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' INTRODUCTION

This is the external design report for the

Heterogeneous Element Processor (HEP) , imple-~-

" mented by the Ryan-McFarland Corporation under

fDeneIcor purchase order No. 014882. It is .

directed to the FORTRAN programmer as well as ; *

‘the programming staff responsible for maintainf‘  .

"ing the compiler. Its purpose is to explain the ;

HEP version of the FORTRAN language, the various ;

‘inputs and outputs of the compiler, and to give some .. .
examples as well. DR e
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FORTRAN SOURCE PROGRAM FORM = . -

1.
A FORTRAN source program consists of one main program ‘
~and any number of subprograms. ~The main program and -
subprograms are made up of statements using the FORTRAN
character set. ‘
| .1 Character Set
' The character set‘has two subsets: ,élphanumericfchér—":f
acters and special characters. ' ' ;
alphanuméric‘characters:
L . " Letters (A-2Z) and
- .Digits (0-9)
: .spec1al characters.,"
: ©  :Blank
= '.'Equals'
-+ Plus
“ = Minus-
*'___Asterisk
/ =~ Slash .
( Left parenthesis =~ . .-
) Right parenthesxs'3_1 "'vf3“ggH
, Comma o = .
-« .~ Decimal point
$  Currency symbol
'  Apostrophe ‘
- 1 - .
\\ RYAP;I'V-VCFA.!‘?.L'AN‘DI¢6i3PORATION —_—



1.2.1 Statement Labels
‘and .leading zeros are‘lgnored.1
1.2.2 Statements
. continuation lines.
-2 =
.

'Blanks may appear anywhere in a source program. They are

-_The statement label is made up of dlglts placed anywhere ;

51gnif1cant only in Hollerlth constants and format specx—

fications.

Source Statements

Standard FORTRAN ‘statements are accepted as formatted 80*
character or less lines (or records)  Bach line is
divided into four flelds- ‘

- columns © - Field
1-5  ~ Statement Label .
6 " continuation Indicator
7-72 .. . '~ statement . N
73-80  Identification .

The ldentlflcatlon field is 1gnored by the FORTRAN compller
and is prov1ded for the convenlence of the programmer.

A

in columns. 1-5 of the initial llne of a statement. Blanks

A statement consists of an initial_lihe and any number of

RYAN-MCFAR LAND VCORPORATION ___—-—/



An initial line is a line that is neither a comment
line nor an END line and contains either a blank or
the digit 0 in Column 6. A continuation line is not

a comment llne and contains any character other than
blank or 0 (zero) in Column 6. An END line is a line
~containing an END statement, which cannot be continued.

EXAMPLE:
11213l4als|6|7]89l10]11]12 . . .
2lolo| |al=|B|+
xlel
X|+ID|

‘The first line of this exémple is an initial line. The
.second and third lines are continuation ‘lines. The state- .
ment label is 200._'The'statement is equivalent to:

A= B+C+D ‘

1.2.3 . Comments .

Comment lines have the character ¢ or an asterlsk (*) in o
" Column-l. Comments are for the convenience of the programmer

and permit him to describe the program; they do not ‘influence
“the program. Columns 2-72 may be‘used in any desired format.

A comment line can'only'be followed.by‘anqthe: comment
line or the initial line of a statement. '

-3 -
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122;4.» 'Blank Lines

Blank lines may be included in the source text. Columns
1-72 must be blank. A blank line can only be followed by
'a comment line, another blank llne or: the lnltlal line of’

a statement.

1.2.5 . Source Statement Ordering

Table 1.1 shows the order in whlch source ‘statements of
_ each program must be wrltten. Within each group, the state-:'
ments may be wrltten ln any sequence..-

DATA and CONST statements may appear anywhere after Group

2 and before Group 6, but must appear after any declarations
(COMMON, DIMENSION, or type) affectlng the varlables to be
1n1t1allzed. -

3”'FORMAT statements may appear"anywhere’before Group 6.

1.3 D in Colhmn'l, Conditional Compilation

If the compller optlon for condltlonal compllatlon 1s

' spe01f1ed, all source lines with a D in. Column 1l are

. complled as though Column 1 contamned a blank._ OtherWLSe[3l
these 11nes are treated as comments.‘n‘ ; o

© RYAN.MCFARLAND CORPORATION —_—



SOURCE STATEMENT

GROUP

PROGRAM
FUNCTION
SUBROUTINE

 BLOCK DATA

v At ae g

IMPLICIT

COMMON
COMPLEX

DIM[ENSION]

DOUBLE [PRECISION]
EQUIV [ALENCE]
EXTERNAL

INTEGER

LOGICAL

MAX REGS

T"PRIVATE

RF AL . '
REGIISTER]COM[MON]

Statement Function

‘ASSignment'

ASSIGN

Assign and Uncondltlonal GO TO ;}-V*

BACKSPACE

CALL . ’
Computed GO TO .
CONTINUE ’
CREATE .
DECODE

DO

ENCODE

ENDFILE
IF
PAUSE

.PURGE

READ
RESUME
RETURN
REWIND
STOP

WRITE

..........

END

Table 1.1

=
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"The copy feature enables parts of the program to be stored

in more than one file. This statement appears as follows.

source pfogfam such that the first record of the file.
will be the next line after the COPY statement. Thus
COPY statements may be‘labelied'and referenced the'same

as CONTINUE statements. A copy statement may not precede
‘group 1 statements, nor may it follow a group 6_sﬁatement. o

—
.l.4 COPY Statement
- -COPY name e y o
where "name" is a file pathname. The name must be
completely contained on one line (not extended across
continuation lines) and may not contain blanks._
A program may contaln any number of COPY statements,
but they must not be nested deeper than three.
The contents of the named file are inserted'inko the‘
\ .

=B = RYAN-MCFARLAND CORPORATION |

e




2.1

' DATA

'referenced by an 1dent1f1er ‘which symbollcally identifies
the varlable. ' ‘

) Identlflers are used to glve names to.,;‘y:\

: characters are allowed in an identifier but only.the
- first elght are- ‘recognized.’ Certaln 1dent1f1ers may be -
~preceded by a dollar sign ($) (see sectlon 2.2).": The dollar

- EXAMPLES: o
Sox1s
' PERMUTATION
. STRAIN =
. Variables. :

Varlable names are 1dent1f1ers that represent quantltles
"which may assume a number of different values._ Each

R’hn'cf—;ew

Data is represented as‘constants and variables.{ A
constant is a quantity whose value' is expllcltly stated.
A variable is a quantity whose value may vary and is

Identifiers

- Varlables
V—~ Subprograms
-~ Common blocks = - - .
An identifier is‘a'string.bf alphahumeticfcharacters,
the first of which must be alphabetic.. Any number . of

sign is not’ 1ncluded as one of the 51gn1f1cant characters

of an 1dent1f1er.'g

v

variable has an associated data type: _1nteger, loglcal,
real, double precision, complex. The variable may‘only

assume values of that type. -

. -

. RYAN-McFARLAND CORPORATION '___,c_c/



or asynchronous.
‘pair:

_ ‘it empty.
~ function (FULL or EMPTY) to determlne its state.
' asynchronous variable 1s indicated by a dollar sign ($)

' preceding the first character of the. 1dent1f1er.‘

Vafiablés may be simple or arrays. -

2.2.1 -

A 31mple variable name ldentlfles tne locatlon in whlch a_y"
‘varlable value can be stored.. S T f '

A variable may~be either synchronous (the FORTRAN standard)
An‘asynchronous variable is actually a

A standard variable and a semaphore. Assignment to
the variable causes a wait until it is semaphored as empty -
and leaves it semaphored as full with the new value. Converselﬁ;
each use causes a wait until the variable 1s full, and leaves
The semaphore may be 1nterrogated with an intrinsic

"An -

Also, therffj
same variable may not be: used as both. a synchronous’ and anvlﬁ
asynchronous variable; i.e., $A and A may not appear in the samé

program unlt.bﬁs

Siméle Variables -

'j.EXAMPLESé o
x4
. $VALUE
"' LOOK UP

RYAN-MCFARLAND CORPORATION 4__5___;/‘



2.2.2

'Arrays

- a set of subscrlpts.
- An array has an assocxated tyoe the same as a 31mple -
variable. An array must be declared by - an array
“"d~for a smmple varlable.r.

'Eerhe declaratlon of an array s type may occur separately 3 f},f;
":_from the declaratxon of lts dmmen51ons.:‘ BERE

An array varlable name identlfles an ordered ‘set. of
data hav;ng one, two, or three dimensions. Each element
of an array is referenced by the array name followed by

declarator whlch establlshes the number of dimensions andidcf7d'
the size of each. - Typing of an array is done the same as ' .. -

S

_ RYAN-MCFARLAND CORPORATION —w



202.‘201'

' The multi-dimensional arrays declared by the programmer

Array Storage Allocation

are'assigned to the one-dimensional computer memory
in such a way that the left-most subscrlpt varles most
rapldly and the rlght~most the least. L

b"_'EXAMPLE"' | BRI
" Allocation of array K of three dlmen51ons of

’“[two elements each. S

Memory Sequence - . ' Array Element

CUOR(L,L,1)
CKR(2,1,1)
COK(L,2,1) 0
CR(2,2,1) 00
L UK(L,1,2) G
S UK(2,1,2)
L R(L,2,2)
'”Q'x(z;z;zyg‘jr,_

- JEE . AT T G TR R
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‘2.2.2;2,' Array References
Most FORTRAN statements operate upon only one element of "
an array at a time. A member of an array is referenced
in the form: R ' ’ -
‘ -array”(sl,sz,s )
where "array" is the name of the array, and the S are
subscrlpt express;ons. S A subscrlpt expression may be -
any expression (see section 4.1). The expression is
converted to type 1nteger after evaluatlon. L
EXAMPLES : | | ' '
vy
| STATION(K) _
R Q(LINE(N X)+RHO N)
The value of a subscrlpt must be w1th1n the llmlts speCLfled.
"for the array. The number of subscrlpts must equal the EREE
:~: number of dlmen51ons SpEleled for the array. _; Lo
2;3e_Data Typeé B
The following data types are deflned-t'
' ' B 'Inteqer o
o Loglcal
" Real . S
' Double Precision
ﬂrComplex e
~ The name a551gned to a varlable is assoc1ated w1th a data‘ﬂ
’type elther lmPIICltly or exp11c1tly. R R TR
= RYAN-MCFARLAND CORPORATION ,'“‘“***)




Constants =

' The type of a constant is determined bysits‘form.e?'

: The exp1101t type declaratlon statements (sectlon 3 3 l)
a551gn the type expllcltly..‘rﬂ‘ ' o

;If a variable is not'explicitly'typed by declaration, the
- compiler lmp11c1tly types it accordlng to’ the followxng

conventlons'

= If‘the identifier begins ‘with one of the letters
. I, 3, K, L, M, or N, the type is INTEGER. '

- Any:other‘first Iétéé:'impiiés:REAL, L

The IMPLICIT>statemen£'may be used to alter the'aBOVe'
- conventions and/or introduce 51m11ar rules for types other-
' than 1nteger and real. See sectlon 3 3. 2.

. For an asynchronous 1dent1f1er, “the flrst character after
'the dollar 81gn 1s used for 1mp1101t typlng.

- 12 -
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2.4.1 Integer Constants.

—_— An integer constant is a signed or unsigned string of,‘

~ decimal digits. It consists of up to 19 decimal digits

' in the range —263(& -9.2 x 1018) to +263—l (v 9.2 x 1018)
The internal,representation'of an integer isAa full word
(64 bit) two's complement number. However, integer division‘A
produces a result accurate to only 46 bits."

EXAMPLES. '
-1 '
- 1234567890

2.4.2 " Real Constante

A real constant is a signed or unsigned string’of'decimal‘
digits that inciudes a decimal point and/or an exponent.
Any number of digits may be included, but oniy the first
fifteen are significant. A realﬂeonstant has one of'the'."
following forms: . R T "f:‘

B P o S 0 S £

- ii.Eie o +.iEte ‘;ii.iEie'

'where i is a string of dlglts and e is a l— or 2- dlglt _
exponent to the base of 10. ‘The plus (+) character lS L
optional. The magnitude of a real constant is in the

n‘appfoximate range of 5.4 x 10 -73 to 7.2 x 1075 :4'~;f ffﬁfq
EXAMPLES.v
3.1415
, +0.0314;5E+2 o Ce
 J031415E2 -+
’ | 31.415E-1 S -

= 3R7AN.McFARLAND CORPORATION ‘;__;__42.4



- Internally, real data is stored as follows:

01 78 . 63
s cC | M.

e

where S 1s the sign (+ —»O, - = l)%?fﬂu H\AAC*V&¢“%
C is the base 51xteen characterlstlc plus 64.
7 M is the mantlssa (56 bits) Aﬂpkbibﬂjl&.OMb’dJ ﬂf?¢u

P The mantlssa lsAnormallzed.

2.4.3 Double Precision Constants B

- A donble'preeisibn constant is a eigned'er unsigned string
if‘of decimal digits that lncludes an optlonal dec1mal p01nt o
_5and an exponent Any number of dlglts may be 1ncluded,

‘5but only the flrst twenty nine are significant. A double

"pre01510n constant has’ one of the followxng forms. S
T - 1D+e . ti.Dte - + 1D+e ey +1D+e S o
”w:where i 1s a strlng of dlglts and e is'a 1- or 2—dlg1t ‘
i_ exponent to. the base 10. The plus () character is optlonal
7nghe magnltude of a double precision constant is 1n the
'~fiapprox1mate range of 5 4 X 10 79 to 7 2 X 1075
EXAMPLES.:M;Tn S :
31415927nl7ff{?_03~1”'”
3.141500 -
31415 930-04 -

‘.‘\.

T
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Internally, double precision constants.appeér as a real L
'constant followed by an integer extension of the mantissa: ==

b o ‘Qo\ .
@ S A AN L
=

- sign

F: Characteristic
'~.'Mantlssal (56 bltS)
Mant::.ssa2 (653l blts)

= 0 n
HoRT e

z
SN
1

2.4.4 Complex Constaﬁts c

;‘A complex constant appears as an ordered palr of real o
jconstants enclosed 1n parentheses.-v ' i
: _(?l’ r )  .

.The real part is rl éndithe;imaéinatymbart~i§ffé;: E

EXAMPLES. |
(0., 1. )
(5 2 2 6) I L
o R (=3, E12, .0173-16)*' e R |
S fInternally, Complex data 1s stored as two real constants P
) Q'(see 2 4 2) S ) ST j .

=L ;‘.YAN'M'CF),\-’RLAN(IS"CO'RPORATION_A..A_—"-.-’/ ;
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A logical constant .is a truth value. |

'"zero (.FALSE.) or non-zero {.TRUE.) .
2.4.6 'Hollerith Constants

‘A Hollerith constant is a strlng of characters whlch is
'represented internally by 8 bit ASCII codes. A Hollerith

1;1t may not appear w1th1n an expressmon.A It is treated as'

_constants:

K;Uwhere n lS an un31gned 1nteger constant and C ‘are characters..

