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PROGRAMMER'S GUIDE FOR FFORM: A FORMAT-FREE INPUT SYSTEM

Identification -

FFORM - A Formét-Free-Input Subviutine Tackage .

* Authors - Lougenié Andefson and Larry Gales .. . - . ) .

- Date - May 1978, Center for Quantitative Science in Forestry, Fisheries

and Wildlife, Unlversity of Washington, Seattle, Washington 98195

Purpose

FFORM is a portahie format~free input subroutine packége written in ANSI
Fortran IV which nermits users t¢ assign input values to program'variables by
name ‘without regard to position or order. For example, FFORM processes. the

foliowing inppt‘card,

VELOC = 25. 2 ARFAY(1) 10 * 0§

by assigning the value 25.2 tn a program variable named VELOC' and by zeroing
out the first 10 elements.of‘an array named ARRAY. FFORM is especially suitable

v

for the input of directives which control the operation of interactive programs.
FFORM is similar to the Namelist input/output (henceforth input/output is
abbreviated as I/O) systems found in many implementations of-Fortran, but features‘

greatly superio errot messages and error’: recovery procedures, and offers

additional capabilities such as text I/O, annotation of input, and echoing of

input. "~ Unlike Namelist, however, FFORM cannot interrogate ‘tables within the
Fortran compiler, and so r€quires auxiliary input information. This_information
consists of: 1) a restriction which limits input-variables to a contiguous

bleck of locations in blank common, 2) the” atarting address of the input block in

‘blank common; and 3) a set of declarations which define -the order, type, and

i
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dimensionélit§ of all input va£iables. The latter information,.ﬁhich dquicates
theﬁihﬁut variable deéiarati§n§'in the calling.ﬁiog:am, is passed~to FFORM‘via.
2 formatted file and provides the crucial link which enables it to construct
symbol tablgs which.cdntrol the procéssing.of usér i?but diréctives.

The inpgt to FFORM consists of a set of blocks each of which is terminated

by a dollar sign ($). Each block consists of one ox. more input expressions
sepéfated byucommas and with blanks or comments freely interspersed. Each
expression controls the input of values to a variable which may be of type

~integer, reai, logical, text, double préCision, or complex, and with zero, one,

- two or three dimensions. Reéeated values are indicated: by the syntax "n*v'" where
n is the repeat count and v is thg ﬁaiue to be repeated, and comments are énclose&
within/slashés (/e../): The input is chéckéd for, among other thingé; name-aﬁd
subscript efrcf§ which are autbmatically flagged and undersbored; FFORM output

is coﬁpatible witﬁ FFORM. input in that the former can be read directly by the

.

~ latter.

FFORM also permits a division of the input variable list into a number. of.

.

namedwsublists,-qailed io—lisps, which lim;; I/0 to Yariébles in the sublist:‘
Sublists need not be disjoigt.e The io-lists are especially uéeful:f6r limiting
FFORM output! bﬁt may be used for controlling inpqt as well, |
For.a more detailed description of the purpose and use~of'FFORM,uréfer to

its user's guide (Géles and Anderson 1978).

Usage ‘ ) : - )

.FFORM communicates with the calling program via argument lists,’blank

>

.

- common, and files.




ERFILE

c.

. ArgumenthiSts:‘

FFORM-éontaiﬁs three main entry points named QQINTL, QQREAD, and QQWRIT

!

‘whose érguments'are pnsubscriptéd_integer variables or constants. QQINTL is

used to iaitialize‘the system and to select io-lists,-and must be called with
a blank io-list before any other calls are made to FFORM. A call with a blank

io-list name reads and processes the file which contains the declarations for

Fhe‘inpdt yariables and builds a symbol table. Subsequent.calls to QQINTL Vitﬁ

“nonblank io-list names mark the symbol table to limit I/O to the variables‘vh_i“

sﬁéq}fied iﬁ,the’io—iist. .Note that every call to QQINTL, with or without nonblank -

%, _ _ .
io-list-names, re-reads the entire file which contains the declarations, hence the -

N

declaratiaﬁxﬁile'must remain intact. QQINTL is invoked-by the following statement:
- L \.\ . - .

CALL QQINTL (WS, IOID, INFILE, ERFILE, ERROR)

i

yhgre:y.: ' : ' . ]
ws ' I=-£he number_ of words occupied by the Qork space in blank common
before FPe beginning of the input/output variable area (which
is also in blankAcommon); ’ . -
‘lIOID.- = a one-character identifie£ which ﬁhtchesvone of tﬁe io—lists.”:Only )

those variables in the io-list so selected dill be input when QQREAD
is called or output when QQWRIT is called. If IOID is the blank

charécter; then éll.variables spegified in the declarations are

available for input/output;

_INFILE = a file containing the declarations and io-list(s);

a file on which error messages are written;

ERROR an error flag which is set if an error is encountgred§ ERROR = 0 .

_1f no error was encountered.
}Subroutine'QQREAD reads in the user's input di;ectives un&er the confrol
of the io-list specified in the most recent céll to‘QQINTL. If the io;list name
is blank, if reads thé next .input block until it detects a»dollaf.sign ($). If

6
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the io-1ist name is- nonblank QQREAD first searches the input file for the

3

characters - "(X)" where nxn is the name of the sought for 1o-list.‘ When found,

it accepts input .until it detects a dollar"51gn or the next io-list\name. QQREAD

]

\

is invoked by the following statement:

CALL QOREAD (INFILE, ECrILE ERFILE ERROR)
$ : .

where: ~
- | . . . . N
INFILE = a file containing the user's free-form input directives; '
ECFILE = = a File on which input cards are echoed (ptinted out).- If ECFILE \
’ . 1s 6.the‘inpnt is not echoed; A ¥ -
ERFILE .. = a file on which error messages are written; .
ERROR = an error number which is set to a nonzero value if an error is Hetectédj
. * o . ERROR = 0 if no error was detected.

z§ubroutine QQWRIT prints out the names and values of input variables nn&e%

o

control of the io-list specified in the most recent call to QQINTL. If the
io-list name is blank then QQWRIT outputs all variables, otherwise it outputs
only those.variables*which belong to the current io-list. Qutput written by-
QQWRIT can be read_by,QéREAb. QQWRIT is invoked by the folloﬁing statement:

E  CALL QQWRIT (OTFILE). _ _ ‘
there; .A . - AN . : . o
OTFIiﬁ ~=a file on which output is to be wiitten.
. Commén blocke{'
The ftee-form input system uses blank common and five labeled common blocks
named /QQSCN/, /QQPARS/, /QQSYM/,./QQKHAR/, and /QQER/. All vafiables to be

input or output by FFORM must occup& a contignous block of locations in blank

CR.

common. The displacement of the first input variable from the start of the blank
a v ] .

common must be passed as an argument to subroutine QQINTL when FFORM is initialized.

o

For example, suppose blank common is structured as follows:' A ~ )

T
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© .. < CoMMON // WSPACE(5400) ACL0), V(2,5), WIND
where the variables A, V and WIND are to be input via the free-form input

- _System. In this case, when QQINTL is called, the WS. argument must equal 5400
to indicate that the input/output variable block begins after the first 5400

~

words of blank common.* The five labeled common blocks /QQSCN/, /QQPARS/, /QQSYM/,

-~

/QQKHAR/, and /QQER/ are used only for internal operations in. FFORM and can

FEREY

be ignored by the calling program.'

