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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 not ified
of all differences between what this manual says and what the
s y s t e m a c t u a l l y d o e s .

Th i s pub l i ca t i on i s i n tended to rep resen t t he cu r ren t
s ta te -o f - the -sys tem. However, i t shou ld no t be cons t rued as
an obl igat ion to maintain the system as so stated. The MTS
system, like most good systems, is continually being improved.
As a result, additions, extentions, changes and deletions will
occur. Not ice of such changes wi l l be made and provis ion for
a manual updating service has been planned.

E r r o r s , c o m m e n t s a n d s u g g e s t i o n s s h o u l d b e s e n t t o :

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

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

U n i v e r s i t y o f A l b e r t a
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1 . 1
Comma fffiis

1 . 0 N O T A T I O N

T h e d e s c r i
e x p ] i c i t l y g i v i
a n d e f f e c t , a n d

F o r t h o s e
p a r t i s I d e n t i f

No ta 11

l o w e r c a s e

iptlon of the commands give the name, a prototype.
d"examp1esdescriptions of the purpose, usage,
commands which may be abbreviated, the necessary

Fled by underlining In the prototype command.
Ion conventions used In the prototype are:
represents a generic type which is to be replaced
u L r ® s u p p l i e d b y t h e
indicates material to be repeated verbatim In the
command (although this can be entered as uppercase,
l o w e r c a s e o r m i x e d ) ^ '
Indicates that the material within the brackets
I s o p t l o n a 1
indicates that the material within the braces rep
resents choices, from which exactly one must be
s e I e c t e d ,

indicates that the preceeding syntactic unit mayb e r e p e a t e d I n d e fi n i t e l y ^
(1) Indicates the default value where several

c h o i c e s e x i s t .
(2) Indicates the abbreviated form



2. 1
C o m m a n d s

2 . 0 D E F I N I T I O N S

C o m m o n G e n e r i c T y p e s

h h h h - a h e x a d e c i m a l c o n s t a n t c o n s i s t i n g o f I t o 8 h e x
a d e c i m a l d i g i t s

F n a m e - a fi l e n a m e

F D n a m e - a fi l e o _ r d e v i c e n a m e
G R x - t h e g e n e r a l r e g i s t e r x , w h e r e x i s a d e c i m a l i n t e g e r

f r o m 0 t o 1 5 o r a h e x a d e c i m a l i n t e g e r f r o m 0 t o 9 o r
A t o F .

F R y - t h e fl o a t i n g p o i n t r e g i s t e r y , w h e r e y i s o n e o f t h e
i n t e g e r s 0 , 2 , A , o r 6 .

h h h hR F a { } - a c o r e s t o r a g e r e l o c a t i o n f a c t o r , w h e r e h h h h i s t h e
h e x a d e c i m a l v a l u e o f t h e r e l o c a t i o n f a c t o r o r G R x
i n d i c a t e s t h e g e n e r a l r e g i s t e r w h o s e c o n t e n t s a r e t o
b e u s e d a s t h e r e l o c a t i o n f a c t o r .

l i m i t s p e c s - k e y w o r d p a r a m e t e r s w h i c h s p e c i f y l i m i t s f o r e x e c u t i o n
time, pages printed or cards punched (see complete
d e s c r i p t i o n b e l o w ) .

i o s p e c s - k e y w o r d p a r a m e t e r s o f t h e f o r m
l o g i c a l I / O u n i t « F D n a m e

w h e r e l o g i c a l I / O u n i t i s o n e o f t h e f o l l o w i n g :

S C A R D S
S P R I N T
S E R C O M
S P U N C H
G U S E R
n u m b e r s 0 t o 9

l o c n - a n a d d r e s s o f a c o r e s t o r a g e l o c a t i o n g i v e n b y a n
o p t i o n a l r e l o c a t i o n f a c t o r a n d a d i s p l a c e m e n t , i . e . ,

[RF= { grIJ''}] hhhh
( s e e d i s c u s s i o n a t R e l o c a t i o n F a c t o r s a n d C o r e S t o r a g e
Add resses be 1ow).

R e l o c a t i o n F a c t o r s

A g l o b a l r e l o c a t i o n f a c t o r i s m a i n t a i n e d f o r r e f e r e n c i n g
l o c a t i o n s i n c o r e s t o r a g e . I n i t i a l l y i t ' s v a l u e i s z e r o . T h e
global relocation factor can be changed by the $SET RF« command.

A l o c a l r e l o c a t i o n f a c t o r , w h i c h o v e r r i d e s t h e g l o b a l r e
locat ion factor, can be given In certa in of the commands, and
r e m a i n s i n e f f e c t f o r t h e d u r a t i o n o f t h e c o m m a n d , u n l e s s c h a n g e d



2 . 2
C o m m a n d s

b y a s u b s e q u e n t l o c a l r e l o c a t i o n f a c t o r .

C o r e S t o r a g e A d d r e s s e s

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

L i m i t P a r a m e t e r s

I n o r d e r t o p r e v e n t r u n - a w a y j o b s I n b a t c h r u n s , I t I s
n e c e s s a r y t o p r o v i d e s o m e m e a n s f o r t h e u s e r t o l i m i t t h e t i m e
a j o b m a y u s e a n d t h e a m o u n t o f o u t p u t ( p a p e r a n d c a r d s ) I t p r o
d u c e s . I t I s a l s o o f t e n d e s l r e a b l e f o r u s e r s a t a t e r m i n a l t o
b e a b l e t o l i m i t a R U N o f a p r o g r a m . T o p r o v i d e t h i s f a c i l i t y ,
l i m i t k e y w o r d - p a r a m e t e r s a r e p r o v i d e d . T h e y a r e o f t w o t y p e s ,
g 1 o b a 1 a n d l o c a l .

G l o b a l l i m i t s a r e l i m i t s f o r t h e e n t i r e j o b , f r o m S I G N O N
t o S I G N O F F. T h e y a r e t o b e p l a c e d o n t h e $ S I G N O N c a r d f o r b a t c h
j o b s . D e f a u l t v a l u e s a r e a s s u m e d f o r a n y o m i t t e d p a r a m e t e r s .
T h e c u r r e n t d e f a u l t v a l u e s a r e g i v e n I n t h e t a b l e b e l o w .

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

T h e fi r s t l i m i t t o b e e x c e e d e d , w h e t h e r g l o b a l o r l o c a l ,
causes a comment to be printed and the job to be terminated (In
batch operat ion), or a return to command mode ( in terminal oper
a t i o n ) .

Quant I t

C P U t i m e X' MEen[̂ ]
P a g e s o f o u t p u t P A G E S = I
P u n c h e d c a r d s C A R D S = I

w h e r e X a n I n t e g e r o f u p
n I s a n u m b e r s I m I 1 a r

U n i t s
s e c o n d s
m l n u t e s

p a g e s

c a r d s

5 d i g i t s
f o r m t o

G 1 o b a 1 D e f a u l t

3 0 s e c o n d s

5 0 p a g e s

1 c a r d

1 I n e n u m b e r :
d i g i t s I n f r o n t o f t h e d e c i m a l p o i n t ; u p t o 3
a f t e r t h e d e c i m a l p o i n t .

