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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
s y s t e m a c t u a 1 l y d o e s .

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, extentlons, 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

Comput ing Center
U n i v e r s i t y o f A l b e r t a
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1 . 1
F i l e s a n d d e v I c e s

1 . I N T R O D U C T I O N

T h i s m a n u a l s h o u l d p r o v i d e t h e u s e r w i t h a l l t h e n e c e s s a r y
conceptual mater ia l he may require when using fi les or devices at
the command level . I t does not a t tempt to prov ide complete in form
at ion on fi le manipu la t ion a t the command or subrout ine leve ls .
T h e u s e r i s r e f e r r e d t o t h e C O M M A N D S a n d S U B R O U T I N E L I B R A R I E S
m a n u a l s f o r d e t a i l s .



2. 1
F i l e s a n d d e v i c e s

2. CONCEPTS, DEFINITIONS AND CONVENTIONS

F i l e s a n d F i l e N a m e s
Programs and data in MTS are stored in f i1es, where a file

is an ordered set of zero or more l ines* A 1 ine is a st r ing of
1 to 255 charac te rs o r by tes ( fo r i i ne fi les ) o r a s t r ing o f 1 to
32767 characters or bytes ( for sequent i a 1 files). The dist inct ion
b e t w e e n l i n e fi l e s a n d s e q u e n t i a l fi l e s w i l l b e d i s c u s s e d i n a
l a t e r s e c t i o n o f t h i s m a n u a l ; f o r t h e p r e s e n t p u r p o s e s , i t i s
unnecessary to make th i s d i s t i nc t i on . A l l l ong - te rm s to rage in
MTS is organized on the basis of fi les and hence is referred to
as fi le s to rage ; t h i s app l i es to sou rce decks , ob jec t decks , da ta
sets, and/or what have you. In MTS there are "public" and "private"
files; private files are those created by a user for storage of
his private decks. Private files may be temporary, lasting only
dur ing par t o f a s ing le job, or permanent , remain ing in the system
for as long as severa l months. Permanent pr ivate fi les are
c r e a t e d a n d n a m e d a t t h e c o m m a n d o f t h e u s e r ; t e m p o r a r y fi l e s a r e
created whenever a temporary file name Is encountered by MTS in
the user 's deck. Temporary fi les are created by the ment ion of
their name and destroyed when the job in which they were created
is terminated. Public files contain the components of the MTS^
system. Public files are also known as "system" files, and private
fi l e s a r e s o m e t i m e s c a l l e d " u s e r " fi l e s .

P e r m a n e n t p r i v a t e fi l e n a m e s c o n s i s t o f f r o m o n e t o t w e l v e
c h a r a c t e r s . I f m o r e t h a n t w e l v e c h a r a c t e r s a r e g i v e n , t h e fi r s t
t w e l v e a r e u s e d . T h e n a m e c a n n o t c o n t a i n b l a n k s , c o m m a s , o r l e f t
parentheses, plus signs, or semicolons, and any lower-case letters
a re au toma t i ca l l y t r ans l a t ed t o t he i r uppe r - case equ i va l en t .
It is strongly recommended that names assigned be alphanumeric
o n l y, i . e . , n o s p e c i a l c h a r a c t e r s , s i n c e t h e s p e c i fi c a t i o n m a y
c h a n g e i n t h e f u t u r e .

Temp^orary or scratch file names consist of from two to nine
characters, the first of which is a minus sign (-). They are
automat ica l l y c rea ted the fi rs t t ime they are ment ioned and are
d e s t r o y e d w h e n a u s e r i s s i g n e d o f f .

P u b l i c fi l e n a m e s c o n s i s t o f a n a s t e r i s k f o l l o w e d b y f r o m
o n e t o fi f t e e n c h a r a c t e r s , t h e l a s t o f w h i c h i s n o t a n a s t e r i s k .
Library files may be accessed by users but are protected against
mod i f i ca t i on .

D e v i c e N a m e s
Device names are system symbols which name specific hard

w a r e d e v i c e s w h i c h a r e a t t a c h e d t o t h e c o m p u t e r ; e a c h I / O d e v i c e
on the 360/67 has a dist inct name. To speci fy the locat ion of a
program or data set, the user may specify the name of the Hie
in which the program or data set is stored, or he may specify the
n a m e o f t h e d e v i c e w h i c h i s r e a d y t o i n p u t t h e p r o g r a m o r d a t a
s e t .
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D e v i c e n a m e s a r e f o u r c h a r a c t e r s l o n g ( p a d d e d w i t h t r a i l i n g
b lanks, I f necessary) . In genera l , pseudo-device names (see next
s e c t i o n ) a r e t o b e u s e d I n s t e a d o f d e v i c e n a m e s w h e n p h y s i c a l
d e v i c e s m u s t b e r e f e r r e d t o . S o m e o f t h e d e v i c e n a m e s c u r r e n t l y
r e c o g n i z e d a r e :

D e v i c e N a m e s D e v I c e

L A 3 0
t h r o u g h
LA87
O P E R
P C H l
P C H 2
P T R l
P T R 2
R D R l

R D R 2
T O C O
T O C l
T 0 C 2
t h r o u g h
T 0 C 7

2 7 0 3

1 0 5 2 c o n s o l e
c a r d p u n c h
c a r d p u n c h
l i n e p r i n t e r
l i n e p r i n t e r
c a r d r e a d e r
c a r d r e a d e r
7 t r a c k t a p e
7 t r a c k t a p e

d r I ve
d r i v e

t r a c k t a p e d r i v e s

L o g I c a 1 I / O U n i t s
W h e n o n e w r i t e s a p r o g r a m , t h e fi l e o r d e v i c e n a m e f o r t h e

p r o g r a m ' s d a t a m a y b e u n k n o w n , s o t h a t I t b e c o m e s I m p o s s i b l e t o
s u p p l y s u c h I n f o r m a t i o n a t t r a n s l a t i o n t i m e . E v e n I f t h i s
I n f o r m a t i o n w e r e k n o w n , h o w e v e r . I t w o u l d b e I n c o n v e n i e n t t o
s p e c i f y I t d u r i n g t r a n s l a t i o n , s i n c e t h i s w o u l d r e q u i r e r e -
t r a n s l a t l o n e v e r y t i m e t h e fi l e o r d e v i c e I s c h a n g e d . T h u s , I t
i s d e s i r a b l e t o s p e c i f y t h e l o c a t i o n o f d a t a a t e x e c u t i o n t i m e
r a t h e r t h a n a t t r a n s l a t i o n t i m e . T o d o t h i s , w e I n t r o d u c e t h e
c o n c e p t o f a l o g i c a l I / O u n i t : a l o g i c a l I / O u n i t I s a s y m b o l i c
n a m e w h i c h I s u s e d I n a p r o g r a m t o s p e c i f y t h e s o u r c e o f d a t a
f o r I n p u t o r t h e d e s t i n a t i o n o f o u t p u t I n f o r m a t i o n . A l o g i c a l
I / O u n i t d o e s n o t n a m e a s p e c i fi c fi l e o r d e v i c e ; I t s i m p l y
s e r v e s a s a r e f e r e n c e . W h e n a p r o g r a m I s r u n . I t b e c o m e s
n e c e s s a r y t o fi r s t s p e c i f y , f o r e a c h l o g i c a l I / O u n i t u s e d b y
t h e p r o g r a m , w h i c h a c t u a l fi l e o r d e v i c e s h o u l d b e u s e d . F o r
e x a m p l e , I n F O R T R A N I V t h e s t a t e m e n t

READ (5, 100)P
r e q u e s t s I n p u t f r o m l o g i c a l I / O u n i t 5 » B e f o r e t h i s s t a t e m e n t
c a n b e e x e c u t e d , t h e u s e r m u s t s p e c i f y a fi l e n a m e o r d e v i c e n a m e
to be used whenever log ical I /O uni t 5 Is referenced. (Note:
I n t h e F O R T R A N I V l a n g u a g e m a n u a l , t h e 5 I n t h e R E A D s t a t e m e n t
I s c a l l e d a " d a t a s e t r e f e r e n c e n u m b e r " . T h i s n u m b e r a p p e a r s I n
M T S a s a l o g i c a l I / O u n i t , h o w e v e r , a n d t h i s l a t t e r t e r m i n o l o g y
w i l l b e u s e d t h r o u g h o u t t h i s m a n u a l .
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The names wh i ch may be used as M IS l og i ca l I /O un i t s a re :

t h e i n t e g e r s 0 t h r o u g h 9
S C A R D S
S P R I N T

S P U N C H
S E R C O M
G U S E R

T h e v a r i o u s t r a n s l a t o r s n o r m a l l y u s e s o m e o r a l l o f t h e s e l o g i c a l
I / O u n i t s . U s e r p r o g r a m s w r i t t e n i n A s s e m b l e r l a n g u a g e c a n u s e
a n y o f t h e l o g i c a l I / O u n i t s .

P s e u d o - d e v i c e N a m e s
I n M T S , e x e c u t i o n o f a p r o g r a m n o r m a l l y i s i n i t i a t e d b y a

$RUN command; th is command requests execut ion o f the program and
p r o v i d e s M T S w i t h t h e n a m e o f t h e fi l e o r d e v i c e w h e r e t h e p r o g r a m
c a n b e f o u n d . T h i s p r o c e d u r e i s f o l l o w e d b o t h f o r s y s t e m p r o g r a m s
(such as t rans la to rs ) and fo r use r p rog rams , The $RUN command
m u s t s p e c i f y n o t o n l y t h e o b j e c t p r o g r a m t o b e r u n , b u t a l s o t h e
fi l e a n d / o r d e v i c e n a m e s t o b e u s e d f o r t h e r e f e r e n c e s t o t h e
v a r i o u s l o g i c a l I / O u n i t s u s e d b y t h e p r o g r a m . T h u s , t o r u n t h e
F O R T R A N I V t r a n s l a t o r t h e $ R U N c o m m a n d m u s t s p e c i f y w h e r e t h e
s o u r c e d e c k i s t o b e f o u n d a n d w h e r e t h e o b j e c t d e c k I s t o b e
p l a c e d , a l o n g w i t h o t h e r i n f o r m a t i o n .

Th is naming requ i rement i n the $RUN command c rea tes immed ia te
p r o b l e m s f o r t h e b a t c h u s e r i n M T S . S i n c e i n a b a t c h r u n t h e
input batch deck has been read by HASP and p laced in an unknown
( t o t h e u s e r ) fi l e b e f o r e i t i s e x e c u t e d , t h e b a t c h u s e r h a s n o
way of providing in the $RUN command a specific file name for
t h e fi l e w h i c h c o n t a i n s h i s s o u r c e d e c k a n d / o r d a t a c a r d s . T h i s
p r o b l e m i s c i r c u m v e n t e d b y p s e u d o - d e v i c e n a m e s .

P s e u d o - d e v i c e n a m e s a r e s y n o n y m n s f o r t r u e fi l e s o r d e v i c e s .
T h e y c o n s i s t o f a n a s t e r i s k f o l l o w e d b y f r o m t w o t o f o u r t e e n
c h a r a c t e r s , t h e l a s t o f w h i c h i s a n a s t e r i s k . S e v e n o f t h e s e
n a m e s d e s c r i b e d b e l o w a r e a u t o m a t i c a l l y d e fi n e d f o r a u s e r a n d
addit ional ones may be defined using the public file AMOUNT (see
t h e Ta p e U s e r s ' G u i d e ) . T h e p r e d e fi n e d p s e u d o - d e v i c e n a m e s a r e :

*SOURC^" is defined by MTS as the current i nput source
fi l e o r d e v i c e . I n i t i a l l y , t h e s y s t e m d e fi n e s ^ S O U R C E ' ' ^ t o b e
the same as '^MSOURCE*- For batch runs ^SOURCE* is defined as
the appoopr ia te HASP input fi le which conta ins the user 's input
d e c k , w h i l e f o r c o n v e r s a t i o n a l r u n s ^ S O U R C E * ^ i s d e fi n e d a s t h e
t e r m i n a l a t w h i c h t h e u s e r i s s i g n e d o n . T h e r e f o r e , a n y r e f e r
ence by a batch user to ^SOURCE* is equivalent to a reference to
the HASP input fi le conta in ing the appropr ia te batch input deck .
The batch user may thus use the name ^SOURCE* in p lace of the
n a m e o f t h e H A S P i n p u t fi l e w h i c h h e d o e s n ' t k n o w.
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T h e u s e r c a n r e d e fi n e ^ S O U R C E * u s i n g t h e $ S O U R C E c o m m a n d .
I f ^ S O U R C E * h a s b e e n r e d e fi n e d b y a u s e r , a n a t t e n t i o n I n t e r u p t
a t a t e r m i n a l o r a n e n d o f fi l e o n ^ S O U R C E * w h e n a t t e m p t i n g t o
r e a d a c o m m a n d w i l l c a u s e * S O U R C E * t o b e r e d e fi n e d t h e s a m e a s
i V M S O U R C E * .

* S I N K * I s d e fi n e d a s t h e c u r r e n t o u t p u t ( o r s i n k ) fi l e .
I n i t i a l l y , t h e s y s t e m d e fi n e s * S I N K * t o b e t h e s a m e a s a M S I N K * .
F o r a b a t c h j o b , M I S d e fi n e s * S I N K A a s t h e a p p r o p r i a t e H A S P
O U T P U T fi l e f o r t h a t J o b , w h i l e f o r c o n v e r s a t i o n a l j o b s a S I N K *
i s d e fi n e d a s t h e u s e r ' s t e r m i n a l . T h u s , t h e u s e r n e e d n o t
k n o w t h e s p e c i fi c n a m e o f t h e H A S P o u t p u t fi l e b e i n g u s e d t o
c o l l e c t h i s b a t c h o u t p u t , s i n c e h e m a y r e f e r t o I t u s i n g t h e
p s e u d o - d e v i c e n m m e a s i n K a .

T h e u s e r c a n r e d e fi n e a s i n K A u s i n g t h e $ S I N K c o m m a n d . I f
A S I N K A h a s b e e n r e d fl n e d b y a u s e r a t a t e r m i n a l , a n a t t e n t i o n
I n t e r r u p t w i l l c a u s e a s i n K A t o b e r e d e fi n e d t h e s a m e a s a m S I N K A .

A P U N C H A i s d e fi n e d a s t h e c u r r e n t H A S P o u t p u t p u n c h fi l e
f o r a b a t c h r u n . M T S d o e s n o t d e fi n e A p u N C H A f o r c o n v e r s a t i o n a l
r u n s a n d a n y r e f e r e n c e t o I t w i l l b e t r e a t e d l i k e a n u n d e fi n e d
fi l e . T h e b a t c h u s e r m a y u s e A p u N C H A t o p l a c e c a r d o u t p u t I n
t h e a p p r o p r i a t e H A S P p u n c h o u t p u t fi l e f o r h i s b a t c h j o b .

A A F P A I s d e fi n e d a s t h e c u r r e n t a c t i v e fi l e o r d e v i c e ( t h a t
file or device which was obtained by $GET or $CREATE) , If there
i s o n e .

A D U M M Y A I s d e fi n e d a s a n i n fi n i t e w a s t e b a s k e t f o r o u t p u t
( l i n e s a r e a c c e p t e d a n d t h e y d i s a p p e a r ) a n d a n e m p t y d a t a s e t
f o r I n p u t ( e v e r y t i m e a l i n e I s r e q u e s t e d , a n e n d - o f - fl l e
c o n d i t i o n i s r e t u r n e d ) . a q u M M YA I s p a r t i c u l a r l y c o n v e n i e n t f o r
s p e c i f y i n g a t r u n t i m e t h a t r u n o u t p u t o n s o m e l o g i c a l I / O u n i t
i s t o b e I g n o r e d .

A M S I N K A I s d e fi n e d a s t h e m a s t e r o u t p u t ( o r s i n k ) fi l e o r
d e v i c e w h i c h I s t h e t e r m i n a l 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 a n d
t h e p r i n t e r f o r b a t c h o p e r a t i o n .

AMSOURCEA I s defined as t he mas te r i npu t ( o r sou rce ) fi l e
o r d e v i c e , w h i c h i s t h e t e r m i n a l i n c o n v e r s a t i o n a l o p e r a t i o n a n d
t h e fi l e o r d e v i c e f r o m w h i c h t h e b a t c h j o b I s b e i n g r e a d I n
b a t c h o p e r a t I o n .

T h e u s e o f t h e s e p s e u d o - d e v i c e n a m e s s o l v e s o u r e a r l i e r
p rob lem; one may now run the FORTRAN IV compi le r and in fo rm i t
t h a t t h e s o u r c e d e c k i s o n a s o u R C E A a n d t h e o u t p u t f r o m t h e
c o m p i l a t i o n i s t o b e w r i t t e n o n a s I N K A . T h e s e p s e u d o - d e v i c e n a m e s
m a y a l s o b e u s e d t o i n d i c a t e t h e I n p u t d a t a s o u r c e a n d t h e
o u t p u t r e s u l t d e s t i n a t i o n d u r i n g e x e c u t i o n .
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T h e u s e o f t h e t h r e e p s e u d o - d e v i c e n a m e s ^ S O U R C E * , * S I N K * ,
a n d C R U N C H * a l l o w s t h e b a t c h u s e r t o p r o p e r l y a d d r e s s t h e
a p p r o p r i a t e i n p u t a n d o u t p u t fi l e s b e i n g u s e d f o r h i s b a t c h j o b
e v e n t h o u g h H A S P i t s e l f i s s e t t i n g u p a n d m a i n t a i n i n g t h e s e fi l e s

L o g i c a l I / O U n i t D e f a u l t s
S i n c e i t i s c o n v e n i e n t t o r e d u c e t h e a m o u n t o f k e y p u n c h i n g

n e c e s s a r y t o s p e c i f y t h e v a r i o u s p i e c e s o f i n f o r m a t i o n r e q u i r e d
o n a $ R U N c o m m a n d , s o m e o f t h e l o g i c a l I / O u n i t s h a v e d e f a u l t
s p e c i fi c a t i o n s ; t h e s e a r e a s s i g n m e n t s o f p s e u d o - d e v i c e n a m e s
t o l o g i c a l I / O u n i t s i f n o o t h e r a s s i g n m e n t s a r e g i v e n o n t h e
$ R U N c o m m a n d .

I / O U n i t D e f a u l t ec i f i ca t i on

S C A R D S ^ S O U R C E *
S P R I N T * S \ ^ K *
S P U N C H * P U N C H * ( d e fi n e d f o r b a t c h

o n l y )
F o r e x a m p l e , i f o n a $ R U N c o m m a n d t h e l o g i c a l I / O u n i t

S C A R D S i s n o t s p e c i fi e d a s s o m e p a r t i c u l a r fi l e o r d e v i c e , t h e n
i t i s b y d e f a u l t a s s i g n e d t o t h e c u r r e n t i n p u t fi l e * S O U R C E * .
S i n c e m o s t o f t h e t r a n s l a t o r s a v a i l a b l e i n M T S u s e S C A R D S f o r
s o u r c e p r o g r a m i n p u t a n d S P R I N T f o r c o m p i l a t i o n l i s t i n g o u t p u t ,
i t i s o f t e n u n n e c e s s a r y f o r b a t c h u s e r s t o s p e c i f y t h e s e l o g i c a l
I / O u n i t s w h e n r u n n i n g t h e t r a n s l a t o r s . T e r m i n a l u s e r s n e e d o n l y
s p e c i f y t h e s e l o g i c a l I / O u n i t s w h e n t h e y a r e t o b e o t h e r t h a n
t h e t e r m i n a l i t s e l f . B o t h i n b a t c h a n d i n t e r m i n a l u s e , i t i s
u s u a l l y n e c e s s a r y t o s p e c i f y t h e l o g i c a l I / O u n i t f o r t r a n s l a t o r
o u t p u t o f t h e r e s u l t i n g o b j e c t d e c k s . L o g i c a l I / O u n i t s 0 t h r o u g h
9 h a v e n o d e f a u l t s p e c i fi c a t i o n s i n M T S i t s e l f ; t h e r e a r e , h o w e v e r ,
d e f a u l t s p e c i fi c a t i o n s f o r t h e s e l o g i c a l I / O u n i t s w i t h i n t h e
FORTRAN IV I/O routines during program execution (see the FORTRAN
U s e r s ' G u i d e ) .