, * Files: ’ S a
FFORM makes use of four files namedvINFILE, ERFILE, ECFILE,and ‘OTFILE.
For a call/to subroutine QQINTL, INFILE is*the unit number of a formatted file
o -

Y which contains the declarations and io—lists. It may;contain any number of ; _ o
card images, each of which is.up to-72 characters-lOng. The formatbfor INFILE
Awhen read by QQINTL is formally defined by the grammar in Appendix I And consists.
essentially of a\set of data declarations which closely follow the declarations
for variables in the calling program, except -that: 1) cont1nuation cards- are.
not needed 2) the declarafions can beg1n at, or anywhere after, column l |
3) integer variables-in the\calling,program which are to receive alphanumeric _
text must be-declared as lExl, not INTECER;'and 4) the block of,declarations is’
'terminated by "$ io—lists $,"\.If no.io-lists are present then the declaration
block is terminated by $$. Each io-list starts on a new card and is of the form

(X) v, v,..4,v where X is a one-character io-list name and v, v,...,v are

thé names of input variables, It is absolutely crucial that the

' declarations on INFILE preserve.the ‘exact order, type, and dimensionality of the

- input variables as they occur in_blank common in the calling progranm. However,
variables mentioned in thewio-lists may appear in any orderf
\ : :
*However, on many computer\systems a single real number occup1es n computer words
where n is typically 2 or 4 In this case WS must equal n*5400. .
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."The‘fofmat for INFILE is illustrated in the following example. Suppose'that :

' CATCH TITLE, ENERGY, and LIVE ‘are input variables declared in the main program as.

R ) “ o

follows. : ) »
COMMON // WSPACE(5400), CATCH(10,5), TITLE(60) - - | -
ce | ENERGY, LIVE‘ .
" INTEGER CATCH, TITLE |
REAL ENERGY ° e : S ’
. LOGICAL LIVE . : "yﬂvf ‘

-

Suppose that TITLE® is to contain alphanumeric text, one character per word:,

-

~’and the the following io—lists are provided. (A)»TITLE, LIVE (B) ENERGY, CATCH

and {C) CATCH, LIVE; then INFILE must be formatted as followez
| INTEGER CATCH(10, 5)
'TEXT TITLE(60) o o ‘ E
REAL,ENERG? : .-' |
LLOGICAL LIVE § - | - .
(A) TITLE, LIVE ‘}‘
J(B) ENERGY, CATCH . . .
(C) CATCH, LIVE s o LT ‘ L ' s ‘b

- NF’LE is automatically rewound by QQINTL at the start of execution. : ’ {

»

" For a call to QQREAD INFILE is the unit number (it may be a different
'number than in the call to QQINTL) of the file containing the free~form input.
’Again! ig may contain.any number of'card images, each of which_is up to 72 )
charactersrlong, ‘The ‘format of‘INFILE when read‘by'QQREAb is formally defined
in Appendix IT and essentially consists of sets of. [name] [value] expressions,
where [name] is a simple or subscripted variable and [value] is a value or a list
.of (possibly reneated) values. For example, the user input for. the variables in

]

vthe above example might consist of . several input blocks on INFILE formatted as

L

a .

follows:



-

-

LIVE ». T, CATCH(l,s)“= 1043 §

TITLE = # CATCH OF LOBSTER #, CATCH(1,6) = 7,-8, 14, 2*0,

. o ENERGY = 6 32E+02 $

~

PR, - o . -

T TTTTT (A) LIVE :7?}%— ’

(c) LIVE = T s o | / .

-2

INFILE is not rewound by QQREAD Note that text variables are delimited by the #

sign and that each input sublist must begin on a new card

ERFILE ECFILE and OTFILE are the unit numbers of- formatted output files

written by the free—form input system. . ERFILE contains any error messages E
generated during execution; ECFILE, if nonzero,~contains an echo 3# each input
card image read by QQREAD OTFILE contains the card images of oufput for variables

generated by a call to QQWRIT. The output file OTFILE is in-a form compatible

o

with free—form input specifications and can thus be reread by a call to QQREAD

[

(the file must first be rewound, however)

The characteristics of the files used.by the free-form system are summarized

as follows: - R b A ‘ .

FILE - AUTOMATIC ,READ BY ° READ BY  WRITTEN BY UNIQUE
NAME ° REWIND . 'QQINTL  QQREAD -  FFORM SYSTEM UNIT NO.
INFILE - * (By QQINTL Yes. .7 Yes . No . Yes

. : only) = . S : . &

:ECFlLE.. No : ”’ﬁo_ - - No Yes . No ’
ERFILE  No No " No Yes . No

" OTFILE No " No No ‘Yes No

The column labeled "AUTOMATIC REWIND" means that the file is rewound at the
beginning of execution. The column labeled "UNIQUE UNIT NO." specifies whether or

not different file names may reference the. same unit number. Only INFILE need}be

unique in the free—form system., - Thus, it_may be the case that’ ECFILE = ERFILE = OTF

Y .
. T . )
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~ The free-form input system does-not check the files to see if file names

‘reference valid unit numbers. This ‘type of'error will generally trigger error

messages and,actions which are peculiar to a given computer- installation.

2
g

Structure

- The structure for FFORM is shown by the parse tree in Appendix I.

Iy -

Subroutines

The following is a list and brief‘description of all subrout1nes in FFORM

in alphabetical order' . - .

7

vQQBLOK: ‘" Assigns constant values to all variables which appear in labeled

common; it is here that the word size of all variable types must be

_—-—’

A e

set-or changed for different implementations of therfree—form

.system.

QQCVAL; B Called by QQVEXP to parse a single [complex—value] -from the
input and to- assign the value parsed [repeat—value] number of
times to the current (complex) variable.

dQCWRT: < C lled by QQWRIT to output all the values assoc1ated with the

current (complex) variable; output is in a form compatible

with freerform input spec1fications.

QQDECL: - Called by QQDELS to _parse-a single - [declaration], determ1nes the

N Etype which is 1nd1cated by a reserved word and calls QQJLST to .

