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SUMMARY

Data for Fortran IV programs has to be in fixed format. Some users find

this constraint irksome. Presented-here-i a 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. Ill-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

Fortran IV so that the advantages of machine transferability of the program are

retained.
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I 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,

4' 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

consecutive values being read are the same, then the data input can be simplified

using the convention i *V to denote i consecutive occurrences of value V

The character / ends the read call forthwith: any further characters beyond I

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. In addition, the

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

the proposed Fortran 77 standard.
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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

4 routines for integer variables and arrays. The scheme is based on a routine

1FFORM 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 (0 is the null character (that is, no character),

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

digit = (0) , (1) ,(2) , (3), (4), (5), (6) , (7) , (8) , (9)

d = (digit), d(digit) (Ze d is a compact string of
digits)

• = (.>

E= (E), (E), (E+), (E-)

5= ~ (<+)' (-)

the numbers must be in one of the eight forms:

L.0
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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 l123,345, 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 onZy on tke 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: I null

datum, 123, 345, 1 null datum and 567, whereas Fortran 77 would interpret these

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

2.3 Multiple data

"0 Another common occurrence in inputting data is that several consecutive

- items in the data are identical. In this case, the data input can be simplified

by using the convention i *V to denote i consecutive occurrences of the value

V . Specifically, i 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 "AE I"

"AE2

'AE 3

'AE4'

'AE5

will be interpreted as comments but

AE6

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

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

for all further variables of the read call. OLCD



7

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 conmment (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 i,.ay 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-

Itions 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 (,), ( ), (-), (+), C"), ('), ($), (/) 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;

0

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

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**1.97 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,

READB - 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:

VAR9 - called by READI,...,READ9. VAR9 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
0

listing. Subroutines ARRAY and FFORM are logically more complex and flow

diagrams and annotated listings are included.

Lb.A
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3.1 Specification of subroutines

3.1.1 READI,READ2,...,READ9,READII,READI2,...,READI9

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

Call statements CALL READn(IUNIT,IDENT,IERR,XI,...Xn)
or
CALL READIn(IUNIT,IDENT,IERR,LI,...Ln)

where I < n < 9

Input parameters IUNIT = unit identification fcr data input

IDENT = statement identifier and warning control:
If IDENT = 0, no warnings are printed;
If IDENT > 1, identified warnings are printed;
If IDENT > 1000, all data are printed too.

Output parameters IERR = number of values read x sgn
where sgn = I if there are no warnings,

= -1 if there are warnings.

XI,...Xn or LI,...Ln (I n < 9) are set to the values
read in.

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

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

3.1.2 READA, READIA

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

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

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

Input parameters 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 12,

II, 12 are the initial and final subscripts for which data
is read.

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

0 Subroutines called Both routines call ARRAY and FFORM.

Exit The routines end when either 12-11+1 values have been read
in or a (U) or a ($) is encountered.
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3.1.3 READB, READIB

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

Call statements CALL READB(IUNIT,IDENT,IERR,B,I1,I2,NI,J1,J2,NJ,IeRD)
or
CALL READIB(IUNIT,IDENT,IERR,IB,I1,12,NI,JI,J2,NJ,I@RD)

Input parameters IUNIT and IDENT are defined in section 3.1.1,
I, 12 are the initial and final values of I, and
J1, 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 lB.
lORD denotes the order in which the array is filled. If

lORD = 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).

Output parameters IERR is defined in section 3.1.1.
The values read in are stored in B or TB.

Subroutines called Both routines call ARRAY and FFORM.

Exit The routines end when (12-1+1)*(J2-Jl+l) 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 To read a three-dimensioi, real (READC) or integer
(READIC) array.

Call statements CALL READC(IUNIT,IDENT,IERR,C,I1,12,NI,JI,J2,NJ,K1,K2,NK,
IeRD)
or
CALL READIC(IUNIT,IDENT,IERR,IC,I1,I2,NI,J1,J2,NJ,K1,K2,NK,
I)RD)

Input parameters IUNIT and IDENT are defined in section 3.1.1,
II, 12 are the initial and final values of I,

J1, J2 are the initial and final values of J, and
KI, K2 are the initial and final values of K for which data
is required in the three-dimensional arrays C(I,J,K) or
IC(I,J,K). NI, NJ, NK are the dimensions I, J and K
respectively of arrays C or IC.
I9RD denotes the order in which the array is filled.
IRD = 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 IORD
are as follows:
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I@RD = 231 implies JKI order,

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

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

Output 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 (12-I1+l)*(J2-JI+l)*(K2-Kl+l) 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-
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,XI,...,X9)
or
CALL IVAR9(IUNIT,IDENT,IERR,N,L1,...,L9)

Input parameters lINIT and IDENT are defined in section 3.1.1.
N is the number of variables required I ' N < 9

