
CHAPTER 6 

PRIVILEGED OPERATIONS 

6.1 I N T R O D U C T I O N  

The  s y s t e m  manager  is r e s p o n s i b l e  f o r  i n s t a l l a t i o n  of  t h e  s y s t e m  

and i ts  d a i l y  o p e r a t i o n .  The f o l l o w i n g  c h a p t e r  c o n t a i n s  a l l  
commands ,  p r o g r a m s  a n d  d o c u m e n t a t i o n  c o n c e r n i n g  p r i v i l e g e d  

o p e r a t i o n s  which a re  pe r fo rmed  on a r e g u l a r  b a s i s .  

Any j o b  c a n  be  made p r i v i l e g e d  i f  b i t  0 o f  t h e  p r o t e c t i o n  c o d e  o f  

t h e  cu r ren t  a c c o u n t  is s e t .  T h i s  b i t  may be  s e t  by t h e  s y s t e m  
manager  when h e  c r ea t e s  t h e  a c c o u n t .  I n  a d d i t i o n  t o  LOGging I N  

t o  a p r i v i l e g e d  a c c o u n t ,  you must  e x e c u t e  t h e  P R I V  command w i t h  

a n  a rgumen t  of  4 X X X  t o  become a p r i v i l e g e d  user  ( see  6 . 2 . 1 ) .  A 

p r i v i l e g e d  user c a n  wr i t e  on  SYS and c a n  a l s o  e x e c u t e  some 
s p e c i a l  commands i n  S C A L E .  P r i v i l e g e  is a p o t e n t i a l l y  d a n g e r o u s  

f e a t u r e  of  ETOS o p e r a t i o n s .  The s y s t e m  manager  s h o u l d  l i m i t  t h e  
a c c o u n t s  t h a t  c a n  be  p r i v i l e g e d  t o  t h o s e  t h a t  d e f i n i t e l y  r e q u i r e  

i t .  A c c o u n t  [00,03] is  p r i v i l e g a b l e  when t h e  s y s t e m  i s  
d e l i v e r e d .  

6 . 2  P R I V I L E G E D  SCALE COMMANDS 

The  c o n c e p t  o f  SCALE and  its o p e r a t i o n  is  e x p l a i n e d  i n  t h e  User 's  

G u i d e ,  C h a p t e r  3 .  T h i s  c h a p t e r  s h o u l d  be r e a d  b e f o r e  you a t t e m p t  
t o  u s e  SCALE commands. The S C A L E  commands p r e s e n t e d  i n  t h i s  

s e c t i o n  may o n l y  be e x e c u t e d  by p r i v i l e g e d  users .  S i n c e  t h e s e  
commands c o u l d  b e  u s e d  t o  a f f e c t  o t h e r  users  o r  c o r r u p t  t h e  ETOS 

s o f t w a r e ,  t h e y  a r e  n o t  l i s t e d  i n  t h e  Sys t em User 's  Gu ide .  I t  is  
t h e  s y s t e m  m a n a g e r ' s  r e s p o n s i b i l i t y  t o  a c q u a i n t  p r i v i l e g e d  users  
w i t h  t h e s e  commands and t h e i r  i n h e r e n t  d a n g e r s .  
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6.2.1 The P R I V i l e g e  Command 

where  "n" c a n  be s e t  i n  a c c o r d a n c e  w i t h  T a b l e  6-1. 

T a b l e  6-1 
P r i v i l e g e  Word F o r m a t  

B i t s  Meaning 

0 l = p r i v i l e g e d  0 =non-pr  i v  i l e g e d  
1-5 Unused 
6-8 Run q u e u e  number 

9-11 I n d e x  i n t o  L S L I C E  t a b l e  
(0 h a s  h i g h e r  p r i o r i t y  t h a n  7 )  

The PRIV command is u t i l i z e d  f o r  t h r e e  d i s t i n c t  f u n c t i o n s .  

The  most  common u s e  o f  t h e  command is t h a t  o f  p r i v i l e g i n g  t h e  

user.  I f  you want  t o  p e r f o r m  any  p r i v i l e g e d  o p e r a t i o n  d e s c r i b e d  
i n  t h i s  c h a p t e r ,  you m u s t  b e  l o g g e d  i n t o  a p r i v i l e g e d  a c c o u n t  and  

s e t  b i t  0 of t h e  P R I V  word. The P R I V  command f o r  p r i v i l e g i n g  a 
user is of  t h e  f o l l o w i n g  form.  

! P R I V  40XY 

X and  Y a r e  u s e d  f o r  t h e  o t h e r  two f u n c t i o n s  o f  t h e  P R I V  command. 

The s e c o n d  u s e  o f  t h e  PRIV command is c o n t r o l l e d  by t h e  t h i r d  
o c t a l  d i g i t  o f  t h e  P R I V  word. ETOS h a s  a n  i n t e r n a l  p r i o r i t y  

s t r u c t u r e  which you c a n n o t  change .  T e r m i n a l  i n p u t / o u t p u t  h a s  t h e  
h i g h e s t  p r i o r i t y  and  c a r d  r e a d e r  i n p u t  h a s  t h e  l o w e s t .  ETOS 

a u t o m a t i c a l l y  a d j u s t s  t hese  v a l u e s ,  b a s e d  on t h e  j o b ' s  c u r r e n t  

s t a t u s .  ETOS a l s o  h a s  a p r i o r i t y  q u e u e  which  you c a n  c h a n g e .  

T h i s  queue  h a s  e i g h t  p o s i t i o n s .  0 is t h e  h i g h e s t  p r i o r i t y  a n d  7 

is  t h e  l o w e s t  p r i o r i t y .  When you L O G I N ,  you a r e  a u t o m a t i c a l l y  

a s s i g n e d  p r i o r i t y  l e v e l  4. A job which h a s  a l o w e r  p r i o r i t y  
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number  t h a n  a n o t h e r  j o b  w i l l  g e t  s c h e d u l e d  m o r e  o f t e n .  
T h e r e f o r e ,  you c a n  p l a c e  your  most  c r i t i c a l  j o b s  a t  p r i o r i t y  
l e v e l  0 and your  j o b s  which a r e  n o t  t i m e - c r i t i c a l  a t  l e v e l  7. 

T h e  f o u r t h  o c t a l  d i g i t  o f  t h e  P R I V  word c o n t r o l s  quantum l e n g t h .  

The L S L I C E  t a b l e  ( s e e  3.13) is a t a b l e  which c o n t a i n s  quantum 

l e n g t h s .  A quantum is t h e  p e r i o d  o f  t ime which  you  run b e f o r e  
a n o t h e r  user is s c h e d u l e d .  I f  you have  a l a r g e  quantum,  you w i l l  
r u n  a g i v e n  j o b  f a s t e r  t h a n  a user  w i t h  a s m a l l e r  quantum. The 

r e a s o n  f o r  t h i s  d e c r e a s e d  time is t h a t  you r e c e i v e  a g r e a t e r  
p e r c e n t a g e  o f  t h e  c e n t r a l  p r o c e s s i n g  u n i t  r e s o u r c e s .  The  L S L I C E  

t a b l e  h a s  e i g h t  s e t t i n g s .  A v a l u e  o f  0 f o r  t h e  l a s t  d i g i t  a t  t h e  

P R I V  word c o r r e s p o n d s  t o  t h e  f i r s t  e n t r y .  A v a l u e  o f  7 
c o r r e s p o n d s  t o  t h e  l a s t  e n t r y .  When you LOGIN, t h i s  d i g i t  is s e t  

t o  0 .  I f  you h a v e  n o t  changed  t h e  L S L I C E  t a b l e  f rom i ts  
d i s t r i b u t i o n  form,  y o u r  quantum is 30 ( b a s e  8 )  o r  24 (base  1 0 )  
t e n t h s  of  a s e c o n d .  You c a n  i n c r e a s e  y o u r  quantum i f  y o u r  j o b  is 
t i m e -  c r i t i  ca  1. 

Each t ime you L O G I N ,  y o u r  P R I V  word is s e t  t o  0040.  T h i s  v a l u e  

means t h a t  you a r e  n o n - p r i v i l e g e d ,  you a r e  a t  p r i o r i t y  l e v e l  4 ,  

and  y o u r  quantum is e q u a l  t o  t h e  f i r s t  e n t r y  o f  t h e  L S L I C E  t a b l e .  

I f  you have  n o t  changed  t h e  L S L I C E  t a b l e ,  t h e  f o l l o w i n g  command 
c a u s e s  y o u r  n o n - p r i v i l e g e d  j o b  t o  e x e c u t e  a t  t h e  f a s t e s t  p o s s i b l e  

r a t e .  

! P R I V  0007  

T h e  f o l l o w i n g  command c a u s e s  y o u r  n o n - p r i v i l e g e d  j o b  t o  e x e c u t e  

a t  t h e  s l o w e s t  p o s s i b l e  r a t e .  

! P R I V  0070 

I f  you  execute  t h e  PRIV command w i t h  no  a r g u m e n t ,  y o u r  c u r r e n t  

P R I V  word is d i s p l a y e d .  A s a m p l e  o f  t h e  PRTV command is 
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c o n t a i n e d  i n  F i g u r e  6-1. 

F i g u r e  6-1 
Sample  Use o f  t h e  PRIV Command 

!PRIV 9023  
! PRIV 
0 0 2 3  
1 

6.2.2 PEEK a n d  POKE Commands 

PE[EKl 1 0 C  [ n l  
P O I K E I  l o c  v l [ v 2 [ . . . 1 1  

T h e s e  commands a r e  a n a l o g o u s  t o  t h e  E X A M I N E  a n d  DEPOSIT commands 
( see  3.8,  Sys t em User's G u i d e ) .  However, EXAMINE a n d  DEPOSIT 
d e a l  w i t h  v i r t u a l  memory, w h e r e a s  PEEK a n d  POKE d e a l  w i t h  
p h y s i c a l  memory. 

To  examine  p h y s i c a l  memory, e n t e r  PEEK f o l l o w e d  b y  t h e  l o c a t i o n  

whose c o n t e n t s  you w i s h  t o  examine  (1-5 d i g i t s ) .  I f  t h e  l o c a t i o n  
is f i v e  d i g i t s ,  t h e  f i r s t  d i g i t  is  t h e  i n s t r u c t i o n  f i e l d .  To 

examine  a s e q u e n c e  o f  l o c a t i o n ,  e n t e r  t h e  s t a r t i n g  a d d r e s s  and  
t h e  o c t a l  number o f  l o c a t i o n s  t o  be examined .  When p r i n t i n g  t h e  

c o n t e n t s ,  ETOS p e r f o r m s  a c a r r i a g e  r e t u r n ,  l i n e  f e e d  a f t e r  e a c h  
l o c a t i o n  w i t h  a l a s t  d i g i t  o f  7 (XXXX7). T h i s  assists t h e  user 
i n  d e t e r m i n i n g  t h e  c o n t e n t s  of  a v a r i e t y  o f  l o c a t i o n s .  The 
number o f  l o c a t i o n s  d i s p l a y e d  mus t  be l e s s  t h a n  100  ( b a s e  8 ) .  A 

sample  e x e c u t i o n  is shown i n  F i g u r e  6-2. 

F i g u r e  6-2 
Sample  Use o f  t h e  PEEK Command 

!PEEK 10200 
1 / 1 7  

!PEEK 10200 1 5  
7777 7602 0354 1264 7664 3452 4017 2000 
0000 0000 1027 7700 3315 
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To d e p o s i t  i n  p h y s i c a l  memory, e n t e r  P O K E ,  f o l l o w e d  by  t h e  

a d d r e s s  a t  which  t o  s t a r t  d e p o s i t i n g  (1-5 d i g i t s ) ,  and  t h e  s t r i n g  

o f  o c t a l  v a l u e s  which w i l l  go i n t o  s e q u e n t i a l  l o c a t i o n s .  I f  t h e  
s t a r t  a d d r e s s  is f i v e  d i g i t s ,  t h e  f i r s t  d i g i t  is t h e  i n s t r u c t i o n  

f i e l d ,  If t h e  s t a r t  a d d r e s s  is l e s s  t h a n  f i v e  d i g i t s ,  f i e l d  0 is 
m o d i f i e d .  F i g u r e  6-3 c o n t a i n s  a s ample  u s e  o f  t h e  POKE Command. 

F i g u r e  6-3 
Sample  Use of  t h e  POKE Command 

!PEEK 0204 
7777 

!POKE 0204 2007 5204 3216 7215 7300 7402 
!PEEK 0204 6 
2007 5204 3216 7215 
7300 7402 

I 

If you POKE d a t a  i n t o  a f i e l d  which  d o e s  n o t  e x i s t  i n  t h e  

p h y s i c a l  m a c h i n e ,  t h e  d a t a  is l o s t .  I f  you P E E K  f rom a f i e l d  
which  d o e s  n o t  e x i s t ,  t h e  d a t a  r e t u r n e d  is a l w a y s  "0000". 

The POKE command s h o u l d  be used w i t h  extreme c a u t i o n .  When you 
POKE i n t o  f i e l d s  0 and  1, you a r e  c h a n g i n g  d a t a  i n  t h e  ETOS 

r e s i d e n t  m o n i t o r ,  T h i s  c o u l d  c a u s e  t h e  mach ine  t o  c r a s h  o r  d a t a  
t o  become c o r r u p t e d .  I f  you POKE i n t o  f i e l d s  2-7, you a r e  

c h a n g i n g  d a t a  i n  user p rograms .  T h i s  is n o t  u s u a l l y  d e s i r a b l e .  
A s  a g e n e r a l  r u l e ,  you s h o u l d  n o t  u s e  t h e  POKE command u n l e s s  t h e  

a r g u m e n t s  were s u p p l i e d  by QUODATA o r  you have  t h e  s o u r c e  t o  t h e  
ETOS m o n i t o r .  

6.2.3 BROADCAST Command 

BRO FADCAST1 messaae  

T h i s  command s e n d s  a message  t o  a l l  i n i t i a l i z e d  t e r m i n a l s ,  

s i m u l t a n e o u s l y .  A t e r m i n a l  is i n i t i a l i z e d  when any  key is s t r u c k  
on  i t  w h i l e  ETOS i s  r u n n i n g .  The message  c a n  be  a n y  t e x t  up  t o  
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8 0  c h a r a c t e r s .  The t e r m i n a l  d o e s  n o t  h a v e  t o  be LOGged I N .  

A f t e r  you execute t h e  BROADCAST command, t h e  f o l l o w i n g  message  is 
d i s p l a y e d  on a l l  t e r m i n a l s .  

** KB n ** message  

"nl' is  t h e  c o n s o l e  number which  c o r r e s p o n d s  t o  t h e  e n t r y  of t h e  
p h y s i c a l  t e r m i n a l  i n t e r f a c e  i n  t h e  IOT TABle (see 3 . 9 ) .  

The BROADCAST command s h o u l d  b e  u t i l i z e d  b e f o r e  you  SHUTUP t h e  

s y s t e m  ( see  6 . 2 . 7 ) .  T h i s  warns users t h a t  ETOS p r o c e s s i n g  w i l l  
be i n t e r r u p t e d .  A s a m p l e  e x e c u t i o n  is shown i n  F i g u r e  6-4. 

F i g u r e  6-4 
Sample  Use o f  t h e  BROADCAST Command 

!BROADCAST ETOS WILL BE SHUT DOWN I N  2 MINUTES 
** KB00 * ETOS W I L L  BE SHUT DOWN I N  2 MINUTES 

6.2.4 FORCE a n d  ECROF Commands 

The  FORCE command a l l o w s  you  t o  f o r c e  a command o n  t h e  u s e r  w i t h  
t h e  s p e c i f  l e  number,  "nu' .  The command is e n t e r e d  a t  

t h a t  u s e r ' s  t e r m i n a l ,  e x a c t l y  a s  i f  h e  had  t y p e d  i t  h i m s e l f .  The 

c o n s o l e  number c o r r e s p o n d s  t o  t h e  e n t r y  of  t h e  p h y s i c a l  t e r m i n a l  
i n t e r f a c e  i n  t h e  IOT TABle (see 3 . 9 ) .  The f o l l o w i n g  r u l e s  d e f i n e  

t h e  u s e  o f  FORCE. 

1. A s e m i c o l o n  s e p a r a t e s  t h e  c o n s o l e  number f rom t h e  t e x t .  

2. I f  t h e  t e x t  is t e r m i n a t e d  by a l i n e  f e e d ,  t h e  c h a r a c t e r  
b e f o r e  t h e  l i n e  f e e d  is t h e  l a s t  c h a r a c t e r  f o r c e d .  

3. I f  a c a r r i a g e  RETURN t e r m i n a t e s  t h e  t e x t ,  a c a r r i a g e  
RETURN w i l l  be f o r c e d .  
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4 .  

5. 

T h e  u p a r r o w  'IA1' c h a r a c t e r  i n d i c a t e s  t h a t  t h e  n e x t  
c h a r a c t e r  is t o  be f o r c e d  a s  a c o n t r o l  c h a r a c t e r .  Fo r  
example ,  t o  f o r c e  a CTRL/V e n t e r  upa r row V (x), n o t  
CTRL/V. 

The u n d e r s c o r e  'I ( o r  b a c k a r r o w )  i n d i c a t e s  t h a t  t h e  
n e x t  c h a r a c t e r  is t o  be t a k e n  l i t e r a l l y .  I n  o r d e r  t o  
f o r c e  a n  u p a r r o w ,  t h e  upa r row m u s t  be p r e c e d e d  by  a n  
u n d e r s c o r e  ( b a c k a r r o w ) .  To f o r c e  a n  u n d e r s c o r e ,  p r e c e d e  
t h e  u n d e r s c o r e  by a n  u n d e r s c o r e ,  ( - ) .  

The FORCE command may be  used  t o  f o r c e  a user t o  D E A S S I G N  a 
d e v i c e  which you w i s h  t o  u t i l i z e ,  LOGOUT a user  who is a b u s i n g  

h i s  p r i v i l e g e s ,  o r  t o  c o n t r o l  t h e  p r o c e s s i n g  o f  a DETACHED 

t e r m i n a l  w i t h o u t  ATTACHing t o  i t .  To FORCE a user on  c o n s o l e  1 

t o  LOGOUT from t h e  s y s t e m ,  e n t e r  t h e  commands o f  F i g u r e  6-5. 

F i g u r e  6-5 
Sample  Use of FORCE Command 

!FORCE l : ^ V S  
! FORCE 1 ; LOGOUT 
1 

( A  = u p a r r o w ,  n o t  c o n t r o l  key )  

ECROF (FORCE s p e l l e d  backwards )  c a n  b e  u s e d  o n l y  o n  d e t a c h e d  

c o n s o l e s ,  i . e . ,  t h o s e  c o n s o l e  n u m b e r s  n o t  a s s o c i a t e d  w i t h  
p h y s i c a l  t e r m i n a l s  ( s ee  3 .9 ,  Sys t em User 's  G u i d e ) .  I t s  f u n c t i o n  

is t o  empty t h e  d e t a c h e d  c o n s o l e  n ' s  o u t p u t  b u f f e r  i n t o  t h e  
u s e r ' s  o u t p u t  b u f f e r .  T h e  ATTACH command y i e l d s  t h e  same r e s u l t ,  
e x c e p t  t h a t  a f t e r  t h e  ATTACH, t h e  p h y s i c a l  t e r m i n a l  is t h e n  
a s s o c i a t e d  w i t h  j o b  n. I f  you  a t t e m p t  t o  u s e  ECROF o n  a c o n s o l e  
which is n o t  DETACHed, t h e  message  "?CONSOLE I N  USE" is p r i n t e d .  

To o b t a i n  t h e  o u t p u t  o f  a DETACHed B A S I C  c o m p u t a t i o n a l  j o b  

a s s o c i a t e d  w i t h  c o n s o l e  1 0 ,  e n t e r  t h e  command o f  F i g u r e  6-6. 
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F i g u r e  6-6 
Sample Use o f  t h e  ECROF Command 

!ECROF 1 0  
TOTAL = 8 . 3 6  
READY 

6.2.5 Write Lock a n d  Write E n a b l e  Commands 

WE n 
WL n 

I n i t i a l l y ,  a t  L O G I N ,  c h a n n e l  0 (OS/8 SYS:) is wr i t e  l o c k e d  and  

c h a n n e l s  1 and  2 a r e  wr i t e  e n a b l e d .  If t h e  u s e r  e n t e r s  COS v i a  
t h e  COSBO p rogram,  c h a n n e l  0 (COS DK0) is wr i t e  e n a b l e d .  I n  
order t o  change  t h e  s t a t u s  of t h e  c h a n n e l s  t h e  above  commands may 
b e  i s s u e d .  The  WE command wr i t e  e n a b l e s  t h e  s p e c i f i e d  c h a n n e l ,  

"n" and t h e  WL command wr i te  l o c k s  a s p e c i f i e d  c h a n n e l .  T h e s e  
commands a f f e c t  o n l y  l o g i c a l  wr i te  s t a t u s ,  n o t  t h e  p h y s i c a l  

c h a r a c t e r i s t i c s  of  t h e  d r i v e .  

F o r  more d o c u m e n t a t i o n  o n  w r i t i n g  o n  OS/8 SYS:, see 5.13.7. 

6.2.6 MOUNT a n d  DISMOUNT commands 

MO [UNT 1 DK n : PASS WORD, o f f se  t 
D I  [ S M O U N T ]  DKn: 

The  two commands documented  i n  t h i s  s e c t i o n  a r e  n o t  a c t u a l l y  

PRIVi l eged  commands. They a r e  d i s c u s s e d  i n  t h e  M a n a g e r ' s  G u i d e  
b e c a u s e  t h e y  a r e  s y s t e m  manager  f u n c t i o n s  . 
I f  you want  t o  u s e  p a c k s  o t h e r  t h a n  t h e  s y s t e m  
a c c o u n t  s t o r a g e ,  you  must  c r e a t e  a p u b l i c  pack .  

d e t a i l s  on t h i s  o p e r a t i o n .  B e f o r e  you c a n  u t i l i z e  
you  must  l o g i c a l l y  mount i t .  T h e  MOUNT command 

f u n c t i o n .  

d i s k  f o r  ETOS 

See 5 . 1 1  f o r  
a p u b l i c  p a c k ,  

p e r f o r m s  t h i s  



For RK05s, 'In" i n  "DKn:" r e f e r s  t o  t h e  d r i v e  number (1 -3 ) .  Fo r  

Sys t em I n d u s t r i e s  d i s k s ,  i f  n = 1, y o u ' r e  a c c e s s i n g  t h e  r emovab le  

pack i n  p o r t  0 ;  i f  n = 2,  y o u ' r e  a c c e s s i n g  t h e  f i x e d  pack  i n  p o r t  

1; i f  n = 3 ,  y o u ' r e  a c c e s s i n g  t h e  r emovab le  p a c k  i n  p o r t  1. 

"password"  r e f e r s  t o  t h e  password  of  a c c o u n t  [0 ,11 on t h a t  p a c k .  
I f  you  rename t h e  password  from its c u r r e n t  v a l u e  o f  PASSWORD, 

u s e  t h e  new v a l u e  i n  t h e  MOUNT command. The o f f s e t  f o r  s y s t e m  
p a c k s  o r  c o p i e s  of s y s t e m  p a c k s  is  1200.  The  o f f s e t  f o r  p u b l i c  

p a c k s  is 1. 

A s a m p l e  e x e c u t i o n  o f  t h e  MOUNT command is shown i n  F i g u r e  6 - 7 .  

F i g u r e  6-7 
Sample  Use o f  t h e  MOUNT Command 

!MOUNT D K l : P A S S W O R D , l  
I 

( p u b l i c  p a c k )  

A d i s k  d o e s  n o t  need  t o  be p h y s i c a l l y  w r i t e  e n a b l e d  t o  b e  

MOUNTed. You c a n n o t  mount a d i s k  which is ASSIGNed (see 3.1Q, 
Sys tem User 's  G u i d e ) .  

T h e r e  is a SYSCAL f u n c t i o n  which a l l o w s  you t o  MOUNT a d i s k  v i a  

a n  a s s e m b l e r  program.  T h i s  command c o r r e s p o n d s  e x a c t l y  t o  i ts 
c o r r e s p o n d i n g  S Y S C A L  i n  a rgumen t  s t r u c t u r e  ( see  6.3 .5) .  R a t h e r  

t h a n  s p e c i f y i n g  t h e  a r g u m e n t s  w i t h i n  y o u r  p rogram,  t h e  S C A L E  

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

MOUNT e r r o r  m e s s a g e s  a r e  r e t u r n e d  i n  t h e  form " n ?  F U N C T I O N  

FAILURE" where  'In'' c o r r e s p o n d s  t o  t h e  e r r o r  r e t u r n e d  i n  t h e  AC b y  

t h e  e q u i v a l e n t  SYSCAL. A l i s t  of  e r r o r s  a r e  g i v e n  i n  T a b l e  6-2. 
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T a b l e  6-2 
MOUNT E r r o r  Messages  

E r r o r  Meaning 

1 
2 
3 

N o n e x i s t e n t  d e v i c e  
Dev ice  a l r e a d y  MOUNTed o r  ASSIGNed 
Wrong password  

The DISMOUNT command is used  t o  r e l e a s e  a d i s k  d r i v e  on  which  a n  
ETOS f i l e - s t r u c t u r e d  d e v i c e  is MOUNTed. A f t e r  d i s m o u n t i n g  a p a c k  

l o g i c a l l y  and removing t h e  p a c k ,  you c a n  i n s e r t  a n o t h e r  pack  and  
A S S I G N  i t  o r  MOUNT i t .  A p a c k  may n o t  be DISMOUNTed i f  a n y  f i l e s  
a r e  open  on  t h e  d e v i c e  by a n y  u s e r .  T h i s  is t h e  most  common 
e r r o r  and  i t  c a n  be  f r u s t r a t i n g  t o  t r a c k  down and  c l o s e  a l l  

c h a n n e l s  w i t h  f i l e s  open  on  a p a r t i c u l a r  pack .  