T h e n e c e s s a r y p a r t o f t h e k e y w o r d I s u n d e r l i n e d .
E x a m p l e s : T = 6

TIme = 0 . 1m
P = 6 2
C A R D S = A 0 0

u p t o 5
d i g i t s



3 . 1
C o m m a n d s

3 . 0 C O M M A N D S

I n t h e f o l l o w i n g c o m m a n d d e s c r i p t i o n s , t h e d o l l a r s i g n
($) proceeding the command name, when occurring as the first
c h a r a c t e r i n a n i n p u t l i n e f r o m ^ S O U R C E * , I n d i c a t e s t h a t t h e l i n e
c o n t a i n s a c o m m a n d .

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
only, the $ In a command l ine may be omitted (I f there Is no l ine
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 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 m o d e . T h e b e g i n n i n g u s e r I s w e l 1 - a d v l 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 .



3 . 2
C o m m a n d s

N a m e : S I G N O N

To i d e n t i f y a u s e r t o t h e s y s t e m
$sIGNON ccld (batch specs] ['comment']
If the abbreviation $SIG Is used, Its meaning is taken
in context: If no one Is signed on, SIG means $SI6N0N;
if someone is signed on, $SIG means $SIGNOFF.
ccid is the user's identification assigned by the
computing center. Complaint will be made if It Is
o m i t t e d o r i n c o r r e c t . I f m o r e t h a n f o u r c h a r a c t e r s
are given for ccid, only the first four will be used.
If the given ccid has a password, the system will prompt
for the user's password at the terminal or. In the
case of a batch job, expect the card following the
$SIGNON card to contain the password In columns 1-6.
batchspecs are any of the following batch job global
l imi t spec I f I cat Ions

II ME - n {| }
P^AGES = n
£ARDS " n

o r t h e c o p i e s s p e c i fi c a t i o n
C O P I E S = n

(see the Batch Users' Guide).
Comment is any character string enclosed in quotes (').
The batch user should enter his name to facilitate
o u t p u t I d e n t i fi c a t i o n
$ S I G S I D l

N a m e : S I G N O F F

P u r p o s e : T o n o t i f y t h e s y s t e m o f a u s e r ' s d e p a r t u r e
Prototype: $S IGNOFF [£HORT]
U s a g e : A n a b b r e v i a t e d f o r m o f t h e s i g n - o f f i n f o r m a t i o n i s

t y p e d a t t h e t e r m i n a l w h e n ' S H O RT ' o r S i s g i v e n a s
a p a r a m e t e r .

E f f e c t : A l l d e v i c e s a t t a c h e d ( a n d s t o r a g e a q u i r e d ) a r e r e l
eased, all files are closed, and the system quiescently ^
a w a i t s t h e a r r i v a l o f t h e n e x t u s e r o n t h a t t e r m i n a l .

E x a m p l e : $ S I G S



3 . 3
C o m m a n d s

N a m e : C R E A T E

P u r p o s e : T o c r e a t e e i t h e r a p e r m a n e n t o r s c r a t c h fi l e
n L I N E

Prototype: $CREATE Fname[S IZE4 nT}] tTYPE=f SEQ }] [VOLUME=vol name]
n P S E f t W L

U s a g e : C o m p l a i n t w i l l b e m a d e I f F n a m e a l r e a d y e x i s t s .
T h e e s t i m a t e d S I Z E o f t h e fi l e I s g i v e n b y :

n - t h e n u m b e r o f k O b y t e l i n e s .
nP - t he number o f A096 by tes pages , o r
n T - t h e n u m b e r o f 7 2 9 ' * b y t e t r a c k s .

I f t h e S I Z E p a r a m e t e r i s o m i t t e d , t h e d e f a u l t s i z e o f
a p e r m a n e n t fi l e I s a p p r o x i m a t e l y 5 0 - 1 0 0 l i n e s a n d t h e
d e f a u l t s i z e o f a s c r a t c h fi l e I s a p p r o x i m a t e l y 6 5 O
1 1 n e s .

The file TYPE may be l ine (LINE), sequential (SE(i) or
sequential with line numbers (SE^WL). If the TYPE para
m e t e r i s o m i t t e d , t h e d e f a u l t t y p e I s L I N E .

The SIZE parameter may be as la rge as 12800 for L INE
fi l e s , a n d a s l a r g e a s ? f o r S E Q u e n t l a l fi l e s . C o m
p l a i n t w i l l b e m a d e I f t h e s i z e p a r a m e t e r g i v e n I s
1 a rger.

Volname Is the name of the (presumably private) VOLUME
o n w h i c h t h e fi l e I s t o b e c r e a t e d . I f t h e V O L U M E
p a r a m e t e r I s o m i t t e d , t h e fi l e w i l l b e p l a c e d o n a
p u b l i c v o l u m e w h e r e t h e r e I s s p a c e a v a i l a b l e f o r I t .
E x p l i c i t c r e a t i o n o f s c r a t c h fi l e s I s o n l y n e c e s s a r y
w h e n t h e e s t i m a t e d fi l e s i z e e x c e e d s t h e d e f a u l t s i z e ,
o r t h e fi l e t y p e I s s e q u e n t i a l , s i n c e s c r a t c h fi l e s
a re c rea ted au tomat i ca l l y when named In a command .
T h e e m p t y fi l e F n a m e I s c r e a t e d a n d b e c o m e s t h e a c t i v e
fi l e . I . e . , V k A F D i ^

c r e a t e - t e m p f 1 1 e s l z e « 1 0 0 0
0 J H E F 1 L E " - T E M P F I L E " H A S B E E N C R E AT E D .

# $ c r f l t 3 s t a n z a 7 s i z e = « 1 0 p t y p e ^ s e q
i f J k i E F I L E ' • F I T 3 5 S TA N Z A 7 " H A S B E E N C R E AT E D .



3 . ^
C o m m a n d s

N a m e : D E S T R O Y

P u r p o s e : T o d e s t r o y a fi l e

Pro to type : $^STROY Fname
U s a g e : C o m p l a i n t I s m a d e i f t h e p a r a m e t e r i s m i s s i n g , o r t h e

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

E f f e c t : T h e fi l e i s d e l e t e d f r o m t h e u s e r ' s fi l e c a t a l o g a n d
s p a c e o c c u p i e d b y t h e fi l e i s r e t u r n e d t o t h e p u b l i c
d o m a i n . T h e u s e r i s i n f o r m e d t h e fi l e h a s b e e n d e s
t r o y e d s u c c e s s f u l l y .

E x a m p l e s : # $ d e m y fi l e
i l f F I L E " M Y F I L 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 .
? o k
# D O N E .

^ $ d e s t r o y - t e m p fi l e
# D O N E . ^

N a m e : E M P T Y

P u r p o s e : To d i s c a r d t h e c o n t e n t s o f a fi l e w i t h o u t d e s t r o y i n g
t h e fi l e

P r o t o t y p e : $ E M P T Y F n a m e

U s a g e : R e f e r t o D E S T R O Y c o m m a n d U S A G E
E f f e c t : A l l c u r r e n t c o n t e n t s o f t h e fi l e F n a m e a r e d i s c a r d e d .

E x a m p l e s : # $ e m p t y s r
i l ' F I L E " S R " 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 .
? o k

ij'DONE .