Output parameters IERR is defined in section 3.1.1.
X1,...XN or LI,...,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(IUNIT,IDENT,IERR,C,NI,NJ,NK,IC,MI,MJ,MK,LIM,
JERD,IDIM,ININT)

Input parameters IUNIT, IDENT are defined in section 3.1.1

ININT = I if ARRAY is called by an integer "READ" routine

= 0 otherwise

NI, NJ, NK are the dimensions of a real array C(T,J,K)

MI, MJ, MK are the dimensions of an integer array IC(I,J,K)

IDIM is the dimension of array in "READ" statement
(=1 for reading variables)
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LIM(6) is an array containing initial and final values of
I, J, K for which data is required

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

Output parameters IERR is defined in section 3.1.1.
The values read in are stored in IC if ININT = I or C
otherwise.

Subroutines called FFORM

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

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

in Appendix A.

3.1.7 FFORM (subsidiary routine)

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

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

Input parameters 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 = I for reading integers

= 0 otherwise

Output parameters AA(40) is an array for storage of numbers found

INEND = 0 if no end of read character has been found
I if ($) has occurred
2 if ($$) has occurred
3 if ($$$) has occurred
4 if (/) has occurred.

INWAR is the number of warnings generated in current read
routine
JDAT(40) is an array to indicate if the corresponding value
in AA is normal (JDAT = I), null (= 0) or multiple (= 2)
NUM is the number of values found.

Subroutines called None

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

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

in Appendix A. >

co
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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 ****

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

(a) FOR IDENT = I, AFTER J LINES & K CHAR CIC 2 message,

where message is either STARTS NUMBER ,

or ENDS NUMBER

or IN EXPONENT

Here I = identifier

J = number of lines of data read in

K = character count on current line

C C are the two characters in positions K-1 and K.
1 2

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

where I = identifier

V = floating point value

N = nearest integer value to V

If IDENT > 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 KLIOB at RAE Farnborough,

2) IBM 370/168 at UKAEA Harwell,

3) ICL 1906S 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

H quotation character (") is not allowed in Fortran programs. For use on the 4130,
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therefore, all references to the variable IDQ in routine FFORM should be deleted.

(The inclusion of alphanumeric comnents 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 KLIO, 1000 numbers can be input in less than 10 seconds.

On the RAE DEC KLIOB, the read system is implemented for the users

convenience in SYS: RAE LIB. A help file HELP FOPEAD gives details, and a

program called by RUN READEM gives a demonstration of the2 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 KLIOB) are

very small compared with the resources used by the program as a whole (typically

• 4K anid 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.

0
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Appendix A
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FLOW DIAGRAM OF SUBROUTINE FFORM (1)
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Appendix A 1

FLOW DIAGRAM OF SUBROUTINE FFORM (2)

If CHAARACTER AT END OF
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WARNI N

SEANTILSTINFA

FOR NE NUMBE
40 50
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LISTINGS

8832 C
0033 C FORTRANI FREE-FORMAT DAiTA llNPUT SCHEME
00D:4 C
09 -13 c R21l TO PEfl9 & READI! TO REPA1.1Y
9036 C
0037 C G BUTLER & J PTKE :MAY' '73
03 C

0 )ICTHESE ?OUT!NFS CL1LOIJ PRQM 17 TO PS A OjR:TE
0E,12 C VAPRAW.-S To FZ,:CP

j, )' C
00 1115 C INPUT ?FARA,12-Th

U@1 ! DENT ! DENTICIER F!,hD WARNING CONTROL
*01', 19 r lIF ID)E:'!T = 0, NO0 Wbr'NiINGS .22E PFR 14ThD1

Ou4 j 2 IF i&IEST.&E. 1, IDEiTIFIED LiWi;WINGS 'ARE PRINTED ON

fu IF iUfEHT.1 E.!0900, ALL DATA HRZ PRINTED ON DEVICE 50
L I~UNIT DATfh i+PUT UNIT

* f Cb OJTPUT P9'RA[l~rTiFAS

flu?1 C

ou -9 !E?_R = C.RRO TiNDICATOP.
cV J a = NUMAF-C 6O VALUES READ MULTIFL!ED B', SGN
0631 CUEE S;;i =1 'F NO UARIIINGS PAVE OCCR EAqr
Cl- 0 tSN =-1 iF :JARliNGS HL)VE OUWA

rrI i . XM1 OR L I....... L1i (I.LEJtl.LE.,3 ARE SET TO THE
G84 C VHL lES FOLNI)

j jSUBROUTINE RA INTIDH.EC,1
@0 1 CALL ,A9UN!.. :ONT,. IE ,<-.,A,,4X9Yc'BX)

0'' 4SUSVO!TINEP 1flD( W.T, IDEIJT, URR,XIA'e2)

