram appears

2
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3.2 Warning messages

The conditions for which warning messages are generated are defined in
section 2.6, The warning messages are normally printed on device 50, but can be

suppressed by setting the parameter IDENT to zero. ;
The first warning condition found in a routine gives the following heading: !

#*%%% DATA READ WARNINGS #*** 3

Then one or more of the following warning messages will be given:

(a) FOR IDENT = I, AFTER J LINES & K CHAR C]C2 message,
where message is either STARTS NUMBER

or ENDS NUMBER ,
or IN EXPONENT .
Here I = identifier 3

J = number of lines of data read in
K = character count on current line

CICZ are the two characters in positions K-l and K .

AR vkl e LG N

(b) FOR IDENT = I , V FOUND, INTEGER N ASSUMED, i

where I = identifier
V = floating point value
N = nearest integer value to V

If IDENT 2 1000 and a warning message has been given, the line of characters is
printed out followed by a blank line with the character + showing the positions

of the characters generating any warnings.

3.3 Implementation

The free-format data input scheme presented here has been implemented and

tested on a number of computer systems. Up until now the routines have been

used successfully on the following computers:

1) DEC KL10B at RAE Farnborough,

2) IBM 370/168 at UKAEA Harwell,

3) ICL 19068 at RAE Farnborough,
- 4) ICL 4130 at RAE Bedford,
% 5) Honeywell Mk III Time Sharing Service.
% The only modification found to be necessary was on the ICL 4130, where the double %
7 3
=

quotation character (") is not allowed in Fortran programs. For use on the 4130, i
[}
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therefore, all references to the variable IDQ in routine FFORM should be deleted.
(The inclusion of alphanumeric comments can still be achieved, of course, by the

use of single quotes (") .)

The core requirements for the data input scheme depend on how many of the
'READ' routines are called. For example, each of the individual READn routines
requires approximately 40 words, but the call will also involve READA (80 words),
VAR9 (200 words), ARRAY (600 words) and FFORM (1800 words). Calling all 24
'READ' routines would need approximately 4K, but, for typical usage, involving

say six of the routines the storage requirement would amount to 3K,

Experience has shown that the 'READ' routines are between 10 and 15 times
slower than using the normal Fortran formatted input. Typically, on the

DEC KL10, 1000 numbers can be input in less than 10 seconds.

On the RAE DEC KL10OB, the read system is implemented for the users'
convenience in SYS: RAE LIB. A help file HELP FOREAD gives details, and a
program called by RUN READEM gives a demonstration of the system., In practical
use on the DEC, the read system has been found to be reliable and very
accommodating. The error warnings on the DEC are arranged to appear on device

5, that is at the user's teletype or in the LOG file for batch runs.

4 CONCLUDING REMARKS

Routines, written in Fortran IV, for the input of numerical data in free-
format have been described. Provided a set of simple rules are obeyed, the
scheme gives the user the flexibility to format data in the most convenient
way. Additional features include provision for input variables to retain their
previous values (null data), for identical consecutive data to be described in
a simplified form (multiple data) and for alphanumeric comments to appear

amongst the data.

The input scheme was devised primarily to simplify the reading of data
into large flow-field calculation programs which are being developed at RAE for
use throughout the UK aircraft industry. For this type of program, the extra
core requirements and time taken when reading in data in this way (typically
less than 4K and less than 10 seconds per 1000 numbers on the DEC KL10B) are
very small compared with the resources used by the program as a whole (typically
4K and -30 minutes running time). The use of standard Fortran IV throughout
the routines means that programs using this input scheme can be transferred

easily from one computer to another,
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Aprendix A .

FLOW DIAGRAMS

INTERPRET ORDEA AND
LIMIT VALUES

l INITIALISE | COUNTER I
T

NCREMENT | COUNTER
1S 1T TOO LARGE®

Y

. {TTnmauEE T Counter )

INCREMENT J COUNTER
1S 1T YOO LARGE?

"~

LT memiauise xcoenter |
. |

A go
y

NCREMENT X COUNTER
15 IT TOO LARGE?

HAVE ALL
NUMBERS READ IN
BEEN STORED?

CALL FFORM FOR NEW | M
LINE OF NUMBERS |

- B ]

HAVE ALL NUMBERS
BEEN STORED?

ELECT WEXT NUMBE
DOES JODAT INDICATE
ULTIPLE DATAY

[ SET UP MULTIPLE DATA COUNT

END OF
MULTIPLE DATA
COUNT?

YES

YES
NULL DATUM?

. STORE NUMBER !N APPROPRIATE
" ELEMENT OF C OR (€

I

CHECK ENDING INDICATOR o
INEND AND JUMP TO
APPROPRIATE LABEL

i

SET ERRQOR INCICATOR .
1ERR 3

! 5

RETURN
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Appendix A

FLOW DIAGRAM OF SUBROUTINE FFORM (1)

SET STARTING VALUES AND
READ LINE OF CHARACTERS

WITIALISE NEW NUMBER
IF_REQUIRED
1
[sevecr wext_cuanacren | I
. S CHARACTER PAR vEs n
! OF COMMENT ? 3000
.7 1
v
. HAS § OR / OCCUYRRED Yes .
i 3000 '
*
- YES
F TAS EXPONENT STARTED?
¥,
. w0
CHECK FOR NULL DATA AND
PRINT WARNING IF MULTIPLE
NULL DATA BADLY DEFINED
-«
WAS NULL DATA \
: BEEN FOUND *
3 { CHECK FOR DIGIT ]
- | SVILD UP EXPONENT VALUE Jr—ett—rr
IF MO DIGIT HAS OCCUARED,
PRINT WARNING
{ STANT NUMBER |
T WECK THAT CHARACTER BE-
FORE NUMBER IS STANDARD,
i IF NOT, PRINT WARNING
IS CHARACTER
AT END OF LINE?