T h i s  command c o r r e s p o n d s  e x a c t l y  t o  i t s  c o r r e s p o n d i n g  SYSCAL i n  
a rgumen t  s t r u c t u r e  (see 6.3.7). R a t h e r  t h a n  s p e c i f y i n g  t h e  

a r g u m e n t s  w i t h i n  y o u r  p r o g r a m ,  t h e  S C A L E  command a c c e p t s  
a r g u m e n t s  i n  t h e  command l i n e .  E r r o r  m e s s a g e s  l i s t e d  i n  T a b l e  

6 - 3  a r e  r e t u r n e d  i n  t h e  form "n? FUNCTION FAILURE" where  "n"  

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

T a b l e  6-3  
D I S M O U N T  E r r o r  Messages  

E r r o r  Meaning 

1 N o n e x i s t e n t  d e v i c e  
2 D e v i c e  n o t  MOUNTed 
3 F i l e  open  on d e v i c e  

A s a m p l e  e x e c u t i o n  o f  t h e  DISMOUNT command is shown i n  F i g u r e  
6-8. 
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F i g u r e  6-8 
Sample  Use of  t h e  DISMOUNT Command 

!DISMOUNT D K 1 :  
1 

6.2.7 SHUTUP Command 

T h i s  command is u s e d  t o  s h u t  down t ime s h a r i n g  mode and  r e t u r n  t o  

s t a n d - a l o n e  OS/8. A f t e r  t h i s  command is e x e c u t e d ,  t h e  o n l y  
a c t i v e  t e r m i n a l  is t h e  c o n s o l e  t e rmina l .  S e e  4.7 f o r  more 
i n f o r m a t i o n  a b o u t  s h u t t i n g  down t h e  sys t em.  

6 . 3  PRIVILEGED SYSCAL FUNCTIONS 

SYSCAL (6200)  h a s  f i v e  f u n c t i o n s  which  can b e  u s e d  o n l y  i n  t h e  

p r i v i l e g e d  mode. S e e  6.7,  Sys tem User's Gu ide  f o r  a f u l l  
d e s c r i p t i o n  o f  SYSCAL's o t h e r  f u n c t i o n s .  

6.3.1 LOCK ( F u n c t i o n  4 )  

T h i s  f u n c t i o n  LOCKS t h e  u s e r ' s  v i r t u a l  i n s t r u c t i o n  a n d  d a t a  
f i e l d s  i n t o  p h y s i c a l  memory. These  f i e l d s  w i l l  b e  memory 

r e s i d e n t  u n t i l  a n  UNLOCK ( s e e  6 .3 .2 )  is p e r f o r m e d .  The  AC may b e  

any  v a l u e  on e n t r y ,  and t h e  AC is c l e a r e d  upon r e t u r n .  A sample 
c a l l i n g  s e q u e n c e  is shown i n  F i g u r e  6-9. 
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F i g u r e  6-9 
Sample  Use of t h e  LOCK F u n c t i o n  

SYSCAL=6200 
LOCK=4 
LOKFLD=X 
FLDCHG=LOKFLDnl 0 
TAD (LOCK 
MQL 
CDF FLDCHG 
SYSCAL 
/ AC = 0 UPON RETURN 

/LOCK I S  FUNCTION 4 
/DATA FIELD TO LOCK I N  
/ARGUMENT FOR CDF 
/MQ = FUNCTION 
/AC I S  I G N O R E D  
/ A D D I T I O N A L  FIELD TO LOCK I N  CORE 

You mus t  i n s u r e  t h a t  a minimum o f  16K w o r d s  is l e f t  unLOCKed. 8K 

words  a re  used  f o r  t h e  ETOS r e s i d e n t  m o n i t o r  a n d  8 K  words  a r e  
u s e d  f o r  o t h e r  j o b s .  

6.3.2 UNLOCK ( F u n c t i o n  5 )  

UNLOCK a p p l i e s  t o  a l l  f i e l d s  a s s i g n e d  t o  t h e  c a l l i n g  u s e r ,  which  

a r e  c u r r e n t l y  l o c k e d  i n  c o r e .  F i g u r e  6-10 c o n t a i n s  a s imple 
c a l l i n g  s e q u e n c e .  

F i g u r e  6-10 
Sample  U s e  o f  t h e  UNLOCK F u n c t i o n  

SYSCAL=6200 
UNLOCK=5 /UNLOCK I S  FUNCTION 5 
TAD (UNLOCK 
MQL 
SYSCAL 
/ AC = 0 UPON RETURN 

6 . 3 . 3  HOOK ( F u n c t i o n  6 )  

T h i s  command p e r f o r m s  a LOCK a n d  HOOKS t h e  u se r ' s  i n s t r u c t i o n  

f i e l d  i n t o  t h e  r e s i d e n t  mon i to r ' s  i n t e r r u p t  s k i p  c h a i n .  Only one 
j o b  may be  hooked i n t o  t h e  r e s i d e n t  s y s t e m  a t  a n y  g i v e n  time. An 
a t t e m p t  t o  hook more t h a n  o n e  j o b  w i l l  r e s u l t  i n  t h e  e r r o r  
m e s s a g e  " I L L E G A L  IOT" b e i n g  d i s p l a y e d .  I f  a n  i n t e r r u p t  o c c u r s  

w h i l e  a real-time t a s k  is i n  c o r e ,  t h e  mon i to r  preserves  t h e  
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r e g i s t e r s  (AC and  FLAGS) and  JMS's t o  l o c a t i o n  0 i n  t h e  c a l l i n g  

f i e l d .  

I f  t h e  u s e r ' s  i n t e r r u p t  s e r v i c e  w i l l  - n o t  u s e  t h e  c l o c k ,  a -1 

m u s t  b e  l o a d e d  i n t o  t h e  u s e r ' s  AC b e f o r e  t h e  HOOK SYSCAL is  
e x e c u t e d .  

F o r  a more l e n g t h y  d e s c r i p t i o n  o f  u s i n g  t h e  HOOK f u n c t i o n  s ee  

C h a p t e r  7 .  A s a m p l e  c a l l i n g  s e q u e n c e  is shown i n  F i g u r e  6-11. 

F i g u r e  6-11 
Sample  Use of t h e  HOOK F u n c t i o n  

SYSCAL=6200 
HOOK=6 
CLA C L L  
T A D  ( H O O K  
MQL 
C L A  CMA 
SYSCAL 

/HOOK I S  FUNCTION 6 

/ U S E R  NOT USING CLOCK 

6 .3 .4  UNHOOK ( F u n c t i o n  7 )  

T h i s  command UNHOOKS t h e  u s e r ' s  i n s t r u c t i o n  f i e l d  f r o m  t h e  

r e s i d e n t  m o n i t o r ' s  i n t e r r u p t  s k i p  c h a i n  and p e r f o r m s  t h e  U N L O C K  

f u n c t i o n .  F i g u r e  6-12 c o n t a i n s  a s a m p l e  c a l l i n g  s e q u e n c e .  

F i g u r e  6-12 
Sample  Use o f  t h e  UNHOOK F u n c t i o n  

S YSCAL =6 20 0 
UNHOOK=7 /UNHOOK I S  FUNCTION 7 
CLA C L L  
T A D  (UNHOOK 
MQL 
SYSCAL 
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6.3.5 MOUNT ( F u n c t i o n  1 7 )  

Mount a n  ETOS f i l e - s t r u c t u r e d  p u b l i c  p a c k .  The  p a c k  becomes 

a v a i l a b l e  t o  a l l  users .  T h i s  f u n c t i o n  is e q u i v a l e n t  t o  S C A L E ' S  

MOUNT command (see 5 . 2 . 6 )  . The M Q  c o n t a i n s  t h e  f u n c t i o n  number.  

The AC c o n t a i n s  a p o i n t e r  t o  a ten-word a rgumen t  b l o c k  i n  t h e  
u s e r ' s  d a t a  f i e l d .  AC = ( b l o c k  a d d r e s s )  m i n u s  o n e .  The  b l o c k  is 
of  t h e  form 

Word 1 -2  = Name o f  t h e  d e v i c e  t h e  p u b l i c  pack  w i l l  b e  mounted 
on .  The name is i n  p a c k e d  6 - b i t  ASCII. 

Word 3 = M a s t e r  f i l e  d i r e c t o r y  a c c o u n t  on t h e  p u b l i c  pack .  
T h i s  is a l w a y s  e q u a l  t o  0001.  

Word 4 = P a c k  i d e n t i f i c a t i o n  a c c o u n t  o n  t h e  p u b l i c  pack .  
T h i s  is a l w a y s  e q u a l  t o  0001.  

Word 5-8 = Pack  i d e n t i f i c a t i o n .  T h i s  is n o r m a l l y  "PASSWORD" 
u n l e s s  changed  by t h e  s y s t e m  manager .  

Word 9-10 = O f f s e t  f o r  MOUNT. T h e s e  two w o r d s  make u p  a 
d o u b l e  p r e c i s i o n  o f f s e t ,  which is 00000001 f o r  
p u b l i c  p a c k s  and  00001200 f o r  s y s t e m  p a c k s .  Word 
9 is t h e  h i g h  o r d e r  p o r t i o n  o f  t h e  o f f s e t .  

An e r r o r  c o d e  is r e t u r n e d  i n  t h e  AC i n  a c c o r d a n c e  
w i t h  T a b l e  6-4.  

T a b l e  6-4 
E r r o r  Codes  f o r  t h e  MOUNT F u n c t i o n  

AC _. Meaning 

0 MOUNT s u c c e e d e d  
1 N o n e x i s t e n t  d e v i c e  
2 Dev ice  a l r e a d y  mounted o r  owned by o t h e r  

3 Wrong I . D .  
u s e r  

F i g u r e  6-13 c o n t a i n s  a s a m p l e  c a l l i n g  s e q u e n c e .  
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F i g u r e  6-13 
Sample  Use o f  t h e  MOUNT F u n c t i o n  

SYSCAL=6200 

ARG F LD =Y /FIELD C O N T A I N I N G  ARGUMENT BLOCK 
FLDCHG=ARGFLDA1 0 /ARGUMENT FOR CDF 

MOUNT=17 /MOUNT IS FUNCTION 1 7  

. . 
T A D  (MOUNT / M Q  = FUNCTION 
MQL 
T A D  (ARGBLK-1 /AC = (ADDRESS OF ARG BLOCK) - 1 
CDF FLDCHG 
SYSCAL /MOUNT A P U B L I C  PACK 
SZA /CHECK ERROR I N  AC 
JMP ERROR /ERROR R O U T I N E  

FIELD ARGFLD 
ARGB LK , DEVICE D E V I  / D E V I C E  NAME 

1 /MFD ACCOUNT 
1 /PACK I D  ACCOUNT 
TEXT "PASSWORD" /PACK I D  
*.-1 
00g0 / H I G H  ORDER OFFSET 
0001  /LOW ORDER OFFSET 

6 . 3 . 6  XTRAP ( F u n c t i o n  2 1 )  

I n  t h e  ETOS V5A m o n i t o r ,  t h i s  f u n c t i o n  p u t  t h e  user  i n t o  DEBUG 

mode. S i n c e  t h i s  mode is n o t  s u p p o r t e d  u n d e r  VSB, t h i s  f u n c t i o n  
is now a n  I L L E G A L  IOT.  

6.3.7 DISMNT ( F u n c t i o n  2 3 )  

Dismount  a p u b l i c  pack ,  making  t h e  d r i v e  a v a i l a b l e  f o r  o t h e r  u s e .  
T h i s  f u n c t i o n  is  e q u i v a l e n t  t o  S C A L E ' S  DISMOUNT command ( see  
6 . 2 . 6 ) .  The  AC p o i n t s  t o  a 2-word a r g u m e n t  b l o c k  i n  t h e  u s e r ' s  
d a t a  f i e l d  t h a t  c o n t a i n s  t h e  d e v i c e  name t o  d i s m o u n t .  AC = 

( a d d r e s s  o f  b l o c k )  -1. 

T a b l e  6-5 c o n t a i n s  t h e  e r r o r s  wh ich  a r e  r e t u r n e d  i n  t h e  AC. 
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T a b l e  6-5 
Error Codes  f o r  t h e  DISMOUNT F u n c t i o n  

AC Meaning 

0 DISYNT s u c c e e d e d  
1 N o n e x i s t e n t  d e v i c e  
2 Device n o t  MOUNTed 
3 F i l e  open  on d e v i c e  

- 

A s a m p l e  c a l l i n g  sequence is g i v e n  i n  F i g u r e  6-14. 

F i g u r e  6-14 
Sample  Use o f  t h e  DISMNT F u n c t i o n  

SYSCAL=6 200 
D I SMNT = 2 3 /DISMNT I S  FUNCTION 2 3  
ARGF LD=Y /FIELD C O N T A I N I N G  ARGUMENT BLOCK 
F L D C H G = A R G F L D ~ ~  /ARGUMENT FOR CDG 

TAD (DISMNT / M Q  = FUNCTION 
MQL 
TAD (ARGBLK-1 /AC = P O I N T E R  TO ARGUMENT BLOCK 
CDF FLDCHG 
SYSCAL /DISMOUNT PUBLIC PACK 
SZA /CHECK ERROR CODE I N  AC 
JMP ERROR /ERROR R O U T I N E  . 
FIELD ARGFLD 
ARGBLK, DEVICE DEVI /DEVICE NAME TO DISMOUNT 

6.4 PRIVILEGED OS/8 FUNCTIONS 

C e r t a i n  f u n c t i o n s  which  a r e  p e r f o r m e d  u n d e r  OS/8 r e q u i r e  you  t o  

be p r i v i l e g e d ,  i . e . ,  PRIV 4 0 X X .  Any a c c e s s  of  t h e  TD8E DECtape, 
TC08 DECtape, RX0l f l o p p y  d i s k  o r  PT8E h i g h  s p e e d  r e a d e r / p u n c h  is  
p r i v i l e g e d .  Changing  t e r m i n a l  o r  l i n e  p r i n t e r  a t t r i b u t e s  is 
p r i v i l e g e d .  E x e c u t i o n  o f  s y s t e m  ETOS c u s p s  ( e . g . ,  l i n e  p r i n t e r  

s p o o l e r )  is p r i v i l e g e d .  S i n c e  OS/8 SYS is w r i t e - p r o t e c t e d ,  a n y  
p r o c e s s  which w r i t e s  on SYS m u s t  u s e  t h e  "WE" SCALE command and  

m u s t  t h e r e f o r e  be  p r i v i l e g e d .  The f o l l o w i n g  s e c t i o n s  l i s t  a l l  
s t a n d a r d  OS/8 p r i v i l e g e d  ope ra t ions .  
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6.4.1 Chang ing  Device H a n d l e r s  i n  OS/8 
/ 

When ETOS is d i s t r i b u t e d ,  c e r t a i n  d e v i c e  h a n d l e r s  a r e  a c t i v a t e d  

u n d e r  s t a n d - a l o n e  OS/8 and  v i r t u a l  OS/8, You may w i s h  t o  

a c t i v a t e  o t h e r  h a n d l e r s  f o r  y o u r  i n s t a l l a t i o n .  A l i s t  o f  t h e  
d i s t r i b u t e d  h a n d l e r s  is p r o v i d e d  i n  s e c t i o n  1 .3 .  

To c h a n g e  d e v i c e  h a n d l e r s  u n d e r  s t a n d - a l o n e  OS/8 u s e  t h e  
f o l l o w i n g  p r o c e d u r e .  

1) Boot  OS/8 on  t h e  d i s k ,  u s i n g  t h e  p r o c e d u r e  o u t l i n e d  i n  
2.2 (RK05) o r  2.3 ( S . 1 , ) .  

2 )  Use t h e  d i a l o g u e  o f  F i g u r e  6-15 t o  p r i n t  c u r r e n t  d e v i c e  
h a n d l e r s .  

F i g u r e  6-15 
P r i n t i n g  t h e  C u r r e n t  Device H a n d l e r s  

.RUN SYS:BUILD 
SPRINT 

(On a n  RK05 s y s t e m ,  t h e  f o l l o w i n g  is p r i n t e d )  

ETOS: *SYS 
RK05:RKAB *RKB0 *RKA1 * R K B l  RKA2 RKB2 R K A 3  RKB3 
RX0l: *RXAB *RXA1 
TD8A:*DTA0 D T A l  
TC:DTA0 D T A l  DTA2 DTA3 DTA4 DTA5 DTA6 DTA7 
RF: RF NULL 
BAT : BAT 
C R 8 E  :*CDR 
PT8E : *HSP *HSR 
KL8E: *TTY 
KS33: *PTP *PTR 
DUMP : DUMP 
VT50: LST 
LQP : LPT 
TM8E:MTAPI MTAl MTA2 MTA3 MTA4 MTA5 MTA6 MTA7 

TA8A:CSAPI CSA1 
LPSV: *LPT 
DSK=ETOS:SYS 
$ 
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F i g u r e  6-15 ( c o n t i n u e d )  

(On a Sys t em I n d u s t r i e s  d i s k ,  t h e  f o l l o w i n g  is p r i n t e d )  

ETOS:*SYS DSK0 *DSK1 *DSK2 *DSK3 
RK05:*RKA0 *RKB0 R K A l  R K B l  RKA2 RKB2 R K A 3  RKB3 
RX0l:  *RXA0 *RXA1 
TD84:*DTA0 D T A l  
TC:DTA0 D T A l  DTA2 DTA3 DTA4 DTA5 DTA6 DTA7 
RK:RF NULL 1 
BAT : BAT 
CR8E: *CDR 
PT8E:HSP HSR 
KL8E: *TTY 
KS33:PTP PTR 
DUMP: DUMP 
VT5B: LST 
LQP : LPT 
TM8B:MTAB M T A l  MTA2 MTA3 MTA4 MTA5 MTA6 MTA7 
TA8A:CSAB CSA1 
LPSV: *LPT 
SI4T:SYS DSK0 DSK1 DSK2 DSK3 
S1NS:LPT *DSK4 DSK5 DSK6 DSK7 

DKS=ETOS:SYS 
$ 

A l l  d e v i c e  h a n d l e r s  l o a d e d  i n t o  B U I L D  a r e  p r i n t e d .  A l l  a c t i v e  

d e v i c e  h a n d l e r s  a re  i n d i c a t e d  w i t h  an  a s t e r i s k  ( * )  p r e c e d i n g  t h e  

h a n d l e r  name. A l i s t  o f  a l l  d e v i c e  h a n d l e r s  l o a d e d  i n t o  B U I L D  

f o r  RK05 and  S y s t e m  I n d u s t r i e s  d i s k s  is c o n t a i n e d  i n  T a b l e  6-6. 
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Group 
Name 

BAT 

C R 8 E  

DUMP 

ETOS 

KL8E 

KS33 

LPS v 

LQP 

PT8E 

RF 

RK05 

T a b l e  6 - 6  
S t a n d - a l o n e  OS/8 Device  H a n d l e r s  

H a n d l e r s  i n  
Group  

BAT 

CDR 

DUMP 

SYS DSK0 DSK1 DKS2 DSK3 

TTY 

PTP PTR 

LPT 

LPT 

HSP HSR 

RF N U L L  

R K A 0  R K B 0  R K A l  R K B l  RKA2 
RKB2 RKA3 RKB3 

D e s c r i p t i o n  

1-page  h a n d l e r ,  which  c a n  b e  
c a l l e d  f rom a BATCH j o b  t o  r e a d  
from t h e  b a t c h  stream. 

2-page c a r d  r e a d e r  h a n d l e r .  

1 -page  h a n d l e r  which  a l l o w s  you  
t o  dump t h e  c o n t e n t s  of  a n  OS/8 
mass  s t o r a g e  d e v i c e .  

1 - p a g e  RK05 s y s t e m  h a n d l e r  
m o d i f i e d  t o  b e  d e v i c e  t y p e  4 0 .  
S y s t e m '  I n d u s t r i e s  h a n d l e r  
m o d i f i e d  t o  be d e v i c e  t y p e  40 .  
DSK1-3 a c c e s s  s t a n d - a l o n e  
p o r t i o n s  of t h e  s y s t e m  d i s k .  
S i n c e  t h e  ETOS d i s k  h a s  o n l y  
o n e  1 2 0 0  ( b a s e  8 )  p o r t i o n ,  
t h e s e  h a n d l e r s  a r e  u s e d  o n l y  
f o r  t h e  BACKUP program.  

2 - p a g e  t e r m i n a l  i n p u t / o u t p u t  
h a n d l e r .  

2 - p a g e  l o w  s p e e d  p a p e r  t a p e  
punch and  r e a d e r  h a n d l e r s .  

1-page l i n e  p r i n t e r  h a n d l e r .  

2-page l e t t e r  q u a l i t y  p r i n t e r  
h a n d l e r .  

2-page h i g h  s p e e d  p a p e r  t a p e  
punch and  r e a d e r  h a n d l e r s .  

RF08 f i x e d  head  d i s k  and  NULL 
d e v i c e  h a n d l e r s .  

2-page non-sys tem RK05 h a n d l e r s  
f o r  d r i v e s  0-3. 
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F i g u r e  6-6 ( c o n t i n u e d )  

Group 
Name 

RX0l 

SINS 

SI  4T 

TA8A 

TC 

TD 8A 

TM8E 

VT50 

H a n d l e r s  i n  
G r o u p  

RXA0 R X A l  

LPT DSK4 DSK5 DSK6 DSK7 

SYS DSK0 DSK1 DSK2 DSK3 

CSA0 CSA1 

DTA0 D T A l  DTA2 DTA3 DTA4 
DTA5 DTA6 DTA7 

DTA0 DTAl 

MTA0 M T A l  MTA2 MTA3 

LST 

D e s c r i p t i o n  

2 - p a g e  h a n d l e r  f o r  two  RX0l 
f l o p p y  d r i v e s  . 
S y s t e m  I n d u s t r i e s  n o n - s y s t e m  
h a n d l e r s .  I f  ETOS SYS i s  
e n a b l e d ,  t h o s e  h a n d l e r s  a c c e s s  
OS/8 p o r t i o n s  o f  r emovab le  d i s k  
i n  p o r t  0.  I f  S I 4 T  SYS is  
e n a b l e d ,  t h e s e  h a n d l e r s  a c c e s s  
OS/8 p o r t i o n s  of  f i x e d  d i s k  i n  
p o r t  0. 

H a n d l e r s  which a l l o w  you t o  r u n  
OS/8 o f f  t h e  r emovab le  Sys t em 
I n d u s t r i e s  d i s k  i n  p o r t  0. 

2-page c a s s e t t e  h a n d l e r s .  

2-page TC08 d e c t a p e  h a n d l e r s .  

2-page TD8E d e c t a p e  h a n d l e r s .  

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

2 - p a g e  h a n d l e r  w h i c h  a l l o w s  
VT50 d i s p l a y  p r o c e s s i n g .  

I n  a d d i t i o n  t o  t h e  d e v i c e  h a n d l e r s  l i s t e d  i n  T a b l e  6-6, DSK: is 
a c t i v e .  T h i s  d e f a u l t  d e v i c e  is u s e d  whenever  DSK: is s p e c i f i e d  

o r  when t h e  d e v i c e  name is o m i t t e d .  I t  is s e t  up a s  SYS o n  t h e  
d i s t r i b u t i o n  pack  b u t  a n y  d e v i c e  may be  ASSIGNed t o  DSK. 

OS/8 a l l o w s  o n l y  f i f t e e n  d e v i c e  h a n d l e r s  t o  b e  a c t i v e .  
T h e r e f o r e ,  i f  you  w i s h  t o  a c t i v a t e  a h a n d l e r ,  you  m u s t  f i r s t  

d e a c t i v a t e  a n  e x i s t i n g  h a n d l e r .  For  example ,  t h e  d i a l o g u e  o f  
F i g u r e  6-16 c a n  be u s e d  t o  a c t i v a t e  t h e  TC08 DECtape h a n d l e r .  

F i g u r e  6-16 
A c t i v a t i o n  o f  R e s i d e n t  Device  H a n d l e r  

$DEL DTA0 
$IN TC DTA0 
$ 

( d e a c t i v a t e s  TD8E h a n d l e r )  
( a c t i v a t e s  TC08 h a n d l e r )  
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I f  you  w i s h  t o  a c t i v a t e  a h a n d l e r  wh ich  is n o t  d i s p l a y e d  w i t h  t h e  

PRINT command, you m u s t  f i r s t  LOAD t h e  h a n d l e r .  B U I L D  h a s  a 
l i m i t e d  s p a c e  f o r  d e v i c e  h a n d l e r s .  T h e r e f o r e ,  you  m u s t  u n l o a d  a n  

e x i s t i n g  h a n d l e r .  . F o r  example ,  t h e  d i a l o g u e  o f  F i g u r e  6-17 c a n  
b e  used  t o  a c t i v a t e  a DF32 d i s k  h a n d l e r .  