0(j I'. NER9 RIMIT T.'fl. IEPIE.ZJ T, X I 4>X, 'e3,X9

f-ID

00
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800h6 SU3VOUTINE READ5(IUNTT. IDENlT. IE!RX..XX3,X4,X5)
0037 CAILL VAr'(UIi~;,.EP5'-Ie<.3X, ,6.?,,,9
0030 RETURN
08359 E4
e F1 - SUBROUITINE ED'.!1.IET ,X)2X345X)

eo52 RETURN
033 END
885-4 SUPUTI 'E READ7(I'UNTT,i NT. -IERR.,XI. ,,2,X3,X4 ,X5,XS.X7)

8056 RETURNH
8P137 END)
0858- SUgEPO]ITli E READ8(11!',iT,lDENT.1'zRR.X.X2. l4'X3. X4,. (.,>,X?,X83)
0059 COLL YAP2( IUNIT, IDENT, !ERR, 6, X4, X,X3 X6,;-:7A<8/,X9)
88783 PETURN

I07 END
0872 SUiBROUTi 'E RED9 (I UN IT, IDENT,I ErR, X1, X2, X-.,<.X,> X7, X8, X9)

4 80,74 RETUIPN
8875 END
8876 C
8877 SUBRO~UTINE RE'qD11(IUNIT,IDENT. IERR.L1)
0872 CAILL IVA9(UNIT,IDCi,LER,1.Ai,L2,L,L4L,L.L,7L?.L9)
8879 PETURN
0838 END
0831 SUBROUTINE READ12(TIJNIT,IDENT.IERR,L1,L2-)
8032 CALL IVR9(IUIT,.AD-ENTAIERR,2.L1-,L2,L3,L4,L3,L-,-,L?,L8,L9)
0033 RETURN

GE;35 5UDROUTINE REPD13(ILNT MIDENT. iERRL L2,1-7,
0036 CALL IVAiR9 IL'H IT, IDENT, IEPR, 3.' 1, L2, L3, L4., L5,L.L7, L8, L9)
8837 rIE10Hn
8898 END)
0039 5L'IPROUTIH' READI4(IlUNMTIDENT T ERR,L1,L--,L3.LZ4)

003 1 FE!'L'RN
8032 END
8833 SUrROUTINE READ 15( JUN IT -IENT.iR.L 1, L2, L.L41,L5)
8894 CALL IVflP9(IUH IT, IDENT. 1 ERR, , L2, L3-, L.,:. L -;LG. LF,L8, 19)
89D5 RETURN

8e037 SULROUTI"NE READ16(~IUNITF,IDE1;T, !ERP,L1,L?-,L3,L4.L53.-6)

0039 RETURN
8100 END
01131 SUBROUTINE READ17(i' NIT.IDENIT,iERR,L1,L2,L3',L4.L5J~.Le.7)
0132 CALL V9(UTET.ER.,ILL34.5LL78L9
0 193 RETURN
0194 END

01 5 ~SUSROUTNF REfDI2U7UHII,IDENIT.iErQ,Ll.L2,L3.1-4.L5,L6,L7,LB)
0186 CALL IVRR9(IUNII,IDENT,IERR.8,LIL2,L3,L4,L5,L6,L7,L8,L9)
0187 RETURN
8188 END

e;119 SUBROUTINE READ19('IUNIT. iDFNt4,IE:RR,Ll,-2,L3,I.4.r5,L6,L7,LB.L9)
o 08118 CALL !VARD,!iN1IT,IDE'.T,IERF.9,L,,2,L3,L4,L5.L6,L7',L8.L9)

01!1 R'-,7 UR N

H 8112 LI 4
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8032 C
C033 C FORTRAN FREE-FORMAT DATA IPUT SCHEME
03'4 C
0035 £ 2 :REqDA, READIA.. READS. ?EADIP. REAqDC &READIC
cU'36 C
60-3? C G BUTLER & J PIKE :MAY '73

co9 c
@31C READA READS A C3NE-D7MT'NSIONRL REAL ARRAY

0)2.2 C READB READS P PJO-DIMENSIO'IAL REAL ARRAY
£13READC -EADS A ?HFEE-DIMENSION;AL REAL iAR7?AY

£314 C READIA READS A ONE-D!MENSI3NAL NTEc;ER ARRAY
£ 1 15 C READIB8 REALS A T1.d0D!MTiS'mj AL INTEGER OR 1<AYt

@-i c1EDI READS A THREE-DIMEN3iONAL -NJTEGER APRAY
C 17 C

oil)'!a c
4 0019 C INPUT ?IAINETERO

* £21 C
0'. 2? C 1022ff = IDEN TIFIER qND UARM!NG CONTROL

LI3 C JUN IT = DATA INPUT UN IT
@024 C 0 IS A CNF-ThHESINA RAARRAY OF DIMENSION .GE.12

0075 C 0 IS A TWO-DIM7ENSIONAL PEO-t ARRAY OF D1',ENSION NINJ
0026 C J IS3 THREE-DIMIENSIONAL REAL ARRAY OF DINENSIDN NI,NJ,NK
£D027 C 1A IS 0 Ohli-IKFHSION7 L W;,TESER ARRPY OF DIMENE ION .GE. 12