CHECX FOR MULTIPLE DATA
PRINT WARNING IF NOT COMPACT

[ suio ur wumeen vacue |

START EXPONENT }—.——

3000

S CHARACTE

FIRST DECIMAL POINT
DIGIT?

IF CHARACTER 1S DECIMAL
POINT. CHANGE MUMBER T
YALUE ACCUMULATORS

iR L e A b et e i - e+
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FLOW DIAGRAM OF SUBROUTINE FFORM (2)

P ? P
¥ CMIET&I AT END OF 1

NUMBER NON- STANDARD
PRINT WARNING

! IF CHARACTER AT END OF
NUMBER IS ® PREPARE
FOR MULTIPLE DATA

4. \
. STORE NUMBER VALUE N i
. ARRAY AA AND SET ARRAY
‘ ELEMEMT IN JDAT TO SHOW
i NULL OR MULTIPLE DATA
L 4
s IF INTEGER READ ROUTINE
- CHECK FOR INTEGER VALUE,
o~ IF NON - INTEGER PRINT

WARN (NG

« SET INITIALISATION FLAG
) FOR NEW NUMBER

¢ |
: e (5000 ) -
’ 1
CHECK FOR COMMENT
START OR END 4
-, CHECK FOR § or /

b AND SET ENDING FLAG ;
: APPROPRIATELY

15 CHARACTER
AT END OF LINE?

If MULTIPLE DATA 3
DEFINITION UNFINISHED
PRINT WARNING 1

f

PRINT FURTHER WARNING
INFORMATION IF REQUIRED

RETURN
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LISTINGS
2921  CooRAIORIOIORIIOIKAKNA KKK IRAACHOKNOKIHACKIKN IKAAKIONK. K AN 2K AR A HAAKAAAOKAAOKANHNOK

FORTRAN FREE-FORMAT DATA INPUT SCHEME
I : RZ3D1 T) PEARDS & READI! TC RERDIY
G BUTL=ZR & J PIKE : MAY '73

HORMAARKADA IR AN A K ACKACAORACIG L e OO NSRRI A 1 LA a0 AR s S RORACOK KRR 4K

THESE WUTINES ¢LLOW FROM 1 T4 3 PERL OR [NTEGER
PARTRT_ES 7O RZ RZIRD

IDENT IDENTICIER AMD iARNING CONTRRL

IFf IDENT = €, NG MARNINGS RRE PRINTED
IF 1LENT.GE. Y, IDENTIFIED WkiRNINGS ARE PRINTED ON

el

[

-

=
COoOMNMoOoOOoDmo OO0 o o000 0

DJ2 PEVICE %0
I C IF TDENT.RE. 1988, 3LL DRTA mRZ FRINTED OM LEVICE Se
’ L IUNIT = DATA 14FUT LHIT 1
=Y l: !
bﬁ“’ C
Bu26 Q47TPUT PERAMETERNS
g3z € mememmmmmmmmeee
ee: i
as:e TePR = gRROR INDICATOR 4
232¢ C = NUMZER OF VALUES READ MULTIFLIED BY SGN
031 C Wre. 'z S5 = 1 IF NO LARNINGS HAVE OCCURRIEAD
enzz . SN = =1 JF WARNINGS HAVE JTCURREARD
vifRs Xl,.....,VM R Ll...... LM ALULECMULE .Sy ARE SIT TO THE 4
o4 € YRLJES FOUNG ;
0138 ¢ i
gurs ¢
U7 CAOKMORNOIIIKACKA KT R HORMIHHHORNIANCRI ROE ANGRRIKIDRAORE DG &N SR 02 HKRACORNNORHORAOIOKNOK
ham O
pgie L
VTS SUBROUTINE REAVILIUNIT, IDENT. 28R, X1)
a1 CALL "/RRICIUNIT,IDENT. ISR, 1.X: ,na,KZ.X4 K7, %8,%8)
ol RETURN
A7 END
4] SUSFIUTING EEADDCIUNGT, IDEHT, [ZRR. X1, %2}
Fo 43 CRLE YARS TN LT, iDENT, BRI, 2,47, X2, 0203, e x5, X6, N7, %2, X9)
vigds fra THRH
LL Eilr
AL Ee! SULROUTING READS I T, ILENT, IZTRL XL, X2, X3
Wi cHLL ARG CTUNIT. 19<?’,!ERr,q,W;.XE,XS,KJ.%S,XS.ﬁ7,KS,ﬁB)
RPETL N
2 LS TN PARDACIUNTT, ‘ N
Gola b ks FOTTNITL TDANT . TR NCD)
{ i RS Y
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8a35 Er

8d56 SUSROUTINE READS (IUNIT, IDENT. IZFR, X1. X2, X3, X4, X3)

8857 CALL VARICIUNIT, (DENT, IERR,3.X1,X2,X3,X4,¥5, X6. %7 . X8, X3)
8u38 RETURN

8939 END

anz0 SUBRQUTINE READECUUINIT, IDENT, ITPR, X1, K2, X3, %4, 5, X5)