1

parse- the [variable-list]. oo
QQDELS: ) Called by QQIVTL to parse. the [declaration-list], it calls QQDECL
.repeatedly to parse all the [declaration]s until an. [end-of file]
" ' is encountered. ' S : N _\i j(p
QQDGT: .Returns the real value associatbd'with a given numeric echaracter.

e

~.
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QQﬁVAL! . Called by QBVEXP to parse a single [double-precision—value] from‘
N ~ the input and to assign it [repeat—value] number of times to the-
current (double precision) variable."
QQbWRl: Called by QQWRII to output all'the values dssociated withithe"g
‘- current (double precision) variable° output'is in ‘a form
) hcompatible with free-form input specifications. -
QQERR:' = -.Outputs an error message containing a given error, number and w
; reads from the inputﬂfi,_,until an [end—of file] is encountered
QQFIﬁDi__ - Returns a/pointer to’an item in the symbol table if the global
| ',NAME array natches one of the variable names in the symbol table;
zero otherwise. ’ | |
QQFIOL: ; Scans the input until the selected [io-name] is found .
QQGNAH: ﬂz'Moves the variable name Jjust scanneﬁ into‘the global NAME array.
QQIEXP# B Called by QQINLS to parse a single-[input-exp], it calls QQNPAR -
) to parse the.[name-part], parses the egual sign, and thenvcalls
_ QQVPAR to parse the [value-part] | ) }
QQINLS:: Called: by QQREAD to parse the [input-list] It repeatedly callsh
' QQIEXP to parse each [input-exp] until an [end-of-file] is encountered.
QQI?SQ: Makes an entry in the symbol table for the variable which has Just
been parsed in thé declarationms. - - ’
_ QQINTL: -Initializes the free-form input package, calls QQDELS to parse the'
declarations, "and calls QQIOLS to' parse the [io—list]s.
:QQIOLS: - Called by QQINTL to parse the [io-list] selected; it calls QQFIOL
@ ' . to find the [1o-name] specified and then calls QQVFLG to parse

> and flag those Variables which‘follow., - ' .

s




QQIVAL:

QQIﬁRT:

QQKLS:

QQLEX:

QQLVAL:

QQLWRT:

QQONPAR:
QQNUM:

QQREAD:

10

4 ’
Called by QQVEXP £o-parse a single [integer-value] fromlthe
input and to assign it [repeat-value] number of times to the
current (integer) variable.
Called by QQWRIT to output all the values associated with the
current (integer) variable; output is in a form compatible

with free-form input specifications.

)

.'Returns the partition class (alpha, numeric, special character,

of other) associated with the kth character in the KHAR array.
This function -uses an algorithm for character comparisén that is
machiﬁe—dependent. The or&ering of the internal representation
of characters is used to establish the partition and must be
changed for different orderings of characters.

Lexical analyzerf acts on the KHAR array which contains the
current card image to determine the next syntactic symbol;

Called by QQVEXP to parse a single [logical-value] from the

input and to assign it [repeat;value] number of times to the

‘current (logical) variable.

Called by QQWRIT to output all the values associated with the
current (logical) variable; output is in a form compatible

with free-form input specifications.

.“Called.by QQIEXP to parse the [name-part] of a free—forﬁ [input-

expression].- .
Converts numeric string}containéd in.KHAR array into its numeric
value, either inteéer, real, or doqble‘p:ecisiqn. ' |
Parses free-form input, setting variéblgs located in blank common

to the values spécified; it is assumed that the symbol table has

been filled witB'the‘necessary.information by a prior call to QQINTL.

13 | .



NQRVAL:

QQRWRT:

QQSCAN:

" QQSLST:

QQIVAL:

QQTWRT:

QQVAR:

QQVEXP:

QQVFLG: -

QQVLST:

QQUPAR:

- CQVRW: .

11

Called by QQVEXP to parse a single [real-value] from the iaput
and to assign it [repeat-value] number of times‘to the current

(real) variable.

Called by QQWRIT to output all the values associated with the

current (real) variable; output is in a form compatible with
free-form‘input specifications.

Free-form scanner; drives the lexical~analyzer QQLEX and maintains
the necessary information for the current and look-ahead syntactic
symbols. - , '

Called by QQVAR and. by QQNPAR to parse a [subscript-list].

Called by QQVEXP to parse a single [text-value] from the inbut

and to agsign it [repeat-value] number of times to the carrent
(inteéer) variable.

Called by .QQWRIT to output all the values associated with the
curript (text) variable; output is in a form compa?igle with
free;torm input specifieatibns. | ‘

Called by«QQVLST to parse the:[variable-part] of’declarations.

Called by QQVPAR to parse a single [value-exp]; it checks for a

[repeat-value] and calls the appropriate subroutine to parse

the value itself.

Called_by'QQIOLS'to'parse the. [var-part] of the selected [io-list]

and £o set the symbol table flag associated with each variable

€0 named.

Called by QQDECL to parse a [variable—list]

‘Called : by QQIEXP to parse the [value-part] of an [input-exp]

Determines if a character string in KHAR array is a ‘'variable name or

a

a reserved word.

14
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QQWRIT: D:i?ing routine to output all variables which appear in the current

N

[io-1list] in a form compatible with free-form input.

Coding information

» Literals and constants:
The literals used in the free—forﬁ system can be divided into the following
clagsés: : -
. 1) The integers 1:25 are used as error numbers;
2) the integers 0 and 1 are used as flags in the symbol table;
3) the integefs 1l and 2 are used to indic&te a reference to theicurfent
scanner token'and‘ldok-aheéd'scanner token, respectively; |
4) the integér 0 is used as a flag té indicate no error conditions exists;
5) the integers 1-72 are used as'subscripts in referencing various arrays;
‘ 6) the integers 0 and 1, the real number 0., énd the double precision
nhmber OfDO are use& in initiaiizétion;
7) the integer 1 is.used as én incré%ent/aecrement;
8) the‘log;gél ponstaﬁts'.TkUE.-and .FALSE.; -l
9) lthe integer -1, the real number:ld. and the double-precision-numﬁers-
l.bl and‘¥llbo a#e“useq'in conﬁe;ting a.string value to a numeric value.
Constants'are divided into two classes: o
1)  those values that are ass;gned'iﬁ the"CbNSTANTS" §ection_of each routine;
2) - .tpbse values which, while assigned in the "INIIIALIZATION".seqtioﬁ of
- eéch.réhtineb usually femain constant throuéhodt execution_of'the entire ‘

t

free-form system (they can be changed during execution but are more

constant than most variables).

The -two classes of constants are described in the fbl;owing tables:

<




NAME VALUE

RSWL(*,*) (see

description)
"NRSW .~ 7
LRSW 9
NUM(*) - 0,1,2,3,4,5,
6,7,8,9
ISIZE . - 1°
RSIZE 1
LSIZE |
" CSIZE - - 2
+DSIZE : 2
NLIM 6
NAME (%) 1HI, 1HR, 1HL,.
HVAR >

13

CONSTANTS (Class 1)

SUB. BLOCK
QQVRYW -
/
QQVRW/ . -
QQVRw| -
f
QQDGT ] -
QQBLOK  /QQSYM/
QQBLOK /QQsyM/
QQBLOK : /QQSYM/'
QQBLOK-\ /QQsYM/
QQBLOK /QQsyM/
'QQBLOK - . /QQsyM/
QQVRW | -
QQIWRT -
QQLWRT -
QQRWRT g
~ QQCWRT ‘ -
QQDWRT - -
QQTWRT - —-
QQBLOK /QQKHAR/

DESCRIPTION

Reserved word table; con-
tains all reserved words
recognized by FFORM
system. "

Number of reserved words

contained in RSWL..

Length of longesf reserved
word in RSWL.

Number table; contains all
digits as characters.

Number of words occupied
by an integer value.

Number of words occupied
by a real value.

Number of words occupied
by a logical value.

Number of words ocdupied
by a complex value.. . '

Number of words occupied =

. by a double precision

value. :

Maximum length of a variable
name, in characters.

Contains first letter of
reserved words ;n RSWL
array.

The number®of values to be
written on one line of

" output.