* a~~-) C DI W-DIMENSIONAL rTIEGER ARRAY OF DIME'310N NI.NJ
@029 C IC IS ; ,THREE-DIMENSIONAL INTEGER &RVOF DIMENSION NIN'-J,NK
0670~ C 11.12 -IRE THE INITIAL 14NNO ZINAL V4ALUES OF I
1031 cJ 31.. 2 -RE THE INITIAL AND TINAL VALUES OIF J,

0tI.. KK2 7FLTh INITIAL AND -1NAL VALUES UF K,
6 3 C OR WHICH DATA I3 TO 82READI

023 ! ORD DENOTES THE ORDER IN JJHICH V'HE POROPRITET: ARRAY IS FILLED

6-036 C

ul -10 c IERR = ERRO'R JTlL (CATOR
064! C Ih J17US r'RE SoTQREDI IN TIE APPROPPITATE ARRAY

9E0 3 C

0045 C

0U47 SUBROUTINE READO(I>I7T. ID EN TI RA,i.12)
48DIMENSION A1 A)LN6

0-49s DO 1 K=1,.G
0033 1 LJM;K) :I

2LI10(6) 12
66J JORD~ 12 3
ou, 3eCALL, PRPAY(IUNIT,I!LENT,.IEPR.A, 1,1, 12,!A1A1,LIi,JORD, 1,B)
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6035 RETURN
0036 END

)038 SUBROUTINE READIACIUNIT, IDENT. IERR, IA,11Ii12)
0059 DIMENSION IA(!2)..A(1),LIM(6)
00680 i K=1,6
0661 1 LIM(K)=1
652 LIM(3)=I1
0053 LIM'.6)=12
0064 JORD= 123
6055 CALL ARRflY(IUN!T,!DENiT,IERR,A,1 ,1, lIA?..1.12.LItl,JORD.1,1)
6066 RETURN
057 END)
0653 C
0059 SUBROUTINE READO(IUN(T,IDENT,IERR,8,11,12,NI,J1,32.NJ.IORD)
0070 DI!IENSION 9(NI,NJ).IB(1),L1M(6)
6071 LIMWl!=1
0072 L IVI(2) =1I
0073 LIM(3 )=J1
074 LIM(4)=1
0875 L1M(5)=12

A 076 L It'(G)=J2
0677 JORD= 123
0078 IF(iORD.EO.21) JORD=132
0679 CALL PRR he(IUNIT,IDENT.IERR,6,1.NI.NJ.IB,1,1,1,LIM,JCRD,26)
0680 R E 7-7eN
0081 E ND1
6822 C

7 0683 SUSROUTINE READIB(lUNIlT.IDENT,1ERR,IB.I1,I2,NIJ1.J2,NJ,IORD)
CP-9 4 D IMENS ION I3(NI,NJ'tB(1),LIM.6)
0d35 LIMi(1)=1,
0686 L I M(2)=I11
0037 L 111(7) =j 1
-088 LPcc4)= 1
6089 1IA' 15)=I12
0 109)3 L11i(6)=,J 2
003 1 JORD=123
0092 IF(IORD.EU.21) JCRD=132
0093 CR.LL (-r-RArnrCUNILIDEN T,IERR,B.1,1,1,Io, I,NI,NJ,LIM,JORD,2,1)
Ot694 RETURN
6695 END
096 C
6697 SUBROUTINE READC(IL'NIT,IDENT.IERR,C ,II,12,NI,J1,J2.NJ,
6698 1 K 1, K2.NK, I ORD)
0039 DIIIEdSION >INKC1,I16
0;00 LIM(i)=I1
0191 LIM(2)=JIl
0102 L INC 3) -;,"1
6193 L IM ( 4) 12"
6164 1.IM(9, =ill
0B-13 L I' ' =v'K

6P37* IFUOPD.2C.132 JFD=3
0i& i PI Fl 1 T. LQI. 23)1 ) JOR PD=23 1

00
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!:rIOPD.Er3.213) JORD-213
6110 IF(IORD.EO.312) JORD=S 12
0111 IFCIORD.EO,321) JORD -321
1? CALL ARRAYCIUNIT,IDENT,IERR.C,NJNIWLIJR.36
713 RETURIN

6±1,l END

E~lIs SUBROUTINE READIC(IUNIT,IDENTAIERR,IC,11.12.NI,J1AJ2ANJ.
611t7 I KLK2ANK.IORD)
0118 DIMENSION IC(NI.NJ,NK),LIM(6).C(I)
6119 LIMO>11A'
08128P- LIM(2)=J1