3 . 5
C o m m a n d s

N a m e : G E T

Pu rpose: To o b t a i n a fi l e a s t h e c u r r e n t l y a c t i v e fl i c
P rototype ; $£ET Fname
Usage : Complaint Is made I f the parameter Is omit ted or

t h e fi l e I s n o n - e x i s t a n t

c

E f f e c t : The file Fname Is opened and becomes the current file,
I .e. , I t can be referenced as the pseudo-device *AFD*

-

Examples : # $ g e t m y fl l e
#READY

N a m e : R E L E A S E

P u r p o s e : To r e l e a s e t h e c u r r e n t a c t i v e fi l e ( I f t h e r e I s o n e )
P r o t o t y p e : $RELEASE
E f f e c t : The cur ren t ac t i ve fi le Is c losed and thepseudo-

d e v l c e * A F D * I s d i s a s s o c i a t e d w i t h t h e fi l e

Examp1e : $ R E L

N a m e : S O U R C E

P u r p o s e : To change the source of Input l ines
P r o t o t y p e :

U s a g e :

S S O U R C E r F D n a m e - i
P R E V I O U S

A o n e l e v e l p u s h d o w n o f s o u r c e d e v i c e s I s m a i n t a i n e d .
T h e p r e v i o u s s o u r c e I s r e s t o r e d a s t h e c u r r e n t s o u r c e
If PREVIOUS Is given as the parameter (even If a file
name PREVIOUS exists).

f t

k

E f f e c t : ^SOURCE* Is reass igned to the fi le or dev ice spec ified,
I . e . , t h e n e x t I n p u t l i n e w i l l b e t a k e n f r o m t h e fi l e
o r d e v i c e s p e c i fi e d . T h e m a s t e r s o u r c e ( * M S O U R C E * )
r e m a i n s a s t h e t e r m i n a l ( t e r m i n a l m o d e ) o r t h e c a r d
reader (batch mode). Responses to error messages
r e q u i r i n g u s e r a c t i o n a r e r e a d f r o m * M S O U R C E * a n d
a t t e n t i o n I n t e r r u p t s o c c u r o n * M S O U R C E * ( t e r m i n a l
m o d e o n l y ) .

E x a m p l e s : $ S O U R C E - C M O S
$SOU *TAPE*
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C o m m a n d s

N a m e : S I N K

To change the dest ina t ion or s ink fo r "normal " ou tput
$ S I N K . F D n a m e

^PREVIOUS^
Analagous to SOURCE
*S INK* i s r eass igned t o t he fi l e o r dev i ce spec i fied .
T h e m a s t e r s i n k ( * S I N K * ) r e m a i n s a s t h e t e r m i n a l
(terminal mode) or the line printer (batch mode).
Error messages requiring user action are directed to
>^MSINK* (terminal mode only).
$ 5 1 P R E V I O U S
$SINK PRINTSYSOUT
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C o m m a n d s

N a m e : C O P Y

T o c o p y a fi l e

$£OPY [fromFDname] [ [TO] toFDname]
I f f r o m F D n a m e I s o m i t t e d , l i n e s w i l l b e r e a d f r o m
* A F D * . I f t o F D n a m e I s o m i t t e d , l i n e s w i l l b e w r i t t e n
o n * S I N K * . I f f r o m F D n a m e I s o m i t t e d o r f o l l o w s
toFDname, TO must precede toFDname. In the ambiguous
case $COPY TO toFDname, TO Is taken as the "noise"
w o r d a n d f r o m F D n a m e w i l l d e f a u l t t o * A F D * .
Par t o f a fi le may be copied by speci fy ing a l ine
number range for f romFDname.
If an exact copy of a line file Is wanted (I.e., each
line under the same l ine number as In the or iginal
file), then the Indexed modifier @1 must be appended
t o t o F D n a m e .

Complaint wil l be made If either fromFDname or
t o F D n a m e I s a fi l e t h a t I s n o n - e x l s t a n t , o r I s a
d e v i c e t h a t I s e i t h e r n o t a v a i l a b l e o r I s t h e w r o n g
type (output or Input, respectively).
Lines are read sequentially from fromFDname, for the
specified line number range (If any), until an EOF
condit ion Is read or the ending l ine number Is reached
L i n e n u m b e r s a r e s i m u l a t e d f o r s e q u e n t i a l fi l e s o r
d e v I c e s .

F o r l i n e fi l e s , l i n e s a r e w r i t t e n o n t o F D n a m e
s e q u e n t i a l l y o r I n d e x e d , I f a l i n e fi l e I s w r i t t e n
s e q u e n t i a l l y , r e n u m b e r i n g o f l i n e s o c c u r s , h o w e v e r ,
the user can specify the beginning l ine number and
I n c r e m e n t f o r t o F D n a m e .

F o r s e q u e n t i a l fi l e s o r d e v i c e s , l i n e s a r e w r i t t e n
on toFDname sequen t i a l l y. I f a l i ne fi l e I s cop ied
t o a s e q u e n t i a l fi l e , l i n e n u m b e r s a r e l o s t .

$COPY SNARK TO BANDERSNATCH
$C FILE(5 ,20) TO EXACTCOPY@l
$C FILE TO LINEFILEdO, ,10)
$ C T O T O F I L E F R O M F I L E
$ C F l + F 2 ( l , 1 0 ) + ( 2 5 , 1 0 0 ) TO F 3
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C o m m a n d s

N a m e : L I S T

P u r p o s e : T o l i s t a fi l e w i t h l i n e n u m b e r s

Pro to type: $ ]^ IST [ f romFDname] [ [ON] toFDname]
U s a g e : I f f r o m F D n a m e i s o m i t t e d , l i n e s w i l l b e r e a d f r o m

* A F D * . I f t o F D n a m e i s o m i t t e d , l i n e s w i l l b e w r i t t e n
o n ' ' ^ S I N K * . I f f r o m F D n a m e I s o m i t t e d o r f o l l o w s
toFDname, ON must precede toFDname. In the ambiguous
case $L IST ON toFDname, ON is taken as the "no ise"
w o r d a n d f r o m F D n a m e d e f a u l t s t o * A F D * .

P a r t o f a fi l e m a y b e l i s t e d b y s p e c i f y i n g a l i n e
n u m b e r r a n g e f o r f r o m F D n a m e .

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

E f f e c t : L i n e s a r e r e a d s e q u e n t i a l l y f r o m f r o m F D n a m e , f o r t h e
s p e c i fi e d l i n e n u m b e r r a n g e ( i f a n y ) , u n t i l a n E O F
c o n d i t i o n i s r e a d o r t h e e n d i n g l i n e n u m b e r i s
r e a c h e d . L i n e n u m b e r s a r e s i m u l a t e d f o r s e q u e n t i a l
fi l e s o r d e v i c e s . T h e l i n e n u m b e r i s c o n v e r t e d t o
12 EBCDIC cha rac te rs and appended on t he f r on t o f
e a c h l i n e . T h i s e x t e n d e d l i n e i s w r i t t e n o n t o F D n a m e
(according to the modifiers given In the command).

E x a m p 1 e s : $ L I S T
$ L F I T 3 s t a n z a 7 O N P T R l
$ L F I L E ( 2 0 , 3 2 )
$LIST OFILYd 17,1 17)
$ L I S T O N L I S T F I L E
$L LINEFILEd ,5) + (LAST-5)
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C o m m a n d s

Name : N U M B E R

T o s t a r t a u t o m a t i c n u m b e r i n g o f I n p u t d a t a l i n e s
c o m i n g f r o m * S O U R C E * a n d b e i n g w r i t t e n t o * A F D *

^MIIMRFD r[starting number] [[ J i ncrement]-«$ N _ U M B E R i C O N T I N U E ^
To u s e 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 s e q u e n t i a l f i 1 e s »
t h e $ S E T S E Q F T H K b O F F c o m m a n d m u s t b e i s s u e d fi r s t .