A .Intetnaliy;~Eﬁé characté£s are‘packed‘eiéht“pér word;'Theathu_
two forms on the left are equivalent and imply left justi- o7

" multiple of 8). The R and L'forms’ihdicate'riéht and left ' .
 :3ust1f1cat1on respectively, however these two forms indicate fiﬂ
fablnary zero paddlng (if necessary) not blanks. -All characters

"“1nclud1ng blanks, are. 51gn1f1cant in the strlng.,;,V- N

R M €
: v e .

'Logical'Constants

.TRUE. or .T. .  .FALSE. or .F. -
A logical constant occupies one word which is either

constant may appear wherever an expressmon may -appear, however

an ;nteger constant., ' There are four forms for Hollerith

...C ' ‘ . nLC C -..C

.
e C. 1%

172

fication with trailing blanks (if.necessary to pad n to a *

w1 -
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';The'apostrophe may be included in an apostrophe- delimited“ A
”‘Hollerlth constant by usxng two consecutxve apostrophes in .fﬁ

;the strlng.,

'EXAMPLES:.i

1HA

.

b|b|b|b

(ascIii)

C2HA - -

bi{b|b|b

. (ascii) ' ‘;{?3;ﬂ 

'ABCDE'

E|b|b|Db

‘.(ASCII)'

D|E|F | b

,‘5’;_: 'ABC"'.DEE_i |

. (ASCII)“‘>f‘;

~'| o000

0000

0000 | 0041 &

.‘HEX)".

4142

4344

4500 | 0000 -~

. suascom

-7

”ﬂ[;E(HEX)'E}[:.
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2.4.7

. where the D; collectively represent a strihg of up to 16

_=_ ’stored 1nternally right justified in one word " They are
treated as 1ntegers w1th1n expressions. SRR -
‘EXAMPLES:  ’
X FF' .
x OOOFFOOO' g

.Hexadecimal Constants =

Hexadecimal constants are written as foilows:
Nt '
xDlDzO’...

hexadecimal digits (0—9, A-F). Hexadecimal constants are =

-18 -
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3.1

" EQUIVALENCE statement
'”ﬁMMAXREGS statement.

f;ArraY‘Deciarators *’s'ﬁx";aTt”“;dm,?'

: fhrrays mayAbe defimed”by:several”statements:q,

',iﬁ/DIMENSION j,,ﬁéﬁg 777; e e e

' SPECIFICATION STATEMENTS

y‘Declaratlons are used to supply descrlptlve - f ~.f'5?{?tl
»; information about the’ program rather than. to specify S

' computatlon or other action. :This descrlptlve 1nfor-7l

. mation primarily concerns the 1nterpretatlon of source

program identifiers and object program»storage allocatlon;ff'

'ftThe follow1ng declaratlon statements must all appear fif"'“
. in the program prior to any. non—declaratlve statements
f and statement functlon deflnltlon statements. 2

_t\Explicit'type“statementstfgffTc‘
¥ IMPLICIT statement =~
 DIMENSION statement
. EXTERNAL statement

_ COMMON statement

fﬁDATA statements are not requlred to appear 1n the program K
':{"prlor to any non- declaratlve statements.uT“‘"~“ L

QiﬁExp11c1t type statements
| COMMON™ .

.."j-l'.g - : _' e

— ' RYAN-MCFARLAND CORPORATION e




’"*f{fﬁy:{;jh;g{yff’~g INTEGER A(7,32) ,B

a”Array deElarators are used in theee'statements. Each
array declarator gives the array identifier and the j.fﬁ"“‘
- maximum values each of its subscripts may assume, thusghaﬁf

The maxima must be integers. An array may have one,
- two, or three dimensions.. ' e

"vspe01fles EDGE to be a two ‘dimensional array whose flrst ff
“f'subscrlpt may vary from 1 to 10 1nc1usxve,'and the‘ SRR
;fsecond from 1 to 8 1nclu51ve.f‘Q-;Vy~ﬂ R

i f{Arrays may also be declared in- the COMMON and expllc1t f
f:vtype statements ‘in the same way. p.H J*mzr FRR A

.3.1§1.115;vafiablé Dimensions.'f
'”*LWlthln a subprogram, array declaratlons may use 1nteger f _
fbffvarlables provxded that the array name and varlable j;jf;?tf
wﬁfdlmenSLOns are formal parameters of the subprogram.l The~ﬁi};z
K actual array name and values for the dummy varlables are"f?f
,f{,glven by the calllng program when the subprogram is called.;

1dentrf1er.(maxl, max., , max3)rh

- < L

. For_example,'the statement .

DIMENSION EDGE - (10 8)

"1EXAMPLEe;'J~”

g DIMENSION PLACE (3 3 3) ,HI(Z 4) K(zssrrﬁfﬁ

COMMON X(lO 4), Y Z

o DOUBLE PRECISION K(6 10)

RYAN:MCFARLAND CORPORATION . -




3 . 2 ) '._’

Quantltles needed for reference to the array are evaluated
~upon entry to the subprogram and unchanged by any sub-

*.'parameters.
‘DIMENSION'Statement 'p'--';yff;‘jaﬂf;f*,f[5fqi'ﬁ";1,1'*"fij B
‘pThe DIMENSION statement is used to declare 1dent1f1ers

'Vbounds of the array subscripts. The- 1nformatlon supplled
'fhln a DIMENSION statement is requlred for the allocation
_'of memory for arrays. Any number of arrays may be declared
gnln a 51ngle DIMENSION statement.,fl ‘

I_where s is an array declarator. :

S ;Each array varlable appearlng 1n the program must represent
fvfgean element of an array declared in a DIMENSION statement,pnzf
" 'unless the dimension information is given in another "‘”“’?
‘Lstatement. When the dimension information lS prov1ded T
."1n a COMMON or expllc1ty type statement, it may not appear _;

" ’in a DIMENSION statement. The DIMENSION keyword may be _Q;ﬂ’l
" abbreviated DIM. | ' -

sequent modifications of the dimension variables.
EXAMPLE: -
‘DIMENSION BETA (L, M, c) :[f'

The 1dent1f1ers BETA, L, M, and G must all be formal

to be array identifiers and to spec1fy the number and

'j‘FORM::

-21 = ,zf'::
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3.3.1

He An 1dent1f1er may appear 1n only one exp11c1t type
» f statement. _Explicit type statements may be used to ‘_/
,‘itifdeclare arrays that are not dlmen51oned 1n DIMENSION fﬂi{;
T COMMON statements.ai,;gg_.“" i LT

3.3.1.1 1

'tff.Thls statement declares the llsted 1dent1fxers to be ?ﬁzifp
?f;‘lnteger type w1th each datum occupylng one. wcrd

- TYPE Deciarations

’-'The expllclt type statements INTEGER, REAL, DOUBLE -
:'PRECISION, COMPLEX, and LOGICAL. and the IMPLICIT '

'appearlng in the program.
‘ The general form of the explicit type statement is:

. Type may be INTEGER,'REAL,'DOUBLE, bOUBLE'PRECISION,
T;COMPLEX, or 'LOGICAL, and . the 1dent1f1er are 1dent1f1ers
) or array descrlptors..~ Lo R ' : '

i _.EXAMPLES:

-R M C‘—W

statement are used to spec1fy the type of the 1dent1f1ers

. type identifierl;identifierz,..,;identifierﬁ'

INTEGER»Statement_ RN

P INTEGER identifier,identifier;g;;

INTEGER ALPHA, $PVAL B
- INTEGER TABLESIZE (10)

RYAN:MCFARLAND CORPORATION ““"ff‘“/;]
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3.3.1.2 f[REAL Statement

. FORM: ‘ T :
REAL identifier, identifier,...

. This statement declares the listed identifiers
to be real type with each datum occupylng one
word in floatlng p01nt format. '

EXAMPLES. ,
' . REAL $LOGX, MASS(lO 4)
REAL I,3, K o :

"3.3.1.3  'DOUBLE PRECISION Statement

'“FORM{fﬁ7”

s ;.'pouBLE_pREczsm identifief,' videhtifier,‘_.;“;‘".\

H E‘Tn1s statement declares the 1lsted ldentlflers to‘tﬁ‘aQQ:?
“”ffbe of double preCLSlon type., Each datum occuples “two .\f
';f;words in floatlng pOLnt format.: The keyword PRECISION tjt
kftmay be omltted.;v~‘”' o T Lo

EXAMPLES. B S .
' DOUBLE PRECISIOV RATE,Y FLOW
DOUBLE $TIME(27 9) Af';%:

Ae;23.*m~e”}
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3.3.1.4

| ThJ.s statement declares the J.dent:.flers to be .vf‘_"
f"?iof complex type. Each datum occupies two words,
'jfi‘,"two floatlng point numbers representlng the '
f ireal and 1mag1nary parts._ | L

COMPLEX Statement

R M C—

. FORM: - . B R
| ’ COMPLEX identifier,identifier‘, el

EXAMPLE.
' COMPLEX ZETA w ROOT

- 24 -
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' 3..9-.3_.,:2;1' 5

. LOGICAL Statement -

R M

FORM: = | . .
LOGICAL 1dent1f1er 1dent1f1er,...

This statement declares the llsted 1dent1f1ers to be'ﬁfgﬂf
of loglcal type. Each datum occupies one word where ;{fo

"ff;zero represents_false and non-zero represents true,

3.3.2

 EXAMPLE: C , RITETe
LOGICAL BOOL $P $Q ANSWER  ]‘

i IMPLiCIT Statement.x

(ffThe IMPLICIT'statement 1s used to establlsh the
 j71mpl1c1t type of an 1dent1f1er 1f the programmer w1shes o
it to be dlfferent from the default implicit typlng '

; ffwhereln ldentlflers beglnnlng with letters I, J, K, L,hﬁ;fv
"-Ti;fM, N are lnteger, others are real.,j Sk L

FORMAT' T SR o z e N
: IMPLICIT typel (Al,Az,...) typez(A3,A4,...);;,;

t'where type represents one of the follow1ng' INTEGER, S
_ REAL, DOUBLE, DOUBLE PRECISION . COMPLEX, LOGICAL; and jlif
;;t l,Az,...jrepresent single alphabetlc characters or a .
| range of characters (in alphabetic sequence) denoted by
‘:3the first and last character of the range separated by

"7a mlnus 81gn (e. g., A—D)

."':,"' 25 BN
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3.4

- This statement would cause ‘the follow1ng lmp11c1t -
: declaratlons to be in effect- PRI -

. COMMON Statement

. 'FORM: '

.__This statement causesiahyevariable not‘mentioned in an i

explicit type statement and whose first character is one Rfﬁ
of‘thosellisted to be typed according to the type | . 'i
| appearlng before the list in whlch the character appears.i
For. an asynchronous 1dent1f1er, the flrst character :

| “after the dollar 51gn is used.

EXAMPLE:

IMPLICIT INTEGER (A-C,X),DOUBLE PRECISION(D);LOGICAL(L)

1. Identlflers beglnnlng w1th A, B, C;'I,LJ)'K; M,fn{”ffgﬂ;;

X are- 1nteger..~

Rf2. Identlflers beglnnlng w1th D . are double prec1smon.;5frf‘
ffS.R.Identlflers beglnnlng w1th L are loglcal | |

fﬂ4.r_Ident1f1ers beglnnlng w1th E, F, G H, O,_P, Q, R,fﬁ”*m

s, T, U, V, W, ¥, z are real;’i-“

. COMMON block-list =~ | = i
. -
REGISTER COMMON block-liet.

f;‘The COMMON * statement specmfles that certaln varlables or z;
':oarrays are to be stored in an area also avallable to other
?Tfprograms.’ By means of COMMON statements, a program and U
_';1ts subprograms may share a common storage area. Thls.‘
_area is located in data memory or reglster memory as.-fr77
_indicated by the key word REGISTER. REGISTER COMMON may be

rahhrexnzuuaiggEGCQM,____EE;_ RYAN MCFARLAND CORPORKﬂON




The common area may be divided into eepafate o
- blocks identifed'by block names. A block U
is specified thus: o I

.v/identifier/identifier}identifier,...,identifier

The 1dent1f1er enclosed in slashes is the block
_ name. The identifiers which follow are the names

.] of the varlables or arrays assigned to the block.v'

- These elements are placed in the block in the .
order in Wthh they appear in the block spec1f1catlon.,;f;
A normal common and a reglster common may not -

L have the same block name.

. The block list of the COMMON statement conéists jfﬂb
. of a sequence of one or more block speCLflcatlons.-,
 For example ‘the statement ' L IR

_ o COMMON/R/X Y, T/C/U V,W, 2 ‘ "
E 1nd1cates that the elements X Y,‘and T,‘ln that , S
. order, are ‘to be placed. in block R and that U V W Z   .: v“,

IVo.ﬁare to be placed in block C.‘

~{Block entrles concatenate throughout the proqram:;‘fff" L
ibeglnnlng w1th the first. COMMON statement ror

. example the statements . ‘ R R

| REGISTER cOMMON/D/ALPHA/R/A)B/C/se;tft;f

REGISTER COMMON/C/X,Y/R/U,V,W ,4 R TR,

-27- -
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.. called blank common. "Blank common is indicated by two

."hfbeglns at the same location for all: programs executed

R M C—

" have the same effect as the statement
REGISTER COMMON/D/ALPHA/R/A,B,U,V,W/C/S,X,Y
One block of common storage may be left unlabeled and is

-~ consecutive slashes. A blank common may not be
: :declared to be of type REGISTER.: ’

For'instance;h."

COMMON/R/X Y//B c,p o
_ .indicates that B, C, and D are placed 1n blank 3
‘;common.; g RRAREER RN ' SRR

nghe slashes may be omltted when blank common is

»n_the flrst block of the statement.v i

:,COMMON B,C,D
:Storage allocation for blocks with the same.nahe -

'*‘togetner. For example if a program contalns E

. COMMON A B/R/X Y,z ;ﬁ : S

‘hfas 1ts first COMMON statement, and a subprogram has
_ COMMON /R/U \'4 W//D E F | . ‘

,(as its first: COMMON statement, then the quantltles 5

.- represented by X and .U are stored in the same '

'-‘locatlon.. A 51m11ar correspondence holds for A fj

: and D in blank common.__

- 28 -
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" Labeled blocks of afgiven hamebmust?have the
‘same length in all programs executed together.

Blank‘commohvmay be any lengﬁh’in‘any‘prbgram.,°

Arrayknames appeéring in COMMON stateménts’may
- have dimension information appended, as in'
 ©a DIMENSION statement.  For example. - =
* COMMON ALPHA,T(15,10,5),GAMMA .
J'sﬁecifies’the dimensions of the array T while
" . entering T.in blank common. o

v ST er29 = e
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L The 1nclu51on of two or more references in a.
- parenthesis pair indicates that the quantltles"" Mb e
'{:referenced are to share same memory locatlons.. For « . .

w~"ls the same as .