0121 L IM(3) =V .
£122 L I1C-M
62.3 LIII(9,=J2

* 124 Lillt6)=K2
0125 JORD=123
0126 IF(xORD.EO.132) JORD=132
0 127 IF(IORD.EQ.231) JOPD-231
0126 IFUORD.EO.213) JORD=213
0129 IF(JORD.EO.312) JORD-312
613£o iF(IORiD.EOi.321) jIJFD=321
6131 CALL HiFR.1flYIUNITIDENT,IERR.C.,1.1,,IC,NI,N'J.NK,LIM,JORD.3.1)
0032 RETURN
6133 END

*iI*LIST END***

kL
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832 C
803 C FORTRAN FREE-FORMAT DATA INPUT SCHEME

0034 C
0635 C 3 : V9R9 & 1VAR9
086 C
£327 C G BUTLER & J PIKE : MAY '73
8838 C

£016 C

6611 C VAR9 R-ADS N PEAL VARIABLES (I.LE.N.LE.9)
8812 C IVAR READS N INTEGER VARIPLES (1.LE.N.LE.9)
e013 C
014 C

0813 C INPUT PARAMETERS
9816 C
6017 C
8018 C IDENT = IDENTIER & WARNING CONTROL
0619 C IUNIT = DATA INPUT UNIT

4C010 C N = NUIBEP OF VARIPBLES REJUIRED

0821 C
0'322 C

k 8823 C OUTPUT PARAMETERS
0024 C
8825 C
032e C !ERR = ERROR-INDICATOR
8027 C X1,X2 ....... XN OP L1,L2 ....... LN APE THE VALUES FOUND
8 28 C WHERE (I.LE.N.LE.9)
9829 C
8030 C
8031
6632 C
0033 C
8034 SUBROUTINE VAR9(IUNT,IDET,IERR,F,.X!,X2,X3,X4,X5, XF
8635 1 ,X?,X8,X9)
0636 DIMENSION AH(9)
8837 AA(I)=X1
0038 qA(2) =Y2

8039 AA (3) =N3
'048 ,H (4) -X,4
0841 qA(5)--,,'"
0042 AA(S)=X6
0843 )A(F)=X7
0644 P.4(8)=X8
8045 AA (9) --X9
8046 CPLL READq(!UNIT, IDENT, IERR,AA, 1,N)
Of")47 XI = R1)
0648 X2=AA(2)
80349 X3 -c(3
0858 X4=!IA (4)
80231 X5=AA (5)
6632 X= =C)
0053 (F =AA r 7
8854 A B=PP(8)

0

, C1
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9055 X9=qA(9)
0036 RETURN
0037 END

e0359 L UEROUTIINE IVARR(IUNIT, IDENT. IERRAN,LI,L2.L3PL4,LS,LG
0050 1 ,L7,LB3,L9)
00031 DIMENSION '.A(9)
0052 LP(1)=L1
0033 LR(2)=L2
054 LPC3)=LS
0865 LAI(4) =L4
0056 LA (5) =15

oo033 L7) =L-7
0 0 -)3 LAK3B)=LB
0070 L9(9)=L9
0,071 CALL REDIA(IUHIT.IDENTPIERR.LA,1,N)
c1072 L.IULAP(1)

4 073 L2 =LA(2)
0074 L3-LRC3)
0075 L4-LP(4)
0876 L5=LPC5)
077 L6=LiA(6)

00L0 LA L(3)

0032 END

* *t**LIST END **ws*



Appendix B 25

sea 1lI
0032 C
0033 C FORTRAN FREE-FORMAT DATA i'4PUT SCHLME
0034 C
0035 C 4 :ARRqY

0007 C G BUTLER & J PUKE :MAY '73
0039 C

0010 C
0011 C ARRAY READS DATA INTO THE THREE-DIMENS!ONAL REA4L ARRAY C OR
0012 C THE TW' EE-D1IME:4SIONAL INTEIER ARRAY( IC ACCORDING TO THE
0013 C VALUE OF THE PORAMETER INIIT
0914 C
0013 C
0015c C INPUT PARAMETERS