Contains all the letters
in the alphabet (A-Z).
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NAME VALUE SUB. " BLOCK ~ DESCRIPTION
PLUS :ﬂv 1B+ ) QQBLOK - /QQKHAR/ Plus sign charaaﬁer{
MINUS 1H- _ QQBLOK /QQKHAR/_ Minus sign character.
STAR 10+ QQBLOK  /QQKHAR/ - Star Character.
SLASH 1/ © QQBLOK /QQKHAR/  Slash character.
EPARﬁN - 1H( | - QQBLOK /QQKHAR/ Left parenthesis character.
RPAkEN -N;\““‘”IH)M - QQBLOK /QQKHAR/ Right parenthesis character.
EQUAL 1H= | ‘ QQBLOK /QQKHAR/ Equal sign character.
* BLANK - 1H | QQBLOK /QQKHAR/ Blank aharacter
\COMMA 1iH, - éQBiOK _ /QQKHAR/ Coﬁﬁa character.
. . o
PERIOD “1H. ~ QQBLOK /QQKHAR/  Period character.
POﬁND 1H# QQBLOK /QQKHAR/ Pound sign character. .
. fDFﬁK - 1H$ QQBLOK /QQKHAR/ Dollar sign charactér/end—

of—file mark

ALPHA | 1HA 'QQBLOK /QQKHAR/  Signifies alphabetic
: ' . : character partition class.

NUMRL " 1HO  QQBLOK . ' /QQKHAR/  Signifies numeric
: o o : character partition class.

SPCHR . 1H¥ QQBLOK - /QQKHAR/  Signifies special . -
' ‘ S . ‘tharacter,partition class.

OTHER . 1 QQBLOK . /QQKHAR/  Signifies unrecognizablé
' e ' e : character partition class.

CONSTANTS (Class 2)

.

- (Relatively constant constants)

SLIM. = 50 . QQINTL . /QQSYM/ ' Maximum number of entries
; ' T . : s o - which can be made in symbol
~ -+ table ‘(at end of execution

_of QQINTL, SLIM is set .to-the
number of entries which were-
made in the symbol -table).

KSTART ' 0 -  QQINTL /QQPARS/ The column number minus 1
QQRCAD - _at which scanning will commence
N ~ when a new.card image is read
by the scanner.
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NAME VALUE SUB. . » BLOCK - DESCRIPTION

~ KEND : 72 QQINTL - . /QQPARS/ - . The last column on the card
' QQREAD image that will be scanned by

the scanner before a new card "
image is read.

* Word lengths:
| Six types of variables can he input or output by the free-form system:
INTEGER, REAL, LbGICAL, TEXT, DOUBLE PRECISION,Vand COMPLEX. For a particular
implemeﬁfation, the number of words occupied by a single-value of each' type
must be specified by setting the constants ISIZE, RSIZE, LSIZE, DSIZE, and
CSIZE to the number of words cccupied by a single value of the corresponding
type (it is assumed that a single text character occupies the sameé amount of
storage as a single integer value-—hence there is no need for a TSIZE constant).
The constants ISIZE...CSIZE are all of type integer themselves as the free;form
systen will only handle values that occupy integer multiples of whole words of
storage. - ihus it is possible for a double precision value'to bccﬁpy four words
of storage (DSIZE must be set to four in this case) but it is mnot possible to
input a value for a Variable that is declared to be a half—word integer variable‘
,This'restrictlon is necessary so that. when storing input values or fetching

»

values to be output blank common is addressed in a uniform manner which

~

maintains "ANSI standards andathe transportability of the free—form package. N

* Raming conventions:
All subroutine, function, and common block names.within FFORM startlwith

the 1etters QQ_in order to ninimize conflict with user.cr system routines.

Alliconhon block'lccations whichlare unused in'a given'subroutine,are

represented by dummy variables of\the'fqrm ZZZn or ZZnn where n is a.digitf

Each dummy variable may span the area occupied byba,number of variables or arrays.

<
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. Machine dependencies occur in subroutineé QQBLOK, QQKLS, QQIﬁTL, QQVEXP,_anu

QQWRIT as follows: - . .

QQBLOK: This routine initializes the constants ISIZE, RSIZE, LSIZE; CSIZE,
.and DSIZE, nhich determine the number of words of_ storage occupied
by a ualue'df the corresponding type anu nust be set}tc match-a
particular impiementation. ’ | |

QQKLS: This function uses-a machine-dependent algorithm for character
compariscn. | |

QQINTL: These rcutine redefine biank common, which is allocated in the

QQVEXP , o

QQWRIT-,_calling (user) program, to be only one word long. This will cause

"a problem in computer systems which require all cccurrences.of

‘common to be of the same length.

Limitations . . .
FFORM is subject to the. following limitations: 1) anl variable names must
start with a letter'ana are limited to six alphanumeric characters; 2) the .

maximum number of input variables which FFORM can handle at any one time is 50

3) all text information is .stored one, character per word; and 4) no check 1s made

to see if file unit numbers are.valid--such errors are left to.the:computer system.

oL

-
i

Errcr Handling

“

FFORM checks for. 25 error conditions. If any of these conditionsnoccurs; it

. outputs an appropriate error number, undersco: s that part.of the input card in

'

error;wskips down the_innuﬁ]file to the end of an input block, indicated by a
dollar sign ($), and returns to the calling program with ERROR set to the appropriate - .

_ nonzero value. 'The error messages"are listed in Anpendix III.

N



Extensions.

Syubol table: the symbol table islcurrentlyfaccessed'by a simple‘linear
.search. If its size is subs&antially increased, it might be worthwhile to use a
hashing algorithm instead. The only changes would involve subroutines QQINST - -

. (symbol table insertion) and QQFIND (symbol table lookupj

Octal values: the current implementatioﬁ does not permit octal values as
iaput. It is only recessary to change subroutine QQNUM in order to read octal
values.

” Scanner extraction: the free-form scanner can be extracted and used in a

different environment., It includes the routines QQSCAN, QQLEX, QQERR, QQKLS,

QQNUM, and QQVRW.

Computer resources

/

-;Storage: /‘
The object deck for the free-form input svstem occupies 7124 (octal) words

" of storage when compiled under the Nerle 6400 Fortran Extended compilnr, optimization-h

level 2., _
N / " _ _ . ) ]
. Execption time: ' . ’ . ' >

g/The execution time for the free-form system dzpends- primarily on the number.

A A o | . : S
] of tokens which must be parsed to interpret the declarations and the input directives

4 [

(examples of tokens' a reserved word, a variable name, a left parenthesis, a numeric

v

© value, i text constant, a comma, etc ). It takes, on ‘the average,'approximately

2 x 10 -3 CPU seconds\per token on the CDC 6400 computer. For example a short . |

sample run using the free-form system contained about lOO "free-form input tokens"
and required 0.195 CPU seconos to execute. Hence, if the average input card ; ;
{

contains about 15 tokens, then FFQRM will process about=30 cards per second. }

O 20
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Sample runs- ' ao ,
<

o

and input data cards, plus the associated output ggnerated-by‘the programs, for

B

two sample runms.