R e p r e s e n t a t i o n o f N a m e s
F i l e n a m e s a n d d e v i c e n a m e s ( r e a l o r p s e u d o ) a r e i n t e r

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

< F D n a m e >
u s e d i n t h e s e m a n u a l s w i l l s i g n i f y s u c h a n i n t e r c h a n g e a b l e
d e s i g n a t i o n o r w h i c h m a y b e a c o n c a t e n a t i o n o f fi l e a n d d e v i c e
n a m e s , a n d

< F n a m e > o r < D n a m e > o r < P D n a m e >
w i l l b e u s e d i f c a s e s a r i s e w h e r e a r e s t r i c t i o n t o a s i n g l e ( i . e
n o c o n c a t e n a t i o n ) fi l e , r e a l d e v i c e , o r p s e u d o - d e v i c e n a m e
( r e s p e c t i v e l y ) i s n e c e s s a r y .
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I n t e r p r e t a t i o n o f N a m e s
Al l FDnames entered in commands, etc. wi l l be interpreted

fi le names , even i f t hey happen to be i den t i ca l t o dev i ce
n a m e s , t h u s a v o i d i n g c o n f u s i o n b e t w e e n
t h e s a m e n a m e .

fi l e a n d a d e v i c e w i t h

i f i t i s des i red to spec i fy tha t a name is to be taken on ly
as a device, the name should be prefixed with a >. For example,

R D R l r e f e r s t o fi l e R D R l
> R D R 1 r e f e r s t o r e a d e r 1

I f i t i s d e s i r e d t o s p e c i f y t h a t a n a m e i s t o b e t a k e n a s
3 ^only, the name should be prefixed with a In the example
a b o v e ,

# R D R 1 r e f e r s t o fi l e R D R l

Mod i f i e rs
Theaction of a file or a device may be changed by appending

to the fi le or device name one or more modifiers. Each modifier
cons i s t s o f an a t - s i gn ( "@" ) [mnemon i c f o r " a t t r i bu te " ] , f o l l owed
by the mod ifier name as g iven in the fo l low ing tab le . A mod ifier
n a m e m a y b e p r e c e d e d b y a n o t - s i g n t o r e v e r s e i t s m e a n i n g .

I f a n y m o d i fi e r i s g i v e n e x p l i c i t l y I n a c a l l t o a n I / O
subroutine the setting given in the call overrides the setting
g i v e n w i t h t h e F D n a m e .

If an il legal modifier is given for a file or device name,
the user wi l l be prompted to rep lace the fi le or dev ice name ( I f
h e i s o n a t e r m i n a l ) w h e n i t I s fi r s t u s e d . A b a t c h u s e r w i l l n o t
be allowed to use the file or device name with the illegal modifier.

I n t he f o l l ow ing t ab le , t he unde r l i ned po r t i on o f t he
m o d i fi e r n a m e i s t h e a b b r e v i a t i o n .

N a m e

SEQUENTIAL
I N D E X E D

E x p l a n a t i o n o f m o d i fi e r s

I n d e x e d a n d S e q u e n t i a l a r e o p p o s i t e s . I n d e x e d m e a n s
t h e u s e r i s s p e c i f y i n g t h e l i n e n u m b e r ; i . e . , h e
s a y s " p u t ( o r g e t ) t h i s l i n e a t ( f r o m ) t h i s p l a c e " .
Sequent i a 1 means that the user wants to get (or put)
the nex t Ti ne .

N o r m a l m o d e i s E B C D . T h e b i n a r y m o d i fi e r i s u s e d t o
r e a d o r p u n c h b i n a r y c a r d s . I t h a s n o t h i n g t o d o w i t h
binary tape. Binary can not be used by a batch job
run unde r HASP wh ich reads ca rds f r om the i npu t deck
i .e . , b inary modi f ie r app l ied to ' *SOURCE'»f or *MSOURCE*
N o r m a l l y c h a r a c t e r s a r e t r a n s m i t t e d u n c h a n g e d . U C
m e a n s l o w e r c a s e l e t t e r s a r e c h a n g e d t o u p p e r c a s e
l e t t e r s .
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C C C o n t r o l s c a r r i a g e c o n t r o l f o r p r i n t e r . N o r m a l
c a r r i a g e c o n t r o l I s " l o g i c a l c a r r i a g e c o n t r o l " .
L e g a l c a r r i a g e c o n t r o l s a r e :

+ o v e r p r i n t ( i . e . n o s p a c e )
b l a n k s i n g l e s p a c e

t r i p l e s p a c e
0 d o u b l e s p a c e
9 s i n g l e s p a c e a n d s u p p r e s s o v e r fl o w
1 s k i p t o n e x t p a g e
2 s k i p t o n e x t h a l f p a g e
^ s k i p t o n e x t q u a r t e r p a g e

6 , 8 s k i p t o n e x t s i x t h p a g e
6 p r i n t l i n e w i t h o u t c a r r i a g e r e t u r n

( f o r a l l t e r m i n a l s )
S S C o n t r o l s s t a c k e r s e l e c t f o r p u n c h . I f s t a c k e r s e l e c t

i s s p e c i fi e d , t h e fi r s t c h a r a c t e r i s t a k e n a s c o n t r o l ;
0 s t a c k e r 1
1 s t a c k e r 2
2 s t a c k e r 3

I f fi r s t c h a r a c t e r i s a l e g a l c o n t r o l i t i s s o u s e d ,
and charac te rs 2 and on a re punched in co lumn 1 and
o n . I f i t i s n o t a l e g a l c o n t r o l , t h e c a r d i s p u n c h e d
a s i s ( c h a r a c t e r 1 a n d o n i n t o c o l u m n 1 a n d o n ) a n d
s t a c k e d i n s t a c k e r 2 .

C C C o n t r o l f u n c t i o n f o r m a g n e t i c t a p e d r i v e s ( s e e T a p e
U s e r s ' G u i d e )

P R E F I X o r P F X I f o n , f o r b o t h i n p u t a n d o u t p u t , t h e c u r r e n t l i n e
n u m b e r i s c o n v e r t e d t o e x t e r n a l f o r m a n d p r i n t e d a s
a p r e fi x o n t h e a p p r o p r i a t e i n p u t o r o u t p u t l i n e .

p e e l I f o n , f o r i n p u t , a l i n e n u m b e r i s " p e e l e d " o f f t h e
f r o n t o f t h e l i n e , c o n v e r t e d t o i n t e r n a l f o r m a n d
r e t u r n e d . T h e r e s t o f t h e l i n e i s r e t u r n e d a s t h e
i n p u t l i n e .
I f o n , f o r o u t p u t , i t f o r c e s t h e l i n e n u m b e r i n t h e
s e q u e n t i a l c a s e t o b e r e t u r n e d t o t h e s p o t d e s i g n a t e d
i n t h e p a r a m e t e r l i s t , ( n o t n o r m a l l y t h e c a s e ) .

M C C I f o n , t h e n m a c h i n e c a r r i a g e c o n t r o l i s u s e d . I n
t h i s c a s e , f o r p r i n t e r s ( a n d s i m u l a t e d f o r t e r m i n a l s ) ,
t h e fi r s t b y t e o f t h e l i n e i s u s e d a s t h e c o m m a n d i n
t h e C O W u s e d f o r o u t p u t , i f l e g a l , a n d t h e fi r s t
b y t e i s b l a n k e d o u t . I f n o t l e g a l , t h e e n t i r e l i n e
i s p r i n t e d s i n g l e s p a c e d . F o r a l l o t h e r d e v i c e s a n d
f o r fi l e s , t h i s m o d i fi e r i s i g n o r e d . T h e f o l l o w i n g
m a c h i n e c a r r i a g e c o n t r o l c h a r a c t e r s f o r s k i p t o

^ 0 ^ c h a n n e l 9 o r 1 2 a r e i l l e g a l :
x ' C B ' , x ' E 3 ' , x ' C 9 ' , x ' E l '
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T R I M N o r m a l l y T R I M I s o n . T h i s m e a n s t h a t I f a l i n e h a s
a n y t r a i l i n g b l a n k s , a l l b u t o n e a r e d e l e t e d .

S P E C I A L T h i s m o d i fi e r I s r e s e r v e d f o r d e v i c e d e p e n d e n t u s e s .
I t s m e a n i n g d e p e n d s o n t h e p a r t i c u l a r d e v i c e t y p e I t
I s u s e d w i t h .
If applied to an output operation on a seq uen 11 a 1
fi l e , t h e l i n e w i l l r e p l a c e t h e o n e a t t h e c u r r e n t
w r i t e p o i n t e r I n s t e a d o f c a u s i n g t h e fi l e t o b e
t r u n c a t e d a t t h i s p o i n t . T h e r e p l a c e m e n t l i n e m u s t
b e t h e s a m e l e n g t h a s t h e o r i g i n a l l i n e o r a n e r r o r
comment (which can be Intercepted wi th @ERRRTN or
S E T I O E R R ) w i l l b e p r o d u c e d . T h i s f e a t u r e I s m o s t
u s e f u l I n c o n j u n c t i o n w i t h t h e s u b r o u t i n e s N O T E
a n d P O I N T .

I C I f o n , I m p l i c i t c o n c a t e n a t i o n o c c u r s d u r i n g I / O
o p e r a t i o n s . I f o f f , i m p l i c i t c o n c a t e n a t i o n d o e s
n o t o c c u r d u r i n g I / O o p e r a t i o n s . T h e m o d i fi e r
o v e r r i d e s , b u t d o e s n o t r e s e t , t h e i m p l i c i t c o n
catenat ion swi tch ($SET ICaON or $SET ICaOFF) when
a p p l i e d t o F D n a m e s o r I / O c a l l s .

I m p l i c i t C o n t e n a t l o n
A l t h o u g h t h e m a x i m u m s i z e o f a n y s i n g l e l i n e fi l e I s l i m i t e d

t o a p p r o x i m a t e l y 7 0 0 0 t o 1 2 0 0 0 l i n e s , t h e a m o u n t o f d a t a t h a t m a y
r e f e r r e d t o b y a g i v e n fi l e n a m e I s e f f e c t i v e l y u n l i m i t e d b e c a u s e
s e v e r a l fi l e s m a y b e a u t o m a t i c a l l y c h a i n e d t o g e t h e r i n t w o w a y s .
W h e n e v e r a l i n e b e g i n n i n g w i t h t h e c h a r a c t e r s t r i n g

$ C O N T I N U E W I T H F D n a m e
I s r e a d f r o m a n y fi l e o r d e v i c e , r e a d i n g c o n t i n u e s w i t h t h e fi l e
o r d e v i c e n a m e d a n d t h e $ C O N T I N U E W I T H l i n e i s n o t p a s s e d t o
the cal ler. (See the $SET command for a way to overr ide this act ion).
T h i s I s c a l l e d I m p l i c i t c o n t e n a t l o n .

I f t h e F D n a m e o n t h e $ C O N T I N U E W I T H l i n e I s f o l l o w e d b y t h e
word RETURN (separated from FDname by a blank) then the lines In
t h e fi l e " c o n t i n u e d w i t h " a r e s u b s t i t u t e d f o r t h e $ C O N T I N U E W I T H
and then reading continues with the l ine fol lowing the $CONTINUE
WITH l ine . Wi thout the RETURN, data fo l lowing the $CONTINUE WITH
l i n e i s i g n o r e d .

E x p l i c i t C o n c a t e n a t i o n
S e v e r a l fi l e s a n d / o r d e v i c e s m a y b e c h a i n e d t o g e t h e r b y u s i n g

e x p l i c i t c o n c a t e n a t i o n . T h i s i s d o n e b y g i v i n g t h e n a m e s o f t h e
fl i e s a n d d e v i c e s w i t h t h e i r m o d i fi e r s ( a n d l i n e n u m b e r r a n g e s f o r
l i n e fi l e s ) I n t h e o r d e r d e s i r e d s e p a r a t e d b y " p l u s " s i g n s . F o r
e x a m p l e

-LOADd , 100)+*SSPLI B
m e a n s t h e c o n t e n t s o f l i n e s i t h r o u g h i O O o f - L O A D f o l l o w e d b y t h e
c o n t e n t s o f * S S P L I B .
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I f t w o o r m o r e c o n s e c u t i v e l i n e fi l e n a m e s i n a n e x p l i c i t
c o n c a t e n a t i o n a r e t h e s a m e , a l l b u t t h e fi r s t m a y b e o m i t t e d . F o r
examp1e

A ( 1 , 1 ) + ( L A S T )
i s t h e s a m e a s

A( 1 , 1)+A(LAST)
I f o n e o r m o r e m e m b e r s o f a n e x p l i c i t c o n c a t e n a t i o n u s e s

i m p l i c i t c o n c a t e n a t i o n ( i . e . c o n t a i n s $ C O N T I N U E W I T H F D n a m e ) t h e
e n t i r e i m p l i c i t c o n c a t e n a t i o n i s u s e d a s t h a t p o r t i o n o f t h e
e x p l i c i t c o n c a t e n a t i o n . I n t h i s c a s e t h e F D n a m e i n t h e $ C O N T I N U E
W I T H m a y i t s e l f b e a n e x p l i c i t c o n c a t e n a t i o n . T h e p r o c e s s i n g o f
t h e n e x t m e m b e r o f a n e x p l i c i t c o n c a t e n a t i o n i s s t a r t e d w h e n e v e r
a r e t u r n c o d e o f k ( e n d - o f - f 11 e ) i s r e c e i v e d o n a r e a d o p e r a t i o n
o r t h e e n d i n g l i n e n u m b e r o f t h e c u r r e n t m e m b e r i s e x c e e d e d o n a
s e q u e n t i a l w r i t e o p e r a t i o n . 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 u s i n g
i n d e x e d o p e r a t i o n s o n a c o n c a t e n a t e d fi l e .

I f s o m e m e m b e r o f a n e x p l i c i t c o n c a t e n a t i o n d o e s n o t e x i s t
o r i s n o t a v a i l a b l e a n d t h e u s e r i s n o t r u n n i n g i n b a t c h , h e w i l l
b e g i v e n a c h a n c e t o e n t e r a r e p l a c e m e n t n a m e t h e fi r s t t i m e t h i s
m e m b e r i s u s e d . T h i s r e p l a c e m e n t n a m e m a y b e a n y e x p l i c i t c o n c a t e n
a t i o n o f fi l e s o r d e v i c e s a n d r e p l a c e s o n 1 y t h e o n e m e m b e r o f t h e
o r i g i n a l c o n c a t e n a t i o n .

S o m e e x a m p l e s o f e x p l i c i t c o n c a t e n a t i o n a r e :

M A I N + S U B R
DATAd , l) + (3, 10)@UC
*S0URCE*+DATA+ALL0C(1 ,10)
*TAPE*(1 . 10000)+*TAPE2*

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

M Y S O U R C E + - D A T A + ' V S O U R C E *

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

S u m m a r y o f N a m e s a n d N a m i n g C o n v e n t i o n s
I n s u m m a r y o f t h e l a s t s e v e r a l p a r a g r a p h s , M T S c o n t a i n s t h e

f o l l o w i n g e n t i t i e s f o r n a m i n g fi l e s a n d / o r d e v i c e s :
fi l e n a m e n a m e o f a s p e c i fi c fi l e w h i c h s o m e o n e

h a s c r e a t e d a n d n a m e d ; m a y b e a s y s t e m
fi l e o r a u s e r fi l e ;

d e V i c e n a m e n a m e o f a s p e c i fi c h a r d w a r e I / O d e v i c e
o n t h e 3 6 0 / 6 7 ; t h e s e n a m e s a r e d e fi n e d
i n M T S a n d c a n n o t b e c h a n g e d b y t h e u s e r ;
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l o g i c a l I / O u n i t s y m b o l w h i c h m a y b e u s e d I n a p r o g r a m
l i k e a fi l e o r d e v i c e n a m e , b u t w h i c h
d o e s n o t r e p r e s e n t a n y s p e c i fi c fi l e o r
d e v i c e u n t i l t h e u s e r s p e c i fi e s a u n i q u e
fi l e o r d e v i c e n a m e t o b e u s e d f o r a l l
r e f e r e n c e s t o 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 ;

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

To d i s t i n g u i s h b e t w e e n t h e s e v a r i o u s fi l e t y p e s , M T S I m p o s e s
a n a m i n g c o n v e n t i o n o n fi l e s w h i c h a l l o w s t h e fi l e t y p e s t o b e
d e t e r m i n e d f r o m t h e fi l e n a m e . T h e M T S n a m i n g c o n v e n t i o n I s a s
f o 1 1 o w s :

1 . U s e r p e r m a n e n t fi l e s : fi l e n a m e m u s t c o n s i s t o f 1 t h r o u g h 1 2
a l p h a n u m e r i c c h a r a c t e r s ; l o w e r - c a s e l e t t e r s a r e c o n v e r t e d t o
u p p e r - c a s e ; s o m e s p e c i a l c h a r a c t e r s a r e a l l o w e d I n u s e r p e r m a n e n t
fi l e n a m e s , b u t t h i s s h o u l d b e a v o i d e d b y t h e u s e r ; I n t h e
s y s t e m fi l e d i r e c t o r y , t h e u s e r ' s C C I D I s p r e fi x e d t o t h e u s e r
permanent fi le name to prov ide un ique names among the many MTS
u s e r s ; e x a m p l e u s e r p e r m a n e n t fi l e n a m e s a r e M Y F L L E , F O R T R A N S O U R C
T 1 2 , a n d L I B O N E ;

2 . U s e r t e m p o r a r y fi l e s : fi l e n a m e m u s t c o n s i s t o f 2 t h r o u g h 9
c h a r a c t e r s , t h e fi r s t o f w h i c h I s a m i n u s s i g n ( - ) , a n d t h e
r e m a i n d e r o f w h i c h a r e a l p h a n u m e r i c c h a r a c t e r s ; t h e l e a d i n g
m i n u s s i g n I d e n t i fi e s a u s e r t e m p o r a r y fi l e n a m e ; e x a m p l e u s e r
t e m p o r a r y fi l e n a m e s a r e - T, - T E M P O R AY, - L O A D # , a n d - O B J E C T;

3 . S y s t e m fi l e s : fi l e n a m e c o n s i s t s o f a n a s t e r i s k ( * ) f o l l o w e d b y
1 t o 1 5 c h a r a c t e r s , t h e l a s t o f w h i c h I s n o t a n a s t e r i s k ; u s e r s
c a n n o t c r e a t e , m o d i f y , o r d e s t r o y s y s t e m fi l e s ; a s y s t e m fi l e
n a m e I s r e c o g n l z e d b y t h e l e a d i n g a s t e r i s k w i t h n o t r a i l i n g
a s t e r i s k ; e x a m p l e s y s t e m fi l e n a m e s a r e * S WAT, * A S M 6 , ' ' f E D I T,
a n d ^ L I B R A R Y;

k . P s e u d o - d e v i c e n a m e s : n a m e c o n s i s t s o f a n a s t e r i s k ( * ) f o l l o w e d
b y 2 t h r o u g h l A c h a r a c t e r s , t h e l a s t o f w h i c h I s a n a s t e r i s k ;
t h e u s e r m a y c r e a t e s u c h n a m e s a t t i m e s ( s u c h a s I n u s i n g t a p e
files), and there are a number of pseudo-devIce names predefined
I n M T S ; a p s e u d o - d e v i c e n a m e I s r e c o g n i z e d b y t h e l e a d i n g a n d
t r a i l i n g a s t e r i s k s I n t h e n a m e ; e x a m p l e p s e u d o - d e v I c e n a m e s a r e
^SOURCE*, *S\HK*, APUNCH*, ^^AFD*, and *DUMMY*.
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3 . F I L E O R G A N I Z A T I O N S

T h e r e a r e t w o t y p e s o f fi l e o r g a n i z a t i o n f o r a u s e r ' s
p r i v a t e fi l e s : l i n e fi l e s a n d s e q u e n t i a l fi l e s .

