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D I S C L A I M E R

This MIS manual is a combination of earlier manuals,
update notices, memos and limited experience with the system
Itself. Because of this, certain discrepancies are bound to
occur and the Computing Center would appreciate being notified
of all differences between what this manual says and what the
sys tem ac tua I l y does .

This publication is intended to represent the current
state-of-the-system. However, it should not be construed as
an obligation to maintain the system as so stated. The MTS
system, like most good systems, is continually being improved.
As a result, additions, extentions, changes and deletions will
occur. Notice of such changes will be made and provision for
a manual updating service has been planned.

Errors, comments and suggestions should be sent to:

I n f o r m a t i o n C o o r d i n a t o r

C o m p u t i n g C e n t e r

U n i v e r s i t y o f A l b e r t a

C
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S U M M A RY

* F O R T G

Log i ca1 I /O Un1ts
S C A R D S = S o u r c e I n p u t
S P R I N T = C o m p i l e r L i s t i n g a n d D i a g n o s t i c s
SPUMCH = Ob jec t Modu les
S E R C O M = E r r o r S u m m a r y O u t p u t

The de fau l t s f o r t he l og i ca l I /O un i t s SCARDS, SPRINT, SPUNCH
and SERCOM are *SOURCE*, *SINK*, -LOAD# and ^^SINK*-

Compi ler Opt i ons
DECK (D)r B C D 1 r i r L I S T ( L ) r n n r v n ; ■ .PAR=[^BCD|c^ ^ *NODECK(NOD) J ^ ' NOLI ST(NOL)^ ^ *NOMAP(NOM)^

MAP (M)

SOURCE (S)
t'NOSOURCE (NOS) ^ [»N0ERR] ^' NOSML^ [ ,NAME4 } ]
(.LlNE={nn}] [,ORL=[S}] [,EXEC={°}] ['nSc,](.LlNE={nn}] [,ORL=[S}] [,EXEC={°}] ['nSc,]

8
In the above op t ions , the abbrev ia t ion , i f any, i s enc losed

in pa ren theses wh i l e t he de fau l t op t i on i s unde r l i ned . The s tan
d a r d d e f a u l t o p t i o n s f o r b a t c h u s e r s a r e :

PAR = S,NOM,NOL,LOAD,NOD,EBCDIC,NAME=MAIN,LINE=57
a n d f o r c o n v e r s a t i o n a l u s e r s a r e :

PAR=NOSML,ERR,LOAD,NOD,EBCDIC,NAME=MAIN,LINE=57.
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* F O R T H

L o g i c a 1 I / O U n i t s
S C A R D S = S o u r c e I n p u t
S P R I N T = C o m p i l e r L i s t i n g s a n d D i a g n o s t i c s
SPUMCH = Object module i f DECK specified
0 = O b j e c t m o d u l e i f L O A D s p e c i fi e d .
T h e d e f a u l t s f o r t h e l o g i c a l I / O u n i t s S C A R D S , S P R I N T a n d

SPUNCH are *SOURCE*, *SINK* and -LOAD#. I f the LOAD opt ion is
s p e c i fi e d , t h e n t h e l o g i c a l I / O u n i t 0 m u s t b e a s s i g n e d .
Comp i1er Opt i ons

, BCD (B) , , r "ECK (D) EDIT (E)PAR = [ ebcdic (eb)] ['nodeck (nod)] ['NOEDIT(NOE) ]
r , L I S T ( L ) 1 r , L O A D ( L O ) i \ . U M . > 1^ NOLIST(NOL)J ^ NOLOAD(NOLO) ^ ' NOMAP (NOM)J

t'NOXL ] ['LINECNT={ gg}] t AME = ®maTn^^^ 1 [.0PT={1} ]
i ^

ID (I) , r SOURCE (S) , ^ XREF (X) ,
'̂N0J_D(N0()J I* NOSOURCE (NOS) J l'NOXREF(NOX) J

T h e a b b r e v i a t i o n s , i f a n y , f o r t h e o p t i o n s a r e e n c l o s e d i n
p a r e n t h e s e s w h i l e t h e d e f a u l t o p t i o n i s u n d e r l i n e d .
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L A N G U A G E D E S C R I P T I O N

R e f e r e n c e s

1) IBM SYSTEM/360 FORTRAN IV LANGUAGE, FORM C28-6515.
2) IBM SYSTEM/360 FORTRAN IV (G 6 H) PROGRAMMER'S GUIDE,

F O R M C 2 8 - 6 8 1 7 .
3) IBM SYSTEM/360 FORTRAN IV (G) PROGRAMMER'S GUIDE,

FORM 028-6639 .
k) IBM SYSTEM/360 FORTRAN IV (H) PROGRAMMER'S GUIDE,

F O R M 0 2 8 - 6 6 0 2 .

M T S C o n v e n t i o n s a n d R e s t r i c t i o n s

1 . D a t a S e t R e f e r e n c e N u m b e r s

The legal data set re ference numbers (DSRN'S) in MTS FORTRAN
a r e 0 t h r o u g h 9 a n d c o r r e s p o n d t o t h e a p p r o p r i a t e M T S l o g i c a l I / O
u n i t s . T h e R E A D , P R I N T a n d P U N C H s t a t e m e n t s d e s c r i b e d i n A p p e n d i x
B of the IBM System/360 FORTRAN IV Language SRL (028-6515) are
c o n n e c t e d t o t h e l o g i c a l d e v i c e s , S C A R D S , S P R I N T a n d S P U N C H ,
r e s p e c t i v e l y . I n I B M s y s t e m s t h e s e s t a t e m e n t s u s u a l l y d e f a u l t t o
d a t a s e t r e f e r e n c e n u m b e r s 5 , 6 a n d 7 , r e s p e c t i v e l y . I n a d d i t i o n ,
t h e l o g i c a l d e v i c e S E R C O M i s u s e d f o r e r r o r c o m m e n t s , a n d t h e
P A U S E a n d S T O P s t a t e m e n t s . A l l a p p r o p r i a t e l o g i c a l d e v i c e s
s h o u l d b e a s s i g n e d w h e n t h e $ R U N c o m m a n d i s i s s u e d f o r t h e F O R T R A N
o b j e c t m o d u l e . A t o p e n t i m e , a n y l e g a l d a t a s e t r e f e r e n c e n u m b e r
w h i c h h a s n o t b e e n a s s i g n e d w i l l b e d e f a u l t e d t o S C A R D S f o r i n
p u t a n d S P R I N T f o r o u t p u t . F o r o u t p u t o p e r a t i o n s , i l l e g a l d a t a
s e t r e f e r e n c e n u m b e r s a c t l i k e * D U M M Y * , i . e . , t h e y a u t o m a t i c a l l y
s e r v e a s i n fi n i t e w a s t e b a s k e t s . F o r i n p u t o p e r a t i o n s i l l e g a l
d a t a s e t r e f e r e n c e n u m b e r s r e s u l t i n t h e c o m m e n t

R E A D D S R N X X X X X X X X ?

f o l l o w e d b y a r e t u r n t o c o m m a n d m o d e . B y i s s u i n g a $ R E S T A R T
c o m m a n d t h e p r o g r a m w i l l r e s u m e e x e c u t i o n b y i g n o r i n g t h e R E A D
s t a t e m e n t .

2 . T h e D i r e c t A c c e s s S t a t e m e n t s

T h e F I N D a n d i n d e x e d R E A D / W R I T E s t a t e m e n t s m a y b e a p p l i e d
t o a n y l o g i c a l I / O u n i t , b u t w i l l b e i g n o r e d ( b y t h e d e v i c e
s u p p o r t r o u t i n e s ) u n l e s s i t h a s b e e n a s s i g n e d t o a fi l e . T h e
i n t e g e r i n d e x i s i n t e r p r e t e d a s a n M T S l i n e n u m b e r t i m e s 1 0 0 0 ,
e . g . , t o b e g i n a t l i n e 5 . 7 t h e i n d e x s h o u l d b e 5 7 0 0 . O n a n y
i n d e x I / O o p e r a t i o n , o n l y t h e fi r s t d a t a s e t r e c o r d w i l l b e
r e a d o r w r i t t e n i n d e x e d ; a n y s u b s e q u e n t d a t a s e t r e c o r d s w i l l
b e o b t a i n e d s e q u e n t i a l l y . F o r e x a m p l e , t h e f o l l o w i n g s t a t e -
m e n t s w o u l d r e a d l i n e s 1 0 a n d 1 1 , i f t h e d e f a u l t i n c r e m e n t o f
1 i s u s e d .
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READ(5 '10000 ,100 )A , I
1 0 0 F O R M AT ( G 1 5 . 8 / I 1 0 )

The fol lowing statements would erase l ines 1 through 6 from a
fi le ass i g ned t o 5

WRITE (5 '1000 ,100)
1 0 0 F O R M A T ( / / / / / )

S i nce s i x ze ro l eng th l i nes w i l l be w r i t t en . Th i s examp le a l so
presumes the default increment. The FIND statement can be
used at any time and will cause the next sequential READ/WRITE
s t a t e m e n t t o b e d o n e I n d e x e d , I f t h e n e x t I / O s t a t e m e n t a f t e r
t h e F I N D i s i n d e x e d , t h e i n d e x o f t h e I / O s t a t e m e n t w i l l o v e r
r i d e t h a t g i v e n i n t h e F I N D .

If an index given in a READ statement, or if an outstanding
FIND statement causes a sequential READ to be done indexed, and
the index represents a non-existent line then an end-of-file
s i tuat ion is recognized. This wi l l e i ther resul t in successfu l
terminat ion of the program or wi l l ex i t v ia the END= parameter
supplied in the READ statement. Note that the END= parameter
cannot be given in an indexed READ statement. Accordingly,
the sequence FIND, sequential READ is recommended.

The DEFINE FILE statement is not mean i ngfu 1 in MTS and
though it will continue to compile, execution of such a state
ment will solicit an appropriate comment (IHC21A).

3 . T h e R E W I N D S t a t e m e n t

The FORTRAN REWIND statement may be applied to a data set
re ference number ass igned to a sequent ia l fi le w i th the des i red
r e s u l t . A r e f e r e n c e t o a D S R N i n a R E W I N D s t a t e m e n t c a u s e s
t h e a s s o c i a t e d d a t a s e t t o b e o p e n e d .

k . T h e B A C K S P A C E a n d E N D F I L E S t a t e m e n t s

The BACKSPACE and ENDFILE statements will be ignored unless
the logical I/O unit has been assigned to a magnetic tape and
the data set has been opened, e.g., a READ or WRITE statement has
already referenced the data set. Further, the BACKSPACE

will also be ignored if the tape is currently posit ioned
immediately after an end-of-file. This feature is for com
pat ib i l i t y w i th IBM systems and s tems f rom the i r t reatment
o f d i f f e r e n t fi l e s o n t h e s a m e t a p e a s d i f f e r e n t d a t a s e t s .

5 . T h e S T O P S t a t e m e n t

The STOP statement has been changed so that after printing
the stop message on SERCOM it will terminate execution in such
a manner that a storage dump will not be given and execution
c a n n o t b e r e s u m e d .
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6 . T h e P A U S E S t a t e m e n t

The PAUSE s ta temen t w i l l no l onge r w r i t e t he pause message
on the operators console. In batch mode, PAUSE will print the
pause message on SERCOM and continue program execution, i.e.,
it can be used to print comments only. In conversational mode,
after printing the pause message on SERCOM, program execution
will be suspended in such a manner that it may be resumed
using the RESTART command.

7 . T h e E R R = P a r a m e t e r

The ERR= parameter exit from both sequential and indexed
READ statements wi l l never be taken. In IBM systems, th is
parameter implements SYNAD exits from the data management
r o u t i n e s . S i m i l a r s i t u a t i o n s i n M T S n o r m a l l y r e s u l t i n
p r o g r a m t e r m i n a t i o n .

8 . D a t a S e t R e c o r d L e n g t h s

T h e d a t a s e t r e c o r d l e n g t h h a s b e e n e x p a n d e d t o s e p a r a t e
input and output record lengths. The role of these parameters
i s d e s c r i b e d i n t h e s e c t i o n d e v o t e d t o F O RT R A N a n d d a t a s e t
re CO rds .

9 . U n f o r m a t t e d R e c o r d F o r m a t
The format and amount of control information placed in each

data set record generated by an unformatted WRITE statement
has been changed to conform to OS unblocked variable length re
c o r d f o r m a t . A d e t a i l e d d e s c r i p t i o n i s g i v e n i n t h e s e c t i o n o n
FORTRAN and data set records. By default, unformatted READ
operations presume the same record format. It is possible to
read records wr i t ten according to the old greenword format by
calling the subroutine SETGRE(DSRN), which takes as its single
argument a fu l lword integer DSRN.

1 0 . Ta p e S u p p o r t

The FORTRAN I/O library will now support any size tape
record legitimate to the tape support routines. When opening
any data set, GDINFO is used to determine the device type of
t h e d a t a s e t . I f t h e d a t a s e t i s a t a p e , t h e t a p e s u p p o r t
rout ines wi l l be requested to pass back the record s ize
specified in the $RUN *MOUNT command used to obtain the tape.
This number is used to set the Input and output record lengths
and i f i t exceeds 256 a bu f fe r p r i va te fo r the da ta se t w i l l
b e a 1 1 o c a t e d .
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1 1 . I m p l i c i t a n d E x p l i c i t C o n c a t e n a t i o n

T h e fi r s t r e f e r e n c e t o a d a t a s e t c a u s e s i t t o b e o p e n e d ,
a p r o c e d u r e w h i c h i s d e p e n d e n t o n t h e fi l e / d e v i c e t y p e . S i n c e
t h i s d e p e n d e n c e i s m a i n t a i n e d t h r o u g h s u c h t h i n g s a s t h e r e c o r d
l e n g t h s a n d t h e a d m i s s i b i l i t y o f t h e p o s i t i o n i n g s t a t e m e n t s ;
a n d s i n c e t h e l i b r a r y h a s n o k n o w l e d g e o f w h e n a n d i f c o n c a t e n
a t i o n t a k e s p l a c e , c a r e s h o u l d b e e x e r c i s e d w h e n c o n c a t e n a t i n g
u n l i k e d a t a s e t s . I t s h o u l d a l s o b e n o t e d t h a t w h e n D S R N s d e
f a u l t t o B O A R D S , t h a t t h e y a r e B O A R D S w i t h r e s p e c t t o c o n c a t e n a t i o n .
H e n c e , a $ O O N T I N U E W I T H i n B O A R D S w i l l c h a n g e a l l d e f a u l t e d
D S R N s .

1 2 . P r o g r a m I n t e r r u p t s

P r o g r a m i n t e r r u p t s w i l l n o l o n g e r b e fi e l d e d b y t h e F O R T R A N
l i b r a r y . T h i s d e c i s i o n h a s a t l e a s t t w o c o n s e q u e n c e s t h a t
r e p r e s e n t i n c o m p a t i b i l i t i e s w i t h t h e o l d l i b r a r y . F i r s t , t h e
s u b r o u t i n e O V E R F L a n d D V O H K c a n n o t p r o p e r l y f u n c t i o n a n d h a v e
a c c o r d i n g l y b e e n d i s c o n t i n u e d . S e c o n d , s i n c e M T S w i l l t a k e t h e
p r o g r a m i n t e r r u p t s , s t r i n g s o f fl o a t i n g - p o i n t e x c e p t i o n s a r e
n o t p o s s i b l e s i n c e M T S w i l l s u s p e n d e x e c u t i o n v i a E R R O R f o r
a n y a n d a l l p r o g r a m i n t e r r u p t s .

1 3 . F o r m a t t e d F i e l d s

W h e n r e a d i n g , a n y fi e l d t o b e c o n v e r t e d a c c o r d i n g t o a
f o r m a t c o d e o t h e r t h a n A i s s c a n n e d f o r c o m m a s a n d s e m i - c o l o n s ,
b o t h o f w h i c h a r e n o r m a l l y i l l e g a l i n t h e s e fi e l d s . I f n e i t h e r
o f t h e s e " s p p a r a t o r s " i s f o u n d , t h e c o n v e r s i o n w i l l b e p e r f o r m e d
j u s t a s i t h a s b e e n i n t h e p a s t , w i t h b l a n k s b e i n g i g n o r e d o r
t r e a t e d a s z e r o s a c c o r d i n g t o t h e s p e c i fi c a t i o n s i n t h e l a s t
c a l l t o F C V T H B . I f a c o m m a i s f o u n d , t h e fi e l d w i d t h i s
c h a n g e d t o t e r m i n a t e w i t h t h e l a s t c h a r a c t e r b e f o r e t h e c o m m a .
I n t h e c a s e o f fl o a t i n g - p o i n t fi e l d s , t h e n u m b e r o f p l a c e s t o
t h e r i g h t o f t h e d e c i m a l p o i n t i s a l s o s e t t o z e r o . I f t h e
r e s u l t i n g fi e l d w i d t h i s z e r o , t h e l i s t i t e m i s l e f t u n c h a n g e d .
I f a s e m i - c o l o n i s f o u n d , p r o c e s s i n g p r o c e e d s a s i f a c o m m a h a d
b e e n f o u n d ; h o w e v e r , a f t e r t h e c u r r e n t l i s t i t e m h a s b e e n t a k e n
c a r e o f , I / O p r o c e s s i n g o f t h e c u r r e n t R E A D s t a t e m e n t w i l l b e
s u s p e n d e d . A c c o r d i n g l y , a n y r e m a i n i n g l i s t i t e m s w i l l r e m a i n
u n c h a n g e d . I n t h e s a m e c o n t e x t , i f a fi e l d e x t e n d s b e y o n d t h e r e
c o r d r e a d a n d c h a r a c t e r s r e m a i n , t h e n t h e f o r m a t c o d e w i l l b e
m o d i fi e d t o j u s t c o m p l e t e t h e fi e l d w i t h i n t h e c u r r e n t d a t a s e t
r e c o r d . N o t e t h a t t h e l a s t n u m b e r i n a s t r i n g w i l l u s u a l l y b e
f o l l o w e d b y s o m e t r a i l i n g b l a n k s w h i c h w i l l b e t r e a t e d a s z e r o s
b e d e f a u l t . H e n c e , t h e l a s t fi e l d o f a s t r i n g s h o u l d b e
t e r m i n a t e d b y e i t h e r a c o m m a o r s e m i - c o l o n .
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T o i l l u s t r a t e t h e s e f e a t u r e s , c o n s i d e r t h e f o l l o w i n g p r o g r a m :

1 0 R E A D 1 0 0 , A , N , M

100 FORMAT (F20 .8 , I5 , I3 )
P R I N T 2 0 0 , A , N , M

200 FORMAT (F10.5,2I6)
G O T O 1 0

E N D

I n t h e f o l l o w i n g , t h e o d d n u m b e r e d l i n e s a r e i n p u t a n d t h e e v e n
n u m b e r e d l i n e s a r e t h e r e s u l t i n g o u t p u t .

1 . ,5,6;
1 . 0 0 0 0 0 5 6

1 . 5 ;

1 . 5 0 0 0 0 5 6

, 1 1 1 1 1 3 ,

1 . 5 0 0 0 0 1 1 1 1 1 3

, . 2
1 . 5 0 0 0 0 1 1 1 1 1 2 0 0

T h e fi r s t e x a m p l e i s e v i d e n t . T h e s e c o n d e x a m p l e i l l u s t r a t e s
p r e m a t u r e t e r m i n a t i o n o f I / O p r o c e s s i n g t h a t c a n b e a c c o m p l i s h e d
u s i n g a s e m i - c o l o n . I n t h e t h i r d e x a m p l e , t h e fi r s t o p e r a n d i s
o m i t t e d a n d r e m a i n s u n c h a n g e d , t h e s e c o n d o p e r a n d fi l l s t h e
e n t i r e fi e l d a n d c o n s e q u e n t l y , t h e fi e l d i s n o t t e r m i n a t e d b y
a c o m m a . N o t e , i f t h e l i n e h a s b e e n g i v e n a s " , 1 1 1 1 1 , 3 , " t h e n
t h e t h i r d l i s t i t e m w o u l d n o t h a v e b e e n c h a n g e d , s i n c e t h e
a d d i t i o n a l c o m m a w o u l d n o t h a v e b e e n f o u n d u n t i l t h e 1 3 fi e l d
w a s s c a n n e d . T h e fi n a l e x a m p l e i l l u s t r a t e s w h y a t e r m i n a l
c o m m a o r s e m i - c o l o n i s a d v i s a b l e , s i n c e t h e i n t e n t w a s t h a t
M = 2 , n o t 2 0 0 .

l A . P s e u d o S e n s e L i g h t s

T h e l i b r a r y s u b r o u t i n e S L I T E a n d S L I T E T w h i c h i m p l e m e n t' t h e p s e u d o s e n s e l i g h t s w h i c h c a r r i e d o v e r f r o m t h e I B M
7 0 0 0 - s e r i e s F O R T R A N h a v e b e e n d r o p p e d .