8851 CRLL VaROITUNIT, IDENT, IEPR, 5, X1, X2, X3, X4, %5, %6, X7, 8, %X9)
BBs2 RETURN

853 END

8854 GURRIUTIME READZ CTUNTT, IDENT, IZRR, X1, K2, X3, X4, %5, X5, X7)
B8ass CrLL VARICIUNIT, IDENT, TERR. 7.0, X2, 13, %4, X556, X7, ¥8, X9)
2056 RETURN

Bns? END

ens8 SUERPOUTINE READG (IUNTT, IDENT, TZRR, X1, X2, X3, X4, 5., %3, X7, X&)
8059 CALL VAR CIUNIT, IDENT, IERR. 6, X1, X2, X3, X4, x5, X6, 7, X8, X3
aava RETURN

g7l END

P72 SUBROUTi™E REAQDICIUNIT, IDENT, IERR, X1, K2, X3, K4,.X5, X5, X7, X8, X9
ear3 CRLL WARZCIUMIT, IDENT.IERR. 9,2, M2, K3, ¥4, X5,56, X7, X8, N
8er4a RETURN

8e’s END

gose C

oer? SUBRDUTINE READIICIUNIT, IDENT, IERR.L1)

0673 Call IVARSCIUNIT, IDEMT, IERR, 1,L1,L2,L3,L4,L5,L6,L7.L2,LD)
08879 PETURN

€936 END

8831 SUBROUTINE RERDIZC(IUNIT, IDENT. [ERR.L1.LZ)

8832 CALL IVARSCIUNIT, 1DENT, IERR,2.1U1,L2,L3,L4,L5,L5,L7,L8,L9)
8033 RETURN

67254 END

6635 SUBROUTINE READIBCIUNIT, IDENT, IERR,L1,L2.L2:

8636 CALL TVARSCIUMIT, IDENT, TEPR,3..1,L2,L3,L4,L5,L6.L7.L8.,L9)
8937 METURN

0058 END

d839 SUERQUTINT READIACIUNIT, IDENT. IERR,.LI.LZ, L3, L4}

0036 THLL TVARSCOIUNIT, MDENT. IERR, 4, Ci1,L2, L2, 04, L8, 1, L7,18,19)
8631 FE ‘URN

8832 END

0233 SUBROUTINE READIS(TUNIT. IDENT.IERR.L1,L2,.3.L4..D)

6834 CaLL IVARICIUNIT, IDENT. KRR, S. L1, L2,L38, L4, L8,L6.L7,.LB, L)
@935 RETURN

8836 EfMD

8637 SUEROUTINE READIGCIUNIT, IDENT. IERR,L1,LZ,L3.L4.15..6)
2n38 CALL IVARSCILNIT, IENT, IENR, 6,01, L2,L3,L4,LE,.L6.07.L8.L9)
8939 RETURN

81920 END

8191 SUBROUTINE READI7Z CIUNIT, IDEMT, (ERR,L1,L2.L3,L4.L5. 6.L7)
813z CALL TVARSCIUNIT, IDENT, IERR, 7,L1,L2,L3,L4,L5,L6,L.7,L8,LD)
n123 RETURN

21324 END

0135 SUERCUTINE READIBCIUNIT, IDENT,. IERR,L1.L2,13.14,1L5,L6,L7.L8)
8106 CALL IVARICIUNIT, IDENT, IERR,.8,L1,L2,L3,L4,L5,L6,L7.L8,LD)
gaia? RETURN

8108 END

9139 SUBROUTINE READIGCIUNIT, iDENT, IERR,L1,L2,L3,1.4,1.5,L6,L7,L8,LS)
8110 CALL IVAR3I‘IUNIT, IDENT, IERR,3,.1,1.2,L3,L4,L5,L6,17,L8,L9
a1l RZTURN