T h e l i n e fi l e o r g a n i z a t i o n c a n b e c h a r a c t e r i z e d b y s a y i n g
t h a t a l l l i n e s o f i n f o r m a t i o n h a v e a l i n e n u m b e r a s s o c i a t e d w i t h

" t h e m a n d s u c h l i n e s m u s t b e l e s s t h a n 2 5 6 b y t e s i n l e n g t h . I n
a d d i t i o n , n u m e r o u s e d i t i n g o p e r a t i o n s a r e a l l o w e d o n l i n e fi l e s ,
s u c h a s r e p l a c i n g , i n s e r t i n g o r d e l e t i n g l i n e s . F i n a l l y , i t i s
p o s s i b l e t o r e f e r t o s u b s e t s o f a l i n e fi l e . A l l t h i s i s
a c c o m p l i s h e d b y e i t h e r g i v i n g t h e a p p r o p r i a t e l i n e n u m b e r s t o
MTS via commands (e.g. , $LIST *AFD*(5,7) , $COPY, $GET) , by
a t tach ing l ine numbers to I /O fi les (e .g . , SCARDS = F ILE (3 ,LAST)) ,
o r b y g i v i n g t h e l i n e n u m b e r s t o c e r t a i n p r o g r a m s w h i c h m a n i p u l a t e
l i n e fi l e s ( e . g . , * E D I T ) . I n g e n e r a l , a l i n e fi l e i s v e r y u s e f u l
f o r r e l a t i v e l y s h o r t l i n e s o f i n f o r m a t i o n w h i c h a r e c h a n g e d
f r e q u e n t l y a n d w h i c h a r e a c c e s s e d i n a n a r b i t r a r y r a n d o m f a s h i o n .

S e q u e n t i a 1 fi l e s , o n t h e o t h e r h a n d , h a v e m u c h m o r e
r e s t r i c t e d a p p l i c a t i o n s . F o r e x a m p l e , i n s e r t i n g , d e l e t i n g a n d
r e p l a c i n g l i n e s o f i n f o r m a t i o n i s n o t p o s s i b l e f o r a s e q u e n t i a l
fi l e . I n a d d i t i o n , t h e r e i s n o e a s y w a y t o r e f e r t o a s u b s e t
o f a s e q u e n t i a l fi l e . T h a t i s t o s a y , r e a d i n g f r o m a s e q u e n t i a l
fi l e ( e . g . , " C O P Y I N G F R O M " ) a l w a y s s t a r t s f r o m t h e b e g i n n i n g o f
the fi le and wr i t i ng to a sequent ia l fi le (e .g . , "COPYING TO")
r e s u l t s i n t h e i n f o r m a t i o n b e i n g a p p e n d e d t o t h e e n d o f t h e fi l e .

G i v e n t h e a b o v e r e s t r i c t i o n s , t h e n i t I s n o t a t a l l o b v i o u s
w h y a n y o n e w o u l d p r e f e r , o r e v e n c o n s i d e r , u s i n g a s e q u e n t i a l fi l e
w h e n a l i n e fi l e i s s o m u c h m o r e fl e x i b l e . O f c o u r s e , t h e r e a r e
d e fi n i t e a p p l i c a t i o n s f o r w h i c h s e q u e n t i a l fi l e s w o u l d b e p r e f e r r e d
a n d t o t h e s e w e n o w t u r n .

F i r s t , s e q u e n t i a 1 fi l e s c a n i n i t i a l l y b e m u c h l a r g e r t h a n l i n e
fi l e s a n d t h e y w i l l e x t e n d t h e m s e l v e s ( u p t o 1 6 t i m e s ) i n i n c r e m e n t s
o f t h e o r i g i n a l s i z e I f n e c e s s a r y a n d h a v e v i r t u a l l y n o u p p e r s i z e
l i m i t ( w i t h i n t h e c o n s t r a i n t s o f a v a i l a b l e fi l e s p a c e a n d u s e r
fi l e s p a c e a l l o c a t i o n ) . L i n e fi l e s , o n t h e o t h e r h a n d , a l s o e x t e n d
t h e m s e l v e s w h e n n e c e s s a r y , b u t h a v e a n a b s o l u t e m a x i m u n s i z e o f
a p p r o x i m a t e l y 1 2 , 0 0 0 - A O b y t e l i n e s . I n a d d i t i o n , l i n e s o f
i n f o r m a t i o n i n a s e q u e n t i a l fi l e m a y b e u p t o 3 2 , 7 6 ? b y t e s i n l e n g t h
a s o p p o s e d t o t h e r e s t r i c t i o n o f 2 5 6 b y t e s i n l i n e fi l e s . F u r t h e r

o s e q u e n t i a l fi l e s n e e d n o t u s e s p a c e t o s t o r e l i n e n u m b e r s . A s w e l l
r e a d i n g a n d w r i t i n g o f a s e q u e n t i a l fi l e i s f a s t e r t h a n f o r a
l i n e fi l e , s i n c e a n t i c i p a t o r y b u f f e r i n g ( i . e . , r e a d i n g a h e a d )
i s d o n e , i n a d d i t i o n t o t h e f a c t t h a t t h e o v e r h e a d i n v o l v e d I n
k e e p i n g l i n e s i n o r d e r a n d s e a r c h i n g f o r l i n e s a c c o r d i n g t o l i n e
n u m b e r I s n o t i n v o l v e d . H o w e v e r , o n l y l i n e fi l e s c a n b e m o d i fi e d
v i a i n d e x e d I / O o p e r a t i o n s . L i n e fi l e s m a y b e c o n v e r t e d t o s e q
u e n t i a l fi l e s , b u t c a n n o t b e c o n v e r t e d b a c k t o l i n e fi l e s w i t h
t h e s a m e l i n e n u m b e r s a s b e f o r e . T h e r e i s a l s o a s e q u e n t i a 1 - w l t h -
l i n e - n u m b e r s fi l e i n M T S ; t h i s i s a s e q u e n t i a l fi l e i n w h i c h a
l i n e n u m b e r i s s t o r e d a s p a r t o f t h e c o n t e n t o f e a c h l i n e . H e r e
a l i n e fi l e m a y b e c o n v e r t e d t o s u c h a fi l e a n d t h e n b a c k t o a
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l i n e fi l e w i t h t h e s a m e l i n e n u m b e r s a s b e f o r e .
I n g e n e r a l , l i n e fi l e s a r e u s e d f o r s m a l l e r fi l e s w h i c h a r e

o f t e n c h a n g e d ( s u c h a s s o u r c e p r o g r a m s ) , w h e r e a s s e q u e n t l e l fi l e s
a r e u s e d f o r l a r g e fi l e s ( s u c h a s d a t a b a n k s ) o r f o r fi l e s w h i c h
are read sequent ia l ly but seldom modified (such as object modules)^
L i n e F i l e s

A 1 i n e fi l e i s c o m p o s e d o f z e r o o r m o r e l i n e s ; a l i n e i s a
s e q u e n c e o f 1 t o 2 5 5 b y t e s o r c h a r a c t e r s . E a c h l i n e i n a l i n e fi l e
h a s a u n i q u e l i n e n u m b e r ; a l i n e fi l e i s o r d e r e d b y t h e l i n e n u m b e r s
o f i t s l i n e s . A l i n e n u m b e r h a s t h e f o r m a t

s n n n n n . n n n

where s is the s ign (+ or -) and n is a decimal digi t (0 through
9 ) ; t he m in imum and max imum l i ne numbe rs a re t hen - 99999 .999 and
9 9 9 9 9 . 9 9 9 , r e s p e c t i v e l y. W h e n t y p i n g a l i n e n u m b e r , l e a d i n g p l u s
s i g n s a n d z e r o e s , t r a i l i n g d e c i m a l p o i n t s , a n d t r a i l i n g z e r o e s
a f t e r a d e c i m a l p o i n t m a y b e o m i t t e d . N o t e t h a t w h i l e t h e l i n e
n u m b e r o f e a c h l i n e m u s t b e s t o r e d i n t h e fi l e , t h e l i n e n u m b e r
i s n o t p a r t o f t h e c o n t e n t o f t h e l i n e ; l i n e n u m b e r s a r e u s e d o n l y
t o r e f e r e n c e l i n e s i n t h e fi l e . B y u s i n g a l i n e n u m b e r , a n y l i n e
i n t h e fi l e m a y b e d i r e c t l y r e f e r e n c e d , e i t h e r f o r r e a d i n g o u t
o f t h e fi l e o r f o r w r i t i n g i n t o t h e fi l e . W h e n e v e r a l i n e fi l e i s
r e f e r e n c e d i n a n M T S c o m m a n d , i t i s n e c e s s a r y t o p r o v i d e t h e l i n e
n u m b e r s o f t h e fi r s t a n d l a s t l i n e s t o b e u s e d i n t h e fi l e ; i f n o
l i n e n u m b e r s a r e g i v e n , t h e n M T S a s s u m e s i t s h o u l d s t a r t w i t h
l i n e n u m b e r 1 a n d c o n t i n u e t o t h e e n d o f t h e fi l e . F o r e x a m p l e ,
t h e c o m m a n d

$RUN *FORTG SCARDS-SOURCE
r e q u e s t s a F O RT R A N c o m p i l a t i o n o f t h e s o u r c e p r o g r a m i n t h e fi l e
S O U R C E s t a r t i n g w i t h l i n e n u m b e r 1 a n d c o n t i n u i n g t o t h e e n d o f
t h e fi l e . N o t e t h a t a n y l i n e s i n t h e fi l e S O U R C E w h o s e l i n e n u m b e r s
a r e l e s s t h a n 1 w o u l d n o t b e p r o c e s s e d . To i n d i c a t e a s t a r t i n g
l i n e n u m b e r o t h e r t h a n 1 . t h e l i n e n u m b e r m a y b e p l a c e d i n

p a r e n t h e s I s a f t e r t h e fi l e n a m e . I n t h e c o m m a n d
$RUN '^FORTG SCARDSoSOURCE (-5)

F O R T R A N w i l l r e a d a l l t h e l i n e s i n S O U R C E s t a r t i n g w i t h l i n e
n u m b e r - 5 . O n e m a y a l s o i n d i c a t e t h e e n d i n g l i n e n u m b e r o f a
fi l e b y p l a c i n g i t a f t e r t h e b e g i n n i n g l i n e n u m b e r , s e p a r a t e d
by a comma. The command

$RUN *SWAT SCARDS=PR0G(10,50)
causes WATFOR to compi le the FORTRAN source program in l ines 10
th rough 50 ( inc lus ive ) o f fi le PROG. By us ing exp l i c i t conca tena t ion
o f fi l e s w i t h l i n e n u m b e r s , i t i s p o s s i b l e t o p i c k o u t p i e c e s o f
s e v e r a l fi l e s . I n t h e c o m m a n d

$RUN *ASMG SCARDS=A+B(10,20)+C(7)
t h e a s s e m b l e r w i l l r e c e i v e a s o u r c e p r o g r a m c o m p o s e d o f t h e c o n t e n t s
o f fi l e A , f o l l o w e d b y l i n e s 1 0 t h r o u g h 2 0 o f fi l e B , f o l l o w e d
b y t h e c o n t e n t s o f fi l e C f r o m l i n e 7 t o t h e e n d o f C . I n t h e
c o m m a n d

$RUN *WATFOR SCARDS-.A (1 , 1 0)+A(50 , 1 00)
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WATFOR compiles the program composed of lines 1 through 10 and
l ines 50 th rough 100 o f fi le A . A shor thand no ta t ion i s ava i lab le
here ; when an exp l i c i t fi le conca tena t ion invo lves the same fi>e
only the new line numbers need be given. Thus, the above command
m a y b e w r i t t e n a s

$RUN *WATFOR SCARDS = A(1 , 10) + (50,100)
F i n a l l y , o n e m a y a l s o g i v e a l i n e n u m b e r i n c r e m e n t i n a fi l e

name by placing it after the ending line number with a comma
between the two. Hence, F(10,100,2) means all the even-numbered
l ines f rom 10 th rough 100 o f fi le F ; no te tha t th i s i s no t
n e c e s s a r i l y e v e r y o t h e r l i n e o f F. I n p a r t i c u l a r , i f a l l l i n e s o f
F have an odd l ine number or I f a l l l ines of F have a fract ional
part In their line number, then F(10,100,2) Is an empty file.

I n s u m m a r y, a n y w h e r e t h a t a l i n e fi l e n a m e I s u s e d I n M I S
commands (with a few exceptions), the file name may be given In
t h e f o r m

fi l e n a m e ( b , e , l )
where b and e are the beginning and ending line numbers and I Is
the l ine number increment . The defaul ts for b ,e, and i are

f i lenamed ,99999.999, 1 )
Any combination of b,e, and I may be given In a file specification.If any of the three Items are omitted, trailing commas resulting
from the omission of Items may be left off; leading and internal
c o m m a s a r e r e q u i r e d .

F u r t h e r, t h e s y m b o l L A S T m a y b e u s e d i n b o r e t o i n d i c a t e
the last line number in the pertinent file. That Is, F(LAST) Is
t h e l a s t l i n e o f fi l e F, w h i l e G ( L A S T- I O ) r e p r e s e n t s a l l l i n e s
in file G whose line numbers are greater than or equal to n-10,
w h e r e n i s t h e l i n e n u m b e r o f t h e l a s t l i n e o f G . I n t h e l a t t e r
case, this may be more or less than 10 lines. The term LAST+n may
be used e i ther fo r b or e in a fi le spec ificat ion . In the command

$RUN *FORTG SCARDS = P SPUNCH = -L0AD/5'(LAST+1 )
FORTRAN is directed to put the object module In file -LOAD#
s t a r t i n g w i t h l i n e n u m b e r L A S T + 1 ( i . e . , s t a r t i n g w i t h a l i n e
number one greater than the current last line number). Hence,
the object module is put at the end of -LOAD#, not disturbing
i ts current contents. For an empty fi le, LAST has the value zero.

N o t e t h a t a l l t h e f a c i l i t i e s o f l i n e fi l e s d i s c u s s e d h e r e
m a y b e u s e d I n I m p l i c i t fi l e c o n c a t e n a t i o n , a l s o ; t h e l i n e

$CONTIHUE WITH A(10)+B(-5 ,0)+A(- 10,9)
c a u s e s a c o n t i n u a t i o n t o l i n e s 1 0 t h r o u g h L A S T o f fi l e A , l i n e s
- 5 t h r o u g h 0 o f fi l e B , a n d t h e n l i n e s - 1 0 t h r o u g h 9 o f fi l e A .

I /O operat ions on a l ine file may be performed in one of
two modes: i n dexed or sequent i a 1. An indexed I/O operation always
involves a specific line whose Tine number Is given as part of the
I /O operat ion. Indexed I /O operat ions may thus read/wr i te the

^1—1^ lines of a file in any order. Note that b,e, and i values are notused in indexed I /O . In a sequen t ia l I /O opera t ion , the l i nes o f
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t h e fi l e a r e r e d / w r i t t e n i n s e q u e n c e b y l i n e n u m b e r ,
l ine number is the one specified in the fi le name (b
a n d t h e l a s t l i n e n u m b e r i s t h e e n d i n g l i n e n u m b e r g
fi l e n a m e ( e , d e f a u l t 9 9 9 9 9 . 9 9 9 ) . E a c h t i m e a n e w l i
n e e d e d , t h e l i n e n u m b e r i n c r e m e n t g i v e n i n t h e fi l e
d e f a u l t 1 ) i s a d d e d t o t h e l a s t u s e d l i n e n u m b e r t o
n e x t l i n e n u m b e r t o b e u s e d . I n a l m o s t a l l c a s e s i n
s t a n d a r d I / O o p e r a t i o n s i s s e q u e n t i a l I / O . N o t e t h a t
u s 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 l i n e n u m b e r
( i ) u s e d w i t h a l i n e fi l e i n a s e q u e n t i a l I / O o p e r a t
s u f fi c i e n t l y s m a l l o t r e f e r e n c e a l l t h e d e s i r e d fi l e

T h e fi r s t
, d e f a u l t 1 )
i v e n i n t h e
n e n u m b e r i s
n a m e ( i ,
o b t a i n t h e
M I S , t h e

i t i s t h e
i n c r e m e n t

i o n i s
1 i n e s .

S e q u e n t i a 1 F i l e s
A sequent ia l fi le is composed of an ordered set of zero or

more l ines; a l ine is an ordered sequence of 1 to 3276? bytes
o r c h a r a c t e r s . T h e l i n e s o f a s e q u e n t i a l fi l e d o n o t h a v e l i n e
n u m b e r s a n d m a y n o t b e d i r e c t l y r e f e r r e d t o f r o m a p r o g r a m o r a
c o m m a n d .

A sequent ia l fi le may be read or wr i t ten in a sequent ia l
manner on ly ; a read a lways gets the next l ine , s tar t ing wi th the
fi r s t l i n e , w h i l e a w r i t e a l w a y s a d d s t h e n e w l i n e a t t h e e n d o f
t h e s e q u e n t i a 1 fi l e .

S i n c e n o l i n e n u m b e r s e x i s t i n a s e q u e n t i a l fi l e , t h e b , e ,
a n d i v a l u e s m a y n o t b e s p e c i fi e d a s p a r t o f t h e fi l e n a m e .

F u r t h e r , a s e q u e n t i a l fi l e m a y n o t b e m o d i fi e d o t h e r t h a n
t o a d d l i n e s a t t h e e n d o f i t o r t o e m p t y o r d e s t r o y i t .

S e q u e n t i a l fi l e s m a y b e u s e d i n p l a c e o f l i n e fi l e s w h e n e v e r
t h e fi l e i s r e a d / w r i t t e n s e q u e n t i a l l y . F u r t h e r , s e q u e n t i a l a n d
l i n e fi l e s m a y b e i n t e r s p e r s e d i n i m p l i c i t a n d e x p l i c i t fi l e
conca tena t ion , aga in sub jec t t o sequen t ia l I /O on ly.

In essence, a sequent ia l fi le behaves much l i ke a tape fi le
a n d i s t h e r e f o r e u s e d m u c h l i k e a t a p e .
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k . L I N E S

I n s o f a r a s M T S i s c o n c e r n e d , t h e s o u r c e s t r e a m r e p r e s e n t i n g
a j o b i s a s e t o f s o u r c e l i n e s c o m p o s e d o f t w o t y p e s o f l i n e :
c o m m a n d l i n e s a n d d a t a l i n e s .

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

A c o m m a n d l i n e i s a l i n e w h i c h s t a r t s w i t h a s i n g l e d o l l a r
sign ($) followed immediately by the command name (or the command
a b b r e v i a t i o n ) a n d t h e c o m m a n d p a r a m e t e r s . U n d e r c e r t a i n c o n d i t i o n s
i n a c o n v e r s a t i o n a l m o d e r u n o n l y, t h e l e a d i n g $ i n a c o m m a n d l i n e
may be omit ted ( i f there is no l ine number at the f ront of the
i n p u t l i n e a n d a u t o m a t i c n u m b e r i n g i s o f f o r t h e r e i s n o a c t i v e
fi l e ) . T h e l e a d i n g $ i s r e q u i r e d w h e n r u n n i n g i n b a t c h .

When MTS recogn i zes a command l i ne , i t immed ia te l y pe r fo rms
t h e n e c e s s a r y p r o c e s s i n g t o e x e c u t e t h e c o m m a n d . A d e s c r i p t i o n
of each command is given in the COMMANDS manual.

To s i m p l i f y t h e d e s c r i p t i o n i n t h i s m a n u a l , i t i s a s s u m e d
t h a t a l l c o m m a n d l i n e s b e g i n w i t h a s i n g l e $ . T h e b e g i n n i n g u s e r
i s w e l l - a d v i s e d t o s t a r t a l l c o m m a n d l i n e s , b a t c h o r c o n v e r s a t i o n a l ,
w i t h a $ u n t i l h e h a s g a i n e d a r e a s o n a b l e a c q u a i n t a n c e w i t h M T S .

D a t a L i n e s

Any other source line is presumed to be a data line. Also,
any line which begins with two dollar signs ($$) is presumed to be
a da ta l i ne and i s p l aced i n t he cu r ren t l y ac t i ve fi l e o r dev i ce :
in th is process, one o f the lead ing do l la r s igns is removed,
leav ing a s ing le lead ing do l la r s ign . Th is a l lows command l ines
to be p l aced i n fi l es ; examp les o f t h i s w i l l be g i ven l a te r. When
M T S e n c o u n t e r s a d a t a l i n e , i t p l a c e s t h e d a t a l i n e i n t o t h e
c u r r e n t l y a c t i v e fi l e o r d e v i c e ; i f t h e r e i s n o c u r r e n t l y a c t i v e
file or device, then MTS issues an error message and ignores the
d a t a l i n e . I f a u t o m a t i c l i n e n u m b e r i n g i s o f f , t h e 1 i n e i s
inspected for a line number, and what follows the line number is
p u t i n t h e fi l e a s t h e l i n e w i t h t h a t n u m b e r. I f t h e r e i s n o l i n e
number, the l ine is t reated as a command l ine contain ing an inval id
command and an error message is issued. If automatic numbering is
on , the l i ne i s no t i nspec ted bu t i s taken ve rba t im , excep t tha t ,
i f t h e fi r s t t w o c h a r a c t e r s a r e d o l l a r s i g n s , o n l y o n e i s t r a n s m i t t e d
t o t h e f i 1 e .