F i g u r e  6-17 
A c t i v a t i o n  o f  N o n - r e s i d e n t  D e v i c e  H a n d l e r  

$UNLOAD T A 8 A  
$LOAD dev:DF32 
$IN DF DF 

( u n l o a d  ca s se t t e  h a n d l e r )  
( h a n d l e r  on d e v i c e  c a l l e d  "dev" )  

3 )  A f t e r  you  h a v e  made a l l  d e s i r e d  c h a n g e s  t o  d e v i c e  
h a n d l e r s ,  e n t e r  t h e  commands o f  F i g u r e  6-18. 

$BOOT 
SYSU I LT 

F i g u r e  6-18 
BOOTing a R e v i s e d  OS/8 S y s t e m  

( b o o t s  OS/8 w i t h  r e v i s e d  s y s t e m )  

.SAVE SYS:BUILD ( s a v e s  c h a n g e s  i n  B U I L D .  I f  you  do  n o t  
h a v e  3 3  f r e e  b l o c k s  on SYS, you m u s t  
SAVE B U I L D  o n  a n o t h e r  d e v i c e  and  copy  i t  
back t o  t h e  s y s t e m  d e v i c e ) .  

4 )  The f i l e  ETOSOS.SY c o n t a i n s  a copy  of  t h e  d i s t r i b u t i o n  
OS/8 h e a d .  I f  you wi sh  t o  change  t h i s  f i l e  t o  r e f l e c t  
c h a n g e s  made i n  d e v i c e  h a n d l e r  s e l e c t i o n ,  u s e  t h e  
d i a l o g u e  o f  F i g u r e  6-19. 

F i g u r e  6-19 
U p d a t i n g  t h e  S t a n d - a l o n e  OS/8 S y s t e m  F i l e  

.R P I P  
*SYS:ETOSOS.SV<SYS:/Y/D 
*^C 

To change  d e v i c e  h a n d l e r s  u n d e r  v i r t u a l  OS/8, u s e  t h e  f o l l o w i n g  

p r o c e d u r e .  

1) I n i t i a t e  ETOS v i a  t h e  p r o c e d u r e s  o f  4 .5 .  
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2 )  L O G I N  t o  a p r i v i l e g e d  a c c o u n t .  T h e  o p e r a t o r ' s  a c c o u n t  
is one p r i v i l e g e d  a c c o u n t .  

3 )  E n t e r  t h e  commands of  F i g u r e  6-20. 

F i g u r e  6-20 
P r i n t i n g  t h e  C u r r e n t  V i r t u a l  Dev ice  H a n d l e r s  

. ̂VS 
!-V 4040 
!WE 0 
!CONT . ~. - 

R m Y S : B U I L D  
SPRINT 

T h e  f o l l o w i n g  o u t p u t  * s  p r i n t e d  on  t h e  t e r m i n a l .  

ETOS:*SYS CHN0 C H N l  *CHN2 *CHN3 *CHN4 * C H N 5  CHN6 CHN7 
ETRX: *RXA0 R X A l  
ETTD: *DTA0 DTAl 
ETLP: *LPT 
ETKS : *PTP *PTR 
ETPT:HSP HSR 
TC01:DTAB DTAl 
TC23: DTA2 DTA3 
TC45:DTA4 DTA5 
TC67 : DTA6 DTA7 
ETCR: *CDR 
S PLP : *QLP 
ETKL:*TTY 
BAT : BAT 
DUMP: DUMP 
DSK=ETOS : CHN 2 
$ 

A l l  d e v i c e  h a n d l e r s  l o a d e c  i n t o  B U I L D  a r e  p r i n t e c .  A l l  a c t i v e  
d e v i c e  h a n d l e r s  a r e  i n d i c a t e d  w i t h  a n  a s t e r i s k  ( * )  p r e c e d i n g  t h e  
h a n d l e r  name. A l i s t  o f  a l l  d e v i c e  h a n d l e r s  l o a d e d  i n t o  B U I L D  

a r e  l i s t e d  i n  T a b l e  6-7. 
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T a b l e  6-7 
V i r t u a l  OS/8 D e v i c e  H a n d l e r s  

Group 
N a m e  

BAT 

DUMP 

ETCR 

ET KL 

ETLP 

ETLS 

ETLT 

- 

ETOS 

ETPT 

ETRX 

ETTD 

ETTY 

SPLP 

H a n d l e r s  i n  
Group  D e s c r i p t i o n  

BAT 

DUMP 

CDR 

TT Y 

LPT 

PTP, PTR 

l - p a g e  h a n d l e r ,  which c a n  b e  c a l l e d  
f rom a BATCH j o b  t o  r e a d  f rom t h e  
b a t c h  s t r e a m .  

l - p a g e  h a n d l e r  which  a l l o w s  you t o  
dump t h e  c o n t e n t s  o f  a n  OS/8 mass  
s t o r a g e  d e v i c e .  

ETOS v e r s i o n  o f  t h e  OS/8 c a r d  r e a d e r  
h a n d l e r .  

ETOS v e r s i o n  o f  t h e  O S / 8  t e r m i n a l  
h a n d l e r .  A l l  SET TTY f u n c t i o n s  may be 
used  w i t h  t h i s  h a n d l e r .  

E T O S  v e r s i o n  o f  t h e  l i n e  p r i n t e r  
h a n d l e r .  

ETOS v e r s i o n  o f  t h e  l i n e  p r i n t e r  
h a n d l e r .  

LT H a n d l e r  which  s i m u l a t e s  l i n e  p r i n t e r  
c h a r a c t e r i s t i c s  on  a t e r m i n a l .  

-..-----A 

SYS CHN0 C H N l  
CHN2 C H N 3  CHN4 
CHNS CHN6 CHN7 ETOS s y s t e m  d e v i c e  h a n d l e r  (SYS) and  

c h a n n e l  h a n d l e r s  ( C H N X : )  . 
HSP HSR ETOS v e r s i o n s  o f  t h e  h i g h  s p e e d  p a p e r  

t a p e  punch and  r e a d e r  h a n d l e r s .  

R X A 0  R X A l  ETOS v e r s i o n s  of  t h e  R X 0 l  f l o p p y  d i s k  
h a n d l e r s .  

DTA0 DTA1 ETOS v e r s i o n s  o f  t h e  TD8E D E C t a p e  
h a n d l e r s .  

TTY ETOS t e r m i n a l  h a n d l e r ,  wh ich  d o e s  n o t  
a l l o w o  SET TTY f u n c t i o n s  b u t  d o e s  
a l l o w  d i f f e r e n t  m a r g i n s  o n  e a c h  
t e r m i n a l .  

2-page s p o o l i n g  d e v i c e  h a n d l e r .  
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I 

T a b l e  6-7 ( c o n t i n u e d )  

Group  H a n d l e r s  i n  
Name Group  D e s c r i p t i o n  

T C 0 1  DTA0 DTA1 ETOS v e r s i o n s  o f  h a n d l e r s  f o r  TC08 
DECtape d r i v e s  0 and  1. 

TC23 DTA2 D T A 3  ETOS v e r s i o n s  o f  h a n d l e r s  f o r  TC08 
DECtape d r i v e s  2 and  3. 

TC45 DTA4 DTA5 ETOS v e r s i o n s  o f  h a n d l e r s  f o r  TC08, 
DECtape d r i v e s  4 and  5. 

TC67 DTA6 DTA7 ETOS v e r s i o n s  o f  h a n d l e r s  f o r  TC08 
DECtape d r i v e s  6 and  7. 

I n  a d d i t i o n  t o  t h e  d e v i c e  h a n d l e r s  l i s t e d  a b o v e ,  DSK: is a l s o  
a c t i v e .  T h i s  d e f a u l t  d e v i c e  is used  whenever  DSK:  is s p e c i f i e d  
o r  when t h e  d e v i c e  name is o m i t t e d .  I t  is s e t  up  a s  CHN2 on  t h e  
d i s t r i b u t i o n  p a c k ,  b u t  any  d e v i c e  may be  ASSIGNed t o  DSK. 

OS/8 a l l o w s  o n l y  f i f t e e n  d e v i c e  h a n d l e r s  t o  b e  a c t i v e .  

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

F i g u r e  6-21 c o u l d  be used  t o  a c t i v a t e  t h e  TC08 DECtape h a n d l e r .  

F i g u r e  6-21 
A c t i v a t i o n  of R e s i d e n t  V i r t u a l  H a n d l e r  

$DEL DTA0 ( d e a c t i v a t e s  TD8E h a n d l e r )  
$IN TC0l DTA0 ( a c t i v a t e s  TC08 h a n d l e r )  
$ 

I f  you  w i s h  t o  a c t i v a t e  a h a n d l e r  which  is n o t  d i s p l a y e d  w i t h  t h e  

PRINT command, you must  f i r s t  LOAD t h e  h a n d l e r .  B U I L D  h a s  a 
l i m i t e d  s p a c e  f o r  d e v i c e  h a n d l e r s .  T h e r e f o r e ,  you  mus t  u n l o a d  a n  

e x i s t i n g  h a n d l e r .  For example ,  t h e  d i a l o g u e  o f  F i g u r e  6-22 c o u l d  
be u s e d  t o  a c t i v a t e  a n  ETOS DF32 h a n d l e r  ( i f  o n e  e x i s t e d ) .  
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I n  

F i g u r e  6-22 
A c t i v a t i o n  o f  N o n - r e s i d e n t  V i r t u a l  H a n d l e r  

SUNLOAD T C Q l  ( u n l o a d  TC08 h a n d l e r )  
$LOAD dev:ETDF ( h a n d l e r  ETDF on d e v i c e  c a l l e d  " d e v : " )  
$IN ETDF DF 
$ 

4 )  A f t e r  you  h a v e  made a l l  d e s i r e d  c h a n g e s  t o  d e v i c e  
h a n d l e r s ,  e n t e r  t h e  commands o f  F i g u r e  6-23. 

SBOOT 
SYS B U I L T  

F i g u r e  6-23  
BOOTing a R e v i s e d  V i r t u a l  OS/8 Sys t em 

( b o o t s  v i r t u a l  OS/8 w i t h  r e v i s e d  s y s t e m )  

.SAVE SYS:BUTLD ( s a v e s  c h a n g e s  i n  B U I L D .  I f  you  d o  n o t  
h a v e  3 3  f r e e  b l o c k s  on SYS, you m u s t  s a v e  
B U I L D  o n  a n o t h e r  d e v i c e  and  -COPY i t  back  
t o  t h e  s y s t e m  d e v i c e ) .  

5 )  The  f i l e  ETOSET.SY, which  r e s i d e s  on  t h e  s t a n d - a l o n e  
OS/8 p o r t i o n  of  t h e  ETOS p a c k ,  c o n t a i n s  a copy  o f  t h e  
d i s t r i b u t i o n  v i r t u a l  OS/8. I f  you w i s h  t o  c h a n g e  t h i s  
f i l e  t o  r e f l e c t  c h a n g e s  made  i n  d e v i c e  h a n d l e r  
s e l e c t i o n ,  u s e  t h e  d i a l o g u e  of  F i g u r e  6-24. 

F i g u r e  6-24 
U p d a t i n g  t h e  V i r t u a l  OS/8 S y s t e m  F i l e  

.^VS 
!CLOSE 3 
!CLOSE 4 
!LOOKUP 3=  T0.21 OS8 .OS8 
! LOOKUP 4 =  i 0  ; 2 j o s 8  .RTS 

R P I P  
*CHN 3 : ETOSET .SY < C H N 4  : /Y /D 
* ^ C  - 

t h e  p r e v i o u s  d i a l o g u e ,  t h e  s rstem d 

l o o k e d  up  on c h a n n e l  4 ,  The r e a s o n  t h a t  

ice  ( [0 ,2 lOS8.RTS)  S 

you c a n ' t  copy  d i r e c t l y  
f rom SYS is  t h a t  ETOS maps p o r t i o n s  o f  OS/8 SYS t o  t h e  s c r a t c h  

b l o c k s .  Looking OS8.RTS on c h a n n e l  4 c i r c u m v e n t s  t h i s  p rob lem.  

I t  is  i m p o r t a n t  t o  u p d a t e  t h e  f i l e  ETOSET.SY i f  you  w i s h  t o  make 

6-25 



d e v i c e  h a n d l e r  c h a n g e s  pe rmanen t .  T h i s  f i l e  is t r a n s f e r r e d  t o  

OS8.RTS i f  t h e  "HI' o p t i o n  is used  i n  s t a r t - u p  (see 4 . 3 ) .  

6 . 4 . 2  TD8E DECtape 

The  TD8E DECtape is n o t  a d a t a  b r e a k  d e v i c e .  I t  c a n n o t  b e  u s e d  

s i m u l t a n e o u s l y  w i t h  t i m e s h a r i n g .  However, i t  is o f t e n  d e s i r e a b l e  
t o  s t o r e  o r  r e t r i e v e  f i l e s  o n  t h e  DECtape w i t h o u t  s h u t t i n g  down 

ETOS. QUODATA s u p p o r t s  t h i s  d e v i c e  v i a  two OS/8 d e v i c e  h a n d l e r s  
(DTA0 a n d  D T A 1 )  i n  t h e  f o l l o w i n g  manner .  Each time t h a t  a 

DECtape r e c o r d  is r e a d  o r  w r i t t e n ,  t i m e s h a r i n g  is s t o p p e d  f o r  a n  

a v e r a g e  o f  27 m i l l i s e c o n d s .  T h i s  p e r i o d  is s o  s h o r t  t h a t  i t  is 
n o t  n o r m a l l y  n o t i c e d .  However, t h i s  d e v i c e  s h o u l d  be u s e d  w i t h  
e x t r e m e  c a u t i o n .  I t  c a n  c a u s e  s u b t l e  p r o b l e m s ,  d e p e n d i n g  upon 
w h a t  o t h e r  u s e r s  a r e  d o i n g .  T h e r e  a r e  c e r t a i n  d e f i n i t e  
r e s t r i c t i o n s  i n  t h e  u s e  of  D E C t a p e :  t h e  j o b  mus t  be p r i v i l e g e d ;  

o n l y  one  j o b  a t  a time c a n  a c c e s s  t h e  T D 8 E ;  t h e  DECtape s h o u l d  
n o t  b e  u s e d  a t  t h e  same time a s  t h e  card  r e a d e r  o r  t h e  card  

r e a d e r  w i l l  l o s e  c h a r a c t e r s .  Each time t h e  DECtape is u s e d ,  t h e  

ETOS t i m e  o f  d a y  l o s e s  a f r a c t i o n  o f  a s e c o n d .  Users p e r f o r m i n g  

t e r m i n a l  i n p u t  may l o s e  c h a r a c t e r s ,  which w i l l  n o t  be  e c h o e d .  A 

j o b  r u n n i n g  t h e  DECtape s h o u l d  n e v e r  b e  s t o p p e d  w i t h  d o u b l e  - AC o r  
- ^VS.  T h i s  causes t h e  DECtape t o  s p i n  o f f  o n t o  one  r ee l .  I f  t h i s  
o c c u r s ,  e a c h  a t tempt  t o  mount a DECtape w i l l  r e s u l t  i n  t h e  t a p e  

s p i n n i n g  o f f  t h e  r e e l .  The bes t  cure f o r  t h i s  s i t u a t i o n  is t o  
r u n  TDSTOP. 

The  program TDSTOP.SV is  a u t i l i t y  p rogram which  o p e r a t e s  u n d e r  
ETOS. An e n t r y  o f  ^VS;BOOT;R TDSTOP<RET> h a l t s  TD8E d r i v e s  0 a n d  
1 a l m o s t  i n s t a n t l y .  L i k e  t h e  TD8E h a n d l e r  i t s e l f ,  TDSTOP i s  a 

p r i v i l e g e d  program. 

I n  t h e  example  o f  F i g u r e  6-25, a f i l e  c a l l e d  FILEl.EX, is w r i t t e n  

t o  t h e  TD8E DECtape. 
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F i g u r e  6 -25  
Sample  Access o f  t h e  TD8E DECtape 

. ^ V P R I V  4 0 4 0  
COPY DTA0:  <FILE1 . E X  
FILES C O P I E D :  
FILE1. E X  
^VPRIV 4 0  

6 .4 .3  TCD8 DECtape 

The  TC08 DECtape is a d a t a  b r e a k  d e v i c e .  However,  u n l i k e  t h e  

c a r d  r e a d e r ,  d i s k  and  l i n e  p r i n t e r ,  t h i s  d e v i c e  is n o t  s u p p o r t e d  

b y  t h e  ETOS r e s i d e n t  m o n i t o r .  The TC08 is  s u p p o r t e d  b y  e i g h t  

OS/8 d e v i c e  h a n d l e r s  (DTAfl-7) which s t o p  t i m e s h a r i n g  f o r  s h o r t  
p e r i o d s  o f  t i m e  a n d  e x e c u t e  t h e  DECtape I O T s  d i r e c t l y .  T h e s e  

p e r i o d s  a r e  s o  s h o r t  t h a t  t h e y  a r e  n o t  n o r m a l l y  n o t i c e d .  

However,  t h i s  d e v i c e  s h o u l d  be  u s e d  w i t h  c a u t i o n .  I t s  u s e  c a n  
c a u s e  s u b t l e  p r o b l e m s ,  d e p e n d i n g  upon what  o t h e r  users  a r e  d o i n g .  

T h e r e  a r e  c e r t a i n  r e s t r i c t i o n s  i n  t h e  u s e  o f  t h e  TC08 t h e  j o b  
a c c e s s i n g  t h e  TC08 m u s t  be p r i v i l e g e d ;  o n l y  one  j o b  a t  a t i m e  c a n  
a c c e s s  t h e  TC08; i t  must  a c c e s s  t h e  DECtape v i a  t h e  OS/8 d e v i c e  

h a n d l e r ,  n o t  a n  i n t e r n a l  h a n d l e r .  The DECtape s h o u l d  n o t  be used  

a t  t h e  same t ime a s  t h e  c a r d  r e a d e r  o r  t h e  c a r d  r e a d e r  w i l l  l o s e  
c h a r a c t e r s .  Each time t h e  DECtape is u s e d ,  t h e  ETOS t i m e  o f  d a y  

l o s e s  a f r a c t i o n  o f  a s e c o n d .  I n  t h e  example  of  F i g u r e  6 -26 ,  a 

f i l e  c a l l e d  FILE1.EX is w r i t t e n  t o  t h e  TC08 DECtape. 

F i g u r e  5-25 
Sample  Acess of t h e  TC08 DECtape 

.^VPRIV 4040 

FILE1. E X  
.“VPRIV 0040 

When t h e  s y s t e m  is d i s t r i b u t e d ,  t h e  TC08 DECtape is n o t  e n a b l e d  

unde r  s t a n d - a l o n e  o r  v i r t u a l  OS/8. To d i s a b l e  TD8E DECtape and  
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e n a b l e  TC08 DECtape, f o l l o w  t h e  p r o c e d u r e s  of 6.4.1.  

6 .4 .4  R X B l  F loppy  D i s k  
/ 

n 

The RX0l f l o p p y  d i s k  is n o t  a d a t a  b r e a k  d e v i c e .  T h e r e f o r e ,  i t  

c a n n o t  be o p e r a t e d  i n  a t r u e  t i m e s h a r i n g  mode. The RX01 s i n g l e  
d e n s i t y  f l o p p y  d i s k  is s u p p o r t e d  by  two OS/8 d e v i c e  h a n d l e r s  

( R X A B  and  R X A 1 )  which s t o p  t i m e s h a r i n g  f o r  s h o r t  p e r i o d s  o f  t ime 
a n d  e x e c u t e s  t h e  R X 0 l  I O T s  d i r e c t l y .  T h e s e  p e r i o d s  a r e  s o  s h o r t  

t h a t  t h e y  a re  n o t  n o r m a l l y  n o t i c e d .  However, t h i s  d e v i c e  s h o u l d  
be u s e d  w i t h  c a u t i o n .  I t s  u s e  may c a u s e  s u b t l e  p r o b l e m s ,  

d e p e n d i n g  on  what  o t h e r  users  a r e  d o i n g .  T h e r e  a r e  c e r t a i n  
r e s t r i c t i o n s  i n  t h e  u s e  of  t h e  RX01,The j o b  a c c e s s i n g  t h e  RX0l 
must  be p r i v i l e g e d ;  o n l y  one  job  a t  a t i m e  c a n  a c c e s s  t h e  RXCI1; 

i t  must  access t h e  f l o p p y  d i s k  v i a  t h e  OS/8 d e v i c e  h a n d l e r ,  n o t  

a n  i n t e r n a l  h a n d l e r .  The RX0l s h o u l d  n o t  be  u s e d  a t  t h e  same 
time a s  t h e  c a r d  r e a d e r  o r  t h e  c a r d  r e a d e r  w i l l  l o s e  c h a r a c t e r s .  

Each time t h e  RX0l is u s e d ,  t h e  ETOS time of day  l o s e s  a f r a c t i o n  
of  a s e c o n d .  I n  t h e  example  o f  F i g u r e  6-27, a f i l e  c h  
FILE1.EX is w r i t t e n  t o  t h e  s i n g l e  d e n s i t y  f l o p p y  d i s k  d r i v e  0. 

- 

- 

4 

- 

F i g u r e  6-27 
Sample  Access of  t h e  RX0l F l o p p y  D i s k  

. ^ V P R l V  4040 
COPY R X A 0 :  <FILE1 .EX 
FILES COPIED: 
FILE1. EX 
.^VPRIV 0040 

6.4.5 PT8E High  Speed  Reade r /punch  

The PT8E h i g h  s p e e d  r e a d e r / p u n c h  is n o t  s u p p o r t e d  by t h e  ETOS 

r e s i d e n t  m o n i t o r .  The  PT8E is  s u p p o r t e d  b y  two OS/8 d e v i c e  
h a n d l e r s  (HSP and  HSR) which s t o p  time s h a r i n g  f o r  s h o r t  p e r i o d  

o f  t ime and  execu te  t h e  r e a d e r / p u n c h  I O T s  d i r e c t l y .  T h e s e  
p e r i o d s  a r e  s o  s h o r t  t h a t  t h e y  a r e  n o t  n o r m a l l y  n o t i c e d .  
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However,  t h i s  d e v i c e  s h o u l d  b e  u s e d  w i t h  c a u t i o n .  I t s  u s e  may 

c a u s e  s u b t l e  p r o b l e m s ,  d e p e n d i n g  on what  o t h e r  u se r s  a r e  d o i n g .  
T h e r e  a r e  c e r t a i n  r e s t r i c t i o n s  i n  t h e  u s e  o f  t h e  PT8E: t h e  j o b  

a c c e s s i n g  t h e  PT8E m u s t  be p r i v i l e g e d ;  o n l y  one j o b  a t  a t i m e  c a n  
a c c e s s  t h e  PT8E; i t  m u s t  a c c e s s  t h e  r e a d e r / p u n c h  v i a  t h e  OS/8 

d e v i c e  h a n d l e r ,  n o t  a n  i n t e r n a l  h a n d l e r .  The PT8E s h o u l d  n o t  b e  

u s e d  a t  t h e  same time a s  t h e  c a r d  r e a d e r  o r  t h e  c a r d  r e a d e r  w i l l  

l o s e  c h a r a c t e r s .  Each t i m e  t h e  PT8E is u s e d ,  t h e  ETOS time o f  
d a y  l o s e s  a f r a c t i o n  o f  a s e c o n d .  I n  t h e  example  o f  F i g u r e  6-28,  

a f i l e  c a l l e d  FILE1.EX is r e a d  from t h e  h i g h  s p e e d  r e a d e r  and a 
f i l e  c a l l e d  FILE2.EX is  o u t p u t  t o  t h e  h i g h  s p e e d  punch .  

F i g u r e  6-28 
Sample  Access of  High  S p e e d  Reade r /punch  

. " V P R I V  4040 
R P I P  
* F T L E ~  .EX<HSR:  
*HSP:<FILE2.EX 
* "C 
. T P R I V  0 0 4 0  

6 . 4 . 6  User-Written D e v i c e  H a n d l e r s  

T h e r e  a r e  two b a s i c  me thods  of  i m p l e m e n t i n g  user d e v i c e  h a n d l e r s  
i n t o  t h e  ETOS s y s t e m .  One method is d i s c u s s e d  i n  C h a p t e r  7 .  I n  
t h i s  p r o c e d u r e ,  t h e  d e v i c e  h a n d l e r  a c t s  a s  a j o b  which may hook 

i t s e l f  i n t o  t h e  ETOS i n t e r r u p t  s y s t e m  t o  h a n d l e  i n t e r r u p t  

r e q u e s t s .  T h a t  method of  t r e a t i n g  a d e v i c e  h a n d l e r  a s  a j o b  

c o u l d  a l s o  be  u s e d  f o r  n o n - i n t e r r u p t  p e r i p h e r a l s .  