B112 BN

goveckek [UIST END shovotse
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20 Appendix B
B3] COKRNOKAIOKAOKM MK A IAOKHOIIIAANCHOKIKAOK A AOKOROK KK MAOKAOKARNOK: KR A AAOKNIAOKHOIKNOKAKAK
832 C
7333 C FORTRAN FREE-FORMAT DATA INPUT SCHEME
9024 C
gy C 2 : READA, REAIIA, READB, READIR, RESDC & READIC
7925 C
gaar . G BUTILZR & J PIKE : MAY "?3
gos2 C
F539 L HORAKRMMAOKACKHORKK FHAARFORK 03 B ACHSNCIORAK ADKAOKRHCIOR IO R IR AHKIAAANAKAHO WK
cite
gdit C READA REANS A TNE-DIMINSIONAL REAL ARRRY
6212 C READR QEADS A TJU~DIMENSIGNAL RERL ARRAY
(LR I READC IEANS A THRIZE-DIMENSIOMAL RERL RREAY
atd C READIA READS A ONE-DIMENSIINAL INTEGER RARRAY
. 315 C READIB REALS A TLO-DIM=MSIJNAL INTEGER RRRAY
- g3l T RESDIT READS A THREE-DIMEMSIONARL IMTEZER ARRAY
. 3217 C
. g313 ¢
i @919 C INPUT PARAMETERZ
g2 L mmmmmmmmemm—e—
. edz2t C
: 22 C IDENT = IDZMTIFIER AND WARNING CONTROL
- gu23 € IUNIT = DATA INFUT UNIT
Av24 C A 13 R ONE-DIMENSICNAL REQL QRRAY OF DIMENSION .GE.I2
gars C B 15 A TUO-DIMERSICNAL REN_ ARRAY OF DIMENSION NI.NJ
* po2e T T I35 3 THREE~DIMCNSINNHL RzAL ARRAY OF DIMENSIZIN NILNJ.NK
w32y . I8 1S A GHE-DIMENSIONSL TNTZGER ARRAY DOF DIMENSION .GE.I2
- alz3 IR IS A TWO-DIMENSICHAL INTEGER ARRAY OF DIMENSION NILNJ
? po28 C IC 12 & THREE-DIMEMSINMAL INTEGER <3RAY OF DIMZINSION NI, MJ,.NK
g3z C [1.i2 3RE THE THITIAL 49Nb “IRKARL WALUES OF I,
. o831 ¢ J1.J2 ARe THE INITIAL AMD TIMRL VALUES 2F J.
guin 2 K1.K2 A7 ThE INITIAL AND TINGL VALzZS OF K.
Ly € "0k WHICH DATAR I3 70 RE PERD
B:3a T I0ORD DINJTES THE ORDER IN JHICH TEIZ @APPROPRIATZ ARRAY IS FILLED
Q55 L
~ paie .
. 2137 € JUTPUT PARAMETEFS
v L mmemmmmmmee e
w3is C
g 1ERR = ERROR THLILATOR
gual C TR VA_UZS kRE STORED IN THE APFROPRIATE ARRAY
. eca2 C
G323 €
H4el  CAOMoRORAORIRK, SRR ORI HORMCKNCRNORNK AR SORIAOIN KIS TIORA P RORIRIOK KORHORNCK
pp4s
Gdss C
a047 SUBROUTINE READR(CINIT, IDENT. [ZRR,A, 11, 12y
SRS DIMENSIGN ACI20, TRV L LitteB)
L34g DO 1 K=1.5
%039 1 L=
3351 LIFi3) =11
La32 LiieY=12 1
81122 JOoRD=123 1
\ Qe CaLl. ARPAYCIUNIT, ILENT,IEPR.A, 1.1, 12,1A,.1, 4,1,V IM, JORD, 1.8)
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9035 RETURM
0936 END
9857 C
2238 SUBROUTINE READIACIUNIT, IDENT, IERR, IR, 11, 12)
9059 DIMENSION IAC12),AC1),LIM(E)
0850 D0 1 K=1,6
0051 1 LIMK) =1
6852 LIM(3) =11
P053 LIMiB) =12
0954 JORD=123
6955 CALL ARRAYCIUNIT, IDENT, IERR.A,1,1,1,1A,1,1,12,LIM, JORD, 1, 1)
8956 RETURN
2057 END
9053 C
Y @059 SUBRGUTINE READBCIUNIT, IDENT. TERR,B, I1,12,N1,J1,J2,NJ, ICRD)
I 2070 DIMENSION B(NI,NJ).IB(15,LIM(6)
B 997 i LIM{I3 =
N 0672 LIM(2) =11
i 9873 LiM¢ay=d1
b P74 LIM(4) =1
8975 LIM(S) =12
% 0a76 LIM(SY=J2
R 677 JORD=123
) 9078 IF (iORD.ER.21) JORD=132
: 8679 CALL ARRE¢CIUNIT, IDENT. IERR,B,1,N1,NJ, 1B, 1,1,1,LIM,JCRD,2.8)
. Pa30 RETURN
- 9081 END
: 9982 C
' 4 0683 SUZROUTINE READIBCIUNIT, IDENT, IERR, 1B, 11,12,N1,J1,J2,NJ, IORD)
: €334 DIMENSION ISCHILNJGLBC1),LIMGS
9935 LIMCD) =t
Bn36 LIM(2)=11
9937 LIMC2y =1
£038 Lirledy =1
: 9039 LIML5) =12
. P932 L1FCEY=J2
" 831 JORD=123
Beaz IF(i0RD.EQ.21) JORD=132
8933 CALL WRRAYCIUNIT, IDENT. IERR.B.1,1,1,1B, I,NI,NJ,LIM, JORD, 2, 1)
6594 RETURN
€035 END
. 9935 C
2937 SUBROUTINE READCCIUNIT, IDENT. IERR.C, 11,12,N1,J1,J2,NJ, 1
8935 1 K1,K2.NE, IORD)
9939 DIMENSION ZNI,NJ,NKY, IC(1),LIM(6)
aiae LIMC1) =11
0131 LIM(2) =01
2192 LIM(3) K
8123 LIMigy =12
8124 LIMCS, =52
9133 LINE =v
6116 JCrb=127
8127 IF(I0RY, 3G, 132) JOTD=132
21 \FCInNTLE0, 231 JOPD=231 ‘