- EQUIVALENCE Statement

~ The EQUIVALENCE statement allows more than one .
lfldentlfler to represent the same quantlty.:

' where Ry is a reference (EQUIVALENCE may be: abbreVLated EQUIV;%

.~ simple variables or array 1dent1f1ers or array element
- references. The subscripts of an array element must SR B
L'ybe lnteger constants.. The number of subscrlpts must fifﬁ}f,'
"-,be equal to the array dimension or must be one. N EES
'Synchronous and asynchronous varlables may not be
' nequ1valenced to’ each other.bs '

:example

j'{spec1f1es that the quantltles RED and BLUE are stored &f

‘" in the same. place._ _ o ~ L .

o When no array subscrlpt is glven, 1t 1s taken to be
Val, thus' ' : : S

FORﬁ: : S : S
EQUIVALENCE(RlIR '...)'(RN RN""l'...)’... ,‘

The references of an EQUIVALENCE statement may be

EXAMPLE._', | S
: EQUIVALENCE(A B C(3)) (T(4) S(l 1 2))

EQUIVALENCE(RED BLUE)

EQUIVALENCE(X Y)

‘t EQUIVALENCE(X Y(l))

Sap

. RYAN-MCFARLAND CORPORAUON"———f—;—/:



_’“jElements of multlply dlmens10ned arrays may be
' referenced with a 51ngle subscript by use of the -
" element successor functlon.‘ For example 1n the
-three—dlmen51onal array - .specified by -

_ DIMENSION ALPHA (Nl,Nz,N ) T o
_kkthe posxtlon of element ALPHA (Kl'KZ'K3) is glven by
o element position = (K —l)*Nl*N2+(K -1)*N l
.'fﬂf'Thus the sequence R
DIMENSION BETA(4) ALPHA(2 3, 4)
EQUIVALENCE(BETA(Z) ALPHA(S)) ’ -
'?fspec1f1es that BETA(2) and ALPHA(Z l 2) are stored in’ s7fff
"the same place. - S ‘ TR et
.-iSane the entlre arrays are Shlfted to satlsfy the . Co
”“Q’equlvalence only the relative p051tlons of the = ..

‘Vfreferences_are important. In the examples beloW“ a'4

& 'EQUiVALENcE(BEiA(l);ALPHA(75)fﬂlffffﬂf 

__er '(ff" -

EQUIVALENCE(BETA ALPHA(7))

fij'w1ll do as well .

n“AfNote that the relatlon of equlvalence is. tran51t1ve,bﬂ'j'

“:'Te g., the two statements.‘;
'*EQUIVALENCE(A;B);(B;C)'
EQUIVALENCE (A, B, C) B

‘*have the same effect.j'b“

31 -
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3.5.1

*'?ffarranged as follows. ,fff?"f

: EQUIVALENCEIahd COMMON:k:

~'ffIdent1f1ers may appear in both COMMON and EQUIVALENCE
statements provmded the follow1ng rules are observed

‘No two quantltles in common may be set equlvalent to :ffk,'

- one another.

‘~£“Quantltles placed in a common block by means of
-‘equlvalences may cause the end of the common block ‘ ,
"Fto be extended For example, the statements RS AT

"E}{causes the common block R to extend from X‘to A(4),fffbxf

w:f'a .common block are not allowed For example the f

“7;sequence.:}’-

COMMON/R/X Y, Z
DIMENSION A(4) '
: DQUIVALENCE(A Y)

Y A(L)
z A(2)
: A(3y§?- Ry

Equlvalence whlch cause extensxon of the‘start ofz' :

cOMMON/R/x Y,z f
 DIMENSION A(4)
EQUIVALENCE (x A(3))

‘;‘- 39 -,%ﬁyzwﬂ
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3.6

”7;ffica111ng program.

. ‘1s not permitted since 1t requlred block R

'A(1) and A(2) extend the start of block R. -

"erEXTERNAL identifier,identifier,;,;,identifier";;j

ﬂ-Thls statement declares the llsted 1dent1f1ers 4’ ‘
.‘:to be subprogram names.‘ Any subprogram name $;a5taf,ﬂ
' jjglven as an argument to another subprogram. -
. must appear in an EXTERNAL declaratlon in the

R M C——

to be arranged

A(l)
A(2)

X A(3)
Y A(4)
'x. ,

EXTERNAL Statement

© FORM: .

e RYAN-McFAaLANofcegponxnowg{;-——__a/_a



R M

EXAMPLE :

' EXTERNAL SIN,COS

'CALL TRIGF (SIN,1.5,ANSWER) = . ..

' CALL TRIGF(COS,.87,ANSWER) = ... i
[SUBROUTINEfTRIGF(FUNc,ARG,ANSWER);gﬁ{" :'. , 1‘; J'5;

 RYAN.MCFARLAND COF}POI&ATICN‘ -/



‘-(Tv L .ltg" l“ .1_ — jt' | Rih4£é°%%%\:

''3.7. MAXREGS Statement oo

' FORM: L
‘ 'MAXREGS  ic

T et
EaanEN

.. where ic is an integer constant,

- This statement tells the compller to- llmlt its use of
reglsters 1n the’ generated object code to the value
.spe01f1ed by ic. ' '

© There is a minimum number of registers_requited in each
A-lmoduleg This lower bound.is unkown at present.},If ic
“is less than this number, a warning message is-generated-f:'
- and the value of ic is reset to this lower bound. . = '

ft3;8 "DATA‘Specificationa'

The data spec1f1cat10n statements DATA, CONST, and BLOCK‘ﬂ_iT’N
DATA are used to declare constants and spec;fy 1n1t1al L
values for varlables. These values are complled into the '~
object program. ‘They become the ‘values assumed by the g’ylgf-"”

varlables when executlon beglns.-;fﬂgfd

3.8.lf.;{DATA Statemént :gzlfw‘ R

The data to be complled lnto the object program 1s spec1f1ed

tﬁ 1n a DATA statement.

.\fFORM$ ‘_u¢¥u T iy
CUUUDATA W/Q/ /A peee

Cass e
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R MC .

.where vlis,a variable list and d is a data list.

' The variable lists in a DATA statement'consist of
. simple variables, array names, or array elements .
 separated by commas. ' ' '

' Variables in common may appear on the lists'only ‘ _
if the DATA statement occurs in a BLOCK DATA subprogram-"
”.Asynchronous variables may appear in a DATA ‘

statement.

GZ The data items of each data llSt correspond one-to-one';v”
' with the variables of each variable list. Each data~ﬂ‘}“
item specifies the value glven to its correspondlng _IVv”

’varlable.

'*fData 1tems may be numerlcal constants or alphanumerlc

' Lﬁstrlngs. For example'

DATA ALPHA BETA/S 16 E-2/ SR »_
_fjfispec1f1es the value 5 for ALPHA and the value .16 for
ff;gBETA.,, | S e

?ﬁﬁﬂAny data item may be preceded by an 1nteger followed : .
.. by an asterlsk ~ The integer 1nd1cates the number of f}«.ff-'
:,tlmes the ltem is to be repeated For example : %

DATA A(l) A(Z) A(3) A(4) A(5)/61E2 4*32El/

‘ﬂ?ispeCLfles 5 values for the array A,_the value 6100 for lfF”
1“@A(l) and the value 320 for A(Z) through A(S) : e

o3 S
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- array are to be 1n1t1allzed It is equivalent to .

'f_treated Epeeially in the DATA statement.. A single :
‘f.:Hollerith censtant'may”initialize’more than one variéble’“
”fnelement, whereas any other type of constant corresponds

- to a single ‘element. ‘A Hollerith constant may not contaln

R M C-——~\

‘ﬁ‘When an unsubscrlpted array name is 1ncluded in the,:e*” B
. varlable' list it lmplles that all elements of the

e;,wxltlng out all elements of the érray in sequence.

' EXAMPLE'
: The above example could be wrltten
 DIMENSION A(5) |
DATA A/61E2,4*32E1/

The form of the‘constant;‘rather than ‘the type of the
':.kvariable, determines the data type of the stored constant. -

'Hollerith censtants,_or alphanumeric strings; are

- excess characters, but it will be extended with blanks L
“f,so as to flll an 1ntegral number of elements. L

EXAMPLES-' | |
g_DIMENSION 1(2)
' DATA I/fA?"B / _ |
L (2) 'B7-7flift;j,fﬁ33 :
\:AZ‘DIMEVSION I(Z) SRR :
:LngDATA I/ ABCDEFGHIJK' /"

b'tifimplles :fa (1) 'ABCDEFGH'Cf‘i:Ji(_A“
1{1DATA 3 ABCDEFGHIJK'/;;,f”
“'is an erroreﬂ“;: |
t*DIMFNSION R(2)
" paTa R/2%'A"/. o T T L T
~dmplies  R(1) = A . to oo
T R@ =R T

7 - RYAN- McFARLAND CORPORANON ‘;———f——/'



3.8.2 CONST Statement. .

The CONST statement has the same form and general
meaning as the DATA statement.

FORM:
CONST v/d/,v/d/,...

where v is a variable list and d is a data list.  The -
syntax and semantics of these lists are identical with those of
the DATA Statement with one exception: The CONST statement .
causes the variable to be allocated in constant memory.

This implies that they are in fact’no,lbnger variables,

rather, symbolic constants;"Hence, they may not be the
destination of an assignment'statement‘or a READ statement, 

Also, they may not»be asynchronous.

..—38-.4

— _ — RYAN.McFARLAND CORPORATION __.____/ |



R M c-——F4w

'3.8.3  BLOCK DATA Statement

FORM: o
BLOCK DATA

This statement declares the pfograﬁ'which follows to o
be a data specification subprogram. Data spe01f1catlon -
for variables in common blocks requlre the use of a

- BLOCK DATA subprogram.' ‘ '

_ The first statement of the subprogram must be the '
~:BLOCK DATA statement. The subprogram may contain only e
'-declaratlve statements a55001ated w1th the data being - L

~ defined.
EXAMPLE:

BLOCK DATA
. COMMON /R/X, Y/C/Z W,V
' DIMENSION. Y(3)
- COMPLEX Z SRS
' DOUBLE PRECISION X ' - _
DATA Y (1),¥(2),¥(3),/1E-1,2%3E2/
' DATA X,2/11.877D0, (-1.41421,1,41421)/
o R R

h;bata'may behentered intoAmore'thanwone block of common.ih“

'hlin ohe subprogram. However, eny common block mentioned:.7”
' must be listed in full. In the example above W and V_ :v
.-are llsted in block C although no data values are deflned '

»:for them.

- 40 -
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3.9

| ""‘““‘No;c ;Lm. J\,v.o_b.e_ai‘w—,u WM 'éz ;ﬁ-&aﬁﬂ

R M C—- |

'PRIVATE Statement

" FORM:
PRIVATE identifier,identifier,.;;,identifier'

This statement, like the EXTERNAL statement,vdeclares

the listed identifiers to be subprogram names. However

it further requires that the listed subprograms must not -

be shared with any other program units. ‘Hence, if two =

program units referenced subprogram SUBR and at:least one _f -‘

of them states PRIVATE SUBR; two coples of SUBR w111 be o
~loaded by the linkex, one for each program unlt.

"z.w'n _@‘/‘VW anuﬂ_, 0&:&'/ %ewﬂ—dwﬁ ,Au}f'
ZAJLJAJ pﬁmg4nAM?? o 1 
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. 4.- EXPRESSIONS
EXpressions are strings of'operands separated by operators.f"
There are two types of FORTRAN expressron5° arlthmetlc and -
| vloglcal.. ‘ ' L -
'4.1 Arithmetic Expressions’
An arithmetic expressxon is a sequence of basic elements.‘
separated by arithmetic operators and parentheses in accordance
with mathematical convention and the rules glven below. . An
arithmetic express10n has a single numerical value,namely, the
result of the calculations specrrled by the quantltles and. g"
operators comprLSLng the. expre551on. ' o ‘ L
The arithmetic~operators'are +)~,*,/,**,pdenotiﬁg,
respectively, addition, subtraction, multiplication; ,
~division and exponentiation. " ' |
An expression may consist of a'single‘element,(constent,p_-'”
variable, or_iunction'reference); ool PR
2 71828
B 74
L TAN(THETA)
Compound expre551ons may be formed by usrng operators to 757“:‘
: comblne basic elements.,7‘”: ’ ’
o ' TOTAL/POINTS
© TAN(PI*M)
- 41 - ' N ~i.ff°’??ff‘*uff'.'f 'ti”;F
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Any expre551on may be enclosed in parentheses and
considered to be a. basic element- '

:(x%y)/z |

(ZETA) o

COS (SIN(PI*M)+X) =
Expressions may be preceded-by a +'or'—'signé

+X

- (ALPHA BETA)

-SQRT(-GAMMA)

However, no two operators may appear 1n sequence, for

1nstance-
-jvxi-i:

‘iskimprOPer;?.Use:of parehthesespyieicsptﬁe correct'form:.
.}2%(f¥)

By repeated use of the rules above, all perm1551ble
arlthmetlc expreSSLOns may be formed..frr"* S

Operator PrecedenCe

" If the. precedence of operatlons is not glven exp11c1tly

by parentheses,lt is understood to be the followlng (ln

order of decrea51ng precedence) R _“pj' o
OPERATOR " © OPERATION =

| *#%= .~ - " “Exponentiation’ ,T-;‘ o
*and / . lfps‘14Mult1p11catlon and Division ..
+and - - Addlthn and Subtractlon ox Negat"

‘{3-—RYANchFARLANo'coRPORAnoN —_



o~
For example,the expression
" A¥B+C/D**E
is taken to be _ .
| (A¥B)+(C/(D**E))
-Sequences of operations of'equal precedence are performed -
left to rlght except for exponentlatlon whlch is performed
rlght ta left.. R ’ ‘ ' ‘
EXAMPLES: = |
CWXX/Y/7 {,i.°is evaluated. as ((W*X)/Y)/7
CA**B**C . is evaluated as A** (B¥*C)
4.1.2 - Evaluation of‘Mixed-Type'Expressiohs
The value of‘a_arithmeticmexpressionfmay be of integer; .
real, double pfecision, or complex type. "The type of the | .
expression is determined by the types of 1ts elements accordlng‘
to the rules which follow. o ‘ '
The arithmetic types are ranked as fbllows: -
' RANK = TYPE e
1 Integer -
2 'Real
3 Double Precision
4 Complex -
The type of an expressxon 1s the type of the hlghest ranklng
element 1n the’ expre551on.- , o SRR ‘ '
L - 43 -
K - = ;‘ ; ’.‘.
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Each operation withim an expression_is’evaluated in the tYpe'fA
'.of the operations ﬁighest ranking operand. Thus the

evaluation of an expression is not changed.to a hlgher

rank until necessary.’ ' ' ‘

EXAMPLE:"_
I/J+R*DP*C

is evaluated as
C_H pz_x (Fwﬂ‘(

'Integer expre531ons are evaluated using blnary lntegerA
‘arithmetic throughout. 1In integer arithmetic fractional . |
Parts ar151ng in lelSlon are truncated, not rounded. Forkfff;"
example. ' ‘ ‘ ’ ' | B
, A 7/3 yields 2, 3/7 ylelds 0 - ,
All other calculatlons use blnary floatlng pornt arlthmetlc.'

‘Conversions'to higher rank are performed as-follows:

1.. Aﬂvinteger Qﬁahtitj'becomes‘the integer part of a real‘dtijr
' quantity. The fractional part is zero. ' L
4‘2.-1A real quantlty becomes the most 51gn1f1cant part of a

- double precxsmon real quantlty. ,The,least slgnlflcant

~;part is zero.