L i n e N u m b e r s

A l l l i n e s r e a d b y t h e M T S m o n i t o r t h a t a r e n o t
s t a r t w i t h a l i n e n u m b e r ( e x c e p t w h e n t h e a u t o m a t i c
i s o n ) . I n i t s f u l l f o r m t h i s l i n e n u m b e r c o n t a i n s
d i g i t s , a d e c i m a l p o i n t , a n d t h r e e d i g i t s .

c o m m a n d s m u s t
n u m b e r i n g m o d e
a s i g n , f i v e
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The sign need not be specified; I f missing I t Is assumed
p o s i t i v e . T h e d e c i m a l p o i n t a n d f o l l o w i n g f r a c t i o n a l d i g i t s n e e d
n o t b e s p e c i fi e d ; I f m i s s i n g , t h e n u m b e r I s a s s u m e d a n I n t e g e r .
Lead ing ze ros need no t be spec ified In the In teger pa r t ; t ra i l i ng
ze ros need no t be spec i fied I n t he f r ac t i on pa r t . Comp la i n t w i l l
b e m a d e I f m o r e t h a n fi v e d i g i t s p r e c e d e t h e d e c i m a l p o i n t o r m o r e
t h a n t h r e e d i g i t s f o l l o w I t .

E x a m p l e s o f l i n e n u m b e r s a r e :
5 5 . 1 5 . 1 3 5 . 1 3 7 3 2 5 0 5 . 1 3 7 - 3 2 5 0 5 . 1 3 7

T h e fi r s t c h a r a c t e r f o l l o w i n g t h e l i n e n u m b e r I s t h e fi r s t c h a r a c t e r
o f t h e l i n e . T h e e n d o f t h e l i n e n u m b e r I s d e t e r m i n e d a s f o l l o w s :

1 . A n a l p h a b e t i c c h a r a c t e r t e r m i n a t e s t h e n u m b e r .
2 . T h e s e c o n d o c c u r r e n c e o f , t e r m i n a t e s t h e n u m b e r

( fi r s t o c c u r r e n c e I s t h e d e c i m a l p o i n t ) .
3 . A + o r - w h i c h I s n o t t h e fi r s t c h a r a c t e r

t e r m i n a t e s t h e n u m b e r .
A , A b l a n k t e r m i n a t e s t h e l i n e n u m b e r .
5 . A n y o t h e r s p e c i a l c h a r a c t e r t e r m i n a t e s t h e l i n e

n u m b e r .

I f t h e c h a r a c t e r w h i c h t e r m i n a t e s t h e l i n e n u m b e r I s a L i n e N u m b e r
Separator character (usual ly a comma), then th is character Is con-
s i d e r e d o n l y a s e p a r a t o r a n d I s n o t t a k e n a s e i t h e r p a r t o f t h e
l i n e n u m b e r o r a s p a r t o f t h e l i n e . F o r e x a m p l e , t o p u t t h e t h r e e
c h a r a c t e r s " 1 2 3 " i n a s l i n e o n e o f a fi l e ,

1 ,123

would be typed. (See the $SET command for changing this character.)

Tw o o t h e r f o r m s o f l i n e n u m b e r s a r e p e r m i t t e d . T h e y a r e :
L A S T
LAST + 1Inenumbe r

T h e v a l u e o f L A S T i s t h e l i n e n u m b e r o f t h e l a s t l i n e I n t h e c u r r e n t
a c t i v e fi l e o r d e v i c e . N o t e t h a t L A S T - 1 d o e s n o t n e c e s s a r i l y s p e c i f y
t h e l i n e n u m b e r o f t h e n e x t - t o - l a s t l i n e ; I t I s m e r e l y a l i n e n u m b e r
1 l e s s t h a n t h a t o f t h e l a s t l i n e .

C o n t i n u a t i o n L i n e s
I

To al low Input l ines (command or data) in the source stream
w h i c h a r e l o n g e r t h a n a c a r d o r a t e r m i n a l l i n e , M T S h a s a c o n v e n t i o n
f o r c o n t i n u a t i o n l i n e s . I f a s o u r c e l i n e t e r m i n a t e s w i t h a m i n u s
s i g n ( - ) , t h e n M T S d e l e t e s t h e m i n u s s i g n a n d t a k e s t h e n e x t s o u r c e
l i n e a s a c o n t i n u a t i o n o f t h e c u r r e n t s o u r c e l i n e . I n b a t c h r u n s ,
t h e m i n u s s i g n m u s t b e i n c o l u m n 8 0 o f t h e I n p u t c a r d ; I n c o n v e r s a
t i o n a l r u n s , t h e m i n u s s i g n m u s t I m m e d i a t e l y p r e c e d e t h e e n d - o f - l l n e
c o n t r o l c h a r a c t e r f o r t h e t e r m i n a l b e i n g u s e d .
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T o r e d u c e 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 , a l l l i n e s
g o i n g t h r o u g h t h e M I S 1 / 0 i n t e r f a c e a r e t r i m m e d o f t r a i l i n g
b l a n k s ; t h a t i s , a l l t r a i l i n g b l a n k s , e x c e p t o n e , a r e d e l e t e d
f r o m t h e e n d o f t h e l i n e . T h e r e f o r e , a l i n e w i l l h a v e a t m o s t
o n e t r a i l i n g b l a n k . T h i s a p p l i e s t o a l l l i n e s r e a d f r o m t h e
s o u r c e s t r e a m a n d t o a l l l i n e s r e a d f r o m o r w r i t t e n t o a fi l e .
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5 . 0 F I L E M A N I P U L A T I O N

C r e a 1 1 n q F l i e s

A fi le o f name Fname I s c rea ted In MIS by I ssu ing the $CREATE
c o m m a n d :

$ C R E AT E F n a m e

M I S w i l l c r e a t e t h e fi l e a n d n a m e I t F n a m e , m a k i n g a p p r o p r i a t e fi l e
d i r e c t o r y e n t r i e s ; t h i s c o m m a n d a l s o m a k e s t h e c r e a t e d fi l e F n a m e
t h e c u r r e n t l y a c t i v e fi l e ( s e e l a t e r ) . I f f o r s o m e r e a s o n t h e fi l e
c a n n o t b e c r e a t e d ( e . g . , u s e r a l r e a d y h a s fi l e o f t h i s n a m e o r
u s e r h a s e x c e e d e d h i s fi l e s p a c e a l l o c a t i o n ) , t h e n M I S w i l l n o t
c r e a t e t h e fi l e b u t w i l l p r i n t a n e r r o r m e s s a g e s t a t i n g w h y t h e
fi l e c o u l d n o t b e c r e a t e d .

B y d e f a u l t , t h e fi l e F n a m e w o u l d b e c r e a t e d l a r g e e n o u g h t o
h o l d a b o u t 7 5 4 0 - b y t e l i n e s ( o r t h e e q u i v a l e n t n u m b e r o f l i n e s o f
d i f f e r e n t l e n g t h s ) , w o u l d b e c r e a t e d a s a l i n e fi l e , a n d w o u l d b e
p l a c e d o n a d i s c . I f o n e w i s h e s t o s p e c i f y a d i f f e r e n t s i z e f o r
t h e fi l e , h e m a y d o s o w i t h t h e S I Z E o p t i o n :

$CREATE Fname SIZE= n|nP|nT
T h e d e s i r e d s i z e o f t h e fi l e m a y b e s t a t e d I n o n e . o f t h r e e w a y s :

S I Z E s n n 4 0 - b y t e l i n e s
S I Z E = n P n 4 0 9 6 - b y t e p a g e s
S I Z E « n T n 7 2 9 ^ - b y t e t r a c k s

w h e r e n I s a d e c i m a l I n t e g e r . F o r e x a m p l e , t h e c o m m a n d :

$ C R E AT E S O U R C E S I Z E - 5 0 0

c r e a t e s a d i s c l i n e fi l e n a m e d S O U R C E l a r g e e n o u g h t o h o l d a b o u t 5 0 0
' f O - b y t e l i n e s , w h i l e t h e c o m m a n d :

$ C R E AT E O B J S I Z E = 1 0 P

creates a disc l ine file named OBJ of size 10 pages (^0960) bytes),
a n d t h e c o m m a n d :

$ C R E A T E - T E M P S I Z E - 2 T

c r e a t e s a t e m p o r a r y d i s c l i n e fi l e n a m e d - T E M P o f s i z e 2 t r a c k s
( 1 4 5 8 8 b y t e s ) . N o t e t h e u s e o f a t e m p o r a r y fi l e n a m e I n t h e l a s t
c o m m a n d ; d u e t o t h e a u t o m a t i c c r e a t i o n o f t e m p o r a r y fi l e s b y M T S
( a s d i s c l i n e fi l e s o f l a r g e s i z e ) , t e m p o r a r y fi l e s n e e d b e s p e c i fi c
a l l y c r e a t e d o n l y w h e n c e r t a i n fi l e a - t t r l b u t e s a r e t o b e o t h e r t h a n
d e f a u l t fi l e a t t r i b u t e s . A f t e r a fi l e I s c r e a t e d , M T S w i l l e n t e r
l i n e s I n t o t h e fi l e u n t i l t h e a l l o c a t i o n fi l e s p a c e I s u s e d . T h e n ,
M T S w i l l a t t e m p t t o a l l o c a t e n e w s p a c e f o r t h e fi l e , g o i n g b e y o n d
t h e o r i g i n a l s i z e e s t i m a t e . I f t h i s I s n o t p o s s i b l e , t h e n a n e r r o r
m e s s a g e I s i s s u e d I n f o r m i n g t h e u s e r o f a fi l e o v e r fl o w . A t n o t i m e
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w i l l M T S a l l o c a t e f o r a u s e r m o r e p e r m a n e n t fi l e s p a c e t h a n i s
a u t h o r i z e d f o r t h e u s e r ' s C C I D . S i n c e t h e r e i s n o g u a r a n t e e t h a t
M T S w i l l b e a b l e t o e x t e n d a fi l e , t h e u s e r s h o u l d g i v e t h e b e s t
p o s s i b l e S I Z E e s t i m a t e i n c r e a t i n g t h e fi l e .

B y d e f a u l t , a l l fi l e s c r e a t e d a r e l i n e fi l e s . To s p e c i f y
o the rw i se , t he TYPE op t i on may be used :

$CREATE Fname TYPE® LINElSEQlSEQWL
w h e r e t h e T Y P E o p t i o n s a r e :

L I N E L i n e fi l e ( d e f a u l t )
S E Q s e q u e n t i a l fi l e
S E Q W L s e q u e n t i a l fi l e w i t h l i n e n u m b e r s

The SIZE option must also be given if default size (70 40-byte lines)
I s n o t t h e d e s i r e d s i z e . H e n c e , t h e c o m m a n d :

$CREATE DATA SiZE«lT TYPE=SEQ
c r e a t e s a d i s c s e q u e n t i a l fi l e n a m e d D ATA o f s i z e 1 t r a c k , w h i l e
t h e c o m m a n d :

$CREATE -X TYPE-SEQWL SiZE=3P

creates a temporary disc sequen11 a 1-wIth-1 Ine-number file of size
3 p a g e s .

The S IZE and TYPE op t ions may be spec ified In any o rde r and
I n a n y c o m b i n a t i o n a s n e e d e d b y t h e u s e r.

W h e n a fi l e I s c r e a t e d . I t I s e m p t y ; t h a t I s , I t c o n t a i n s z e r o
l i n e s . i t i s , h o w e v e r , g o o d p r a c t i c e t o n e v e r a s s u m e a fi l e t o
be empty; always Issue the $EMPTY command (see later) rather than
m a k i n g s u c h a n a s s u m p t i o n .

a n d D e s t r o ' F i l e s

O n c e a fi l e h a s b e e n c r e a t e d . I t m a y a t a n y t i m e b e e m p t i e d
o r d e s t r o y e d . T h i s a p p l i e s b o t h t o p e r m a n e n t fi l e s a n d t o t e m p o r a r y
fi l e s . P e r m a n e n t fi l e s e x i s t u n t i l t h e u s e r r e q u e s t s t h e i r d e s t r u
c t i o n ; t e m p o r a r y fi l e s e x i s t u n t i l t h e e n d o f t h e c u r r e n t r u n o r
u n t i l t h e u s e r r e q u e s t s t h e i r d e s t r u c t i o n , w h i c h e v e r c o m e s fi r s t .
To empty a fi le o f name Fname, one Issues the command:

$EMPTY Fname
T h i s c o m m a n d c a u s e s fi l e F n a m e t o b e e m p t i e d , b u t p r e s e r v e s t h e
space al located to Fname on the disc. Future references to Fna
w i l l r e u s e t h i s fi l e s p a c e . I n a c o n v e r s a t i o n a l m o d e r u n , M T S
w i l l a s k t h e u s e r t o c o n fi r m t h e $ E M P T Y c o m m a n d I f F n a m e I s aw i l l a s k t h e u s e r t o c o n fi r m t h e $ E M P T Y c o m m a n d I f F n a m e
p e r m a n e n t u s e r fi l e b y I s s u i n g t h e s t a t e m e n t :

F I L E " F n a m e " I S T O B E E M P T I E D . P L E A S E C O N F I R M
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The user may then type OK to empty the fl le. To cancel the command,
t h e u s e r m a y s i m p l y s e n d b a c k a l i n e w i t h n o t y p i n g . I n b a t c h
mode , t he re i s no que ry t o confi rm the $EMPTY command , no r i s t he re
a query in conversa t iona l mode fo r temporary fi les . To des t roy a
fi l e , o n e i s s u e s t h e c o m m a n d :

$ D E S T R O Y F n a m e

T h i s c o m m a n d n o t o n l y e m p t i e s fi l e F n a m e , b u t i t a l s o d e a l l o c a t e s
the fi le space ass igned to Fname and removes Fname f rom the sys tem
fi l e d i r e c t o r y . F u t u r e r e f e r e n c e s t o F n a m e w i l l b e t r e a t e d a s
r e f e r e n c e s t o a n u n d e fi n e d fi l e , u n l e s s F n a m e i s a g a i n c r e a t e d .
F o r c o n v e r s a t i o n a l m o d e r u n s , t h e r e i s a g a i n a n e e d t o c o n fi r m
t h e d e s t r u c t i o n o f a u s e r p e r m a n e n t fi l e . M T S w i l l t y p e :

F I L E " F n a m e " I S T O B E D E S T R O Y E D . P L E A S E C O N F I R M .

T h e u s e r r e s p o n d s O K t o d e s t r o y t h e fi l e o r r e t u r n s a n e m p t y l i n e
t o c a n c e l t h e c o m m a n d . A g a i n , i n b a t c h m o d e n o c o n fi r m a t i o n i s
reques ted , no r i s confi rma t i on reques ted f o r t empora ry fi l es i n
c o n v e r s a t i o n a l m o d e .

The $EMPTY and $DESTROY commands empty and destroy whole
fi les ; pa r t s o f fi l es canno t be emp t ied o r des t royed by a t t ach ing
t h e b , e , a n d i v a l u e s t o t h e fi l e n a m e i n t h e c o m m a n d . H e n c e ,
t h e c o m m a n d :

$EMPTY S0U(10,50)
i s t h e s a m e a s t h e c o m m a n d :

$EMPTY SOU

To p a r t i a l l y e m p t y a fi l e , o n e c a n c o p y o u t t h e d e s i r e d p a r t s
o f the fi le , empty the fi le , and then copy back in the des i red
parts (see the $COPY command described later in this section).
A l s o , n o fi l e a t t r i b u t e s m a y b e c h a n g e d a f t e r a fi l e h a s b e e n
c rea ted . To change the TYPE, o r S IZE a t t r i bu tes o f a fi le , the
fi l e m u s t b e d e s t r o y e d a n d t h e n r e c r e a t e d w i t h t h e n e w a t t r i b u t e s .

L i s t i n g a n d C o i F i l e s

There are two add i t iona l MTS commands, $LIST and $COPY, which
a l l o w t h e u s e r t o l i s t o r c o p y a fi l e o r a c o m b i n a t i o n o f fi l e s ,
e i t he r f o r ou tpu t pu rposes o r t o c rea te new fi l es f r om o ld fi l es .
T h e $ L I S T c o m m a n d h a s t h e f o r m a t :

$ L I S T [ fi l e l ] [ fi l e Z ]
a n d c a u s e s fi l e l t o b e l i s t e d , w i t h l i n e n u m b e r s , o n fi l e Z . I f
fi le l is not g iven, the defaul t is the current ly act ive fi le (*AFD*)
i f fi l e Z i s n o t g i v e n , t h e d e f a u l t i s * S I N K * ( i . e . , t h e u s e r ' s
output st ream). Since the normal use of $LIST is to produce a
l i s t i ng o f a fi le fo r t he use r t o read , t he usua l f o rm o f $L IST

u s e d i s :

$ L I S T fi l e n a m e
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w h i c h p r o d u c e s a l i s t i n g o f t h e fi l e fi l e n a m e w i t h l i n e n u m b e r s
i n t h e o u t p u t s t r e a m .

I f fi l e n a m e i s a l i n e fi l e , t h e n t h e a c t u a l l i n e n u m b e r s a r e
p r i n t e d i n t h i s l i s t i n g , a n d t h e v a l u e s o f b , e , a n d I s p e c i fi e d
i n t h e fi l e n a m e ( o r t h e i r d e f a u l t v a l u e s ) a r e u s e d a s d e s c r i b e d
e a r l i e r . T h u s ,

$ L I S T X

l i s t s l i n e fi l e X , s t a r t i n g a t l i n e n u m b e r 1 , u s i n g a l i n e n u m b e r
i n c r e m e n t o f 1 , a n d c o n t i n u i n g t o t h e e n d o f t h e fi l e . L i n e s i n
X w i t h l i n e n u m b e r s l e s s t h a n 1 w i l l n o t b e l i s t e d , n o r w i l l
l i n e s w h o s e l i n e n u m b e r s h a v e f r a c t i o n a l p a r t s . F u r t h e r , i f Z
i s a l i n e fi l e , t h e n :

$LIST Z(LAST)
l i s t s t h e l a s t l i n e o f Z , w h e r e a s :

$ L I S T Z ( - 5 , 5 )
l i s t s l i n e s - 5 t h r o u g h 5 o f Z , w h i l e :

$ L I S T Z ( 0 , 1 0 ) + ( 5 0 , 1 0 0 )
%

l i s t s l i n e s 0 t h r o u g h 1 0 a n d P i n e 5 0 t h r o u g h 1 0 0 o f fi l e Z .