™ Ae 1804
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22 Appendix B
33493 iFCIORD.EN,213) JORD=213
6110 IFCIORD.EQ.312) JORD=212
atn IFCICRD.EQ.321}) JORD=321
2112 CALL ARRAYCIUNIT, IDENT, IERR,C.NI,NJ,NK,IC,1,1,1,LIM,JORD. 3,8
7113 RETURN
gild END
1.5 C
£118 SUBROUTINE READICCIUNIT, IDENT, IERR,IC,I1,I2,M1,J1.J2.NJ.
61ty 1 K1.K2.NK, 102D)
6118 DIMENSION ICINI.NJ,NK),LIM(8),C(D)
B114 LIM(L: =]
Bi12e LIM(2)=T1
B12t LIMC3Y =kt
6122 LIMGi) =12
. niz3 LIM(5)=J2
' 5124 LIM(6) =KY
: 8125 JORD=123
¢ B126 IF(IORD.EQ.132) JORD=132
. 8127 IF(IORD.EQ.231) JORD=23{
v 9128 IF(IORD.EQ.213) JORD=213
2129 IF{TORD.EQ.312) JORD=312
& 8139 IFCIO=D.EG.321) JURD=321
w B3l CALL wRRAYC(IUNIT, IDENT, IERR,.C, 1,1, 1, IC, NI, NJ.NK,LIM,JORD, 3. 1)
" 8132 RETURN
8133 END
xikik LIST END ok
r
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geal
08092
08933
9034
8835
2836
£337
8948
@329
£a1p
aa11!
8912
g3
9914
8815
agis
eoly
eo1sg
Au19
£oz9
ep21
6922
8023
2024
0825
Ba2¢
8ae2’v
fer 28
2022
nY39
8031
ens2
8833
2634
0835
Bei3n
2037
80328
gu33
048
8941
8v42
0043
nB44
8845
9946
an47
8048
8049
8830
82351
8832
#0333
2054

L HOKAOIAOIAAAAAOKAK AKAHOR A ACHOKNAKAHORHOIOK K HORAOKHKHHKAKIOKAOKIOKIORACK K AAKAAORNKIOIATKHIONOK

OO0

OOONOO0ONoCoOOaaOO 0000 GoO00naOc

FORTRAN FREE-FORMAT DATA INPUT SCHEME
3 : VA9 & IVARS

G BUTL=ZR & J PIKE : MRY 73

SKAKIORARARARIRIKIAK AR N ORI AR AR CHOKIK AR ARSI A AR AN AR

YARY RIpDS N REAL VARIABLES (1.LE.N.LE.®)
IVARI READS N INTEGER VARIAPLES (1.LE.N.LE.®)

INPUT PARAMETERS

IDENT IDENTIFIER & WARNING CONTRAL
IUNIT = DATA INPUT UNIT
N = NUMBER OF VARIPBLES RE3IUIRED

)

QUTPUT PARAMETERS

TERR = ERROR—INDICATOR
X1L,X2,..... SXN DR LL.L2,...... LN ARE THE VALUES FOUND
WHERE (1.LE.N.LE.®

HACHAAAKORIKACK K. K AHOKHCHOY AR RS EACAK N GIR IR RIS FORAORE I AORRAOOR K AR KA KAKACKAOKNK

SUBROUTINZ VARS(IUNIT, IDENT, IERR,N,X1,X2,X3, X4, X3, X6

L R0, KB, KD)

DIMENSION 9A(9)
RACT) =X1
QR(2) =¥2
RAC3) =X3
FH(4) = X4
QA (D) =<5
PR(B) =Xb
ART7) =X7
RA(B)Y =X3
AAC3] =43
CeLL READACTUNIT, IDENT, IERR, RR, I, N)
XKi=RR(1)
K2=RA(2)
x3=30 (31
nN=aR(4)
X5=RAD)
XE=HRi8)
Ke=aRro
*B8=PA(B)
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P

A o]

24

8835
8036
aesy
Buz8
2339
o050
o351
puBs2
pes33
80354
119595
2 [
8057
pvse
pus32
Ha7e
varl
2072
2073
0874
pars
9876
eer?
PR79
8479
@338
89331
8832

X3=0R(9)
RETURN
END

CUERNUTINE IVARS(IUNIT, IDENT, IERR.N,L1,12,13,L4,L5,L6
LL7.L3,L9)
DIMENSION LA(9)
LAClY=L1
LA(2)=L2
LR(3)=L3
LAL4) =L 4
LA(S) =LS
LSy =Le
Lai?i=L7
LA3B)=L8
La(g)=L3
CALL REDIACIUNIT, IDENT, IERR,. LA, 1.N)
Li=LAll)
L2=LA(2)
L3=LA(3)
Ld=LA(4)
LS=LA(S)
L6=1.A(6)
1.7=LA(7)
L8=LAC3)
L9=Lp (32
RETURN
END

rpok LIST END soxak
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80321
p022
8023
8934
ppas
Bv26
Pvav
0038
9833
2819
aull
a1z
86013
8814
pe13
ar1s
2817
Ry e
ga19
AG20
8321
pBz2
9023
A324
ga29
Ba26
2027
agze
nn29
Q33
pazl
a3
BL33
©wd3d
Be3Yy
aeis
3937
1938
5]1K}%!
By =y
Budl
0542
5043
g4
g€a3a
By g
7347
b as
gQ49
0038
[3]450!
A132
pus33
54

CAAORAANAORACKAAOIAK FAACKACKACKIACKAIHMAOKIKAIOK AOKK K ANKAKHKAAAAIAAOK ACKAAHOAOKHOIOIKAHAOOK
FORTRAN FREE-FORMAT DATA INPUT SCHEME
4 ¢ ARRAY
G BUTLzZR & J PIKE : MAY 73