1 5 . S e t D a t a S e t R e c o r d L e n g t h s
The subrou t ine SETDSR (DSRN, IRL,0RL) may be used to a l te r

t h e i n p u t a n d o u t p u t r e c o r d l e n g t h s . A l l t h r e e a g r u m e n t s a r e
f u 11 w o r d i n t e g e r s .
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1 6 . S e t S t a r e C o u n t

S E T S TA ( D S R N , T I M E S ) c a n b e u s e d t o s t a r e a t t h e n e x t i n p u t l i n e .
T h e s t a r e f a c i l i t y i s o n l y a v a i l a b l e f o r l i n e s r e a d u n d e r f o r m a t
c o n t r o l a n d i s r e s e t b y a n y o t h e r o p e r a t i o n o n t h e d a t a s e t .
T h e t w o a r g u m e n t s a r e b o t h f u l l w o r d i n t e g e r s , b u t t h e s t a r e c o u n t
i s t a k e n m o d u l o 2 5 6 . I f t h e s t a r e c o u n t i s s e t a n d a n e n d - o f - fi l e
i s e n c o u n t e r e d t h e n t h e e n d - o f - fi l e w i l l b e r e p e a t e d . C a l l i n g
S E T S T A w i l l a u t o m a t i c a l l y a l l o c a t e a p r i v a t e I / O b u f f e r f o r t h e
d a t a s e t . C a l l i n g S E T S T A w i t h a z e r o c o u n t w i l l r e s e t a n
o u t s t a n d i n g s t a r e c o u n t s o t h a t t h e n e x t r e a d o p e r a t i o n w i l l
l o o k a t t h e n e x t d a t a s e t r e c o r d .

1 7 . B L O C K D ATA S u b r o u t i n e s a n d C O M M O N B L O C K S

B L O C K D ATA s u b r o u t i n e s m u s t p r e c e d e o t h e r r o u t i n e s ( i n c l u d i n g
the ma in p rog ram) i n t he FORTRAN sou rce deck i n o rde r t ha t da ta
b e c o r r e c t l y p l a c e d i n t h e v a r i o u s C O M M O N b l o c k s u s e d . E x e c u t i o n
w i l l s t a r t a t t h e r o u t i n e i m m e d i a t e l y f o l l o w i n g t h e B L O C K D A T A
s u b r o u t i n e s o t h e m a i n p r o g r a m s h o u l d c o m e t h e r e .

T h e r e a s o n f o r t h i s r e s t r i c t i o n i s t h a t t h e M T S o n e p a s s
l o a d e r o n l y u s e s t h e fi r s t a p p e a r a n c e o f C O M M O N b l o c k s i n s e t t i n g
up the b locks . Any subsequen t appearance o f t he COMMON b locks
a r e e s s e n t i a l l y i g n o r e d .

A n o t h e r r e s t r i c t i o n i n t r o d u c e d f o r t h e s a m e r e a s o n i s t h a t
t h e fi r s t d e fi n i t i o n o f a C O M M O N b l o c k i n a F O R T R A N s o u r c e d e c k
m u s t b e t h e l o n g e s t d e fi n i t i o n o f t h e b l o c k .

1 8 . F O R T R A N a n d D a t a S e t R e c o r d s

T h e v a s t m a j o r i t y o f F O R T R A N p r o g r a m s m a y b e w r i t t e n w i t h
l i t t l e o r n o k n o w l e d g e o f h o w F O R T R A N I / O o p e r a t e s b e y o n d t h e
f a c t t h a t p r i n t e r l i n e s c a n n o t e x c e e d 1 3 2 c h a r a c t e r s , a n d e v e n
t h i s i s s u p e r fl u o u s i f N A M E L I S T I / O i s e m p l o y e d . T h i s s i m p l i
c i t y o f o p e r a t i o n i s d u e t o t h e r i g i d i t y o f t h e I / O d e v i c e s
b e i n g u s e d , i . e . , c a r d r e a d e r s a n d p r i n t e r s . T h e s e d e v i c e s
c a n n o t b e r e w o u n d o r b a c k s p a c e d a n d a l l o w a v e r y s i m p l e a n d
l i m i t e d i n t e r p r e t a t i o n o f t h e d a t a s e t r e c o r d s . T h i s s i m p l i c i t y
d i sappears as soon as the I /O dev i ces be ing used become more
comp lex , e . , g . , t e rm ina l s , d i sks , magne t i c t apes . The i nc lus ion
o f t e r m i n a l s i n t h i s c a t e g o r y i s d u e p r i m a r i l y t o t h e f a c t t h a t
w h e n r e a d i n g f r o m a t e r m i n a l , o n l y t h o s e c h a r a c t e r s t y p e d a r e
t r a n s m i t t e d ; t h e b l a n k s w h i c h t h e t y p i s t m a y o r m a y n o t w a n t
a p p e n d e d t o h i s i n p u t l i n e a r e n o t t r a n s m i t t e d b y t h e t e r m i n a l
a s t h e y w o u l d b e f r o m a c a r d r e a d e r . T h e e f f e c t s o f t h i s s i t
ua t i on wou ld become immed ia te l y appa ren t i f t he FORTRAN I /O
r o u t i n e s d i d n o t p a d t e r m i n a l i n p u t l i n e s w i t h b l a n k s t o f o r m
a n B o c h a r a c t e r l i n e i m a g e . T h i s h a s t h e e f f e c t o f m a k i n g
t e r m i n a l I / O a n d n o r m a l b a t c h I / O a p p e a r t h e s a m e t o t h e u s e r .
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W i t h t a p e s a n d d i s k s t h e p r o b l e m s a r e c o m p o u n d e d , a s t h e s e
d e v i c e s a r e c a p a b l e o f n o t o n l y i n p u t a n d o u t p u t b u t a l s o
a l l o w p o s i t i o n i n g , e . g . , r e w i n d i n g . C u r r e n t l y , M T S i m p o s e s
a l i m i t o f 2 5 5 c h a r a c t e r s p e r l i n e f o r d i s k s a n d 3 2 7 6 8
c h a r a c t e r s p e r r e c o r d f o r t a p e s . T h e s a m e q u e s t i o n t h a t
c a u s e s c o n f u s i o n w i t h t e r m i n a l i n p u t a r i s e s w i t h t h e s e d e
v i c e s : H o w m a n y , i f a n y , p a d d i n g b l a n k s s h o u l d b e a d d e d
t o i n p u t l i n e s ? To s o l v e t h i s a n d o t h e r p r o b l e m s w h i c h
a r i s e , i t i s t h e p r o g r a m m e r ' s r e s p o n s i b i l i t y t o e n s u r e t h a t
t h e F O R T R A N r e c o r d s g e n e r a t e d b y t h e s e f o r m a t s a n d I / O
l i s t s a r e m e a n i n g f u l i n t h e c o n t e x t o f t h e d a t a s e t r e c o r d s
w h i c h a r e t r a n s m i t t e d t o a n d r e c e i v e d f r o m t h e v a r i o u s I / O
d e v i c e s . T h e r e m a i n d e r o f t h i s s e c t i o n , t h e r e f o r e , g i v e s
a desc r ip t i on o f FORTRAN and da ta se t reco rds and how they
a r e r e l a t e d .

A F O R T R A N f o r m a t a n d t h e a s s o c i a t e d I / O l i s t d e fi n e a
FORTRAN reco rd (s ) as f o l l ows :

( 1 ) I f t h e f o r m a t c o n t a i n s n o s l a s h e s o r a d d i t i o n a l
p a r e n t h e s i s , t h e F O R T R A N r e c o r d i s d e fi n e d b y t h e b e g i n n i n g
o f t he f o rma t ( l e f t pa ren ) t o t he end o f f o rma t ( r i gh t pa ren ) .

Examp1e : The fo rmat (110 ,3120) defines FORTRAN records
c o n t a i n i n g 7 0 c h a r a c t e r s . N o t e t h a t a f o r m a t d e fi n e s a
F O R T R A N r e c o r d , w h i l e t h e I / O l i s t s u s e d w i t h t h e f o r m a t d e
t e r m i n e h o w m a n y F O R T R A N r e c o r d s a r e r e a d o r w r i t t e n . W i t h t h e
a b o v e e x a m p l e f o r m a t , a fi v e e l e m e n t o u t p u t l i s t w o u l d c a u s e
t w o F O R T R A N r e c o r d s t o b e w r i t t e n , w i t h t h e s e c o n d r e c o r d c o n
s i s t i n g o f a 1 0 c h a r a c t e r i n t e g e r fi e l d . O n t h e o t h e r h a n d ,
a n i n p u t l i s t c o n t a i n i n g 2 0 e l e m e n t s w o u l d c a u s e 5 F O R T R A N
r e c o r d s t o b e r e a d .

(2 ) I f s lashes appear w i th in a format s ta tement , then
e a c h o f t h e f o l l o w i n g d e fi n e s a F O R T R A N r e c o r d : b e g i n n i n g o f
t h e f o r m a t t o t h e fi r s t s l a s h , f r o m o n e s l a s h t o t h e n e x t
s l a s h , a n d f r o m t h e l a s t s l a s h t o t h e e n d o f t h e f o r m a t .

E x a m p 1 e : T h e f o r m a t ( 1 0 A 8 / 1 0 I 3 / 5 F 1 5 . 5 ) d e fi n e s t h r e e
F O RT R A N r e c o r d s : T h e fi r s t 8 0 c h a r a c t e r s l o n g , t h e s e c o n d 3 0
c h a r a c t e r s l o n g a n d t h e t h i r d 7 5 c h a r a c t e r s l o n g . A g a i n , i t
i s t h e I / O l i s t t h a t d e t e r m i n e s h o w m a n y F O RT R A N r e c o r d s w i l l
b e r e a d o r w r i t t e n .

(3) I f more than one parenthesis level appears wi th in a
f o r m a t , t h e fi r s t F O R T R A N r e c o r d i s d e fi n e d b y t h e b e g i n n i n g
o f t h e F O R M A T t o t h e e n d o f t h e f o r m a t . I f t h e I / O l i s t i s
n o t s a t i s fi e d w i t h t h e s i n g l e F O R T R A N r e c o r d a l l s u b s e q u e n t
F O R T R A N r e c o r d s w i l l b e c o n s t r u c t e d b a s e d u p o n t h e f o r m a t
s p e c i fi c a t i o n s b e g i n n i n g w i t h t h e fi r s t l e v e l - 0 l e f t p a r e n t h e s i s
( i nc lud ing any p reced ing repe t i t i on f ac to r ) t ha t p recedes the
e n d o f t h e f o r m a t .
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Examp1e : The format (110,2( I 10,2( I 5)) , I 1O) would cause
t h e fi r s t r e c o r d t o b e o p e r a t e d o n a c c o r d i n g t o t h e f o r m a t a s
g i v e n ; h o w e v e r , a l l s u b s e q u e n t r e c o r d s w o u l d b e p r o c e s s e d
a c c o r d i n g t o a f o r m a t o f

(2(1 10,2(15)) ,1 10) .
The format ( I I0 , (F10.5) ,6(F10.5)) would cause a l l secondary
r e c o r d s t o b e f o r m a t t e d a c c o r d i n g t o 6 ( F 1 0 . 5 ) . B e c a u s e o f t h e
l i m i t e d p a r e n t h e t i c a l e x p r e s s i o n s a l l o w e d , t h e s e t w o e x a m p l e s
i l l u s t r a t e b o t h p o s s i b i l i t i e s w i t h r e g a r d t o i l l u s t r a t i n g t h e
d e fi n i t i o n o f t h e fi r s t l e v e l - 0 l e f t p a r e n t h e s i s .

{ k ) A d e s c r i p t i o n o f t h e F O R T R A N r e c o r d s p r o d u c e d b y
f o r m a t s c o n t a i n i n g b o t h p a r e n t h e t i c a l e x p r e s s i o n s a n d s l a s h e s
c a n b e o b t a i n e d f r o m e x t e n s i o n s o f t h e a b o v e r e m a r k s i f i t i s

k e p t i n m i n d t h a t t h e s l a s h e s a r e n o t r e l e v a n t w h e n l o c a t i n g
t h e fi r s t l e v e l - 0 l e f t p a r e n t h e s i s a f t e r r e a c h i n g t h e e n d o f t h e
f o r m a t . I t s h o u l d b e k e p t i n m i n d , h o w e v e r , t h a t t h e t e r m i n a l
r i g h t p a r e n t h e s i s a c t s l i k e a s l a s h .

W h e n o p e r a t i n g u n d e r f o r m a t c o n t r o l t h e r e i s a o n e - t o - o n e
c o r r e s p o n d e n c e b e t w e e n F O R T R A N r e c o r d s a n d d a t a s e t r e c o r d s .
W h e n w r i t i n g , t h e m a x i m u m s i z e o f t h e d a t a s e t r e c o r d , a n d
h e n c e a l s o t h e F O R T R A N r e c o r d , i s t h e o u t p u t r e c o r d l e n g t h .
W h e n r e a d i n g , t h e m a x i m u m s i z e i s t h e l a r g e r o f t h e i n p u t a n d
o u t p u t r e c o r d l e n g t h s . A n y i n p u t r e c o r d c o n t a i n i n g f e w e r

W h e n w r i t i n g , t h e m a x i m u m s i z e o f t h e d a t a s e t r e c o r d , a n d
h e n c e a l s o t h e F O R T R A N r e c o r d , i s t h e o u t p u t r e c o r d l e n g t h .
W h e n r e a d i n g , t h e m a x i m u m s i z e i s t h e l a r g e r o f t h e i n p u t a n d
o u t p u t r e c o r d l e n g t h s . A n y i n p u t r e c o r d c o n t a i n i n g f e w e r
c h a r a c t e r s t h a n t h e n u m b e r p r o v i d e d f o r b y t h e i n p u t r e c o r d
l e n g t h w i l l b e p a d d e d w i t h b l a n k s t o t h a t l e n g t h . R e c o r d s i n
e x c e s s o f t h e i n p u t r e c o r d l e n g t h a r e n o t t r u n c a t e d .

A n u n f o r m a t t e d F O RT R A N r e c o r d i s d e fi n e d e n t i r e l y b y t h e
I / O l i s t , i t s l e n g t h i n b y t e s b e i n g t h e s u m o f t h e l e n g t h s
o f t h e I / O l i s t i t e m s . D e p e n d i n g u p o n t h e l e n g t h o f t h i s r e c o r d ,
h o w e v e r , m a n y d a t a s e t r e c o r d s m a y b e g e n e r a t e d . E a c h o f
t h e s e d a t a s e t r e c o r d s w i l l b e p r e fi x e d w i t h t w o c o n t r o l w o r d s
f o r m a t t e d a s f o l l o w s :

Leng t h U n u s e d

L e n g t h F l a g U n u s e d

T h e B C W i s t h e fi r s t w o r d o f e a c h d a t a s e t r e c o r d a n d t h e
B C W l e n g t h e q u a l s t h e n u m b e r o f b y t e s i n t h e d a t a s e t r e c o r d
i n c l u d i n g b o t h t h e B C W a n d S O W . T h e S O W i s t h e s e c o n d w o r d ,
a n d t h e S O W l e n g t h e q u a l s t h e n u m b e r o f b y t e s i n t h e d a t a s e t
r e c o r d i n c l u d i n g t h e S O W b u t e x c l u d i n g t h e B C W w o r d . T h e fl a g
b y t e i n t h e S C W i n d i c a t e s w h e t h e r t h e F O R T R A N r e c o r d s p a n s i n t o
a n d / o r o u t o f t h e d a t a s e t r e c o r d , a n d i s c o d e d a s f o l l o w s :

0 1 F O R T R A N r e c o r d s p a n s i n t o n e x t d a t a s e t r e c o r d .
0 2 F O R T R A N r e c o r d s p a n s f r o m l a s t d a t a s e t r e c o r d .
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As an example, i f the length of the data set record is large
enough to contain the entire FORTRAN record then the flag byte
w o u l d b e 0 0 . O t h e r w i s e , t h e F O R T R A N r e c o r d w i l l b e b r o k e n i n
t o a s e r i e s o f d a t a s e t r e c o r d s , t h e fi r s t w i t h a fl a g b y t e
o f 01 , the las t w i th a flag by te o f 02 and the in termedia te
records having a flag byte of 03* The maximum size of an
output record is the larger of the input and output record
l e n g t h s , w h i c h i n c l u d e s t h e e i g h t b y t e s o f c o n t r o l i n f o r m a t i o n
When reading, tTie BCW length is ignored and the SCW length is
compared with the length returned by the MTS I/O routines.
I f t h e r e c o r d i s t o o s h o r t i t i s p a d d e d w i t h b l a n k s t o t h e
number o f by tes g iven in the SCW word .

I n t h e f o l l o w i n g c h a r t o f t h e d e f a u l t d a t a s e t r e c o r d
lengths , S IZE denotes the in teger g iven in the parameter fie ld
o f t h e $ R U N A M O U N T c o m m a n d :

D E V I C E T Y P E

T A P E
F l L E
O T H E R

I N P U T R E C O R D
LENGTH

S I Z E

2 5 5
l a r g e s t e x i s t i n g
o r 2 5 5 i f r e c o r d

O U T P U T R E C O R D
L E N G T H

S I Z E

2 5 5
r e c o r d i
l e n g t h i

f i l e

T h e s u b r o u t i n e S E T D S R i s a v a i l a b l e t o a l t e r t h e d e f a u l t d a t a
s e t r e c o r d l e n g t h s . T h e a r g u m e n t s a r e t h r e e f u l l w o r d i n
t e g e r s a n d a r e i n o r d e r : t h e d a t a s e t r e f e r e n c e n u m b e r , t h e
i n p u t r e c o r d l e n g t h , a n d t h e o u t p u t r e c o r d l e n g t h . A t o p e n
t i m e , a b u f f e r l a r g e e n o u g h f o r a m a x i m u m s i z e d r e c o r d i s
a l l o c a t e d s o t h a t c h a n g i n g t h e r e c o r d l e n g t h s s h o u l d n o t
n e c e s s i t a t e b u f f e r a l l o c a t i o n . T h e v a l u e s g i v e n t o S E T D S R
a r e n o t h o w e v e r , c h e c k e d t o e n s u r e t h a t t h e y a r e l e s s t h a n
the legal maximum. As an example, to set data set s ix (6)
f o r 7 1 c h a r a c t e r l i n e s o n e s h o u l d c o d e t h e f o l l o w i n g F O R T R A N
s t a t e m e n t :

CALL SETDSR (6,71,71).
I n t h i s c o n t e x t , i t s h o u l d b e n o t e d t h a t a l l b u f f e r s a r e a t
l e a s t 2 5 6 c h a r a c t e r s l o n g . I m p l i c i t o r e x p l i c i t c o n c a t e n a t i o n
o f u n l i k e d a t a s e t s c a n c a u s e t r o u b l e s i n c e t h e F O R T R A N I / O
r o u t i n e s a r e n o t n o t i fi e d w h e n c o n c a t e n a t i o n t a k e s p l a c e .
T h i s s o r t o f t h i n g c a n c a u s e p r o b l e m s n o t o n l y i n t h e F O RT R A N
I / O p o s i t i o n i n g s t a t e m e n t s , b u t a l s o i n n o r m a l R E A D / W R I T E
s t a t e m e n t s d u e t o d i f f e r i n g i n p u t / o u t p u t r e c o r d l e n g t h s .
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1 9 . F O R T R A N L i b r a r y C h a n g e s
The modu le DEBUG# has been co r rec ted , so tha t I t i s now

possible to invoke the INIT option for all variables, even
those passed as arguments to external funct ions.

T h e F O RT R A N I / O l i b r a r y w i l l n o w r e c o g n i z e t h e d e v i c e
type corresponding to a sequential file. This change wil l
a l l o w t h e R E W I N D s t a t e m e n t t o b e a p p l i e d t o a s e q u e n t i a l
fi l e a n d a l t e r s t h e i n p u t a n d o u t p u t r e c o r d l e n g t h s c u r
r e n t l y d e f a u l t e d f o r s e q u e n t i a l fi l e s .