I f a s e q u e n t i a l fi l e i s l i s t e d , l i n e n u m b e r s a r e p r i n t e d i n
t h e l i s t i n g a s f o r l i n e fi l e s : s i n c e s e q u e n t i a l fi l e s d o n o t h a v e
l i n e n u m b e r s , t h e s e n u m b e r s c l e a r l y r e p r e s e n t t h e o r d e r o f t h e
l i nes i n t he sequen t i a l fi l e and no t ac tua l l i ne numbers . Howeve r,
o n e m a y s p e c i f y b a n d e v a l u e s f o r a s e q u e n t i a l fi l e i n t h e $ L I S T
c o m m a n d ; i f t h i s I s d o n e , b m u s t h a v e v a l u e 1 o r a n e r r o r c o m m e n t
i s g i v e n . T h e e v a l u e m a y b e u s e d a s f o r l i n e fi l e s , h o w e v e r .
T h u s , i f S i s a s e q u e n t i a l fi l e , t h e n t h e c o m m a n d :

$ L I S T S

l i s t s a l l o f S , w h e r e a s t h e c o m m a n d :

$LIST S(1 ,10)
l i s t s t h e fi r s t 1 0 l i n e s o f S o n l y . A l i s t i n g o f a s e q u e n t i a l
fi l e m u s t a l w a y s s t a r t w i t h t h e fi r s t l i n e o f t h e fi l e ; t h e n u m b e r
o f l i n e s l i s t e d m a y b e s p e c i fi e d b y t h e e v a l u e i n t h e fi l e n a m e ,
h o w e v e r . E i t h e r fi l e l o r fi l e Z I n a $ L I S T c o m m a n d m a y b e a t e m p
o r a r y fi l e n a m e ; f u r t h e r , fi l e l m a y b e e x p l i c i t c o n c a t e n a t i o n
o f fi l e n a m e s . I n a d d i t i o n , a n y I m p l i c i t c o n c a t e n a t i o n i n t h e
fi l e l i s t e d i s a l s o e f f e c t i v e ; t h e l i s t i n g w i l l c o n t i n u e t h r o u g h
a l l e x p l i c i t a n d i m p l i c i t c o n c a t e n a t i o n s o f fi l e s p r o d u c i n g o n e
l a r g e l i s t i n g o f t h e s e v e r a l fi l e s . F o r e x a m p l e , i f t h e fi l e A
e n d s w i t h t h e l i n e :

$CONTINUE WITH B(10,20)+C(100)
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t h e n t h e c o m m a n d :

$ L I S T A + D ( L A S T- 1 0 )
l i s t s , i n o r d e r , l i n e s 1 t h r o u g h L A S T o f fi l e A , l i n e s 1 0 t h r o u g h
2 0 o f fi l e B , l i n e s 1 0 0 t h r o u g h L A S T o f fi l e C , a n d l i n e s L A S T - 1 0
t h r o u g h L A S T o f fi l e D . F i l e s B , C , a n d D i n t h i s e x a m p l e m u s t
b e l i n e fi l e s , d u e t o t h e u s e o f s t a r t i n g l i n e n u m b e r s o t h e r t h a n
1 ; fi l e A c o u l d b e e i t h e r a l i n e fi l e o r a s e q u e n t i a l fi l e .

T h e $ C O P Y c o m m a n d h a s t h e f o r m :

$COPy [ fUe l ] [ TO ] [ fi l eZ ]
a n d p r o d u c e s a c o p y o f fi l e l , w i t h o u t l i n e n u m b e r s , i n fi l e 2 .
I f fi l e l i s n o t g i v e n , t h e d e f a u l t I s t h e c u r r e n t l y a c t i v e fi l e
( * A F D * ) ; i f fi l e 2 i s n o t g i v e n , t h e d e f a u l t i s * S 1 N K * ( i . e . ,
t h e u s e r ' s o u t p u t s t r e a m ) . T h e T O s e p a r a t o r s y m b o l
m a y b e o p t i o n a l l y d e l e t e d f r o m t h e $ C O P Y c o m m a n d i f t h e u s e r
d e s i r e s . I n t h e $ C O P Y c o m m a n d , e i t h e r fi l e l o r fi l e 2 m a y b e a
t e m p o r a r y fi l e . A l s o , e i t h e r fi l e l o r fi l e 2 m a y b e a n
e x p l i c i t c o n c a t e n a t i o n o f fi l e n a m e s , a n d a n y i m p l i c i t fi l e c o n
c a t e n a t i o n s i n t h e fi l e s b e i n g c o p i e d a r e e f f e c t i v e d u r i n g t h e
copy opera t ion . The $COPY command may be used l i ke a $LIST
c o m m a n d t o p r o d u c e a fi l e l i s t i n g w i t h o u t l i n e n u m b e r s ; t h e v a r i o u s
e x a m p l e s o f $ L I S T c o m m a n d s i n t h e p r e v i o u s p a r a g r a p h a r e t r u e f o r
$ C O P Y, a l s o . T h a t i s ,

$COPY 2(0,10) + (50, 100)
i s e x a c t l y t h e s a m e a s :

$ L I S T Z ( 0 , 1 0 ) + ( 5 0 , 1 0 0 )
e x c e p t t h a t l i n e n u m b e r s a r e n o t p r i n t e d I n t h e $ C O P Y o u t p u t l i s t
i n g . C o p y i n g fi l e s ( r a t h e r t h a n l i s t i n g t h e m ) t o t h e o u t p u t s t r e a m
i s u s e d i n t h o s e c a s e s i n w h i c h t h e a c t u a l l i n e n u m b e r s a r e n o t
r e l e v a n t ; e x a m p l e s o f t h i s a r e l i s t i n g s o f s e q u e n t i a l fi l e s ( w h i c h
d o n o t h a v e l i n e n u m b e r s ) a n d l i s t i n g s o f n e w s fi l e s ( s e e a l a t e r
s e c t i o n ) w h e r e o n l y t h e l i n e c o n t e n t i s d e s i r e d .

T h e m o r e u s u a l a p p l i c a t i o n o f $ C O P Y i s t o p r o d u c e n e w fi l e s
c o m p o s e d o f t h e c o n t e n t s o f o n e o r m o r e o l d fi l e s . T h u s , t h e
c o m m a n d :

$ C O P Y A + B C

p l a c e s i n fi l e C a c o p y o f F i l e A f o l l o w e d b y a c o p y o f fi l e B ,
w h i l e t h e c o m m a n d :

$COPY A(1 ,10)+(20 ,^0 ) D
p l a c e s i n fi l e D l i n e s 1 t h r o u g h 1 0 o f fi l e A f o l l o w e d b y l i n e s
2 0 t h r o u g h ^ 0 o f fi l e A .
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T h e c o m m a n d :

$COPY A(10)+B(5,15)+C D
p laces in fi le D l i nes 10 th rough LAST o f fi le A , fo l l owed by l i nes
5 through 15 o f fi le B, fo l lowed by l ines 1 th rough LAST o f fi le
C , a n d t h e c o m m a n d :

$COPY A(50) + (l ,49) B
p laces l i nes 50 th rough LAST o f fi le A In to fi le B , fo l lowed by
l i n e s 1 t h r o u g h 4 9 o f fi l e A . T h e $ C O P Y c o m m a n d m a y b e u s e d t o
e m p t y s e c t i o n s o f a fi l e . F o r e x a m p l e , t h e s e q u e n c e :

$COPY A(1,10)+(20,50)+(100) -T
$EMPTY A
$COPY -T A

d e l e t e s l i n e s 11 t h r o u g h 1 9 a n d l i n e s 5 1 t h r o u g h 9 9 o f fi l e A .
No te tha t sequen t ia l fi les canno t be hand led in th i s fash ion s ince
o n e c a n n o t s p e c i f y a n y b e g i n n i n g l i n e n u m b e r o t h e r t h a n 1 f o r a
s e q u e n t i a 1 fi l e .

In a copy operat ion, the b, e , and i va lues g iven for the
fi l e fi l e l i n t h e $ C O P Y c o m m a n d d e t e r m i n e w h i c h l i n e s a r e t o b e
c o p i e d ; t h e b , e a n d i v a l u e s g i v e n f o r fi l e fi l e 2 d e t e r m i n e t h e
l i n e n u m b e r s g i v e n t o t h e s e c o p i e d l i n e s a s t h e y a r e p l a c e d I n
fl l e 2 . T h a t i s , i n t h e c o m m a n d :

$COPY A(50, 100) B(10, ,10)
l ines 50 th rough 100 o f fi le A are cop ied in to fi le B , where they
a r e n u m b e r e d i n i n c r e m e n t s o f 1 0 s t a r t i n g w i t h l i n e n u m b e r 1 0 , H e n c e ,
t h e fi r s t l i n e f r o m A i s n u m b e r e d 1 0 I n B , t h e s e c o n d l i n e i s
n u m b e r e d 2 0 i n B , a n d s o o n . I f n o b a n d i v a l u e s a r e g i v e n f o r
fi l e 2 , t h e n t h e d e f a u l t s o f 1 a n d 1 a r e u s e d . I f fi l e 2 i s a
sequent ia l fi le, then no l ine numbers are used and b, e, and i
v a l u e s a r e m e a n i n g l e s s . O n e u s e o f t h i s f e a t u r e i s t o c l e a n u p
l i n e fi l e s , a f t e r t h e y h a v e b e e n m o d i fi e d . A s a l i n e fi l e i s
e d i t e d , w i t h l i n e s d e l e t e d , r e p l a c e d , a n d a d d e d , t h e fi l e t e n d s t o
b e c o m e q u i t e f r a g m e n t e d o n a d i s c . E v e n t u a l l y, d u e t o m u c h
e d i t i n g , a l i n e fi l e m a y o c c u p y m u c h m o r e d i s c s p a c e t h a n I t
a c t u a l l y n e e d s f o r i t s c u r r e n t c o n t e n t s , a n d t h e l i n e n u m b e r s w i l l
n o t b e s e q u e n t i a l d u e t o t h e e d i t i n g . To c l e a n u p t h e fi l e a n d
r e n u m b e r t h e l i n e s , a s e q u e n c e o f t h e f o r m :
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$ C O P Y fi l e - T
$ E M P T Y fi l e
$COPY -T f I le(b, , I)

m a y t h e n b e u s e d . T h e e v a l u e , w h e n g i v e n f o r fi l e 2 , i n d i c a t e s
w h e n t o s t o p p l a c i n g l i n e s i n fi l e fi l e 2 a n d m a y b e u s e d t o c o p y
i n t o s e v e r a l fi l e s a t t h e s a m e t i m e . F o r e x a m p l e , t h e c o m m a n d :

$COPY A B (1 , 10)+C(2 ,40,2) + D(100,,5)

p l a c e s t h e fi r s t 1 0 l i n e s o f fi l e A i n t o fi l e B ( w i t h l i n e n u m b e r s
1 , 2 , . . . , 1 0 , i n fi l e B ) , t h e n e x t 2 0 l i n e s o f fi l e A i n t o fi l e
C ( w i t h l i n e n u m b e r s 2 , 4 , 6 , 4 0 , i n fi l e C ) , a n d t h e
r e m a i n d e r o f t h e l i n e s o f fi l e A a r e p l a c e d i n fi l e D ( w i t h l i n e
n u m b e r s 1 0 0 , 1 0 5 , 1 1 0 . . . ) . N o t e t h a t b o t h fi l e l a n d fi l e 2 ,
i n t h e $ C O P Y c o m m a n d , m a y b e e x p l i c i t fi l e c o n c a t e n a t i o n s . T h e
v a r i o u s b , e , a n d i v a l u e s i n fi l e l t h e n d e t e r m i n e w h i c h l i n e s
a r e c o p i e d ; t h e v a r i o u s b , e , a n d i v a l u e s i n fi l e l t h e n d e t e r m i n e
w h i c h l i n e s a r e c o p i e d ; t h e v a r i o u s b , e , a n d i v a l u e s i n fi l e 2

^ determine which files the copied l ines go into and what l ine numbers
a r e g i v e n t o t h e c o p i e d l i n e s .

W h e n l i n e fi l e s a n d s e q u e n t i a l fi l e s a r e i n v o l v e d i n a c o p y
o p e r a t i o n , s o m e c o n v e r s i o n i s p e r f o r m e d . I f a l i n e fi l e i s c o p i e d
i n t o a s e q u e n t i a l fi l e , t h e n a l l l i n e n u m b e r s a r e l o s t . I f a .
s e q u e n t i a l fi l e i s c o p i e d i n t o a l i n e fi l e , t h e n t h e l i n e n u m b e r s
specified by the b and i va lues in the l ine fi le name are used
t o n u m b e r t h e l i n e s a s t h e y a r e p l a c e d i n t h e l i n e fi l e . I n a l l
cases, l ines are t r immed as they are copied f rom one fi le to another.
N o t e t h a t w h e n fi l e 2 i s a l i n e fi l e , o n l y t h o s e l i n e s o f fi l e 2 c o p i e d
i n t o a r e c h a n g e d ; t h e r e s t o f fi l e 2 i s u n c h a n g e d . I f fi l e 2 i s a
sequen t i a l fi l e , t hen l i nes cop ied i n to i t a re added a t t he end o f
t h e fi l e ; t h e c o n t e n t s o f fi l e 2 b e f o r e t h e c o p y o p e r a t i o n a r e n o t
c h a n g e d .

A s m e n t i o n e d e a r l i e r , w h e n a fi l e i s l i s t e d o r c o p i e d , a n
i m p l i c i t c o n c a t e n a t i o n i s e f f e c t i v e i f e n c o u n t e r e d . T h u s , i f
fi l e A t e r m i n a t e s w i t h t h e l i n e :

$ C O N T I N U E W I T H B

t h e n a $ L I S T o r a ^ C O P Y c o m m a n d a p p l i e d t o fi l e A w i l l i n c l u d e
fi l e B , a l s o . I f , h o w e v e r , o n e w i s h e d t o l i s t o r c o p y o n l y
fi l e A , a n d n o t fi l e B , o n e c o u l d fi r s t i s s u e t h e c o m m a n d :

$ S E T I C = O F F

T h e v a l u e o f I C c o n t r o l s i m p l i c i t c o n c a t e n a t i o n i n M T S . W h e n I C
h a s t h e v a l u e O N , i m p l i c i t c o n c a t e n a t i o n i s e f f e c t i v e a s d e s c r i b e d
e a r l i e r ; w h e n I C h a s t h e v a l u e O F F, i m p l i c i t c o n c a t e n a t i o n i s
I n h i b i t e d a n d a $ C O N T I N U E W I T H l i n e i s t r e a t e d l i k e a n y o t h e r fi l e
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H e n c e , t h e s e q u e n c e :

$ S E T I C = O F F
$COPY A C
$ S E T I C = O N N

p l a c e s a c o p y o f fi l e A I n t o fi l e C b u t I n h i b i t s i m p l i c i t c o n c a t e n
a t i o n . I f t h e l a s t l i n e o f fi l e A I s :

$ C O N T I N U E W I T H B

t h e n , a f t e r t h e $ C O P Y c o m m a n d , t h e l a s t l i n e o f fi l e C i s t h e s a m e .
T h e s e t t i n g o f I C h a s n o e f f e c t u p o n e x p l i c i t c o n c a t e n a t i o n w h i c h
i s a l w a y s e f f e c t i v e .

I n a d d i t i o n t o t h e l i n e n u m b e r v a l u e s ( b , e , a n d I ) , fi l e
names may have certa in mod i f i e rs at tached to them also. These
m o d i fi e r s a r e d i s c u s s e d e a r l l e f V h e r e w e w i l l b r i e fl y
m e n t i o n o n l y t w o o f t h e m . A m o d i fi e r i s a t t a c h e d t o a fi l e n a m e
b y p r e c e d i n g t h e m o d i fi e r n a m e w i t h a @ a n d p l a c i n g i t a t t h e e n d
o f t h e fi l e n a m e ( a f t e r t h e b , e , a n d I v a l u e s , i f t h e y a r e g i v e n ) .
T h e t w o m o d i fi e r s w h i c h w e w i l l l o o k a t h e r e a r e t h e T R I M a n d t h e
I ( i n d e x e d ) m o d i fi e r s . A s s t a t e d e a r l i e r , l i n e s a r e t r i m m e d a s t h e y
m o v e t h r o u g h t h e M T S I / O i n t e r f a c e ; t h a t I s , a l l b u t o n e t r a i l i n g
b l a n k I s d e l e t e d f r o m e a c h l i n e . T h i s I s b e c a u s e t h e T R I M m o d e
i s a l w a y s o n w i t h i n M T S . To s t o p t h i s t r i m m i n g , o n e m a y a d d
© " • T R I M t o a f i l e n a m e ; t h e s y m b o l n e g a t e s t h e m o d i f i e r a n d
i n d i c a t e s t h a t t r i m m i n g s h o u l d n o t b e p e r f o r m e d . T h u s , t o e n t e r
a s o u r c e p r o g r a m i n t o a fi l e w i t h o u t t r i m m i n g t h e l i n e s , o n e c o u l d
u s e t h e s e q u e n c e :

$CREATt PROGRAM
$RELEASE
$EMPTY PROGRAM
$COPY *SOURCEit@-'TRIM PROGRAM@^TR I M

s o u r c e p r o g r a m
$ E N D F I L E

H e r e , t h e $ C O P Y c o m m a n d c o p i e s f r o m t h e s o u r c e s t r e a m u n t i l I t fi n d s
an EOF ( caused by t he $ENDFILE) . The sou rce s t r eam i s r ead un t r immed
a n d t h e l i n e s a r e c o p i e d i n t o P R O G R A M u n t r i m m e d . N o t e t h a t b o t h
fi l e s m u s t h a v e t h e @ - t R I M m o d i fi e r a t t a c h e d . T h e @ 1 m o d i fi e r
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c a u s e s a fi l e t o b e r e a d o r w r i t t e n i n i n d e x e d m o d e r a t h e r t h a n
i n s e q u e n t i a l m o d e ; t h i s m o d i fi e r c a n n o t b e a t t a c h e d t o a
s e q u e n t i a l fi l e n a m e . I n t h e c o m m a n d :

$ C O P Y A B @ l
t h e l i n e s t o b e c o p i e d a r e r e a d i n s e q u e n t i a l m o d e f r o m fi l e A
a n d w r i t t e n i n i n d e x e d m o d e i n t o fi l e B . T h e l i n e n u m b e r s u s e d
i n t h i s i n d e x e d w r i t e t o fi l e B a r e t h e l i n e n u m b e r s o f t h e c o p i e d
l i n e s i n fi l e A ; t h u s , t h e l i n e s p l a c e d i n fi l e B w i l l h a v e t h e
s a m e l i n e n u m b e r s w h i c h t h e y h a d i n fi l e A . T h e r e s u l t i s a n
e x a c t c o p y o f fi l e A p l a c e d i n fi l e B , I n c l u d i n g l i n e n u m b e r s .
T h i s i s q u i t e u s e f u l i n t h o s e c a s e s w h e r e a t e m p o r a r y c h a n g e i n a
fi l e i s d e s i r e d . O n e m a y c o p y t h e fi l e i n t o a t e m p o r a r y fi l e
m a i n t a i n i n g t h e l i n e n u m b e r s , e d i t t h e t e m p o r a r y fi l e u s i n g a
p r i o r fi l e l i s t i n g , a n d t h e n u s e t h e t e m p o r a r y fi l e a s e d i t e d .
T h e t e m p o r a r y fi l e m a y t h e n b e d e s t r o y e d , o r , i f t h e u s e r w i s h e s
t o m a k e t h e c h a n g e s p e r m a n e n t , c o p i e d b a c k i n t o t h e o r i g i n a l fi l e .
I t i s g o o d p r a c t i c e , w h e r e p o s s i b l e , t o b e s u r e t h a t c h a n g e s a r e
p r o p e r l y m a d e i n a fi l e b e f o r e a c t u a l l y d e s t r o y i n g o r c h a n g i n g t h e
p e r m a n e n t c o p y o f t h a t fi l e . A s a n o t h e r e x a m p l e , i f fi l e L i s
a l i n e fi l e a n d fi l e S L i s a s e q u e n t i a 1 - fi 1 e - w i t h - 1 i n e - n u m b e r s ,
t h e n :

$COPY L SL@I

c o p i e s t h e l i n e s o f fi l e L , w i t h t h e i r l i n e n u m b e r s , i n t o fi l e S L ,
a n d :

$ C O P Y S L L @ l

r e s t o r e s l i n e fi l e L w i t h t h e o r i g i n a l l i n e n u m b e r s .
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P l a c i n g I n f o r m a t i o n I n t o F i l e s

To p lace source l ines In a fi le , the user may make the fi le
the cu r ren t l y ac t i ve fi l e and p lace t he des i red da ta l i nes I n t he
s o u r c e s t r e a m . T h e r e a r e t w o c o m m a n d s w h i c h c a n b e u s e d t o m a k e
a fi l e t h e c u r r e n t l y a c t i v e fi l e . T h e $ C R E AT E c o m m a n d d i s c u s s e d
earlier creates a file and makes the created file the currently
a c t i v e fi l e . A n y s u b s e q u e n t d a t a l i n e s I n t h e s o u r c e s t r e a m w i l l
t h e n b e p l a c e d I n t h i s fi l e , u n t i l t h e c u r r e n t l y a c t i v e fi l e I s
changed. A lso, any re ferences to the pseudo-dev ice *AFD* wi l l
be treated as references to the currently active file; one may
therefore re ference the current ly act ive fi le wi thout exp l ic i t ly
giving Its name. The second MTS command which affects the currently
a c t i v e fi l e I s t h e $ G E T c o m m a n d :

$ G E T F O n a m e
This command makes the file or device named FDname the currently
active file or device; FDname must already exist In the system or
m u s t b e a t e m p o r a r y fi l e w h i c h w i l l b e c r e a t e d I f I t d o e s n o t
already exist. Whenever a $CREATE or a $GET Is executed by MTS,
t h e p e r t i n e n t fi l e b e c o m e s t h e c u r r e n t l y a c t i v e fi l e , * A F D * I s s e t
to the pert inent file, and the file Is opened (I.e. Is prepared
for 1/0). Thereafter, data lines are placed In the file as MTS
encounters them. To ensure that unwanted l ines are not p laced
In a file, I t Is advisable to terminate a file as the currently
a c t i v e fi l e a f t e r t h e d e s i r e d d a t a l i n e s h a v e b e e n I n s e r t e d I n t o
t h e fi l e . T h i s m a y b e d o n e w i t h t h e c o m m a n d :

$RELEASE
w h i c h r e l e a s e s t h e c u r r e n t l y a c t i v e fi l e . S u b s e q u e n t d a t a l i n e s
will be flagged by MTS as erroneous since It has no place to put
t h e m ; r e f e r e n c e s t o ' ^ A F D * w i l l b e t r e a t e d a s r e f e r e n c e s t o a n
undefined file after a $RELEASE since there Is no currently active
file. The next $GET or $CREATE will, of course, re-establish a
cur rent ly ac t ive fi le , wh ich may be the same fi le as before or a
d I f f e r e n t fi l e .