L

'3;'dA real quantlty becomes the real part of a complex 'Af..;‘u;
P quantlty _The 1mag1nary part is zero.,;,“i&:l“ B
4.;‘A double prec1310n quantlty 1s'converted to ‘single

“ “pre0151on and becomes the real part of a complex
;'quantlty The 1maglnary part is zero. E,Lﬂi'”
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4.2.1

R “A~C-;—%\ 

~ Logical Expressions.

- There are four basic elements used in FORTRAN logical . .

-of these basic elements represent logioaloquantities.

‘A logical quantity may have'either of tWo values:
true or false. Logical quantities occupy one word

‘Relations are constructed from numerical ékpressions of
'of relatlonal operators. The relatlonal operators are-v  f£ o

| """A:*'?"'f’s‘_'OPERATOR-. TR S _____RELATiON

expressions: logical constants, logical type variables,
logical type functional references, and relations. “All

of memory.

Relations

1nteger, real,-or double precision type through the use_

Cat.en. 0 greater’ than e RN
, : .GE,ooo' ';.:;"_.‘,‘oiugreater than ot equal o i
»fjo.LT.of“ :j.avf 'A_F*: *less than. , “"

t';LE; R o .. less than or equal to
“‘.EQ.o j‘r"' S _equal to- ':_‘j;j_o
. Ne. . notegualte

Sy

RYAN-MCFARLAND CORPORATION —-—---/ =



~ The enclosing periods'are’part‘of the operator and must

be present.

-Two express;ons of 1nteger, real, or double prec1510n type L
separated by a relatlonal operator form a relatlon. ‘For

- example
) X+2.LE.3*Y o

is a relation. ‘The entlre relatlon constitutes a ba51c

loglcal element..

| The value of such an element is- true 1f the relatlon
'expressed is true and false otherw;se.‘ In the example
- above, the. element has the value true lf X is 2 and Y
ll:1s 2, and the value false 1f X lsv2.and Y 1svl.'*

‘Complex operands are allowed for the operators .EQ. and

) '.NE" Only.

. Relatlonal operators have lower precedence than arlthmetlc_’V'i'

operators.

s
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Logical Operators

The logical operators are .NOT.,

cation and logical addition. -
‘part of the operators and must be present.  The 1oglcal e

R M Gl

.AND.' and .OR. ‘ ,
‘denoting, respectively, logical negatidn) logical multipli-
The enclosing periods are '

operators are defined as follows (where P and Q are

loglcal expressxons), vgg’p-».

% ;NOT.E;?7"‘;
R *@f&lse;if P iS»true

. P.AND.Q

element. ° For example. R

.TRUE.~"‘WU'
. BOOL(N) -

'*f X.CE.3. 14159

g7 -

true if P is false, .
“true 1f P and Q are both true,
;cotherwlse false R
_1,false 1f P and Q are both .
'ffalse, otherw1se true @Lf,-V

*,A loglcal expressmon may COnSlSt of a 31ngle loglcal f‘*ffﬁ?fﬁ
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Single elements may be comblned through use of the loglcal
' ‘operators .AND. and .OR. to form compound expressmons,
such as: ' ' '
TVAL.AND.INDEX _
BOOL(M).OR.K.EQ.LIMIT_'

Any logical expressmon may be enclosed in parentheses and _i

regarded as an element~v

" (T.OR. S) .AND. (R. OR. Q)
(BOOL (M) ) . : '
PARITY((Z GT.Y. on X. GE Y) .AND. NEVER)

Any loglcal expreSSLOn may be preceded by the operator
.NOT. as in: ‘ ' ‘
~ .NOT.T
:'.NOT X+7 GT.Y¥+2Z
BOOL(K) AND..NOT (TVAL OR R)

' ,By repeated use of these rules all perm1531ble loglcal

expre551ons may be formed

‘When‘the precedence of operations is not giyen‘by
parentheses, it is understood to be the followlng (1n
decreaSLng order of precedence) e ' - '

ey e d

" OPERATOR .~ OPERATION

- .NOT. | logical negation'e‘ .
~ .AND. - . logical multlpllcatlon"
.OR;'l = " . logical addition |
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Thus the expressxon"

T. AND..NOT S OR..NO;.P AND. R o
is lnterpreted

- (T.AND. ( NOT S)) OR ((.NOT p) .AND R)

4.3 Summary of Operator Precedence -

‘ Wheh the precedence of operators is not given'explicitly
by parentheses, it is understood to be as follows (ln order Q
of decrea51ng precedence) L ‘

 OPERATOR - OPERATION
*% 3 4“-,':1 exponentlal .
*,/ :, . multiply, leldef-‘ .
| - " - 'add,isubtract,negate: "
.GT.,.GE.,.LT., I R
.LE.,.EQ.,.NE. fJ:‘relatlonal
- UNOT. ' ‘logical negatlon'¢
4”‘ﬁ..AND." 'f“:“fl "logical multiply IR
' ,;OR.‘o'”'if,‘u7j?loglcal add :f}Jﬁﬁ?'if~ﬂ~T

For example,fthe'logical expression ;' _F1‘
" .NOT.ZETA**2+Y*MASS .GT .K~2.0R. PARITY AND X. FQ Y i;fef;,ﬂ;f
is 1nterpreted ' “' R R ~4“‘ )
(. NOT(((ZETA**2)+(Y*MASS)) .GT. (K-2))) OR (PARITY AND..3;7"‘
| ~(%.EQ. ) | R T
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5.1

‘, the result to Y."ui‘l

ASSIGNMENT STATEMENTS

, The'cheracter~"~" is an eperetiOnal'symbelisignifying'

: dlfferent from the expreSSLOn.a3‘j;-“

Mixed-Type Assignment l”'Qzliifitf""

- in which the type of the expre551on on the rlght differs from

Assignmeﬁt'statements are the besiciexecutable statements _
of the FORTRAN language. Two types of ass;gnment statements
are available: arithmetic and loglcal. '

Arithmetic Assignment Statement

The arlthmetlc assignment statement spec1f1es an arlthmetlc,'
expre5510n to be evaluated and a variable to whlch the
expression value is to be aSSLgned

. FORM:;f“

- variable = expression . -

A

replacement, not equallty Thus thevfirst example'beldw .
means "take the current value of Y, double 1t,'and'assign

| ““IEXAMPLES:*”7

Y = 2%y . .
A=A
. X(N)f= N*ZETA(ALPHA)*(M/PI)+(1.o,e1,o)fgg

Type conversmon ‘is prov1ded 1f the varlable 1s of a type‘ﬁ

Mixed-type aSsignment involves arithmetic assignment statements

the type of the varlable on the left.« The evaluated expressé/on
is converted to the type of the variable. The follow1ng
table gives the conver31ons for all comblnatlons of expre351ons

and varlables.

=50 = e e :
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Type of Variable

INTEGER
INTEGER

INTEGER

INTEGER

REAL

REAL
REAL

REAL D
DOUBLE PRECISION

. DOUBLE PRECISION

DOUBLE PRECISION
 DOUBLE PRECISION'

'COMPLEX .
' COMPLEX

" COMPLEX

COMPLEX -

Type of Expression

' INTEGER
REAL

. DOUBLE PRECISION

COMPLEX -

- INTEGER

~ REAL

DOUBLE PRECISION

" COMPLEX

INTEGER

' REAL’
' DOUBLE PRECISION -
| COMPLEX -~
" INTEGER
° REAL
. DOUBLE PRECISION
| COMPLEX .

  _'51.~.'-

R nnvc:———~w”

Conversion

None.

gvTruncéte fractional part
~-convert to integer form.

- Truncate fractional part
. convert to integer form.

 Truncate fractional part
.. of real part, convert to
- integer form. -

Convert to floatlng—
point form.

None. -

- Take first word of ex—
‘tended floating point. -

Take real part.

- Convert to extended

floating point form. ..

- Extend single floating
‘point to extended form.

... None.

Extend real part to

ffﬁ extended floatlng pomnt
o form. o , _ o
' Convert to real form,.
.- assign to real part,
- assign zero imaginary. -
. 'Assign .to real part,
- assign zero imaginary. .
.+ Take first word of e
" extended floating point,
. .assign to real part,
- assign zero imaginary. -
"Q :None;'fjﬂfj T A
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5.3

| implies the eight bytes represented'by X will appear as

R M c-——ég'

Assignment Statements of the form .

variable = Hollerith constant
are special cased. ' The character string‘represented by the a
Hollerith constant is transferred to thewvariable without .
any type conversion. The strlng is stored as indicated in-
section 2.4.6 The number of characters cannot be greater
than the number of bytes in the variable. = |

EXAMPLE: _
X = 'AB'

The loglcal a551gnment statement spec1f1es a loglcal expre551on

value to be a551gned

,Both the varlable and expre551on must have loglcal type.f;lfi"

Al B blank | blank blank | blank | blank | blank’

Logical Assignment'Statement |

to ‘be evaluated and loglcal varlable to whlch the expre551on

FORM: CeL e
- varlable = express;on R

EXAMPLES. | » o
'LOGICAL LA,LB,LC,LD &
1A =_LB.AND.LC.AND.LD?jﬂ~~*i’”'

L LB = .NOT.LA = .0l O
'LC = A.GT.B.OR.C.EQ.D . '~ .

B
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6. CONTROL STATEMENTS

The normal flow of a'FORTRAN'program is_sequentially
‘through the statements in the order in which they are given“
to the compiler. By means of control statements, the
programmer may spec1fy the flow of the pProgram.

6.1 Statement'Numbers

FORTRAN statements may be given numbers to be referenced

by control statements. A statement number is written as an
un51gned integer of five digits or less. Leading zeroes |
and embedded blanks are ignored... R

Although statement numbers are written'as integers, they

do not represent numerical quantities.' Statement numbers

represent statement labels,va dlstlnct basic . '

" quantity. Statement numbers are used for program control,»[
~ not numerlcal calculatlon. ' ' AR

srsStatement numbers must be unlque, 1 e., no two statements_

- may have the same number.

6.2 'GO'TOaStatements"f

GO To'statements.unconditibnally transfer control from one
part of the program to'another,~,There are three forms of
the GO TO statement; unconditional, computed, and asSigned;

: [

S ls3-
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6.2.1

6.2.2

Unconditional GO TO Statement .

',.The_variable<mﬁstvbe of integer type. ' This statement .
 transfers control to the statement numbered‘nl,nz,...nk if oo

 ou£side the range 1 through k cause transfer of control to -

- FORM: .
_ GO TO n
where n is a statement number;'

This statement transfers control to the statement numbered n. .

- EXAMPLE:
GO TO 345

Computed GO TO Statement
. FORM: | S
where n,,n,,...,n, are statement numbers.

the variable has the value 1,2,...k, respectively.Z_Values'jf:=m

the following statement. The commafpreceding the variable RS

may be omltted.

» EXAMPLES. . o
G0 TO (22 3.7, swcharg,;ﬁe'_
o T0 (1,2,62,78) ¥ .. -

-. RYAN-McFARLAND CORPORATION ;———;—J/ :
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6.2.3 Assigned GO TO Statements

FORMS: Ce
’ GO TO variable . -
- GO TO variable,(ni;nz,...,nk) '

'”Where,nl,nz,...nk are statement numbers.

‘The second form is allowed for compatlblllty only, the
‘labels nl,...nk are not used.‘ The comma following the
variable may be omitted. ' : .

' The varlable must be a scalar of 1nteger type and may not g"‘
be an asynchronous variable. This statement’ transfers control
to the statement whose numbef was last a331gned to the variable
The assignment must take" place in a prev1ously executed ASSIGN
Statement.,.’uy“' o RS fﬂ R '.“' L AT o
;jjThe variable is a control varlable, hav1ng a label as a
,’:value, not. a numerlcal quantlty. R R 3

EXAMPLES._"

G0 TO ERROR R TR
- GO TO X(loo,zoq),‘f§e¢f. L

S -85 - -
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6.2.4
FORM:
'chMAﬂMJ
asynchronous variable.
'a351gned GO TO will transfer control.‘
- EXAMPLES: : |
o ASSIGN 7 TO LABEL |
',ASSIGN 13 TO ERROR,‘
- 56 -
\

'ASSIGN Statement

' The statement number represents the statement to Wthh thej1 f

ASSIGN statement number TO variable

The variable must be,of integexr type and may not be an
This statement assigns the value -
of thé variable for a subsequent assigned GO TO statement. - -

" RYAN-MCFARLAND CORPORATION e



6.3

6.4

R M C-———-.—-\W

~ Arithmetic IF Statement

FORM:
. IF (expression)n ,nz,n3
where nl,nz,n3 are statement numbers.

This statement transfers control to the statement
numbered nys/N,0r n, if the value of the expression is
less than, equal to, or greater than zero, respectlvely.
The expre551on must be of 1nteger, real, or double -

precision type._

EXAMPLES : }
IF (ETA)4,7,12 | s
~ IF (KAPPA-L(10))20,14,14

Logical IF Statement

' - IF (expression)S

s
S—

where S~is-a'complete statement.

: The'expression must be a logical ekpressidn; 'S may be any
1mperat1ve (executable) statement other than a Do statement
or another loglcal IF statement. a | -

- If the value’ ‘of the expression is false, - then control

'passes to the next sequentmal statement.

- 57 —'_‘
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W= Y**2 are executed-in that order. If the value of B

—pressions. ' The step must ‘be an 1nteger simple variable, an

6.5
FORMS:
DO n index =
, DO n index =
where n is a statement number.
glven, it is understood to be l.}»
\_

R M C—

If the value of the expression is true, statement S is
executed. After execution of S, control passes to the

next sequential statement unless S is an arithmetic IF
statement or GO TO type statement in which case control is
transferred as indicated. '

As an example, consider the statements
. . . ’ ‘.|'. '
 IF(B)Y=X*SIN(2)
W o= Y**2
If the value of B is true the statements Y-X*SIN(Z) and

is false, the statement Y—X*SIN(Z) ‘is not executed. j

EXAMPLES"
IF (T.OR.S) X=Y+1 LR
IF (%.GT.X(K))CALL SWITCH(X,Y)
IF (K.EQ.INDEX)GO TO 15

DO statement

1n1t1a1, llmlt R
initial, llmlt, step

The index must be a simple'integer variable, end'may not'be“an“
asynchrdnous variable. The initial and limit may be integer

simple variables, signed integer constants, or. integer ex-

1nteger constant or ‘an lnteger expre551on.‘ If the step 1s not

- 58 -
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* The DO statement causes the statements which follow, up to
and including the statement numbered'n, to be executed
repeatedly. This group of statements is called the range
of the DO statement. Inltlally, the initial value 1s

~ assigned to the index. Thereafter, after each executlon

" of the range, the step value is added to the 1ndex value

and the result a551gned to the index. '

Prior to each execution of the range,hthe’index value is
'cempared with the limit value. If the index value does
"not exceed the'limit'value, the range is executed. This"‘
‘differs from Standard FORTRAN where the range 1s always
executed once before the flrst test..‘: ' B B

. After the last execution of the range,Acontrol passes.to”'“ '
- the statement 1mmed1ately followrng the range. - This eXitlgcfl
,,from the range is called the normal exit. -Exit may also -

" be accomplished by a transfer from w1th;n the range. - ‘

.»The range of a DO statement may. 1nclude other DO ‘statements -
'prov1ded that the range of each contalned DO statement 1s"~
‘v,entlrely w1th1n the range of the contalnlng DO statement.