The defau l t input and output record lengths for seq-
qen t i a l fi l es w i l l be equa l t o t he number o f cha rac te rs
(bytes) in the largest exist ing record in the file, or i f the
fi le i s emp ty 255 . Up un t i l now t he i npu t r eco rd l eng th has
been 80 and the output record length 132. As wi th a l l o ther
device types the routine SETDSR may not be used to increase
the input and/or output record lengths beyond the maximun
o f 2 5 5 a n d t h e d e f a u l t v a l u e s .

The following example program illustrates one method of
conditioning the FORTRAN I/O routines to write large records
i n t o a s e q u e n t i a l fi l e .

REAL A(30 ,30) ,X(30) ,LAMDA
I N T E G E R * 2 K ^ T H / ^ 0 0 0 /

10 CALL WRITE (A , K^fTH , 0 , I , 5)
2 0 R E W I N D 5

3 0 W R I T E ( 5 ) L A M D A , X , A
• • •

E N D

When s ta temen t 10 i s execu ted the FORTRAN I /O l i b ra r y has no t
as yet had occasion to deal with logical I/O unit 5 and hence
has no t gene ra ted the i npu t reco rd l eng th . Th i s ca l l t o t he
WRITE subroutine wil l write a single AOOO byte record (presumably
5 is assigned to a sequential file) into the file. Though the
array A does not contain AOOO bytes, because of the standard
FORTRAN storage a l locat ion technique, s tar t ing at A there wi l l
most likely be AOOO addressable bytes for the WRITE subroutine.
Note that this wri te wi l l append this l^OOO byte record to the
end of the sequential file. The execution of the REWIND will
cause the I /O l ib rary to open the data set ass igned to log ica l
I / O u n i t 5 a t w h i c h t i m e i t w i l l d i s c o v e r t h a t i t i s a s e q u e n t i a l
fi l e con ta i n i ng a t l eas t one ^000 by te r eco rd . Acco rd i ng l y, t he
input and output record lengths will be set to AOOO and an
appropriate buffer wil l be al located. The write statement label
led 30 wi l l wr i te a s ing le 3732 by te record , 8 by tes o f cont ro l
information, k bytes for LAMDA, 120 bytes for the vector X and
3600 bytes for the matrix A. If statement 10 has been omitted
and the sequent ia l fi le was empty, th is same wr i te s tatement
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would write a total of 16 records, each containing 8 bytes
o f con t ro l i n fo rma t ion and a t mos t 2kk by tes o f da ta , i . e . ,
a t most 61 numbers (words) per record. A lso note that i f a
program is now written to read this file that the input and
output record lengths will default to 3732, not AGOG.
2 G . E r r o r C o m m e n t s t h a t F I G C S w i l l p r o d u c e

F I G C S R E A D D S R N X X X X X X X X ?
FIGCS - BUFFER GVERFLGW GN READ
FIGCS - NG BUFFER SPACE AVAILABLE
F I G C S - G U T P U T D E V I C E I S F U L L
F I G C S - E N D G F F l L E G N N
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P R O C E S S O R D E S C R I P T I O N S

*FORTG

Descr ipt ion: The IBM FORTRAN G compi ler wi th a modified
s y s t e m i n t e r f a c e m o d u l e t o a l l o w i t t o o p e r a t e
i n M T S .

P u r p o s e : To c o m p i l e l e g i t i m a t e F O R T R A N I V G s o u r c e p r o
g r a m s a n d p e r f o r m a u x i l i a r y s e r v i c e s .

L o g i c a l I / O U n i t s R e f e r e n c e d :
S C A R D S - I n p u t d a t a s e t c o n s i s t i n g o f p a r a m e t e r

c a r d s , s o u r c e m o d u l e s , a n d / o r o b j e c t
m o d u l e s .

S P R I N T - C o m p i l e r l i s t i n g s a n d d i a g n o s t i c s . T h e
a m o u n t a n d t y p e o f i n f o r m a t i o n i s c o n
t r o l l e d b y t h e p a r a m e t e r s S O U R C E , M A P,
L I S T, a n d E R R .

SPUNCH - Ob jec t modu les p roduced by the compi le r.
T h i s o u t p u t i s c o n t r o l l e d b y t h e p a r
a m e t e r s L O A D a n d D E C K a n d b y t h e t y p e o f
t h e fi l e o r d e v i c e a s s i g n e d t o i t .

S E R C O M - E r r o r s u m m a r y o u t p u t .

Comp i1e r Op t i ons :
B C D - S o u r c e c a r d s i n B C D ( 0 2 6 k e y p u n c h ) .
D E C K o r D

- P r o d u c e s e q u e n c e I D o b j e c t D E C K S o n
S P U N C H d e v i c e .

EBCDIC - Source cards in extended BCD code (029
keypunch).

E R R - P r o d u c e d i a g n o s t i c o u t p u t e v e n w h e n N O S M L .
E X E C = ( 0 / ^ / 8 )

- S t o p t h e j o b i f t h e r e t u r n c o d e i s g r e a t e r
t h a n E X E C .

L I N E ^ D D S e t n u m b e r o f l i n e s / p a g e f o r S P R I N T o u t p u t .
L I S T o r L

- P r o d u c e o b j e c t l i s t i n g o n S P R I N T .
L O A D - P r o d u c e c o m p l e t e o b j e c t fi l e i n S P U N C H

fi l e .
M A P o r M

- P r o d u c e s t o r a g e m a p o n S P R I N T.
N A M E = A A A A A A A A

- S e t n a m e g i v e n t o m a i n p r o g r a m s .
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O R L = S o r L
- S e t o u t p u t r e c o r d f o r m a t f o r S P R I N T

S O U R C E o r S- P r o d u c e s o u r c e l i s t i n g o n S P R I N T.
S M L - E q u i v a l e n t t o S , M , a n d L .

Any of the non-keyword parameters, I .e. those
without equal signs, may be given the prefix NO
w i t h t h e o b v i o u s m e a n i n g . T h e E X E C p a r a m e t e r m a y
b e u s e d t o t e r m i n a t e a j o b d u e t o u n s u c c e s s f u l
comp i l a t i on In ba tch mode . I f t he comp i l e r re
t u r n c o d e I n d i c a t e s t h e m o s t s e r i o u s c o m p i l a t i o n
e r r o r a n d a c o n d i t i o n c o d e g r e a t e r t h a n t h a t a s
signed to the EXEC parameter then the task wil l
b e t e r m i n a t e d I m m e d i a t e l y a f t e r t h e l a s t s o u r c e
program Is compi led. Th is parameter Is Ignored
I n c o n v e r s a t i o n a l m o d e , w h e r e t h e P e t u r n c o d e
may be obtained via a $DIS GR15 command If It
I s n o t o t h e r w i s e a p p a r e n t . I f t h e E X E C p a r a
me te r I s no t spec i fied then task execu t i on w i l l
p roceed regard less o f comp i la t ion e r ro rs .

I f t h e B C D o p t i o n I s s e l e c t e d , s t a t e m e n t n u
mbers passed as arguments must be coded as $N
and $ mus t no t be used as an a l phabe t i c cha rac
ter. Normal ly the EBCDIC opt ion Is used, the
coding of statement number Is SN, and $ Is a
legal alphabetic character. Most terminals and
the 029 keypunches produce the EBCDIC code.

T h e s t a n d a r d d e f a u l t o p t i o n s f o r b a t c h
u s e r s a r e

SOURCE ,NOMAP ,NOLIST,LOAD,NODECK,EBCDIC,NAME =
M A I N , L I N E = 5 7
w h i l e f o r c o n v e r s a t i o n a l u s e r s t h e y a r e

NOSML,ERR,LOAD,NODECK,EBCDIC,NAME=MAIN,LINE=57
The ORL parameter wil l be defaulted according

t o w h e t h e r t h e u s e r I s I n c o n v e r s a t i o n a l o r b a t c h
mode unless I t Is given In the PAR field of the
$RUN command. Once set, this parameter cannot be
c h a n g e d .

The defaul t opt ions combined wi th the opt ions
given In the PAR=fleld of the $RUN *FORTG command
f o r m t h e s e t o f o p t i o n s t o w h i c h e a c h p a r a m e t e r
l i ne I n t he Inpu t s t ream I s app l i ed . Cons ide r t he
f o l l o w i n g b a t c h e x a m p l e s :
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$ R U N * F O R T G P A R = M
o p t i o n s : S , M , N O L , L O A D , N O D

P A R = D

o p t i o n s : S , M , N O L , L O A D , D
P A R =

o p t i o n s : S , M , N O L , L O A D , N O D
N o t e t h a t a p a r a m e t e r l i n e w i t h n o t e x t r e s e t s
t h e o p t i o n s t o t h o s e o b t a i n e d f r o m t h e PA R = fi e l d
o f t h e $ R U N c o m m a n d .

S C A R D S I n p u t
T h e t y p e o f e a c h l i n e i n t h e i n p u t s t r e a m i s
d e t e r m i n e d a s f o l l o w s :
( 1 ) P a r a m e t e r l i n e - i f t h e fi r s t f o u r c h a r a c t e r s

a r e " P A R = " .
( 2 ) O b j e c t l i n e - i f t h e fi r s t c h a r a c t e r i s t h e

non-pr int ing HEX character 02 (card punch 12-9"2).
( 3 ) M T S c o m m a n d - i f t h e fi r s t c h a r a c t e r i s a

d o l 1 a r s i g n ( $ ) .
( A ) S o u r c e l i n e - i f n e i t h e r o f t h e a b o v e .

l^egardless of i ts type, no l ine may exceed 80
c h a r a c t e r s . O n l y t h e fi r s t 7 2 c h a r a c t e r s o f
source and parameter l ines are recognized as text ,
positions 73-80 being regarded as an ID field.^

P a r a m e t e r l i n e s a r e u s e d t o a l t e r t h e c o m p i l e r
options, e.g. DECK, LIST, and may appear anywhere.
T h e t e x t p o r t i o n o f a p a r a m e t e r l i n e s h o u l d n o t
c o n t a i n i m b e d d e d b l a n k s . T h e o p t i o n s a p p e a r i n g i n
a p a r a m e t e r l i n e r e p r e s e n t t e m p o r a r y r e v i s i o n s t o
t h e d e f a u l t o p t i o n s w h i c h r e s u l t f r o m c o m b i n i n g
the opt ions that appear in the PAR= fie ld o f the
$ R U N c o m m a n d a n d t h e s t a n d a r d d e f a u l t o p t i o n s .
T h e r e v i s e d o p t i o n s w i l l t a k e e f f e c t b e g i n n i n g w i t h
t h e n e x t s o u r c e m o d u l e , a n d r e m a i n i n e f f e c t u n -

• t i l t h e f i r s t s o u r c e m o d u l e a f t e r t h e n e x t p a r a

m e t e r l i n e .
Ob jec t l i nes a re t o l e ra ted , no t p rocessed . I f

t h e l o a d o p t i o n i s o n , t h e o b j e c t l i n e s a r e t r a n s
m i t t e d u n c h a n g e d t o t h e S P U N C H fi l e ; o t h e r w i s e ,
they are s imply ignored. The occurrence of an
o b j e c t l i n e a l w a y s f o r c e s t e r m i n a t i o n o f t h e c u r
r e n t s o u r c e m o d u l e .

I f a n i n p u t l i n e c o n t a i n s a $ i n c o l u m n 1 , i t
i s p resumed to be a command . I f command l i nes
p r e c e d e t h e fi r s t s o u r c e s t a t e m e n t , t h e y w i l l b e
e x e c u t e d b e f o r e a n y c o m p i l a t i o n s . A n y o t h e r
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o c c u r r e n c e s e r v e s a s a n e n d - o f - fi l e a n d h e n c e
t e r m i n a t e s t h e s o u r c e m o d u l e b e i n g c o m p i l e d .
I n a n y c a s e , t h e R E S TA R T c o m m a n d m u s t b e i s s u e d
t o r e s u m e t h e c o m p i l e r o p e r a t i o n a f t e r e a c h c o m
m a n d e x e c u t i o n . T h e p r i m a r y p u r p o s e o f t h i s
f e a t u r e i s t o e l i m i n a t e t h e n e c e s s i t y f o r t h e
$ E N D F I L E c a r d i n b a t c h o p e r a t i o n . N o t e t h a t
w h e n t h e E X E C p a r a m e t e r i s u s e d t h e Q U I T
r o u t i n e i s c a l l e d a s s o o n a s a n y e r r o r s o f t h e
a p p r o p r i a t e l e v e l a r e f o u n d , h e n c e p l a c i n g
c o m m a n d s b e t w e e n p r o g r a m s m a y r e s u l t i n p r e
m a t u r e t e r m i n a t i o n .

S P R i N T O u t p u t
O u t p u t t o t h i s l o g i c a l I / O u n i t i s c o n t r o l l e d

b y t h e p a r a m e t e r s
SOURCE(S) ,MAP(M) , LIST(L), SML, ERR, ORL

o r t h e i r n e g a t i v e s w h i c h a r e o b t a i n e d b y a d d i n g
t h e p r e fi x N O . T h e p a r a m e t e r O R L h a s n o n e g a t i v e
a n d m u s t b e g i v e n a s e i t h e r O R L = L o r O R L = S .

I f t h e p a r a m e t e r s a r e e q u i v a l e n t t o N O S M L , n o
o u t p u t w i l l b e p r o d u c e d o n S P R I N T. I n t h e p a s t
t h e s e p a r a m e t e r s h a v e p r o d u c e d t h e d i a g n o s t i c s
a n d t h e T O T A L M E M O R Y . . . l i n e ; t o o b t a i n t h i s t y p e
o f o u t p u t n o w t h e p a r a m e t e r E R R m u s t b e g i v e n .
T h e E R R p a r a m e t e r i s i g n o r e d u n l e s s t h e e q u i v a l e n t
o f N O S M L i s e x p l i c i t l y g i v e n , i n w h i c h c a s e o n l y
c o m p i l e r d i a g n o s t i c s w i l l b e p r i n t e d . F o r c o n
v e r s a t i o n a l u s e r s , t h e d e f a u l t p a r a m e t e r s a r e N O S M L
a n d E R R .

T h e o u t p u t r e c o r d l e n g t h p a r a m e t e r , O R L , c o n
t r o l s t h e l e n g t h o f t h e S P R I N T o u t p u t l i n e s . I n
t h e p a s t , o n l y t h e 1 2 0 c h a r a c t e r l o n g o u t p u t f o r m a t
h a s b e e n a v a i l a b l e ; h o w e v e r , t o a d a p t t o 7 1 c h a r
a c t e r d e v i c e s l i k e t e l e t y p e s a s h o r t f o r m a t i s n o w
a l s o a v a i l a b l e . T h e p e r m i s s i b l e s e t t i n g f o r O R L
a r e L a n d S , i n t h e P A R = fi e l d o f t h e $ R U N c o m
m a n d : i f n o t g i v e n , i t w i l l d e f a u l t a c c o r d i n g t o
w h e t h e r t h e u s e r i s i n c o n v e r s a t i o n a l o r b a t c h
m o d e . O n c e s e t , t h i s p a r a m e t e r c a n n o t b e c h a n g e d ,
I . e . , a t t e m p t s t o d o s o w i l l b e i g n o r e d . I n t h e
s h o r t f o r m a t , t h e S O U R C E l i s t i n g l i n e s a r e s q u a s h e d
t o 7 8 c h a r a c t e r s , t h e M A P l i s t i n g l i n e s a r e w r a p p e d ,
a n d t h e O B J E C T l i s t i n g l i n e s a r e s q u a s h e d t o 7 1
c h a r a c t e r s .
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SERCOM output
F o r e a c h p r o g r a m f o r w h i c h d i a g n o s t i c s a r e
g i v e n , a l i n e o f t h e f o r m

ERROR SUMMARY FOR PROGRAM *NAME* CNTO CNTA CNT8
is printed on SERCOM where *NAME* is replaced by
the name of the program and CNTn is replaced by a
f o u r d i g i t i n t e g e r c o u n t o f t h e e r r o r s o f l e v e l n
w i t h i n t h a t p r o g r a m . F o r c o n v e r s a t i o n a l o p e r a t i o n
t h e l i n e i s o f t h e f o r m

* N A M E * C N T O C N TA C N T 8

SPUNCH Output
O u t p u t t o t h i s l o g i c a l I / O u n i t i s c o n t r o l l e d b y
the parameters LOAD and DECK(D) and the type
o f fi l e / d e v i c e t o w h i c h i t i s a s s i g n e d . T o
f a c i l i t a t e s e l e c t i v e u p d a t i n g o f t h e o b j e c t m o d
u l e s d u r i n g c o m p i l a t i o n , t h e y m u s t b e p l a c e d i n
a l i n e fi l e . I f S P U N C H i s a s s i g n e d t o a l i n e
fi l e i t c a n b e u s e d d i r e c t l y ; h o w e v e r , i f i t i s
n o t , t h e c o m p i l e r o b t a i n s a n d e m p t i e s t h e t e m p
o r a r y fi l e " L O A D # . H e n c e t h e r e i s a l w a y s a
S P U N C H l i n e fi l e r e g a r d l e s s o f t h e a s s i g n m e n t
o f th i s l og ica l I /O un i t . The LOAD paramete r
c o n t r o l s o u t p u t t o t h e a c t u a l d e v i c e a s s i g n e d
t o S P U N C H .

I f t h e L O A D o p t i o n i s o n , a l l o b j e c t m o d u l e s
p r o d u c e d b y t h e c o m p i l e r a n d t h o s e f o u n d i n t h e
i n p u t s t r e a m a r e p l a c e d i n t h e S P U N C H fi l e . I f
t h e L O A D o p t i o n I s n o t o n , t h e n ( 1 ) o b j e c t m o d u l e s
i n t h e i n p u t s t r e a m w i l l n o t b e t r a n s f e r r e d t o
t h e S P U N C H fi l e , a l t h o u g h t h e y w i l l b e r e a d ; a n d
( 2 ) t h e S P U N C H fi l e w i l l b e r e - u s e d f o r e a c h o b
j e c t m o d u l e p r o d u c e d b y t h e c o m p i l e r .

I f t h e D E C K o p t i o n i s s p e c i fi e d t h e n t h e c o m
p i l e r w i l l p l a c e s e q u e n c e I D i n t h e S P U N C H fi l e
r e c o r d s . I f S P U N C H i s a s s i g n e d t o a fi l e t h e n
t h e o b j e c t m o d u l e s p r o d u c e d b y t h e c o m p i l e r w i l l
b e c o p i e d t o t h e S P U N C H d e v i c e a f t e r t h e c o m p l e t -
t i o n o f t h e a p p r o p r i a t e s o u r c e m o d u l e c o m p i l a t i o n .

I f i t i s i n t e n d e d t o e x e c u t e t h e r e s u l t i n g p r o
g r a m , t h e L O A D o p t i o n m u s t b e o n a n d i s h e n c e a
d e f a u l t o p t i o n . I f y o u u n d e r s t a n d t h e p r e c e d i n g ,
t h e n , y o u w i l l p r o b a b l y n e v e r a s s i g n S P U N C H t o
a fi le and speci fy NOLOAD and DECK.
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I n g e n e r a l , b a t c h u s e r s n e e d n o t a s s i g n
SPUNCH. The sys tem w i l l de fau l t SPUNCH to
' ^ P U N C H * t h e c a r d p u n c h , a n d F O R T R A N w i l l a c
c o r d i n g l y o p e n a n d e m p t y t h e fi l e - L O A D ^ .
T h e c o m p l e t e o b j e c t p r o g r a m w i l l t h e n b e
p l a c e d i n t h e fi l e - L O A D # , a n d e a c h o b j e c t m o d
u l e p r o d u c e d w i t h t h e D E C K o p t i o n w i l l b e c o p i e d
to the ca rd punch . A subsequen t $RUN -LOAD#
c o m m a n d w i l l t h e n c a u s e t h e p r o g r a m t o b e e x
e c u t e d . N o t e t h a t s i n c e p a r a m e t e r c a r d s m a y b e
i n s e r t e d i n t h e i n p u t s t r e a m , i t i s n o w p o s
s i b l e t o o b t a i n o b j e c t d e c k s o n a s e l e c t i v e
bas i s .

I f o n l y o b j e c t d e c k s a r e d e s i r e d , i t s u f
fices to specify NOLOAD and DECK on the $RUN
* F O R T G c a r d a n d l e t S P U N C H d e f a u l t . T h e
op t ions NOLOAD and DECK wi l l then be de fau l t
o p t i o n s f o r a l l p a r a m e t e r l i n e s i n t h e i n p u t
s t r e a m , a n d a n y o b j e c t m o d u 1 e s e n c o u n t e r e d i n
t h e i n p u t s t r e a m w i l l b e s p a c e d o v e r .