Aruitoxt provided by Eic:

The annota;éd listings on the nekp few pages illustrate‘the control, program;-

S



XFFIS»T105CM45000., | '~ SMALL FREE FORM INPUT EXAMPLE
-ACCOUNT» XXXXXXX X XXXX XX o | - o

MNFs Jd.
COMMENT.
COH”ENT.*‘##############t##*#‘#########t########
'COMMENT+* THE MNF CARD CALLS- THE FORTRAN COM=- *
COMMENT.# PILER TO COMPILE THE SAMPLE EXECU-  *

”~

.. COMMENT.* TION PROGRAM. *
. COMMENT, tt*ttttttttttih#ttttt#tttttttttt*ttttttt
COMMENT.
COPYBRs INPUT,DFILE.
COMMENT. _
a CUMHQNT.tttttttttt#tttttttttttt#ﬁttt*#ttt#*ttt*# e

COMMENT.* THE COPYBR CARD COPIES THE DECLARA- *
COMMENT.* TION FILE, WHICH FOLLOWS THE MAIN *
COMMENT.* PROGRAM» TO THE LOGICAL FILE NAMED *
COMMENT.* DFILE. THIS IS NECESSARY AS THE LA
COMMENT.* SUBROUTINE .QQINTL AUTOMATICALLY * .
*
*

~ COMMENT.* REWINDS THE DECLARATION FILE.
.cOHHENfﬁttttttttttttt##########*####***#####*#*

_COMMENT. .-
ATTACHs BFF, ID=BFF.,

COMMENT. -
COHHENT.##*####*#######t####t###t#t##########*##
- COMMENT.* THE ABOVE CARD ATTACHES THE FREE *

* COMMENT.* FORM INPUT SYSTEM. *
COHHENT.###*########t##t####t#########t##t###### ;
COMMENT, v >

. LOADsLGO.

.- LOADy BFF 4

- EXECUTE’FFIEX’INPUT’DUTPUT’DFILE.L
COMMENT, ~

CUMMENT.*ttt#tttt#ttt#ttttttttt#ttttttt#tttttttt
COMMENT.* THE THREE ABOVE. CARDS: LOAD. AND EXE= =

—COMMENT. * CUTE THE SAMPLE PROGRAM, - - *

COHHENT.**#**#*****#****#***##*****#*******t*#**

CUHHENT.. : - : s

*EOR S ' "

o PRUGPAH FFIEX(INPUT:UUTPUT’TAPEIQTAPES'INPUT’TAPE6-OUTPUT) S

c

C SIHPLE EXAHPLE OF THE USE OF THE FREE FORM INPUT SYSTEH

C
COHHON 17/ K(Z!Z’Z)’ A(ZO)’ B’ BFLAG(3)’ X’ Y’ ls . .
. "AREA» LEN’ HIDTH . < . "

. INTEGER Ky A o

REAL '8 '

.. LOGICAL  BFLAG

. COMPLEX “Xs Y» Z . R - S
: _ DOUBLE. PREGISION AREAs LEN, WIDTH. - ; o
c . . - - o - Lt

e,

c . G
R INTEGER.- WS IUID’ ERROR" -~ > : . .
INTEGER - DCF’ INF’ ERF, UTF’ ECF o R
c R ' L A
. .c ) . N ) - ‘ . h
c DATA WS,  IOIDs» ERROR. |
e . 10y MHs . 0/ .
DATA - DCF, INFs  ERF» UTF’ . ECF N
e . 1 1y 2 5y - by T 6 7. '

a'.’ .j..~ ) . ‘):3




CALL QQINTL(WSs IOIDSDCFsERF ) ERRDR)

‘WRITE(651)
.1_FORMAT(42H1---FREE FORM INPUT AS ECHOED BY OOREAP—-— 14 1HO)
" IF(ERROR. +EQ. O0)CALL QOREAD(INF;ECF:ERF,i ERPDP) croT
. WRITE(6s2) . .- '
2 FORMAT(1HO»/»34H0--—0UTPUT AS HRITIEN BY OOHRIT-—— // M0
IF(ERROR .ZQ, O)CALL QQWRIT(OTF )
STOP o ] R : 1
END S s B !

-

*EQR :
-INTEGER K(Z’Z’Z?

TEXT - A(ZO) T

‘REAL B . L
LOGICAL BFLAG(%) ' Lo
COMPLEX XsYs»2 C
DOUBLE PRECISION AREA‘ .

.LENs WIDTH $ o

s
*EOR . - R
7 ° DATE3 JUNE 9 1977, ./ - .
A = ZAREA IN SQUARE_HILESE’ B = 40E2>
‘K{ls1s1) = 4%3, 60, “9’ . ' -
S . 155, . 2
BFLAG(3) = ,Te» X = (4.’.975)9
BFLAGL2) = F, Y = (7E4»3.9))
BFLAG(1)' = (TRUEes» Z = (99.65014)s | o R : -
Ki292s2) = 4522, i o - E
LEN = 65E6,» - WIDTH = .44,.,3,.
AREA = o1D=6 $ R
*EOR ' - = A
*EOF . S T ey

— R T, i - . N

4



" ===FREE FORM INPUT AS ECHOED BY QQREADS-= -

T . .. '._ - ) .
.4 . DATEI JUNE 9, 1977 .
A s ZAREA IN SQUARE MILESE, B = 40E2,
. Kfls1s1) = 4%3, .60, =95 . . o
N W L LT S
BFLAGL3) & oTes X = (445,975)s
BFLAGI2) = Fy . .Y = (TE4s3.9)s
BFLAG(1) = .TRUEs» Z = (99.65,1.)5 .
K(2s252) = 4522, ' . ’ o
N LEN = 65E6, - WIDTH = 44,3,
AREA = 1056 s
Lo g o .\.\\; o R
_===0UTPUT 'AS' WRITTEN BY QQWRIT---
K e’ . "‘ 3, \ 5 : ..3.’ - 3,
. i 60s N . e =9 .. . - 755
A « =2AREA IN SOQUARE ‘MILESEz, * :
B ' = . <4000000E+04s a .
‘BFLAG = Ty Fy Ty C B
X = [ +4000000E+01s <9750000E400), .
Y .® { «7000000E+055> +3900000E+401),
Z | = ( .99650Q0E+025 +1000000E+01)5 -+ -
AREA. =  ,10000000-065 ‘ | -
___LEN/— s . ,65000000%085
WIDTH =  .4430000D+02,
$ | Lo
“ ) 1}
< //».
. : o
"f’in
? .i' -
7
: \ 24
1 Al 4
' ﬁ
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XFFILyT10,CM47000, | N LARGE FREE FOPM INGLT EXAMPLE
ACCUUNT:XXXXXXXX’XXXXXX. - o
’ MNF» J.,

" COMMENTS . ‘
' counENT.tttttttttttttttttttt*tttt**ttt#tat*ttttt o

COMMENT * THE MNF CARD CALLS THE FORTRAN COM= * |
'COMMENT.* PILER'TO COMPILE THE SAMPLE EXECU- * \

COMMENT«* TIOH .PROGRAM, ' %
cunnenr.***tt*tttttttttttttt*t**tﬁ*tttt*t*t*ttt*
COMMENT. " - ° - N
COPYBRy INRUT,DFILE, .
COMMENT.