P l a c i n g I n f o r m a t i o n I n t o a C u r r e n t l y A c t i v e L i n e F i l e

I f t h e c u r r e n t l y a c t i v e fi l e I s a l i n e fi l e , t h e n e a c h d a t a
l i ne f ound by MTS In t he sou rce s t r eam mus t have a l i ne numbe r.
MTS then rep laces the l ine In the cur ren t ly ac t ive fi le wh ich has
t h a t l i n e n u m b e r b y t h e l i n e I n t h e s o u r c e s t r e a m . I f a l i n e I s
found which has no line number, there are two ways to provide a
l ine number for a data l ine: the user may provide the l ine number
wi th each l ine by typ ing the number at the beginning of the l ine;
or the user may request MTS to automatically number each data l ine
a s M T S e n c o u n t e r s t h e l i n e s .
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T o m a n u a l l y p r o v i d e a l i n e n u m b e r o n a d a t a l i n e , t h e l i n e
n u m b e r i s t y p e d s t a r t i n g i n t h e fi r s t c o l u m n o f t h e l i n e a n d i s
t e r m i n a t e d b y a c o m m a ; t h e l i n e c o n t e n t t h e n s t a r t s i n t h e fi r s t
c o l u m n a f t e r t h e c o m m a . H e n c e , t h e d a t a l i n e :

7 3 , 2 5 A = S ( i RT ( B + C )
i n a s o u r c e s t r e a m c a u s e s l i n e n u m b e r 7 3 o f * A F D * t o b e c h a n g e d t o :

2 5 A = S ( i R T ( B + C )

N o t e , t h a t t h i s r e p l a c e s l i n e n u m b e r 7 3 o f * A F D * ; i f t h e r e w a s n o
l i n e n u m b e r 7 3 i n * A F D * , t h e n t h i s d a t a l i n e i s p r o p e r l y i n s e r t e d
i n t h e fi l e . i f t h e r e w a s a l r e a d y a l i n e n u m b e r 7 3 i n * A F D * ,
t h e n t h i s d a t a l i n e r e p l a c e s t h e p r e v i o u s fi l e l i n e . H e n c e , t h i s
t e c h n i q u e i s u s e d t o m o d i f y a fi l e a s w e l l a s t o p l a c e i n f o r m a t i o n
i n t h e fi l e i n i t i a l l y . ( N o t e , a l s o t h a t i f * A F D * i s a s e q u e n t i a l
fi l e a n d S E Q F C H K i s O F F, t h e n t h e s o u r c e l i n e , i n d e p e n d e n t o f a
l i n e n u m b e r , i s p l a c e d a t t h e e n d o f * A F D * , O n e c a n n o t r e p l a c e
l i n e s i n a s e q u e n t i a l fi l e , n o r a r e l i n e n u m b e r s m e a n i n g f u l i n
s e q u e n t i a l fi l e s . ) T h e c o m m a w h i c h t e r m i n a t e s t h e l i n e n u m b e r i s
c a l l e d t h e L i n e N u m b e r S e p a r a t o r ( L N S ) c h a r a c t e r ; i t i s t a k e n a s
a s e p a r a t o r o n l y a n d i s n o t p a r t o f t h e l i n e n u m b e r o r o f t h e d a t a
l i n e c o n t e n t . O n e m a y c h a n g e t h e L N S c h a r a c t e r b y i s s u i n g t h e
c o m m a n d :

$ S E T L N S = c h a r a c t e r

w h e r e " c h a r a c t e r " i s t h e s i n g l e c h a r a c t e r w h i c h t h e u s e r w i s h e s
t o u s e f o r t h e L N S . T h u s , a f t e r t h e c o m m a n d :

$ S E T L N S = ?
t h e p r e v i o u s d a t a l i n e w o u l d b e t y p e d a s :

7 3 ? 2 5 A = S ( i R T ( B + C )
U n l e s s t h e u s e r i s s u e s a $ S E T c o m m a n d t o c h a n g e t h e L N S c h a r a c t e r ,
M T S a s s u m e s t h e L N S c h a r a c t e r t o b e a c o m m a . T h e l i n e n u m b e r o n
a d a t a l i n e m a y b e t e r m i n a t e d b y c h a r a c t e r s o t h e r t h a n t h e L N S ;
t h i s i s f u l l y d i s c u s s e d i n t h e M T S M a n u a l . F o r b e g i n n i n g u s e r s ,
t h e L N S s h o u l d a l w a y s b e u s e d t o p r e v e n t a p o s s i b l e m i s i n t e r
p r e t a t i o n o f a d a t a l i n e b y M T S . A c o m m o n e r r o r i n t y p i n g r e p l a c e
m e n t d a t a l i n e s f o r fi l e s i s t o f o r g e t t o t y p e t h e l i n e n u m b e r
a t t h e f r o n t o f t h e l i n e . I n t h e a b o v e c a s e , i f o n e t y p e d :

2 5 A = S Q R T ( B + C )

o m i t t i n g t h e l i n e n u m b e r , t h e n t h e 2 5 w o u l d b e t a k e n a s t h e l i n e
n u m b e r a n d t h e r e m a i n d e r o f t h e l i n e a s t h e d a t a l i n e c o n t e n t ,
w i t h t h e o b v i o u s e r r o n e o u s r e s u l t s . O n t h e o t h e r h a n d , i f t h e
d a t a l i n e :

1 0 0 , C A L L S U B R
w e r e e r r o n e o u s l y t y p e d a s :

C A L L S U B R
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MTS would treat the l ine as an Inval id command. In a conver
sational mode run, a file line may be deleted from *AFD* by
typing a line number, terminated by a comma, and followed by
a z e r o - l e n g t h l i n e . T h u s , t h e d a t a l i n e :

1 7 5 , e o l

where eol Is the end-of-llne control sequence for the user's
terminal, deletes line number 175 from *AFD*. Unfortunately,
there Is currently no way In MTS to provide a zero length source
line In the batch mode, since at least one blank Is always eft
o n t h e l i n e . T h e r e f o r e , o n e c a n n o t d e l e t e a l i n e f r o m a fi l e i n
batch mode by this technique; there are other ways to delete
file lines, however, which do work In batch mode (see later;.
As a final example, the following sequence may be used to replace
lines 1, 13 and 23 of l ine file SOURCE:

$GET SOURCE
1 ,new 11ne 1 con ten t
2 3 , n e w 1 I n e 2 3 c o n t e n t
13 ,new 1 Ine 13 con ten t
$ R E L E A S E _

As for sequential files, the data lines In the above examples
are trimmed before they are placed In *AFD*; that Is, all but one
trailing blank Is deleted from each data line.
A u t o m a t i c N u m b e r I n D a t a L i n e s

When the user wishes to modify a few lines In a line file, he
may proceed as In the previous paragraph, placing a line number oneach data line. Clearly, however. If one wishes to enter a large
amount of data Into a file. It Is most Inconvenient to place a line
number on each line when It Is typed or keypunched. MTS therefore
allows the user to request automatic numbering of data lines; this
request Is made by Issuing the command:

$NUMBER [b] [, I]
where b and I, If given, are decimal integers. If given, b Is
the first line number generated; If b Is not given, assumed
to be 1. If given, 1 Is the line number Increment used In
generating line numbers; If not given, I Is assumed to be
then numbers the next data line as line number b, and the following
d a t a l i n e s a r e n u m b e r e d b + l , b + 2 1 , b + 3 1 , . . . , s o o n .



5. 13
F i l e s a n d d e v i c e s

T h e d a t a l i n e s a r e t h e n t y p e d w i t h n o l i n e n u m b e r a n d w i t h n o
L N S ; M I S i t s e l f g e n e r a t e s t h e n e c e s s a r y l i n e n u m b e r s . I n c o n v e r
s a t i o n a l m o d e , M I S t y p e s t h e n e x t l i n e n u m b e r o n t h e t e r m i n a l ,
a n d t h e u s e r r e s p o n d s b y t y p i n g t h e d a t a l i n e a n d r e t u r n i n g i t
t o M I S . I n b a t c h m o d e , M I S s i m p l y s w a l l o w s t h e d a t a l i n e s ,
n u m b e r i n g e a c h l i n e a n d p l a c i n g i t i n * A F D * . E a c h d a t a l i n e , i n
e i t h e r m o d e , r e p l a c e s t h e l i n e i n ' ^ A F D * w i t h t h e s a m e l i n e n u m b e r .
T h e f o r m s o f t h e $ N U M B E R c o m m a n d a r e t h e n :

1 . $ N U M B E R
g e n e r a t e l i n e n u m b e r s s t a r t i n g w i t h l i n e n u m b e r 1
a n d u s i n g a l i n e n u m b e r i n c r e m e n t o f 1 ( 1 , 2 , 3 » . . . ) :

2 . $ N U M B E R 1 0
g e n e r a t e l i n e n u m b e r s s t a r t i n g w i t h l i n e n u m b e r 1 0
and us ing a l ine number increment of 1 (10, 11, 12, . . . ) :

3 . $ N U M B E R , 3
g e n e r a t e l i n e n u m b e r s s t a r t i n g w i t h l i n e n u m b e r 1
a n d u s i n g a l i n e n u m b e r i n c r e m e n t o f 3 ( 1 , 7 , . . . ) :

k , $ N U M B E R 1 0 , 5
g e n e r a t e l i n e n u m b e r s s t a r t i n g w i t h l i n e n u m b e r 1 0
and using a l ine number Increment of 5 (10, 15, 20, . . . ) :

T h e a u t o m a t i c n u m b e r i n g o f l i n e s c o n t i n u e s u n t i l e i t h e r a
$ U N N U M B E R c o m m a n d o r a $ R E L E A S E c o m m a n d i s i s s u e d ; a u t o m a t i c
l i n e n u m b e r i n g t h e n t e r m i n a t e s . I f t h e a u t o m a t i c l i n e n u m b e r i n g
i s t e r m i n a t e d b y a $ R E L E A S E c o m m a n d , t h e n i t w i l l i m m e d i a t e l y
r e s t a r t a f t e r t h e n e x t $ G E T o r $ C R E A T E c o m m a n d ( i . e . , a s s o o n a s
* A F D * i s a g a i n d e fi n e d ) ; i n t h i s c a s e , r e - n u m b e r i n g s t a r t s w i t h
t h e fi r s t p r e v i o u s u n u s e d l i n e n u m b e r a n d w i t h t h e s a m e l i n e
n u m b e r i n c r e m e n t . I f t h e a u t o m a t i c l i n e n u m b e r i n g i s t e r m i n a t e d
b y a $ U N N U M B E R c o m m a n d , t h e n i t d o e s n o t r e s t a r t u n t i l t h e n e x t
$ N U M B E R c o m m a n d i s i s s u e d . I n t h i s c a s e , o n e m a y t y p e :

$NUMBER CONTINUE

t o r e s t a r t a u t o m a t i c l i n e n u m b e r i n g w i t h t h e fi r s t p r e v i o u s u n u s e d
l i n e n u m b e r a n d w i t h t h e p r e v i o u s l i n e n u m b e r i n c r e m e n t , o r o n e
m a y s p e c i f y n e w v a l u e s f o r b a n d i a s d e s c r i b e d a b o v e . D u r i n g
au toma t i c l i ne number i ng , any MTS commands encoun te red i n t he
s o u r c e s t r e a m a r e e x e c u t e d ; a u t o m a t i c l i n e n u m b e r i n g c o n t i n u e s
a f t e r t h e c o m m a n d e x e c u t i o n e x c e p t f o r t h e $ R E L E A S E a n d t h e
$UNNUMBER commands. In par t icu lar. I f another $NUMBER command
i s i s s u e d d u r i n g a u t o m a t i c l i n e n u m b e r i n g , t h e n e w v a l u e s o f b a n d
i a r e i m m e d i a t e l y e f f e c t i v e , a n d a u t o m a t i c l i n e n u m b e r i n g t h e n
c o n t i n u e s w i t h t h e s e n e w v a l u e s . T o p l a c e a s o u r c e p r o g r a m i n a
l i n e fi l e n a m e d P R O G R A M , o n e c o u l d u s e t h e s e q u e n c e :
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$CREATE PROGRAM
$EMPTY PROGRAM
$NUMBER 10,10

s o u r c e p r o g r a m
$RELEASE

T h e fi r s t l i n e o f t h e s o u r c e p r o g r a m i n fi l e P R O G R A M w i l l
h a v e l i n e n u m b e r 1 0 ; s u b s e q u e n t l i n e s w i l l b e n u m b e r e d 2 0 , 3 0 ,
A O a n d s o o n . I f t h e fi l e P R O G R A M a l r e a d y e x i s t s , o n e c o u l d
u s e t h e c o m m a n d :

$GET PROGRAM

I n p l a c e o f t h e c o m m a n d :

$CREATE PROGRAM
i n t h e a b o v e s e q u e n c e . I n t h e a b o v e c a s e s , t h e n e w s o u r c e p r o g r a m
rep laces the o ld con ten ts o f fi le PROGRAM due to the $EMPTY
c o m m a n d , w h i c h e m p t i e s t h e fi l e b e f o r e t h e n e w s o u r c e p r o g r a m I s
p l a c e d I n I t . I f o n e w i s h e d t o a d d a d d i t i o n a l s o u r c e s t a t e m e n t s
a t t h e e n d o f l i n e fi l e P R O G R A M , o n e c o u l d u s e :

$GET PROGRAM
$NUMBER LAST+10, 10

a d d i t i o n a l s o u r c e l i n e s
$RELEASE

The symbol LAST, when used In a $NUMBER command. Is Interpreted
b y M T S a s t h e l a s t l i n e n u m b e r o f t h e c u r r e n t l y a c t i v e fi l e . T h e
above sequence thus p laces the add 111ona1 sou rce l i nes a t t he end
o f fi l e P R O G R A M , u s i n g l i n e n u m b e r s n + 1 0 , n + 2 0 , n + 3 0 , . . . , w h e r e
n i s . t h e l a s t l i n e n u m b e r o f P R O G R A M b e f o r e t h e a d d i t i o n s a r e
m a d e . I f o n t h e o t h e r h a n d , o n e w i s h e d t o p l a c e t w o s o u r c e , p r o
g r a m s I n l i n e fi l e P R O G R A M , o n e s t a r t i n g a t l i n e n u m b e r 1 0 0 a n d
t h e o t h e r s t a r t i n g a t l i n e n u m b e r 2 0 0 , o n e c o u l d u s e t h e f o l l o w i n g
s e q u e n c e :
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$CREATE PROGRAM
$EMPTY PROGRAM
$NUMBER 100

fi r s t s o u r c e p r o g r a m
$ N U M B E R 2 0 0

s e c o n d s o u r c e p r o g r a m
$RELEASE

I n t h i s s e q u e n c e , t h e fi r s t s o u r c e p r o g r a m s t a r t s a t l i n e n u m b e r
100 of PROGRAM, and the second source program star ts at l ine number
2 0 0 . I t i s t h e u s e r ' s r e s p o n s i b i l i t y . I n s u c h s e q u e n c e s , t o e n s u r e
t h a t t h e s o u r c e p r o g r a m s d o n o t o v e r l a p ; i n t h e a b o v e c a s e , i f t h e
fi r s t s o u r c e p r o g r a m i s l o n g e r t h a n 1 0 0 l i n e s , t h e n I t w i l l e x t e n d
b e y o n d l i n e n u m b e r 2 0 0 . I n t h i s c a s e , t h e s e c o n d s o u r c e p r o g r a m ,
s t a r t i n g i n l i n e n u m b e r 2 0 0 , w o u l d r e p l a c e t h a t p a r t o f t h e fi r s t
s o u r c e p r o g r a m w h i c h e x t e n d e d b e y o n d l i n e n u m b e r 1 0 0 . A s b e f o r e ,
a l l l i n e s i n t h e a b o v e e x a m p l e s a r e t r i m m e d b e f o r e t h e y a r e p l a c e d
i n t h e c u r r e n t l y a c t i v e fi l e .

P u t t i n g D a t a I n t o a C u r r e n t l y A c t i v e S e q u e n t i a l F i l e

I f t h e c u r r e n t l y a c t i v e fi l e I s a s e q u e n t i a l fi l e , t h e n M T S
w i l l b a l k w h e n a d a t a l i n e a p p e a r s . T h i s o c c u r s b e c a u s e t h e
o p e r a t i o n o f p l a c i n g a d a t a l i n e i n t o a fi l e i s a n i n d e x e d w r i t e
o p e r a t i o n , a n d i n d e x e d 1 / 0 c a n n o t b e p e r f o r m e d o n s e q u e n t i a l fi l e s
T h e r e f o r e , i f a s e q u e n t i a l fi l e I s m a d e t h e c u r r e n t l y a c t i v e fi l e
b y a u s e r , M T S m u s t b e i n f o r m e d t h a t I t i s t o p l a c e d a t a l i n e s
I n t o t h i s fi l e b y a s e q u e n t i a l w r i t e o p e r a t i o n . T o d o t h i s , o n e
i s s u e s t h e c o m m a n d :

$ S E T S E Q F C H K a O F F
w h i c h t u r n s o f f t h e i n t e r n a l fi l e c h e c k i n g i n M T S a n d c a u s e s d a t a
l i n e s t o b e s e q u e n t i a l l y w r i t t e n o n t o a s e q u e n t i a l c u r r e n t l y
a c t i v e fi l e . E a c h d a t a l i n e i s a d d e d t o t h e e n d o f * A F D * s o l o n g
a s t h i s m o d e c o n t i n u e s . T o r e v e r t t o t h e fi l e c h e c k i n g m o d e , o n e
i s s u e s t h e c o m m a n d :

$ S E T S E Q F C H K - O N

a f t e r w h i c h d a t a l i n e s w i l l c a u s e e r r o r c o m m e n t s i f * A F D * i s a
s e q u e n t i a l fi l e . T h u s , t o c r e a t e a s e q u e n t i a l fi l e a n d p l a c e
a s o u r c e p r o g r a m i n i t , o n e c o u l d u s e t h e s e q u e n c e :
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$CREATE SOURCE TYPE-SEQ
$EMPTY SOURCE
$SET SEQFCHK»OFF

s o u r c e p r o g r a m
$RELEASE
$SET SE(1FCHK»0N

If the file already existed, however, the $CREATE command in
the above sequence could be replaced by the command:

$GET SOURCE

wi th the same e ffec t , o therwise . I f one w ished to add source
l i nes t o t he end o f an ex i s t i ng sequen t i a l fi l e , w i t hou t chang ing
the current contents of the file, one could remove the $EMPTY
c o m m a n d f r o m t h e a b o v e s e q u e n c e :

$GET SOURCE
$ S E T S E ( i F C H K = O F F

a d d i t i o n a l s o u r c e p r o g r a m
$RELEASE
$SET SEQFCHK«ON

1 1 nes

In any of the above cases, the source lines will be trimmed of all
but one trailing blank before they are placed in the currently
a c t i v e fi l e .