A S S I G N M E N T O F S P U N C H F O R C O N V E R S A T I O N A L U S E R S

U s u a l l y , S P U N C H n e e d n o t b e a s s i g n e d . T h o u g h
the system wi l l not defaul t SPUNCH, when FORTRAN
fi n d s i t u n a s s i g n e d i t w i l l o p e n a n d e m p t y t h e
fi l e - L O A D # . T h e c o m p l e t e o b j e c t p r o g r a m w i l l
b e p l a c e d i n t h e fi l e - L O A D # a n d a s u b s e q u e n t
$ R U N - L O A D # c o m m a n d w i l l i n i t i a t e p r o g r a m e x -
e c u t i o n .

I f i t i s d e s i r e d t o p l a c e t h e o b j e c t m o d
u l e s i n a p e r m a n e n t l i n e fi l e s i m p l y a s s i g n
S P U N C H t o s a i d fi l e . U n d e r t h e s e c i r c u m s t a n c e s ,
s e q u e n c e I D m a y b e o b t a i n e d b y a l s o s p e c i f y i n g
t h e D E C K o p t i o n . T h e fi l e - L O A D # w i l l n o t b e
o p e n e d .

I f S P U N C H i s a s s i g n e d t o a s e q u e n t i a l fi l e
o r a d e v i c e , t h e n - L O A D # w i l l b e o p e n e d a n d
e m p t i e d , t h e L O A D o p t i o n w i l l c o n t r o l o u t p u t t o
t h e S P U N C H fi l e , a n d t h e D E C K o p t i o n w i l l p e r
f o r m t h e s a m e s e r v i c e f o r t h e S P U N C H d e v i c e .
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I f t h e i n i t i a l i z a t i o n i s u n a b l e t o a l
l oca te the fi le -LOAD^, the comp i le r w i l l abend .
T h e c o m p i l e r w i l l a b e n d i f a r e q u e s t f o r a c o r e
s t o r a g e b l o c k c a n n o t b e s a t i s fi e d , o r i f t h e
fi x e d t a b l e s i n l E Y R O L a r e e x c e e d e d . A n y p r o
g r a m i n t e r r u p t o t h e r t h a n fl o a t i n g - p o i n t o v e r
fl o w o r u n d e r fl o w c a u s e s c o m p i l e r t e r m i n a t i o n .
T h e s p e c i fi c e r r o r c o m m e n t s a r e :

F O R T R A N C O U L D N O T S U C C E S S F U L L Y A L L O C A T E
T H E F I L E - L O A D # ?
F O R T R A N C O U L D N O T O B T A I N S U F F I C I E N T C O R E S P A C E ?
F I X E D TA B L E S W I T H I N F O R T R A N E X C E E D E D ?

R E T U R N A N D C O N D I T I O N C O D E S

W h e n t h e c o m p i l e r r e t u r n s t o M T S i t l e a v e s a
r e t u r n c o d e i n g e n e r a l r e g i s t e r 1 5 , w h i c h m a y b e
d i s p l a y e d b y i s s u i n g t h e c o m m a n d $ D I S G R 1 5 . T h e
m e a n i n g o f t h e s e r e t u r n c o d e s a r e a s f o l l o w s :

_ C O D E M E A N I N G
0 S u c c e s s f u l c o m p i l a t i o n .
A C o n d i t i o n c o d e o f m o s t s e v e r e e r r o r w a s
8 C o n d i t i o n c o d e o f m o s t s e v e r e e r r o r w a s 8 .

1 2 C o n d i t i o n c o d e o f m o s t s e v e r e e r r o r w a s 1 2 .
1 6 C o m p i l e r a b e n d e d d u e t o c i r c u m s t a n c e

d e t a i l e d i n t h e a b e n d m e s s a g e .

E X A M P L E S :

$ R U N * F O RT G
P A R = M

S O U R C E M O D U L E S

O P T I O N S : S O U R C E , M A P, L O A D

O B J E C T M O D U L E S

PA R = S M L , D

S O U R C E M O D U L E S
O P T I O N S : S O U R C E , M A P, L I S T, L O A D , D E C K

$ E N D F I L E
$ R U N - L O A D # 5 = D ATA
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SOURCE MODULE ERROR/WARNING MESSAGES

T h e e r r o r / w a r n i n g m e s s a g e s p r o d u c e d b y t h e
compi le r occur in the source l i s t ing immed ia te ly
fo l lowing the source s tatement to which they re
fer. A maximum of four error messages are pr inted
p e r l i n e . T h e f o l l o w i n g e x a m p l e i l l u s t r a t e s t h e
f o r m a t o f t h e s e m e s s a g e s a s t h e y a p p e a r i n t h e
sou rce 1 i s t i ng .

X X = A + B - C / ( X * * 3 - A * ' ^ - 7 5 )

n) y message, r \ ) y messageW h e r e : n i s a n i n t e g e r n o t i n g t h e p o s i t i o n a l o c c u r
r e n c e o f t h e e r r o r o n e a c h l i n e ,

y i s a l - t o - 3 d i g i t m e s s a g e n u m b e r o f t h e
f o r m I E Y X X X I .

$ is the symbol used by the compiler for
fl a g g i n g t h e p a r t i c u l a r e r r o r i n t h e s t a t e -
ment(this symbol is always noted on the
l i n e f o l l o w i n g t h e s o u r c e s t a t e m e n t a n d
u n d e r n e a t h t h e e r r o r ) .

m e s s a g e i s t h e a c t u a l m e s s a g e p r i n t e d .

T h e e r r o r a n d w a r n i n g m e s s a g e s a r e d i s t i n g u i s h e d
b y t h e r e s u l t i n g c o m p l e t i o n c o d e s . S e r i o u s e r r o r
messages have a code o f e i gh t , wh i l e wa rn ing mes
s a g e s m a y p r o d u c e e i t h e r a c o d e o f f o u r o r z e r o .
l E Y O O l I I L L E G A L T Y P E

E x p l a n a t i o n : T h e v a r i a b l e i n a n a s s i g n e d
g o t o s t a t e m e n t i s n o t a n i n t e g e r v a r i a b l e ;
o r t h e v a r i a b l e i n a n a s s i g n m e n t s t a t e m e n t
o n t h e l e f t o f t h e e q u a l s i g n i s o f l o g
i c a l t y p e a n d t h e e x p r e s s i o n o n t h e r i g h t
s i d e d o e s n o t c o r r e s p o n d . C C = 8 , i . e . . T h e
c o m p l e t i o n c o d e i s 8 .

I E Y 0 0 2 I L A B E L

E x p l a n a t i o n : T h e s t a t e m e n t i n q u e s t i o n i s
u n l a b e l l e d a n d f o l l o w s a t r a n s f e r o f c o n
t r o l ; t h e s t a t e m e n t t h e r e f o r e c a n n o t b e
e x e c u t e d . C C = 0 .

I E Y 0 0 3 I N A M E L E N G T H

E x p l a n a t i o n : T h e n a m e o f a v a r i a b l e , c o m
m o n b l o c k , n a m e l i s t o r s u b p r o g r a m e x c e e d s
s i x c h a r a c t e r s i n l e n g t h ; o r t w o v a r i a b l e
n a m e s a p p e a r i n a n e x p r e s s i o n w i t h o u t a
s e p a r a t i n g o p e r a t i o n s y m b o l . C C = A .

A+B-̂ /(X**3-A*'V-̂ 5)
essage, n) y messag
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l E Y O O ^ fl C O M M A

E x p l a n a t i o n : T h e c o m m a r e q u i r e d i n t h e
s t a t e m e n t h a s b e e n o m i t t e d . C C = 0 .

I E Y 0 0 5 I I L L E G A L L A B E L

E x p l a n a t i o n : I l l e g a l u s a g e o f a s t a t e
m e n t ; f o r e x a m p l e , a n a t t e m p t i s m a d e t o
b r a n c h t o t h e l a b e l o f a f o r m a t s t a t e m e n t .
0 0 = 8 .

I E Y 0 0 6 I D U P L I C A T E L A B E L

E x p l a n a t i o n : T h e l a b e l a p p e a r i n g i n t h e
l a b e l fi e l d o f a s t a t e m e n t h a s p r e v i o u s l y
b e e n d e fi n e d f o r s t a t e m e n t . 0 0 = 8 .

I E Y 0 0 7 1 I D C O N F L I C T

E x p l a n a t i o n : T h e n a m e o f a v a r i a b l e o r s u b
p r o g r a m h a s b e e n u s e d i n c o n fl i c t w i t h t h e
t y p e t h a t w a s d e fi n e d f o r t h e v a r i a b l e o r
s u b p r o g r a m i n a p r e v i o u s s t a t e m e n t . 0 0 = 8 .

I E Y 0 0 8 I A L L O C A T I O N

E x p l a n a t i o n : T h e s t o r a g e a l l o c a t i o n s p e c
i fi e d b y a s o u r c e m o d u l e s t a t e m e n t c a n n o t
b e p e r f o r m e d b e c a u s e o f a n i n c o n s i s t e n c y
b e t w e e n t h e p r e s e n t u s a g e o f a v a r i a b l e
n a m e a n d s o m e p r i o r u s a g e o f t h a t n a m e .
00 = 8.

I E Y 0 0 9 I O R D E R

E x p l a n a t i o n : T h e s t a t e m e n t s c o n t a i n e d i n
t h e s o u r c e m o d u l e a r e u s e d i n a n i m p r o p e r
s e q u e n c e . 0 0 = 8 .

l E Y O l O l S I Z E

E x p l a n a t i o n : A n u m b e r u s e d i n t h e s o u r c e
m o d u l e d o e s n o t c o n f o r m t o t h e l e g a l v a l u e s
f o r I t s u s e . 0 0 = 8 .

l E Y O l l I U N D I M E N S I O N E D

E x p l a n a t i o n : A v a r i a b l e n a m e i s u s e d a s a n
a r r a y a n d t h e v a r i a b l e h a s n o t b e e n d i m
e n s i o n e d . 0 0 = 8 .

I E Y 0 1 2 I S U B S C R I P T

E x p l a n a t i o n : T h e n u m b e r o f s u b s c r i p t s u s e d
i n a n a r r a y r e f e r e n c e i s e i t h e r t o o l a r g e
o r t o o s m a l l f o r t h e a r r a y .
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I E Y 0 1 3 I S Y N T A X

E x p l a n a t i o n : T h e s t a t e m e n t o r p a r t o f a
s t a t e m e n t t o w h i c h t h i s m e s s a g e r e f e r s d o e s
not conform to the FORTRAN IV syntax.
CC = 8.

l E Y O l A l C O N V E R T

E x p l a n a t i o n : T h e m o d e o f t h e c o n s t a n t u s e d
i n a D ATA o r i n a n E x p l i c i t S p e c i fi c a t i o n
s t a t e m e n t i s d i f f e r e n t f r o m t h e m o d e o f t h e
v a r i a b l e w i t h w h i c h i t i s a s s o c i a t e d . T h e
c o n s t a n t i s t h e n c o n v e r t e d i n t h e c o r r e c t
m o d e . C C = 0 .

I E Y 0 1 5 I N O E N D C A R D

E x p l a n a t i o n : T h e s o u r c e m o d u l e d o e s n o t
c o n t a i n a n e n d s t a t e m e n t . C C = 0 .

I E Y 0 1 6 I I L L E G A L S T A .

E x p l a n a t i o n : T h e c o n t e x t i n w h i c h t h e s t a t e
m e n t i n q u e s t i o n h a s b e e n u s e d i s i l l e g a l .
C C = 8 .

I E Y 0 1 7 I I L L E G A L S T A . W R N .

Exp lana t ion : A RETURN 1 s ta tement appears
i n a f u n c t i o n s u b p r o g r a m . C C = 0 .

E Y 0 1 8 I N U M B E R A R G

E x p l a n a t i o n : T h e r e f e r e n c e t o a l i b r a r y
s u b p r o g r a m s p e c i fi e s a n i n c o r r e c t n u m b e r
o f a r g u m e n t s . C C = A .

E Y 0 1 9 I F U N C T I O N E N T R I E S U N D E F I N E D

E x p l a n a t i o n : I f t h e p r o g r a m b e i n g c o m
p i l e d i s a f u n c t i o n s u b p r o g r a m a n d t h e r e
i s n o s c a l a r w i t h t h e s a m e n a m e a s t h e
f u n c t i o n n o r i s t h e r e a d e fi n i t i o n f o r e a c h
e n t r y , t h e m e s s a g e a p p e a r s o n S P R I N T . A
l i s t o f t h e n a m e s i n e r r o r i s p r i n t e d
f o l l o w i n g t h e m e s s a g e . A l t h o u g h o s t e n s i b l y
a w a r n i n g d i a g n o s t i c o n l y, i t m a y l e a d t o
u n e x p e c t e d m o d e s b e i n g a s s i g n e d t o t h e u n d e
fi n e d e n t r i e s . I f t h e y c o r r e s p o n d t o i n
i t i a l i z a t i o n e n t r i e s , t h e n t h e d i a g n o s t i c
m a y b e i g n o r e d . G e n e r a l l y a d v i s a b l e t o d e
fi n e a l l e n t r i e s c o m p l e t e l y a n d p r o p e r l y .
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I E Y 0 2 0 I C O M M O N B L O C K N A M E E R R O R S

E x p l a n a t i o n ; T h i s m e s s a g e p e r t a i n s t o e r
r o r s t h a t e x i s t i n t h e d e fi n i t i o n s
o f e q u i v a l e n c e s e t s w h i c h r e f e r t o t h e
c o m m o n a r e a . T h e m e s s a g e i s p r o d u c e d
w h e n t h e r e i s a c o n t r a d i c t i o n i n t h e
a l l o c a t i o n s p e c i fi e d , a d e s i g n a t i o n t o
e x t e n d t h e b e g i n n i n g o f t h e c o m m o n a r e a ,
o r i f t h e a s s i g n m e n t o f c o m m o n s t o r a g e
a t t e m p t s t o a l l o c a t e a v a r i a b l e t o a
l o c a t i o n w h i o h d o e s n o t f a l l o n t h e a p
p r o p r i a t e b o u n d a r y ; " n a m e " i s t h e n a m e
o f t h e c o m m o n b l o c k i n e r r o r .

I E Y 0 2 1 I U N C L O S E D D O L O O P S

E x p l a n a t i o n : T h e m e s s a g e i s p r o d u c e d i f
D O l o o p s a r e i n i t i a t e d i n t h e s o u r c e
m o d u l e , b u t t h e i r t e r m i n a l s t a t e m e n t s
d o n o t e x i s t . A l i s t o f t h e l a b e l s w h i c h
a p p e a r e d i n t h e D O s t a t e m e n t s b u t w e r e
n o t d e fi n e d f o l l o w s t h e p r i n t i n g o f t j h e
m e s s a g e .

I E Y 0 2 2 I U N D E F I N E D L A B E L S

E x p l a n a t i o n : I f a n y l a b e l s a r e u s e d i n
t h e s o u r c e m o d u l e b u t a r e n o t d e fi n e d ,
t h i s m e s s a g e i s p r o d u c e d . A l i s t o f t h e
u n d e fi n e d l a b e l s a p p e a r s o n t h e l i n e s
f o l l o w i n g t h e m e s s a g e . H o w e v e r , i f t h e r e
a r e n o u n d e fi n e d l a b e l s , t h e w o r d N O N E
a p p e a r s o n t h e s a m e l i n e a s t h e m e s s a g e .

I E Y 0 2 3 I E Q U I VA L E N C E A L L O C AT I O N E R R O R S

Exp lana t i on : The message i s p roduced when
t h e r e i s a c o n fl i c t b e t w e e n t w o e q u i v a l
e n c e s e t s , o r i f t h e r e i s a n i n c o m p a t i b l e
b o u n d a r y a l i g n m e n t i n t h e e q u i v a l e n c e s e t .
T h e m e s s a g e i s f o l l o w e d b y a l i s t o f t h e
v a r i a b l e s w h i c h c o u l d n o t b e a l l o c a t e d
a c c o r d i n g t o t h e s o u r c e m o d u l e s p e c i f -
i ca t i ons .

IEY021H EQUIVALENCE DEFINIT ION ERRORS

E x p l a n a t i o n : T h i s m e s s a g e d e n o t e s a n
e r r o r i n a n e q u i v a l e n c e s e t w h e n a n a r r a y
e l e m e n t i s o u t s i d e t h e a r r a y .
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I E Y 0 2 5 I D U M M Y D I M E N S I O N E R R O R

E x p l a n a t i o n : I f v a r i a b l e s s p e c i fi e d a s
d u m m y a r r a y d i m e n s i o n s a r e n o t i n c o m m o n
a n d a r e n o t g l o b a l d u m m y v a r i a b l e s , t h e
a b o v e e r r o r m e s s a g e i s p r o d u c e d . A l i s t o f
t h e d u m m y v a r i a b l e s w h i c h a r e f o u n d i n
e r r o r i s p r i n t e d o n t h e l i n e s f o l l o w i n g t h e
m e s s a g e .

I E Y 0 2 6 I B L O C K D ATA P R O G R A M E R R O R S

E x p l a n a t i o n : T h i s m e s s a g e i s p r o d u c e d i f
v a r i a b l e s i n t h e s o u r c e m o d u l e h a v e b e e n
a s s i g n e d t o a p r o g r a m b l o c k b u t h a v e n o t
b e e n d e fi n e d p r e v i o u s l y a s c o m m o n . A l i s t
o f t h e s e v a r i a b l e s i s p r i n t e d o n t h e l i n e s
f o l l o w i n g t h e m e s s a g e .

I E Y 0 2 7 T C O N T I N U A T I O N C A R D S D E L E T E D

E x p l a n a t i o n : M o r e t h a n 1 9 c o n t i n u a t i o n
c a r d s w e r e r e a d f o r 1 s t a t e m e n t . A l l
s u b s e q u e n t l i n e s a r e s k i p p e d u n t i l t h e
b e g i n n i n g o f t h e n e x t s t a t e m e n t i s e n
c o u n t e r e d . T h e c o m p l e t i o n c o d e i s 0 .

I E Y 0 3 2 I N U L L P R O G R A M

E x p l a n a t i o n : T h i s m e s s a g e i s p r o d u c e d
w h e n a n e n d o f fi l e m a r k p r e c e d e s a n y
t r u e F O R T R A N s t a t e m e n t s i n t h e s o u r c e
m o d u 1 e .

I E Y 0 3 3 I C O M M E N T S D E L E T E D

E x p l a n a t i o n : M o r e t h a n 3 0 c o m m e n t l i n e s
w e r e r e a d b e t w e e n t h e i n i t i a l l i n e s o f 2
c o n s e c u t i v e s t a t e m e n t s . T h e 3 1 s t c o m m e n t
l i n e a n d a l l s u b s e q u e n t c o m m e n t l i n e s a r e
s k i p p e d u n t i l t h e b e g i n n i n g o f t h e n e x t
s t a t e m e n t i s e n c o u n t e r e d . T h e r e i s n o
r e s t r i c t i o n o n t h e n u m b e r o f c o m m e n t l i n e s
p r e c e e d i n g t h e 1 s t s t a t e m e n t . T h e c o m p l e -
t i o n c o d e i s 0 .