The s e c o n d  method f o r  i m p l e m e n t i n g  user  d e v i c e  h a n d l e r s  is  t o  
b u i l d  i n  t h e  h a n d l e r  a s  a n  OS/8 h a n d l e r  ( e . g . ,  LPT, HSP, e t c . ) .  

S i n c e  t h e  v i r t u a l  OS/8 s y s t e m  c u r r e n t l y  c o n t a i n s  t h e  maximum 
number of  h a n d l e r s  a l l o w a b l e ,  one  e x i s t i n g  h a n d l e r  n e e d s  t o  b e  
d e l e t e d  f o r  e v e r y  user implemented  d e v i c e  added .  T h e  I O T s  f o r  

t h e  u s e r ' s  p e r i p h e r a l  a r e  n o t  d e f i n e d  i n  t h e  r e s i d e n t  ETOS 
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m o n i t o r .  T h e r e f o r e ,  t h e  d e v i c e  h a n d l e r  w i l l  h a v e  t o  s t o p  ETOS 

f o r  v e r y  s h o r t  p e r i o d s  of time and use t h e  mach ine  a s  i f  i t  were 
r u n n i n g  s t a n d - a l o n e  . 
Because t h e  h a n d l e r  is  n o t  hooked i n t o  t h e  ETOS i n t e r r u p t  s y s t e m ,  

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

s u r e  t h a t  i t  is s e t  t o  t h e  i n t e r r u p t  d i s a b l e  s t a t e .  To o p e r a t e  
t h e  d e v i c e ,  t h e  j o b  r u n n i n g  t h e  program mus t  be  p r i v i l e g e d .  T h i s  

a l l o w s  t h e  h a n d l e r  t o  c l e a r  t h e  u s e r  mode f l i p / - f l o p  v i a  t h e  CUF 
IOT. 

/I; i s  v e r y  i m p o r t a n t  t h a t  t h e  y o u  f u l l y  u n d e r s t a n d  t h e  

c h a r a c t e r i s t i c s  of r u n n i n g  w i t h  t h e  u s e r  mode d i s a b l e d .  

F i r s t ,  a l l  I O T s ,  C D F s ,  H L T s ,  OSRs and  RDFs w i l l  be e x e c u t e d  a s  

t h e y  a r e  on a s t a n d - a l o n e  mach ine .  

, t h e  u s e r  s h o u l d  be c a r e f u l  i n  c h a n g i n g  d a t a  o r  
i n s t r u c t i o n  f i e l d s  w i t h  t h e  user f l a g  c l e a r e d  b e c a u s e  t h e  CDFs 
and  C I F s  w i l l  g o  t o  r e a l  s p a c e  i n s t e a d  of  v i r t u a l  s p a c e .  The 
r e a l  f i e l d s  may be  r e l o c a t e d  d u e  t o  swapp ing  a t  any  t ime s o  d o n ' t  
r e l y  on  a RDF o r  RIF t o  t e l l  you  where  you  a r e .  

T h i r d ,  t o  r e - e n t e r  user mode, u s e  t h e  SUF I O T  b u t  n o t e  t h a t  t h e  
user  f l a g  is n o t  s e t  u n t i l  t h e  n e x t  JMP o r  JMS f o l l o w i n g  t h e  SUF 

IOT.  

F o u r t h ,  t h e  s c h e d u l e r  may s e t  t h e  d a t a  f i e l d  e q u a l  t o  t h e  l a s t  

v a l u e  i t  had i n  user mode, e v e n  i f  a swap d o e s n ' t  o c c u r .  
T h e r e f o r e ,  i f  you  i n t e n d  t o  use t h e  CUF s o  t h a t  a p rogram may 

e x a m i n e  o r  m o d i f y  t h e  r e s i d e n t  m o n i t o r ,  b r i e f l y  t u r n  t h e  
i n t e r r u p t  s y s t e m  o f f  w h i l e  c h a n g i n g  t h e  d a t a  f i e l d  t o  t h a t  o f  t h e  

r e s i d e n t  m o n i t o r .  T h i s  is i l l u s t r a t e d  i n  F i g u r e  6-29.  
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Figure 6-29 
Sample U s e  of C U F  I O T  

/ R O U T I N E  T O  LOOK AT E T O S  MONITOR L O C A T I O N .  
/ENTRY ASSUMES P O I N T E R  C O N T A I N S  T H E  E T O S  L O C A T I O N  
/ T O  P E E K  AT.  AC SHOULD BE Z E R O ,  AND T E M P  AND P O I N T E R  
/SHOULD BE ON T H E  CURRENT P A G E .  R O U T I N E  E X I S T S  W I T H  
/ V I R T U A L  DATA F I E L D = V I R T U A L  I N S T R U C T I O N  F I E L D .  AC 
/ C O N T A I N S  THE CONTENTS O F  THE E T O S  L O C A T I O N .  

C D F  N 
C U F  
I O F  
C D F  X , 
T A D  I P O I N T E R  
DCA TEMP 
R I F  
TAD ( C D F  
DCA . +1 
NOP 
I OM 
SUF 
JMP . +1 
TAD TEMP 

/N = V I R T U A L  I N S T R U C T I O N  F I E L D  
/CLEAR USER F L A G  
/ D I S A B L E  I N T E R R U P T ,  S O  NO S W A P P I N G  
/X = REAL F I E L D  O F  I N T E R E S T  
/ F E T C H  DATA WORD FROM MONITOR 
/SAVE T H E  DATA 
/ F I N D  OUT WHERE WE ARE 
/CONSTRUCT A P R O P E R  C D F  
/ P R E P A R E  T O  EXECUTE C D F  
/ S E T  D F  T O  I F  
/REENABLE I N T E R R U P T  S Y S T E M  
/ S E T  USER FLAG ON NEXT JMP/JMS 
/ F O R C E  U S E R  FLAG ON 
/DATA WORD 

A set of subroutines contained in Figure 6-30, which control the 
XY8-E incremental plotter, is presented as an example of the 
preceding explanation. These subroutines do not have to turn the 
interrupt o f f ,  since the hardware is capable of disabling its own 
interrupt facility, via a special software I O T .  
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F i g u r e  6 - 3 0  
Sample  U s e r - w r i t t e n  S u b r o u t i n e s  

S E T U P ,  

/ 
X P L S F ,  

/ 
/ 
X P L C F ,  

/ 
/ 
X P L P U ,  

/ 
/ 
X P L L R ,  

/ 
/ 

0 
C U F  
P L C E  
SUF 
JMP I 

0 
C U F  
P L S F  
SKP 
ISZ 
SUF 
JMP I 

0 
C U F  
P L C F  
SUF 
JMP I 

0 
C U F  
P L P U  
SUF 
JMP I 

0 
C U F  
P L L R  
SUF 
JMP I 

The d e v i c e  h a n d l e r  

S E T U P  

X P L S F  

X P L S F  

X P L C F  

X P L P U  

X P L L R  

m u s t  be 

/ S E T  UP P L O T T E R  
/CLEAR USER FLAG 
/CLEAR P L O T T E R  FLAG 
/ S E T  USER FLAG ON NEXT JMP/JMS 
/RETURN WITH U S E R  FLAG ON 

/SKIP ON P R I N T E R  FLAG 
/CLEAR USER FLAG 
/ P L O T T E R  FLAG UP? 

/YES, BUMP RETURN 
/ S E T  USER FLAG ON NEXT JMP/JMS 

/CLEAR P L O T T E R  FLAG 
/CLEAR USER FLAG 
/CLEAR P L O T T E R  FLAG 
/ S E T  USER FLAG ON NEXT JMP/JMS 

/PUT T H E  PEN UP 
/CLEAR USER FLAG 
/ P E N  UP 
/ S E T  USER FLAG ON NEXT JMP/JMS 

/MOVE PEN R I G H T  OR L E F T  
/CLEAR USER FLAG 
/LOAD D I R E C T I O N  R E G I S T E R  
/ S E T  USER FLAG ON NEXT JMP/JMS 

i n  t h e  s t a n d a r d  f o r m a t  f o r  a n  OS/8 

d e v i c e  h a n d l e r  (see O S / 8  S o f t w a r e  S u p p o r t  Manua l ) .  An example  o f  
a h a n d l e r  which  h a s  b e e n  implemented  i n  t h e  p r e c e d i n g  manner  is 

t h e  h i g h  s p e e d  p a p e r  t a p e  r e a d e r / p u n c h .  A l i s t i n g  o f  t h i s  

h a n d l e r  is g i v e n  i n  F i g u r e  6 - 3 1 .  
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F i g u r e  6-31 
Sample User-wri t ten Device H a n d l e r  

00000 
0 0 0 Q l  
00002 
00003 
00004 
00005 
00006 
00007 
00011  
00012 
00013 
00014 
00015 
00816 
0Q017 

00200 
00201  

00202 
00203 
00204 

00205  
00206 
00207 
00210 
00211  

oc1212 
00213  
08214 
00215 

0000 
7776 
0524 
2024 
2024 
2000 
1020  
0000 
0000 
0524 
2024 
2024 
2208 
2010 
0106 
0000 

6264 
6274 
0 0 0 1  

0200 

0001  
7320 

4223 
1 7 1 1  
4300 

3306 
2371 
7700 
1 7 7 1  
4300 

7112  
7012 
1306  
7012 

/ H I  SPEED READER/PUNCH HANDLER FOR ETOS 
/ETPT V2.00 12 :38  AM 3/22/79 

"0 
-2 

D E V I C E  ETPT;DEVICE PTP; 1020;PIP&177;ZBLOCK 2 

D E V I C E  ETPT;DEVICE PTR;2010;PTR&177;ZBLOCK 2 

CUF=6264 /CLEAR USER FLAG 
SUF=6 27 4 /SET USER FLAG 

PT VE R S  I O N  = A &  7 7 

*200 
/THIS I S  THE REAL H I G H  SPEED HANDLER.  
/ H I G H  SPEED PAPER TAPE HANDLER FOR BLEEP 
/MONITOR 
/PACKS 3 CHARACTERS I N  2 WORDS ON INPUT, 
/UNPACKS ON OUTPUT 
/PAGE RELOCATABLE 

CLA CLL CML /SET L I N K  ON TO INDICATE 

JMS PSETUP /DO COMMON STUFF 

JMS PTPPCH /FIRST CHAR I N  LOW ORDER 8 

DCA PTR 
ISZ PIPCA 

TAD I PTPCA 
JMS PTPPCH /SECOND CHAR I N  LOW ORDER 8 

C L L  RTR 
RTR 
TAD PTR 
RTR 

P I P ,  PTVERSION 

/PUNCH 

PTPLP, TAD I PTPCA 

/BITS OF WORD 1 

PT7700, 7700 

/BITS OF WORD 2 
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F i g u r e  6-31 ( c o n t i n u e d )  

00216 
00217 
00220 
00221 

00222 

00223 
00224 
00225 
00226 
00227 
80230 
00231 
00232 
00233 
00234 
08235 
00236 
00237 

00240 
00241 
00242 
00243 
00244 
00245 
00246 
00247 

00250 
00251 

00252 
00253 
00254 
00255 
00256 
00257 

00260 
00261 

00262 

00263. 
00264 

00265 
00266 

7012 
4300 
2371 
0070 

5663 

0800 
6214 
1367 
3273 
1600 
0221 
1366 
3247 
7010 
1600 
2200 
7510 
5354 

0207 
7040 
3370 
1600 
2200 
3371 
1600 
0000 

0247 
7640 
5262 

7630 
5275 
1354 
6046 
6036 
6264 

6014 
4340 

6264 

2370 
5623 

6274 
5267 

R T R  / T H I R D  CHARACTER NOW I N  AC 
JMS P T P P C H  

P T P E N D ,  ISZ P T P C A  
PT70,  70 /JUST TN C A S E  WERE PUNCHING PG 7600 

/ K E E P  THIS L I T E R A L  HERE 
JMP PTPISZ 

P S E T U P ,  0 
R D F  / G E T  F I E L D  O F  C A L L I N G  PROGRAM 
TAD P T P C I F  
DCA P T P X I T  / S E T  UP RETURN SEQUENCE 
TAD I P I P  
AND PT70 
TAD P C D F  
DCA P T P C D F  
RAR /GET L I N K  ( l = P T P , O = P T R )  
T A D  I P I P  / G E T  F U N C T I O N  WORD 
ISZ PTP 
S PA /CHECK CORRECT MODE 
JMP P T P E R R  / S I G N A L  "UNRECOVERABLE 

AND PT7700 
CMA / S E T  UP -(WORD C O U N T ) / 2 - 1  
DCA PTPWC 
T A D  I PTP / S E T  UP S T A R T I N G  A D D R E S S  
ISZ PTP 
DCA P T P C A  
TAD I PTP 

/ D E V I C E  ERROR" 

P T P C D F ,  0 / S E T  DATA F I E L D  T O  A C C E S S  
/ B U F F E R  

P T P E O F = P T P C D F  
S Z A  CLA /BLOCK 0? 
JMP I N I C U F  /NO: SKIP BLOCK 0 I N I T I A L -  

S Z L  C L A  /READ OR W R I T E ?  

TAD PTP336 /READ: P R I N T  'I ";ON CONSOLE 
T L S  
KRB / R E A D  AND THROW OUT A CHAR 
C U F  /CLEAR USER FLAG 

R F C  / F E T C H  NEXT CHAR FROM READER 
JMS PTRGCH / I N I T I A L I Z E  T H E  ONE CHAR 

/IZATION 

JMP I N I P T P  /WRITE 

/ ** * ** *NOW I N  E X E C U T I V E  MODE * * * * * * 

/ B U F F E R  JUST BARELY OK T O  
/LEAVE J U N K  I N  AC 

I N I C U F ,  C U F  /FOR BLOCKS OTHER THAN 0 
/******NOW I N  E X E C U T I V E  MODE****** 
PTPISZ, ISZ PTPWC 

JMP I P S E T U P  / L O O P  FOR B U F F E R  S I Z E  (128 
/WORDS ) 

SUF / S E T  USER F L A G  
JMP .+l /SUF W A I T S  U N T I L  NEXT JUMP 
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8 F i g u r e  6-31  ( c o n t i n u e d )  

/******NOW BACK I N  USER MODE****** 
00267 1 2 4 7  TAD PTPEOF 
00270 7540 S Z A  CLA / D I D  W E  R U N  OUT OF TAPE? 
0 0 2 7 1  2200  FATAL, ISZ PTP 
00272  2200 ISZ PTP 
0 0 2 7 3  7402  PTPXIT, HLT /EXIT CDF GOES HERE 
08274 5600 JMP I PTP 

00275  6264 INIPTP,  CUF /CLEAR USER FLAG 

00276 6026 PLS /INITIALIZE PUNCH 
00277 5 2 6 3  JMP PTPISZ 

/******NOW I N  EXECUTIVE MODE****** 

00300  0000  PTPPCH, 0 
0 0 3 0 1  6 0 2 1  PSF /ISN'T THIS A LOVELY COM- 

0 0 3 0 2  5301  JMP .-1 /DOING UNDER TIMESHARING? 
00303  6026 P LS 
00304 0 3 3 5  AND PT7400 
00305  5700 JMP I PTPPCH 

/PUTE BOUND LOOP TO BE 

B(n306 0001  PTR, PT V E R S I ON /***CORRECT ENTRY I N  MAIN 
/ASSEMBLY I F  THIS I S  MOVED! 

/WHAT DOES THE ABOVE COMMENT 

/PTR ENTRY POINT WAS 112 .  
/ M E A N ?  

00307 7300  
00310 1 3 0 6  
0 0 3 1 1  3200 
00312  4223 
0 0 3 1 3  4340 
00314 3 7 7 1  
0 0 3 1 5  4340 
(30316 3300 
00317 4340 
00320 7006  
0 0 3 2 1  7006  
00322 3306 
00323  1 3 0 6  
00324  0335  
00325  1 7 7 1  
00326 3771  
00327  1 3 0 6  

00330 7006  
00331  7006  
00332  0 3 3 5  
00333  1300  
00334  2371  
00335  7400 
00336 3 7 7 1  

/SET UP ADDRESS,  COUNT, FIELDS 
/READ FIRST CHARACTER OF 3 

CLA C L L  
TAD PTR 
DCA PTP 
JMS PSETUP 

PTRLP, JMS PTRGCH 
DCA I PTPCA 
JMS PTRGCH 
DCA PTPPCH 
JMS PTRGCH 
RTL 
RTL 
DCA PTR 
TAD PTR 
AND PT7400 
TAD I PTPCA 
DCA I PTPCA / H I G H  ORDER 4 BITS INTO WORD 1 
TAD PTR /GET THE CHAR FROM THE PTR 

/BUFFER 
RTL 
RTL 
AND PT7400 
TAD PTPPCH 
ISZ PTPCA 

DCA I PTPCA /LOW ORDER 4 BITS INTO WORD 2 
PT7400, 7400 
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F i g u r e  6-31 ( c o n t i n u e d )  

00337 

00340 
00341 
00342 
00343 
00344 
00345 

00346 

00351 
00352 
00353 
00354 

00355 
00356 
00357 
003611 
00361 

00362 
00363 

00364 

00365 

00366 
00367 
00370 
00371 

5220 

0000 
1247 
7650 
5740 
3247 
2247 

5351 

1355  
3306 
0232 
0336 

0000 
6011  
5345 
6016 
3355 

1306  
5740 

7330 

5271 

6201  
6203 
0000 
0000 

JMP P T P E N D  

PTRGCH,  0 
T A D  P T P E O F  
SNA C L A  
JMP I PTRGCH 
DCA P T P E O F  

P P T I M E ,  ISZ P T P E O F  

JMP I PTRGCH 

P G C H L P ,  TAD PTPTMP 

PTP232,  232 
PTP336,  336 

DCA P T R  

PTPTMP, 0 
R S F  
JMP P T T I M E  
RRB R F C  

PTRXX,  DCA PTPTMP 

TAD P T R  
JMP I PTRGCH 

/ T H I S  LOOP OVERFLOWS I N  APPROX.  
/ I 0 0  MS ON A P D P - 8 ,  

/ F A L L  THROUGH CONSTANTS T O  S T A L L  
/FOR T I M E  
/ALWAYS L E S S  THAN 400 

/READER NOT READY - CHECK T I M I N G  
/READER READY - READ CHAR 
/ B U F F E R  READER BY ONE CHARACTER 
/TO E L I M I N A T E  
/GARBAGE CHARACTER AT END O F  T A P E  
/AND RETURN 

/COULD SAVE A COUPLE O F  WORDS HERE 
P T P E R R ,  CLA C L L  CML RAR / S I G N A L  A "PERMANENNT I / O  

/ERROR" ON THE D E V I C E  
JMP FATAL 

P C D F ,  C D F  0 
P T P C I F ,  C I F  C D F  0 
P T P W C ,  0 
P T P C A ,  0 
$ $ $ $ $ $ $ $  

To o p e r a t e  some d e v i c e s  i t  may be n e c e s s a r y  t o  t u r n  o f f  t h e  

i n t e r r u p t  s y s  tem. The user m u s t  b e  c a r e f u l  n o t  t o  l e a v e  
i n t e r r u p t s  o f f  f o r  l o n g  p e r i o d s  o f  time. O t h e r w i s e ,  u s e  o f  t h e  

h a n d l e r  may d i s r u p t  o t h e r  j o b s .  It may a l s o  be  d e s i r a b l e  t o  LOCK 

t h e  h a n d l e r  i n  c o r e  s o  t h a t  i t  w i l l  n e v e r  h a v e  t o  w a i t  t o  b e  
swapped i n  ( see  6 . 3 . 1 ) .  T h i s  c a n  be  d a n g e r o u s ,  p a r t i c u l a r l y  o n  a 
1 6 K  s y s t e m ,  b e c a u s e  i t  may b l o c k  S C A L E  o r  DYON f r o m  r u n n i n g .  The  
h a n d l e r  s h o u l d  m i n i m i z e  t h e  amount o f  time i t  is LOCKed i n  c o r e ,  

and  i t  s h o u l d  a v o i d  c a l l i n g  S C A L E  o r  DMON d u r i n g  t h i s  p e r i o d .  

The h a n d l e r  m u s t  a l w a y s  UNLOCK i ts  memory when i t  h a s  c o m p l e t e d  
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i ts  o p e r a t i o n s .  

Once t h e  h a n d l e r  h a s  been  w r i t t e n ,  i t  s h o u l d  b e  a s s e m b l e d  i n t o  

b i n a r y  f o r m a t  u s i n g  PAL8. I t  s h o u l d  t h e n  b e  b u i l t  i n t o  t h e  
v i r t u a l  OS/8 s y s t e m ,  u s i n g  B U I L D  ( see  6 . 4 . 1 ) .  

6.4.7 Reading  B i n a r y  P a p e r  T a p e s  

When r e a d i n g  b i n a r y  p a p e r  t a p e s ,  6 b i t s  o f  e a c h  f r a m e  a r e  used  

f o r  a l o c a t i o n  s e t t i n g  o r  d a t a  d e p o s i t e d  i n  a l o c a t i o n .  ETOS 

d o e s  n o t  know t h a t  t h e s e  c h a r a c t e r s  a r e  n o t  u s e r  i n p u t  
c h a r a c t e r s .  I t  t h e r e f o r e  t r a p s  o n  t h e  s p e c i a l  c o n t r o l  
c h a r a c t e r s ,  i f  e n a b l e d .  Read ing  o f  a n  ASCII 203 causes  a " ^ C "  t o  

be  e x e c u t e d .  B e f o r e  r e a d i n g  a b i n a r y  t a p e  from t h e  low s p e e d  
r e a d e r ,  t h e  user  m u s t  d i s a b l e  a l l  ETOS h a n d l i n g  o f  c o n t r o l  

c h a r a c t e r s .  The n o n - p r i v i l e g e d  user may d i s a b l e  a l l  t h e  c o n t r o l  
c h a r a c t e r  h a n d l i n g  e x c e p t  " ^ V "  . I t  is f o r  t h i s  r e a s o n  t h a t  a 

user mus t  be p r i v i l e g e d  t o  r e a d  b i n a r y  p a p e r  t a p e s .  The ETOS low 

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

a u t o m a t i c a l l y  f o r  t h e  user and  r e - e n a b l e s  c o n t r o l  c h a r a c t e r  
h a n d l i n g  upon e x i t .  To r e a d  a b i n a r y  p a p e r  t a p e ,  t h e  user  e n t e r s  

t h e  d i a l o g u e  o f  F i g u r e  6-32. 

F i g u r e  6-32 
Sample  Read o f  a B i n a r y  P a p e r  Tape  

.^VPRIV 4040 
R P I P  
*FILE .EX<PTR: /B 
* ^ C  
. - V P R I V  0040 
- 

6.4.8 E n a b l i n g  CCL 

C C L  ( C o n c i s e  Command Language)  p r o v i d e s  t h e  OS/8 u s e r  w i t h  a n  

e x t e n d e d  s e t  o f  keyboard  m o n i t o r  commands. The user may a l s o  

w r i t e  h i s  own CCL commands and  add them t o  CCL. S e e  p a g e  1-52, 
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OS/8 Handbook f o r  more i n f o r m a t i o n  on  u s i n g  CCL.  

A f t e r  a new v e r s i o n  o f  OS/8 h a s  been  t r a n s f e r r e d  t o  OS8.RTS v i a  
t h e  "H" s t a r t - u p  o p t i o n  ( s e e  4 . 3 )  o r  B U I L D  ( see  6.4.1), i t  may be  
n e c e s s a r y  t o  r e - e n a b l e  CCL.  You w i l l  know t h a t  C C L  n e e d s  t o  b e  

e n a b l e d  i f  you a t t e m p t  t o  u s e  a C C L  command ( e . g . ,  D I R E C T ,  COPY)  

and t h e  sys t em d o e s  n o t  r e c o g n i z e  t h e  command o r  executes  t h e  
wrong program.  F o r  example ,  i f  you  e n t e r e d  

. D I R  

and  t h e  s y s t e m  p r i n t e d  

DIR? 

i n d i c a t i n g  t h a t  i t  d i d n ' t  u n d e r s t a n d  t h e  command o r  

# 

i n d i c a t i n g  t h a t  i t  w a s  r u n n i n g  SET i n s t e a d  o f  D I R E C T ,  you  would 

know t h a t  CCL s h o u l d  be r e - e n a b l e d .  To e n a b l e  C C L ,  e n t e r  t h e  
d i a l o g u e  of  F i g u r e  5-33 a f t e r  LOGging I N  t o  a p r i v i l e g e d  a c c o u n t .  

F i g u r e  6 - 3 3  
E n a b l i n g  CCL Under V i r t u a l  OS/8 - 

. "VPRIV 4 0 4 0  
"VWE 0 

.^VWL 0 
VPRIV 40 

R CCL 

6 . 4 . 9  S e t t i n g  T e r m i n a l  S p e c i f  

ETOS h a s  a sys tem-wide  OS/8 t e r m i n a l  h a n d l e r  c a l l e d  "TTY:". T h i s  

h a n d l e r  is u s e d  t o  p e r f o r m  o u t p u t  f rom some OS/8 p r o g r a m s  ( e . g . ,  
D I R E C T )  and i n p u t  t o  some OS/8 programs  ( e . g .  I P I P ) .  Many 
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p r o g r a m s  i n  t h e  s y s t e m  u s e  t h e i r  own i n t e r n a l  t e r m i n a l  h a n d l e r  

( e . g . ,  B A S I C ,  OBASIC, FORT, F I V ) .  These  t e r m i n a l  h a n d l e r s  a r e  
t a i l o r e d  t o  t h a t  p r o g r a m ' s  u s e .  (See Appendix  J ,  OS/8 Handbook 

Upda te . )  The SET program c a n  be  used  t o  c h a n g e  o p e r a t i n g  
c h a r a c t e r i s t i c s  o f  t h e  TTY h a n d l e r .  T h e s e  c h a n g e s  w i l l  n o t  

a f f e c t  t h e  p rograms  which u t i l i z e  a n  i n t e r n a l  t e r m i n a l  h a n d l e r .  