The star t ing l ine number is g iven by START INGNUMBER.
I f t h e p a r a m e t e r I s o m i t t e d , l i n e n u m b e r i n g b e g i n s
a t 1 . T h e s t a r t i n g n u m b e r c a n t a k e a n y o f t h e f o r m s

1 i n e n u m b e r
L A S T
L A S T + 1 i n e n u m b e r

w h e r e 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 . I f t h e fi l e i s e m p t y , t h e
v a l u e o f L A S T i s z e r o .

T h e l i n e n u m b e r i n c r e m e n t i s g i v e n b y I N C R E M E N T. I f
t h e p a r a m e t e r i s o m i t t e d , l i n e n u m b e r s a r e i n c r e m e n t e d
b y 1 . I f o n l y t h e i n c r e m e n t i s g i v e n , i t m u s t b e
p r e c e e d e d b y a c o m m a .
P r o v i d e d t h e r e i s a c u r r e n t a c t i v e fi l e , a n y i n p u t
l i n e n o t r e c o g n i z e d a s a c o m m a n d l i n e h a s a l i n e
n u m b e r a u t o m a t i c a l l y a s s i g n e d t o i t b e f o r e i t i s
w r i t t e n i n t h e c u r r e n t a c t i v e fi l e .

# $ n u m b e r
» 1
# 2 "

# $ n 1 0 , 2
§ 1 0
» 1 2 "

U N N U M B E R

T o s t o p a u t o m a t i c n u m b e r i n g o f i n p u t l i n e s

$£NNUMBER
A n y i n p u t l i n e , n o t r e c o g n i z e d a s a c o m m a n d l i n e o r
a d a t a l i n e ( i . e . h a s a l i n e n u m b e r ) , i s c o n s d e r e d
a s a n i n v a l i d c o m m a n d .

#$NUMBER
» 1
i f 2 "
» 3 $ U N N U M B E R
# $ L I S T
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C o m m a n d s

N a m e : C O M M E N T

P u r p o s e : T o a l l o w I n s e r t i o n o f c o m m e n t s
P r o t o t y p e : $ C O M M E N T a n y t e x t
E f f e c t : T h e c o m m a n d I s I g n o r e d a n d e c h o e d t o * M S I N K *

Example: $COM THIS IS A COMMENT COMMAND

N a m e : E N D F I L E

Purpose: To provide an end-of-fl le Indicat ion on ^SOURCE*
P r o t o t y p e : $ E N D F I L E
U s a g e : N o t e t h e r e I s n o a b b r e v i a t i o n a l l o w e d

In batch mode, th is Is the only Ind icat ion of an end-
o f - fl l e . I n I n t e r a c t i v e m o d e , t h e c e n t c h a r a c t e r C
has the same effect as a $ENDFILE command.
The command appears In the source stream *SOURCE*:

(1 ) f o l l ow ing sou rce decks , eg FORTRAN,
A s s e m b l e r , P L / 1

( 2 ) f o l l o w i n g o b j e c t d e c k s

( 3 ) f o l l o w i n g d a t a d e c k s

(A) following data lines on ^SOURCE* for COPY
o r L I S T c o m m a n d s

E x a m p l e : $ R U N * F O R T G
F O R T R A N S O U R C E

$ E N D F I L E
$RUN -LOAD# 5=*S0URCE*

d a t a

$ E N D F I L E
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C o m m a n d s

N a m e : R U N a n d L O A D

P u r p o s e : T o l o a d a p r o g r a m a n d , i n t h e c a s e o f R U N , i n i t i a t e
e x e c u t i o n .

Prototype: /$^UN \ [objectFOnameJ [MAPjpniapFDname] [XREFlJ
$̂ OAD

[iospecs] [l imit specs] [PAR"parameter]
U s a g e : T h e o b j e c t d e c k i s l o a d e d f r o m o b J e c t F D n a m e ^ o r

' ^ S O U R C E * i f O b J e c t F D n a m e i s o m i t t e d .

The M-AP pa r -ame^e- r spec i fies the fi le o r dev i ce onwhich the loajd^r t,o ^ffXjS^the l°ad map. If
omitted, n^ To.a-Q map—1-s w r 11 t-e n . The XREF parameter
s p e c i fi e s t h a t a c r o s s r e f e r e n c e o f e x t e r n a l s y m b o l s
o c c u r i n g i n l o a d e r p r o g r a m s i s t o b e p r o d u c e d i n
a d d i t i o n t o t h e l o a d m a p .

E r r o r c o m m e n t s ( i f a n y ) a r e d i r e c t e d t o * M S I N K *

Ass ignment o f log ica l 1 /0 un i ts , used by the user in
h i s p r o g r a m , t o fi l e s o r p h y s i c a l d e v i c e s , t o b e u s e d
dur ing execut ion, is spec ified by i ospecs (descr ibed
i n s e c t i o n 2 . 0 ) . W h e r e n o s p e c i fi c a t i o n s a r e s t a t e d ,
t h e f o l l o w i n g d e f a u l t a s s i g n m e n t s o c c u r :

S C A R D S = ^ S O U R C E *^ S P R I N T = * S I N K *
SPUNCH = *PUNCH* (batch mode only)
S E R C O M = * M S I N K *
GUSER = *MSOURCE* (interactive mode only)

L o c a l l i m i t s f o r C P U t i m e , p a g e s p r i n t e d a n d c a r d s
punched are spec ified by l im i t specs (descr ibed in \
s e c t i o n 2 . 0 ) .

P a r a m e t e r s t o b e p a s s e d t o t h e p r o g r a m o n i n i t i a t i o n
o f e x e c u t i o n f o l l o w t h e PA R ® . T h e p a r a m e t e r l i s t
i s t e r m i n a t e d b y a b l a n k .

E f f e c t : T h e l o a d e r i s c a l l e d t o l o a d t h e o b j e c t p r o g r a m i n t o
a r e g i o n i n c o r e . I f t h e r e a r e u n r e s o l v e d e x t e r n a l
s y m b o l r e f e r e n c e s a f t e r l o a d i n g f r o m o b J e c t F D n a m e
loading wil l be continued from ^LIBRARY (the system
l i b r a r y ) . O n l y t h o s e p a r t s o f ^ L I B R A R Y r e q u i r e d t o
r e s o l v e t h e r e f e r e n c e s w i l l b e l o a d e d . I f t h e r e a r e
s t i l l u n r e s o l v e d e x t e r n a l s y m b o l r e f e r e n c e s , a f a t a l
l o a d i n g e r r o r e x i s t s .
I f fi l e s a r e n o n - e x i s t a n t o r d e v i c e s n o t a v a i l a b l e ,
an error comment is produced and the logical 1/0 unit
r e f e r r i n g t o t h e u n a v a i l a b l e fi l e o r d e v i c e i s s e t
u p i n s u c h a w a y t h a t t h e fi r s t t i m e t h e p r o g r a m ,
b e i n g e x e c u t e d , r e f e r s t o t h e l o g i c a l 1 / 0 u n i t ,
e i t h e r t h e u s e r i s g i v e n a c h a n c e t o r e s p e c i f y t h e
n a m e ( i n t e r a c t i v e m o d e ) o r e x e c u t i o n I s t e r m i n a t e d
( b a t c h m o d e ) .
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C o m m a n d s