I E Y 0 3 6 I I L L E G A L L A B E L W R N

E x p l a n a t i o n : T h e l a b e l o n t h i s n o n e x e
c u t a b l e s t a t e m e n t h a s n o v a l i d u s e b e y o n d
v i s u a l i d e n t i fi c a t i o n a n d m a y p r o d u c e e r r o r s
i n t h e o b j e c t m o d u l e i f t h e s a m e l a b e l i s
t h e t a r g e t o f a b r a n c h t y p e s t a t e m e n t . T h i s
m e s s a g e i s i s s u e d , e . g . w h e n a n E N D s t a t e -
m e n t i s l a b e l l e d . T h e m e s s a g e i s a w a r n i n g
o n l y . T h e c o m p l e t i o n c o d e i s k .
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D e s c r i p t i o n ; I B M ' s F O R T R A N H C o m p i l e r ( a t l e v e l o f O S r e
l e a s e 1 7 ) . T h e H - l e v e l F O R T R A N c o m p i l e r i s
s lower and more expens ive run than the G-
leve l compi le r ( *FORTG) . I t does , however,
p r o d u c e o b j e c t p r o g r a m s t h a t i n g e n e r a l t a k e
u p l e s s s t o r a g e a n d r u n f a s t e r . I t a l s o p r o - .
d u c e s b e t t e r e r r o r c o m m e n t s , a n d p r o v i d e s a
c r o s s - r e f e r e n c e t a b l e o f s y m b o l s u s e d . N o t e
tha t the ma jo r cos t o f FORTRAN H over G i s i n
l o a d i n g t h e c o m p i l e r . I t t a k e s a b o u t 11
s e c o n d s o f C P U t i m e f o r t h i s . A l s o t h e H
comp i l e r t akes up much more V i r t ua l Memory
space: 1^^ pages as of 2-18-70 . As a resul t
a minimal compilat ion costs about $ 1.80 (rates
a s o f 1 0 - 1 7 - 6 9 ) , a l m o s t a l l o f w h i c h i s t h e
c o s t o f l o a d i n g t h e c o m p i l e r . I t i s s t r o n g l y
s u g g e s t e d t h a t i f s e v e r a l p r o g r a m s a r e t o b e
compi led, that they be presented one af ter the
o t h e r o n S C A R D S t o t h e c o m p i l e r, w i t h a n e n d -
o f - fi l e o n l y a f t e r t h e l a s t o n e ( t h i s i s t h e
s o - c a l l e d " b a t c h e d " m o d e ) . T h i s a v o i d s l o a d i n g
t h e c o m p i l e r m o r e t h a n o n c e .

P u r p o s e : T o c o m p i l e F O R T R A N I V H s o u r c e p r o g r a m s .

L o g i c a l I / O U n i t s R e f e r e n c e d :
S C A R D S - i n p u t t o t h e t r a n s l a t o r . T r a n s l a t o r

reads FORTRAN programs untM an end-of -
f i 1 e i s s e n s e d .

S P R I N T - p r i n t e d o u t p u t f r o m t h e t r a n s l a t o r .
SPUNCH - object module produced by translator if

DECK op t ion was spec ified (De fau l t ) .
0 - o b j e c t m o d u l e p r o d u c e d b y t r a n s l a t o r i f

LOAD opt ion was spec ified (not defau l t ) .
• N o t e : i f t h e u s e r d o e s n o t s p e c i f y S P U N C H a n d d o e s

speci fy DECK (default) then the file -LOAD# is
c r e a t e d a n d t h e o b j e c t m o d u l e p u t i n t o i t .

Comp i1er Op t i ons:
The fol lowing parameters may be specified (sep
arated by commas) in the PAR= field of the $RUN
* F O R T H c o m m a n d . D e f a u l t s h a v e b e e n c h o s e n t o
fi t t h e n o r m a l u s a g e o f F O R T R A N H : l a r g i s h p r o -
g rams whe re op t im i za t i on i s des i r ed . Desc r i p t i on
o f t h e p a r a m e t e r s f o l l o w s t h e l i s t .
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PARAMETERJjAME ABBREVIATION D E F A U L T
k

B C D
E B C D I C

B

E B E B C D I C t

D E C K
N O D E C K

D

N O D D E C K

E D I T
N O E D I T

E
N O E N O E D I T

I D
N O I D

I
N O I N O I D

L I S T
N O L I S T

L

N O L N O L I S T

L O A D
N O L O A D

L O
N O L O N O L O A D

H A P
N O H A P

H
N O H H A P

S O U R C E

N O S O U R C E
S

N O S S O U R C E

X L
N O X L

X L

N O X L N O X L

X R E F
N O X R E F

X
N O X X R E F

K E Y N O R D
P A R A M E T E R N A M E D E F A U L T

-

L I N E C N T = X X L I N E C N T = 5 8

N A H E ^ X X X X X X N A H E = M A I N

OPT= {0| 1 12} 0 P T = 2
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B C ^ o r _ E B C D I C
The BCD option indicates that the source module is written in
Binary Coded Decimal; EBCDIC indicates Extended Binary Coded
Decimal Interchange Code. Intermixing of BCD and EBCDIC in
t h e s o u r c e m o d u l e i s n o t a l l o w e d .

N o t e s : 1 . I f t h e E B C D I C o p t i o n i s s e l e c t e d , s t a t e m e n t n u m b e r s
passed as arguments must be coded as

& n

H o w e v e r , i f t h e B C D o p t i o n i s s e l e c t e d , s t a t e m e n t n u m b e r s
passed as arguments must be coded as

$ n
a n d t h e $ m u s t n o t b e u s e d a s a n a l p h a b e t i c c h a r a c t e r i n t h e
s o u r c e m o d u l e . ( T h e n r e p r e s e n t s t h e s t a t e m e n t n u m b e r. )

2 . The comp i le r does no t suppor t BCD charac te rs e i the r i n
l i t e r a l d a ta o r a s p r i n t c o n t r o l c h a r a c te r s . S u c h c h a r a c te r s
a r e t r e a t e d a s E B C D I C . C o n s e q u e n t l y, a B C D + , f o r e x a m p l e ,
used as a car r iage cont ro l charac ter w i l l no t cause pr in t ing
t o c o n t i n u e o n t h e s a m e l i n e . P r o g r a m s k e y p u n c h e d i n B C D ,
the re fo re , shou ld be ca re fu l l y sc reened i f e r ro rs re la t i ng to
l i te ra l da ta and pr in t con t rox charac te rs a re to be avo ided ,

D E C K _ o r _ h O p E C K _ . . , .
T h e D E C K o p t i o n s p e c i fi e s t h a t a n o b j e c t m o d u l e c a r d d e c k i s
punched as specified by SPUNCH. NODECK specifies that no
ob jec t modu le deck i s punched -

E D I T o r N Q E D I T
The EDIT opt ion spec ifies tha t a s t ruc tured source l i s t ing is
w r i t t e n t o S P R I N T. T h i s l i s t i n g i n d i c a t e s t h e l o o p s t r u c t u r e
a n d t h e l o g i c a l c o n t i n u i t y o f t h e s o u r c e p r o g r a m . I f t h i s
option is used, 0PT=2 must be specified. The NOEDIT option
s p e c i fi e s t h a t n o s t r u c t u r e d s o u r c e l i s t i n g i s w r i t t e n .

I fi ^ r ^ N O I D ^ ^
T h e I D o p t i o n s p e c i fi e s t h a t t h e g e n e r a t e d c o d e i s t o c o n t a i n
a n i d e n t i fi e r f o r t h e c o m p i l e r - a s s i g n e d i n t e r n a l s t a t e m e n t
n u m b e r a s s o c i a t e d w i t h e a c h f u n c t i o n r e f e r e n c e o r C A L L
s t a t e m e n t . W h e n I D i s s p e c i fi e d , t h e i n t e r n a l s t a t e m e n t
numbers can appear in the d iagnost ic t raceback provided for
e x e c u t i o n - t i m e e r r o r s . T h e N O I D o p t i o n s p e c i fi e s t h e o m i s
s i o n o f t h e i d e n t i fi e r s i n t h e o b j e c t p r o g r a m .

The LINECNT option specifies the maximum number of lines (xx)
pe r page fo r a sou rce l i s t i ng . I f L INECNT i s no t spec i fied ,
a d e f a u l t o f 5 8 l i n e s p e r p a g e i s p r o v i d e d . ( T h e L I N E C N T
opt ion i s e f fec t i ve on ly a t compi le t ime. )

L I N E C N T = x x
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I i I S T _ o r _ N O L I S T The LIST option indicates that the object module listing is
written to SPRINT. (The statements in the object module

® pseudo assembly language format.) TheNOLIST option indicates that no object module listing is

i O i P _ o r _ N O L O A pThe LOAD option indicates that the object module is written
. logical I/O unit 0. The NOLOAD option indicates that theobject module is not written on logical I/O unit 0.

MP_o r_NOMAE
The MAP option specifies that a table of names and a table of
labels are written to SPRINT. These tables include those
names and labels which are generated by the compiler as well
as those which appear in the source module. The NOMAP option
s p e c i fi e s t h a t n o t a b l e s a r e w r i t t e n -

NAME=xxxxxjc The NAME option specifies the name (xxxxxx) assigned to a
module (main program only) by the programmer. if NAME is not
specified or the main program is not the first module in a
compilation, the compiler assumes the name MAIN for the main
program. rhe name of a subprogram is always the name
specified in the SUBROUTINE or FUNCTION statement. The name
lining source listing, map, and object module

p P T fi P i l i P l The OPT=0 option indicates that the compiler uses no optimiz
ing techniques in producing an object module. The 0PT=1
option indicates that the compiler treats each source moduleas a single program loop and optimizes the loop with regard
to register allocation and branching. The 0PT=2 option
indications that the compiler treats each source module as a
collection of program loops and optimizes each loop with
regard to register allocation, branching, common expression
elimination, and replacement of redundant computations.

SOURC£_or_NOSOURCEThe SOURCE option specifies that the source listing is
written to SPRINT. The NOSOURCE option indicates that no
s o u r c e l i s t i n g i s w r i t t e n .

O P T z i O i l i E l

XfiJf^or.NgXREi :The XREF option specifies that a cross-reference listing of
variables and labels is written to SPRINT. This listing
indicates the internal statement number of every statement in
= l a b e l i s u s e d . T h e N O X R E F o p t i o nspecifies that no cross-reference l ist ing is written.
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X L o r N O X L
T h e X L o p t i o n s p e c i fi e s t h a t t h e F O R T R A N - H e x
t e n d e d l a n g u a g e f e a t u r e s a r e p e r m i t t e d i n t h e
s o u r c e d e c k . F o r d e t a i l s o f t h e s e f e a t u r e s , s e e
the manua l , " IBM Sys tem/360 Ope ra t i ng Sys tem
FORTRAN IV (H) Compi ler Program Logic Manual " ,
f o r m Y 2 8 - 6 6 4 2 . T h e N O X L o p t i o n s p e c i fi e s t h a t
t h e e x t e n d e d l a n g u a g e f e a t u r e s a r e n o t p e r m i t t e d
i n t h e s o u r c e d e c k .

Examp les ; $RUN *FORTH SCARDS=PROGRAM SPUNCH=OBJECT PAR=LIST
$RUN AFORTH
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E X E C U T I O N T I M E C O N S I D E R A T I O N S

I n p u t / O u t p u t

L o g l e a l I / O U n i t s

A l t h o u g h M T S d o e s n o t p r o v i d e d e f a u l t a s s i g n m e n t s f o r l o g
i c a l I / O u n i t s 0 t h r o u g h 9 , t h e F O R T R A N I V I / O r o u t i n e s w i l l p r o
v i d e s u c h d e f a u l t a s s i g n m e n t s d u r i n g t h e e x e c u t i o n o f o b j e c t m o d
u l e s p r o d u c e d b y * F O R T G a n d * F O R T H . T h i s d e f a u l t i n g w o r k s a s
f o l l o w s f o r o b j e c t c o d e p r o d u c e d b y * F O R T G a n d * F O R T H . A n y l o g
i c a l I / O u n i t s p e c i fi e d i n a F O R T R A N I V R E A D s t a t e m e n t w i l l b e
d e f a u l t e d t o S C A R D S u n l e s s a n e x p l i c i t a s s i g n m e n t i s m a d e f o r
t h e l o g i c a l I / O u n i t . A n y l o g i c a l I / O u n i t s p e c i fi e d i n a
F O R T R A N I V W R I T E s t a t e m e n t w i l l b e d e f a u l t e d t o S P R I N T u n l e s s a n
e x p l i c i t a s s i g n m e n t i s m a d e f o r t h e l o g i c a l I / O u n i t . T h e s e d e
f a u l t a s s i g n m e n t s a r e m a d e a t t h e t i m e t h e R E A D o r W R I T E i s e x
e c u t e d , a n d i t i s r e c o g n i z e d t h a t t h e p e r t i n e n t l o g i c a l I / O u n i t
h a s n o a s s i g n m e n t . T h i s d e f a u l t a s s i g n m e n t s h o u l d b e u s e d w i t h
c a r e , s i n c e i t i s p o s s i b l e t h r o u g h s u c h d e f a u l t s t o h a v e s e v e r a l
l o g i c a l I / O u n i t s a s s i g n e d t o t h e s a m e fi l e o r d e v i c e w i t h i n
termittent reading and/or writing as a result. One may always
u s e e x p l i c i t a s s i g n m e n t s f o r l o g i c a l I / O u n i t s t o p r e v e n t a n y
s u c h d e f a u l t s f r o m o c c u r r i n g .

(Note that due to our terminology we have an i l logical
s i t u a t i o n i n t h e p r e c e d i n g p a r a g r a p h i n w h i c h o n e l o g i c a l I / O
u n i t i s d e f a u l t e d t o a n o t h e r . A c t u a l l y , i t i s t h e F O R T R A N I V
d a t a s e t r e f e r e n c e n u m b e r ( D S R N ) w h i c h i s d e f a u l t e d , n o t t h e
M T S l o g i c a l I / O u n i t . T h a t i s , w h e n D S R N n i s u s e d i n a
F O R T R A N I V R E A D s t a t e m e n t , i t i s g i v e n t h e s a m e a s s i g n m e n t a s h a s
b e e n g i v e n l o g i c a l I / O u n i t n i n M T S ; i f n o s u c h a s s i g n m e n t h a s
b e e n g i v e n f o r l o g i c a l I / O u n i t n i n M T S , t h e n D S R N n i s a s s i g n e d
t o l o g i c a l I / O u n i t S C A R D S . A s i m i l a r c l a r i fi c a t i o n a p p l i e s t o
a D S R N u s e d i n a F O R T R A N I V W R I T E s t a t e m e n t . T h e r e i s , t h u s , a
d i s t i n c t i o n b e t w e e n t h e F O R T R A N I V D S R N s a n d t h e M T S l o g i c a l I / O
u n i t s , a d i s t i n c t i o n w h i c h w e h a v e i g n o r e d b y c a l l i n g e a c h o f t h e s e
i t e m s a l o g i c a l I / O u n i t . S i n c e i n p r a c t i c e t h i s d i s t i n c t i o n i s
s e l d o m n e c e s s a r y , w e w i l l c o n t i n u e t o u s e t h e s i n g l e c o n c e p t o f
t h e l o g i c a l I / O u n i t f o r b o t h o f t h e s e e l e m e n t s . )

O n e m a y a l w a y s
t o p r e v e n t a n y

4

F o r m a t t e d v . s . U n f o r m a t t e d I / O

F o l l o w i n g i s a t a b l e t h a t d i s p l a y s s o m e c o m p a r a t i v e t i m e s
f o r r e a d i n g a n d w r i t i n g d a t a f r o m / t o d i r e c t - a c c e s s fi l e s i n
F o r t r a n , u s i n g v a r i o u s f o r m a t s . T h e t i m e s a r e i n 6 0 t h s o f a
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second and represent the average times to read/write sequentially
50 records, each record corresponding to 25 words of information
i n p r o c e s s o r s t o r a g e .

R e a d i n q W r i t i n g
( 2 5 F 1 0 . 3 ) A 8 . 6
( 2 5 A 4 ) 1 2 . 3 1 5 . 3
U n f o r m a t t e d
2 5 w o r d s 7 . 2 1 1 . 6

The table indicates that unformatted I/O is at least k times
as fast as a typical numeric format, and about 1.5 times as fast
a s A - f o r m a t .

Unformatted I/O is best for temporary files containing in
te rmed ia te resu l t s i n a p rocess ing app l i ca t i on .

Formatted I/O has some advantages:
1. File Hecords can be updated externally, i.e. at the MTS

command level there are facilities for listing files and
m o d i f y i n g t h e m .2. If the nature of the data allows manipulation via A-format
then the time lost in I/O may be offset by the availability
o f e x t e r n a l fi l e m o d i fi c a t i o n .

Unformatted files can be handled only by some other program
^Fortran or other language), i.e. it does not make sense to "list"
such a file (although it may be "copied" into another file). Un
formatted data written into a file by a Fortran program can only
be read by another Fortran program (or its equivalent); also the
corresponding I/O list must be compatible. If a logical record isgenerated from a list of n words (or memory) during output to a
file, then a subsequent input statement attempting to read this
r e c o r d m u s t h a v e a l i s t o f < n w o r d s .

FORTRAN I/O With Subroutines READ and WRITE

READ and WRITE are two assembly language subroutines that are
available to the Fortran programmer. Referencing READ or WRITE In
a CALL statement in FORTRAN will cause that subroutine to be in
cluded when the load module is produced. These subroutines pro
vide the following advantages to the Fortran programmer:

1) Reading and Writing non-blocked, non-formatted records
at a much greater rate than that attained using Fortran
P /O .

2) Greater versatility in carriage control of tapes at ex-
e c u t i o n t i m e .
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T h e u s a g e o f t h e s e s u b r o u t i n e s i s a s f o l l o w s :

C A L L { ( R E G , L E N , M 0 D , L N R , L U N I T, R T N 1 )
w h e r e

R E G i s a n a r r a y o r v a r i a b l e n a m e i n d i c a t i n g t h e b e g i n
n i n g l o c a t i o n t o o r f r o m w h i c h d a t a i s t o b e t r a n s -
m i t t e d .

L E N i s a h a l f - w o r d i n t e g e r v a r i a b l e ( i . e . I N T E 6 E R * 2 L E N )
i n d i c a t i n g t h e n u m b e r o f b y t e s t o b e t r a n s m i t t e d .
L E N i s r e q u i r e d b y W R I T E a n d i s r e t u r n e d b y R E A D .

M O D i s a f u l l - w o r d i n t e g e r w h i c h m o d i fi e s t h e a c t i o n o f
t h e s u b r o u t i n e w h e n M O D i s n o n - z e r o a n d r e s u l t s i n a
d e f a u l t a c t i o n w h e n M 0 D = 0 . ( S e e D e s c r i p t i o n o f
Mod i f i ers).

L N R i s a n ( M T S L i n e N u m b e r ) * 1 0 0 0 g i v e n t o o r r e t u r n e d f r o m
t h e s u b r o u t i n e d e p e n d i n g o n w h e t h e r o r n o t a n i n d e x e d
r e a d o r w r i t e i s i n d i c a t e d b y M O D .

L U N I T i s t h e l o g i c a l u n i t n u m b e r c o r r e s p o n d i n g t o t h e fi l e
o r d e v i c e o n w h i c h t h e o p e r a t i o n i s t o t a k e p l a c e .

R T N l i s a F o r t r a n s t a t e m e n t l a b e l p a s s e d t o t h e s u b r o u t i n e .
C o n t r o l i s t r a n s f e r r e d t o t h i s s t a t e m e n t w h e n R E A D
e n c o u n t e r s a n e n d - o f - fi l e o r w h e n W R I T E c a u s e s t h e
o u t p u t d e v i c e t o b e c o m e f u l l .

D e s c r i p t i o n o f M o d i fi e r s

T h e m o d i fi e r s a n d t h e i r c o r r e s p o n d i n g f u n c t i o n s g i v e n h e r e
a r e i d e n t i c a l t o t h e m o d i fi e r s w h i c h m a y b e a t t a c h e d t o t h e fi l e
or device name (e.g. AFILE@CC - see the Files and Devices Manual).
T h e v a l u e o f M O D w i l l i n d i c a t e a p a r t i c u l a r m o d i fi e r i s

1)
2)
3 )
I f

a t t a c h e d

O N
O F F
N O T S P E C I F I E D

c o n d i t i o n s 1 o
t o t h e fi l e o

o r B O T H O N a n d O F F .
2 o c c u r , t h e n t h e c o r r e s p o n d i n g m o d i fi e r
d e v i c e n a m e w i l l b e o v e r r i d e n . I f c o n

d i t i o n 3 o c c u r s , t h e n e i t h e r t h e d e f a u l t m o d i fi e r i s u s e d o r , i f
s p e c i fi e d , t h e c o r r e s p o n d i n g a t t a c h e d m o d i fi e r t o t h e fi l e o r
d e v i c e n a m e i s u s e d . T h e f o l l o w i n g t a b l e i n d i c a t e s t h e m e a n i n g ,
v a l u e a n d d e f a u l t f o r M O D .

M O D I F l E R V A L U E O F M O D D E F A U L T

I N D E X E D
C A S E C O N V

C C

P R E F I X
P E E L

M C C
T R I M

256
1 0 2 A
k o s e

1638A

5 1 2
2 0 A 8
8192

3 2 7 6 8

O F F
O F F
O N P R I N T E R S / T E R M I N A L S
O F F O T H E R W I S E
O F F
O F F
O F F

O N
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T o o b t a i n a c o m b i n a t i o n o f m o d i fi e r s , s e t
t h e v a l u e s o f t h e d e s i r e d m o d i fi e r s .