00i.11 C
£019 C IDEN;T = IDENTIFiJR & WARNING CONTROL
0020 0 WUNIT = DATA INJPUT UNIT
0221 Ic NI..NJNK = fiHWSjj'1jSZ OF REAL ARRAY C
0022 C MIMJI DIMENSION'S OF JITEGER ARRAY IC
0023 C lIN~- = DIMENISION OF ARRAY IN CALL ING ROUTINE
0324 C INIHT = 1 FOP 25001110 iNTEGERS *9OTHERWISE

a@2S C LIM(Si03 = AFRAO' CONTAINING INI1TIAL KiND FINAL
0026 C VALU;- OF 1,J _'. < FO-R WHICH DATA IS REQUIRED
0027 C JORD = ORDER i14 WHICH THE L4PRPAY 1S FILLED
0 02 C
0029 C

r0030 C OUTPUT PARAMETERS
0031 C-- - - - - - - -

03 C IERR= ERROR INDICATOR
6034 C VALUES READ IN AORE SCORED IN IC IF ±NINT= 1..
0035 C OR C OTHERWISE.
0035 C

0039 c OTHER PARO METERS
0039 -- - - - - - -

0u41 C AA(40) ARRAY FOR NUM3EP RETURN FROM EFORM
0042 C INEND =ENDING iNDICATOR
60--1 C INU6JAk WARNING INDICATOR
9fl414 C JDPT(431) = ARRAY TO iNDICATE IF CORFE-SRUNDING AA VALUE
eC43 C IS [HULL OR MULTiPLE
?, .',S C KM = MJLTIPLE OAIA r'O'NTER
0347 C KN = COUNTER FOR STORING1 CJRRENT LINE
0'2342 C MULT = MUJLT*IPLIER FOR tULTiPLE OATS
0 0 49 c NCO'JNT =COUNTrER FOR NUMBERS FOUND
0033 C NREC 50% L 122 CIIUrAT:Q
0 0 1, ! hUM '4'i2 CR7 VALUES FECU' 0 ON CI.-tRENT LINE
@3-32 C
0053 C
0054 C:

0
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0-,55 C ICOUT, JCOUNT. KCOUNT REFER T U A I N AU A. .
0036 C COUITINC ORDER, WITH K VARYING lOPE PAPIDLY
3037 C THAI J, WHICH IN TURN VRIES M0;.E RAPIPLr' ThAN
0058 C I. THE ICOI!N'. JLDUNT, G;.NT ',LUES Fjr ANt
00o9 C V1Th ITEil PRF THEN RELATED TC :75 RDRESS IN
00:S C ARRY C OP USING II. J, KK DERIVED F OrM THE
003Z) C 0F,ER PARAMETER >ThD.
00S2 C
0053 C

0035 C
0F236 C
065z? SUBROUTINE O.RRAY(IUIT,!DENT, IT.C.:.NJkK',IC.MI.MJ.K,
00,58 1 LIN.!3D, 10Th;, P<N7.T)

00 .i, D IMENS IONl N,'N... IK ), IC MI,rJ, MK ,'44gu?),A , ,aO (

OR.' C......................................................................
0S71 C "ThF'RkET ,QRER AID LIMIT VALUES.
,0l:72 II=JORD/1,
0073 JJ=(JORD-D10*'i)/0
0074 KK=JORD-,cA'*I 1-1e*JJ
G7'5 NIi =Li 1
0E76 N 12=1-!lj i +3)
O07? hJ I=L IM(J ..
0078 1 tJ2=L IM (JJ+3)
08673 NK I=LiM(KK)
0032 NK2=L It1(<+3)

003L KNe- .

0034 MULT=0
,U,55 KN=O
00 3 NREC=O
00 37 NCOUNT=O
003 8 C ......................................................................

r- .NIIAlIE COUNTER.
00 30 I COUU!T=N I 1- I
@ 031 C ......................................................................
0032 C INCREMENT I COLIIq ER AND CHECK

0093 C IF TOO LARGE?
00)4 11 CONTINUE
0 c"5 ICCUNT=ICO'JNT+I
0683 IF(ICOJX"iT.;T.N±2) GO TC 21
0037 C ......................................................................
0038 C INITiALISE J COUNTER.
0039 JCOUNT=JI- I
0 1-0 C ......................................................................
aif0 C !NCREMENT J COUNTER AND CHECK
0132 C IF TOO LAFGE 2
0133 12 CONTINUE