P l a c i n g M T S C o m m a n d s i n a F i l e

There are t imes when one wishes to p lace MTS commands In to a
fi le . For example, i t is poss ib le to p lace a sequence of commands
i n a fi l e a n d h a v e M T S e x e c u t e t h i s s e q u e n c e ; t h i s I s d e s c r i b e d
in the MTS Manual. Another example is the placing of $ENDFILE or
^CONTINUE WITH lines into files as discussed in an earlier
sec t ion . To do th is , MTS prov ides the convent ion ment ioned ear l ie r
i n t h i s s e c t i o n : i f a s o u r c e l i n e b e g i n s w i t h t w o d o l l a r s i g n s
($$) , then i t i s t reated as a data l ine and one $ is de le ted.
T h u s , t h e d a t a l i n e :
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^ 2 9 3 , $ $ E N D F I L E

c a u s e s t h e d a t a l i n e :

$ E N D F I L E

to be placed In '^AFD* as line number 293, whereas the source line:
2 9 3 , $ E N D F I L E

c a u s e s a n E O F i n t h e s o u r c e s t r e a m a n d d o e s n o t a f f e c t * A F D ' ' f . To
i l lustrate further, let us suppose that a user has a set of FORTRAN
IV source programs in files named A, B, and C, and that he wishes
to compile these as a single source program. He may use the
c o m m a n d :

$RUN *F0RTG SCARDS=A+B+C

to do this, using explicit file concatenation in the $RUN command.
If, however, the files B and C are always used together, he may
i n s t e a d u s e i m p l i c i t c o n c a t e n a t i o n ; t h e s e q u e n c e :

$ C R E AT E Z
$EMPTY Z
$NUMBER
$$CONTINUE WITH A RETURN
$$CONTINUE WITH B RETURN
$$CONTINUE WITH C RETURN
$RELEASE

creates a fi le Z which may be used to reference the three fi les
A, B, and C, In that order; the $RUN command may be issued as:

$ R U N * F O RT G S C A R D S = Z

Another sequence which does exactly the same thing as the above
s e q u e n c e i s t h e f o l l o w i n g :

$ C R E AT E Z
$EMPTY Z
1 ,$$CONTINUE WITH A+B + C
$RELEASE

Obviously, the user may employ any desired combination of explicit
a n d i m p l i c i t fi l e c o n c a t e n a t i o n t o f o r m l o g i c a l fi l e s f r o m
i n d i v i d u a l fi l e s .
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6 . 0 F I L E R O U T I N E S

S e q u e n t i a l F i l e s

A s s o c i a t e d w i t h e v e r y s e q u e n t i a l fi l e a r e a t l e a s t t h r e e
logica l po inters which determine where the next read or wr i te
o p e r a t i o n w i l l s t a r t . T h a t i s t o s a y, e v e r y s e q u e n t i a l fi l e
has one Read Pointer for every file.device usage block (FDUB)
t h e u s e r h a s a t t a c h e d t o t h e fi l e , e x a c t l y o n e W r i t e P o i n t e r
a n d e x a c t l y o n e L a s t P o i n t e r . T h e s e l o g i c a l p o i n t e r s a r e a u t o
ma t i ca l l y upda ted a f te r eve ry read o r w r i t e ope ra t i on by the fi le
r o u t i n e s a s o u t l i n e d b e l o w . I n a d d i t i o n , t h e r e e x i s t s i n M T S
two FORTRAN callable subroutines, NOTE S POINT', whereby the user
c a n " r e m e m b e r " t h e c u r r e n t v a l u e s o f t h e s e l o g i c a l p o i n t e r s a n d
a t s o m e l a t e r t i m e " a l t e r " t h e v a l u e s o f t h e s e p o i n t e r s . I n
so do ing a user w i l l be ab le to s ta r t read ing and /o r wr i t i ng
a sequential file from points other than the beginning and/or
t h e e n d o f t h e fi l e .

A s c o n c e r n s t h e m a n i p u l a t i o n o f t h e s e t h r e e l o g i c a l p o i n t e r s
by t he fi l e r ou t i nes , t he f o l l ow ing i s t he case . The Read Po in te r
i s a l w a y s i n i t i a l l y s e t t o p o i n t t o t h e b e g i n n i n g o f t h e fi l e
w h e n t h e fi l e i s c r e a t e d . T h i s i s a l s o t h e c a s e f o r e a c h u s e
o f t h e fi l e ( i . e . , e v e r y t i m e t h e fi l e i s o p e n e d ) . T h e R e a d
Po in te r i s updated a f te r every read opera t ion to po in t to the
n e x t l i n e t o b e r e a d . F i n a l l y t h e R e a d P o i n t e r i s r e s e t t o
point to the beginning of the file when ever the file is emptied
o r r e w o u n d . T h e W r i t e P o i n t e r i s i n i t i a l l y s e t t o p o i n t t o t h e
beg inn ing o f the fi le when the fi le i s c rea ted , and i s upda ted
a f t e r e v e r y w r i t e o p e r a t i o n t o p o i n t t o t h e n e x t l i n e t o b e
w r i t t e n . T h e W r i t e P o i n t e r i s r e s e t t o p o i n t t o t h e b e g i n n i n g
o f t h e fi l e w h e n t h e fi l e i s e m p t i e d o r r e w o u n d . I n a d d i t i o n ,
i f a f ter any read operat ion, the Read Pointer is updated past
the Wr i te Po in te r, the Wr i te Po in te r i s upda ted to co inc ide w i th
t h e R e a d P o i n t e r . T h i s a l l o w s a u s e r t o r e w i n d a s e q u e n t i a l fi l e ,
begin reading, stop at some intermediate point and begin writing
a t tha t po in t . Th is i s s im i la r to wha t wou ld happen i f the same
operations were performed on a tape. The difference being that if
a f t e r w r i t i ng a f ew l i nes , t he use r aga in began to read the fi le ,
h e w o u l d b e g i n r e a d i n g f r o m t h e i n t e r m e d i a t e p o i n t a t w h i c h h e
previously stopped reading and started writing. (That is to say
that the Read Pointer is not updated after a write operation).

W h e n a u s e r h a s m o r e t h a n o n e l o g i c a l 1 / 0 u n i t a t t a c h e d t o t h e
same file, MTS creates a FDUB for each 1/0 unit, and each FDUB
points to the one file control block (FCB) for the file. (That
is not the case when two separate users each have a logical 1/0
u n i t a t t a c h e d t o t h e s a m e ( s h a r e d ) fi l e . I n t h i s c a s e e a c h u s e r
has a FDUB pointing to his own FCB for the given file.) The
r a m i fi c a t i o n s o f m o r e t h a n 1 R e a d P o i n t e r w i l l b e d i s c u s s e d l a t e r .
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Finally, whenever the file is opened, the Write Pointer is set
e q u a l t o t h e L a s t P o i n t e r .

T h e L a s t P o i n t e r i s i n i t i a l l y s e t t o p o i n t t o t h e b e g i n n i n g
o f t h e fi l e w h e n t h e fi l e i s c r e a t e d , a n d i s u p d a t e d a f t e r e v e r y
wr i te opera t ion to co inc ide wi th the new updated Wr i te Po in ter.
T h e L a s t P o i n t e r i s a l s o c o n s i d e r e d t h e l o g i c a l e n d o f fi l e , s o
that writing a file beginning from some intermediate point implies
that any information from that point on is to be discarded. (It
is planned in the not too distant future to provide a replace
faci l i ty for sequential files; however, for now, the above wi l l
always be the case.) Finally, the Last Pointer is reset to point
t o t he beg inn ing o f t he fi l e , wheneve r t he fi l e i s emp t i ed .

As conce rns the MTS NOTE 6 POINT sub rou t i nes , t he fo l l ow ing
can be sa id . As ind i ca ted by the a t tached subrou t ine desc r ip t i ons ,
after calling NOTE, four fullwords of information are returned to
be remembered (saved?), to be used later as the cal ler d ictates.
These four fu l lwords are respect ive ly, the Read, Wr i te and Last
Pointers, as well as the^last line number (useful only for sequential
fi l e s w i t h l i n e n u m b e r s ) a s s o c i a t e d w i t h t h e fi l e c o r r e s p o n d i n g
to the FDUB given. These pointers always correspond to the next
l i n e a b o u t t o b e r e a d o r w r i t t e n .

A t some l a te r po in t i n t ime , t he ca l l e r I s ab le t o i nd i ca te
which of these pointers he wished to a l ter for the next read or
write operation and using the information returned by NOTE, can
c a l l t h e P O I N T s u b r o u t i n e a p p r o p r i a t e l y .

Final ly, the user should be sure he understands the consequences
of reading and/or writ ing mult iple logical 1/0 units attached to
t h e s a m e fi l e . S i n c e t h e r e i s o n e R e a d P o i n t e r a s s o c i a t e d w i t h
each FDUB and thus with each logical 1/0 unit , the user is able to
read alternately from a number of different points in the file,
overlapping or not as the application dictates. However, sincethere is only one Write Pointer and one Last Pointer associated with
t h e fi l e , w r i t i n g t o m u l t i p l e l o g i c a l 1 / 0 u n i t s a t t a c h e d t o t h e
same file, amounts to simpl-y appending to the end of the file in
t h e o r d e r t h a t t h e w r i t e r e q u e s t s a r e r e c e i v e d .

The fo l l ow ing i s o f i n te res t p r imar i l y to assemb ly l anguage
users. Since sequential files can have lines (logical records)
of up to 32,767 bytes in length, before trying to read a file,
G D I N F O s h o u l d b e c a l l e d t o fi n d o u t w h a t t y p e t h e fi l e i s , a n d a l s o
w h a t t h e m a x i m u m l o g i c a l r e c o r d l e n g t h I s .

^ The rational for wanting to remember the last line number in a
sequential file with line numbers is that when writing this type
of file, the caller must insure that line numbers are in numerically ^
i ncreas i ng o rde r.
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When ca l l ing the 1/0 subrout ines SCARDS, SPRINT, READ, WRITE,
e t c . , t h e u s e r s h o u l d b e s u r e h e u n d e r s t a n d s t h e u s e o f t h e i n d e x e d
a n d s e q u e n t i a l m o d i f e r b i t s g i v e n i n t h e c a l l i n g s e q u e n c e . I n
g e n e r a l , t h e s e m o d i fi e r s r e f e r t o w h e t h e r l i n e n u m b e r s a r e b e i n g
provided by the ca1ler or should be generated by MTS. Thus, for
example , to wr i te a sequen t ia l w i th l i ne number fi le , the indexed
m o d i fi e r s h o u l d b e t u r n e d o n t o w r i t e t h e l i n e w i t h t h e d e s i r e d
l i n e n u m b e r , o t h e r w i s e M T S w i l l g e n e r a t e a l i n e n u m b e r o n i t ' s
o w n ( n o t n e c e s s a r i l y g r e a t e r t h a n t h e l i n e n u m b e r o f t h e p r e v i o u s
l i n e i n t h e fi l e ) . F u r t h e r m o r e , w h e n r e a d i n g a s e q u e n t i a l fi l e ,
w i t h t h e s e q u e n t i a l m o d i fi e r o n , M T S w i l l a l w a y s r e t u r n a l i n e
n u m b e r , e i t h e r t h e o n e a s s o c i a t e d w i t h t h e l i n e i f t h e fi l e i s o f
type sequent ia l wi th l ine numbers, or a generated one. The indexed
m o d i fi e r s h o u l d n e v e r b e o n w h e n r e a d i n g a s e q u e n t i a l o r s e q u e n t i a l
w i t h l i n e n u m b e r fi l e .

T h e f o l l o w i n g i s o f i n t e r e s t p r i m a r i l y t o t a p e u s e r s . Ta p e
u s e r s s h o u l d r e a l i z e t h a t s e q u e n t i a l fi l e s a r e v e r y s i m i l a r t o t a p e
fi l e s , c o n s e q u e n t l y , m o s t a p p l i c a t i o n s w h i c h u s e t a p e s , c o u l d
w i t h s l i g h t m o d i fi c a t i o n u s e s e q u e n t i a l fi l e s . O b v i o u s l y , s u c h
o p e r a t i o n s a s f o r w a r d s p a c i n g fi l e s , w r i t i n g e n d o f fi l e m a r k s ,
e t c . , d o n o t h a v e m e a n i n g c o n c e r n i n g s e q u e n t i a l fi l e s . ( i t i s
p l a n n e d i n t h e n o t t o d i s t a n t f u t u r e t o i m p l i m e n t f o r w a r d a n d
b a c k w a r d s p a c e r e c o r d f a c i l i t i e s a s w e l l a s a r e a d b a c k w a r d
s e q u e n t i a l c a p a b i l i t y f o r fi l e s . ) F u r t h e r m o r e , t h e @ c c m o d i fi e r
b i t i s c o m p l e t e l y i g n o r e d b y t h e fi l e r o u t i n e s ; t h u s , f o r i n s t a n c e ,
fi l e s m u s t n o t b e r e w o u n d b y w r i t i n g t h e t h r e e c h a r a c t e r r e c o r d
R E W i n t o t h e fi l e w i t h t h e @ c c m o d i fi e r b i t o n . T h e s u b r o u t i n e
REWIND should a lways be ca l led to rewind a fi le ( i t w i l l a lso
r e w i n d t a p e s , o f c o u r s e ) . F i n a l l y , i t s h o u l d b e n o t e d t h a t
b locking of records is not near ly as space saving on a sequent ia l
fi le as on a tape fi le s ince there are no "gaps" be tween log ica l
reco rds in a sequen t ia l fi le . However, b lock ing does improve the
e f fi c i e n c y o f s e q u e n t i a l fi l e s q u i t e a b i t , s i n c e t h e o v e r h e a d o f
g o i n g t h r o u g h t h e M T S i n t e r f a c e i s r e d u c e d .
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7 . I N T E R N A L F I L E S T R U C T U R E S

T h i s s e c t i o n w i l l b e a d d e d , i n t h e f o r m o f a n u p d a t e , a t a
l a t e r d a t e .
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^ C A T A L O G

C o n t e n t s : The object module of a program to print
fi l e n a m e s f o r t h e c u r r e n t u s e r . l i s t o f

U s a g e : T h i s fi l e s h o u l d b e r e f e r e n c e d b y
with ^CATALOG as the object file.

L o g i c a l 1 / 0 u n i t s r e f e r e n c e d :
S P R I N T - t h e l i s t o f fi l e s

$RUN command

Examp1es :

P a rame te rs

$RUN ^^CATALOG
$RUN ^CATALOG PAR=3/LINE,SEQ
$RUN ^CATALOG PAR=3,S
By the use of the PAR= field in the $RUN command,
a s e l e c t e d s u b s e t o f t h e u s e r ' s fi l e s c a n b e l i s t e d .
The legal parameters are divided into three groups
At most one from each group may be specified; if not
s p e c i fi e d , t h e d e f a u l t g i v e n w i l l b e u s e d . A b b r e v
ia t i ons fo r t e rms a re i n pa ren thes i s .
1 . T y p e

a . L I N E ( L ) - a l l l i n e fi l e s
b . S E Q ( S ) - a l l s e q u e n t i a l fi l e s
c . S E Q W L - a l l s e q u e n t i a 1 - w i t h - 1 i n e - n u m b e r s fi l e s

Default - al l types of files belonging to the
u s e r

2 . K i n d
a. TEMP (T) or SCRATCH (SC) - all the user's

t e m p o r a r y s c r a t c h fi l e sD e f a u l t - a l l t h e u s e r ' s p r i v a t e fi l e s
F o r m a t

3 / L I N E ( 3 )
D e f a u l t

- o u t p u t f o r m a t i s t h r e e i t e m s p e r l i n e
- o n e i t e m p e r l i n e

T h u s t h e s e c o n d e x a m p l e a b o v e w o u l d l i s t a l l t h e u s e r ' s
files that were of sequential type and would print
the output three items per line. The third example
is the same as the second, except using the abbrev
i a t i o n s .
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* F I L E D U M P

To dump a magnetic tape or file in both character
a n d b i n a r y f o r m a t s .
$RUN *FILEDUMP O=*pseudodevicename* [PAR=parameters]
$RUN ̂ FILEDUMP 0=*TAPE* PAR=FILES=3,EBCDIC

u n i t s r e f e r e n c e d :
SPRINT - dump output
0 - magnetic tape or file to be dumped
F I L E S = n
R E C O R D S = m
E B C D I C
B C D
N O D U M P

*FILEDUMP will dump a specified number of files and
records in either BCD and octal or EBCID and hexadec
imal. The number of files and records to be dumped
as well as the format are controlled by the parameter
fie ld o f the $RUN command.

Specifying "FILES=n" and/or "RECORD=m" will causen files and m records to be dumped. If only a"FILES=n"
p a r a m e t e r i s g i v e n , t h e n n c o m p l e t e fi l e s w i l l b e
dumped. If both "FILES^n" and "RECORDS=m" are given,
then n files plus the first m records in the file n+1
will be dumped. If neither of these parameters is
given, then the tape will be d.umped until two con-
s e q u e n t i v e fi l e m a r k s a r e e n c o u n t e r e d .
"BCD" or "EBCDIC" will force the dump to be in the
appropriate format. If BCD format is requested, the
two high-order bits of each data byte are masked off
in the dump. All non-printing graphics in the EBCDIC
(or BCD) portion of the dump will print as the charac
t e r p e r i o d ( . ) .

The parameter NODUMP will suppress the printing of the
dump portion of -vpiLEDUMP output. The header linewh I ch p recedes each record and which gives the file
and record numbers, the record length, density and
mode will continue to print, but the data dump will
n o t .

If the FDname specified as logical device zero is a
7 track tape, the default is BCD. If the FDname refers
to a fi le o r a 9 - t rack tape, the de fau l t i s EBCDIC.
The BCD character set uses the IBM scientific (ALTERNATE)
BCD graph ics . No te tha t th i s charac te r se t i s no t
the IBM STANDARD (BUSINESS) BCD.
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The object module of the file scan prograi

P u r p o s e :

U s a g e :

To locate a line in a file according to a given format and
print the l ine and l ine number.

The filescan program is invoked by an approppate $RUN
command specifying ♦FILESCAN as the file where the object
c a r d s a r e f o u n d .

Log ica l I /O un i ts re fe renced:
S C A R D S - f o r m a t a n d fi l e n a m e i n p u t .
SPRINT - requests, line, and line number of selected line
S E R C O M - e r r o r c o m m e n t s .

D e s c r i p t i o n ♦FILESCAN will first print "ENTER FORMAT" on SPRINT. There
are three types of format terms: sk ip, t ransfer, and
character string. These are entered via SCARDS. The skip
term consists of the letter S followed by an optional minus
sign followed by a string of decimal digits. The value ofthe digit string is the number of columns to be skipped. The
t r a n s f e r t e r m c o n s i s t s o f t h e l e t t e r T f o l l o w e d b y a s t r i n g
o f dec ima l d i g i t s . The va l ue o f t he d i g i t s t r i ng i s t ne
column in the lines of the file to be scanned where the next
skip or character string term will start. The character
string term is delimited by primes. The characters in the
string are compared with the appropriate columns of the lines
of the file to be scanned. A maximum of 20 character str ings
may be used in one format. If a prime is desired in the
character string, it may be represented by two consecutive
p r i m e s . ( N o t e : U n l e s s i t i s t h e l a s t c n a r a c t e r i n a
character string, each prime reduces the maximum number of
character strings by one.) Commas may be used to separate
format terms, but they are not necessary. The format is
terminated by the first blank not in a character string or by
the end of the line. If the first character entered is a >,
i t is assumed that the characters immediately fo l lowing name
a fi l e a n d t h a t t h e p r e v i o u s f o r m a t i s t o b e u s e d . I t
"CONTINUE" ( or "C") is entered, the scan is continued with
the next l ine in the same file using the same format.

After the format is entered, ♦FILESCAN will print "ENTER FILE
NAME" on SPRINT. The file name is entered via SCARDS and may
be followed by a line number range and/or modifiers as for
GETFD. The first blank or end of l ine terminates the file
name. L ines in the fi le must be less than 256 bytes in
l e n g t h .
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A n e n d - o f - fi l e w h e n a fi l e n a m e i s r e q u e s t e d w i l l c a u s e a
f o r m a t r e q u e s t . A n e n d o f fi l e w h e n a f o r m a t i s r e q u e s t e d
w i l l c a u s e t e r m i n a t i o n .