B e f o r e  you execute  t h e  SET command, e n t e r  t h e  commands o f  F i g u r e  

6-34 a f t e r  l o g g i n g  i n t o  a p r i v i l e g e d  a c c o u n t .  

- 
"\, 

F i g u r e  6-34 
Commands B e f o r e  E x e c u t i o n  o f  TTY SET O p t i o n s  

."VPRIV 4 0 4 0  

/ 

A f t e r  t h e  above  commands a r e  e n t e r e d ,  you  c a n  e n t e r  y o u r  SET 

commands. A f t e r  your  SET commands a r e  s p e c i f i e d ,  e n t e r  t h e  

commands of  F i g u r e  6-35. 

F i g u r e  6-35 
Commands T e r m i n a t i n g  TTY SET O p t i o n s  

."VWL 0 
"VPRIV 0 0 4 0  

A l i s t  of  a l l  v a l i d  SET TTY o p t i o n s  f o l l o w s .  

SET TTY rN01 ARROW 

I f  t h e  a r r o w  f e a t u r e  is e n a b l e d ,  a l l  c o n t r o l  c h a r a c t e r s  o u t p u t  by 

t h e  TTY h a n d l e r  a r e  p r i n t e d  i n  t h e  form: 

where  ""I'  i n d i c a t e s  t h a t  a c o n t r o l  c h a r a c t e r  is b e i n g  t y p e d  and  
"X" s p e c i f i e s  which c o n t r o l  c h a r a c t e r  is b e i n g  t y p e d  ( 1 0 0  + c o d e  

f o r  c o n t r o l  c h a r a c t e r ) .  I f  a C T R L / E  c h a r a c t e r  is o u t p u t ,  ""E" is  
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p r i n t e d  o n  t h e  t e r m i n a l .  

Us ing  t h i s  a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  causes e a c h  c o n t r o l  

c h a r a c t e r  t y p e d  by t h e  TTY h a n d l e r  t o  p r i n t  w i t h  no m o d i f i c a t i o n .  
I f  you  s e n d  a C T R L / E  t o  t h e  t e r m i n a l ,  t h e  a c t u a l  c o d e  f o r  a 
CTRL/E ( 2 0 5 )  is s e n t .  A s  a r e s u l t ,  no r e a d a b l e  c h a r a c t e r  is  
o u t p u t .  

SET TTY COL[UMN] 

T h i s  a t t r i b u t e  c h a n g e s  t h e  d e f a u l t  number o f  co lumns  u s e d  t o  
p r i n t  t h e  d i r e c t o r y  ( u s i n g  t h e  D I R  command) t o  t h e  number you 
s p e c i f y  a s  "N" . The i n i t i a l  d e f a u l t  number o f  co lumns  is  e q u a l  

t o  one .  The  number you s p e c i f y  must  be i n  t h e  r a n g e  1 t o  7. 

SET TTY [ N O ]  ECHO 

T h i s  a t t r i b u t e  causes a l l  c h a r a c t e r s  e n t e r e d  t o  t h e  TTY h a n d l e r  
t o  be p r i n t e d  a s  t h e y  a r e  e n t e r e d .  Us ing  t h i s  a t t r i b u t e  w i t h  t h e  

N O  m o d i f i e r  c a u s e s  c h a r a c t e r  e c h o i n g  t o  b e  d i s a b l e d .  

SET TTY [ N O ]  E S C  

T h i s  a t t r i b u t e  c a u s e s  t h e  e s c a p e  o r  a l t  mode c h a r a c t e r  ( A S C I I  

c o d e  2 3 3 )  t o  p r i n t  a s  a c o n t r o l  c h a r a c t e r .  I f  you e n a b l e  t h i s  

o p t i o n ,  you  s h o u l d  s p e c i f y  N O  ARROW. T h i s  a l l o w s  you  t o  s e n d  
e s c a p e  s e q u e n c e s  t o  CRT t e r m i n a l .  I f  you e n a b l e  t h e  e s c a p e  

f e a t u r e  and  d o  n o t  SET N O  ARROW, e s c a p e  w i l l  p r i n t  a s  
Us ing  t h i s  a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  c a u s e s  e s c a p e  t o  p r i n t  
a s  d o l l a r  s i g n  ( $ ) .  

SET TTY (NO1 F I L L  

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

f o l l o w i n g  e v e r y  t a b  (ASCII  c o d e  2 1 1 )  which  is o u t p u t .  E n a b l i n g  
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t h i s  f e a t u r e  h a s  no  e f f e c t  u n l e s s  you  a l s o  e n a b l e  t h e  T A B  

f e a t u r e .  Us ing  t h i s  a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  c a u s e s  no 
f i l l  c h a r a c t e r s  t o  b e  p r i n t e d .  

SET TTY [ N O ]  FLAG 

T h i s  a t t r i b u t e  c a u s e s  a l l  l o w e r  c a s e  c h a r a c t e r s  t o  b e  o u t p u t  a s  

uppe r  c a s e  c h a r a c t e r s  p r e c e d e d  by a q u o t e  ( " I .  For e x a m p l e ,  " a "  
w o u l d  be o u t p u t  a s  " A " .  T h i s  f e a t u r e  is  e n a b l e d  i f  you  w i s h  t o  

d e t e r m i n e  which c h a r a c t e r s  a r e  l o w e r  case when y o u ' r e  u s i n g  a n  
u p p e r  c a s e  o n l y  t e r m i n a l .  U s i n g  t h i s  a t t r i b u t e  w i t h  t h e  N O  

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

SET TTY HEIGHT n 

T h i s  a t t r i b u t e  s e t s  t h e  number of  l i n e s  which  a r e  p r i n t e d  on  t h e  

t e r m i n a l  be tween p a u s e s .  The d e f a u l t  v a l u e  is t w e n t y - f o u r  l i n e s .  

T h i s  a t t r i b u t e  h a s  no e f f e c t  u n l e s s  t h e  PAUSE f e a t u r e  is e n a b l e d .  

SET TTY [ N O ]  LC 

T h i s  a t t r i b u t e  a l l o w s  you  t o  i n p u t  l o w e r  case  c h a r a c t e r s .  T h e s e  
c h a r a c t e r s  a r e  s t o r e d  i n  l o w e r  c a s e .  Us ing  t h i s  a t t r i b u t e  w i t h  

t h e  N O  m o d i f i e r  c a u s e s  i n p u t  l o w e r  c a s e  c h a r a c t e r s  t o  b e  

c o n v e r t e d  t o  uppe r  case.  

SET TTY PAGE 

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

e n t e r i n g  CTRL/S. T e r m i n a l  o u t p u t  c e a s e s  u n t i l  you e n t e r  a 
CTRL/Q. Bo th  t h e  CTRL/S a n d  t h e  CTRL/Q a r e  i g n o r e d .  U s i n g  t h i s  
a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  d i s a b l e s  t h e  i n t e r r u p t i o n  o f  
t e r m i n a l  o u t p u t .  

SET TTY [ N O ]  PAUSE [ n l  

t e r m i n a l  o u t p u t .  

f'"-l 
/ \ SET TTY [ N O ]  PAUSE [ n l  
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T h i s  a t t r i b u t e  c a u s e s  t e r m i n a l  o u t p u t  t o  p a u s e  f o r  a p p r o x i m a t e l y  

s e c o n d s  e a c h  time t h e  number of  l i n e s  s p e c i f i e d  i n  t h e  H E I G H T  

command is  o u t p u t .  U s i n g  t h e  N O  m o d i f i e r  d i s a b l e s  t e r m i n a l  

p a u s e s  e n t i r e l y .  SET TTY PAUSE 0 is e q u i v a l e n t  t o  SET TTY N O  

11 11 

P A U S E .  

SET TTY [NO] SCOPE 

T h i s  a t t r i b u t e  c a u s e s  t h e  r u b o u t  o r  d e l e t e  k e y  t o  p h y s i c a l l y  
remove c h a r a c t e r s  i t  d e l e t e s .  T h i s  r emova l  is p e r f o r m e d  by  

p r i n t i n g  a b a c k s p a c e ,  s p a c e ,  b a c k s p a c e  o n  t h e  t e r m i n a l .  T h i s  

a t t r i b u t e  o n l y  is v a l i d  i f  y o u r  t e r m i n a l s  a r e  CRT t e r m i n a l s .  
Us ing  t h e  N O  m o d i f i e r  c a u s e s  t h e  r u b o u t  o r  d e l e t e  k e y  t o  p r i n t  

t h e  c h a r a c t e r  d e l e t e d ,  e n c l o s e d  by s l a s h e s ,  

SET TTY [ N O ]  TAB 

T h i s  a t t r i b u t e  c a u s e s  a t a b  ( A S C I I  c o d e  2 1 1 )  t o  b e  o u t p u t  a s  a 
c o n t r o l  c h a r a c t e r .  T h i s  s e t t i n g  w i l l  e n a b l e  t a b s  t o  f u n c t i o n  
p r o p e r l y  o n l y  o n  t e r m i n a l s  w i t h  a h a r d w a r e  t a b .  T e  rm i n a l s  

w i t h o u t  t h e  h a r d w a r e  t a b  w i l l  i g n o r e  t h i s  c h a r a c t e r .  Us ing  t h e  
N O  m o d i f i e r  c a u s e s  t a b s  t o  be s i m u l a t e d  w i t h  s p a c e s .  T h i s  

s i m u l a t e d  t a b  is t h e  normal  s e t t i n g  f o r  mos t  t e r m i n a l s ,  

SET TTY WIDTH n 

T h i s  a t t r i b u t e  s e t s  t h e  w i d t h  o f  t e r m i n a l  o u t p u t  t o  "n"  decimal 

p o s i t i o n s .  "n"  mus t  be a m u l t i p l e  o f  e i g h t  i n  t h e  r a n g e  1 t o  
255. However 'Inrr m u s t  n o t  be 1 2 8 .  Any l i n e s  which  a r e  l o n g e r  

t h a n  t h e  s p e c i f i e d  w i d t h  a r e  o u t p u t ,  "nrr  c h a r a c t e r s  a t  a t i m e .  A 

c a r r i a g e  r e t u r n  l i n e  f e e d  s e p a r a t e s  e a c h  "n"  c h a r a c t e r s .  The 

t e r m i n a l  h a n d l e r  k e e p s  t r a c k  o f  t h e  number o f  c h a r a c t e r s  by 
c o u n t i n g  e a c h  c h a r a c t e r  t h a t  is p r i n t e d .  I f  t h e  TAB f e a t u r e  is 
e n a b l e d ,  t h i s  method d o e s  n o t  f u n c t i o n  p r o p e r l y .  A t a b  is o u t p u t  

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

c h a r a c t e r  c o u n t  m e a n i n g l e s s .  I f  you h a v e  N O  TAB s p e c i f i e d ,  t a b s  
a r e  o u t p u t  a s  s p a c e s .  The  c h a r a c t e r  c o u n t  is  i n c r e m e n t e d  

p r o p e r l y  and t h e  WIDTH f e a t u r e  f u n c t i o n s  a s  s p e c i f i e d .  

6 .4 .10  S e t t i n g  L i n e  P r i n t e r  C h a r a c t e r i s t i c s  

ETOS h a s  a sys tem-wide  O S / 8  l i n e  p r i n t e r  c a l l e d  "LPT:". T h i s  
h a n d l e r  i s  used  t o  p e r f o r m  non-spoo led  l i n e  p r i n t e r  o u t p u t  f rom 

most  O S / 8  programs  ( e . g . ,  D I R E C T ,  B A S I C ) .  Some p rograms  i n  t h e  
s y s t e m  u s e  t h e i r  own i n t e r n a l  l i n e  p r i n t e r  h a n d l e r  ( e . g . ,  FORT, 

F 4 ,  B A T C H ) .  These  h a n d l e r s  a r e  t a i l o r e d  t o  t h a t  p r o g r a m ' s  u s e .  
The SET program (see  Appendix  J ,  OS/8 Handbook U p d a t e )  c a n  b e  
6 t o  c h a n g e  o p e r a t i n g  c h a r a c t e r i s t i c s  o f  t h e  LPT handle;. 
Many o f  t h e  s t a n d a r d  SET commands a r e  no l o n g e r  v a l i d ,  b e c a u s e  

t h e  b a s i c  l i n e  p r i n t e r  o p e r a t i n g  c h a r a c t e r t i s t i c s  a r e  s p e c i f i e d  
v i a  CONFIG (see  3 . 4 ) .  T h e s e  c h a n g e s  w i l l  n o t  a f f e c t  t h e  p r o g r a m s  

which u t i l i z e  a n  i n t e r n a l  l i n e  p r i n t e r  h a n d l e r .  They a l s o  w i l l  

n o t  a f f e c t  p r o g r a m s  u t i l i z i n g  t h e  s p o o l i n g  h a n d l e r  QLP.  T h e  
S P O O L R  program is used  t o  s e t  QLP h a n d l e r  c h a r a c t e r i s t i c s  ( s e e  
6 . 4 . 1 3 ) .  B e f o r e  you execute  t h e  SET command, e n t e r  t h e  commands 

o f  F i g u r e  6-36 a f t e r  l o g g i n g  i n t o  a p r i v i l e g e d  a c c o u n t .  

I___ I ~ I _ _ _ _  ._ 

__1---.." - _ _ _  . - _  _.*----- ._--- -- - -- 

F i g u r e  6-36 
Commands B e f o r e  E x e c u t i o n  of  LPT SET O p t i o n s  

. " V P R I V  4040 
^VWE 0 

A f t e r  t h e  a b o v e  commands a r e  e n t e r e d ,  you  c a n  e n t e r  y o u r  SET 

commands. A f t e r  y o u r  SET commands a r e  s p e c i f i e d ,  e n t e r  t h e  

d i a l o g u e  of  F i g u r e  6-37. 

F i g u r e  6-37 
Commands T e r m i n a t i n g  LPT SET O p t i o n s  

.^VWL 0 
^ V P R I V  0040 
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c 

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

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

y o u r  l i n e  p r i n t e r  h a s  t h e  c a p a b i l i t y  o f  p r i n t i n g  b o t h  u p p e r  and  
l o w e r  c a s e .  Us ing  t h i s  a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  c a u s e s  a l l  
l o w e r  c a s e  c h a r a c t e r s  t o  be c o n v e r t e d  t o  u p p e r  c a s e  b e f o r e  t h e y  

a r e  p r i n t e d .  
/ 

-' 

c 

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

d e c i m a l  p o s i t i o n s .  'In'' m u s t  be  i n  t h e  r a n g e  1 t o  255. Any l i n e s  
which  a r e  l o n g e r  t h a n  t h e  s p e c i f i e d  w i d t h  a r e  o u t p u t ,  'In" 

c h a r a c t e r s  a t  a t ime. A c a r r i a g e  r e t u r n ,  l i n e  f e e d  s e p a r a t e s  
e a c h  "n" c h a r a c t e r s .  The l i n e  p r i n t e r  h a n d l e r  k e e p s  t r a c k  o f  t h e  

number o f  c h a r a c t e r s  by c o u n t i n g  e a c h  c h a r a c t e r  t h a t  is p r i n t e d .  

6 .4 .11  S e t t i n g  G e n e r a l  D e v i c e  C h a r a c t e r i s t i c s  

ETOS h a s  sys tem-wide  OS/8 h a n d l e r s  f o r  e v e r y  d e v i c e  which ETOS 

s u p p o r t s  ( e . g . ,  C D R ,  DTA0,  T T Y ) ,  Most OS/8 p r o g r a m s  u t i l i z e  

t h e s e  e x t e r n a l  d e v i c e  h a n d l e r s .  Some p rograms  i n  t h e  s y s t e m  u s e  

t h e i r  own i n t e r n a l  h a n d l e r s  ( e . g . ,  FORT, F4,  E P I C ) .  T h e s e  
h a n d l e r s  a r e  t a i l o r e d  t o  t h a t  p r o g r a m ' s  u s e .  The SET program c a n  
b e  u s e d  t o  c h a n g e  o p e r a t i n g  c h a r a c t e r i s t i c s  o f  t h e  e x t e r n a l  
h a n d l e r s .  These  c h a n g e s  w i l l  n o t  a f f e c t  p rog rams  which u t i l i z e  

i n t e r n a l  h a n d l e r s .  B e f o r e  you execute  t h e  SET command, e n t e r  t h e  

commands o f  F i g u r e  6-38 a f t e r  l o g g i n g  i n t o  a p r i v i l e g e d  a c c o u n t .  
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F i g u r e  6-38 
Commands B e f o r e  E x e c u t i o n  of  D e v i c e  SET O p t i o n s  

.^VPRIV 4040 

A f t e r  t h e  above  commands a r e  e n t e r e d ,  you  c a n  e n t e r  y o u r  SET 
commands. A f t e r  y o u r  SET commands a r e  s p e c i f i e d ,  e n t e r  t h e  
d i a l o g u e  of  F i g u r e  6-39. 

F i g u r e  6-39 
Commands T e r m i n a t i n g  D e v i c e  S E T  O p t i o n s  

.^VWL 0 
^VPRTV 0040 

i- 
A l i s t  of  v a l i d  SET commands f o r  a l l  d e v i c e s  f o l l o w s .  

SET BLOCK b ,  LOC n [ = m ]  

T h i s  a t t r i b u t e  i s  u s e d  t o  c h a n g e  t h e  c o n t e n t s  o f  a h a n d l e r  
l o c a t e d  i n  b l o c k  "bo' on  t h e  v i r t u a l  OS/8 s y s t e m  d e v i c e .  11 11 

s p e c i f i e s  t h e  l o c a t i o n  which is m o d i f i e d .  T h i s  l o c a t i o n  m u s t  be  

i n  t h e  r a n g e  0 t o  1 7 7  f o r  one-page h a n d l e r s  and  0 t o  377 . f o r  two- 

p a g e  h a n d l e r s .  11 11 may b e  s p e c i f i e d  a s  t h e  new c o n t e n t s  o f  

l o c a t i o n  an11. I f  'lm'l is n o t  e n t e r e d ,  t h e  s y s t e m  p r i n t s  t h e  
c u r r e n t  c o n t e n t s  o f  t h e  s p e c i f i e d  l o c a t i o n ,  f o l l o w e d  by  a s l a s h  

( / ) .  You can  e n t e r  a new v a l u e  i n  t h a t  l o c a t i o n  by t y p i n g  t h a t  

v a l u e  f o l l o w e d  by  a c a r r i a g e  r e t u r n .  I f  you wan t  t o  l e a v e  t h e  
c o n t e n t s  unchanged ,  p r e s s  c a r r i a g e  r e t u r n  o n l y .  

SET d e v  DVC n 

T h i s  a t t r i b u t e  s e t s  t h e  IOT d e v i c e  c o d e  u s e d  by t h e  h a n d l e r  t o  

t h e  d e c i m a l  number you s p e c i f y  a s  "n" .  " n "  m u s t  be  i n  t h e  r a n g e  
30 t o  77.  I f  t h e  d e v i c e  is h a n d l e d  by t h e  ETOS m o n i t o r  ( e . g . ,  

RK05, S y s t e m  I n d u s t r i e s  d i s k ,  c a r d  r e a d e r ,  l i n e  p r i n t e r ,  
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t e r m i n a l ) ,  t h i s  command h a s  no e f f e c t .  You m u s t  c h a n g e  t h e  IOT 

code  i n  t h e  ETOS m o n i t o r  t o  a f f e c t  t h e s e  d e v i c e s .  However,  i f  
t h e  d e v i c e  is  implemented  a s  a p r i v i l e g e d  d e v i c e  h a n d l e r  ( e . g . ,  

TD8E DECtape, TC08 DECtape, R X 0 l  f l o p p y  d i s k ,  PT8E h i g h  s p e e d  
p a p e r  t a p e  r e a d e r / p u n c h ) ,  t h i s  command c a n  b e  u s e d  t o  implement  

n o n - s t a n d a r d  d e v i c e  c o d e s .  For  e x a m p l e ,  i f  y o u r  f l o p p y  d i s k  
i n t e r f a c e  had a d e v i c e  c o d e  o f  6 4  i n s t e a d  o f  75 ,  you  c o u l d  

u t i l i z e  t h i s  o p t i o n  t o  s e t  t h e  OS/8 h a n d l e r ' s  d e v i c e  c o d e  t o  6 4 .  

SET d e v  [ N O ]  FILES 

T h i s  a t t r i b u t e  a l l o w s  t h e  s p e c i f i e d  d e v i c e  t o  a c t  a s  a f i l e -  
s t r u c t u r e d  d e v i c e  h a n d l e r .  Some p rograms  check  t o  see  i f  a 
d e v i c e  is f i l e - s t r u c t u r e d  b e f o r e  o u t p u t  is  s e n t  t o  i t .  For  

example ,  FOTP d i s a b l e s  i n p u t  f rom n o n - f i l e  s t r u c t u r e d  d e v i c e s .  

T h i s  a t t r i b u t e  a l l o w s  you  t o  c i r c u m v e n t  t h e s e  t e s t s  by  t r e a t i n g  a 

d e v i c e  l i k e  a p a p e r  t a p e  r e a d e r / p u n c h  a s  a f i l e - s t r u c t u r e d  
d e v i c e .  Us ing  t h e  N O  m o d i f i e r  w i t h  t h i s  a t t r i b u t e  c a u s e s  t h e  

s y s t e m  t o  t r e a t  t h e  d e v i c e  a s  a n o n - f i l e  s t r u c t u r e d  d e v i c e .  Any 
c h a n g e s  p e r f o r m e d  by t h i s  o p t i o n  a r e  removed t h e  n e x t  t i m e  t h e  

v i r t u a l  mach ine  is b o o t e d .  

SET dev  LOC n [ = M I  

T h i s  a t t r i b u t e  is  u s e d  t o  change  t h e  c o n t e n t s  o f  t h e  d e v i c e  
h a n d l e r  s p e c i f i e d  by "dev : " .  'In'' s p e c i f i e s  t h e  l o c a t i o n  which is 

m o d i f i e d .  T h i s  l o c a t i o n  m u s t  b e  i n  t h e  r a n g e  0 t o  1 7 7  f o r  one- 
page  h a n d l e r s  and  0 t o  3 7 7  f o r  two-page h a n d l e r s .  "mr r  may b e  

s p e c i f i e d  a s  t h e  new c o n t e n t s  of  l o c a t i o n  "n" .  I f  " m r r  is n o t  

e n t e r e d ,  t h e  s y s t e m  p r i n t s  t h e  c u r r e n t  c o n t e n t s  of  t h e  s p e c i f i e d  
l o c a t i o n ,  f o l l o w e d  by  a s l a s h  ( / ) .  You c a n  e n t e r  a new v a l u e  i n  

t h a t  l o c a t i o n  by t y p i n g  t h a t  v a l u e  f o l l o w e d  by a c a r r i a g e  r e t u r n .  
I f  you  wan t  t o  l e a v e  t h e  c o n t e n t s  unchanged ,  p r e s s  c a r r i a g e  

r e t u r n .  
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The u s e  o f  t h i s  o p t i o n  is i d e n t i c a l  t o  t h e  BLOCK o p t i o n .  The 

d i f f e r e n c e  be tween t h e  two o p t i o n s  is t h a t  t h e  BLOCK o p t i o n  
s p e c i f i e d  a h a n d l e r  by i t s  b l o c k  l o c a t i o n  on  t h e  s y s t e m  d e v i c e ,  

whereas  t h e  LOC o p t i o n  s p e c i f i e s  a h a n d l e r  by i ts  d e v i c e  name. 

SET d e v  [ N O ]  R E A D 0  

T h i s  a t t r i b u t e  c a u s e s  t h e  d e v i c e  s p e c i f i e d  by  "dev"  t o  become a 

r e a d - o n l y  d e v i c e .  Any o u t p u t  s e n t  t o  t h i s  d e v i c e  c a u s e s  a n  e r r o r  

m e s s a g e ,  i n f o r m i n g  you  t h a t  t h e  d e v i c e  is  r e a d - o n l y .  U s i n g  t h i s  
a t t r i b u t e  w i t h  t h e  N O  m o d i f i e r  r e s t o r e s  t h e  h a n d l e r  t o  i t s  
o r i g i n a l  s t a t e .  Any c h a n g e s  p e r f o r m e d  by t h i s  o p t i o n  a r e  removed 
t h e  n e x t  time t h a t  t h e  v i r t u a l  mach ine  is b o o t e d .  