HOROKHORACKIKAAHORIOK HSORRAKIAHA- AR ACKHOKAKAAORAAHAAKAORACKAK AR AAOKAORAOKIAAAAOK

ARRARY RiADS DATA INTO THE THREE-DIMENSIONAL REAL ARRAY C OR
Trik THREE-DIMCNSIONAL INTESER PRRAY IC , ACCORDING TO THE
VALUE OF THE PARAMETER ININT

IDENT IDENTIFIZR & WARMING COMTROL
DATA INFUT UNIT
NI.NJ.NK = DIMINSIONS GF RzAL ARPAY C
Mi.MJ.ME = DIMERSIONS OF TNTEGER ARRAY IC
IDTH = DIMEMSION OF RRRAY IN CALLING ROUTINE
ININT = 1 FOR R=ADING INTESERS . B OTHERUISE
LIM{BY = ARRAY CONTAIMING INHITIAL fND FINAL
VALLES OF 1,J & < FUR WHICH DATA IS 2EQUIRED
JORD = DRLDER it UHICH THE ARRRY 18 FILLED

—
c
=z
—
-
won

QUTPUT PARMETERS

IERR= ERROR IMDICATOR
VALUES READ R ARE STORED IN IC IF 1NINT= 1,
OR C OTHERWISE.

OTHER PARGMETERS

AR(4A) = ARRAY FOR NUM3EE RETURN FROM FFORM

INEND = EMDING IKDICATOR

WAk = WAPNING INDICATOR

JPATI43) = GRRAY TQ INDICATE [F CORFESPONDING AR VALUE
I5 HULL OR MULTIPLE

KM = MILTIPLE DAiA COUNTER

KN = CJUNTER FOR STORING CURRENT LINE

S Sl

MULT = MILTIFLIER FOR MULTIPLE DRATH

NCOUNT = COUNTEP FOR NUMBEZS FOUND

NREC = T:ATS LIl CIUNTER

N~ NGMBER CF VALULES FOUSD ON CLRRENT LINE

T OO0 O0O00CCOOOO000O0NODOOCOoOCOOOCOoOOOon OO0 ocOoo

—

¢

30

(]
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0659
nos9
2108 ]
Br32
pas3
ogs4
pBsc
gesh
gy
An e
an=s
Gt ra
2871
auee
Ber3
9av4
Oor's
ol sy
gure
GUF'
g 30

pe31
@ga32
[Bs3
Bo34
3955
2 ETY
a6G37
voze
6e29
pa3n
B3t
0632
BA33%
m34
peay
BY 2%
oa37
amag8
143359
7138
ala)
B122
p133
w14
D145
01ae
a.07
122

Appendix B

C ICOUNT, JCOUNT. KCOUNT REFZR TU A * MNATURR: "
C COUNTING GRDER, WITH K VARYING MOPE PAPIDLY
c THAN J, WHICH IN TURM VARIES MD:E RAPINLTT THAN
C [. THE [CCHNT, JCZUNT, <ZCUNT YSLUES Fuw ANY
C pav™ ITEIl R TREN RCLATED TC V5 RIDRESS N
C ARKAY C OR I LSING [1. JJ, KK DERIVED FxOM THE
C OR0ZR PARAMETER SiRD.
[
T o AMKAOKORNORAOIOR K312 12 FARACKICKHOT DRI A ORI K KK L KA 2 RN N K IR A ARIOKAOIAOKHOKK
C
c
SUBRIOUTING ARRAY(IUNIT, IDENT, IZRI .CLNILNILEK, IC ML MIL M
1 LIM, 'U\D DI, TN
DIMEZHSION TONILNIL ks, ICKMIMILMK) L3R dd) , IDAT (4, L IM(E)
Bt e et e et e et e e e e e
C inTeRPRET TRDER AND LIMIT VnLUES
11=JORD/159
JI=CJORD~i20xI 13 /18
KK=JORD=-1Eax][]1~1€%]]
NIi=LimM{iis
Ni2=LIN{11+3)
I I=LIMCT T,
HI2=LIM{JI+3)
NK1=LIM(¥K)
NK =L TMOKR+3)
NUM=2
INUAR =0
KN=1
MULT=8
¥.M=8
NREC =0
NCOUNT=9
Cennrr it et T avasts v esaetes ettt Cereieseenen .
c INITIALISE T COUNTER.
ICOUHT=NI1-1
L et e e naaaa H e et ata e r et et
C INCREMENT 1 COUNTIR AMD CHECK
C IF 700 LARGE?
11 CONTINUE
ICCUNT=ICOUNT+!
IFCICOUNT.3T.NI2) GO TC 2!
ettt ittt e sttt e, s et e P .
c INITIRLIGE J COUNTER.
JCOUNT=HJI-1
Lttt it s ittt iacsarinnonnsas e a e e e e .
C 'hCPEVENI J COUNTZR AND CHECK
C IF T0D LASGE 7
12 CONTINUE
JCOUMT=JT0INT+1
IFCICOLNT.ST.NJ2Y GC 70 11
et et i e ittt et e et e e et e e .
- INIWI SLISE K COUMTER,