T h e p a r a m e t e r ( s e t u p b y t h e PA R = k e y w o r d s p e c i fi c
a t i o n ) i s p a s s e d a s f o l l o w s . R e g i s t e r 1 c o n t a i n s
t h e l o c a t i o n o f a f u l l w o r d a d d r e s s c o n s t a n t . T h e
a d d r e s s c o n s t a n t i s t h e l o c a t i o n o f a h a l f - w o r d
c o u n t ( h a l f w o r d a l i g n e d ) w h i c h i s i m m e d i a t e l y f o l l o w e d
b y a n E B C D I C c h a r a c t e r r e g i o n ( o f t h e b y t e - l e n g t h
s p e c i fi e d i n t h e c o u n t ) w h i c h c o n t i n a s t h e p a r a m e t e r s .
T h e l e f t m o s t b i t o f t h e a d d r e s s c o n s t a n t i s 1
( s t a n d a r d O S c o n v e r t i o n ) . ^
I f L O A D i n g , c o n t r o l i s r e t u r n e d t o t h e u s e r i n c o m m a n d
m o d e , t h e p r o g r a m c a n b e d i s p l a y e d a n d / o r a l t e r e d ,
a n d e x e c u t i o n b e g u n w i t h t h e $ S T A R T c o m m a n d . 4
I f R U N i n g , a n d t h e r e w e r e n o f a t a l l o a d i n g e r r o r s ,
t h e c o m m e n t ' E X E C U T I O N B E G I N S ' i s p r i n t e d a n d c o n t r o l
i s t r a n s f e r r e d t o t h e e n t r y p o i n t o f t h e p r o g r a m b y
c a l l i n g i t w i t h t h e e n t r y p o i n t a d d r e s s i n G R 1 5 , t h e
r e t u r n a d d r e s s i n G R 1 3 , t h e s a v e a r e a l o c a t i o n i n
GR13, and the parameter location in GRl (standard OS
conve rt i on) .

I f t h e p r o g r a m t e r m i n a t e s e x e c t u i o n b y r e s t o r i n g t h e
r e g i s t e r s a n d r e t u r n i n g v i a G R 1 4 , t h e c o m m e n t
" E X E C U T I O N T E R M I N AT E D " i s p r i n t e d a n d t h e R U N
c o m m a n d i s t e r m i n a t e d .

A l l s t o r a g e , fi l e s a n d d e v i c e s u s e d a r e a u t o m a t i c a l l y
r e l e a s e d u n l e s s t h e u s e r h a s i s s u e d t h e $ S E T U N L O A D =
O F F c o m m a n d o r e x e c u t i o n w a s n o t t e r m i n a t e d n o r m a l l y
(for example the program calls ERROR) and object
F D n a m e i s n o t a p u b l i c fi l e , o r t h e u s e r h a s i s s u e d
t h e $ S E T L I B R = O F F c o m m a n d , w h e n R U N n i n g a p u b l i c
fi l e .

I f s t o r a g e , fi l e s a n d d e v i c e s a r e n o t r e l e a s e d , t h e
u s e r c a n u s e $ D I S P L AY, $ A LT E R , a n d $ S TA R T t o d e b u g
t h e p r o g r a m .

E x a m p l e s : # $ r u n - l o a d ^
^ E X E C U T I O N B E G I N S
/ I ' E X E C U T I O N T E R M I N A T E D "

^$ run ob jdeck+*ssp1 ib map=mapfi le 5= inputfi le
^ E X E C U T I O N B E G I N S
A T T E N T I O N I N T E R R U P T A T 7 0 5 0 3 ^ 7 E ^
# $ s t a r t
/ ^ E X E C U T I O N T E R M I N A T E D

# $ l o a d o b j d e c k
i t
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C o m m a n d s

N a m e : S T A R T

To i n i t i a t e e x e c u t i o n o f a p r o g r a m f o l l o w i n g e i t h e r
L O A D i n g o r a n i n t e r r u p t .
$ START [[AT] loon] [MAP»map FDn.ame ] [iospecs] [limitspecs]
T h e a d d r e s s t o w h i c h c o n t r o l i s t o b e g i v e n i s s p e c i fi e d
by 1ocn (described in section 2.0). Since this replaces
t h e r i g h t h a n d 3 2 b i t s o f t h e P S W, t h e d i s p l a c e m e n t
g i v e n i n l o c n s p e c i fi e s t h e i n s t r u c t i o n l e n g t h c o d e ,
t h e c o n d i t i o n c o d e , a n d t h e p r o g r a m m a s k a s w e l l .
T h e u s e r c a n r e - d e s i g n a t e t h e d e s t i n a t i o n o f t h e l o a d *
m a p w i t h t h e M A P p a r a m e t e r . T h i s i s o n l y u s e f u l i f
t h e p r o g r a m i s l o a d i n g d y n a m i c a l l y .
T h e u s e r c a n r e - a s s i g n l o g i c a l 1 / 0 u n i t s t o fi l e s
o r d e v i c e s b y i o s p e c s ( d e s c r i b e d i n s e c t i o n 2 . 0 ) ,
T h e u s e r c a n r e - s p e c i f y l i m i t s f o r c p u t i m e , p a g e s
pr in ted and cards punched by 1 i m i tspecs (descr ibed
i n s e c t i o n 2 . 0 ) .

A 3 2 b i t a d d r e s s i s c o m p u t e d f r o m t h e 1 o c n s p e c i fi c
a t i o n , a n d r e p l a c e s t h e r i g h t h a n d 3 2 b i t s o f t h e P S W .
I f l o c n w a s o m i t t e d , t h e P S W r e m a i n s u n a l t e r e d .

I f l o g i c a l 1 / 0 u n i t s h a v e b e e n r e a s s i g n e d , t h e fi l e s
a n d d e v i c e s o r i g i n a l l y a s s i g n e d a r e c l o s e d , a n d t h e
n e w l y a s s i g n e d fi l e s a n d d e v i c e s a r e o p e n e d .
#$ r - 1 cad#
^ E X E C U T I O N B E G I N S
T H I S I S P R O G R A M O U T P U T W H I C H I D O N ' T R E A L LY W A N T O N
T H E T E R M I N A L .
ATTENTION AT 70503^7E
# $ s t a r t s p r i n t = fi l e
^ E X E C U T I O N T E R M I N AT E D

# $ s t a r t a t r f = 2 0 8 0 0 2 5 8
# $ S a t r f = 2 0 8 0 0 2 8 0 0 0 2 5 8 ( p r o g r a m I s s t a r t e d a t

20A58 wi th condi t ion code set to 2 , fixed po in t
o v e r fl o w i n t e r r u p t i o n e n a b l e d a n d t h e o t h e r
p r o g r a m m a s k i n t e r r u p t s d i s a b l e d )

R E A L L Y W A N T O N

C O M M A N D D E S C R I P T I O N

U N L O A D

To r e l e a s e s t o r a g e a n d d e v i c e s f r o m t h e p r e v i o u s $ L O A D
or $RUN i f the execut ion did not terminate normal ly
( n o r m a l t e r m i n a t i o n i s v i a t h e s u b r o u t i n e S Y S T E M o r
by RETURNing).