6 .4 .12 S e t t i n g  A u t o m a t i c  Log in  B a t c h e s  

I t  is d e s i r a b l e  t o  a u t o m a t e  a s  much of  t h e  s y s t e m  a s  p o s s i b l e .  
F o r  n o v i c e  u s e r s ,  t h e  a u t o m a t i c  p r o c e s s i n g  s i m p l i f i e s  t h e i r  u s e .  
For  e x p e r i e n c e d  users ,  t h e  a u t o m a t i c  p r o c e s s i n g  r e l i e v e s  some o f  
t h e  r e p e t i t i o n  and  i n c r e a s e s  t h e i r  e f f i c i e n c y .  The f o l l o w i n g  

command a l l o w s  you t o  a u t o m a t e  your  s y s t e m .  

SET SYS [ N O 1  I N I T  rcommandl 

I f  you  e n a b l e  t h i s  o p t i o n ,  a command is  e x e c u t e d  e a c h  t i m e  t h a t  

O S / 8  is  b o o t e d .  Under  s t a n d - a l o n e  O S / 8 ,  t h i s  p r o c e s s  i s  
i n i t i a t e d  e a c h  t i m e  t h a t  you b o o t  t h e  p h y s i c a l  mach ine  (see 2 . 2  

o r  2 . 3 ) .  Under v i r t u a l  OS/8 t h i s  p r o c e s s  is i n i t i a t e d  e a c h  t i m e  
you  LOGIN t o  a n  a c c o u n t  o r  r e B O O T  t h e  v i r t u a l  mach ine .  I f  you 

s p e c i f y  a command a f t e r  t h e  keyword I N I T ,  t h i s  command is 
e x e c u t e d .  T h e r e f o r e ,  t h e  command SET SYS I N I T  H E L P  c a u s e s  a h e l p  

message  t o  be  p r i n t e d  e a c h  t i m e  a user  LOGged I N  o r  BOOTed O S / 8  

o n  h i s  v i r t u a l  mach ine .  Under ETOS, t h i s  form of  t h e  command is  

r e s t r i c t i v e  i n  t h a t  a l l  u se r s  a u t o m a t i c a l l y  execute  t h e  same 

command. The command is a l s o  l i m i t e d  t o  f i v e  c h a r a c t e r s .  
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I f  you do  n o t  s p e c i f y  a command a f t e r  t h e  keyword I N I T ,  t h e  

command is t a k e n  f rom t h e  f i l e  D S K : I N I T . C M .  Under  ETOS, t h i s  

f i l e  is t a k e n  from t h e  u s e r ' s  OS8DISK a r e a .  I f  a user  L O G s  I N  t o  
a n  a c c o u n t  w i t h o u t  a n  OS8DISK a r e a ,  t h e  message  "BAD D I R E C T O R Y "  

is p r i n t e d  when t h e  s y s t e m  a t t e m p t s  t o  l o c a t e  t h e  1 N I T . C M  f i l e .  
T h i s  message  c a n  b e  i g n o r e d .  I f  a u se r  L O G s  I N  t o  a n  a c c o u n t  

which h a s  a n  OS8DISK a r e a  which d o e s  n o t  c o n t a i n  a f i l e  c a l l e d  
I N I T . C M ,  t h e  e r r o r  message  "FILE N O T  FOUND" is p r i n t e d .  T h i s  

message  c a n  be  i g n o r e d .  

The f i l e  I N I T . C M  is a n  A S C I I  f i l e  which c o n t a i n s  o n e  C C L  command 

(see p a g e  7 2  Appendix  J ,  OS/8 Handbook U p d a t e ) .  T h i s  C C L  command 
is  t y p i c a l l y  a SUBMIT command which  i n i t i a t e s  a b a t c h  s t r e a m  ( s e e  

p a g e  1-72 ,  OS/8 Handbook) .  S i n c e  BATCH u n d e r  ETOS a l l o w s  a l l  
S C A L E  commands t o  b e  p r o c e s s e d  i n  a d d i t i o n  t o  OS/8 commands, you 

c a n  a u t o m a t i c a l l y  ASSIGN d e v i c e s ,  LOOKUP c h a n n e l s  o r  p e r f o r m  a n y  
o t h e r  ETOS f u n c t i o n s .  You c a n  a l s o  i n c l u d e  FORCE commands i n  t h e  

b a t c h ,  w h i c h  w i l l  c o n t r o l  o t h e r  t e r m i n a l s .  

The o p t i o n s  d i s c u s s e d  i n  t h i s  s e c t i o n  a l l o w  f u l l  a u t o m a t i o n  o f  

t h e  s y s t e m .  I f  you h a v e  a h a r d w a r e  b o o t s t r a p ,  you may s e t  t h e  
s y s t e m  u p  s o  t h a t  p r e s s i n g  t h e  b o o t  k e y  s t a r t s  E T O S ,  a s k s  you t o  

e n t e r  t h e  t i m e  and d a t e  and b r i n g s  a l l  t e r m i n a l s  up and r u n n i n g  
i n  s p e c i f i e d  a c c o u n t s .  I f  you d o n ' t  h a v e  a h a r d w a r e  b o o t s t r a p ,  
e x e c u t i n g  t h e  b o o t  program f rom a n o t h e r  OS/8 p e r i p h e r a l  o r  
b o o t i n g  t h e  d i s k  f rom t h e  s w i t c h  r e g i s t e r  s t a r t s  t h i s  p r o c e s s .  
To a u t o m a t e  your  s y s t e m ,  u s e  t h e  f o l l o w i n g  s t e p s .  

I )  Under  s t a n d - a l o n e  OS/8,  execute  t h e  command l i n e ,  SET 
SYS I N I T .  T h i s  c a u s e s  t h e  s y s t e m  t o  execute  t h e  command 
c o n t a i n e d  i n  t h e  f i l e  1 N I T . C M  e a c h  t i m e  s t a n d - a l o n e  OS/8 
is b o o t e d  . 

- 

2 )  C r e a t e  1NIT.CM u n d e r  s t a n d - a l o n e  OS/8 w i t h  t h e  commands 
o f  F i g u r e  6-40.  

6-48 



F i g u r e  6-40 
Crea t ina  1 N I T . C M  u n d e r  S t a n d - a l o n e  O S / 8  

.CREATE I N I T  .CM 
# A  
LoAD SYS:ETOS .SV=14000/I/G 
< C T R L / L >  

When t h i s  1 N I T . C M  f i l e  is e x e c u t e d ,  i t  c a u s e s  ETOS t o  be  
i n i t i a t e d .  The LOAD command is used  i n s t e a d  o f  a n  R 
Command b e c a u s e  y o u r  command m u s t  u s e  CCL. 

3 )  E n t e r  t h e  commands o f  F i g u r e  6-41 t o  e n a b l e  a u t o m a t i c  
L O G I N  o f  t h e  c o n s o l e  t e r m i n a l .  

F i g u r e  5-41 
E n a b l i n g  A u t o m a t i c  L O G I N  o f  C o n s o l e  TTY 

.R CONFIG 
'CONFIG' V3.fl10 
*AUTO 

*EXIT 
*NOOPTN 

T h e  a b o v e  d i a l o g u e  a s s u m e s  t h a t  y o u  w i s h  t o  
a u t o m a t i c a l l y  L O G I N  t o  a c c o u n t  [0 ,31  and t h a t  you h a v e  
n o t  changed  t h e  pas sword  t o  t h e  o p e r a t o r ' s  a c c o u n t .  I f  
e i t h e r  of  t h o s e  a s s u m p t i o n s  is n o t  t r u e ,  u s e  t h e  I N I T L N  
o p t i o n  (see 3 .17)  t o  implement  y o u r  c h a n g e s .  

A t  t h i s  p o i n t ,  t h e  s y s t e m  is s e t  up t o  a u t o m a t i c a l l y  
i n i t i a t e  ETOS a n d  LOG t h e  c o n s o l e  t e r m i n a l  I N t o  a c c o u n t  
[ 0 , 3 1 .  

4 )  To a l l o w  t h e  L O G I N  of  a c c o u n t  [0,3] t o  a u t o m a t i c a l l y  
execute  a b a t c h ,  e n t e r  t h e  commands o f  F i g u r e  6-42. 
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F i g u r e  6-42 
E n a b l i n g  A u t o m a t i c  ETOS B a t c h  E x e c u t i o n  

.R ETOS 
ETOS V5B 

H ; 0 , 3  OPERATOR ( a u t o m a t i c a l l y  e x e c u t e d )  
J O B  03 LOGGED I N  ON CONSOLE 0 0  
. ^ V P R I V  4040 
^VWE 0 
SET SYS I N I T  
. V W L  0 
-VPRIV 0040 

A t  t h i s  p o i n t ,  e a c h  t ime a user  L O G s  I N t o  a n y  a c c o u n t  o r  
b o o t s  v i r t u a l  OS/8, t h e  s y s t e m  execu te s  t h e  command 
c o n t a i n e d  i n  t h e  f i l e  1 N I T . C M .  

5 )  E n t e r  t h e  d i a l o g u e  o f  F i g u r e  6-43 t o  c r e a t e  a n  1 N I T . C M  
which  a l l o w s  y o u  t o  execute  m u l t i p l e  commands. T h i s  
w r i t e - u p  a s sumes  t h a t  you h a v e  a n  OS8DISK a r e a  f o r  
a c c o u n t  [ 0 , 3 1 .  

F i g u r e  6-43 
C r e a t i n g  1 N I T . C M  Under V i r t u a l  OS/8 

.CREATE I N I T  .CM 
# A  
SuBMIT BAT03 . B I  /O . -  
< C T R L / L >  
# E  

T h i s  w r i t e - u p  assumes t h a t  you h a v e  OS/8 BATCH. I f  you  
do n o t  have  BATCH, you c a n n o t  a u t o m a t e  y o u r  s y s t e m  a n y  
f u r t h e r .  You c a n  c r e a t e  a n  1 N I T . C M  f i l e  f o r  e a c h  
a c c o u n t  which w i l l  execute  one  command e a c h  time t h e  
user  L O G s  I N .  You c a n n o t  a u t o m a t i c a l l y  LOG o t h e r  u se r s  
I N  f rom [ 0 , 3 1 .  

6 )  You may now e n t e r  t h e  b a t c h  s t r e a m  which w i l l  LOG o t h e r s  
I N t o  t h e  s y s t e m .  A sample  c r e a t i o n  o f  a b a t c h  s t r e a m  
which  b r i n g s  a t h r e e  t e r m i n a l  s y s t e m  up  and  r u n n i n g  i s  
l i s t e d  i n  F i g u r e  6-44. 
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F i g u r e  6-44 
Sample C r e a t i o n  of  A u t o m a t i c  B a t c h  S t r e a m  

.CREATE BAT03 . B I  
# A  
$?OB 
.R I N I T  
! FORCE 1 : LOG I N  
!FORCE 1; 
!FORCE 1 ; 1 , 4  
!FORCE 1: 
i FORCE 1 I COSACCT 
- !FORCE 2 ; L O G I N  
!FORCE 2: 
!FORCE 2 i 0 . 1 1  . .  
! FORCE 2; TEST 
!FORCE 2: 
.R PATTERN ~~~ 

$END 
< C T R L / L >  
# E  

T h i s  b a t c h  i n i t i a t e s  t h e  t i m e  and  d a t e ,  L O G s  c o n s o l e  1 
I N t o  a c c o u n t  1 , 4 ,  L O G s  c o n s o l e  2 I N t o  a c c o u n t  0 , l l  and  
i n i t i a t e s  a p a t t e r n  g e n e r a t i o n  p rogram on  t h e  c o n s o l e  
t e r m i n a l .  N o t i c e  t h a t  i n  t h i s  b a t c h  t h e r e  were some 
l i n e s  which FORCEd n o  commands t o  a c o n s o l e .  T h e s e  were 
i n c l u d e d  t o  w a i t  f o r  t h e  s y s t e m  t o  c o m p l e t e  one  command 
b e f o r e  s t a r t i n g  a n o t h e r  command. I n  some c i r c u m s t a n c e s ,  
you m i g h t  h a v e  t o  i n c l u d e  many n u l l  FORCE commands t o  
a v o i d  t i m i n g  p r o b l e m s .  

7 )  The  f i n a l  s t e p  i n  a u t o m a t i n g  t h e  s y s t e m  is t o  L O G I N  t o  
a c c o u n t s  [ 1 , 4 ]  and [ 0 , 1 1 1  and c r e a t e  1NIT.CM f i l e s  and  
b a t c h  s t r e a m s  which  w i l l  execute  e a c h  t ime you L O G I N  t o  
t h e s e  a c c o u n t s .  T h i s  w r i t e - u p  a s sumes  t h a t  a c c o u n t s  
[ 1 , 4 ]  a n d  [ 0 , l l ]  h a v e  a n  OS8 d i s k  a r e a  a l r e a d y  c r e a t e d .  

A s a m p l e  c r e a t i o n  o f  commands is shown i n  F i g u r e  6-45. 
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F i g u r e  6-45 
Sample C r e a t i o n  of 1 N I T . C M  F i l e s  

.LOGOUT 

01:3:05 P.M. ON TUE 0 6 - A P R - 7 9  
E L A P S E D  T I M E :  
18 M I N U T E ( S )  27.6 S E C O N D S  
GOOD AFTERNOON 
! L O G I N  
E T O S  V S B  A T  0 1 : 1 3 : 0 5  P . M .  ON T U E  0 6 - A P R - 7 9  
ACCOUNT? 1 , 4  
PASSWORD? COSACCT ( t h i s  does  n o t  e c h o )  
J O B  03  LOGGED I N  ON CONSOLE 0 0  
F I L E  NOT FOUND ( 1 N I T . C M  does n o t  e x i s t  y e t )  

J O B  0 3  LOGGED OUT ON CONSOLE 0P1 

, C R E A T E  I N I T  .CM 
# A  
S U B M I T  B A T 1 4  . B I / Q  
< C T R L / L >  
# E  
. C R E A T E  B A T 1 4  . B I  
- 

# A  
$JOB 
! A S S I G N  D K 1 :  
!LOOKUP 3 = D K 1 :  
! A S S I G N  D K 2 :  
!LOOKUP 4 = D K 2 :  
!LOOKUP 5 = D K 0 :  [ 0 , 7 7 ] D A T A F I  . L E S  
! A S S I G N  L P T  
, R  COSBO 
$ E N D  
< C T R L / L  > 
# E  - . LOGOUT 
J O B  0 3  LOGGED OUT ON CONSOLE 00  
01:36:27  P.M.  ON TUE 0 5 - A P R - 7 9  
E L A P S E D  T I M E :  
0 2  Y I N U T E S  21.5 S E C O N D S  
GOOD AFTERNOON 
! L O G I N  
E T O S  V 5 B  A T  0 1 : 3 6 : 3 2  P.M. ON T U E  0 6 - A P R - 7 9  
ACCOUNT? 0 , 1 1  
PASSWORD?TEST ( t h i s  does n o t  e c h o )  
J O B  03 LOGGED I N  ON CONSOLE 0 0  
F I L E  NOT FOUND ( 1 N I T . C M  d o e s  n o t  y e t  e x i s t )  
.CREATE I N I T  .CM 
# A  
S U B M I T  B A T 1 1  .BT/Q 
< C T R L / L >  

6-52 



F i g u r e  6-45 ( c o n t i n u e d )  

# E  .. - 
.CREATE B A T 1 1  . B I  
# A  
R O B  
.R BCOMP 
*PROG .BA/G 
SEND 
< C T R L  /L > 
$E - . LOGOUT 
J O B  8 3  LOGGED OUT ON CONSOLE 00 
Q1:40:52 P.M. ON TUE Q6-APR-79 
ELAPSED TIME: 
0 3  MINUTES 45.9 SECONDS 
GOOD AFTERNOON 

1 

The s y s t e m  is  now f u l l y  a u t o m a t e d .  When t h e  b a t c h  s t r e a m  
SUBMITted from a c c o u n t  [ 0 , 3 ]  LOGS c o n s o l e  0 1  I N t o  a c c o u n t  [ 1 , 4 ]  

and  c o n s o l e  02  i n t o  a c c o u n t  [ 0 , 1 1 1 ,  t h e  1 N I T . C M  f i l e s  i n  t h o s e  

a c c o u n t s  e x e c u t e  t h e i r  b a t c h  p r o c e s s e s .  I f  you b o o t  s t a n d - a l o n e  
OS/8 a t  t h i s  t i m e ,  ETOS i s  i n i t i a t e d ,  t h e  t ime and  d a t e  is  

i n i t i a l i z e d ,  c o n s o l e  8 1  is r u n n i n g  COS i n  a c c o u n t  [ 1 , 4 1 ,  c o n s o l e  
0 2  is  r u n n i n g  a n  OS/8 b a s i c  program c a l l e d  PROG.BA and  c o n s o l e  0 0  

is r u n n i n g  a n  a s s e m b l e r  program c a l l e d  PATTERN.SV. 

To d i s a b l e  a u t o m a t i c  e x e c u t i o n  o f  t h e  1 N I T . C M  f i l e ,  L O G I N  t o  a 

p r i v i l e g e d  a c c o u n t  and en te r  t h e  commands o f  F i g u r e  6-46, 

F i g u r e  6-46 
D i s a b l i n g  A u t o m a t i c  ETOS B a t c h  E x e c u t i o n  

."VPRIV 4040 
"VWE 0 
SET SYS N O  I N I T  
."VWL 0 . .- 

"VPRIV 0040 

A f t e r  you h a v e  a u t o m a t e d  y o u r  s y s t e m ,  t h e r e  is one  p rob lem.  When 

you execute  t h e  SHUTUP command ( see  6.2.7)  o r  r e b o o t  t h e  d i s k  t o  
r e t u r n  t o  s t a n d - a l o n e  O S / 8 ,  t h e  1 N I T . C M  i s  e x e c u t e d  w h i c h  

i n i t i a t e s  ETOS. T h e r e f o r e ,  i t  is n o t  p o s s i b l e  t o  r e t u r n  t o  
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s t a n d - a l o n e  OS/8. I f  you w i s h  t o  r u n  RKCOPY o r  o n e  of t h e  o t h e r  

s t a n d - a l o n e  OS/8 p r o g r a m s ,  you m u s t  c i r c u m v e n t  t h i s  p r o b l e m .  To 
c i r c u m v e n t  t h e  p r o b l e m ,  you  m u s t  RENAME t h e  1 N I T . C M  f i l e  which  

r e s i d e s  on t h e  s t a n d - a l o n e  OS/8 p o r t i o n  of  t h e  p a c k ,  w h i l e  you 
a r e  r u n n i n g  u n d e r  ETOS. When you execute  t h e  SHUTUP command, t h e  

s y s t e m  a t t e m p t s  t o  execute  t h e  command c o n t a i n e d  i n  t h e  f i l e  
1 N I T . C M .  S i n c e  t h e  f i l e  d o e s  n o t  e x i s t  u n d e r  t h a t  name, t h e  

s y s t e m  p r i n t s  "FILE NOT FOUND" and r e t u r n s  t o  O S / 8 .  To RENAME 

t h e  1 N I T . C M  f i l e ,  L O G I N  t o  a p r i v i l g e d  a c c o u n t  u n d e r  ETOS a n d  

en te r  t h e  commands o f  F i g u r e  6-47. 

F i g u r e  6-47 
D i s a b l i n g .  A u t o m a t i c  OS/8 B a t c h  E x e c u t i o n  

.^VS 
!=V 4 0 4 0  
!LOOKUP 3=[0,2lOS8.OS8 
!WE 3 - 

!CONTINUE 
RENAME CHN3:INIT.BK<CHN3:INIT.CM 
FILES RENAMED: 
1 N I T . C M  . ̂VS 
! SHUTUP 

FILE N O T  FOUND 
( s t a n d - a l o n e  OS/8 is now r u n n i n g )  

A f t e r  you have  r u n  t h e  s t a n d - a l o n e  OS/8  p r o g r a m s ,  e n t e r  t h e  
commands of  F i g u r e  6-48 u n d e r  s t a n d - a l o n e  t o  r e - e n a b l e  a u t o m a t i c  

ETOS i n i t i a t i o n .  

F i g u r e  5-48 
R e e n a b l i n g  A u t o m a t i c  OS/8 B a t c h  E x e c u t i o n  

.RENAME SYS:INIT.CM<SYS:INIT.BK 
FILES RENAMED: 
1 N I T . B K  
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6.4 .13  L i n e  P r i n t e r  and  T e r m i n a l  S p o o l i n g  
c 

t h e  U s e r ' s  M a n u a l  e x p l a i n s  t h e  c o n c e p t  o f  
b l e  s p o o l i n g ,  t h e  s y s t e m  manager  m u s t  i n i t i a t e  

t h e  s p o o l i n g  c o n t r o l l e r  program e a c h  t i m e  t h a t  t h e  s y s t e m  is  
b r o u g h t  up. Pe rmanen t  f i l e s  a r e  p l a c e d  i n  a n  o u t p u t  d e v i c e  queue  
b 
f o r  e v e n t u a l  p r i n t i n g .  A u n i q u e  I . D .  number is  g e n e r a t e d  f o r  
e a c h  pe rmanen t  f i l e .  T h e s e  pe rmanen t  f i l e s  a r e  u s u a l l y  c r e a t e d  

by t h e  QLP h a n d l e r .  They a r e  c o n s i d e r e d  p e r m a n e n t  o n l y  when a 
CTRL/Z is  s e n t  t o  t h e  QLP h a n d l e r ,  i n d i c a t i n g  t h a t  t h e  f i l e  i s  
c o m p l e t e .  

- I 

I n i t i a t i o n  of  t h e  SPOOLR i s  p e r f o m d  by P n t e r i n g A L  commands -o-f-. 

F i g u r e  6-49.  
~ -* ---. -I"- - 

F i g u r e  6-49 
SPOOLR I n i t  i a  t i o n  Commands 

f- - 
.^VPRTV 4040 

R SPOOLR 

The s y s t e m  r e s p o n d s  w i t h  "PHYSICAL D E V I C E ? " .  I f  you a r e  t o  s p o o l  

t o  a l i n e  p r i n t e r ,  t h e  d e v i c e  name is  " L P @ @ " .  I f  you a r e  
s p o o l i n g  t o  a t e r m i n a l ,  t h e  d e v i c e  name is "TTnn", where  "nn"  is 

t h e  c o n s o l e  number.  T h i s  c o n s o l e  number c o r r e s p o n d s  t o  t h e  e n t r y  
number of  t h e  t e r m i n a l ' s  i n t e r f a c e  i n  t h e  I O T  T A B l e  ( see  3 . 9 ) .  

8"-" 

Y 

I f  c .  you  a r e  s p o o l i n g  t o  a t e r m i n a l ,  t h e  t e r m i n a l  m u s t  b e  
i n i t i a l i z e d .  To i n i t i a l i z e  a t e r m i n a l ,  t y p e  a c h a r a c t e r  on  t h e  

4 - 
h - 

t e r m i n a l ' s  keyboa rd  o r  FORCE a c h a r a c t e r  i n t o  t h e  t e r m i n a l ' s  
i n p u t  b u f f e r .  I f  t h e  t e r m i n a l  i s  n o t  i n i t i a l i z e d ,  t h e  message  of 

F i g u r e  6-50 w i l l  a p p e a r .  

F i g u r e  6-50 
E r r o r  Message i n  SPOOLR f o r  N o n - i n i t i a l i z e d  T e r m i n a l  

?%VM HALT 
!PC 4507 AC 0 FL ... 
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T h e  s y s t e m  r e s p o n d s  w i t h  " L O G I C A L  D E V I C E ? " .  E n t e r  t h e  

s p e c i f i c a t i o n  used  i n  t h e  QUXUE c m a  nd.  T h e  QLP: h a n d l e r  
a s sumes  t h a t  t h e  l i n e  p r i n t e r  name is "LP00". I f  you  c h a n g e  t h e  

l o g i c a l  name, you m u s t  change  t h e  QLP h a n d l e r .  I f  you h a v e  two 

S p o o l e r S  r u n n i n s  s i m u l t a n e o u s l y .  vou mst B U I L D  i n  two c o p i e s  of  
t h e  QLP h a n d l e r  w i t h  d i f f e r e n t  l o g i c a l  names. 

\ 
t -  _I I "-IIi_-- - 

The s y s t e m  r e s p o n d s  w i t h  "OUTPUT D E V I C E  WIDTH?" .  E n t e r  t h e  
A l l  l i n e s  w h i c h < r e  p r i n t e d -  = w i d t h  of  t h e  o u t p u t  d e v i c e .  

which  a r e  l o n g e r  t h a n  t h e  s p e c i f i e d  l e n g t h  a r e  p r i n t e d  on  

m u l t i p l e  l i n e s ,  w i t h  t h e  c o n t i n u a t i o n  l i n e s  i n d e n t e d  e i g h t  
s p a c e s .  

The s y s t e m  r e s p o n d s  w i t h  "HARDWARE FORMFEED?" .  The  spooler w i l l  

s i m u l a t e  form f e e d s  on  a n y  s p o o l e r  o u t p u t  d e v i c e  which d o e s  n o t  

h a n d l e  form f e e d s  i n  t h e  h a r d w a r e .  Most t e r m i n a l s  d o  n o t  h a v e  

E n t e r  Y o r  N a c c o r d i n g  t8 t h e  h a r d w a r e  f o r m  f e e d s .  
c h a r a c t e r i s t i c s  of  y o u r  o u t p u t  d e v i c e .  