KCCuMT=M{i-1

x e e

it
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a

B129 Ciritininii ittt P e s et e aasasaaasseea et anasas
g1 C INCREMENT K COUNTZR AND CHECK
atit ¢ IF TDO LARZE 7
112 13 CONTINUE
8113 KCOUNT=KCOUNT+1
8114 IF (KCOUNT.GT.NK2)Y GO TO 12
L I T
g1ie C HAVE ALL NUMBERS READ IN
8117 C BEEN STORED ?
eiig IF(KN.LE.NUM) GO TO 17
1 2= S U
g1z C CALL FFORM FOR NEW NUMBERS.
8121 14 CONTINUE
8122 NREC=NREC+1
8123 CALL FFORMOIUNIT, IDENT.NREC, INEND, INLAR, NUM, AQ, JDAT, ININT)
8124 KN=@
L 7 T
B126 C HAVE FLL NUMBERS RERD IN
8127 C BEEN STCRED 7
8128 15 CONTINUE
8129 MULT=1
0130 KM=
8131 16 CONTINUE
8132 KN=KN+1
8133 IF(KN.GT.NUMY GO TO 19
L
8135 C SELECT NEXT HUMBER AND CHECK
g136 C FOR MULTIFLE DATA.
2137 IF(JDAT(KN) .NE.2) GO TO 17
2 = O
8139 C SET UP MJULTIPLE DATA COUNT.
0148 MULT=INT(AA(KNI+D.35)
8141 GO TO 1§
2
8143 C END GF MULTIPLE DATA COUNT ?
B144 17 CONTINUE
8145 KM=KM+1
8146 IF(KM.GT.MJLT)Y GC TO 15
L e
8148 C NULL DATUM 7
@143 NCOUNT=NCOUNT+1
81356 IFCJDAT(KNY .EQ.9) GO TO 13
2 N
@152 C STORE NUMBER IN APPROPRIATE
@133 C ELEMENT OF C CR IC .
0134 LIMCID) =ICOUNT
8135 LIMCJJI) =JCIUNT
B136 L IMCKK) =KTIUNT
2157 IFCININT.ED. 1) GO TO 18
618 CCLIMCLY,LIMIZ2Y,LIMC3) ) =AACKN)
8139 GG 70 13 -
8150 19 CONTINUE
8151 IDH=INT (AR (KN} +8.5)
8152 IF(ARCKNY . _E.-0.5) 1DUM=1DUM-1
~1
-
o
2
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9153 ICCLIMOL) L IMC2) ,LIM(3)) =1DUM

0154 G0 70 13

PI55 Cuivinnvenen.nonnrsoanssnsansananans Ceessranen Ceeressaasseannn venasneses
g156 C CHECK ENDING INDICATOR INEND
o157 C AND JUMP TC APPROPRIRTE LABEL.
8158 13 CONTINUE

2159 IFCINEND.GE.IDIM) GO TO 21

p170 IF(NUI.NE.B) GO TO 28

8171 iFCUIMEND.EG.1) GO TO 12

8172 IFCINEND.EQ.2Y GO TO 11

0173 20 CONTINUE

2174 IFCINEND.EQ. 1.AND.KCOUNT.NE.NK1) GO TO 12

8175 1F (JCOUNT.EOD.NJ1.AND.KCOUNT.ER.NK1) GO TG 14

a176 IF(INEND.ER.2) GO TO 11

8177 G0 TO 14

8178 C....... Cerveneeaens Mraessenreannans Crrrresreanenns ceenane Ceircesseaans
8179 C SET ERROR INDICATOR IERR .

0180 21 CONTINUE

9181 IERR=NCOUNT

182 IFCINVAR,NZ.8) [ERR=-IERR

D133 Ciitveranenrenresensatansansssoctassnssstosnassnaotssssssoenssnsssnnnes
0134 C RETURN,

8135 RETURN

8136 END

sk LIST END ook
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gize CHECK =GR DIFIT
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Appendix C

USERS' GUIDE TO FORTRAN FREE-FORMAT INPUT SCHEME

The scheme enables free-format data to be read.into various arrangements of
the prescribed variables. Each routine starts on a new line of data and
continues until either the specified number of numbers has been read or an end of
read symbol (/ or $) is found. The routines are designed to read anything. When
ambiguous or unconventional data is encountered, the most reasonable interpreta-
tion is taken and a warning message 1s output. A read failure can only occur
from a system failure, for example if the number is too big for the computer or

an attempt is made to read beyond the end of a file.

Various calls are permitted to give maximum flexibility in the choice of
input variables. The scheme is programmed in standard Fortran IV and has been
tested on a wide range of computers. Data prepared in accordance with the
latest FOR77 recommendations for free-format data input are compatible with the

read routines.

The read routine calls

For real numbers,

n real numbers READn
(where n represents an integer 1 < n <9)

one-dimensional real array READA
two-dimensional real array READB
three-dimensional real array READC

and for integer numbers, similarly,

n integer numbers READIn
one-dimensional integer array READIA
two—-dimensional integer array READIB
three~-dimensional integer array READIC .