Ta p e C o n t r o l F u n c t i o n s

Subroutine WRITE may be used to effect tape carriage con
t r o l d u r i n g e x e c u t i o n . I f t h e m o d i fi e r c a r r i a g e c o n t r o l i s O N ,
t h e n t h e fi r s t t h r e e b y t e s o f R E G a r e e x a m i n e d f o r a c o n t r o l
f unc t i on . A r eco rd wh i ch i s no t headed by a va l i d con t r o l f un
c t i o n w i l l b e w r i t t e n , w h e r e a s a v a l i d c o n t r o l f u n c t i o n w i l l
cause the corresponding control act ion to be performed and nothing
is wr i t ten. The fo l lowing tab le l is ts the contro l funct ions, the
c o r r e s p o n d i n g c o n t r o l a c t i o n s a n d t h e m e a n i n g a n d v a l u e o f a
n o n - z e r o r e t u r n c o d e .

C O N T R O L F U N C T I O N

W T M o r W E F
F S F

A C T I O N N O N - Z E R O R E T U R N C O D E

E n d - o f - fi l e w r i t t e n
Tape spaced forward ( i n end of tape area)
p a s t n e x t e n d - o f - fi l e
r e c o r d

Ta p e s p a c e d f o r w a r d k { t a p e m a r k s e n s e d )r S R T a p e s p a c e d f o r w a r d k { t a p e m a r k s e n s e d )
o n e r e c o r d

B S F T a p e s p a c e d b a c k w a r d 8 ( l o a d p o i n t s e n s e d )
p a s t p r e v i o u s e n d -
o f - f i I e r e c o r d

B S R T a p e s p a c e d b a c k w a r d A ( t a p e m a r k s e n s e d )
o n e r e c o r d

R E W T a p e r e w o u n d t o l o a d
p o i n t

S R L R e s e t m a x i m u m r e c o r d A ( i l l e g a l l e n g t h )
l e n g t h ( 1 e n g t h i s d e t
e r m i n e d f r o m t h e 5 c h -
a c t e r s f o l l o w i n g ' S R L ' ,
l e f t j u s t i fi e d w i t h
t ra i1i ng blanks).

The indication that an operation by subroutine READ or WRITE
was successful, or that special conditions were encountered during
an operation, is communicated to the monitoring system (MTS) by a
va lue gene ra ted by t he sub rou t i ne known as t he RETURN CODE. I f
the return code is greater than 8 an error message Is pr inted and
e x e c u t i o n i s t e r m i n a t e d .
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M E A N I N G

n o r m a l r e t u r n
END-OF-F ILE (subrou t ine READ) ;
END-QF-TAPE (subrout ine WRITE) ;
tape loadpo in t sensed on backspace command
u s e r a t t e m p t e d t o w r i t e m o r e t h a n 5
r e c o r d s i n e n d - o f - t a p e a r e a .
pe rmanen t read /wr i te e r ro r ( tape pos i t i oned
past bad record on read).
a t t e m p t t o w r i t e o n a fi l e p r o t e c t e d t a p e ,
e q u i p m e n t m a l f u n c t i o n

Res t r i ct i ons

1 . L E N m u s t b e a h a l f w o r d i n t e g e r v a r i a b l e .
2 . I f t h e o u t p u t d e v i c e i s a fi l e , a n a t t e m p t t o w r i t e

m o r e t h a n 2 5 5 c h a r a c t e r s ( i . e . L E N > 2 5 5 ) w i l l r e s u l t
i n t h e fi r s t L E N ( m o d u l o 2 5 6 ) c h a r a c t e r s b e i n g t r a n s
m i t t e d . I f t h e o u t p u t d e v i c e i s a t a p e a n d L E N > S ,

^ w h e r e S i s t h e b u f f e r s i z e , t h e fi r s t S c h a r a c t e r s a r e
w r i t t e n a n d t h e r e m a i n i n g c h a r a c t e r s a r e l o s t .

3 . C a r r i a g e c o n t r o l o p e r a t i o n s m a y b e c a r r i e d o u t w i t h
s u b r o u t i n e R E A D i n p l a c e o f s u b r o u t i n e W R I T E , t h e r e b y
a f f o r d i n g p r o t e c t i o n o f t h e t a p e d u r i n g c o n t r o l o p -
e r a t i o n s .

C o n t r o l o p e r a t i o n s m a y b e p e r f o r m e d o n fi l e
p r o t e c t e d t a p e s .

A . Ca rd images o f $END and $ENDFILE w i l l be recogn i zed
f r o m l o g i c a l u n i t s a s s i g n e d t o ^ S O U R C E * o r * M S O U R C E *
exc1 us i ve1y.

5 . F o r u s e r s w h o k n o w w h a t a F i l e o r D e v i c e U s a g e B l o c k
( F D U B ) p o i n t e r i s ; L U N I T m a y b e t h e l o c a t i o n o f a
FDUB poi n ter.

T i m i n g

Operations with READ and WRITE are approximately 2.8 times
a s f a s t a s t h e c o r r e s p o n d i n g F o r t r a n o p e r a t i o n s .
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E x a m p l e s

1 . S u b r o u t I n e R E A D

To ob ta in one Inpu t record f rom a spec ified log ica l un i t
the user must provide values for MOD, LUNIT, RTN1 . The value
g i ven t o MOD may I nd i ca te an I ndexed read I n wh i ch case t he use r
m u s t a l s o g i v e a v a l u e f o r L N R .

DIMENSION A(6A)
I N T E G E R * 2 L E N

M 0 D = 0
L U N I T = A
CALL READ (A,LEN,MOD,LNR,LUNIT , 6100)

1 0 0 P R I N T 1 , L U N I T
1 FORMATCEND OF FILE ENCOUNTERED ON UNIT'jA)

I n t h e a b o v e e x a m p l e , a r e c o r d w o u l d b e r e a d f r o m t h e fi l e
c o r r e s p o n d i n g t o l o g i c a l u n i t A a n d t r a n s m i t t e d t o A . T h e n u m b e r
o f c h a r a c t e r s t r a n s m i t t e d w o u l d b e p l a c e d I n L E N a n d t h e r e c o r d
I n d e x o f t h e l i n e r e a d w o u l d b e r e t u r n e d I n L N R .

N o t e t h a t t h e a r r a y A I s l a r g e e n o u g h t o c o n t a i n t h e
maximum size record that can be present In a fi le ( I .e. 255
charac te rs ) . S im i la r p recau t ions w i th the s i ze o f A wou ld have
t o b e t a k e n I f t h e I n p u t d e v i c e I s n o t a fi l e .

2 . S u b r o u t i n e W R I T E

To wr i t e one ou tpu t reco rd on a spec ified log i ca l un i t ,
t he use r mus t p rov i de va lues f o r LEN, MOD, LUNIT and RTN l . The
u s e r m u s t a l s o g i v e a v a l u e f o r L N R I f a n I n d e x e d m o d i fi e r I s I n
e f f e c t ( s e e D e s c r i p t i o n o f M o d i fi e r s ) .
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DIMENSION A(8)
I N T E G E R * 2 L E N

L E N = 3 2
CALL WRITE (A,LEN,2,4100,6 ,6200)

2 0 0 P R I N T 1
1 F O R M AT ( ' O U T P U T D E V I C E I S F U L L ' )

I n t h e a b o v e e x a m p l e , t h e c o n t e n t s o f t h e a r r a y A w o u l d
b e w r i t t e n i n l i n e n u m b e r 4 . 1 ( r e c o r d i n d e x 4 1 0 0 ) o f t h e fi l e
c o r r e s p o n d i n g t o l o g i c a l u n i t 6 .

N o t e t h a t M 0 D = 2 p r o d u c e s a n i n d e x e d o p e r a t i o n , s o i t
w a s n e c e s s a r y t o s u p p l y a r e c o r d i n d e x .

3 . Ta p e C o n t r o l

S p a c e t a p e f o r w a r d p a s t n e x t e n d - o f - fi l e r e c o r d o n l o g i c a l
u n i t 4 .

I N T E G E R * 2 L E N

LEN = 3
CALL WRITE('FSF' ,LEN,128,LNR,4,6300)

3 0 0 P R I N T
1 FORMATCTAPE SPACED FORWARD INTO END-OF-TAPE AREA')

Note that MOD = 128 turns CARRIAGECONTROL (CC) on.



k , O S
F O R T R A N

S u b r o u t i n e L i b r a r i e s
* L I B R A R Y

C o n t e n t s : F O R T R A N I V L i b r a r y S u b r o u t t n e s a n d M T S A p p l i c a t i o n
S u b r o u t I n e s .

U s a g e : * L I B R A R Y i s a u t o m a t i c a l l y s e a r c h e d w h e n t h e $ R U N
c o m m a n d i s i s s u e d a n d a n y F O R T R A N I V L i b r a r y
S u b r o u t i n e o r M T S A p p l i c a t i o n S u b r o u t i n e s r e f
e r e n c e d a r e i n c l u d e d w i t h t h e f o r t r a n o b j e c t
m o d u l e w h e n t h e l o a d m o d u l e i s p r o d u c e d .

D e s c r i p t i o n : F o r a d e s c r i p t i o n o f t h e F O R T R A N I V L i b r a r y S u b
r o u t i n e s , c o n s u l t t h e I B M S y s t e m / 3 6 0 O p e r a t i n g
S y s t e m : F O R T R A N I V L i b r a r y S u b p r o g r a m s , F o r m
0 2 8 - 6 5 9 6 . T h e M T S A p p l i c a t i o n S u b r o u t i n e s a r e
d e s c r i b e d i n t h e M T S L I B R A R I E S M A N U A L . I n
a d d i t i o n t o ^ L I B R A R Y, t h e r e a r e a n u m b e r o f
S y s t e m S u b r o u t i n e s t h a t a r e a v a i l a b e t o t h e
F O R T R A N p r o g r a m m e r . T h e s e s u b r o u t i n e s a r e a l s o
d e s c r i b e d i n t h e M T S L I B R A R I E S M A N U A L .
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* S S P L I B

C o n t e n t s : * S S P L I B c o n t a i n s e x a c t 1 y o n e 1 i n e , n a m e l y
$ C O N T I N U E W I T H * S S P M AT H L I B + * S S P S TAT L I B

I t i n v o k e s t h e t w o s e c t i o n s o f t h e S c i e n t i fi c
S u b r o u t i n e P a c k a g e , t h e m a t h e m a t i c a l a n d s t a t
i s t i c a l r o u t i n e s , r e p e c t i v e l y .

U s a g e : T h e u s e r s h o u l d c o n c a t e n a t e » " f S S P L I B t o t h e f i l e
c o n t a i n i n g h i s o b j e c t m o d u l e s .

E x a m p l e : $ R U N - O B J + * S S P L I B 5 = * S 0 U R C E *

D e s c r i p t i o n : T h e s u b r o u t i n e s c o n t a i n e d i n t h e S S P l i b r a r y
a r e f u l l y d o c u m e n t e d i n t h e I B M p u b l i c a t i o n
S y s t e m / 3 6 0 S c i e n t i fi c S u b r o u t i n e P a c k a g e ,
( 3 6 O A - C M - O 3 ) Ve r s i o n I I I , P r o g r a m m e r ' s M a n u a l
( H 2 0 - 0 2 0 5 ) . S e e a l s o d e s c r i p t i o n s o f
* S S P M AT H L I B , * S S P S TAT L I B , * S S P S O U R C E , a n d
^ L I B R A R Y i n t h i s M a n u a l .

S o m e o f t h e f u n c t i o n s p e r f o r m e d b y S S P m o d u l e s
a r e d u p l i c a t e d b y s u b r o u t i n e s a v a i l a b l e i n
^ L I B R A R Y. I n g e n e r a l t h e * L I B R A R Y v e r s i o n s a r e
b o t h f a s t e r a n d s m a l l e r a n d a r e t h e r e f o r e h i g h l y
r e c o m m e n d e d f o r u s e i n p r e f e r e n c e t o t h e c o r
r e s p o n d i n g S S P r o u t i n e s . S e e ^ L I B R A RY f o r d e s
c r i p t i o n o f t h e s e s u b r o u t i n e s .
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* $ $ P S T A T L I B

C o n t e n t s : * S S P S T A T L I B c o n t a i n s t h e s t a t i s t i c a l r o u t i n e s
o f t h e S y s t e m / 3 6 0 S c i e n t i fi c S u b r o u t i n e
P a c k a g e , S S P,

U s a g e : T h e u s e r s h o u l d c o n c a t e n a t e * S S P S T A T L I B t o t h e
fi l e c o n t a i n i n g h i s o b j e c t m o d u l e s .

E x a m p l e : $ R U N - O B J + * S S P S TAT L I B 5 = * S 0 U R C E *

D e s c r i p t i o n : S e e t h e D e s c r i p t i o n o f * S S P L I B i n t h i s s e c t i o n .
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* S S P M A T H L I B

C o n t e n t s : * S S P M A T H L I B c o n t a i n s t h e m a t h e m a t i c a l r o u t i n e s
o f t h e S y s t e m / 3 6 0 S c i e n t i fi c S u b r o u t i n e P a c k a g e ,
S S P .

U s a g e : T h e u s e r s h o u l d c o n c a t e n a t e * S S P M A T H L I B t o t h e
fi l e c o n t a i n i n g h i s o b j e c t m o d u l e s .

E x a m p l e : $ R U N - O B J + * S S P M A T H L I B 5 = * S 0 U R C E *

D e s c r i p t i o n : S e e t h e D e s c r i p t i o n o f * S S P L I B i n t h i s s e c t i o n .
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S u b r o u t i n e s G E T I H C a n d P U T I H C

W h e n o n e o f t h e I H C - t y p e e r r o r c o n d i t i o n s o c c u r , i t s n u m b e r
i s p u t i n a v a r i a b l e n a m e d i n t h e l a s t G E T I H C c a l l ; t h e n , i f i t s
number is found in a vector named in the ca l l , cont ro l i s sent (v ia
i m p l i c i t R E T U R N S i f n e c e s s a r y ) t o a s t a t e m e n t n a m e d i n t h e c a l l ;
o t h e r w i s e t h e s t a n d a r d e r r o r a c t i o n i s t a k e n . P U T I H C r e s t o r e s
s t a n d a r d e r r o r p r o c e s s i n g .

T h e v a r i a b l e a n d v e c t o r e l e m e n t s a r e i n t e g e r o f l e n g t h 4 .
T h e fi r s t e l e m e n t i n t h e v e c t o r i s t h e n u m b e r o f e r r o r c o d e s t h a t
f o l l o w ( o r d e r i s n o t i m p o r t a n t a m o n g t h e e r r o r c o d e s ) , u n l e s s
t h i s c o u n t e x c e e d s 3 9 , w h e n a l l I H C e r r o r s a r e r e t u r n e d , a n d t h e
r e s t o f t h e v e c t o r i s i g n o r e d . T h e v e c t o r m a y b e m o d i fi e d a f t e r
t h e c a l l , t h e m o d i fi e d l i s t b e i n g i n s p e c t e d a f t e r t h e e n s u i n g
I H C e r r o r . A c a l l o n t h e s e r o u t i n e s t a k e s a b o u t 1 0 m i c r o s e c o n d s .

E x a m p l e s :
i ) C A L L P U T I H C

ii) CALL G£TIHC (IERR,LI ST,61 DO)
i l l ) I f L I S T i n i i ) w e r e s p e c i fi e d b y

INTEGER L IST (3 ) / 2 , 251 ,215 /
c o n t r o l w o u l d b e r e t u r n e d f o r e r r o r c o d e s 2 5 1 a n d 2 1 5 i . e . f o r
n e g a t i v e S Q R T a r g u m e n t s , a n d i l l e g a l c h a r a c t e r s i n n u m e r i c fi e l d s .

* I H C

C o n t e n t s : E r r o r m e s s a g e s f o r t h e e r r o r n u m b e r s a s s o c i a t e d
w i t h t h e e r r o r m e s s a g e s p r o d u c e d b y t h e F o r t r a n
l i b r a r y s u b r o u t i n e s .

U s a g e : L i n e x x x o f * I H C c o n t a i n s t h e d e s c r i p t i o n o f
e r r o r m u m b e r I H C x x x . H e n c e g i v e n " I H C 2 3 2 I ' . ' ,
t h e n d o i n g

$COPY *1HC(232,232)
w i l l b r i n g f o r t h t h e e x p l a n a t i o n f o r t h a t e r r o r
m e s s a g e o n h i s t e r m i n a l .
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E x e c u t i o n T i m e E r r o r M e s s a g e s

C A U S E

IBCOM-UNDEFINED FORMAT SPECIFICATION
IBCOM-FORMAT EXCEEDS RECORD LENGTH
IBCOM-l/0 LIST EXCEEDS RECORD LENGTH
DEFINE FILE STMT NOT SUPPORTED IN MTS
FCVTH-INVALID CHARACTER IN NUMERIC FIELD
FCVTH-INVALID HEX CHARACTERS
N A M E L I S T- VA R I A B L E N A M E T O O L O N G
NAMELIST-VARIABLE NAME NOT IN DICTIONARY
NAMELIST-VARIABLE NAME HAS NO DELIMITER
NAMELIST-SUBSCRIPT ON SCALAR VARIABLE
I N T E G E R 0 * * N O N - P O S I T I V E I N T E G E R
R E A L * A 0 * * N O N - P O S I T I V E I N T E G E R
R E A L M S 0 * * N O N - P O S I T I V E I N T E G E R
REAL^A 0 ** NON-POSITIVE REAL*A
REAL*8 0 ** NON-POSITIVE REAL*8
C0MPLEX*8 0 * * NON-POSIT IVE INTEGER
C0MPLEX*16 0 * * NON-POSIT IVE INTEGER
S O RT A G R U M E N T N E G AT I V E
EXP ARGUMENT > 17A.673
L O G A R G U M E N T N O N - P O S I T I V E
COS/SIN ABS(ARGUMENT) > 2**18*PI (8E+5)
TAN/COTAN ARGUMENT CLOSE TO SINGULARITY
DSQRT ARGUMENT NEGATIVE
DEXP ARGUMENT > 17A.673
D L O G A R G U M E N T N O N - P O S I T I V E
DCOS/DSIN ABS (ARGUMENT) > Z^'-^SO^PI
BOTH ARGUMENTS TO DATN2 ZERO
DSINH/DCOSH ABS(ARGUMENT) > 17A.673
DARSIN/DARCOS ABS(ARGUMENT) > I
DTAN/DCOTAN ABS(ARGUMENT) > 2**50**PI
DTAN/DCOTAN ARG CLOSE TO SINGULARITY
REAL PART OF CEXP ARGUMENT > 17^.673
CEXP ABS(IMAG(ARG)) >=2**l8*PI
CLOG ARGUMENT ZERO
CSIN/CCOS ABS(REAL(ARG)) >= 2**l8*PI
CSIN/CCOS ABS(IMAG(ARG)) > 17^.673
CDEXP REAL(ARGUMENT) > 17^.673
CDEXP ABS(IMAG(ARG)) >= 2**50*PI
CDLOG ARGUMENT ZERO
CDSIN/CDCOS ABS(REAL(ARG)) >= 2**50PI
CDSIN/CDCOS ABS(IMAG(ARG)) > 17^.673
GAMMA RANGE IS 2**'252 < ARG < 57.57^^
ALGAMA RANGE IS 0 < ARG < A.2937E+73
DGAMMA RANGE IS 2*^-252 < ARG < 57.57^^
DLGAME RANGE IS 0 < ARG < 4.2937E+73
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♦SSPSgURCE

C o n t e n t s : T h e o b j e c t m o d u l e o f a p r o g r a m w h i c h a l l o w s t h e u s e r t o
obtain copies of FORTRAN IV source decKS of SSP subroutines
a n d / o r e x a m p l e p r o g r a m s .

U s a g e : T r i e p r o g r a m i s i n v o k e d b y a $ R U N c o m m a n d s p e c i f y i n g
♦S S P S O U R C E a s t h e o b j e c t f i l e w i t h a n o p t i o n a l p a r a m e t e r
spec i ry ing whether the user des i res p rompt ing messages o r
n o t .

E x a m p l e s : ^ R U N » S S P S O U R C E S C A R D S = Z Z P A R = Q U I C K
( n o p r o m p t i n g )

$ R U N » S S P S O U R C E
( w i t h p r o m p t i n g )

L o g i c a l I / O U n i t s R e f e r e n c e d :
S C A R D S - F o e t h e F D n a m e o f w h e r e t h e s o u r c e m o d u l e s s h o u l d b e

w r i t t e n , f o l l o w e d b y t h e d e c k I D s o f t h e d e s i r e d
— ^ s o u r c e m o d u l e s a n d t h e p a g e n u m b e r s o f t h e d e s i r e d

e x a m p l e p r o g r a m s .
SPRINT - Prompting messages and verification of the input for

c o n v e r s a t i o n a l u s e r s u n l e s s P A R = Q U I C K i s s p e c i fi e d .