- - 

T h e  s y s t e m  r e s p o n d s  w i t h  "LENGTH?".  E n t e r  number o f  v e r t i c a l  

l i n e s  p e r  page .  The number is  u t i l i z e d  t o  s i m u l a t g h a r d w a r e  f o r m s  
/ f e e d  and t o  c o u n t  t h e  number o f  p a g e s  o u t p u t .  T h e  s t a n d a r d  

r e s p o n s e  f o r  l l - i n c h  h i g h  p a p e r  is  66.  Even i f  t h e  d e v i c e  h a s  

h a r d w a r e  form f e e d ,  t h i s  q u e s t i o n  is a s k e d .  I t  is used  t o  c o u n t  
p a g e s  f o r  t h e  QS command. 

r" - 1 -- 

- 

A f t e r  a l l  q u e s t i o n s  h a v e  b e e n  a n s w e r e d ,  a " $ "  is p r i n t e d ,  

i n d i c a t i n g  t h a t  s p o o l i n g  is i n i t i a t e d .  I f  t h e  s y s t e m  had been  
brou=down w i t h o u t  s t o a n g  t h e  s p o o l e r ,  t h e  s p o o l e r  c o n t i n u e s  

p r i n t i n g  t h e  f i l e  i t  was p r i n t i n g  b e f o r e  shutdown.  A f t e r  
s p o o l i n g  h a s  been  i n i t i a l i z e d ,  you c a n  e n t e r  o n e  o f  t h e  commands 

c o n t a i n e d  i n  T a b l e  6-8 t o  examine  t h e  q u e u e ,  p r i n t  summary 

- I_---------_ 

w . 

s t a t i s t i c s ,  e t c .  I f  u a r e  f i n i s h e d  w i w  -- o u r  smandL 
s p e c i f i c a t i o n ,  you p d w a n t  t o  DETACH 2 ~ - _ s p a a l e r  s o  t h a t  i t  - rc- ---\-.---....- 

21 

%& n o t  occupy a p h y s i c a l  t e r m i n a l .  
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T a b l e  6-8 c o n t a i n s  t h e  f o u r  commands t h a t  c a n  be  s p e c i f i e d  t o  t h e  

s p o o  l e r  p r  og  ram. 

T a b l e  6-8 
/ SPOOLR Commands 

Command Meaning 

QP l i s t  a l l  pe rmanen t  f i l e s  
KP n k i l l  p e r m a n e n t  f i l e  w i t h  I D  e q u a l  t o  " n a  
E s h u t  down t h e  s p o o l e r  
QS p r i n t  a l i s ts  o f  s p o o l e r  u s a g e  f o r  t h e  c u r r e n t  

pe rmanen t  f i l e  and f o r  a l l  p rog rams  l i s t e d  by .- t h i s  s p o o l e r  

K i l l i n g  a pe rmanen t  f i l e  w i l l  remove t h e  item f rom t h e  queue  and  

t h e  o u t p m - ? & e r  be  p r i n t e d .  I f  t h e  pe rmanen t  f i l e  is 
currentiy-i.'istiECj--on t h e  o u t p u t  d e v i c e ,  o u t p u t  w i l l  c e a s e  a t  t h e  

end of  t h e  c u r r e n t  b u f f e r .  

- 
------.--_I _ _  

- _  _-.-.------ - - - _  .- 

I f  t h e  s p o o l e r  is s h u t  down by t h e  E command o r  by  t h e  s y s t e m  

c r a s h i n g ,  t h e  q u e u e  r e m a i n s  i n t a c t .  When t h e  s p o o l e r  i s  
i n i t i a t e d ,  i t  b e g i n s  o u t p u t t i n g  t h e  f i l e  i t  was l i s t i n g  a t  t h e  

time o f  s h u t  down. A l l  pe rmanen t  f i l e s  i n  t h e  queue  w i l l  be  
p r i n t e d .  

-.. . 
F i t i a l i z a t i o n  o f  t h e  s p o o l e r  m u s t  b e  p e r f o r m e d  u n d e r  t h e  ,) 

o p e r a t o r ' s  a c c o u n t  [0 ,31.  i- 
A sample  r u n  of  t h e  SPOOLR Program is c o n t a i n e d  i n  F i g u r e  6-51. . 
c -I_xI_. 
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Figure 6-51 
Sample Run of SPOOLR 

! LOG IN ; B ,3 OPERATOR 

JOB 3 LOGGED IN ON CONSOLE 0 

.^VPRIV 4040 
R SPOOLR 

PHYSICAL DEVICE? LP@@ 
LOGICAL DEVICE? L m  (for use with QLP) 
OUTPUT DEVICE WIDTH? - 80 

(system line printer) d Y -  

HARDWARE FORM FEED? - Y 
LENGTH? - 66 (required for page count) 

SQP (check on files being printed) 

ID OWNER FILE OFFSET 
0021 [0 1,101 DK0@ : [ 0 1,10 ]TEMP00@. LPT 00B0000 
0022 [00,05] DK0@: [00,05lTEMP00@.LPT Q000000 

S E  

LISTING 000000000001 000000B000122 
TOTALS 000000000342 000001152771 
SKP 21 
SQP 
ID OWNER FILE OFFSET 
0022 [00,05] DK0@: [00,05]TEYP00@.LPT 0000B1100 
S^VDET 

ID 0021 OWNER [00,03] NOW LISTING 

PAGES CHARS 

DETACHING FROM JOB 3 

e queue (FQ.DAT) 
... called [0,3]XXXXSPL,OUE, where XXXX is the logical _____.-_ device_name-of. -1-1 ~ .- 
the spooler. This file is used to store the list of files 
waiting to print. I.D. numbers start with 0001 and is 

- -4- CI / -- - - -  

Therefore, the first file listed after the 
spooler is initiated has I.D. 0001. This I.D. number is used to 
identify files in the KP command. 

The QLP device handler creates ETOS files in the form TEMPXX.LPT 
on the system disk in the account of the user requesting 
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s p o o l i n g  . "XX" s t a r t s  a t  ''00" and  is i n c r e m e n t e d  by  1. The  

f i r s t  f i l e  s p o o l e d  by a user  i n  a n  a c c o u n t  is o f  t h e  form 
TEMP00.LPT. The s e c o n d  f i l e  is o f  t h e  form TEYP01.LPT. Once 

t h e s e  f i l e s  a r e  l i s t e d ,  t h e s e  t e m p o r a r y  f i l e s  a r e  d e l e t e d  and t h e  
names c a n  be  used  a g a i n .  

The OFFSET column i n  t h e  l i s t i n g  o f  p e r m a n e n t  f i l e s  r e p r e s e n t s  

t h e  OFFSET s p e c i f i e d  i n  t h e  Q U E U E  command ( see  3.11, Sys t em 
User ' s  G u i d e ) .  I f  you u s e  t h e  QLP h a n d l e r  t o  p r i n t  y o u r  f i l e s ,  

t h i s  o f f s e t  is a l w a y s  "00000000".  

The  QS command p r i n t s  t h e  number of  p a g e s  ( i n  o c t a l )  and  t h e  

number o f  c h a r a c t e r s  ( i n  o c t a l )  which t h e  s p o o l e r  h a s  o u t p u t  f o r  
t h e  c u r r e n t  p e r m a n e n t  f i l e .  I t  a l s o  l i s ts  a summary o f  p a g e  
c o u n t  and c h a r a c t e r  c o u n t  f o r  a l l  f i l e s  l i s t e d  by t h e  s p o o l e r .  

The KP command a l l o w s  you t o  d e l e t e  a p e r m a n e n t  f i l e  which  is 
p r i n t i n g  o r  is w a i t i n g  t o  be p r i n t e d .  I f  you d e l e t e  a f i l e  which  
is p r i n t i n g ,  t h e  s y s t e m  w i l l  s t o p  p r i n t i n g  t h e  f i l e  and  b e g i n  

p r i n t i n g  t h e  n e x t  f i l e .  

I f  you wan t  t o  s h u t  t h e  SPOOLR down, you  m u s t  ATTACH b a c k  t o  t h e  
j o b  which is r u n n i n g  SPOOLR. I f  you do n o t  remember which j o b  

t h e  SPOOLR i s  a s s o c i a t e d  w i t h ,  r u n  SYSTAT t o  p r i n t  t h e  s t a t u s  o f  
a l l  j o b s  ( s ee  4 . 5 ,  Sys tem User 's  G u i d e ) .  A s a m p l e  e x e c u t i o n  o f  

s h u t t i n g  down t h e  SPOOLR is g i v e n  i n  F i g u r e  6-52. T h i s  example  
a s sumes  t h a t  you a r e  LOGged OUT b e f o r e  you s t a r t  t h i s  d i a l o g u e .  
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F i g u r e  6-52 r Sample  Shutdown o f  SPOOLR - 
!ATTACH 
J O B  NUMBER? 3 ~ 

PASSWORD? OPERATOR I ( t h i s  d o e s  n o t  e c h o )  

I $ E  
% E N D  SPOOLING 
.LOGOUT I 

J O B  0 3  LOGGED OUT ON CONSOLE 00 
fl3:15:17 P.M. ON TUE 06-APR-79 
ELAPSED TIME: 
2 H O U R ( S )  1 0  MINUTE(S) 39.4 SECONDS 
GOOD AFTERNOON 

I f  you h a v e  i n i t i a t e d  t h e  SPOOLR p r o p e r l y  a n d  f i l e s  a r e  n o t  b e i n g  
s p o o l e d ,  you know t h a t  t h e r e  is a p rob lem.  The mos t  common 

r e a s o n  f o r  t h e  SPOOLR n o t  r u n n i n g  p r o p e r l y  is a l a c k  o f  a v a i l a b l e  
d i s k  s p a c e .  To d e t e r m i n e  what  t h e  p rob lem is ,  f i r s t  ATTACH t o  

t h e  SPOOLR j o b .  Any e r r o r  m e s s a g e s  which  h a v e  been  e x e c u t e d  w i l l  

p r i n t  a t  t h i s  p o i n t .  F i g u r e  6-53 c o n t a i n s  s a m p l e  e x e c u t i o n .  

F i g u r e  6-53 
Sample  SPOOLER E r r o r  

!ATTACH 
J O B  NUMBER? 3 
PASSWORD? OPERATOR 

$ 
?ERRFNA? 

( t h i s  d o e s  n o t  e c h o )  

A l i s t  o f  a l l  m e s s a g e s  p r i n t e d  by  t h e  s p o o l e r  is  p r e s e n t e d  below.  

D E V I C E  ALREADY OWNED 

A n o t h e r  j o b  h a s  t h e  l i n e  p r i n t e r  ASSIGNed. To d e t e r m i n e  who owns 

t h e  p r i n t e r ,  en t e r  ^C t o  e x i t  SPOOLR and r u n  SYSTAT (see  4 . 5 ,  

Sys t em User ' s  G u i d e )  t o  p r i n t  busy  d e v i c e s .  You can  u s e  TALK 

(see 3 .9 ,  Sys t em User's G u i d e )  t o  r e q u e s t  t h a t  t h e  user  DEASSIGN 
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t h e  p r i n t e r  and  t h e n  you c a n  r u n  SPOOLR. 

% E N D  SPOOLING 

When a s p o o l e r  is s h u t  down by t h e  E command, t h i s  message  is 
p r i n t e d .  A s p o o l e r  s h o u l d  n e v e r  be  s h u t  down v i a  a n y  o t h e r  
method.  

?ERRFNA? 

T h e r e  was a n  e r r o r  when a t t e m p t i n g  t o  LOOKUP t h e  p e r m a n e n t  f i l e  

which is g o i n g  t o  be l i s t e d .  To r e c o v e r  f rom t h i s  e r r o r ,  d e l e t e  
t h e  p e r m a n e n t  f i l e  i n  e r r o r  w i t h  t h e  KP command, end  s p o o l i n g  

w i t h  t h e  E command and r e i n i t i a l i z e  by r u n n i n g  S P O O L R .  

ERROR E N T E R I N G  FQ. DAT 

T h e r e  was a n  e r r o r  when t h e  s y s t e m  a t t e m p t e d  t o  c r e a t e  t h e  queue  

f i l e  f o r  t h i s  s p o o l e r .  The queue  f i l e  name is o f  t h e  form 

[0,3lXXXXSPL.QUE, where  XXXX i s  t h e  l o g i c a l  s p o o l e r  d e v i c e .  The  

most  common c a u s e  of  t h i s  e r r o r  is a l a c k  of  s p a c e  i n  t h e  ETOS 

d i r e c t o r y .  Run t h e  ACCNT program ( s e e  5 . 4 )  t o  l i s t  t h e  ETOS 

d i r e c t o r y  and t h e  number of  f r e e  b l o c k s .  To r e c o v e r  f rom t h i s  
e r r o r ,  D E L E T E  o r  REDUCE a n  ETOS f i l e  o r  f i l e s  a n d  r u n  S P O O L R  

a g a i n .  

? E R R R L F ?  

T h e r e  h a s  b e e n  a n  e r r o r  i n  READing f rom t h e  p e r m a n e n t  f i l e  

c u r r e n t l y  b e i n g  l i s t e d .  To r e c o v e r  f rom t h i s  e r r o r ,  d e l e t e  t h e  
p e r m a n e n t  f i l e  i n  e r r o r  w i t h  t h e  KP command, end  s p o o l i n g  w i t h  

t h e  E command and r e i n i t i a l i z e  by r u n n i n g  S P O O L R .  

? H U H ?  
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A command was e n t e r e d  t o  t h e  s p o o l e r  w h i c h  was n o t  o n e  o f  t h e  

f o u r  v a l i d  o p t i o n s  l i s t e d  i n  T a b l e  6-8. 

I D  XXXX OWNER [YY,ZZ] NOW L I S T I N G  

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

m e s s a g e  is p r i n t e d  a t  t h e  end  o f  t h e  QP o r  QS command. 

I D  NOT FOUND 

No p e r m a n e n t  f i l e  is  f o u n d  w i t h  t h e  I D  s p e c i f i e d  i n  t h e  KP 

command. 

I N V A L I D  D E V I C E  

The  p h y s i c a l  d e v i c e  name is n o t  o f  t h e  form " L P @ @ "  o r  "TTXX", 

where  X X  is t h e  c o n s o l e  number.  

I N V A L I D  NUMBER 

An o u t p u t  d e v i c e  l e n g t h  was e n t e r e d  w i t h  non-numer ic  c h a r a c t e r s .  

I N V A L I D  RESPONSE 

A n  answer  t o  "HARDWARE FORM FEED?"  was e n t e r e d  wh ich  is n o t  Y o r  

N .  
- 

- 

N O T  L I S T I N G  

I f  no  f i l e s  a r e  c u r r e n t l y  b e i n g  l i s t e d  o n  t h e  o u t p u t  d e v i c e ,  t h i s  

m e s s a g e  is p r i n t e d  a t  t h e  end o f  t h e  QS command. 

% QUEUE I S  EMPTY 

I f  no  p e r m a n e n t  f i l e s  a r e  i n  t h e  queue f i l e  f o r  l i s t i n g ,  t h i s  
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message  is p r i n t e d  by  t h e  QP command. 

SPOOLER ALREADY EXISTS 

SPOOLR h a s  b e e n  r u n  p r e v i o u s l y  w i t h  t h e  same ph! s i c a l  d e  ice  name 
a s  t h e  s p o o l e r  you a r e  a t t e m p t i n g  t o  i n i t i a l i z e .  

TOO MANY SPOOLERS 

You c a n n o t  i n i t i a l i z e  a s p o o l e r ,  b e c a u s e  s e v e n  s p o o l e r s  a r e  

a c t i v e  on t h e  s y s t e m .  

-A 

As e x p l a i n e d  p r e v i o u s l y ,  t h e  t e m p o r a r y  f i l e s  c r e a t e d  by  t h e  QLP 

h a n d l e r  of t h e  form TEMPXX.LPT a r e  c l e a r e d  i n  t h e  u s e r ' s  a c c o u n t  

To c h a n g e  t h e  QLP h a n d l e r  s o  t h a t  i t  c r e a t e s  
t h e  t e m p o r a r y  f i l e s  i n  t h e  u s e r ' s  a c c o u n t  on  a p u b l i c  p a c k ,  L O G I N  

t o  a p r i v i l e g e d  a c c o u n t  and  e n t e r  t h e  commands o f  F i g u r e  6-54. 

\ o n  t h e  s y s t e m  d i s k .  

I 
F i g u r e  6-54 

Sample C r e a t i o n  o f  SPOOLR's Tempora ry  F i l e s  on a P u b l i c  P a c k  

, ^ V P R I V  4 0 4 0  - . - .  - 

^VWE 0 
RUN SYS:BUILD 
SALTER SPLP,262=XX00 ( 6 - b i t  ASCII d r i v e  d e s i g n a t i o n )  
$BOOT 
S n U I  LT 
.SAVE SYS:BUILD 
.VWL 0 - .  - 

" V P R I V  0040 

T h i s  w r i t e - u p  a s sumes  t h a t  you  h a v e  33 c o n t i g u o u s  f r e e  b l o c k s  on  
t h e  s y s t e m  d e v i c e  f o r  SAVing B U I L D .  I f  you d o  n o t  h a v e  t h i s  

s p a c e ,  SAVE B U I L D  o n  a n  a r e a  which c o n t a i n s  3 3  c o n t i g u o u s  f r e e  

b l o c k s  and t h e n  copy B U I L D  t o  t h e  s y s t e m  a r e a .  I n  t h e  A L T E R  

command, t h e  6 - b i t  ASCII c o d e  f o r  t h e  d r i v e  d e s i g n a t i o n  is  
c o n t a i n e d  i n  t h e  h i g h  o r d e r  s i x  b i t s .  T h e r e f o r e ,  s e t t i n g  

l o c a t i o n  262 e q u a l  t o  6000 c a u s e s  t e m p o r a r y  f i l e s  t o  b e  c r e a t e d  
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i n  t h e  u se r ' s  a c c o u n t  on  DK0, S e t t i n g  i t  e q u a l  t o  610B c a u s e s  

t e m p o r a r y  f i l e s  t o  be c r e a t e d  o n  D K 1 . .  S e t t i n g  i t  e q u a l  t o  6288 
c a u s e s  t e m p o r a r y  f i l e s  t o  be  c r e a t e d  o n  DK2.  S e t t i n g  i t  e q u a l  t o  
6300 c a u s e s  t e m p o r a r y  f i l e s  t o  be  c r e a t e d  o n  DK3. The DK 

d e s i g n a t i o n s  r e f e r  t o  p u b l i c  p a c k s  mounted i n  a d i s k  d r i v e ,  f o r  

RK05 s y s t e m s ,  D K X  is t h e  d e s i g n a t i o n  f o r  d r i v e  X .  For  Sys t em 
I n d u s t r i e s  s y s t e m s ,  D K 1  r e p r e s e n t s  t h e  r emovab le  p a c k  i n  p o r t  0 ;  

DK2 r e p r e s e n t s  t h e  f i x e d  pack  i n  p o r t  1; DK3 r e p r e s e n t s  t h e  
r emovab le  pack  i n  p o r t  1. 

I f  you  d e s i r e  t o  r u n  two s p o o l e r s ,  you  m u s t  LOAD a n o t h e r  c o p y  of  

t h e  QLP h a n d l e r  i n t o  t h e  s y s t e m ,  The a s s e m b l e r  s o u r c e  t o  t h e  QLP 
h a n d l e r  is s t o r e d  on  t h e  d i s t r i b u t i o n  p a c k  i n  a c c o u n t  [ 0 , 6 1  i n  

t h e  f i l e  QLP.PA. B e f o r e  you c o m p i l e  t h i s  f i l e ,  change  t h e  g r o u p  
name which is c u r r e n t l y  SPLP, change  t h e  d e v i c e  name which  is  

c u r r e n t l y  QLP and change  t h e  l o g i c a l  name which is c u r r e n t l y  
LP00.  A f t e r  t h e  f i l e  is c o m p i l e d ,  LOAD i t  i n t o  t h e  s y s t e m ,  u s i n g  

t h e  p r o c e d u r e s  o f  5 .4 .1 .  To i n i t i a t e  t h e  two s p o o l e r s ,  r u n  
SPOOLR w i t h  one  s e t  o f  s p e c i f i c a t i o n s ,  DETACH t h e  j o b ,  r u n  SPOOLR 

w i t h  t h e  s e c o n d  s e t  of  s p e c i f i c a t i o n s  and  DETACH t h i s  j o b  a l s o .  

6 .4 .14 P r i n t i n g  C u m u l a t i v e  J o b  S t a t i s t i c s  

SYSTAT is used  t o  d i s p l a y  t h e  u s a g e  of  t h e  mach ine  a t  a n y  o n e  
p o i n t  i n  t ime. You a l s o  c a n  d i s p l a y  c u m u l a t i v e  j o b  s t a t i s t i c s  b y  

a c c o u n t  number w i t h  t h e  USAGE program. To r u n  USAGE, L O G I N  t o  a 
p r i v i l e g e d  a c c o u n t  and  e n t e r  R U S A G E < R E T > .  

The s y s t e m  r e s p o n d s  w i t h  a n  a s t e r i s k  ( * ) .  A t  t h i s  p o i n t ,  e n t e r  
= a c c o u n t  number,  where  " a c c o u n t  number" is t h e  a c c o u n t  whose j o b  

s t a t i s t i c s  you wi sh  t o  d i s p l a y .  I f  t h e  a c c o u n t  number is "0" o r  
t h e  1'"' o p t i o n  is o m i t t e d  e n t i r e l y ,  t h e  c u r r e n t  u s e r ' s  a c c o u n t  is 
assumed.  The a c c o u n t  number s h o u l d  be  e n t e r e d  w i t h o u t  commas. 

To e x i t  t h e  p rogram,  end  y o u r  l a s t  command w i t h  a n  e s c a p e  o r  a l t  

mode. A s ample  r u n  o f  USAGE is g i v e n  i n  F i g u r e  6-55. 
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F i g u r e  6-55  
S a m p l e  Run  of  U S A G E  

.R U S A G E  
'USAGE.SV' V4.001 1 0 : 2 1 : 2 7  A.M. ON SAT 07-APR-79 
*=3$ ( $  - escape o r  a l t  mode) 

THIS MONTH'S STATISTICS 
RUN-TIME = 0000:00:00:03.6 
CONNECT-TIME = 000: 00: 05: 41.4 
TIME OF LAST L O G I N  10:18:01  A.M. ON SAT 07-APR-79 
TIME OF LAST LOGOUT 1 0 : 1 8 : 3 8  A.M. ON SAT 07-APR-79 

T h i s  p r o g r a m  may be r u n  u n d e r  OS/8 BATCH. T h e r e f o r e ,  you c a n  s e t  
u p  a b a t c h  stream which  w i l l  d i s p l a y  c u m u l a t i v e  j o b  s t a t i s t i c s  

f o r  a l l  a c c o u n t s  on  t h e  sys tem.  I n  a d d i t i o n  t o  t h e  "=" o p t i o n ,  
t h e r e  a r e  "/" o p t i o n s  wh ich  a r e  d i s c u s s e d  be low.  

T h e  U S A G E  program p r i n t s  o u t  s t a t i s t i c s  f r o m  f i l e s  i n  a c c o u n t  

[ 0 0 , 0 3 ]  which  a r e  c a l l e d  ACCTIMX.YYY. X is t h e  f i r s t  d i g i t  o f  

t h e  a c c o u n t  number a n d  Y Y Y  r e p r e s e n t s  t h e  l a s t  t h r e e  d i g i t s  of 

t h e  a c c o u n t  number.  T h e r e f o r e ,  t h e  s t a t i s t i c s  f i l e  f o r  a c c o u n t  

[ 1 7 , 2 0 1  is c a l l e d  ACCTIM1.720. T h e s e  s t a t i s t i c s  f i l e s  a r e  
c r e a t e d  by LOGging OUT o f  t h e  s y s t e m .  Due t o  t h e  f a c t  t h a t  u s a g e  

s t a t i s t i c s  a r e  n o t  u p d a t e d  u n t i l  t h e  user LOGS OUT, y o u  s h o u l d  

n o t  SHUTUP t h e  system w i t h o u t  i n s u r i n g  t h a t  a l l  u s e r s  a r e  LOGged 

OUT. I f  you d o  n o t  w i s h  t o  m a i n t a i n  t h e s e  s t a t i s t i c s  f i l e s ,  see  
8.13.1. B e f o r e  you  u t i l i z e  USAGE f o r  a n  a c c o u n t ,  you m u s t  

i n i t i a l i z e  t h e  s t a t i s t i c s  f i l e  f o r  t h a t  a c c o u n t .  T h i s  
i n t i a l i z a t i o n  may o n l y  b e  p e r f o r m e d  o n  t h e  c o n s o l e  t e r m i n a l .  F o r  

e a c h  a c c o u n t  you w i s h  t o  i n i t i a l i z e ,  e n t e r  = a c c o u n t  number/N/Q. 

F o r  example,  t o  i n i t i a l i z e  t h e  s t a t i s t i c s  f i l e  f o r  a c c o u n t  

[ 7 0 , 2 1 1 ,  en t e r  t h e  command c o n t a i n e d  i n  F i g u r e  5-56. 