COHHENT.##*!***********i***********#************

 COMMENT.* THE COPYBR CARD COPIES THE DECLARA- ¥
COMMENT.# :TION FILE, WHICH FOLLOWS THE MAIN  #

COMMENT.* PROGRAM, TO THE LOGICAL FILE ‘NAMFD  *

COMMENT.* DFILE. THIS IS NECESSARY AS ‘THE *

'COMMENT.* 'SUBROUTINE QOQINTL AUTOMATICALLY *
*

*

. COMMENT.* REWINDS THE DECLARATION FILE.
CUMMENT.**************************#************

COMMENT. . ‘ .
. ATTACH:BFF{TD-BFF. .
 COMMENT. -
: COMMENT.*******t********************************
'COMMENT.* THE ABOVE CARD ATTACHES THE FREE *
COMMENT.* FORM INPUT SYSTEM. *
.CUMMENT.*************t*******#***********#******
COMMENTS
LOAD» LGO, . . R
LOADsBFFe =~ - L
EXECUTE’FFIFX:INPUT»UUTPUT;DFILE% ) T T
COMMENT. o

CUHMENT.****************************************

"COMMENT.* THE THREE ABDVE CARDS LOAD AND EXE= * .
COMMENT.* CUTE 'THE SAMPLE PROGRAM; s O ® -
cunnENT.tt****tt****tm*t*ttt*#t*ttt*tt*t***tt*tt
COMMENT.. : e
*EOR, - . P N T . .
| PROGRAM FFIEX(INPUT;DUTPUT;TAPE&’TAPES-INPUT,TAPFA-HUTDUTJ
c .
C LDNGER EXAMPLE DF THE USE OF - ?HE FRE= FDRM INPUT SYSTEM o
C, e
CDMMDN 11 K(z.z.Z). A(ZO). B BFLAG(B); 7y T
AREAs LEN» WICTH, - CUM(5019)9 SAVE(4959E)9
DIST(3,3)5 TIFE(3,3), VEL(3s3)s DX, DY, D7,
- XMINs XMAXs YMINs YMAXs ZMIN» ZMAX, : :
_ ~ XRATE» YRATE, ZRATE» MEAN(S5)» $D(5), AVG(5) .
INTEGER COM- i : N T N : .
.. REAL SAVE T ' o
. ¢~ DDUBLE PRECISIDN orsr,urrne. VEL Q g s )
- * COMPLEX ™ DX» DY DZ . - CRCT TR
. INTEGER  XMIN) XMAXs YMINy YnAx. znrN. _ZMAX B
. REAL XRATE, YRATEs ZRATE . T
‘DOUBLE PRECISION MEAN, so. AVG “ | .o
INTEGER - K» A "~ . ‘ N
REAL . - B . . . '.. - / . .
LOGICAL" ' BFLAG o . -
COMPLEX X» Ys- 2 . - . :
DOUBLE PRECISION AREA, LEN, WIDTH

e o o o
©

’"



%,. ) ‘." ".‘23 LI

INTEGER - WS» I0ID» ~10I0B»

. - I0IDA, ERROR -
_ INTEGER  'DCF, INF, ERF,. OTFy ECF |
Cc T T ey e
c ’ '.: . ' ’l ‘ ! - * , .
. DATA -~ - WS» I0ID; IOID .~10IDBys ERROR /
e < SR ¢ B . 1H » - 1HA, ~ 1HB» Lo J /
DATA ~DCFs - INFy ERFs -~ OTFs" . ECF
S o /. 15, - -%). P 69 : by 6 ./
B o . S ST
c . . s
K B Clll QQINTL(US’IOID’DCF’ERF’ ERROR)

" WRITE(OTF,1) ‘
"1 FORMAT(42H1-=-=FREE FORM INPUT AS ECHOED BY QOREAD--- 1/ 1HO)

CALL OQREAD(INFQECFvERF’ ERROR)

> "WRITE(OTF,2)
2 FORHAT(IHO;1’34H0-—-0UTPUI>AS HRITTEN BY QOHRIT--- l/ IHO)

CALL QQWRIT(OTF )

CALL QQINTL(WS» IDEDASDCFsERF» ERROR)
o WRITE(OTF»12) IOIDA - ‘
12 FGRHAT(ZBHO--UUTPUT FOR SUBLISIleAI:

. © o+ 24H AS HRITTEN BY OOHRIT-—- 7/ 1HO)
- CALL QQWRIT(OTF ) ) :
CALL OQIETL(HS’IOIDByDCF’ERFy ERPOR)

‘WRITE(OTF,11) -
11 FORHAT(53H0--—FREE FURH INPUT- FOR SUBLIST 8 AS ECHOED RY. QQREAD

. 3H=== 7/ 1HO)
‘CALL QQREAD(INFECF s ERF)
WRITE(DOTFs12) 10IDB ) :
CALL OOHRIT(OTF Y - e e e T
sTOP” o . . o 4 T -
- END

FRROR) "

*EOR
INTEGER' K(25252)
TEXT_A(20) = o | SRR -
REAL'B ' L S e ] .
. LOGICAL BFLAG(3) ; AT . B ;
COMPLEX 'XsYsZ = - - o . - o
'DOUBLE PRECISION AREA.
LENs WIDTH S .
TEXT. COM(5054) . \ L o
. REAL SAVE(45556) - -
DOUBLE PRECISION. DIST(353), TIME(a.a). VEL(B:B) - L
COMPLEX DX, DYs DZ .. e ;
 INTEGER XMIN, XMAX, YMIN, YHAX» ZHIN, ZMAX ‘
REAL XRATEs YRATEs ZRATE o .
DOUBLE PRECISION. MEAN(5)s SD(5), AVGUS5) -

COM(154) = =Y AXIS-DISTANCE

! ‘ . 26\

N

FEIRN

OF TIME

EY

9 .o

s .
(A) ZMINs ZMAXs YRATE» BFLAG - : T
(8) 0Xs DYs AVG T e e C
s
*EOR ' - . .
.. 4. . DATE® "JUNE 9, 1977  / . - T
AVG = 4%3,E42, MEAN = 4%65.6666s SO = 4*,0015, -
XRATE = 65¢1s YRATE = 1, .ZRATE .= 99,676, : )
MEAN(5) = 4D4s SD(5) = 5E5, AVG(S5) = 26, 0010-10, b -
COM(151). = =X "AXIS-TIME IN MICROSECONDS .. - . - 2
COM(1,2) = £Y AXIS-VELOCITY AS A FUNCTION OF TIME g ‘1,
COM(1,3) = 2DATE AND.TIME:t JUNE 13, 1977  9152' AJM. CEy
AS A FUNCTION ' z,



a4 BN . A( 24
KMAX = 500, YMAX = 249 IMAX = 27,°
- XMIN = 09 YMIN = 1p . ZMIN = =3,
DX = (40.,9-36.)» DY "(1 3765 99.000001)y DZ = (-676 1,93, 27!
DIST(151) = 9%0ss TIME =~ 9%0.» VEL = 6%0e»
- 3%1es
' SAVE -= 40%999, 999’ A -
- 40 % -111,111, 40 * . 999,999,
A= SAREA IN SQUARE HILES—D B = 40E120s

- K{lplsl) s &3, 60> «9,
. . 755, . ‘.
.BFtAG(3) 8 oTe2 X = (4o’o975)i
BFLAG(2) = £, Y = (7E4»3.9)> ,
BFLAG(1) = TRUEe» Z = (99,65514)s .
- K(29252) = 4522, ‘ . o ;
LEN = 65E6s : WIDTH = 44.3"
AREA = olD-b- -3
\ (B) DX = (20.s-18.)y DY = (2. 7‘2:198 000002),
AVG = 5#%18.E+10, £ 3
 *EOR ’ '
' #EOF
<
N
\\ ¢
> s -
. ‘N :
-, * 'A‘l .
2 9 :
‘ - . 4
R .