( T i i e p r o g r a m a l s o m o u n t s t n e S S P d i s t r i b u t i o n t a p e w i t h
pseudodevics name *SRC.SSP» to obtain the modules. Comments
a r e p r i n t e d o n S P R I N T t o i n f o r m t h e u s e r o f t h e d e l a y
n e c e s s a r y f o r t h e t a p e m o u n t i n g . )

Desc r i p t i on : The spec i fic p romp t ing commen ts g i ven conve rsa t i ona l use rs
a r e s e l f - e x p l a n a t o r y a n d w i l l n o t b e g i v e n h e r e .

The first input l ine should be the fi le or device name of the
place to put the selected source modules. The name is
t e r m i n a t e d b y t h e fi r s t b l a n k a n d a c c o r d i n g l y s h o u l d b e
l e f t - j u s t i fi e d . A z e r o l e n g t h l i n e o r a n e n d - o f - fi l e w i l l
cause p rog ram te rm ina t ion . I f connec t ion o f t he FDname i s
n o t p o s s i b l e , a n a t c h j o b w i l l b e t e r m i n a t e d w h i l e a
conversational job wil l read SCARDS for a new FDname. This
s i t u a t i o n i s fl a g g e d w i t h t h e c o m m e n t

ULE/DEVICE BUSY OR NOT OPERATIONAL.

W h e n t h e o u t p u t F D n a m e i s s u c c e s s f u l l y c o n n e c t e d , i t i s
r e w o u n d i f i t c o r r e s p o n d s t o a t a p e o r fi l e . S u b s e q u e n t l y,
w h e n a l l s o u r c e m o d u l e s h a v e b e e n o b t a i n e d , a n e n d - o f - fi l e
a n d r e w i n d a r e i s s u e d i f t h e F D n a m e s p e c i fi e d a t a p e .
S u b s e q u e n t i n p u t l i n e s , u p t o t h e fi r s t z e r o l e n g t h l i n e o r
e n d - o f - fi l a , s p e c i f y t h e d e c k I D f o r t h e S S P s u b r o u t i n e s
d e s i r e d a n d / o r t h e p a g e n u m b e r r o r t h o s e e x a m p l e p r o g r a m s
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E x a m p l e s :

d e s i r e d . T h i s i n f o r m a t i o n i s a v a i l a b l e f r o m t h e S S P P r o o r a m -
S . ^ £ l s _ M a n u a l ( H 2 0 - 0 2 0 5 ) . T h e f o u r c h a r a c t e r d e c k i d e n t i f i -
c a t i o n s m a y b e o b t a i n e d e i t h e r b y l o o k i n g a t t h e s o u r c e
l i s t i n g g i v e n i n t h i s M a n u a l o r f r o m T h e A l p h a b e t i c G u i d e t o
5lik£Oiiiine§f pp- 19-26. The page numbers for the example
p r o g r a m s a r e t h o s e g i v e n i n t h e C a t e g o r i c a l G u i d e t o S u b r o u -
t i n e s , p p . 1 7 - 1 9 . N o t e t h a t t h e I D s " L O G • • a n d " L ( X : " a r e
n o t t h e s a m e ; t h e f o r m e r c o r r e s p o n d s t o t h e S S P s u b r o u t i n e
L O G , w h i l e t h e l a t t e r w o u l d o c c a s i o n t h e c o m m e n t

D E C K L O G N O N - E X I S T E N T .

The SGARDS input lines are read according to a multiple Ah
f o r m a t w i t h t h e fi r s t c o m p l e t e l y b l a n k f o u r c h a r a c t e r fi e l d
t e r m i n a t i n g t h e i n p u t f o r t h a t l i n e . W i t h i n e a c h f o u r
c h n r a c t e r £ i e l d j _ n i l i n p u t _ s h o u l d _ b e l e f t - j j u s t i f i e d w i t h a
t r a i l i n g _ b l a n k _ i f _ n e c e s s a r y i T w o s p e c i a l I D * s , F I L I a n d
FIL2 , a re ava i l ab le to ob ta in rou t ines TALLY th rough HSBG
(15380 cards) and PADD through DJEL (25113 cards), respec
t i v e l y . D e b l o c k e d , t h i s c o m b i n a t i o n e x c e e d s a f u l l t a p e
r e e l .

W h e n a l l t h e i n p u t h a s b e e n r e a d , i t w i l l b e s u m m a r i z e d o n
S P R I N T i n t h e f o r m

G D E C K

o r

G E X A M P L E P R O G R A M F R O M P .
w h i c h e v e r i s a p p r o p r i a t e . I d e n t i c a l l i n e s w i l l a l s o b e
i n s e r t e d i n t h e o u t p u t fi l e t o s e p a r a t e t h e v a r i o u s s o u r c e
m o d u l e s r e q u e s t e d , n e n c e t h e C i n c o l u m n 1 . N o t e t h a t t h e
example programs wi l l not compi le direct ly s ince they contain
a / D A T A c a r d a n d t h e n u m e r i c t e s t d a t a . A s i d e f r o m t h e
s e p a r a t o r c a r d s , t h e o u t p u t c o n s i s t s o f 8 0 - c h a r a c t e r c a r d
i m a g e s .

I f , a f t e r t h i s e n t i r e i n p u t p r o c e d u r e , a l l c o p i e s o f t h e S S P
d i s t r i b u t i o n t a p e a r e i n u s e o r a l l 9 - t r a c k t a p e d r i v e s a r e
i n u s e , t h e p r o g r a m w i l l t e r m i n a t e w i t h t h e c o m m e n t

S S P TA P E O R TA P E U N I T U N AVA I L A B L E .

In the conversa t iona l examples wh ich fo l low the l ines typed
i n u p p e r c a s e a r e p r o g r a m o r s y s t e m g e n e r a t e d w h i l e t h o s e i n
l o w e r c a s e r e p r e s e n t t e r m i n a l i n p u t .

# $ r u n * s s p s o u r c e
# E X E C U r i O N B E G I N S
S S P S O U R C E S N A T C H P R O G R A M .
E N T E R O U T P U T F D N A M E .
l i s t
E N T E R D E C K I D O F D E S I R E D R O U T I N E
O R P A G E N U M B E R O F E X A M P L E P R O G R A M ,
s m o g e l s
s e l 3 h 3 9 d e l 3 ^
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( c a r r i a g e r e t u r n )
C D E C K S M O
C D E C K G E L S
C D E C K S E 1 3
C D E C K D E 1 3
C E X A M P L E P R O G R A M F R O M P a 3 9 .
M O U N T I N G ♦ S R C . S S P »
D O N E
D O N E
D I S M O U N T I N G ♦ S R C . S S P »
# E X E C U r i C N T E R M I N A T E D

T o i l l u s t r a t e t h e e f f e c t o f t h e o p t i o n a l p a r a m e t e r ,

#$run ♦sspsource par=quicR
» E X E C U T I O N B E G I N S
l i s t
a r a t f r a t c n p s a p l l a p f s
( c a r r i a g e r e t u r n )

M O U N T I N G * S R C . S S P «
e t c .

F ina l l y, to ob ta in the subrou t ine CANOR and a l l subrou t ines
t h a t i t c a l l s u p o n o n e m i g h t d o t h e f o l l o w i n g w i t h a c a r d
e s t i m a t e o f a t l e a s t 7 1 8 .

$ R U N ♦ S S P S O U R C E
♦P U N C H Y
C A N O M I N V N R O O E I G E
S E N D F I L E

I t s h o u l d b e n o t e d t h a t a m o n g t h e c o m m e n t c a r d s a t t h e
beginning of each source module is a sect ion ent i t led:

SUBROUriNES AND FUNCTION SUBPROGRAMS REQUIRED.
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» F O R T E p i T

Contents: The object module of a program to convert FORTRAN statements
i n f r e e — f o r m a t f o r m t o f i x e d — f o r m a t f o r m .

Purpose: To al low the user to wr i te f ree-format FORTRAN statements.
The output consists of "fixed-format cards" which can be
processed by the current FORTRAN compilers. If input is
being entered f rom a terminal , a f ree- form to fixed- form
convers ion can be done as the l ines are typed in by set t ing
logical tabs and using them. See the appropriate Terminal
Usage Guides in Volume 1 of the WTS Manual.

U s a g e : T h e p r o g r a m i s i n v o k e d b y t h e a p p r o p r i a t e $ R U N c o m m a n d
specifying *FORTEDIT as the file where the object cards are
f o u n d .

L o g i c a l I / O U n i t s R e f e r e n c e d :
S C A R D S - f r e e - f o r m a t i n p u t l i n e s t o b e c o n v e r t e d .
S P U N C H - fi x e d - f o r m a t o u t p u t l i n e s f o r p r o c e s s i n g b y t h e

F O R T R A N I V c o m p i l e r s .

Example: $RUN *FORT£DIT SCARDS=FTNPRGM SPUNCH=-PROG

D e s c r i p t i o n : P r e fi x i n g

W h e n S C A R D S d o e s n o t r e f e r t o a l i n e fi l e , t h e p r o g r a m
a t tempts to p refix each inpu t l i ne w i th the cu r ren t l i ne
n u m b e r a s s o c i a t e d w i t h S P U N C H . T h i s h e l p s t h e u s e r t o s e e
where the output l ine wi l l go into SPUNCH, part icular ly when
t h e l i n e n u m b e r a p p e a r s o n t h e t e r m i n a l . T h e u s e r s h o u l d
b e a r i n m i n d t h a t d u e t o t h e p o s s i b i l i t y o f c o n t i n u a t i o n
l i nes , the l i ne number i s no t a lways cons tan t l y i nc remented
b u t i s n e v e r t h e l e s s a c c u r a t e l y u p d a t e d f o r t h e n e x t l i n e .

X n i t i a l _ l i n e s

These l ines may start wi th a statement number which can be
preceded by any number of blanks or tabs. The statement
n u m b e r m u s t b e n o l o n g e r t h a n fi v e d i g i t s a n d m u s t b e
fo l l owed by a b lank o r a tab . I f a l i ne i s to be con t inued ,
the user shou ld type a hyphen and then te rminate the l ine .
The hyphen is, of course, not considered part of the text.
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C o n t i n u a t i o n l i n e s

T h e s e a r e t h e l i n e s w h i c h f o l l o w t h e c o n t i n u e d l i n e s . T h e
t e x t i s c o n t i n u e d f r o m p o s i t i o n 1 o f t h e i n p u t l i n e .

C o m m e n t l i n e s

T h e s e l i n e s c a n b e i d e n t i fi e d b y t h e l e t t e r " C " i n t h e fi r s t
t y p e a b l e p o s i t i o n . O f c o u r s e , t h e l i n e C = 3 . 1 4 b e g i n n i n g i n
t h e fi r s t p o s i t i o n w i l l b e t r e a t e d a s a c o m m e n t l i n e . I f t h e
l i n e i s i n t e n d e d t o b e a s t a t e m e n t , t h e u s e r s h o u l d t a b o r
s p a c e b e f o r e t y p i n g a " C " . A s a s a f e g u a r d , t h e u s e r m a y s e t
t a b s t o p s a n d u s e t a b s s i n c e t h e p r o g r a m w i l l t r e a t t a b s a s
b l a n k s . T h i s h a s t h e a d v a n t a g e t h a t i n p u t l i n e s w i l l b e
e a s i l y r e a d .

I n s e r t i n g a l i n e

T o i n s e r t a l i n e i n a n o u t p u t l i n e fi l e , t h e u s e r s h o u l d
fi r s t t y p e t h e d e s i r e d l i n e n u m b e r f o l l o w e d b y a c o m m a . T h e
t e x t m a y t h e n b e t y p e d . I f a n y c o n t i n u a t i o n l i n e s a r e -
r e q u i r e d , t h e l i n e n u m b e r w i l l b e a u t o m a t i c a l l y i n c r e m e n t e d
b y t h e c u r r e n t i n c r e m e n t .

C o m m a n d l i n e s

A n y n o n - c o n t i n u a t i o n l i n e w i t h a n i n t h e fi r s t p o s i t i o n
i s a c o m m a n d l i n e . C o m m a n d l i n e s p e r f o r m f u n c t i o n s s u c h a s
d e l e t i n g a l i n e o r p r i n t i n g t h e o u t p u t fi l e . T h e c o m m a n d
l i n e s a r e a p p l i c a b l e o n l y w h e n S P U N C H r e f e r s t o a n M T S l i n e
fi l e . T h e u s e r n e e d o n l y t y p e t h e fi r s t c h a r a c t e r o f a
c o m m a n d n a m e p r e c e d e d b y t h e c o n t r o l c h a r a c t e r " » » • , i . e . , * L
f o r » L I S T .

E m p t y i n g t h e fi l e

T h e c o m m a n d l i n e * E M P Ty p r o m p t s t h e u s e r f o r a c o n fi r m a t i o n .
I f c o n fi r m a t i o n i s g i v e n , t h e l i n e fi l e i s e m p t i e d .
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I

N u m b e r i n g t h e fi l e

The general format for numbering is:
♦NUMBER b,e , i

where b i s the beg inn ing l i ne number, e i s the end ing l i ne
number,~and i is the increment. The default for the ♦NUMBER
command is 1,99999.999,1. In addition, if the user previous
l y t y p e d

$RUN ♦FORTEDIT SPUNCH=-X (12,45,1)
the program issues an automatic command: ♦NUMBER 12,45,1.
In particular when the output line number is greater than e,
the user will get a comment and the program is automatically
t e r m i n a t e d .

L i s t i n a . t h e _ fi l e

The command ♦LIST is used to pr int the l ines of the output
f i l e . The fo rma t f o r ♦L IST i s t he fo l l ow ing :

♦ L I S T a , b ^ ^
where a and b are line numbers. The defaults for a and b are
the beginning line number and the end line number. If the
user wants to l ist a f i le, he may type: ♦LIST 10.00,+20.

C o p y i n g t h e fi l e

The command ♦COPY is identical to ♦LIST except line numbers
a r e n o t p r i n t e d .

D e l e t i n g a l i n e

I f one l ine is to be deleted, the user should type
♦ D E L E T E I , ^

where I is the l ine number of that l ine. The command
♦ D E L E T E - 1 0 , 2 0 . 5 ^ c

can be typed to delete lines from -10 to 20.5.

S e t t i n g a t t e n t i o n

The user may issue an attention interrupt (during the listing
of the output f i le , for ins tance) . ♦FORTEDIT wi l l ask.
w h e t h e r t h e u s e r d e s i r e s t h e p r o g r a m t o b e t e r m i n a t e d . I f
the user types NO, then the program resets the output line
pointer and is ready to accept the next input line.
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♦ T I D Y

C o n t e n t s :

U s a g e :

The object module ol TIDY, a program which renumbers and
e d i t s F O R T R A N s o u r c e p r o g r a m s .

♦TIDY is invoKed by a SRUN command specifying it as the file
where the object module is located.

Logical I /O Units Referenced:
S C A E D S - F o r t r a n s o u r c e i n p u t
SPUNCH - altered Fortran source input
1 - s c r a t c h fi l e
2 - s c r a t c h fi l e
6 - l i s t i n g o f o l d a n d n e w F o r t r a n s o u r c e

E x a m p l e : iRUN »TIDY SCARDS-FORTPROG ^
SPRINT=LISTING SPUNCH=PUNCH 1=-T1 2=-T2

$RUN *TIDY 1=-T1 2=-T2
r T

I FORTRAN
I p r o g r a m
I w i t h T I D Y
1 c o n t r o l
I c a r d s

D e s c r i p t i o n :

♦ L A S T
♦ S TO P

S E N D F I L E

TIDY is a FORTRAN program that renumbers and edits other
FORTRAN source programs whose statement numbering has ecome
unwieldly and whose readability has deteriorated as a
of the many revisions, patches, and corrections that are
typical of reworked programs. TIDY processes programs
routine-by-coutine and punches new versions of the programs
with the following characteristics: (1) all statement num
b e r s i n c r e a s e i n c o n s e c u t i v e o r d e r ; ( 2 )
referred to by other statements retain statement numbers, (J)
all statement number references are updated to conform to toe
numbering smheme; (1) all FORHAT statements ate collected and
appear at the end of each routine; (5) all FORMAT and
CONTINUE statements that are not referenced are deleted, { )
blanks are interspersed in the FORTRAN statements to improve
the readability of the statements, while excessive blanks in
t h e s t a t e m e n t s a r e d e l e t e d ; ( 7 ) c o m m e n t s a r e
delete excessive blank comments and to
from the FORTRAN statement number and continuation tieius.
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a n d ( 8 ) e a c h c a r d i s l a b e l e d w i t h a u n i q u e l e t t e r - n u m b e r
comb ina t i on . T IDY i s en t i re l y w r i t t en i n ASA FORTRAN and
a c c e p t s a n d p r o c e s s e s a l l A S A F O RT R A N s t a t e m e n t s a s w e l l a s
s o m e I B M a n d C D C d i a l e c t s t a t e m e n t s .

S i n c e T I D Y w i l l c o n v e r t F O R T R A N - I I I / O s t a t e m e n t s i n t o t h e i r
F O RT R A N - I V e q u i v a l e n t , t h i s p r o g r a m c a n b e u s e d a s a n a i d i n
the convers ion o f FORTRAN-I I programs to FORTRAN-IV.

Warnings: As i t current ly exists, ♦TIDY does the fol lowing unfortunate
t h i n g s :
( 1 ) ♦ T I D Y d e l e t e s l i t e r a l b l a n k s i n f o r m a t s t a t e m e n t s .
( 2 ) ♦ T I D Y d e l e t e s " I M P L I C I T " s t a t e m e n t s

i . e . , I M P L I C I T R E A L M S ( A - Z )

o r

I M P L I C I T I N T E G E R ( A - K , Q - Z )

w o u l d b e d e l e t e d f r o m t h e d e c k .

( 3 ) ♦ T I D Y d e l e t e s I / O s t a t e m e n t s w h i c h c o n t a i n a n e n d o f
fi l e e x i t

I . e . , R E A D ( 5 , 1 0 0 , E N D = 9 9 9 ) A , B , C

w o u l d b e d e l e t e d f r o m t h e d e c k .

s .
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F O R T R A N

T a b l e 1

T I D Y C O N T R O L C O D E S

C o d e W o r d E x a m p l e o f W o r d U s e

* B A S E
* N O B A S E

* B A S E = 1 0 0 .
* N 0 B A S E

* C A R D
* N O C A R D

* C A R D S
* N 0 C A R D S

* C O L L
* N O C O L L

^ C O L L E C T F O R M A T S
* N 0 C O L L E C T I O N

* C O M M
* N O C O M M

^ C O M M E N T S
* N 0 C O M M E N T S

* E X E M
* N O E X E M

* E X E M P T
* N 0 E X E M P T I O N S

^ 1 D I N
* 1 D S T

* 1 D I N C R E M E N T = 2 .
* 1 D S T E P = 2 .

* L A B E
* N O L A B E

* L A B E L
^ N O L A B E L

* L A S T * L A S T

* L I S T

* N O L I S T
* L I S T
* N O L I S T

* N E W R * N E W R O U T I N E

* R E F E
* N O R E F E

P R E F E R E N C E S
* N 0 R E F E R E N C E S

f * R O U T P R O U T I N E - 5 .

* S K I P P S K I P
t

* S T A T P S T A T E M E N T I N C R E M E N T = 1 0 .