" Within the range of a DO statement, the - 1ndex is avarlable f

h for use ‘as an ordinary varlable.' After a transfer exit

. from the range, the index retains’ 1ts current value and 15,
‘avallable for use as an ordinary varlable.' After a normal . .
exit from the range, the lndex has the value whlch caused the

exit.

The values of the 1ndex, llmlt, and step may be altered

:w1th1n the range of the DO statement. dJLCﬁJ/:gé;a&L,ﬁQabéuAjy
%ﬂfnﬁ4ﬂ?bb#b er *dng ey

_.59 -
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The range of a DO statement must not end with a GO TO type |

statement or an arithmetic IF statement. A logical IF

..statement is allowed as the -last statement of the range,

| —

-provided the loglcal IF does not contain a GO TO type

statement or an arithmetic IF. " In this rcase, control is

transferred thus:

The range is considered ended mheh ahd'if control
would normally pass to the statement following the
loglcal IF statement ’

As an example, consider the sequence:

DO 5K = 1, 4 .,'.‘
5 IF(X(K) GT Y (K))Y(K)-X(K)
6...'

' statement 5 is executed four times, whether the statement‘ 

6.6

Y(K)“= X(K) is executed or not. Statement 6 1s not executed_:j

untll statement 5 has been’ executed four tlmes.;g

..  EXAMPLES:

1,30

DO 22 L LI
2,LIMIT,3 .

" DO 45 K

It

. CONTINUE Statement

FORM: .
CONTINUE

. This statement is a dummy statement, used prlmarlly as a

target point for transfers, partlcularly as the last statement
in the range of a DO statement. 'For example in the sequence -

- 60 -
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'a p051t1ve value X(K) beglns another executlon of the range.‘

" DO 7K = START,END
CIF(X(K))22,13,7
7 CONTINUE

The CONTINUE provmdes a target address for the IF statement
and ends the range of the DO statement. '

PAUSE Statement

FORMS : ,
PAUSE
PAUSE n ' S
PAUSE character strlng

where n is an integer‘constant.w.,

Thls statement causes the operand te be dlsplayed on the system
outggt dev;ce,. If no operand 1s g;ven,‘zero 1s dlsplayed

' EXAMPLE: e
PAUSE 167 .

"RYAN-MCFARLANO'CORPORNﬂON~7____;;¢/



— ‘ , _ . — R MC .
/*"" e O

6.8 STOP’Statement"

- FORMS. '
. sTOP
STOP n :
STOP .'character string’
. where n is an integer constant.
This statement terminates’the program. It does not stop
the machlne and nay be used to transfer control to the

operating system.

6.9 PURGE Statement
FORM:
PURGE Nl'NZ"°'N | o
where the N ‘are asynchronousvvariables.i,'r“':

.~ This statements causes all the named varlables to be
,:made empty, regardless of thelr former state.,

RYAN-McFARLAND CORPORATION -/
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'»The transm1551on of array varlables may be controlled by
_indexing similar to that used. ln the DO statement..¢ The

~ external form, or vice versa, under control of a FORMAT s

lInput/Output'Lists

Input/output statements may contain a list of variables which
‘are to receive values on input or are to provide values for_'

' the new values of listed variables may be used in subscript .
or control expressions for varlables appearlng later in the e

reads a new value of L and uses thlS value 1n the subscrlpts

- is enclosed in parentheses and the whole acts as a sxnglefblﬂ,e"

,element of the llst. R

R M c-——w

INPUT/OUTPUT

Input/output statements specify the‘transfer»of informatibnf_u
between computer memory and input/output devices, ox between
one part of computer memory and another. These statements

also allow‘the program to manipulate 1/0 devices.’

Information may be transferred in two dlfferent forms:
formatted and unformatted. The unformatted form involves
no data conversion, data is transferred in its internal
format. Formatted data is converted from internal to

specxflcatlon in the program.»

output. The list of a transmission statement specifies 'the
order of transmission of the variable values. During input,'-

llst. For example

READ (l 3)L, A(L) B(L+l)

of A and B.

.

list of controlled variables, ‘followed by" the 1ndex control,

63~
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For - example
READ(7 23) (X(K) K—l 4)
is equlvalent to |

READ(7 23) X(l) X(2) X(3) X(4)

The initial, llmlt, and step values are glven as in the"
DO statement- '

READ(4,2) N, (GAIN(K) ,K=1 M)
The indexing may be compounded as in the follow1ng
READ (1, 13) ((MASS(K L)K—l 5) L—l 4)

This statement reads in the elements of array MASS 1n the

order o _ ‘ R
MASS(l l) MASS(Z l),...,MASS(S l),MASS(l 2),...,MASS(5 4)

If an entire array'is to be transmitted;ﬂthe indexiﬁg may
be omitted and only the. array'idehtifier written. The array |
.‘:lS transmltted in oxrder of 1ncrea31ng subscrlpts w1th the RS
first subscrlpt varying most rapldly. Thus the example B
above can be wrltten s B B

e RaAD(l 13)MASS'“

-4 -
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7.2

in which they may appear. o

list~”-An;I/O list as.defined'in,sectioQ37,1..i’

Input/Output Statement Parameters

Many'input/output statements have similar.formats;‘ The .
following deflnltlons apply to all- 1nput/output statements .ff»

u Logieal'I/O unit humber which may be an'unsigned
integer constant or an'integer simple variable and -
may not be an asyrichronous variable. The
correspondence between unit number and actual I/O
device-  is determlned by machlne conflguratlon and "t?"

- operating system. o

£ Format declaration identifier whieh may be the
statement number of a FORMAT statement in the
"program or an array ‘name where the format -
_'spec1f1catlon.lseto be found. £ may not be an
- asynchronous'variable.1“' R RO

Statement number'to'Which Program'controi'is'“'i“f
transferred in the event of detectlng an end- -
- of- file 1nd1cat10n on the I/O unit whlle proce531nglf_

the statement.'

. ;§2 'Statement numbexr to whlch program control is
transferred if any. error is detected durlng the  ?':54
processing of the statement. :[ SRR ’ '

—:‘"7 65 - -
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7.3 Sequential Input/Output Statements

These statements treat input"and output to and from I/O.
units as if the units contained sequential files each

- composed of an ordered set of records. Each time a READ
or WRITE statement is executed, at least one record is
processed. And as eaoh record is processed, the file is
positioned to read or write.the next sequential record.

7.3.1  READ Statement‘f

FORMS: o W
' READ (u,f;END=sl,ERR&sz)list'~}fdz
READ (u,END-Sl,ERR-S )llst
where u is an I/0 unit desxgnatlon and £ 1s a format R

reference.

The parameters‘END=Sl and ERR=S, arenoptional_and their
order may be reversed. S e T

The READ statement causes lnformatlon to be read from the‘ -
I/O unit des;gnated and stored in memory as values of
the variables in the llst.,_'"" ’ ' s

In transm1551on of formatted data, the conversmon from ;hafﬂf*'
external to 1nternal form is spe01f1ed by the format

| referenced (flrst form)

- 66 .-
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When blnary data is transmitted the format reference is-
omitted (second form) ' R ’

EXAMPLES : o

READ(1,15 END=100)ETA PI ;

READ (K+L,10) GAIN, ZAL . .
READ (M, FMT,ERR=999, END"lOO)(TABL(K),K—l M)
READ(TAPE)(TEMP(L) L=1, 100) |

7.3.2 WRITE Statement

" FORMS: R e

‘ . WRITE(u,f,END=S;,ERR=S,)list « =
WRITE(u,END~Sl,ERR—Sz)llst o

'where u is an I/O unit desxgnatlon and f 1s a format

 reference.

o ThedENb=Sllahd'ERRész'parametersfare:opfional and theiri“?5f57
. order may be reversed. o e T Lo
vThe:WRITE’efafement causes the values of'the‘variableS‘of'ffdﬂf"
‘the list (O be transmn.tted from memory to the desn.gnated , o

L;I/O unit.

In transm1851on of formatted data, the conversmon from e
1nternal to- external form is specmfled by the format

referenced (flrst form)._-f;=‘ﬁ R

bt_ . :

P '
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‘When binary data is transmitted the format reference is e
 omitted (second form). ) o | |

EXAMPLES :

WRITE (2,15) ZILCH | S

WRITE (K3,4,) (A(K) ,K=2,20), ICHI‘ B

WRITE (N1,CONV)H1,H2 . o,
-WRITE(4)NUMB,(SYMB(J),Jsl,NUMB),3 SR

7.4 Internal Transmission

The ENCODE and DECODE statements are similar to formatted o

READ .and WRITE statement except that no 1/0 unit is used ihfﬁj'

the data transfer. Data is transferred under format '_:-

SpelelcathnS from one area. of computer memory to another.f s
i

7.4.1 ENCODE Statement

a.FORM:‘

ENCODE (¢, £,b,n)list
‘ N or . ‘
ENCODE (c,£,b) 1list
wheré ¢ = is an integer constant or integer variable

describing the number of characters per record -
in storage. o TR L L |

£ is a format reference. .
b  is a simple variable,5array;réferehce, or array .
' name at which the first record is to start. This

is the "buffer."

S -68 -
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7.4.2

DECODE Statement
 FORM: R PP A
“.'DECODE(c,f,b,n)list'.f"
or :
: DECODE(c £ b)llst
' where c, f b,n are as deflned for ENCODE.
Thls statement converts and edlts the data from the records .-
_ startlng at b and" con51st1ng of c characters each, and stores
"it in the variables spec1f1ed in thevllst. .When the format
specifies more’than c characters per record, a diagnostic is _
given. When fewer than ¢ characters per record are specxfled
the remalnder of the record ls lgnored. ' L
EXAMPLE. o . . ,
~ DECODE (78 103 BUFFBR) LDATA
69 -
\\

R M Cl——f\:

n is a simple integer variable into which the ,
number of characters actually processed will be
- stored. n may not be an asynchronous variable. -

list ~as defined for I/0 list.
This statement converts the data in the list according to the
format and stores it in records beginning at b, with c characters
per record. If the format attempts to convert more than ¢
characters per record, a diagnostic is given. If the format -
converts less than c characters, the.remainder of the record
is filled with blanks.

EXAMPLE: o L
ENCODE (80, 100 BUFF)A B C N
- ENCODE (I,FMT,B,COUNT)D, % (J) -
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7.5 FORMAT Specifications

The format designator £ appearing in formatted I/0 statements
may be the name of an array containing a format string or it~
may ‘be the statement 1abel of‘a FORMAT Statement. '

FORM: .
' FORMAT(Sl,Sz,...,Sk)

where S is a data field spe01f1catlon.

7.5.1 Numeric Fields

Conversion of humerical data may beibneaof-six types.

1. ‘type —_D ‘ : S L | |
' internal form —-- binary floating point (double
B ; ) precision) .
external form -=- decimal floatlng p01nt (double
o L ﬁprec1smon)

2. type - B . _ S
' internal form -- binary floating point |
external form -- decimal floating point

3. type - F o L S
B 'internal form -- binary floating péint v
‘external.form_-f decimal fixed point

4. type =G _ , .

el internal form Q-Vblnary floatlng p01nt
external form'j~vdec1mal flxed poxnt or
.. . floating point = .

- — _ ' RYAN.MCFARLAND, CORPORATION —_—




5. type - I , ‘
internal form -- binary integer
external form -~ decimal integer

6. ~type - 2 _ .

- internal form -- blnary 1nteger

external form =-- hexade01mal 1nteger

These types of conversionbare specified by the‘forms

1. Dw.d
2. - Ew.d
3.  Fw.d
4. - Gw.d
5.  Iw
. 6. 2w

respectively. The letter D, E F G I, or 2 desxgnates the.
conversxon type; w is an integer spe01fy1ng the field w1dth
d is an 1nteger spec1fy1ng the number of dec1mal places to
‘the right of the decimal p01nt. As an aid in convers;on, the
letter O will be allowed and treated as a Z.lﬁFor example,
the statement ' ) ERE R |

 FORMAT(IS,F10. 2,D25.15)
'could be used to output the line ’_ _ T
.32 -17.60 s, 9625478777541D03
on the output llstlng.'

hThe type of conver51on used should correspond to the type of the
.varlable in the 1nput-output list. I convers10n is used for -

integer type varlables, E, F, or G conversion is used for real ;
'type variables, and D converSLOn is used for double precxsxonf"

type varlables. . -
| 'f'7l~.
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- signs, blanks, etc.) whlch comprlse the number.f 'If a number is
. too long for 1ts spec1f1ed field, the excess characters are '

. f'lost. Slnce numbers are rlght justified in thelr fields, the"

o loss lS from the most sxgnlflcant part of the number.,j‘ o

‘ Durlng 1nput, the appearance of a dec1ma1 p01nt K in‘an -
E, D, or F type number overrides the @ specmflcatlon of the

. 'is 9031t10ned d places from the rlght of the fleld, not countlnC'
" the exponent, if present. For example, a number with external 1

- as 2 71828E—1._*4, B
7.5.2
'Scale factors may be spe01f1ed for D, E, and F type conver51ons l

. A .scale factor is written nP where P is the 1dent1fy1ng
,~u~tcharacter and n is a SLgned or un51gned 1nteger specxfylng the

The decimal fixed'point'number_(type F) has a decimal point“a'h
but no'exponent,fwhereas'the.decimal floatlng point (type |
E or D) has an exponent. vOnuoutput, the exponent always has Q
the form shown, i.e., andb"E"'or "D followed by a signed, two
digit integer. On input, however, the "E", "D", or the "+"
sign, or the entire exponent may be omitted on the external form
For example, the following are all yalld El5.6 fields:

.31725042 -

‘.317250E2..*_, L

.042739-45

31064 o :

The fleld width w 1ncludes all of the characters (dec1mal p01nt,‘

field. In the absence of ‘an expllc;t de01mal p01nt, the po;nt

appearance 271828E-1 and specxflcatlon E12 5 1s 1nterpreted o

Scale Factors

scale factor.';‘ DR ,»;:,";;pr.,”:
s g e
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For F type conversion the scale factor spec;fles a power '

of ten such that

1

external number‘*'(internal number) * (powexr of ten)

For D and E type converSions,'the scale factor multiplies -
the number by a power of ten but the exponent is changed -
accordingly, leaving the number unchanged except in form.:f

For example if the statement :
EORMAT(‘FSI.S',Ei_G.QS)
correspondevto:theiline:
"26.451t;“_;5v“ fA;iﬁzlé—ogﬁf;tf*"“”

'then the statement

'FORMAT(-1PF8.3,2PEL6.5) =
.“’eorrespehds'to thetline t”
2.645 j.y‘~41.32100E-03jﬁ'

- When no scale factor is glven, 1t 1s understood to be 0

. for F and 1 for D and E. However, once a scale factor ls‘
giﬁen, it holds for all‘follow1ng D, E,.and F type conver51on )
within the'same;format. The scale factor is reset to zero -
or one by'giying a scale factor of zero or one, :espectively.

' Scale factors have no effect on I conversions.