E x a m p l e : I f i t w a s d a s i r e d t o fi n d l i n e s c o n t a i n i n g " L A " i n c o l u m n s 1 0
a n d 1 1 a n d " R U , " i n c o l u m n s 1 6 - 1 8 o f t h e fi l e s F I L E a n d
F I L E 1 , t h e i n p u t ( u n d e r l i n e d ) a n d r e q u e s t s m i g h t b e :

# M U N _ * F I I i E S C A N
♦ EXECUTION iililNS

E N T E R F O R M A T

2 1 0 1 L A ' « . S 4 » R 4 ^
E N T E R F I L E N A M E

fi l e
1 1 4 L A R 4 , I N P U T

E N T E R F O R M A T
C O N T I N U E

1 2 3 L A R 4 , 1 ( , R 4 )
E N T E R F O R M A T

> F I L E 1
1 2 L A R 4 , = A ( W H E R E )

E N T E R F O R M A T
E N D F I L E
♦E X E C U T I O N T E R M I N AT E D
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♦ F I L ^ N I F F

%

C o n t e n t s : T h e o b j e c t n o d u l e o f t h e fi l e - s n i f fi n g p r o g r a m .

Purpose : To p r in t the s to rage charac te r i s t i cs o f MTS fi les .

Usage: The program accepts the names of fi les and displays the
c h a r a c t e r i s t i c s o f e a c h . ( N o c h a n g e i s m a d e t o a n y fi l e ) .
I f informat ion on only one file is wanted, i ts name should be
given as the parameter field (PAR=) on the $RUN command. If
the PAR field is omitted, names are read via GUSER unti l an
e n d - o f - fi l e i s s e n s e 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 P R I N T - t h e o u t p u t d e s c r i b i n g t h e fi l e .
G U S E R - t h e n a m e s o f t h e fi l e s , o n e a t a t i m e .
SERCOM - the message "ENTER FILE NAME" before reading each

fi l e n a m e .

E x a m p l e s : # $ R U N * F I L E S N I F F PA R = T E S T 3
# E X E C U T I O N B E G I N S

F I L E = T E S T 3
L O C = D I S K

T y P E = L I N E
VOLUME=MTS005, NO. EXTENTS=02
N O . L I N E S = 0 0 a 6 5 , AV E . L E N G T H = 0 8 0
NO. PAGES=(014,012), SIZE PARS=(01024,00896).
P E R M I T C O D E = N O N E

# E X E C U T I O N T E R M I N A T E D

# $ R U N * F I L E S N I F F
# E X E C U T I O N B E G I N S

E N T E R F I L E N A M E . . .
R O O T

F I L E = R O O T

L O C = D \ S K
T Y P E = S E Q U E N T I A L
VOLUME=MTS101, NO. EXTENTS=01
NO. PAGES=(002,002) , SIZE PARS=(00128,00128) .
P E R M I T C O D E = R O

E N T E R F I L E N A M E . . .

[ e n t e r a n e n d - o f - fi l e t o t e r m i n a t e ]

T o r u n * F I L E S N I F F o n a l l y o u r fi l e s :
$ R U N * C ATA L O G S P R I N T = - T E M P
$ R U N ♦F I L E S N I F F G U S E R = - T E M P
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D e s c r i p t i o n o f o u t p u t :

L O C s T h e d e v i c e o n w h i c h t h e fi l e i s l o c a t e d .

T y P E = T h e t y p e o f t i l e o r g a n i z a t i o n .

V O L U M E = T h e n a m e o f t h e d i r e c t a c c e s s v o l u m e o n w h i c h t h e
n a m e d fi l e i s l o c a t e d . I f i t i s d i v i d e d a m o n g
s e v e r a l v o l u m e s , t h i s i s t h e n a m e o f t h e v o l u m e o n
w n i c h t h e fi r s t e x t e n t r e s i d e s .

N O . E X T E N T S = T h e n u m b e r o f d i s t i n c t c o n t i g u o u s a r e a s o n t h e
n a m e d v o l u m e ( a n d p o s s i b l y o t h e r v o l u m e s ) a l l o c a t e d
t o t h e fi l e .

N O . L I N E S = T h e c u r r e n t n u m b e r o f l i n e s i n t h e fi l e ( o n l y f o r
l i n e fi l e s ) .

A V E . L E N G T H = T h e a v e r a g e n u m b e r o f c h a r a c t e r s p e r l i n e ( o n l y f o r
l i n e fi l e s ) .

N O . P A G E S = ( X , Y ) X i s t h e c u r r e n t n u m b e r o f p a g e s o f s t o r a g e ( f o r
t h e s p e c i fi e d fi l e ) f o r w h i c h t h e u s e r i s c h a r g e d .
Y i s t h e n u m b e r f o r w h i c h h e w o u l d b e c h a r g e d i f
t h e fi l e w e r e r e - c r e a t e d w i t h a s i z e a p p r o p r i a t e
f o r i t s c u r r e n t c o n t e n t s .

S I Z E P A H S = ( H , Z ) W i s t h e " c u r r e n t s i z e p a r a m e t e r " f o r t h e fi l e . Z
i s t h e " m i n i m a l s i z e p a r a m e t e r " . H r o u g h l y
d e s c r i b e s t h e s i z e o f t h e fi l e i n t e r m s o f t h e
o p t i o n a l S I Z E p a r a m e t e r o n t h e C R E AT E c o m m a n d , a n d
Z i s t h e s i z e p a r a m e t e r w h i c h s h o u l d b e g i v e n i f
t h e o w n e r w i s h e s t o r e c r e a t e t h e fi l e w i t h m i n i m a l
s i z e a p p r o p r i a t e f o r i t s c u r r e n t c o n t e n t s .
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P u rpose: T o p r i n t o u t t h e u s e c o u n t a n d l a s t r e f e r e n c e d a t e
a s w e l l a s o t h e r I n f o r m a t i o n a b o u t a fi l e .

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 a $ R U N c o m m a n d .

L o g i c a l 1 / 0 u n i t s r e f e r e n c e d :
G U S E R - I n p u t f o r fi l e n a m e s i f n o p a r a m e t e r g i v e n .
S E R C O M - C o m m a n d s t o u s e r
S P R I N T - O u t p u t i n f o r m a t i o n

P a r a m e t e r s : F i l e n a m e o r *

S e e d e s c r i p t i o n b e l o w

E x a m p l e s : $ R U N ^ F I L E U S E P A R = A F I L E
$ R U N * F I L E U S E P A R = *

D e s c r i p t i o n : I f a p a r a m e t e r i s g i v e n , t h e p r o g r a m c h e c k s f o r *
i n w h i c h c a s e a l l t h e u s e r ' s fi l e s a r e a s s u m e d
r e s p e c t i v e l y ; o t h e r w i s e t h e u s e r fi l e n a m e g i v e n
i s u s e d .

I f n o p a r a m e t e r i s g i v e n , t h e u s e r i s a s k e d v i a G U S E R
t o e n t e r a fi l e n a m e . A n e n d - o f - fi l e w i l l t e r m i n a t e
t h e p r o g r a m a t t h i s p o i n t .

T h e s i n g l e l i n e o f o u t p u t p r i n t e d o n S P R I N T c o n s i s t s
o f t h e f o l l o w i n g :

F I L E N A M E -
O W N E R - T h i s i s t h e s i g n o n - I D o f t h e p e r s o n w h o

c r e a t e d t h e fi l e .
T Y P E - L I N E , S E Q o r S E ( i W
L O C A T I O N - D I S K
U S E C O U N T - A n i n t e g e r c o u n t o f t h e n u m b e r o f

t i m e s t h e fi l e h a s b e e n u s e d
( " o p e n e d " ) s i n c e t h e fi l e w a s c r e a t e d

L A S T R E F - T h e d a t e t h e fi l e w a s l a s t r e f e r e n c e d

( " o p e n e d " )
C R E D A T E - T h e d a t e t h e fi l e w a s c r e a t e d
V O L U M E - T h e n a m e o f t h e d i r e c t a c c e s s d e v i c e

o n w h i c h t h e fi l e r e s i d e s .

S u c h t h i n g s a s $ R U N n i n g , $ L I S T i n g a n d $ C O P Y i n g a fi l e
a s w e l l a s * E D I T i n g , * F I L E S N I F F i n g , e t c . , w i l l c h a n g e
t h e u s e c o u n t l a s t r e f e r e n c e d a t e . H o w e v e r , t h e
s a v i n g o f fi l e s p e r f o r m e d b y t h e s y s t e m n i g h t l y d o e s
n o t a f f e c t t h e s e c o u n t s , n o r d o e s t h e r u n n i n g o f
^ C A T A L O G o r ^ F I L E U S E .
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♦ F S A V E

C o n t e n t s : * F S AV E c o n t a i n s t h e o b j e c t m o d u l e o f t h e fi l e s a v e a n d
r e s t o r e p r o g r a m .

Purpose; To save files (seguential or line) on tape and restore them
from tape by name w i th l i ne numbers .

Usage : The p rog ram i s i nvoked by a $RUN command .

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 - T h e s o u r c e o f i n s t r u c t i o n s t o * F S A V E
SPRINT - Program messages and error comments.
S E R C O M - e r r o r m e s s a g e s
G U S E R - p r o m p t i n g , i f c o n v e r s a t i o n a l
0 - The pseudo-dev ice name of the 9 t rack tape to be

u s e d .

Description: *FSAVE reads its instructions from SCARDS, prints messages
and error comments on SPRINT, and prompts on GUSER and
S E R C O M .

The l ines f rom SCARDS conta in commands ( fo l lowed by the
filenames which the commands are to operate on in the case of
save and restore). The commands are preceded by three dots
( . . . ) t o d i s t i n g u i s h t h e m f r o m fi l e n a m e s . O n e l e t t e r
a b b r e v i a t i o n s o f t h e c o m m a n d s a r e a l l o w e d .

T h e c o m m a n d s a r e :

1 . . . . S A V E ( a b b r e v i a t i o n : . . . S )

This command causes ♦FSAVE to save the f i les whose names
are given on lines following the "..SAVE" command. If
t h e l i n e c o n t a i n s o n e n a m e , t h e fi l e b y t h a t n a m e i s
saved on the tape and remembered on tape by the same
name. I f the l ine con ta ins two names, the fi rs t name is
t a k e n a s t h e fi l e n a m e o n d i s k b u t t h e fi l e i s l a b e l e d o n
t a p e w i t h t h e s e c o n d n a m e .

Do not specify a line number range on any of the file
names. »FSAVE wi l l save the ent i re contents o f the f i le
(from l ine -99999.999 to ♦99999.999). Each l ine wil l
retain i ts original number, i f restored to a l ine file.

2 . . . . R E S T O R E ( a b b r e v i a t i o n : . . . R )

This command causes *FSAVE to restore the fi les whose
names are given on l ines fol lowing the ".. .RESTORE"
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command. I f the l ine contains one name, the file on tape
is restored to a file on disk by the same name.

I f t h e l i n e c o n t a i n s t w o n a m e s , t h e fi r s t n a m e i s t h e
n a m e o f t h e fi l e o n t a p e a n d t h e s e c o n d i s t h e n a m e o f
t h e d i s k fi l e i n t o w h i c h i t i s t o b e r e s t o r e d . * F S A V E
empt ies the d i sk fi le be fo re res to r ing . I f . . .BESTOHE i s
f o l l o w e d b y . . . A L L , a l l fi l e s o n t h e t a p e w i l l b e
r e s t o r e d . I f t h e d i s k fi l e i s n o t t h e s a m e t y p e a s t h e
fi l e o r i g i n a l l y s a v e d , t h i s w i l l b e n o t e d o n S P R I N T a n d
t h e u s e r w i l l b e g i v e n t h e o p p o r t u n i t y t o c a n c e l t h e
r e q u e s t i n t e r m i n a l m o d e .

3 . . . . L I S T ( a b b r e v i a t i o n : . . . L )

This command causes a list of all the files currently on
t h i s t a p e t o b e p r o d u c e d .

N o t e s :

* F S AV E m a i n t a i n s a t a b l e o f c o n t e n t s a t t h e e n d o f t h e
tape ( i t has to be at the end so that the tape can have
d a t a a d d e d t o i t a r e c o r d a t t h e b e g i n n i n g o f t h e
t a p e c a n n o t b e s a f e l y o v e r w r i t t e n ) . T h e fi r s t t h i n g
♦FSAVE does is skip to the end of the tape and read the
table of contents. At this point, the tape is positioned
correct ly for saving addi t ional fi les. I f you are going
t o s a v e a n d r e s t o r e fi l e s i n t h e s a m e r u n , i t i s m o r e
e f fi c i e n t t o s a v e fi r s t , t h e n r e s t o r e , s i n c e r e s t o r e
r e q u i r e s t h a t t h e t a p e b e r e w o u n d . T h e l i s t f u n c t i o n
w o r k s f r o m t h e i n - c o r e c o p y o f t h e t a b l e o f c o n t e n t s a n d
can be executed at any time without penalty.

Tne first t ime a tape is used, you must specify PAR=INIT
s o t h a t ♦ F S AV E d o e s n o t a t t e m p t t o f i n d a n o n - e x i s t e n t
table of contents. When the same tape is later used, you
m u s t n o t s p e c i f y PA R = I N I T s i n c e t h i s w o u l d c a u s e * F S AV E
to overwr i te fi les that have been prev ious ly saved.

T h e m a x i m u m n u m b e r o f fi l e s t h a t m a y b e s a v e d o n a t a p e
i s 2 5 0 .

T h e m a x i m u m n u m b e r o f l e t t e r s i n a fi l e n a m e i s 1 6 .

Parameters: PAR=INIT is specified if this is the first time that any
files are to be saved on this tape.

Examples: $RUN AMOUNT PAR=L999 9TP *TAPE« RING=IN 'TAPE ID*
$RUN ♦FSAVE 0=*TAPE* PAR=INIT
. . . S A V E

X

Y F I L E 2 ^
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z

$ E N D F I L E

This run initializes a tape and saves the files X, Y and Z.
The file Y is saved under the name FILE2.

t

$RUN *flOUNT PAR=P999 9TP *SAVE* RING=IN 'TAPE ID«
$RUN *FSAVE 0=*SAVE*
. . . S A V E
Q
F O R T S O U R C E
. . . R E S T O R E
R F I L E
0 B J 2 X R Q
. . . L I S T
S E N D F I L E

This run uses a tape which has previously been used file
save. It adds the files Q and FORT (under the name SOURCE)
to the tape, restores the files RFILE and 0BJ2 (0BJ2 is
restored to the disk file called XRQ), and lists the names of
a l l t h e fi l e s o n t h e t a p e .

■»
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♦ P E R M I T

*

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 t o a l l o w u s e r s t o p e r m i t t h e i r
fi l e s t o b e a c c e s s e d b y o t h e r u s e r s .

t

P u r p o s e : To a l l o w fi l e s t o b e s h a r e d b e t w e e n u s e r I D n u m b e r s .

U s a g e : T h e p r o g r a m i s i n v o i c e d b y a $ R U N c o m m a 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 :
G U S E R - fi l e n a m e , a c c e s s t y p e a n d / o r s h a r e r s

( u n l e s s p a r a m e t e r s a r e g i v e n ) .

Desc r i p t i on : Th ree pa rame te rs sepa ra ted by b l anks a re requ i red as i npu t
f o r e a c h fi l e b e i n g p e r m i t t e d . T h e y a r e :

W h a t H o w W h o

W h a t = t h e n a m e o f t h e fi l e t o b e s h a r e d .

H o w = t h e t y p e o f s h a r i n g a c c e s s a l l o w e d . C u r r e n t l y
R e a d - o n l y i s t h e o n l y t y p e o f a c c e s s a l l o w e d a n d i s
d e s i g n a t e d b y R O . T h i s p a r a m e t e r s h o u l d b e o m i t t e d
i f R e a d - o n l y i s n o t d e s i r e d .

N o t e s :

*

1

1 . D e s i g n a t i o n o f a fi l e b y a u s e r a s
R e a d - o n l y s h a r e d a l l o w s o t h e r u s e r s t o
a c c e s s t h a t fi l e d i r e c t l y ( w i t h o u t h a v i n g
t o c o p y i t v i a t h e ♦ C O P Y p r o g r a m ) . T h i s
fi l e m a y t h e n o n l y b e r e a d - i t m a y n o t b e
c h a n g e d , e v e n b y t h e o w n e r o f t h e fi l e .
2 . I f t h e o w n e r o f t h e fi l e " X " h a s
S I G N O N I D A B C D , t h e n t h e fi l e n a m e A B C D : X
w i l l r e f e r t o t h i s fi l e a n d m a y b e u s e d
a n y w h e r e a fi l e n a m e m a y b e u s e d p r o v i d e d
t h a t t h e u s a g e i s a r e a d - t y p e u s a g e a n d
p r o v i d e d t h a t u s e r A B C D h a s p e r m i t t e d fi l e
" X " a s R e a d - o n l y s h a r e d -
3 . I f o n e h a s a fi l e w h o s e n a m e h a s a
c o l o n a s o n e o f t h e fi r s t fi v e c h a r a c t e r s ,
h e m u s t r e f e r t o i t u s i n g X X X X : fi l e n a m e
w h e r e X X X X i s h i s S I G N O N I D , e . g . , i f u s e r
A B C D h a s fi l e 0 : 1 h e m u s t r e f e r t o i t a s
A B C D : 0 : 1 .
4 . T h e fi l e s h o u l d b e c o m p l e t e l y p r e p a r e d
a n d c h e c k e d b e f o r e b e i n g p e r m i t t e d a s R O .
I f c h a n g e s m u s t b e m a d e l a t e r , i t m u s t b e
u n p e r m i t t e d ( p e r m i t t e d w i t h N O N E ) b e f o r e
t h e c h a n g e s c a n b e m a d e . T h i s m u s t n o t b e
d o n e w h e n s o m e o n e e l s e i s u s i n g i t . P r e -
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s e n t l y t h e r e i s n o c h e c k o a d e t o d e t e r m i n e
w h e t h e r s o m e o n e i s a c c e s s i n g t h e fi l e w h e n
i t i s b e i n g u n p e r m i t t e d .

W h o = t h e s h a r e r s w h o a r e a l l o w e d t o a c c e s s t h e fi l e . '
C u r r e n t l y t h r e e c l a s s e s o f s h a r e r s a r e a l l o w e d .
T h e s e a r e :
A L L - m e a n i n g a l l u s e r s ( d e f a u l t ) . J
P R J N O - m e a n i n g a l l u s e r s w h o h a v e t h e s a m e

p r o j e c t n u m b e r a s t h e p e r m i t t i n g u s e r .
T h e p r o j e c t n u m b e r a p p e a r s a s " c h a r g e
n u m b e r " o n t h e t a i l - s h e e t o f b a t c h r u n s .
I t i s n o t ( i n m o s t c a s e s ) t h e s a n e a s t h e
S I 6 N 0 N I D . S t u d e n t s i n a c l a s s , o r o t h e r
g r o u p i n g s o f u s e r s , a r e a s s i g n e d d i f
f e r e n t S I G N O N I D * s b u t t h e s a m e p r o j e c t
n u m b e r .

N O N E - m e a n i n g n o o n e e l s e .

N o t e s : 1 . C u r r e n t r e s t r i c t i o n : I f R O i s s p e c i
fi e d , A L L i s a s s u m e d .
2 . I f P R J N O o r A L L i s s p e c i fi e d , t h e
p r o g r a m * C O P Y m a y b e r u n t o m a k e a c o p y
o f t h e fi l e u n d e r a n e w u s e r I D .
3 . W h e n a fi l e i s c r e a t e d , i t h a s a c c e s s
t y p e N O N E .

E x a m p l e s : $ R U N ♦ P E R M I T P A R = M y F I L E R O

p e r m i t s t h e fi l e t o b e R e a d - o n l y s h a r e d b y a l l u s e r s .

$ R U N ♦ P E R M I T P A R = N Y F I L E 2

p e r m i t s t h e f i l e t o b e c o p i e d b y a l l u s e r s v i a ♦ C O P Y.

T o p e r m i t s e v e r a l fi l e s , t h e p a r a m e t e r fi e l d s h o u l d b e
o m i t t e d . T h e p r o g r a m w i l l r e q u e s t t h e i n f o r m a t i o n v i a
l o g i c a l I / O u n i t G O S E H .

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

J