P r o t o t y p e : $UNLOAD
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C o m m a n d s

N a m e ; A L T E R

P u r p o s e : To a l t e r t h e c o n t e n t s o f a g e n e r a l r e g i s t e r , fl o a t i n g
p o i n t r e g i s t e r , o r s p e c i fi e d c o r e l o c a t l o n ( s ) .

h h h h
G R x x ' h h h h '

P r o t o t y p e : $ A L T E R { F R y } { C ' x x x x ' } . . .
l o c n 1 ^ ' y y y y '

H ' y y y y '

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

S p e c i fi c a t i o n o f G R x , F R y a n d l o c n I s d e s c r i b e d I n
S e c t i o n 2 . 0 . R e m e m b e r t h a t a n y o c c u r r e n c e o f a r e l a -
c a t l o n f a c t o r I n a l o c n s p e c i fi c a t i o n s e t s a l o c a l
r e l o c a t i o n f a c t o r v a l u e w h i c h r e m a i n s I n e f f e c t f o r
t h e d u r a t i o n o f t h e c o m m a n d o r u n t i l r e s e t b y a s u b
s e q u e n t r e l o c a t i o n f a c t o r s p e c i fi c a t i o n .
T h e n e w c o n t e n t s a r e s p e c i fi e d b y a n y o n e o f t h e f o l
l o w i n g c o n s t a n t e x p r e s s i o n s :
h e x a d e c I m a 1 h h h h o r X ' h h h h '
c h a r a c t e r C ' x x x x ' A n y E B C D I C c h a r a c t e r I n c l u d i n g
b l a n k m a y b e g i v e n b e t w e e n t h e d e l i m i t i n g p r i m e s ; a
pr ime In the character)^ t r I ng must be represented by
t w o c o n s e c u t i v e p r i m e s .
f u 1 I w o r d d e c I m a 1 F ' y y y y ' o r h a l f w o r d d e c i m a l H ' y y y y '
c o n s i s t o f a s i g n f o l l o w e d b y t h e d e c i m a l d i g i t s a l l
e n c l o s e d b y p r i m e s . T h e " + " s i g n I s o p t i o n a l ; t h e

s i g n I s r e q u i r e d . D e c i m a l c o n s t a n t s m a y n o t b e
s p e c i fi e d f o r fl o a t i n g p o i n t r e g i s t e r s .

C o m p l a i n t I s m a d e I f I n v a l i d r e g i s t e r n u m b e r s , a d d
r e s s e s o r c o n s t a n t e x p r e s s i o n s a r e s p e c i fi e d .

G e n e r a l r e g i s t e r s a r e a l t e r e d a s f o l l o w s :
A c h a r a c t e r c o n s t a n t I s t r u n c a t e d o r p a d d e d w i t h t r a i l i n g
b l a n k s t o f o u r b y t e s o r c h a r a c t e r s a n d p l a c e d , l e f t
j u s t i fi e d , i n t h e r e g i s t e r .
T h e I n t e g e r v a l u e o f a h e x a d e c i m a l c o n s t a n t ( c o n s i s t i n g
o f o n e t o e i g h t h e x a d e c i m a l d i g i t s I n c l u d i n g l e a d i n g
z e r o s ) I s l o a d e d I n t o t h e r e g i s t e r .
T h e I n t e g e r v a l u e o f a d e c i m a l c o n s t a n t I s l o a d e d I n t o
t h e r e g I s t e r .

E f f e c t :
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F l o a t i n g p o i n t r e g i s t e r s a r e a l t e r e d a s f o l l o w s :
A c h a r a c t e r c o n s t a n t i s t r u n c a t e d o r p a d d e d w i t h t r a i l
ing b lanks to e ight bytes or characters and p laced,
l e f t j u s t i fi e d , i n t h e r e g i s t e r .
A h e x a d e c i m a l c o n s t a n t i s t r u n c a t e d o r p a d d e d w i t h
t r a i l i n g z e r o s t o e i g h t b y t e s a n d p l a c e d , l e f t j u s t
i fi e d w i t h l e a d i n g z e r o s r e t a i n e d , i n t h e r e g i s t e r .
C o r e s t o r a g e i s a l t e r e d a s f o l l o w s :

A c h a r a c t e r c o n s t a n t i s p l a c e d , o n e c h a r a c t e r p e r b y t e
i n c o n s e c u t i v e c o r e l o c a t i o n s .

A h e x a d e c i m a l c o n s t a n t i s p l a c e d , t w o h e x a d e c i m a l
d i g i t s p e r b y t e w i t h l e a d i n g z e r o s r e t a i n e d , i n t o
c o n s e c u t i v e c o r e l o c a t i o n s . I f a n o d d n u m b e r o f h e x
a d e c i m a l d i g i t s i s g i v e n , t h e l a s t b y t e o f c o r e s t o r
a g e a l t e r e d w i l l h a v e b i t s A - 7 s e t t o z e r o .
The integer value of a decimal constant Is loaded,
w i thou t regard to boundary alignment, into the full-
w o r d To r h a l f w o r d ) c o r e l o c a t i o n w h o s e h i g h o r d e r
b y t e i s s p e c i fi e d b y l o c n .

Examples: $ALTER GR3 1A3E0 FR6 X'AllOA'
$ALT RF=18AE2 2BE X'D502CC7E6000' 3E0 X'05EF GRA 0 ^
$A RF=1A800 AEC F'-IOOO' RF=19600 2B6 C'DON''T DO IT'
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N a m e : D I S P L A Y a n d D U M P

Purpose: To display the contents of general registers, float ing
p o i n t r e g i s t e r s , a n d / o r s p e c i fi e d c o r e l o c a t i o n s .

Prototype: $^ISPLAy [ON FDname] [format specs] contentspecs
$DUMP [ON FDname] [format specs]

U s a g e : D I S P L AY I s u s e d w h e n t h e u s e r w a n t s t o s p e c i f y w h a t
I s t o b e d i s p l a y e d , w h i l e D U M P I s u s e d t o c a u s e t h e
g e n e r a l r e g i s t e r s , fl o a t i n g p o i n t r e g i s t e r s , a n d c o r e
s t o r a g e a s s o c i a t e d w i t h t h e j o b t o b e d i s p l a y e d .
I f F D n a m e I s o m i t t e d , o u t p u t I s d i r e c t e d t o * S I N K * .
C o m p l a i n t I s m a d e I f F D n a m e s p e c i fi e s a n o n - e x i s t a n t
fi l e o r a d e v i c e t h a t I s u n a v a i l a b l e .

T h e o n l y r e s t r i c t i o n o n t h e o r d e r o f p a r a m e t e r s I n
t h e c o m m a n d l i n e I s t h a t " O N F D n a m e " m u s t a p p e a r fi r s t
I f I t a p p e a r s a t a l l .