1,14 JCnl,!TJCOJNT I
0.95 IF(JCOLNT.ST.NJ2) GC W0 11
0 11-1 C .. .... .... .. .. .. .... .. ... ... ............. ....... ......... ... .. ... .... .
0 C INITIILISE K COUNTER.
S01 C73 KCCu 'gl.< i - I
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0139 C ......................................................................
8118 C INCREMENT K COUNTER AND CHECK
0111 C IF TOO LARCE ?
8112 13 CONTINUE
6113 KCOUNT=KCOUNT+I
8114 IF(KCOUNT.GT.NK2) GO TO 12
6115 C ......................................................................
0116 C HAVE ALL NUMBERS READ IN
6117 C BEEN STORED ?
8118 IF(KN.LE.NUM) GO TO 17
0 119 C ......................................................................
8126 C CALL FFORM FOR NEW NUMBERS.
0121 14 CONTINUE
8122 NREC=NREC+
6123 CALL FFORJ IUNIT, IDENT,NRECINEND, INAR,NUI",Aq.JDAT, ININT)
0124 KN=@
6125 C ......................................................................
8126 C HAVE PLL NUMBERS READ IN
8127 C BEEN STORED ?
8128 15 CONTINUE
0129 MULT= I
8130 KM=0
0131 16 CONTINUE
0132 KN=KN+1
8133 IF(KN.GT.NUM) GO TO 19
0134 C ......................................................................
8135 C SELECT NEXT HUMBER AND CHECK
8136 C FOR MULTIPLE DATA.
6137 IF(JDAT(KN).NE.2) GO TO 17
8138 C ......................................................................
6139 C SET UP MULTIPLE DATA COUNT.
0148 MULT=INT(Aq(kN)+8.5)
0141 GO TO 16
8142 C ......................................................................
0143 C END OF MULT IPLE DATA COUNT ?
0144 17 CONTINUE
8145 KM--Kt+-
8146 IF(KM.GT.MULT) GO TO 15
8147 C ......................................................................
0148 C NULL DATUM ?
8149 NCOUNT=NCOUNT+l
0150 IF(JDqT(KN).EO.O) GO TO 13
8151 C ......................................................................
0152 C STORE NUMBER IN APPROPRIATE
0153 C ELEMENT OF C OR IC
8154 LIM(II)=ICOUNT
0155 LIM(JJ)=JCOUNT
0156 L I M (KK) =KCJUNT
2197 IF(iNINT.EJ.1) GO TO 18
01-8 C(LIM( 1),LIM(2),LIM(3))=qA(KN)
0159 GO TO 13
8150 18 CONTItNUE
8131 iDUM=iNT(A1(KN)+.5)
0132 iwAArKN)..-0.5 IDUM=IDUM-i

0oot



28 Appendix B

0153 IC(LIM(1),LIM(2),LIM(3))-IDUM
0164 GO TO 13
01S5 C ......................................................................
8156 C CHECK ENDING INDICATOR INEND
069 C AND JUMP TO APPROPRIATE LABEL.
01;8 19 CONTINUE
6159 IF(INEND.GE.IDIM) GO TO 21
0170 IF(NUH.NE.6) GO TO 20
0171 iF2(INEND.EQ.I) GO TO 12
6172 IF(INEND.EQ.2) GO TO 11
0173 20 CONTINUE
6174 IF(INEND.EQ.I.AND.KCOUNT.NE.NKI) GO TO 12
0175 IF(JCOUNT.EO.NJI.ArtD.KCOUNT.EO.NKI) GO TO 14
0176 IF(UNEND.EQ.2) GO TO 11
0177 GO TO 14
0 6178 C ......................................................................
6179 C SET ERROR INDICATOR IERR
6186 21 CONTINUE
8181 IERR=NCOUNT
0182 IF(INUIAR.NE.6) IERR=-IERR
0 133 C ......................................................................
0134 C RETURN.
6135 RETURN
6,6 END
xcx:* LIST END ***

00

1f
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033,2 C
@U.3 33 C FORWFAM FREE-FLFRt1RT DATA INP{'T SCHEME

ZrL5 C 5 .FF3RU

£337 C G BUTtA-P I& J PIE MAY '73
0338 C

910 C
mu1CFFORh Ki:*-ADS A L NFE Oz: CHARmACTERS AIND TPANSLC:T--ES ThEM IAT

ou2C Nsi 4L 'VHLU-t WHICH ARE STORED IF WkTRIY P.

'usi c WINU 'APAMETE-u,

£? .17 C
00l1E c IDFEhT =IDENT:-- £R & WARN I'4 CONTPC-L
kf919 C INI iAT 1 I FR P-ERDING INT-EiGERS, 8 D-,THERJ5E

02 EtI C INUAR C W'14 OUNTER
I T 

TUHIC = D'41?>PUT UNIT
0-32 cHREC. D!4si LU -E OL'.IT!:R

,u:2 C
0024 C A~U

r ~IGf COR

0J 9 7

00-7 c - - -

.- ' INCA TD'OrS T PtA 9)LPHANU-lTfL' C~iflENT H S SARTED
D, .1 1C 'TY W IIFT H' U, R R ENT VLU'EA'I P L ,

G I4  c KiLA r ' u r' !E T17TP
Lit ~ ~ h A 

11 f4 Ui( hTTE ryET-'';TES1, A DIGIT
Nt IEA IN D~ i0 f H2XPYNN $95 SVJr 0

0044 C I'!IT - IN 'T-7 TrAT THE NUNEP .9-v P V RE

CO ATU -52 P.I i 57N~E

OiL' :? C ftVJI - IK !Ci4 j TI-4ZT t; riu:EER H --
9oj 4c c INT -,) >IC-X T FL tLF C 'f F'3JtI
o0s