NPT

R M c-——;;t

vi
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7.5.3 G-Fields

Output under control of a'G;field is dependent on the

- magnitude of the floating point number being converted.

- Where m represents the magnltude of the number, ‘the
following table shows the relatlonshlp between m and the
conversion field to be used._ ' ‘

Magnitude =~~~ Conversion Field

0.1%3m%1 - o F(w-4).d, 4%

T RS0 pwea.@el) ax

: F‘w"” 14X
e ie tﬁeﬁce¥ren£ ecele.facﬁd?Jeha‘eééliee‘oniQIWAeﬁitheh
E conversion fleld 1s used, 4X denotes aAfle;d of four

spaces.

:Input under control of a G-fleld is the same ‘as for the E
- F- fleld., ' ' ‘ i P

.".-. 74 ~

RYAN-MCFARLAND CORPORATION -——5——u/,'
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" Logical Fields

. . ) jxjii.
Loglcal data can be transmltted in a manner smmllar to
numeric data by use of the form
Iw
. where L is the control character and w 1s an 1nteger'

'spec1fy1ng the fleld w1dth o

| 7Data is transmltted as the value of a loglcal varlable.flmfﬁlﬁﬁ
-~ in the 1nput—output llst B L L

On'input the data‘field“isﬂinspectedffor a'T'er F, if f;ﬂﬁﬁu”f
' one is found the value of the logical varlable w1ll be
_ ‘stored as true or false,: respectlvely.. If the data "v
"l‘lfleld contalns no T or F, a value of false w1ll be stored

; -AOh output}.w-liblanks followed by'T*ornf‘will be output,aff:ﬂ?l
"+ if the value of the loglcal varlable 1s true or false, e

fgrespectlvely.~
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" causes four characters to be read and placed in memory

_to numeric data by use of the form Aw or Rw; A and R are )

. variable may be of any type. For example, the sequence |

‘The character information is transferred as 8 bit ASCII.'f
~ characters, stored 8 characters per 64 bit word.

Althouéh w may have any value, the number of characters -
* This maximum dependé% upon the varlable type.; If w exceeds 5}
' the maximum, leadlng characters are lost on 1nput and re-‘7"

'1'placed with blanks on output. ‘When w is less than the e

‘blank £ill on 1nput and only the left-most W characters

Alphanumeric Fields‘

Alphanumeric data can be transmitted in a manner similar B

the control characters and w is the number of characters

in the field. The alphanumeric characters are transmitted

as the value of a variable in an input-output list. The -
READ (2 5)V

5 FORMAT (A4)

as the value of the variable V.

transmitted is limited by the maximum number of characters fﬁf'
whlch can be stored in the space allotted for the varlable.‘)

max1mum, the A format causes left justification with

are used for output. The R format causes rlght justlflcatlon
with blnary zero fill on 1nput and only the rlght—most

\ characters are used for output.

- 76 -
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7.5..8

7.5.6

' An alphanumeric’constantvmay be specified within a format by

.precedlng the alphanumerlc string by the form nH. H 15 the

string, countlng blanks. For example, the statement

aan be usad to output

.- Apostrophe dellmlted alphanumerlc strlngs may be used 1nf[l'
 the same manner. : - Lk

7.5.7 bMixed Fields

‘can be used to output the llne

- Note that the separatlng comna may be omltted after an alpha—:j?
JBlank‘Or Skip Fields_;‘“:p

'sklpped on an input record by use of the spe01f1catlon nX. -
 The control character is X and n is the number of blanks or
characters sklpped n must be greater than zero.ig

R M C————w

Alphanumeric Constant Fields

control character and n is the number of characters in thef

FORMAT(l?H PROGRAM COMPLETE)

PROGRAM COMPLETE |
on the output llstlng.‘3ﬁ

An alphanumerlc format fleld may be placed among other flelds P
of the format. For example, ‘the statement .f:Q; ' ' o

FORMAT(IS 8 FORCE FlO 5)f?;}fffiﬁ«

22'roch‘= 17g68901'g?jjf,;ft,g{;jgg'

numeric format fleld.: I

Blanks may be‘introduced intolan output'record or characterst"fﬁ
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‘may be used to output the llne

7.5.9
'The p051t10n in the record where the transfer of data 13'5“
- is Tn where n is the character position. For prlnted output,

the first character is for‘carriage_cbntrol and should not be

counted., -

"twould prlnt a llne-_ '~"'

R M C—

For example, the statement

FORMAT(SH scrzp::s 1ox 3HY = F7.3) .-

'STEP 28 oy = -3, 872

where ten blanks separate the two quantitles. SRR

Tabulation

to begin can ‘be spe01f1ed E?fbrmat converSLOn. The spec;flcatlov

., EXAMPLE:

FORMAT(TZO,'NAME',T4O 'AGE',Tl 6H GRADE)

f,Position 1 f 1POsitioﬁ'l9tgff;1f?b$ition’39f

U GRADE - NAME .

_RYANchFARLAND coRPORAnON.’.__;__g/"



7.5.10 Repetition of Field Specifications

Repetltlon of a fleld spec1flcatlon may be specxfled by .
preceding the control character D, E,. F, G I by an
- unsigned integer giving the number of repetitions desired.

— For example

FORMA'I‘(2E12 4,315)
is equlvalent to
' | o FORMAT(ElZ 4, ElZ 4, 15 I5, 15)

'_7.5.lljRepetition of Groups'

A group of fleld spec1f1catlons may be repeated by _
enclosing the group in parentheses and precedlng the whole
'w1th the repetltlon number.;' "

For example | : SRR
v FORMAT(ZIS 2(EIS 5 2(F8 3))) P

1s equlvalent to : S - C
8 ' FORMAT(2I8 ElS 5 2F8 3 ElS s 2F8 3)

A~Up‘h3n1nelevels of parentheses are allowed 1n group
;vrepetltlon, in addltlon to those enc1051ng the entlre
format.4 For example,Athe statement '

,ft‘FORMAT(Is,z(Els.s,z(F8L3)))'

exhab&ts—the—max&m&m—&egfee—eé—nest}nge- %he outermost
" parenthesis pair is termed level zero, the next level

one, and the innermost level two.A j

SN RROE,
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7.5.12

7.5.13

is used to indicate a new record. -For example, the

vlstatemeht
,“ 15 equivalent_tOj;

' for the first record and . . -

Complex Fields
Complex quantities are transmitted as tWo independent real
quantities. The format specification is given as two

successive real specifications or one repeated real
specification. For instance, the statement '

FORMAT (2E15.4,2(F8.3,F8.5))

could be used in the transmission of three cdmplex

quantities.

Multiple-Record Formats '

for the second rédord.‘ R

The separating’comma"may bg omitfed when'a slash is used.

To handle a group of input-output records where different =
records have different field specifications, a slash ﬁ/“‘lf

.'FORMAT(3I>3/15”,2F8.4)‘;.;‘:. BE
 FORMAT(3I8) . .

. FORMAT(I5,2F8.4) = .-

'.f; 8°~;'1~
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‘Blank records may be wrltten on output or records

‘vvsklpped on 1nput by u31ng consecutlve slashes.

A-drcauses the format _f

';hsucce551ve records have the format fféfj,jffjbfﬁ,;'

- on succeedlng records.;fvfjgfi‘

ZAs a further example, con51der’ﬂff;ﬂjﬁ@ﬁ”

;the flrst record has the format

Both the slash and the 01051ng parentheses at the

~ of the format 1nd1cate the. termination of ‘a record.

If the list of an 1nput~output statement dictates

transmission of data is to'continue after the closi
parentheses of the format is reached, the format i
repeated from the last open parentheses level of o

or zero. If this parenthesis is preceded by a repeat o

specification, the repeat specification is reused
Thus the statement L S :

.p: FORMAT(F? 2 2(E15 5 ElS 41, 17)

F7 2 2(E15 5 E15 4) I7
to be used on the flrst record and the format

2(E15 5, ElS 4) I7

FORMATCF? 2/(2(E15 5, 315 4) I7))

=7, r7,2;

2(E15 5 ElS 4) I7

- gl-
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7.5.14 Formats Stored as Data

The character‘string comprising a format specification may t
be stored as the valﬁes of an array. Input-output E _
statements may reference the format’ by giving the array o
- name rather than the statement number of a FORMAT. .
llstatement.< The stored. format has. theISame form asia_”7"
FORMAT statement excluding the word "FORMAT" The
enc1051ng parentheses are . 1ncluded. ' ""*r;“

'As an'example, consider the sequence’i_ﬁk;"‘y"ft

DIMENSION SKELETON(Z) |
 REaD (5,1), (SKELETON(I) 1= 1 2)
1 FORMAT (2A8) . L R

- READ (5, SKELETON) K x ; 25

'l,The flrst READ statement enters the characterp strlng
Lrlnto the array SKELETON. In the second READ. statement, |
‘._"SKELETON is referenced as the format governlng conver51on }jf
‘t_Of K and X.v'flt" i PRRa R B e

- 82 -
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7.5.15 Carriage Control for Priﬁting

Every record that is transmitted to a listing device
for printing is assumed to have a carriage control
character as the first character of the record.
'The carriage control character 1tself is not prlnted._,f
.The carriage control characters are._ s L

ACharactef. | _ :vﬁf Function‘Before'Pfihtingf?M ¥
blank,_*‘7 . _f V«VSPace oﬁé'line -
o - Space two lines . C e
T .7 Skip to first line of next page_f
B f_No space (for overprlntlng) 0
N Any’ other charactér_is tféated_ésfa blénk;};j;;1Q.
EXAMPLE:

10 FORMAT(9HL  PAGE, ,I3/1HO0)

- 83 -
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7.6 7~Auxiiiary,I/O Statements'
These statements are used to control the pos;tlonlng and
‘file marklng of sequentlal flles. '
7.6.1 REWIND Statement
FORM:
REWIND u | .
where u is an I/0 unit designation.
; Thls statement dlrects the I/O unlt de51gnated to reposxtlon'g
Jto the flrst record. U may not be an asynchronous varlable.:s;f
EXAMPLES. T
. REWIND 2 AR
, -VREWIND_Kl_
7.6.2 BACKSPACE Statement
?_FORM; o S
" BACKSPACE u . o e
where u 1s an’ I/O unlt desxgnatlon..Thf_;=
'Thls statement dlrects the I/O unlt de51gnated to backspace tf
hone record. U may not be an asynchronous varlable. B AR,
EXAMPLES° R
BACKSPACE 5 ,
BACKSPACE N i-f~?
-84~
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7.6.3

END FILE Statement

FORM:
END FILE u

where u is an I/0 designation.

Theistatement directs the I/0 unit designated to write e
an end file mark. U may not be an asynchronous variable. '37j9

EXAMPLES:

R Mo

END FILE 4
‘END FILE T

-85 -
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~used as the entry point name for the. object module.. The‘
- identifier may not appear anywhere else in. the program fjfff,f
,'[unlt. This statement, if present, must be the first X
fnestatement of a main program, if ‘not present the main

8.
a "program unit."
8.1 'PROGRAM Statement :
FORM
. PROGRAM identifier .
eProgram name defaults to F%MAIN.»;7¢ R
\

R M C—

PROGRAM UNITS

A FORTRAN program conSLSts of one maln program and, ,
optlonally, SUBROUTINE" subprograns, FUNCTION subprograms,,7i‘
and BLOCK DATA subprograms. Each of these is termed

The PROGRAM statement'defines the pfogram‘name that is

" . RYAN MCFARLAND CORPORATION ——.—.—-—/ :



8.2

8.3

END Statement

. The END statement’must be the physieally last statement

- of the program unit. The END statement must be on a;

.ﬂ%subprogram to the’ calllng program unlt.} Nornally, the
flaSt statement executed in a subprogram is a RETURN statement.

oIt need not be PhYSlCally the last statement of the progran.ﬂg;‘
vtAny number of RETURN statements may be used. :‘ . :

of each program unit. It informs the compilexr of the end :

single source line; continuation lines are not allowed.

RETURN Statement ff“

CFORM: o
' RETURN =

hlS statement returns control from a FUNCTION or SUBROUTINE

BIPE

-87 -
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8.5

8.4 .

RESUME Statement

FORM: |
RESUME

' This statement is used to place a function or subroutine .in -

the asynchronous or parallel mode. It allows the calling

program unlt to continue executlon, however,the function
‘"‘or subroutine continues to execute as well untll a RETURN

statement is executed.

Subprbgram Communications

The maln program and subprograms communlcate wmth each
other by means of COMMON variables and parameters.‘ If the
't~means of communlcatlon is. by parameters, the arguments of. v
:‘the subroutlne or functlon call are known as actual- parameters."

,*w\Correspondlng arguments in the subroutlne or . functlon o

-argument llst are formal parameters._fu,-”

 RYAN-MCFARLAND CORPORATION . -—;——-«4



8.5.1'.Actual Parameters

The actual parameters which appearAinva subroutine call
or a function reference may-be any of'the following:

" An arithmetic. expressxon'
A logical expre531on'
r.A constant - a
A 31mple varlable j-
a»An arrxay element reference -
' An array name S
A FUNCTION name = -
A SUBROUTINE name - =

. 8.5.2 Formal Parameters

 The formal parameters appearlng in the parenthetlcal llstr‘“'
- of a FUNCTION or SUBROUTINE statement may be any of the ‘
follow1ng. AR ‘ ' o

An array name . fffa{i T
- A simple variable { | SRR
A subprogram name | _ ‘

(elther functlon or subroutlne)

The formal parameters are replaced at each executlon of the
subprogram by the actual parameters supplled 1n the CALL T
statement or functlon reference. c : o o

...-—u..e

-89 -

'RYAN-.MCFARLAND CORPORATION  -—-—T-—/,v_



‘38.5;3:

'Formal parameters representlng array names must appear

.glVlng dlmenSLOn lnformatlon.- In a type or DIMENSION

‘Within a subprogram, the ‘use of formal parameters is
restrlcted as follows. ' 0

3. Formal parameters may not appear‘ih,DATAystatements;

athen a subprogram is- called, the formal parameters must -
‘agree w1th the actual parameters as to number, order, type,.fl
and length.' For example, if an actual parameter 1s a 1nteger_
-constant than the correspondlng formal parameter ‘must be e

if,of INTEGER type.._. T “Nfg'ﬁ~i,;£' S B

-lAlso, the formal and actual parameters must be elther both

R M Ce———

within the subprogram in type or DIMENSION statements

statement, formal parameters may be used to specify
variable dimensions for array name formal parameters.
Variable dimensions may be glven only for arrays whlch,
are formal parameters. o ' :

l,v Formal parameters may not appear 1n COMMON statements._;;,
,2,"Formal parameters may not appear 1n EQUIVALENCE .

'.statements.

Correspondence”Between Actualband Formal Parameters

synchronous or both asynchronous, they may not be mlxed.:._;;* 3
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8.6

_‘fStatement functlon subprograms are- ﬁunctlons,:they are sxngle-
1va1ued and must have at least one argument.: ‘The type of. the.~

uQFThe 1dent1f1ers enclosed in parentheses represent the argument=

- . -of -the functlon. These are formal parameters and have meanlng )
%{;and must be unlque only w1th1n the statement.- They may be;&i*
lrldentlcal to 1dent1f1ers of the same type appearlng elsewhere

element. : _ . e -

,formal parameter may be aSSlgned a value.