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

H E X h e x a d e c i m a l c o n v e r s i o n
N O H E X
M N E M m n e m o n i c c o n v e r s i o n

^ N O M N E M
E B C D E B C D I C c o n v e r s i o n
N O E B C D
S p 1 s I n g 1 e s p a c i n g
S P 2 d o u b l e s p a c i n g
ORL=S shor t output record (70 characters)
ORL=L long output record (130 characters)

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

H E X
S P l
O R L = L f o r l i n e p r i n t e r s
O R L = S f o r t e r m I n a 1 s

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

The use r spec i fies wha t i s t o be D ISPLAYED by
con ten ts pecs which may be any of the fol lowing:

w h e r e x I s t h e c h a r a c t e r " S " I f a l l g e n
e r a l r e g i s t e r s a r e t o b e d i s p l a y e d ,
w h e r e y I s t h e c h a r a c t e r " S " I f a l l fl o a t i n g
po in t reg i s te rs a re to be d i sp layed .
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l o c n ( d e s c r i b e d i n s e c t i o n 2 . 0 ) I f a l o c a l r e l o
c a t i o n f a c t o r i s s p e c i fi e d i n l o c n , i t r e
m a i n s i n e f f e c t f o r t h e r e m a i n d e r o f t h e
c o m m a n d u n l e s s s u b s e q u e n t l y c h a n g e d . A
r a n g e o f d i s p l a c e m e n t s c a n b e g i v e n i n l o c n
' ' y h h h h . . . h h h h

P S W P r o g r a m s t a u s w o r d
V M S I Z E t h e c u r r e n t s i z e o f t h e u s e r ' s v i r t u a l

memory ( I n pages ) .
O n e a m b i g u i t y m a y o c c u r. E B C D c a n r e p r e s e n t e i t h e r
a f o r m a t p a r a m e t e r o r a h e x a d e c i m a l a d d r e s s d i s p l a c e
m e n t . I t i s i n t e r p r e t e d a s a f o r m a t p a r a m e t e r . To
d isp lay the s ing le loca t ion EBCD, use OEBCD.
I f t h e l a s t e n t r y i n a c o m m a n d l i n e i s n o t a c o n t e n t
p a r a m e t e r, a n a p p r o p i a t e c o m m e n t i s m a d e .
Comp la in t i s made i f t he reg i s te r number i s i l l ega l .

E f f e c t : G e n e r a l r e g i s t e r s , fl o a t i n g p o i n t r e g i s t e r s a n d t h e
P S W a r e d i s p l a y e d i n l a b e l l e d h e x a d e c i m a l f o r m a t .
B l o c k s o f s t o r a g e a r e d i s p l a y e d b y c a l l i n g t h e s u b
r o u t i n e S D U M P .

Descr ip t ion o f the dump fo rmat i s con ta ined in the
writeup on SDUMP {refer to SYSTEMS SUBROUTINE MANUAL).
Wheneve r a con ten tspec i s encoun te red i n a D ISPLAY
c o m m a n d l i n e i t i s p r o c e s s e d i m m e d i a t e l y u s i n g t h e
fo rma t pa ramete rs and re loca t i on fac to r i n e f fec t a t
t h a t t i m e .

The format parameters in effect at the end of a DUMP
c o m m a n d l i n e g o v e r n t h e f o r m a t o f t h e c o r e s t o r a g e
o u t p u t i n f o r m a t i o n .

Examples: $DISPLAY GR3 FRS EBCD 18E08...18FA6
$D ON DISPLAYFILE ORL=L GRS FR6
$DUMP
$ D U H E X E B C D S P 2
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N a m e H E X A D D , H E X S U B

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

Pro to type: .$H[EXADD , r hhhh hhhh ,
H h E X S U B G R X G R X ^

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

» G R X I s s p e d f l e d .

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

»

The resul ts of a $HEXADD command appear In the form
S U M = X X X X X X X X

The resul ts of a $HEXSUB command appear In the form
D l F F = X X X X X X X X

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

E x a m p l e : # $ h 1 A 2 2 E 8 1 D
#SUM » 2E9BF

i

t o
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N a m e : S E T

Pu rpose: S e t v a r i o u s g l o b a l s w i t c h e s a n d q u a n t i t i e s .
P r o t o t y p e : $^ET k y w d = q u a n . . .

k y w d q u a n C o m m e n t s

«

A F D E C H O O N
O F F

I f O N a l l l i n e s w r i t t e n t o t h e a c t i v e
fi l e I n c o m m a n d m o d e w i l l b e e c h o e d t o
* S I N K * a n d * M S I N K * , t h e s a m e a s c o m m a n d s
a r e e c h o e d . E a c h l i n e e c h o e d w i l l b e
p r e c e e d e d b y I t s l i n e n u m b e r I n t h e
a c t i v e fi l e .

C A S E U C
L C

I f U C I s I n e f f e c t , a l l d a t a l i n e s r e a d
b y t h e M I S m o n i t o r w i l l h a v e l o w e r c a s e
l e t t e r s c o n v e r t e d t o u p p e r c a s e . U s e f u l
f o r t e r m i n a l s l i k e 2 7 ^ 1 a n d 1 0 5 0 w h i c h
h a v e b o t h c a s e s , t o a v o i d h a v i n g t o u s e
t h e s h i f t k e y s o m u c h .

C O N T C H A R c h a r a c t e r O n e c h a r a c t e r s p e c i f y i n g t h e c h a r a c t e r
t h a t I n d i c a t e s t h a t a c o m m a n d l i n e I s
c o n t i n u e d I f I t a p p e a r s a s t h e l a s t
c h a r a c t e r I n a l i n e .

D E V C H A R c h a r a c t e r
>

O n e c h a r a c t e r s p e c i f y i n g t h e c h a r a c t e r
t h a t I n d i c a t e s t h a t a f o l l o w i n g F D n a m e
1 s a d e v 1 c e , n o t a fi l e .

E C H O O N
O F F

If SOURCE device and SINK (orMSINK) de
v i c e d i f f e r c o m m a n d l i n e s f r o m S O U R C E
are echoed on to S INK (o r MSINK) . A $SET
E C H O = O F F w i l l t u r n o f f t h e e c h o i n g a n d a
$ S E T E C H O - O N w i l l r e s t o r e I t .

t

E N D F I L E ON
O F F

I f O N , a $ E N D F I L E l i n e w i l l b e r e c o g n i z e d
a s a n e n d o f fi l e w h e n e v e r I t I s r e a d , n o t
just from ^SOURCE* or ^MSOURCE* as Is
n o r m a 1 1 y t h e c a s e .

t o E R R O R D U M P O N
O F F

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

F l L E C H A R c h a r a c t e r
#

O n e c h a r a c t e r s p e c i f y i n g t h e c h a r a c t e r
t h a t I n d i c a t e s t h a t a f o l l o w i n g F D n a m e
I s a fi l e , n o t a d e v i c e .
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I C O j ^ 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 i s a c t i v e
O F F ( s e e F I L E S A N D D E V I C E S m a n u a l . ) I f O F F

n o c h e c k i s m a d e f o r " $ C O N T I N U E W I T H "
l i n e s a n d t h e y a r e t r e a t e d a s a n y o t h e r
l i n e s . T h i s c a n b e o v e r r i d d e n b y t h e
I C m o d i fi e r o n I / O o p e r a t i o n s

I f O N , s t o r a g e o c c u p i e d b y l i b r a r y fi l e s
dur ing a RUN i s a lways re leased when
t h e y r e t u r n t o t h e s y s t e m , n o m a t t e r
w h a t t h e r e a s o n . I f O F F , l i b r a r y fi l e s
a r e t r e a t e d t h e s a m e a s a n y o t h e r fi l e
i n t h i s r e s p e c t . ( S e e a l s o $ R U N d e s c r i p t -
t i on)

L I B R O N N o r m a l l y t h e fi l e ^ L I B R A R Y i s s e a r c h e d
O F F a f t e r l o a d i n g a p r o g r a m i f t h e r e a r e a n y

u n r e s o l v e d e x t e r n a l s y m b o l s . I f L I B R
i s s e t O F F t h e n t h i s a u t o m a t i c s e a r c h
w i l l n o t b e m a d e .