* S T O P P S T O P



5 . 1 2
F O R T R A N

T h e i n d i v i d u a l T I D Y c o n t r o l c a r d s a r e d i s
c u s s e d b e l o w . P r e c e d i n g e a c h d i s c u s s i o n , i s a n
e x a m p l e o f t h e c o n t r o l s t a t e m e n t , w i t h t h e r e
q u i r e d p o r t i o n o f t h e c o n t r o l w o r d u n d e r l i n e d .
I n a d d i t i o n , t h o s e c o d e s t h a t a r e i m m e d i a t e i n
a c t i o n a r e l a b e l e d " ( I M M E D I AT E ) , " w h i l e t h o s e
d e f e r r e d u n t i l a f t e r t h e fi r s t p a s s a r e l a b e l e d
" ( D E F E R R E D ) . "

(DEFERRED)
A l t h o u g h T I D Y n o r m a l l y s t a r t s t h e s t a t e m e n t

n u m b e r i n g w i t h " 1 " a n d t h e i n c r e m e n t s t h e s t a t e
m e n t n u m b e r s u n i f o r m l y ( e . g . , 1 , 2 , 3 , . . . e t c . ,
or 5, 10, 15, 20, ... etc.), a base number may be
a d d e d t o a l l s t a t e m e n t n u m b e r s b y t h e u s e o f t h e
* B A S E c o n t r o l s t a t e m e n t . I n t h i s c a s e , t h e b a s e
i s t h e n u m b e r g i v e n b e t w e e n t h e " = " s i g n a n d t h e
p e r i o d . F o r t h e e x a m p l e g i v e n a b o v e , T I D Y m i g h t
a s s i g n s t a t e m e n t n u m b e r s i n t h e f o l l o w i n g o r d e r :
" 1 0 1 , 1 0 2 , 1 0 3 , . . . e t c . "

(DEFERRED)
N o r m a l l y, T I D Y p u n c h e s t h e T I D Y- p r o c e s s e d

v e r s i o n o f t h e F O R T R A N p r o g r a m . T h e * N O C A R D S
c o n t r o l c o d e i n h i b i t s s u c h p u n c h i n g . S i m i l a r l y ,
* C A R D S r e s t o r e s n o r m a l p u n c h i n g . I f T I D Y d i s
c o v e r s a s e r i o u s b l u n d e r i n a F O R T R A N s o u r c e d e c k ,
c a r d - p u n c h i n g w i l l b e a u t o m a t i c a l l y s u p p r e s s e d ,
a l t h o u g h T I D Y w i l l g o o n t o p r i n t a l i s t i n g o f
t h e T I D Y - p r o c e s s e d f a u l t y d e c k . T h e * C A R D S
c o n t r o l c o d e w i l l o v e r r i d e t h e p u n c h i n g s u p p r e s s i o n
i f i t a p p e a r s i n t h e s o u r c e d e c k a f t e r
a c a r d c o n t a i n i n g s u c h a b l u n d e r .

^ C O L L E C T ( I M M E D I A T E )
* N O C O L L E C T ( I M M E D I A T E

N o r m a l l y , T I D Y c o l l e c t s a l l F O R M A T s t a t e
m e n t s e n c o u n t e r e d w i t h i n e a c h r o u t i n e a n d p l a c e s
t h e m a t t h e e n d o f t h e r o u t i n e . T h i s c o l l e c t i o n
m a y b e s u s p e n d e d b y t h e u s e o f t h e * N O C O L L E C T
c o n t r o l w o r d . C o l l e c t i o n m a y b e r e s t o r e d b y t h e
u s e o f t h e ^ C O L L E C T c o n t r o l c o d e . F O R M A T s t a t e
m e n t s b r a c k e t e d b y * N O C O L L E C T a n d ^ C O L L E C T c o n t r o l
c a r d s w i l l b e l e f t i n t h e i r p o s i t i o n i n t h e F O R T R A N
r o u t i n e , w h i l e o t h e r s w i l l b e c o l l e c t e d n o r m a l l y
a n d w i l l a p p e a r a t t h e e n d o f t h e r o u t i n e .
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^ C O M M E N T S ( D E F E R R E D )
* N O C O M M E N T S ( D E F E R R E D )

A l t h o u g h T I D Y n o r m a l l y p r o c e s s e s F O R T R A N
c o m m e n t s a n d p u t s t h e m i n t h e u p d a t e d v e r s i o n ,
t h e * N O C O M M E N T S c o n t r o l o p t i o n m a y b e u s e d t o
i n h i b i t t h e o u t p u t o f a l l c o m m e n t s . T h e o p
t i o n i s c a n c e l l e d b y t h e ' ^ C O M M E N T S c o n t r o l c o d e .
B e c a u s e t h e s e c o n t r o l o p t i o n s a r e d e f e r r e d ,
b r a c k e t i n g c o m m e n t s t o d e l e t e t h e m c a n n o t b e
d o n e . T h e l a s t ^ C O M M E N T S o r * N O C O M M E N T S c o n
t r o l s t a t e m e n t w i l l a p p l y .

(DEFERRED)
(DEFERRED)

C e r t a i n p r o g r a m m e r s l i k e t o p u n c h F O R T R A N
s t a t e m e n t s , s u c h a s C O M M O N o r D I M E N S I O N s t a t e
m e n t s , i n s p e c i a l w a y s s o t h a t n a m e s l i n e u p i n
c o l u m n s , a n d s o f o r t h . N o r m a l l y , T I D Y, i n i t s
a t t e m p t t o e l i m i n a t e u n e s s e n t i a l b l a n k s i n
F O R T R A N s t a t e m e n t s , w i l l d e s t r o y s u c h c o l u m n
a r r a n g e m e n t s . T h e ^ E X E M P T c o n t r o l c o d e c a u s e s
T I D Y t o e x e m p t a l l n o n e x e c u t a b l e s t a t e m e n t s
f r o m i n t e r n a l p r o c e s s i n g a n d , h e n c e , f r o m e l i m
i n a t i o n o f b l a n k s . T h e * N O E X E M P T c o n t r o l c o d e
r e s t o r e s n o r m a l p r o c e s s i n g . I f o n l y c e r t a i n
s t a t e m e n t s i n a g i v e n r o u t i n e n e e d p r o t e c t i o n ,
t h e y m a y b e b r a c k e t e d b y a p a i r o f * E X E M P T a n d
* N O E X E M P T c o n t r o l w o r d s . N o t e t h a t s t a t e m e n t s
p r o t e c t e d f r o m i n t e r n a l p r o c e s s i n g b y T I D Y a r e
a l s o p r o t e c t e d f r o m d i a g n o s t i c c h e c k i n g b y T I D Y
a n d m a y c o n t a i n e r r o r s i n t h e o u t p u t t h a t n o r m
a l l y w o u l d h a v e b e e n d e t e c t e d b y T I D Y.

* I D . S T J E P = 2 . ( D E F E R R E D )
E l i i N C R E M E N T = 2 . ( D E F E R R E D )

T h e s e c o n t r o l s t a t e m e n t s s e t t h e c a r d s e q
u e n c e i n c r e m e n t s o t h a t t h e i d e n t i fi c a t i o n c o l
u m n s ( c o l u m n s 7 6 t h r o u g h 7 9 ) o f t h e o u t p u t c a r d
w i l l b e l a b e l l e d i n m u l t i p l e s o f t h e i n c r e m e n t
g i v e n b e t w e e n t h e s i g n a n d t h e p e r i o d . I n
t h e a b o v e e x a m p l e s , T I D Y m i g h t l a b e l t h e o u t p u t
c a r d s : " 2 , A , 6 , 8 , . . . e t c . " A n e g a t i v e o r
z e r o v a l u e g i v e n i n t h e s e c o n t r o l s t a t e m e n t s i s
i n t e r p r e t e d b y T I D Y a s a n o r m a l i n c r e m e n t o f 1 .
C a r e m u s t b e t a k e n n o t t o a s s i g n t o o l a r g e a n
i n c r e m e n t v a l u e s i n c e t h e m a x i m u m l a b e l n u m b e r
i s " 9 9 9 9 . "



5 . U
FORTRAN

(DEFERRED)
(DEFERRED)

T h e f i r s t c a r d o f e a c h r o u t i n e h a s c a r d
c o l u m n s 7 T T 7 5 i n s p e c t e d b y T I D Y f o r p o s
s i b l e u s e i n l a b e l i n g t h e r e v i s e d d e c k . H o w
e v e r , T I D Y n o r m a l l y d o e s n o t u s e t h e s e c o l u m n s .
I n s t e a d , T I D Y u s e s a u n i q u e 1 e t t e r - n u m b e r c o m
b i n a t i o n t o i d e n t i f y c a r d s i n a r o u t i n e .

F o r e x a m p l e , a l l c a r d s b e l o n g i n g t o t h e
fi r s t r o u t i n e o f a p r o g r a m w i l l n o r m a l l y b e
l a b e l l e d w i t h t h e l e t t e r " A * ' i n c o l u m n 7 5 .
W i t h i n t h i s r o u t i n e t h e c a r d s w i l l b e s e q u e n t
i a l l y n u m b e r e d i n c o l u m n s 7 6 , 7 7 , 7 8 , a n d 7 9 .
T h e n e x t r o u t i n e w i l l n o r m a l l y b e l a b e l l e d w i t h
t h e l e t t e r " B " i n c o l u m n 7 5 a n d w i l l b e i n t e r
n a l l y n u m b e r e d . T h e f o l l o w i n g r o u t i n e w i l l b e
r o u t i n e " C ' , ' a n d s o f o r t h .

T h e * L A B E L c o n t r o l c a r d c a u s e s T I D Y t o
s u p p r e s s t h e n o r m a l a l p h a b e t i c a l l a b e l l i n g , a n d
t o l a b e l e a c h r o u t i n e w i t h t h e c o n t e n t s o f c o l
u m n s 7 3 , 7 ^ , a n d 7 5 o f t h e fi r s t c a r d o f t h a t
r o u t i n e . N o t e t h a t t h e l a b e l d o e s n o t c o m e f r o m
t h e * L A B E L c a r d i t s e l f u n l e s s t h e * L A B E L c a r d i s
t h e fi r s t c a r d o f t h e r o u t i n e o n w h i c h i t a p p e a r s .
O r d i n a r i l y , t h e p r o g r a m m e r w i l l p u t t h e l a b e l
t h a t h e w i s h e s o n t h e fi r s t c a r d o f h i s r o u t i n e
(e.g., the SUBROUTINE, FUNCTION, or PROGRAM state
m e n t ) , a n d t h e n f o l l o w t h a t c a r d w i t h t h e * L A B E L
c o n t r o l c a r d . O f c o u r s e , i f c o l u m n s 7 3 , 7 ^ , a n d
7 5 o f t h e fi r s t c a r d a r e b l a n k , t h e n t h e o u t p u t
c a r d s w i l l b e b l a n k i n t h e s e c o l u m n s a n d o n l y s e q
u e n t i a l l y n u m b e r e d i n c o l u m n s 7 6 t h r o u g h 7 9 .

T h e * N O L A B E L c o n t r o l s t a t e m e n t c a n c e l s t h e
l a b e l l i n g o p t i o n a n d r e s t o r e s n o r m a l a l p h a b e t i c
l a b e l l i n g . T I D Y k e e p s c o u n t o f r o u t i n e s b e i n g p r o
c e s s e d s o t h a t , i f l a b e l l i n g i s r e s t o r e d , t h e l e t
t e r o f t h e a l p h a b e t c o r r e s p o n d i n g t o t h a t r o u t i n e
n u m b e r i s u s e d . F o r e x a m p l e , i f n o r m a l l a b e l l i n g
i s r e s t o r e d i n t h e fi f t h r o u t i n e , t h a t r o u t i n e

w i l l b e l a b e l l e d w i t h " E " i n c o l u m n 7 5 • C o n c e r n
n e e d n o t b e w a s t e d o n p r o g r a m s c o n t a i n i n g m o r e
t h a n 2 6 r o u t i n e s s i n c e T I D Y h a s p r o v i s i o n s f o r
g e n e r a t i n g 6 7 6 u n i q u e o n e - a n d t w o - l e t t e r a l p h a b e t i c
1 a b e 1 s .



5 . ' 1 5
F O R T R A N

* L A S T ( I M M E D I A T E )
T h i s c o n t r o l , w h i c h I s i d e n t i c a l i n a c t i o n

t o * S T O P , c a l l s f o r a n i m m e d i a t e t e r m i n a t i o n o f
T I D Y , a n d i s u s e d t o i n d i c a t e t h a t t h e l a s t r o u
t i n e h a s b e e n p r o c e s s e d . B e c a u s e T I D Y u s e s a n
i n p u t b u f f e r i n g r o u t i n e t h a t r e a d s o n e c a r d a h e a d
o f t h e s t a t e m e n t b e i n g p r o c e s s e d , b o t h a * L A S T
a n d a * S T O P c a r d s h o u l d f o l l o w t h e l a s t E N D s t a t e
m e n t o f t h e i n p u t F O R T R A N d e c k . I f b o t h c a r d s
a r e n o t u s e d , t h e c o m p u t e r s y s t e m m o n i t o r m a y
a b o r t T I D Y a b n o r m a l l y b e c a u s e o f a n i n p u t " E N D -
O F - F I L E . "

N o t e t h a t * L A S T a n d * S T O P s h o u l d n o t a p
p e a r i n a r o u t i n e t o b e p r o c e s s e d s i n c e t h e y
c a u s e a n i m m e d i a t e s t o p , a n d t h e r e f o r e w i l l n o t
p e r m i t a p a r t i a l l y p r o c e s s e d r o u t i n e t o fi n i s h
process i ng.

* L I S T
* N O L I S T

( IMMEDIATE)
( IMMEDIATE)

T I D Y n o r m a l l y p r i n t s t w o l i s t s o f e a c h r o u
t i n e ; o i Q e s h o w i n g t h e o r i g i n a l v e r s i o n o f t h e
r o u t i n e a n d o n e s h o w i n g t h e T I D Y - p r o c e s s e d v e r
s i o n o f t h e s a m e r o u t i n e . T h e l i s t i n g o f t h e
o r i g i n a l r o u t i n e m a y b e s u p p r e s s e d b y t h e u s e o f
t h e * N O L I S T c o n t r o l s t a t e m e n t . O n l y t h e fi n a l
v e r s i o n o f t h e T I D Y - p r o c e s s e d r o u t i n e s w i l l t h e n
b e l i s t e d . S i n c e l i s t i n g s u p p r e s s i o n m a y b e
d e s i r a b l e f o r r e a s o n s o f e c o n o m y I n t h e c a s e o f
w e 1 1 - d o c u m e n t e d p r o g r a m s o r f o r r o u t i n e s f o r
w h i c h n o T I D Y d i a g n o s t i c c o m m e n t s a r e a n t i c i
p a t e d .

T h e fi r s t p a s s l i s t i n g i s r e s t o r e d b y t h e
* L 1 S T c o n t r o l s t a t e m e n t , b y t h e g e n e r a t i o n o f a
T I D Y d i a g n o s t i c , o r b y a r e q u e s t f o r a r e f e r e n c e
d i rectory (PREFERENCES).

T h e u s e o f t h e * N O L I S T o p t i o n w i l l , i n g e n
e r a l , r e s u l t i n a s u b s t a n t i a l s a v i n g i n r u n t i m e ,
s i n c e m u c h l e s s p r i n t i n g i s d o n e u n d e r t h i s o p t i o n .

P N E W R O U T I N E (DEFERRED)
T h i s c o n t r o l c a r d r e s e t s t h e r o u t i n e c o u n t e r

s o t h a t - - i f n o r m a l a l p h a b e t i c l a b e l l i n g i s d o n e - -
t h e c u r r e n t r o u t i n e b e i n g p r o c e s e e d w i l l b e l a b e l e d
" A . "

T h e P N E W R O U T I N E a l s o r e s t o r e s a l l T I D Y fl a g s t o
t h e i r n o r m a l m o d e , a s I f T I D Y w e r e s t a r t i n g a n e w .
T h e P N E W R O U T I N E s t a t e m e n t i m p l i e s t h e f o l l o w i n g



o p t i o n s e t u p : * B A S E = 0 . , * C A R D S , ^ C O L L E C T,
^ C O M M E N T S , * N O E X E M P T I O N S , * I D I N C R E M E N T = 1 . ,
*NOLABELS, *L IST, *N0RE FERENCES, and *STATE-
M E N T I N C R E M E N T = 1 . I f a n y o f t h e s e o p t i o n s
a r e n o t a s d e s i r e d f o l l o w i n g t h e e x e c u t i o n o f
* N E W R O U T I N E , t h e y m a y b e r e s e t b y t h e u s e o f
t h e a p p r o p r i a t e c o n t r o l c a r d s .

(DEFERRED)
(DEFERRED)

T h e p r o g r a m m e r m a y c a l l f o r a n o p t i o n a l
s t a t e m e n t n u m b e r r e f e r e n c e d i r e c t o r y t h r o u g h
t h e u s e o f t h e P R E F E R E N C E S c o n t r o l s t a t e m e n t .
T h e r e f e r e n c e d i r e c t o r y l i s t s a l l n e w s t a t e
m e n t s n u m b e r s , t h e c o r r e s p o n d i n g o l d s t a t e
m e n t n u m b e r s , a n d t h e l o c a t i o n o f t h e s t a t e
m e n t s i n t h e o l d r o u t i n e . S i n c e t h e r e f e r e n c e
d i r e c t o r y w o u l d b e o f l i t t l e u s e w i t h o u t a
l i s t i n g o f t h e o r i g i n a l r o u t i n e s , t h e u s e o f
PREFERENCES impl ies the execut ion of a pLIST
c o m m a n d .

T h e r e f e r e n c e d i r e c t o r y i s u s e f u l f o r d e
b u g g i n g o r t r a c i n g t h e l o g i c a l fl o w o f v e r y l o n g
a n d c o m p l i c a t e d r o u t i n e s . A r e f e r e n c e d i r e c t o r y
i s n o t p r e p a r e d f o r r o u t i n e s h a v i n g f e w e r t h a n
fi v e n u m b e r e d s t a t e m e n t s i n t h e T l D Y - p r o c e s s e d
v e r s i o n .

T h e P N O R E F E R E N C E S s t a t e m e n t i n h i b i t s t h e
p r e p a r a t i o n o f t h e d i r e c t o r y .

P R O U T I N E = (DEFERRED)
T h i s c o n t r o l s t a t e m e n t s e t s t h e r o u t i n e

c o u B * t t e r t o t h e n u m b e r b e t w e e n t h e " = " s i g n a n d
t h e p e r i o d . I f t h e n o r m a l a l p h a b e t i c l a b e l l i n g
o p t i o n i s o n , t h e c u r r e n t r o u t i n e w i l l b e l a b e l l e d
w i t h t h e l e t t e r ( o r l e t t e r s ) c o r r e s p o n d i n g t o t h e
number g iven ( i .e . , "Z" for the above example) .
T h e u s e o f P R O U T I N E d o e s r > o t c h a n g e a n y o t h e r
c o n t r o l c a r d o p t i o n s .

P S K I P ClMMEDlATE)
T h i s c o n t r o l c a r d c a u s e s T I D Y t o s k i p p r o

c e s s i n g o f t h e r o u t i n e i n w h i c h i t a p p e a r s . I n
s t e a d , T I D Y w i l l e x e c u t e a s i m p l e l i s t o f t h e
r o u t i n e u n t i l t h e E N D c a r d i s f o u n d . N o
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i n t e r n a l p r o c e s s i n g o t h e r t h a n t h e t e s t f o r t h e
E N D s t a t e m e n t i s d o n e . T h e r o u t i n e b e i n g s k i p
p e d i s n o t p u n c h e d . T h e r o u t i n e c o u n t e r , h o w
e v e r i s i n c r e m e n t e d .

U p o n e n c o u n t e r i n g t h e E N D s t a t e m e n t , t h e
* S K I P o p t i o n i s c a n c e l l e d a n d T I D Y r e s u m e s n o r
m a l p r o c e s s i n g s t a r t i n g w i t h t h e f o l l o w i n g c a r d .

^ S T A T E M E N T N U M B E R I N C R E M E N T = 2 . ( D E F E R R E D )
T h i s c o n t r o l s t a t e m e n t c a u s e s T I D Y t o i n

c r e m e n t s t a t e m e n t n u m b e r s b y t h e v a l u e g i v e n
b e t w e e n t h e s i g n a n d t h e p e r i o d . F o r t h e
a b o v e e x a m p l e , T I D Y w o u l d n u m b e r s t a t e m e n t s i n
t h e f o l l o w i n g s e q u e n c e : " 2 , 6 , . . . , e t c . "
A n e g a t i v e o r z e r o n u m b e r i n t h e * S T A T c o n t r o l
s t a t e m e n t r e s u l t s i n t h e n o r m a l i n c r e m e n t v a l u e
o f 1 b e i n g a s s i g n e d .

* S T O P ( I M M E D I A T E )
T h i s c o n t r o l s t a t e m e n t , l i k e * L A S T , c a u s e s

i m m e d i a t e t e r m i n a t i o n o f t h e e x e c u t i o n o f T I D Y .
F o r f u r t h e r c o m m e n t s , s e e t h e d e s c r i p t i o n o f t h e
* L A S T c o n t r o l s t a t e m e n t .