- ===FREE FORM INPUT AS ECHOED BY °°R5Ap‘f"\§:

/ DATEs JUNE 9, 1977 ! -
AVG = 4%3,E42, MEAN = 4%65,6666,
XRATE = 65415 YRATE-=. 1, ZRATE = 99,6765

MEAN(5) = 4D4y, SD{(5) = 5ES5, AVG(S) = 26 0010-109

SD lr'4*.0015’

".COM(1,1) = =X AXIS-TIME IN MICRGSECONDS
COM(152) =-EY AXIS~VELOCITY AS A FUNCTION OF TIME -

' COM(1,3) = =DATE AND TIME: -JUNE 13, 1977 9352 A.M. -
COM(1,4) = =Y AXIS-DISTANCE AS A FUNCTION OF TIME
XMAX =-5005 YMAX = 245 ZMAX = 27, -
XMIN =0, YMIN = 1, ZMIN = -3,

DX = (40.s=364)s DY = {1,376, 99, 000001)9 Dz_wﬁl-ﬁ7b 1r93 2)!
DIST(I:I) = 9%0,s TIME-'= 9%Q,s VEL = 6*0.’ .
3*10’

. SAVE = 40*99 0999’ A ’

o F 40 * =111,11)]s 40 % 999,999, -

A = ZAREA IN SQUARE: MILES’ B = .40E120, -
. o

K(2 s151) = 4%3, 605 =9»

755, : ) R
BFLAG(B) = oTes ¥ = (4.:.975)9 St
BFLAG(2) = F, Y =-(7TE453.9)5 ° S . s »
BFLAG(1) = ,TRUE«» Z = (99, 65’1 )’ : ;
K{(25252) = 4522, A : .
LEN. = 65E6) WIDTH = 66 39 _

AREA*® 10=6 . . %

'==-QUTPUT AS WRITTEN BY QQWRIT—--

3 S ¥

28

&

K = 3 . 3 4
60, - -9, 75%, 45229_
= ZAREA IM SQUARE -MILES=,

B = ,4000000+122,

BFLAG = T» Fy Ty o

X = ( +400000GE+01s +9750000E+00),

Y = ( ;7000000E405s +3900000E+401),

Z = ( +9965000E+402, .1000000E+01),

AREA (=  ,1000000D0-06, r T~

LEN «6500000D 408y LT

WIDTH 044300000402,

COM =\ ZX AXIS=TIME IN MICROSECONDS Y AXIS=,
2=-VELOCITY ‘AS A .FUNCTION OF TIME DATE 'AND TINMz,
2E1 JUNZ 13, 1977 9152 A.M, Y- AYIS DISTANCE AS:E,
£ A FUNCTION OF TIME £,

SAVE - = ,9999990E403, ,9999990E+03, .99999905+03., «9999990F+C3, .
©9999990E+403s . +9999990E+403s <9999990E403, .9999990E+C3s ~
¢999G990E+03y .9999990E+03, .9992990E+03, .9999990E+C3,

. i ©«9999990E+403y 9999990E4+03, .9999990E+03y .,9999990E+C3»
.« 09999990E403, +9999990E+03, +9999990E+03, .9999990E+C3,

. ¢9999990E+03, +9999990E+03s +9999990E+035 «9999990F4C3»
«9999990E+403s <9999990E+03, .9999990E+03, - ¢« 9999990E+C3s
¢9999990E+03, ¢9999990E+403, <9999990E+03, .9999990E+(3,
¢9999990E+03s .9999990E+03, ., 49999990E+03y  ,9999990E+C(3)

- ¢9999990E+403, - «9999990E+03, +9999990E+03, «9999990E+C3,



. DIST

TIME
VEL
bx
DZ
XMIN
XMAX

YMIN
YMAX

_ IMIN
" IMAX

XRATE
YRATE
ZRATE
MEAN .
SD
AVG

s

L%

-.1111110E+03,
-+1111110E+03,
-.1111110E+03,
-.1111110E+03,
-+1111110E+03,

" =e1111110E+03,’
. =e«1111110E+03,

-¢1111110E+03»

. =e¢1111110E+03,

'=+1111110E+03,
«9999990E+03,

«9G9GS30E+03,.

«9999990E+03,
+9959990E +03,

“¢9G99990E+03)
* +9999990E +03»-

«996G990E +03,
«9999990E +03,
«99G9G90E+03,
«9999990E +03,
O . R »
O ' '
.0
0.
O
O
0.
O b4

«10000000+015
( «+4000000E+02»
( <1376000E+01,

® w W v v e

(=e6761000E +035

“0»
500,
1
24,
-3
27

26

=+1111110E+03,

«6510000E+02, .

«1000C00E+01,
«99E67€00E+02,
«6566660D+02,
+400CCO0D +05,
.1500000D-02,
500000004065
+3000000D+03,
«2600100D-08,

-¢1111110E+03» =-,1111110E+03,
-¢1111110E+03s -,1111110E+03,
-e1111110E+03, =.1111110E+03,
-¢1111110E+03» =,1111110E+03,
-¢1111110E+03» =-.1111110E+03,
=+1111110E+03, -+1111110E+Q3,
-¢1111110E+403, =.1111110E+03,
-«1111110E+03, =,1111110E+03,
-+¢1111110E+035 =-,1i111110F+03,
¢9999990E+03,. +9999990E+03,
+99999G0E+03, " «9999990E+03,
¢+9999990E+03, +9999990E+03,
¢9999990E+035 +9999990E+03>
¢999999CE+03» ~+9999990E+03,
e9999990E+03, <9969990E+03,
'+9965990E+403, '49999990E+03,
+9999990E+03, +9999990E+03, "
" e9999990E+03, +9995990E+03,
¢9999990E+035 +9999990E+02,
no » 00, . : »
Ool ' s Co ’ T !
-00‘. » 00
0, ‘s O,
0. : .5 0O . )
Os : “ » 4100000004015,
-.3600000E+02)>»
«9900000E+02)» -
«932000CE+02),
065666600402y +65666600+02»
«15000000-025 +1500000D0=-02»
.30000000+403, ,30000000+03,

-«1111110E+02>5

" «==0UTPUT FOR SUBLIST A AS WRITTEN BY QQWPIT==-

BFLAG
ZMIN

-IMAX

YRATE
$

pe

Ty Fy T»

’;3’
27,

«1000000E+01>»

-.1117110E+C3,

‘=e1111110E+C3,

-«1111110FE+4C2,
-e1111110E+C3y’
~¢1111110E+(C32,
-«111111CE+C3,
-e1111110£+C3,
-~e1111110E+C3,
-«1111110E+C3,
-¢1111130F+C2, .
«9999990E+(2,
«9999990F+ (3,
«9999990E+C3,
«9999990F+( 3,
" +99G9990E+C3y
"«99Y999Q0E+C 3,
+9999990F+(3,
¢99G9QQ0E+C3,
«9999990F+ (3,
«9999990E+C(C2,
O. »
00 .!