L N S c h a r a c t e r O n e c h a r a c t e r s p e c i f y i n g t h e l i n e N u m b e r' S e p a r a t o r , i . e . , t h a t c h a r a c t e r w h i c h ,
i f i t t e r m i n a t e s t h e l i n e n u m b e r a t t h e
b e g i n n i n g o f a n i n p u t l i n e , i s n o t c o n
s i d e r e d a s p a r t o f t h e l i n e b u t o n l y a s
a s e p a r a t o r . H e n c e a l i n e c o m m e n c i n g
w i t h n u m e r i c i n f o r m a t i o n m a y b e e a s i l y
e n t e r e d . E . g . , a l i n e b e g i n n i n g :
l O L I N E = 2

P F X O N
O F F N o r m a l l y a p r e fi x o f e i t h e r o n e c h a r a c t e r

o r a l i n e n u m b e r i s p r i n t e d a t t h e f r o n t
o f e a c h l i n e i n p u t f r o m o r o u t p u t t o a
u s e r ' s t e r m i n a l . I f P F X i s s e t O F F t h e n
n o p r e fi x e s w i l l b e p r i n t e d .

P W c h a r a c t e r A n y s e q u e n c e o f z e r o t o s i x c h a r a c t e r s
s t r i n g n o n e o f w h i c h a r e b l a n k . I f a t l e a s t

o n e c h a r a c t e r i s g i v e n t h e c h a r a c t e r
s t r i n g b e c o m e s t h e u s e r ' s p a s s w o r d a n d
m u s t b e g i v e n c o r r e c t l y b e f o r e t h e u s e r
i s a l l o w e d t o s i g n o n w i t h h i s u s e r i d .
I f z e r o c h a r a c t e r s a r e g i v e n t h e p a s s w o r d
i s n o l o n g e r r e q u i r e d . S e e d e s c r i p t i o n
o f $ S I G N O N f o r h o w t o s p e c i f y t h e p a s s
w o r d w h e n s i g n i n g o n .
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h h h h
G R x

c h a r a c t e r

c h a r a c t e r

T h i s s e t s a g l o b a l r e l o c a t i o n f a c t o r
q u a n t i t y w h i c h i s u s e d i n D I S P L AY a n d
A L T E R c o m m a n d s . T h e r e l o c a t i o n f a c t o r
i s z e r o i n i t i a l l y . I f G R x i s s p e c i fi e d
t h e r e l o c a t i o n f a c t o r i s s e t t o t h e c o n
t e n t s o f t h e s p e c i fi e d g e n e r a l r e g i s t e r .
O n e c h a r a c t e r s p e c i f y i n g t h e c h a r a c t e r
t h a t i n d i c a t e s t h a t a f o l l o w i n g F D n a m e
i s a s c r a t c h fi l e .

N o r m a l l y a n a t t e m p t t o d o a n i n d e x e d
o p e r a t i o n o n a s e q u e n t i a l fi l e o r a n
a t t e m p t t o d o a s e q u e n t i a l o p e r a t i o n
s t a r t i n g a t o t h e r t h a n l i n e 1 o n a s e q
u e n t i a l fi l e w i l l c a u s e a n e r r o r m e s
s a g e t o b e g e n e r a t e d . I f S E O F C H K i s
s e t O F F t h e n t h e m e s s a g e w i l l n o t b e
i s s u e d a n d t h e o p e r a t i o n w i l l b e p e r
f o r m e d a s i f n o t i n d e x e d .

O n e c h a r a c t e r s p e c i f y i n g t h e c h a r a c t e r
u s e d t o s e p a r a t e t h e u s e r i d f r o m t h e
fi l e n a m e w h e n r e f e r r i n g t o a s h a r e d
fi l e .

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

M o r e t h a n o n e p a r a m e t e r m a y b e g i v e n o n a s i n g l e
$ S E T c o m m a n d . T h e p a r a m e t e r s s h o u l d b e s e p a r a t e d b y
b 1 a n k s .

Examp 1 e $SET PW=NEW CASE=LC



3 . 2 4
C o m m a n d s

N a m e : E R R D U M P

P u r p o s e : T o a l l o w a u t o m a t i c d u m p s I n b a t c h m o d e

P r o t o t y p e : $ E R R D U M P

U s a g e : T h e c o m m a n d i s e f f e c t i v e I n b a t c h m o d e o n l y . I t
is equiva lent in effect to the $SET ERRORDUMP=ON
c o m m a n d .

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

E x a m p l e : $ E R R

X

a



3 - 2 5
C o m m a n d s

N a m e ; M O D I F Y

P u r p o s e : A s y n o n y m f o r A L T E R

N a m e : R E S T A R T

P u r p o s e : A s y n o n y m f o r S T A R T

%

o



Signing on and off |
$S IGNON cc id [ l im i t specs ] [HASPspecs ]

[ 'commen ts' ]
$SIGNOFF [£HORT]
C r e a t i n g , d e s t r o y i n g a n d e m p t y i n g fi l e s

n L I N E

$£REATE Fname [SIZE={nP}] [TYPE={SEQ }]
n T S E Q W L

[V0LUME=vo1name]

$D£STROY Fname
$ E M P T Y F n a m e } c o n f i r m a t i o n O K

A s s i g n i n g p s e u d o - d e v i c e s

$ iGET Fname

$RELEASE

C o p y i n g a n d l i s t i n g

$ C O P Y t l T O K ' ° ^ ° S K r > ]
$ L i s T

A u t o m a t i c l i n e n u m b e r i n g

Snumbem"!" tt.Hl}],
C O N T I N U E

$£NNUMBER
M i s e e 1 1 a n e o u s

S C O M M E N T a n y t e x t

$ E N D F I I E

L o a d i n g a n d e x e c u t i n g p r o g r a m s

$ R U N [ { [ M A P = F O n a m e [ X F E R ] ]
[ i ospecs ] [1 i m i t specs ]
[PAR=pa ramte rs]

$l^OAD see $RUN
$^ART [[ATjlocn] [MAP = FDname]

[ i o s p e c s ] [ l i m i t s p e c s ]
SUNLOAD

E x a m i n i n g a n d c h a n g i n g c o r e
h h h h

G R x X ' h h h h '
$ALTER { FRy} { C'xxxx' }

l o c n F ' y y y y '
H ' y y y y '

$ D I S P L AY [ f o r m a t s p e c s ] { l o c n } . . .
P S W
V M S I Z E

$DUMP [ formatspecs]
SHEXADD {

$HEXSUB {

S e t t i n g s y s t e m p a r a m e t e r s

[AFDECHOK ONIOFF}] CASE«{^| LC}]
[CONTCHAR = -] TWVCHAR = >]
[ECHO={ ONIOFF}] [ENDFILE={ ON j OFF}]
[ERRORDUMP={ON jOFT}] [FlLECHAR = ^]

$SET [ IC={ ONjOFF}] [ LFR={ ON j OFT} ]
[LIBR^ON^jOFF}] [LNS=,]
[PFX={ ONjOFF}] [PW=password]
[RF={ hhhhiGRx}] [SCRFCHAR=-]
[SEQFCHK={ ON I OFF}] [SHFSEP=:]
[SYMTAB={ ONjOFF}] [ U N LOAD={ ON ĵ 0 FF } ]

$ERRDUMP



, /

C ( c

I o s p e c s

S C A R D S
S P R I N T

r S P U N C H ,^ SERCOM̂  FDname
G U S E R
0 t h r u 9

IIME=n[^]
P_AGES=i"
C A R D S = I

3 0 s e c o n d s
5 0 p a g e s

1 c a r d

[RF={ ̂ ^̂ ''}]hhhh

HEX INOHEX
MNEMINOMNEM
EBCD I NOEBCD
S P 2 I S P l

ORL={ 5}