SU 'LsiF 'iGT 0 TO 9

0
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En. S,- 3LRC-4
151-~ = SINGLE C29rTht5
ISLT - 'TAP

f7 ,Wrj
t 

rIYfL ?>-PP trTER FOR WAR~NIN4G RETURN
£ ()7 r 3 C:Jizh C'S&'CT,

c'4 JCH(2-P a fk4h SToRqt'n RRAPY
C, JF C F-R

S3z-Y ,OPSE ^9RRY'

"'77?- 0 K rc jVhTUEG rFVIIVL TR'3
cvrCKPriL PJCTITT'C ' FOR~ iiJLTIPL: DATA

ou - j KPpQO Fn~' I; Nri'A-SlnNK CH0 'CTFR
0 '1 rE .V-CU'iULA rk 71 N I

S2 C Lv A 1r C';F c'p', C!4T PLEj
r C. l r r ' F LiE

r' 4a C i'W1&2 r h -QC~ r-- L:NE
C4, C ''11 - i'ji071 7 ',l

U. r c ut

*r'~ c

';~Tv '(P "-'/ " IH/ ';m/R2,/,I ( SL/H I.
' c ..... '.. ....... ...... ....... ...........i.I....-''

rF I!IL:,j

C14 Ir.l~jO''/I'li- SET1)L/IhS/..1 ',b --:S.H

oii~~uO t; 01

y'i

S~r II - 41
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0121 IIT=L

0122 C .... ...................................................................
3123. C LA67L .902

£1124- 1009 CONTI.!s
t:5 C ........................................................................

01,-6 C INIT,LISE NE:,J NU 3ER
a11' C IF FECUiFE,,'D.
:i2 7 3 T 77;I N.E..) GO TO 2

3129 S .
0 L30 :<=G.9

,]! 32 L =

@133 LE
£1124 LS U: I

N2 T

019 1 K=@
2 r, : "7 _

' 15* C ................................ ......................................212C E.....7 N E 7 CP I

.1."CPSE,_Th S CHQRrCTER.CURE
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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 (U 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 is 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 I n c 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, 12)

READB (IUNIT, IDENT, IERR, B, II, 12, NI, Jl, J2, NJ, lORD)

READC (IUNIT, IDENT, IERR, C, II, 12, NI, J1, J2, NJ, K1, K2,
NK, lORD)

with those for the integer reads being identical, except that the real names

X1,...Xn, A, B, C are replaced by the integer variables LI,...Ln. IA, IB and IC.

In detail the parameters have the values:

MMOM
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IUNIT input device number.

IDENT 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 > 1000

provides a complete list of the symbols read by the read

routine.

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

read call. Its value is set to sign *N where N is the number of

numbers found and 'sign' is +I, 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 = 0 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).

XI,...,Xn n real variable names.

A, Ii, 12 A is a one-dimensional real array name and the numbers are read

into elements A(II) to A(12). That is (12 -Il + I) numbers are

read into cunsecutive locations in the array.

B, II, 12, NI, B is a two-dimensional array of dimensions NI, NJ and the

Jl, J2, NJ numbers are read into B(I,J) where II < I < 12 and J1 < J < J2

(see LORD).

C, I, 12, NI, C is a three-dimensional array of dimensions NI, NJ, NK, and

J1, J2, NJ, KI, the numbers are read into C(I,J,K) where II < I < 12, JI < J

K2, NK J2 and KI < K < K2 (see lORD).

lORD ccntrols 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 lORD, J varies whilst I remains fixed

(rows are read in matrix terms).

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

example lORD = 132 means that J (identified with 2) varies most

rapidly, followed by K (identified with 3), followed by I

(identified with 1). The other significant values of lORD are

as follows:



Appendix C 39

lORD = 231 implies JKI order

213 implies JIK order

312 implies KIJ order

321 implies KJI order

For all other values of lORD, 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 is 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.

r The following addicional features have been introduced for convenience in

using the system.

(1) Non-numeric comments can be iiaserted 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, cg

1.23"AB3"2.45 will give no w~irning.

(3) Null data (-',' variables retain their previous values) are denoted

by comas optionally enclosing blanks, eg 123,, , 345 gives four numbers:

123, two null data and 345. 'ote 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, eg , 123, 345,

g gives three numbers: I null datum, 123 and 345.

Go
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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

3* , 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 /. Foi two-dimensional array reads $ stops the

current one-dimensional s&h-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. Note 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, FORHAT)K, A(K), B(K), C(iK)

would need to be replaced by

CALL READ4 (IUNIT, IDENT, IERR, XI, X2, X3, X4)

K = INT (Xl + 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 = .3E] Z = 2

then a warning is given because the number 3.14 starts with an = symbol (only•X

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

0 .*°
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***** DATA READ WARNINGS ****

FOR IDENT = 1, AFTER I 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.

r

0

_.__o

m H
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