The parameters are,

READn (IUNIT, IDENT, IERR, XI,...,Xn)
READA (IUNIT, IDENT, IERR, A, Ii, I2)
READB (IUNIT, IDENT, IERR, B, Il, I2, NI, JI, J2, NJ, IORD)

READC (IUNIT, IDENT, IERR, C, Il, 12, NI, J1, J2, NJ, Kl, K2,
NK, IORD)

with those for the integer reads being identical, except that the real names
Xl,...Xn, A, B, C are replaced by the integer variables Ll,...Ln. IA, IB and IC. v

In detail the parameters have the values:

e D
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IUNIT

IDENT

IERR

B, 11, 12, NI,
Ji, J2, NJ

c, I1, 12, NI,
Ji, J2, NJ, KI,
K2, NK

IORD

Appendix C

input device number.

identification number. This is a number which appears in warn-
ing messages to identify which read call has generated the
warning., It is also used to control the type of warning message
output. IDENT = 0 suppresses all error output and IDENT 2 1000
provides a complete list of the symbols read by the read

routine.

is a variable name which is given a value at the end of the

read call. 1Its value is set to sign *N where N is the number of
numbers found and 'sign' is +1, except when a warning connected
with ambiguous or unconventional data is given when it is set to
-1. It should be noted that suppressing the output with

IDENT = O does not affect the operation of IERR. It is antici-
pated that the main use of IERR will be to control 'batch'
running (eg to prevent programs running if ambiguities are

present in the initial data input).
n real variable names.

A is a one-dimensional real array name and the numbers are read
into elements A(Il) to A(I2). That is (I2-11+ 1) numbers are

read into cunsecutive locations in the array,.

B is a two-dimensional array of dimensions NI, NJ and the
numbers are read into B(I,J) where 11 <1 < 12 and J! <J < J2

(see TORD),

C is a three-dimensional array of dimensions NI, NJ, NK, and
the numbers are read into C(I,J,K) where Il <1 <12, JI €J <

J2 and Kl S K < K2 (see IORD).

centrols the order in which the arrays are filled. For two-
dimensional arrays, if IORD = 21, the subscript I varies whilst
J remains fixed (that is, columns are read in matrix terms).
For all other values of TORD, J varies whilst 1 remains fixed

(rows are read in matrix terms).

For three-dimensional arrays a similar system is used; for

3
example IORD = 132 means that J (identified with 2) varies most =
>
rapidly, followed by K (identified with 3), followed by 1 ®©
(identified with 1), The other significant values of IORD are ®
S

as follows:
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IORD = 231 implies JKI order
213 implies JIK order
312 implies KIJ order
321 implies KJI order

For all other values of IORD, the order is assumed to be IJK.

Form of free format numbers

The read routines will read numbers in any of the following forms:
Sd, S.d, Sd.d, Sd. SdEd, S.dEd, Sd.dEd, S.dEd

where d 1s a single digit or a compact string of digits, S is +, -, or no
character, and E is an E, E blank, E+ or E-. Numbers are normally separated
by blank or comma (delimiters). Other forms of number of delimiter will be read
and accepted, but a warning message is given so that the user can check that the
interpretation taken by the read routine is that intended. Some special

characters may also be used without giving warning messages as is detailed below.

The following addicional features have been introduced for convenience in

using the system.

(1) Non-numeric comments can be iuserted in the data, but a warning will

be given if there is no delimiter between comments and numbers, eg

1.23, ABC, 2.45 will give no warning
but 1.23ABC2.45 will give two warnings.

(2) Alphanumeric comments may be inserted by enclosing them between
inverted commas (either single or double). In this case, the inverted comma is

allowed as a delimiter, og

1.23"AB3"2.45 will give no warning.

(3) Null data (fe variables retain their previous values) are denoted
by commas opticnally enclosing blanks, eg 123,, s 345 gives four numbers:
123, two null data and 345. MNote that comma occurring as the first non-blank
character on a line implies a null datum, but that comma occurring as the last
non-blank character on a line does not imply an extra null-datum, ¢g , 123, 345,

gives three numbers: 1 null datum, 123 and 345.
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(4) Multiple data are denoted by i* number where i is a non-negative

integer, eg
3%3,14159 means three values of 3.14159

3x means three null data.
When * is used in this way, no warning is generated.

(5) The character / ends the read call forthwith, and any further
characters beyond the slash on the same line are ignored. Thus / can be used
for the protection of further data or as a method of retaining the existing

values for all further variables of the read call.

For all read calls except the two-dimensional and three-dimensional array
reads, $ has the same effect as /. For two-~dimensional array reads $ stops the
current one-dimensional sch-array and $$ stops the read. For three-dimensional
array reads $ stops the current one-dimensional sub-array, $$ stops the current
two-dimensional sub=-array and $$$ ends the read. WNote that $ and / will have no

effect if included between inverted commas.

(6) Integer locations are set to the nearest whole number when supplied
with real data and a warning is given. It should be noted that integers and

reals cannot be mixed in the same read, Hence a Fortran
READ (IUNIT, FORMAT)K, A(K), B(K), C(X)
would need to be replaced by

CALL READ4 (IUNIT, IDENT, IERR, X!, X2, X3, X&)
K = INT (X1 + 0.5)

A(K) = X2
B(K) = X3
C(K) = X4 .

Example:

To read three numbers into the array PTS at locations 4 and 6 from input

device 5, use
CALL READA (5, 1, IERR, PTS, 4, 6) .

If the characters read from device 5 are
X = 3,14 Y = .3EI Z = 2

then a warning is given because the number 3,14 starts with an = symbol (only

space or , are permitted). The form of the warning is

9V WL

i e

e

-3
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kkkk% DATA READ WARNINGS #****x

FOR IDENT = 1, AFTER | LINE AND 3 CHAR. =3 STARTS NUMBER

X =3.14 Y = ,3El Z =2
+

PTS (4) to PTS (6) are set to the values 3.14, 3 and 2 respectively.

41
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