:;hidentifier(identifier}identifier,.,.)=e2pression.

ﬂThls statement deflnes an 1nternal subprogram.5 The entire'ff
deflnltlon is contained in a SLngle statement. The flrst
' 1dent1f1er lS ‘the name of the subprogram belng deflned

ktype, and length w1th the actual parameters glven at

‘executlon tlme.

The use of a parameter in the deflnlng expre551on is spec1f1ed
by the use of its parameter 1dent1f1er.\ Expressmons are the -
.only perm1551ble arguments of 1nternal functlons, hence the.ii

If a formal parameter is an array name, the correspondlng o
actual parameter may be elther an array name or an array

If a formal parameter is aSSLgned a value in the subprogram, '
the corresponding actual parameter must be a simple varlable,
array element, or array name. A constant or expre551on _

should not be used as an actual parameter’ if the correspondlng

Statement'Function Definitien Statement o

FORM:

functlon ‘is determlned by the type of the functlon 1dent1f1er.

in the program., These 1dent1f1ers must agree ‘in order, number,*

9L~“RYAN MCFARLAND CORPORAﬂON ,__e__s/L;




In the last exﬁ@ple above, X is.a parameter 1dent1f1er and A L
"} is an ordlnary identifier. ' At executlon the functlon 1sip>V‘
__‘evaluated u51ng the current value of the quantlty represented -

'b-er FUNCTION subprogram is a functlon, 1t returns a 51ngle value
B and is- referenced as a basic. element 1n an expre531on.; A 03”“
FUNCTION subprogram beglns w1th a FUNCTION declaratlon and returﬂ
o control to the calllng program by means of a RETURN or RESUME
" statement. - It is a program unit and,_consequently, must :;{]j_‘,

8.7 FUNCTION Subprograms._
termlnate w1th an END statement
- 92 -
\ .

parameter identifiers may'appear,only'as simple variablesf
in the deflnlng expreSSLOn. They may not appear as array . =
identifiers. L L

Identlflers appearlng in the deflnlng expressmon whlch
do not represent parameters are treated as ordinary

variables.

The deflnlng expression may include references to externalrﬁ?jr'

functlons or ‘other prev10usly deflned 1nternal functlons.'iU

All statement functlon deflnltlon statements must precede _}wxf
the flrst executable statement of the program.',*

- ':EXAMPLE.:S: g | :
’  SSQR(K) = K*(K+l)*(2K+1)/6
'NOR(T,S)= .NOT.(T.OR.S) s
ACOSH (X)= .(EXP (X/A) +EXP (-X/A) )/2
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8.7.1

8.7.2

' FUNCTION Statement

_ - FORM: , v _ _
FUNCTION identifier(identifier,identifier,...)
This statement declares the pregram'which‘follows tovbe a
function subprogram.. The first identifier is the name of
the function being defined. This identifier must appear

'as a simple variable and be assigned a value during execution

of the subprogram. This value is the‘function value.

Identlflers appearlng in the llSt enclosed in parentheses S

are. formal parameters representlng the functlon arguments. ‘
EXAMPLE: .

'FUNCTION FLOAT (I) -

. FLOAT = I

‘... RETURN =~

o END

FUNCTION Typé‘@f:f':'

vdvxhe type of the functlon is the type of 1dent1f1er used to‘t »
'_name the functlon. ‘This ldentlfler may be typed, 1mpllc1tly S
:'ior expllc1tly, 1n the same way as any other 1dent1f1er. _
'fAlternately, the functlon may be exp1101tly typed in the - -
nivFUNCTION statement itself by repla01ng the word FUNCTION
‘ftjw1th one of the follow1ng.”f? ' ' R

INTEGER FUNCTIonia
' REAL FUNCTION
DOUBLE FUNCTION ,
DOUBLE PRECISION FUNCTION
'COMPLEX FUNCTION | '
?'LOGICAL,EUNCTION,_g“
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hFor'example, the statement‘_ﬁ
COMPLEX FUNCTION HPRIME(S,N)
is equivalent to the statements

FUNCTION HPRIME (S,N)
COMPLEX HPRIME

' EXAMPLES: e | ST
o FUNCTION MAY (RANG,XP,YP,2ZP)
REAL FUNCTION COT (ARG) |

8.7.3 Library Functions

The.FORTRAN sYstem supplies a library of Standard.functions'

' which may be referenced from any program. Appendix A listshh.
these library functions. These are d1v1ded into two sets‘v:~’

' ‘basic external functions and 1ntr1n51c functlons. The basic -

"external functlons are called by the object program 1n the-;

: same manner as normal, user- supplied, functlons. Intr1n51c ;i'”
function names are known to the compller and 1ntr1nsxc functlon
‘references may be treated in non-standard ways (such as ' ,' ,

"as expanding the. function 1n—11ne) The programmer can supply .f

f;;“hls own function in place of an intrinsic functlon by 1nclud1ng

h the name in: EXTERNAL statements in all calllng programs. -:ftﬁf

8.8 SUBROUTINE Subprograms

 v A SUBROUTINE subprogram is not a functlon, lt—may—be=ma%tt- A

-—vaine&:an&-can be referred to only by a CALL or CREATE statement;

A SUBROUTINE subprogram beglns with a SUBROUTIWE declaration |
and returns control to the calllng program by means of a

. RETDRN or RESUME statement. ' RO *;:CH,V, : R
~ A . .4 ) - = 24 'RYAN-MC#A#LAND C_VO_R'PV:OAI‘?ATION ______/




8.8.1 SUBROUTINE Statement

FORMS: - _
SUBROUTINE identifier - : _ ,
SUBROUTINE 1dent1f1er(1dent1f1er,1dent1f1er,...)

This statement declares the program which follows to be
a SUBROUTINE subprogram.r The first'identifier is the .
subroutine name. The 1dent1f1ers 1n the llst enclosed in f%ff:

parentheses are formal parameters.

A SUBROUTINE subprogram may use one ox more of 1ts formal
parameters to represent results.‘ The subprogram name is o
~ not used for return of results. L

‘A_SUﬁROUTINE subérogram need not have ahy'paremeters at‘all.;
'{tEXAMPiEs{jf
SUBROUTINE EXIT 3

- SUBROUTINE FACTOR(CEF N ROOTS)
SUBROUTINE RESIDUE (NUM D, DEN M, RES)

8.8.2 fchLt"Statémehtt”g' *iﬂtf__fVi;r'
tf.FORMS:*

CALL ldentlfler o , o e
- CALL 1dent1f1er(argument argument,...,argument) N

' The CALL statement is used to transfer contrdll(call) to a
~subroutine subprogram. The identifier is the subprogram

name.’
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" The parameters may be expressions, array identifiers,

8.8.3

,EXAMPLES:'

: CREATE Statementf:‘

v_alphanumerlc strings, or subprogram ldentlflers, as in the
case of a functlon reference. Unlike a function, however,

a subroutlne-may—have-mere—than—ene—vaLee—and cannot be

referenced as a ba51c element in-an expre351on._ A subroutine
may use. one or more of its arguments to return results to the
calllng program. If no arguments at ‘all are requlred the '

_ first form 1s used.'

CCALL EXIT ol RRE
'CALL SWITCH(SIN, 2.1E. BETA,X**4 0o
CALL. MULT(A,B,C) »

vThe ldentlfler used to name the subroutlne lS not assxgned

a type and has no relatlon to the types of the arguments.

"The CREATE statement is used to execute a f"v
'1s the subroutlne name. - .

‘The CREATE statement is the on}y;way to 1n1t1ate executlon
-, of any asynchronous subroutlne. SRR

" FORMS:

CREATE 1dent1f1er T , ‘ ,
CREATE ldentlfler(argument,argument,...,argument)

subroutlne as a parallel process. The 1dent1f1er .

[ 4

EXAMPLES: o ) S e
"CREATE = GRAPH($IN,X) = =+ ©
CREATE.  PROC AR

- 96 - e e
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APPENDIX A: LIBRARY FUNCTIONS

_Intrinsic Functions

Function

ABS (a)
IABS (a)
DABS (a)

AINT(a) 17
INT(a)
IDINT(a)

AMOD(al,aé)'~‘

: AMAXO(al,a ’ooo

AMAXl(al,az,..

MAXl (al,az, .
MAXl(a Iazpoov

)
.)
MAXO (al,az,...)'
.)
)

"AMINO(al,a P
AMINl(allazl‘ .o

)

) .

MINO (allazlooo)

MINL. (al,az,...)_.
) .

'*;DMINl(al,az,...

']FLOAT(a): 

" Real g
“Double =

'ﬁ‘-fintéger“

Type of 

Parameter

Real -

 Integer
_Double

‘vi'Real
.Real7f’
~ Double’

‘Real
- Integer

.ﬂjInteger:
- Real
~ Integer .
;}" Real  ‘
; Double

 Integer
" Real

Integer

, Typé'6f ‘
Result

Real-b

* Integer
Double -

51 Real |
Integer_»»j'
. Integer

Integerf ‘}_=f;,_.

f Réal\; .
"Real ".
. Integer
.“kanteger'. L
‘Double S

o Real .o
j__Reali ”;"_
'°-Integer‘“
,:*_Integer‘".vu_ |
‘i&fDoubleffh5  RS

'E Reai,5:f‘f

Definition

- ?4al

" Truncation -

‘fal(mod éz)  ;;,

;ﬁ;'ﬁax(al,azp--:)

55ff“in‘a1'aziif'f

%" .Conversion from
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/"

ammc(a)

- FULL(a)

EMPTY(a)

IFIX(a) | .

fSIGN(alcaz)

_ISIGN(al,aZ)*"
DSIGN(;l,aé)A'

DIM (aj,a,)
IDIM (al;azji-

CSNGL(a)

: REAL(a)f: o

- DBLE(a)ff  bﬂ ”

CMpLx(alléz)

 coNgG(a) .

_Real

Double - -

'rf.Reall‘

©oany.
- | asynchronous

any . - .

. -asynchronous

type

1 Real .

' Integer -
' Double

Réal'

 Integer

 {‘Complex‘

';l37Complex% 

7uReal.

Complex

logical

) logical'

‘ Integer

" Intégeﬁ5' o
* Double - =

 _Real o
“"Integer”ffvfﬁ'~-*

. Real ﬁ,ff;

Ce ?f.°f~c0mpleg;qq-,

’ Complexftﬁ'”“:ﬂ .
o ' of complex .

o Test Empty'jfff
o semaphoremfu*g

 real to integer

':’Rea1 .v  ',“.”7i;sign'6£ a2 timés

’d?flallﬂ f;4ﬂ§;i ‘

. ai—Miﬁ‘ai)az)f;
- ;ffCoveréibniﬁrom
.\ double to real

. Obtain real part
- Real .7
E " part of complex

E ‘Double't‘i:ﬂw{LJVConversiqn'frbm '
o "'fgiﬁrealﬁto‘double'

n"ai‘+'éz\f:Iﬁ7{

Complex_<ﬁ{:”.

i
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- Conversion from

‘Obtain imaginary

{obﬁain conjuéata

R M C—
Test Full . -
semaphore =




IOR (al;az)/
LAND(al,az)

NOT (ai)_

'ISHFT(él'a2) .: f];

'integér_  Z

"Integer”_

'Intégé}
flrlnéege£. ﬁ 

IEOR(allaZ) f."

Integer -

.~‘In£eg¢t171
l-Iﬁtegerﬂ
Intégér  '
fIh#ége:

. Integer ..

©..  Inclusive OR
. Logical AND
". Logica1 negatio

fy;Exclusive OR

_iflShift al'by4 ﬂ‘:
ay bits f“’ :

2!
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" BASIC EXTERNAL FUNCTIONS

~Function

EXP(a) _
hDEXP(a)
CEXP(a)

ALOG(a)
DLOG (a)
CLOG(a) |

" ALOGlO0(a)
DLOG1l0 (a)

SIN(a)

DSIN(a) .
CSIN(a)

cos(a)
DCOS(a)?
ccos(a) -

'TANH(a)
';SQRT (a) '... L
DSQRT(a)

CSORT(a)

ATAN(a{ 
'DATAN(a)‘

ATANZ,(al,az)

DATANZ(al,az)

DMOD(alr§2) "

CABS (a) -

Type of

- Parameter

} "Real ‘
. Double .

Complex

Real
Double
Complex

‘Real
'~ Double

Real
Double
Complex

- Real
~ Double =
Complexf:'f,s

" Real

, . Real ”._ ;
.. Double -
Complex

" Real
Double .

. Real |
' Double ~
'Dodbie- “g~7

Complex = -

1’10“'-'iRYAN;MCFARLANb.CdRPohAﬂoN.l_;;;;;a/«ﬂ

Type of

Result

Real

Double
Complex -

Real

. Double
~ Complex -

~ Real
" Double

| Real
- Double ’
. Complex . -

 Real
" Double
-Complexz'”'

Réal .‘ . ::; . o
" Real -
:,,Double.'“

‘Complex

. Real R
' Double -. e
CReal
' Ddublef;i;f{ﬁf;;:

A

4'Double‘f":

— R M C-~—\i*

Definition

e
.'ln‘(a)

1j,loglo(;)”~-i«

R sin'(é)?f;;fff
', coé (a)

4‘1?;fa)5 o
“”;”atétaﬁ'kailééf Y

)
" Complex. . . .. ': - Absolute value
. - Sl e of ‘Comple?{'.:.“i‘_:

a -




. APPENDIX B: COMPILER LISTING FORMAT AND DIAGNOSTICS

Compiler Listing Format

" The compiler optionally outputS‘the following'listings:"'
T source and dlagnostlcd
_ - Allocation
d Cross Reference
.:Object o
Called subprograms S
, Statement label
‘;Llne number llstlng
t~.Summary o

‘The source and dlagnostlc llstlng 1ncludes a sequentlal llne-’
number, source 1mage and 1nterspersed dlagn031tcs.;|‘

- The allocation listing”inclﬁdes the'name,'mode, size'end
-f.locationfbf;each»Variable; 'Allocation errorsAare.listed.

The cross. reference llstlng 1ncludes all varlable names in
alphabetical order, the;r location and ‘the line number of

each reference.; The llne number is followed by an asterlsk -
:1f the reference is a posslble modlflcatlon.A References to _}"
all labels are 1ncluded ' Lo “" e

The obgect llstlng is produced only for the verlflcatlon of ©
- object code by the developers and malntalners.. It includes R
the locatlon, symbollc opcode and ~operands of each 1nstructlon.:,;f,,

‘The called subprogram listing’ 1ncludes the name, mode and
number of parameters of each called subprogram, 1}f|"

-~101 -
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The statement‘label listing includes the lebel, location
“and typeﬂof use of all statement labels. . ' '

The line number llSltng 1ncludes each llne number and 1ts

1ocatlon.

The summary llstlng 1ncludes the number of errors, the
number of warnlngs, the program size and the data sxze.:

[T
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Statement Error Diagnostics j

During compilation; statements which violate the syntactic
or semantic rules of the language are recognized and error

indications are printed.