0.
0.

C’o s
.1000000D+C1;

o 5566FECD+C2,

+15000000=C2>

.3000000C+C3,
r~—

-==FREE,FORM INPUT FOR SUBLIST B AS ECHOED BY QOQREAD---.

29



1

{B) DX = (20.9-18.)s DY = (2 7525198, OOOOOZ)’
AVG = 5*18 E*lOp - 'S

~°-UUTPUT FOR SUBLIST B AS HRITTEN BY QOHRIT--O o 'f.z'~t

DX - = ( ,2000000E+025~.1800000£+02), o L
DY =~ = ( ,2752000E+01s «1980000E+03), L o ,

AVG = . ,1800000D+12, .1800000D+12, . .1800000D+12, .18000000+12;
S «1800000D+12, : § A TR
$ _ : S

511
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© APPENDIX 1T s
FFORM, GRAMMAR

Grammar for declarations '

,[variable-list]' = [variable—part], [varlable—list]

_[declaration—list]'.= [declaratJon] [end-of—file]

| [declaration] [end—of—line] [end-of-file] - _
| [declaration] [end-of—llne] [declaratlon—liSt}

[declaration]: =°[type1J[variableelist]

[type]' =, INTEGER I REAL | LOGICAL - | TEXT . S -
(- COMPLEX | DOUBLE PRECISION | DOUBLE

<

| [variable-part], [end-of—line] [variable-llst]

o [variable—part] o T - .

- [variable—part] [variable-name]

'I [variable—name] ([subscrlpt—list]) ' : s ,,:-‘- .

'.[Varlablefname]. = any FORTRAN variable identifler of* length less than or:: equal

’ [subsEript;list]: = [digit-1list] = ) S ' . : ol

.‘ . -‘

to six'characters.

| [digit-list], [digit-list}
| [digit list],“[digit—list], [dlgit list]

[digit-1list]: = [digit] [d1g1t] [dlgit—list]
[aigit]: = 0]1]2|3]4]5]6]7|8]e |

[end-of-file]: = §-

Grammar for [io-lists]

_[io—list]f = [end-ef—file]

-] (sz—name]) [var-part] [end-of-line] [io-1list] _
l ([io—name])'[var-part] [end-of-1ine] [end-of-file]
| ([io-name]) [var-part] {end-of-file]

[fo-name]: = any single character-alphanumeric identifier . (nonblank)

- 1
N \ v,

35,



1[var—part1 [variable-name], [varwpart]

| [variable—name]

A

'[variable—name]' = any FORTRAN variable identifier of length less than or equal to

b

~Qsix characters

~

Grammar for input cards

fiﬁput] [ionamed-lists} l [innut-list]
h[ionamed-lists]' = ([io-name]) [input-list] .
| ([io-name]) [input-list] [col—list] [ionamed-lists]
| [col-list] ([io-name]) [input-1ist] .
- [input-list] [input-exp] [end-of-file] .L_ " j - ' IR 3?
“ | [input-exp] [input-list] | | h
I [col-list] [input-list]
[col-list] [end—of—line] | [end-of—line] [col-list]
‘ﬁ[io-name]' =.any single character alphanumeric identifier (nonblank)
) [end-of-file]' = $ - | |
’?[input~exp]§ = [name—parti =.[sa1ue-part] o 'ii ) s L . e
/[naﬁe-bart]; = [variable-haﬁej' | ~. - i
I‘[variable-name] ([subscriptflist])
- [value-part]}: = [vaiue-exp], l [value-exﬁ], [col-1ist]
'I'[ralue-exp].[col-list]‘:
| [value-exp], [value-part]

|.[va1ue-exp], [col-1ist] [value-part]

I [value-exp] [col-list] [value-part] ' - ; ;-

\

| [variable-name]: = any FORTRAN variable identifier of length less than or ‘equal
to six characters . . ' . .
[subscript-list]: = [digit-list] |
| [digit-1ist], [digit-list]

. ‘ - . | - -'_ 36

| [digit-list], [digit-list], [digit-list]’




: -\‘.' . | - . '. : '. : t - N . 34

'.[value-exp]é = [value]'] [repeat-ﬁalue]*[ﬁalne]

[digit-list] = [digit] | [digit] [digit-1ist]

; [yalue] = [integer-value] | [real-yalue]
| [logical-value] |'[text-value] | [complex—value]

'_| [double—precision—value]

-[repeat-value] = [digit-list]
ldigil: - 0|l|2|3|4|5|6|7|8|9 EE -
[integer—vhlue] = [digit—list] | + [digit-list]
| - [digit-list] -, Sy
[real—value] = [integer-value] | [integer-value] n
' .| [integer-value] [digit—list] '7. Lo,

| [integer-value] [exponent]

| [integer-vaine] [digit-list] [exponent]
l [integer-value] [exponent]

: [logical-value] = T|F| T.|.F.|.TRUE. ] FALSE.

[text-value] #any alphanumeric character string#
[complex—value] = ([real-part [imaginary—part])

.[double-preci51onwva1ue] [real—value]
| [integer—value] [d-exponent ]
| [integer-value]. [d-exponent] .
'T| [integer—value] [digit list] [d-exponent]
[exponent]: = E' [1nteger-value]
[real-part]:_i'[real—value]

[imagineryfpart] = [real-value]

[d-exponent]: =D [integer-value]

. c‘;
~

g
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APPENDIX III

ERROR MESSAGES = .

- ERROR #

1 'ILLEGAL CEARACTERH |
2 UNRECOGNIZABLE SYNTACTIC SYMBOL
3 END-OF-CARD EXPECTED .
4- RESERVED WORD EXPECTED —
5 VARIABLE NAME EXPECTED A
"6 SYMBOL TABLE OVERFLOW  © 2ﬁﬁ
7 DUPEICATE DECLARATION _ S
§P INTEGER SUBSCRIPT EXPECTED :
9 LPAREN EXPECTED‘
10 - RPAREN EXPECTED
1 I0NAME ARGUMENT TO SUBROUTINE qquiTL DOES NOT MATCH ANY T0-LIST NAME
‘12 'UNDECLARED VARTABLE NAME . _" S |
13 EQUAL SIGN EXPECTED R 1 ; 5’ ‘
14 VARTABLE DOES NOT APPEAR ON CURRENT T0-LIST
15 ONE OF SUBSCRIPTS EXCEEDS DECLARED SUBSCRIPT
16 COMMA EXPECTED | ;
17} REPEAT‘VALUE MUST BE AN INTEGER
18 INTEGER VALUE EXPECTED
19 ARRAY OUT OF, BOUNDS )
20 ' REAL VALUE EXPECTED ‘
21 - TEXT VALUE EXPECTED -
22 LCGIC&T'VALUE EXPECTED ? o CF
23 DOUBLE PRECISION VALUE EXPECTED
2 COMPLEX 'VALUE EXPECTED
25 END-OF-FILE MARK EXPECTED 28