- There are two levels of statement diaénostics: warnings and
errors. Warnings are issued for minor infractions where the
compiler can still determine'What is to be done and compile.
the statement. Errors are'severe'violations of the language.nv
In the case of errors, compilation proceeds as if the statement =
was never encountered. The statement label,lif ahy, remains -
defined.  If the error statement is ever executed, 1t will
cause a link to a system routine which will terminate executlonl;i
of the program and notify the user that an attempt has been ' A
made to eXecute an erroneous statement. ' The name of the program
and the line number of the statement will be dlsplayed '

One character of the‘statement is marked with an op -arrow. :
symbol "*" output directly beneath the erroneous character, 5_'
1for example- : o o BT X

" ZATA = X + Y.#"e A }:.:f

~

The character "-" is marked as an error. '

,>In‘the‘caSe of a snytax error,‘the'narked character itself f’k'f"il

:was unacceptable, as in the example above. In the case of f;fﬁﬂf'f

ra. semantlc error, an. 1dent1f1er or other construct 1s in’
'error, the mark 1ndlcat1ng the last character of the construct

';For example, in the llne--

- - ,103 ‘....
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'COMMON ALPHA, BETA, ALPHA, GAMMA

»

thebmark indicates‘that the identifierﬁALPHA'is misused..

The'compiler'attempts all interpretations of statement tYpe,'f
before discarding a statement. The'marked’position indicates
the greatest amount of correct information found under the =
most iogical assumption of statement type. . . -

A comment specmfylng the reason for the fallure is output

dlrectly after the marked line. There may be more than oneff"

-diagnostic per llne. The dlagnostlcs are llsted left—to- ot

_right. Each dlagnostlc is followed by a sequence of '

4 characters- "E*E*E....E" orp“W*W*W....W"'lndlcatlng "error"t‘l
or'"warnlng", respectlvely.u» R L

An alphabetlo llst of p0531b1e statement dlagnostlcs L

fOllOWS...fj;ffji;”J,. ‘77,.g7; S }"T,}’w;f~'

ﬁ'ARGUMENT CONVERTED (Warning);v,'“

The type of the 1nd1cated parameter for ‘an 1ntr1n51c functlon
was converted to agree w1th the type requlred by the functlon.,

K'-ARGUMENT COUNTT(Warninngj;g

. : L e, L L TR
The number of parameters to a subprogram 1s wrong elther _&ﬂQu

because it'is an: 1ntr1n51c functlon whlch the compller knows;[

about or because the same subprogram was called prev;ously

. w1th a dlfferent number of parameters.-
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 ARRAY 3:4{‘

An att t has been made to declare an array that has more,‘

elements tihan allowed.

BLOCK DATA ONLY

A DATA statement not in a BLOCK DATA subprogram attempted
to 1n1t1allze a varlable in COMMON. '

’An executable statement has been lncluded 1n a BLOCK DATA

subprogram.

CONSTANT SIZE -
The size of the indicated constant is.outside‘thefailowable'ranée.
tDATA_TYPE .

bThe type of a constant 1n a DATA statement does not agree w1th
- the type of the varlables 1t 1s to 1n1t1allze.h~?‘ R IR

DATA COUNT

The number of varlables ln a DATA statement does not agree w1th B

the number of constants..

S -105 -
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' DECLARATION CONFLICT

An attempt has been made to declare an identifier as a .
FORTRAN entity (51mple varlable, array, subprogram, statement
* function name) whlch has already been used otherwise. ‘

DIﬁEﬁ§ION‘R£;;;'r"

Ah..ar y dI ensionjhas been declared outside of'the allowable"'»-”

DUPLICATE DUMMY

A formal parameter has been declared tw;ce 1n a statement functlon
'”deflnltlon, FUNCTION, or SUBROUTINE statement.- '

EXTRA:COMMA'(Warning)
More than one comma has been encountered at a poxnt where a smngle

' comma was expected.,”,qﬁ

FORMAT'LABEL:;Q*

Tne 1ndlcated statement number was declared in the label _
' field of a FORMAT statement and is belng used 1n some manner

other than as a format reference.;‘

- 106 -
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ILLEGAL DO CLOSE ' (Warning)

A DO loop was closed_with an illegal statement;

ILLEGAL LABEL
A'statement'number is less than 1 or greater'than 99999.
Or, a DO statement references a previously defined label

or a label prev1ously referenced as a FORMAT.

 ILLEGAL NUMBER

FORMAT 'DATA or CONST repeat count not . greater than zero.
Or, uninary minus of Hollerlth or Hexadec1mal constant “Or,‘fi'
| 1llegal complex number format L SR -

JUMP_LABEL

A statement number whlch is not a FORMAT label has been used '
as if it were. Or, a. FORMAT label has been prevxously )
vreferenced by an’ IF or a GOTO-i¢$ AR o

" LABEL MIserG (wau:m:ng')'t

The lndlcated statement cannot be executed because 1t hass17=
no statement number.. Or, the indicated FORMAT cannot be B
- used because lt has no statement number..,,gﬁsz-‘ '

' MISSING COMMA‘(Warning)‘"

A comma was m1551ng at a poxnt where one was expected but

compllatlon could contlnue.
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MISUSED NAME

_An identifier has been used’in'the wrong context, such as:

- A formal parameter in a DATA or EQUIVALENCE
statement. ‘

'~ A variable dimension which is not a simple
formal parameter.

- A subprogram name used w1thout parameters

‘in an expre531on..“”

MULTI DEFINED

A statement number is multiply defined.

 NOT ARRAY
 An 1dentlf1er whlch is not an array name . has been used where;

an array name should have appeared

~ NOT INTEGER

,A‘variable'or:expressioh of type other than integer has been '~

~used where only integer type is allowed.

NUMBER bF SUBSCRIPTS

The number of subscrlpts in an array: reference is lncorrect.. .
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RANGE

The second character in the declaratlon of an IMPLICIT range
does not alphabetlcally follow the first character.

A constant subscript array reference has a subscrlpt whlch
falls out51de the size of the array. ’

STATEMENT NOT ALLOWED

A statement has been used in an lllegal context., An 111egalfrfﬁﬂ 
loglcal IF secondary statement or the statement is in the wrongff;
‘order, such as a statement functlon deflntlon not precedlng

executable statements..

sYNTAx L

Usually erroneous punctuatlon or an 1llegally constructed

- express1on.

The character marked shows how much of the statement was scanned
‘7’before 1t ceased to make sense.d,f ‘ S s : H

‘ : )"..
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TYPE CONFLICT

The same firsﬁ'character has been declared different‘types‘in
IMPLICIT. | T o

The types of the operands of an arlthmetlc or loglcal operator','

are 1llegal.,

o The types of the rlght and left—hand 51des of an assmgnment are

1mproper.

' UNDIMENSIONED

A siméle variable is followed byia Ieft.parenthesisg

'UNRECOGNTIZABLE

‘The entire statement was unrecognizable. -

UNSUCCESSFUL COPY

. Afcepy statement.could not be performed;jﬁej1m37*

'Program'ErrOr'Diaénosties

- ,After the source program has been llsted, summary error
’ messages pertalnlng to the program as a whole are llsted.»"?'J

‘The followxng descrlbes each of these messages or set of

messages."

=IIT -RYAN-MCFARLAND CORPORATION = ——er—r




FUNCTION NAME NOT REFERENCED
This message appears at the end of any FUNCTION subprogram “‘

~ wherein the function name does not appear on the left hand

side of an a351gnment statement

OPEN DO LOOPS

-Followlng this headlng, all DO loops whlch were not closed are

fllsted ln the form

' “statement—number OPENED AT LINE llne-number“

UNDEFINED LABELS

: All undeflned statement numbers are listed after thlS headlng. -

»Each undeflned statement number appears as.f

: statement—number FIRST REFERENCED AT LINE llne-number

ALLOCATION'ERRORS

frThls headlng w11l be followed by a llSt of ldentlflers that
. were lncorrectly assrgned memory - ‘locations by the program.f?. o
’iThese errors are caused by COMMON and/or EQUIVALEVCE statements.‘f
Such errors as: L L REREON o
| [”"; EquivalenCing"variables from'different common
| “ blocks. FERHE _“,"_"‘1’ ' R
t;* Extendlng a common block backwards.
—‘}Spec1fy1ng an 1mp0551ble equlvalence group.,;ﬂ7]
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APPENDIX C: COMPILER EXECUTION

The method by which the'compiler'is envoked is'ndt known
at present, however the various compilation options are.

Compiler Options

Conditional Compilation f.CONDY

fThls optlon causes 11nes contalnlng a "D"'ln column one to
be complled, default is to be treated as a comment.;

Debug Mode - DEBUG

This option causes the compiler to generate additional code
'to'produCe a block 1evel trace at execution time.

Cross Reference - XREF =

This option causes the compilertto print an alphabetical'
listing of each identifier and where ‘it was’defined,.altered,.yy
or referenced. o oo tite":fuﬂifit“ R
List object - LQBJ

‘ThlS optlon causes the compller to print pseudo assembly 1anguage
statements correspondlng to the object code generated. ' S
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| APPENDIX F: FORTRAN RUNTIME LIBRARY
The programs involved with,thelprocess df.eXeéuting a FORTRAN
program may be divided into four catagories:

Function Library

Arithmetic Library
Resident I/0 Library

Non-Resident I/O Libraxry

The Function Library consists of the basic”exterhal'functions'
and non-inline intrinsic functions; These are all referenced
directly by the FORTRAN program. ' Hence, the module name is the
same as the FORTRAN function name;  The initial version of the
function library will be coded in FORTRAN for expediency.

The Function Library:is cbmptiséd of the followiné modules: :

ALOG - CLOG .  DCOS . . EXP

'ALOG10O  COS - DEXP . IDINT
ATAN = COSH - . DLOG SIN
 ATAN2  CSIN . DLOGLO - SINH
CABS - CSQRT .~ DMOD - SORT
ccos ~ DATAN DSIN TANH

'CEXP . DATAN2. ~ DSQRT



The Arithmetic Library consists of the functions indirectly

‘referenced by the FORTRAN Program.

These moduies al

1 have

the prefix FR% to identify them ‘as part ¢f the FORTRAN runtime
‘library and to limit conflicts with'user'names.. Like the |
Function Library, the majority of the Arithmetic Library is
written in FORTRAN."

Name

FR$CVDI -

FR3CVID

FR$DADD

.FR$DSUB

FR$DMUL

FR$DDIV

FR$CMUL -
FR$CDIV

FR$DTNE

FR$DTEQ
- FR$DTLE
FRYDTLT -

FR¥DTGE

FR$DTGT
. FRSCTNE .
. FR$CTEQ
- FR$PWII .
FR$PWIR

FRAPWID

FREPWIC
FRYPWRI

Language

Assembly g

' Assembly
Assembly

Assembly

Assembly
}Assembly

Fortran
Fortran
Fortran

| " Fortran o
. Fortran .
Fortran -

Fortran

'”  Foftran‘f
' Fortran

'f}Fortran
Fortran

: ,Convert integer t

- Double precision
* - Double precision
"Double precision

.. Function

~  Convert double pr

- integer.

Double precision
Double precision

. Double precision

Complex multiply

" Double precision
"' Double precision

Double precision

o double precisior

ecision to

add
subtract

" Double precision multiply

divide

. Complex divide ~
test JNE.

test +EQ.

test .LE. -

test .LT.
test .GE..

R test .GT.
"“;Complex'test}.NE. o
: Complex test .EQ.
v‘ I**I power routin

e’

Fortran.. -
. Fortran
~ Fortran
'Fortran

I**R power

+ I**D power
 I**C power
'R**I power

routine

routine
routine .
routine



Name

FRYPWRR

FR$PWRD
' FRYPWRC

FR$PWDI

FR$PWDR

FRSPWDD -
FREPWDC

FRYPWCI

FR%PWCR’

FRYPWCD

FR¥PWCC

Languége

Fortran
"Fortran

Fortran
Fortran

Fortran .-
Fortran

Fortran

Fortran
' Fortran
_Fortran

Fortran

Function

R**R power routine
R**D power routine
R**C power routine
' D**I power routine
. 'D**R power routine -
D**D power routine
'D**C power routine
C**I power routine
C**R power routine
C**D power routine
Cx¥C power routine

The Re31dent I/O Library con31sts of the modules requlred to
initiate FORTRAN I/0 and communlcate with the Non-Resxdent -

-Library located, presently, on the Interdata computer.

These

modules all reside in the HEP, are wrltten in assembler and

have the preflx FR%.

Name
FRENF
FR%DNF

FRSWNF
FRYWRF

FR3WNU
FRSWRU
' FR$RNF

FR$RDF .

FRERRF

FR3RBF

FRERNU
FR$RDU

Function

Initiate

'Initiate
© Initiate

Initiate

Initiate
'Initiate
v_kInitiate
Initiate:
- Initiate
Initiate:

Initiate

Initiate

ENCODElﬁ

DECODE | .

WRITE formatted -

WRITE formatted (thh ERR-optlon)

WRITE unformatted ' . _

WRITE unformatted (thh ERR=optlon)_5  

READ formatted '

READ formatted (w1th END—optlon)

READ formatted (with ERR=option)

READ formatted (with EVD-,ERR—optlons)

READ unformatted o N
’unformatted (wlth END—optlon)

READ'



. Name

FR$RRU
FR$RBU

FR$BKSP
FR$ENDF
FR$REWD

FR$STOP

" FR$PAUS

FRSIIOF
FRYRIOF

FR$DIOF

FR$CIOF
FR$LIOF
FR$SIOF
FR$IIOU
FR$RIOU

FRS$DIOU
FR$CIOU
FRELIOU
FR$SIOU

FRYTENT

FR%TRTN

FR$TRES
FR$TFLW
FR$CERR

FR3RERR
-FRYUNERR

Function

.Initiate

Initiate

Initiate
‘Initiate

Initiate
Initiate
Initiate
Formatted
Formatted
Formatted

‘Formatted
- Formatted

Formatted
Unformatt

~Unformatt
Unformatt

Unformatt

. Unformatt

Unformatt

- Trace ppt
, ‘Trace opt
- Trace opt

Trace opt

Report ru
Function

READ unformatted (with ERR=option)

READ unformatted (with END=,ERR=options)
BACKSPACE “

ENDFILE

REWIND.

STOP
PAUSE |
I/O}'Integer item
I/0, Real itém_-'
I/0, Double item
I/O,‘Complex item
I/0, Logical item
I/0, Stop I/Ov _
ed I/0, Integer item
ed I/0, Real item '
ed I/0, Double item
ed I/0, Complex item
ed I/0, Logical item
ed I/0, Stop I/0
ion, subprogram entry =
ion, RETURN statement -
ion, RESUME statementi;“
ion, trace flow '

- Report compilatién error

ntime error v ; .
Library interface to FR3RERR



The Non-Resident I/0 Library consists of the nodules required .
to perform the-logiéal and physical I/0 on the Interdata

comﬁuter; uTheée modules all reside on the Interdata, are
written in assembler and have the prefix_Fﬁs.

Name

FR$PIO =

FR$IOF

FR$IOU
FR$RIO

FR$IIO .
FRSFUT

Function

Perform physical I/0

Perform formatted logiCal I/0 .
Perform unformatted'logiéal I/O' 
Interpret D,E,F and G formats
Interpret Z,I and L formats
Formatted I/O utility modules