I, 
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F i g u r e  6-56 
I n i t i a l i z a t i o n  o f  USAGE S t a t i s t i c s  F i l e  

* =7 0 2 1 /N /Q * 

I f  you d e l e t e  a n  a c c o u n t ,  you may want  t o  d e l e t e  t h e  s t a t i s t i c s  
f i l e  f o r  t h e  a c c o u n t .  T h i s  d e l e t i o n  w i l l  r e s t o r e  one a d d i t i o n a l  

f r e e  b l o c k  t o  t h e  ETOS d i r e c t o r y .  To d e l e t e  a n  a c c o u n t  
s t a t i s t i c s  f i l e ,  e n t e r  = a c c o u n t  number/K/Q. T h i s  d e l e t i o n  c a n  
o n l y  b e  pe r fo rmed  on t h e  c o n s o l e  t e r m i n a l .  F o r  example ,  t o  
d e l e t e  t h e  s t a t i s t i c s  f i l e  f o r  a c c o u n t  [ 0 1 , 0 4 ] ,  e n t e r  t h e  command 
c o n t a i n e d  i n  F i g u r e  6-57. 

F i g u r e  6-57 
Sample  D e l e t i o n  o f  Usage S t a t i s t i c s  F i l e  

*=10 4 / K / Q  * 

I n  a d d i t i o n  t o  t h e  mon th ly  s t a t i s t i c s  which a r e  u p d a t e d  by L O G I N ,  

t h e r e  a r e  f o u r  o t h e r  s t a t i s t i c s  which may be  k e p t .  A l i s t  o f  
t h e s e  s t a t i s t i c s  f o l l o w s .  

CURRENT STATISTICS - T h e s e  s t a t i s t i c s  r e p r e s e n t  a r u n n i n g  t o t a l  

o f  a l l  run - t ime  and c o n n e c t - t i m e  used  by t h i s  a c c o u n t  s i n c e  t h e  

s t a t i s t i c s  f i l e  was i n i t i a l i z e d  v i a  t h e  " / N t t  o p t i o n .  T h e s e  
s t a t i s t i c s  a r e  upda ted  by  t h e  L O G I N  program which p e r f o r m s  t h e  
LOGOUT. T h e  c u r r e n t  s t a t i s t i c s  a r e  n o t  k e p t  i n  t h e  ACCTIMX.YYY 

f i l e ,  b u t  a r e  computed by a d d i n g  t h e  m o n t h ' s  s t a t i s t i c s  t o  t h e  
t o t a l  s t a t i s t i c s .  

TOTAL STATISTICS - T h e s e  s t a t i s t i c s  may be  u p d a t e d  a t  a n y  t ime by 

t h e  user v i a  t h e  "/Ut' o p t i o n .  The c u r r e n t  m o n t h ' s  s t a t i s t i c s  a r e  
added  t o  t h e  p r e v i o u s  t o t a l s  and t h e  r e s u l t s  a r e  s t o r e d  a s  t h e  

new t o t a l s .  The  p r e v i o u s  t o t a l  s t a t i s t i c s  a r e  saved  i n  t h e  o l d  
s t a t i s t i c s  a r e a  and t h e  c u r r e n t  m o n t h ' s  s t a t i s t i c s  is  z e r o e d .  
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T h i s  p r o c e s s  may o n l y  be  i n i t i a t e d  on t h e  c o n s o l e  t e r m i n a l .  When 
t h i s  p r o c e s s  is c o m p l e t e ,  t h e  t o t a l  s t a t i s t i c s  a r e  e q u i v a l e n t  t o  

t h e  c u r r e n t  s t a t i s t i c s .  However, d u r i n g  t h e  month,  t h e  c u r r e n t  
s t a t i s t i c s  r e f l e c t  u s a g e  a t  t h e  end of  t h e  p r e v i o u s  month.  

SAVED STATISTICS - These  s t a t i s t i c s  may be u p d a t e d  a t  any  t ime by  
t h e  user v i a  t h e  "/S" o p t i o n .  C o p i e s  o f  t h e  m o n t h ' s  s t a t i s t i c s  

a r e  moved i n t o  t h e  s aved  s t a t i s t i c s .  The m o n t h ' s  s t a t i s t i c s  a r e  
n o t  a f f e c t e d .  T h i s  o p t i o n  may o n l y  be  e x e c u t e d  on t h e  c o n s o l e  

t e r m i n a l .  These  s a v e d  s t a t i s t i c s  may be used t o  r e f l e c t  u s a g e  on  
a d i f f e r e n t  c y c l e  t h a n  t h e  mon th ly  s t a t i s t i c s .  Fo r  example ,  you 
c o u l d  s a v e  t h e  c u r r e n t  m o n t h ' s  s t a t i s t i c s  e v e r y  two w e e k s .  These  
s a v e d  s t a t i s t i c s  would r e f l e c t  t h e  s t a t i s t i c s  o f  t h e  l a s t  f u l l  
two-week p e r i o d .  

OLD STATISTICS - B e f o r e  t h e  t o t a l  s t a t i s t i c s  a r e  u p d a t e d  v i a  t h e  

" / U "  o p t i o n ,  t h e  e x i s t i n g  t o t a l s  a r e  saved  i n  t h e  o l d  s t a t i s t i c s  
a r e a .  I f  you u p d a t e  your  t o t a l s  mon th ly ,  t h e  o l d  s t a t i s t i c s  a r e a  
r e f l e c t s  l a s t  m o n t h ' s  s t a t i s t i c s  a n d  c a n  b e  u s e d  f o r  a 
c o m p a r i s o n .  A l s o  "/M" w i l l  p l a c e  a c o p y  o f  t h e  m o n t h ' s  
s t a t i s t i c s  i n  t h e  o l d  s t a t i s t i c s .  

When y o u  e n t e r  t h e  a c c o u n t  number  t o  USAGE, t h e  m o n t h ' s  

s t a t i s t i c s  f o r  t h a t  a c c o u n t  is p r i n t e d .  I n  a d d i t i o n  t o  t h e  
a c c o u n t  number, you may s p e c i f y  o p t i o n s  t o  USAGE which a r e  e a c h  
p r e c e d e d  by a s l a s h  ( / ) .  Some o f  t h e s e  o p t i o n s  have  been  
d i s c u s s e d  p r e v i o u s l y .  A l i s t  o f  a l l  o p t i o n s  and  t h e i r  mean ings  

a r e  g i v e n  i n  T a b l e  6-9. 
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T a b l e  6-9 
USAGE ODt ions  

O p t i o n  

/ A  

/C 

/D 

/E 

/G 

/H 

/K 

/ M  

/N 

/ O  

/Q 

/ S  

Meaning 

P r i n t  a l l  o f  t h e  s t a t i s t i c s  ( m o n t h ' s ,  c u r r e n t  
t o t a l ,  s a v e d ,  o l d ) .  

P r i n t  c u r r e n t  s t a t i s t i c s  i n  a d d i t i o n  t o  t h e  
c u r r e n t  m o n t h ' s  s t a t i s t i c s .  

D i s a b l e  p r i n t i n g  of  l a s t  L O G I N  a n d  l a s t  LOGOUT. 
These  times a r e  n o t  p r i n t e d  a g a i n  u n t i l  t h e  E 
o p t i o n  is used .  

E n a b l e  p r i n t i n g  o f  t h e  l a s t  L O G I N  a n d  l a s t  
LOGOUT. 

G e t  and p r i n t  t h e  s a v e d  s t a t i s t i c s  i n  a d d i t i o n  
t o  t h e  m o n t h ' s  s t a t i s t i c s .  

P r i n t  t h e  USAGE h e a d e r  l i n e  i n  a d d i t i o n  t o  t h e  
c u r r e n t  s t a t i s t i c s .  

K i l l  t h e  s t a t i s t i c s  f i l e .  T h i s  s h o u l d  o n l y  be  
done i f  t h e  a c c o u n t  no l o n g e r  e x i s t s .  T h i s  
o p t i o n  c a n  o n l y  b e  s p e c i f i e d  on  t h e  c o n s o l e  
t e r m i n a l .  

Move t h e  m o n t h ' s  s t a t i s t i c s  i n t o  t h e  s a v e d  
s t a t i s t i c s .  T h i s  o p t i o n  c a n  o n l y  be  s p e c i f i e d  
on  t h e  c o n s o l e  t e r m i n a l .  The m o n t h ' s  s t a t i s t i c s  
a r e  n o t  e f f e c t e d .  

S e t  up a new s t a t i s t i c s  f i l e  f o r  t h e  a c c o u n t .  
T h i s  p r o c e s s  m u s t  be pe r fo rmed  o n l y  o n c e ,  a f t e r  
you c r e a t e  a n  a c c o u n t .  

P r i n t  t h e  o l d  s t a t i s t i c s  i n  a d d i t i o n  t o  t h e  
c u r r e n t  s t a t i s t i c s .  

Q u e l l  o u t p u t .  Don ' t  p r i n t  any  s t a t i s t i c s .  T h i s  
o p t i o n  is u s u a l l y  u s e d  i n  c o n j u n c t i o n  w i t h  one  
of t h e  f i l e  m o d i f i c a t i o n  s w i t c h e s .  

S a v e  t h e  m o n t h ' s  s t a t i s t i c s  i n  t h e  s a v e d  
s t a t i s t i c s  a r e a .  T h i s  o p t i o n  c a n  o n l y  b e  
s p e c i f i e d  on t h e  c o n s o l e  t e r m i n a l .  The m o n t h ' s  
s t a t i s t i c s  a r e  n o t  a f f e c t e d .  
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T a b l e  6-9 ( c o n t i n u e d )  

P r i n t  t h e  t o t a l  s t a t i s t i c s  i n  a d d i t i o n  t o  t h e  
m o n t h ' s  s t a t i s t i c s .  

/T 

/rJ 

/ Z  

Upda te  t h e  t o t a l  s t a t i s t i c s .  S e t  them e q u a l  t o  
t h e  p r e v i o u s  t o t a l  p l u s  t h e  m o n t h ' s  s t a t i s t i c s .  
The m o n t h ' s  s t a t i s t i c s  a r e  z e r o e d .  T h i s  o p t i o n  
may o n l y  be s p e c i f i e d  on  t h e  c o n s o l e  t e r m i n a l .  

Zero t h e  m o n t h ' s  s t a t i s t i c s  u s e d  t o  s t a r t  a 
t i m i n g  p e r  i o d  w i t h o u t  d i s r u p t i n g  o t h e r  
s t a t i s t i c s .  

A s a m p l e  r u n  i l l u s t r a t i n g  t h e  u s e  of some of  t h e  o p t i o n s  is shown 
i n  F i g u r e  6-58. 

F i g u r e  6-58 
Sample Run of  U S A G E  With  O p t i o n s  

.R U S A G E  

' U S A G E . S V '  V4.001 1t l :29:17 A . M .  ON SAT 07-APR-79 
* - /A 

THIS MONTH'S STATISTICS 
RUN-TIME = 0000:00:00:03 .6  
CONNECT-TIME = 000:  00: 05: 41.4 
TIME O F  LAST L O G I N  10 :18 :01  A . M .  ON SAT 07-APR-79 
TIYE OF LAST LOGOUT 10 :18 :38  A.M.  Q N  SAT 07-APR-59 

CURRENT STATISTICS 
CONNECT-TIME = 000: 01: 27: 26 .2  
RUN-TIME = 0000:00:00:27.8 

TOTAL STATISTICS 
RUN-TIYE = 000fl:Q1:21.35.2 
CONNECT-TIME = 009 :  00: 00: 24 .1  

SAVED STATISTICS 
RUN-TIME = B00B:00:00:00.0 
CONNECT-TIYE = 000:80:00:0fl.0 

OLD STATISTICS 
RUN-TIME = 
COYNECT-TIYE = 000:00:80:08 .0  

00Q 0 : 0 0 : 0 PI : 0 0.0 

*/S/Q 
*/4 
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F i g u r e  6-58 ( c o n t i n u e d )  

T H I S  MONTH'S S T A T I S T I C S  
RUN-TIME = 
CONNECT-TIME = 000: 00: 05: 41.4 
T I M E  OF L A S T  L O G I N  10:18:01 A.Y. ON S A T  07-APR-79 
T I Y E  OF L A S T  LOGOUT 10318338 A.M. ON S A T  07-APR-79 

088 0: 0 0 : E) a! : 0 3.6 

CURRENT S T A T I S T I C S  
CONNECT-TIME = 00B: 01: 27: 26.2 
RUN-TIYE = 0000:00:00:27.8 

T O T A L  S T A T I S T I C S  
RUN-TIME = 
CONNECT-TIME = 000: Q0: PIC?: 24 .1  

000 0 : 0 1 : 2 1.3 5.2 

S A V E D  S T A T I S T I C S  
RUN-TIME = 0000:0Q:88:03.6 
CONNECT-TIME = 0B I7 : 0 0 : 0 5 : 4 1 . 4  

OLD S T A T I S T I C S  
* /V/Q */As ( $  - e s c a p e  o r  a l t  mode) 

T H T S  MONTH ' S  S T A T I S T I C S  
RUN-TIME = 0008:88:00:0Q.fl 
CONNECT-T I M E  = 
T I M E  OF L A S T  L O G I N  10 :18 :01  A.M. ON S A T  07-APR-79 
T I M E  O F  L A S T  LOGOUT 10:18:38 A.M. ON S A T  07-APR-79 

00 Q : 0 0  : B 5 : 0 0. Q 

CURRENT S T A T I S T I C S  
CONNECT-TIME = 008:01:27:26.2 
RUN-TIME = 0000: 00: 00: 27.8 

T O T A L  S T A T I S T I C S  
RUN-TIME = 0Q00:01:27.26.2 
CONNECT-TIME = 0Q 0 : B Q : 0 0 : 27.1 

S A V E D  S T A T I S T I C S  
RUN-TIME = 0000:00:!3fl:03.6 
CONNECT-TIME = 000:00:05:41.4 

OLD S T A T I S T I C S  

IJSAGE s e t s  y o u r  P R I V  word t o  4040 ,  c lo ses  c h a n n e l  7 a n d  LOOKS UP 

a s p e c i f i e d  a c c o u n t  s t a t i s t i c s  f i l e  o n  c h a n n e l  7.  When you e x i t  
t h e  program v i a  a n  escape o r  a l t  mode, c h a n n e l  7 is  c l o s e d  and  

your  P R I V  word is s e t  t o  0040.  

A l i s t  of a l l  p o s s i b l e  messages p r i n t e d  by U S A G E  follows. 

6-70 



? N O  STATISTICS AVAILABLE 

T h e r e  is no s t a t i s t i c s  f i l e  f o r  t h e  s p e c i f i e d  a c c o u n t .  You m u s t  
c r e a t e  a n  a c c o u n t  s t a t i s t i c s  f i l e  v i a  t h e  "/N1' o p t i o n  i n  USAGE. 

?PROTECTION V I O L A T I O N  

The USAGE program was r u n  f rom a n o n - p r i v i l e g e d  a c c o u n t .  You 

m u s t  LOGOUT of t h e  c u r r e n t  a c c o u n t ,  L O G I N  t o  a p r i v i l e g e d  a c c o u n t  
and  r u n  USAGE.  

?X READ ERROR 

A R E A D  e r r o r  o c c u r r e d  w h i l e  READing t h e  s p e c i f i e d  a c c o u n t  
s t a t i s t i c s  f i l e .  "X" c o r r e s p o n d s  t o  t h e  e r r o r s  i n  t h e  READW 

C H A N I O  i n s t r u c t i o n  (see 7 . 4 . 1 ,  Sys t em User 's  G u i d e ) .  I f  t h i s  

e r r o r  o c c u r s ,  t h e  a c c o u n t  s t a t i s t i c s  f i l e  s h o u l d  be  i n i t i a l i z e d  
w i t h  t h e  " / N "  o p t i o n .  

?X WRITE ERROR 

A W R I T E  e r r o r  o c c u r r e d  w h i l e  WRITing t h e  s p e c i f i e d  a c c o u n t  
s t a t i s t i c s  f i l e .  "X" c o r r e s p o n d s  t o  t h e  e r r o r s  i n  t h e  WRITEW 

C H A N I O  i n s t r u c t i o n  (see 7 . 4 . 3 ,  Sys t em U s e r ' s  G u i d e ) .  I f  t h i s  

e r r o r  o c c u r s ,  t h e  a c c o u n t  s t a t i s t i c s  f i l e  s h o u l d  be  i n i t i a l i z e d  
w i t h  t h e  " / N "  o p t i o n .  

A l a y o u t  o f  t h e  a c c o u n t  s t a t i s t i c s  f i l e s  is  c o n t a i n e d  i n  T a b l e  

6-10. 
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T a b l e  6-10 
L a y o u t  of  t h e  Accoun t  S t a t i s t i c s  F i l e  

L o c a t i o n  Meaning 

0- 3 

4-6 

7-1 2 

13-16 

17-22 

23-25 

26-31 

32-34 

35-40 

41-4 3 

C u r r e n t  m o n t h ' s  c o n n e c t - t i m e .  T h e s e  f o u r  
w o r d s  make u p  a f o r t y - e i g h t  b i t  c o u n t e r  wh ich  
c o n t a i n s  t h e  t o t a l  L O G T N  t i m e  f o r  t h i s  
a c c o u n t  i n  s y s t e m  t i c k s .  (1 s e c o n d  = 1 0  
s y s t e m  t i c k s . )  L o c a t i o n  0 i s  t h e  low o r d e r  
word and l o c a t i o n  3 is  t h e  h i g h  o r d e r  word.  

C u r r e n t  m o n t h ' s  r u n - t i m e .  T h e s e  t h r e e  words  
make  u p  a t h i r t y - s i x  b i t  c o u n t e r  w h i c h  
c o n t a i n s  t h e  m o n t h ' s  t o t a l  CPU t i m e  f o r  t h i s  
a c c o u n t  i n  s y s t e m  t i c k s  (1 s e c o n d  = 1 0  s y s t e m  
t i c k s ) .  L o c a t i o n  4 is t h e  low o r d e r  word and  
l o c a t i o n  6 is  t h e  h i g h  o r d e r  word. 

T ime  of  l a s t  LOGIN. The  f o r m a t  o f  t h i s  t i m e  
is  i d e n t i c a l  t o  t h e  c u r r e n t  t ime o f  d a y  ( s e e  
6 .7 .2 ,  Sys t em User 's  G u i d e ) .  

T i m e  o f  l a s t  LOGOUT. The  f o r m a t  o f  t h i s  t ime 
is i d e n t i c a l  t o  t h e  t i m e  of l a s t  L O G I N .  

C u r r e n t  s t a t i s t i c s  a r e a ' s  c o n n e c t - t i m e .  The  
f o r m a t  o f  t h e s e  words  is  i d e n t i c a l  t o  t h e  
c u r r e n t  months '  c o n n e c t - t i m e .  

C u r r e n t  s t a t i s t i c s  a r e a ' s  r u n - t i m e .  T h e  
f o r m a t  of  t h e s e  words  is  i d e n t i c a l  t o  t h e  
c u r r e n t  m o n t h ' s  run - t ime .  

T o t a l  s t a t i s t i c s  a r e a ' s  c o n n e c t - t i m e .  T h e  
f o r m a t  o f  t h e s e  words  is i d e n t i c a l  t o  t h e  
c u r r e n t  m o n t h ' s  c o n n e c t - t i m e .  

T o t a l  s t a t i s t i c s  a r e a ' s  run - t ime .  The f o r m a t  
o f  t h e s e  words  is  i d e n t i c a l  t o  t h e  c u r r e n t  
m o n t h ' s  r u n - t i m e .  

Saved  s t a t i s t i c s  a r e a ' s  c o n n e c t - t i m e .  T h e  
f o r m a t  of  t hese  words  is i d e n t i c a l  t o  t h e  
c u r r e n t  m o n t h ' s  c o n n e c t - t i m e .  

Saved s t a t i s t i c s  a r e a ' s  r u n - t i m e .  The f o r m a t  
o f  t h e s e  words  i s  i d e n t i c a l  t o  t h e  c u r r e n t  
m o n t h ' s  r u n - t  ime. 

c 
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T a b l e  6-10 ( c o n t i n u e d )  

44-47 

50-52 

53-377 

O l d  s t a t i s t i c s  a r e a ' s  c o n n e c t - t i m e .  T h e  
f o r m a t  o f  t h e s e  words  is i d e n t i c a l  t o  t h e  
c u r r e n t  m o n t h ' s  c o n n e c t - t i m e .  

Old s t a t i s t i c s  a r e a ' s  r u n - t i m e .  The f o r m a t  
o f  t h e s e  words  is i d e n t i c a l  t o  t h e  c u r r e n t  
m o n t h ' s  r u n - t i m e .  

Unused a t  t h i s  t ime, a n d  may b e  u s e d  f o r  
u s e r ' s  p u r p o s e s .  

6 .5  P R I V I L E G E D  COS FUNCTIONS 

C e r t a i n  f u n c t i o n s  which a r e  p e r f o r m e d  u n d e r  COS r e q u i r e  you  t o  b e  
p r i v i l e g e d ,  i . e . ,  PRIV 4pJXX.  Any a c c e s s  o f  t h e  RX01 f l o p p y  d i s k  
is  p r i v i l e g e d .  Changing  s c o p e  c h a r a c t e r i s t i c s  i s  p r i v i l e g e d .  
S i n c e  w r i t i n g  i n t o  a n o t h e r  u s e r ' s  COS a c c o u n t  may r e q u i r e  t h a t  
y o u  W r i t e  E n a b l e  t h e  a c c o u n t ,  t r a n s f e r r i n g  f i l e s  t o  o t h e r  

a c c o u n t s  may be  p r i v i l e g e d .  T h e  f o l l o w i n g  s e c t i o n s  l i s t  a l l  
s t a n d a r d  COS p r i v i l e g e d  o p e r a t i o n s .  

6 .5 .1  R X 0 l  F loppy  D i s k  

The R X 0 l  f l o p p y  d i s k  i s  n o t  a d a t a  b r e a k  d e v i c e .  T h e r e f o r e ,  i t  

c a n n o t  b e  o p e r a t e d  i n  t r u e  t i m e s h a r i n g  mode. The RX0l f l o p p y  
d i s k  is s u p p o r t e d  by  a n  i n t e r n a l  COS h a n d l e r  which  s t o p s  t ime 
s h a r i n g  f o r  s h o r t  p e r i o d s  o f  time and executes  t h e  RXPl l  I O T s  

d i r e c t l y .  T h e s e  p e r i o d s  a r e  s o  s h o r t  t h a t  t h e y  a r e  n o t  n o r m a l l y  

n o t i c e d .  However, t h i s  d e v i c e  s h o u l d  be used  w i t h  c a u t i o n .  I t s  

u s e  may c a u s e  s u b t l e  p r o b l e m s ,  d e p e n d i n g  o n  wha t  o t h e r  u s e r s  a r e  

d o i n g .  T h e r e  a r e  c e r t a i n  r e s t r i c t i o n s  i n  t h e  u s e  of  t h e  RXPl1: 

t h e  j o b  a c c e s s i n g  t h e  R X 0 l  m u s t  b e  p r i v i l e g e d ;  o n l y  one  j o b  a t  a 

time c a n  a c c e s s  t h e  R X 0 1 ;  t h e  RX0l s h o u l d  n o t  be used  a t  t h e  same 
t ime a s  t h e  c a r d  r e a d e r  o r  t h e  c a r d  r e a d e r  w i l l  l o s e  c h a r a c t e r s .  

Each time t h e  RX0l is u s e d ,  t h e  ETOS time of  day  l o s e s  a f r a c t i o n  
o f  a s e c o n d .  You c a n  a c c e s s  o n l y  t h e  f i r s t  s e t  of  R X 0 l  d r i v e s  

u n d e r  ETOS. The ETOS names f o r  t h e s e  d r i v e s  a r e  DT0 and  DT1, n o t  
R X 0  and  R X 1 .  The  example  o f  F i g u r e  6-59 c o p i e s  a s o u r c e  f i l e  
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f rom f l o p p y  d i s k  d r i v e  0 t o  f l o p p y  d i s k  d r i v e  1. 

F i g u r e  6-59 
Sample  Access o f  t h e  R X 0 l  Under  COS 

.^VPRIV 4 0 4 0  
FETCH FILEl  ,DT0 
.WRITE F ILEl  ,DT1  
.̂ VPRT.V 0040 

6.5.2 VT05 and  VT52 S c o p e s  

When ETOS COS i s  BOOTstrapped,  i t  a t t e m p t s  t o  d e t e r m i n e  wha t  t y p e  

of  t e r m i n a l  i t  is r u n n i n g  on .  VT50 and  VT52 t e r m i n a l s  n o r m a l l y  

h a v e  a n  answer-back  f e a t u r e .  I f  you s e n d  t h e  t e r m i n a l  a n  ESC Z ,  

t h e  VT5X t e r m i n a l  s h o u l d  r e s p o n d  w i t h  E S C / Y ,  where  Y d e t e r m i n e s  
t h e  e x a c t  t y p e  o f  VTSX. The  p r o b l e m  w i t h  t h i s  s t r u c t u r e  is t h a t  

n o t  a l l  VT5X t e r m i n a l s  have  t h e  answer  back f e a t u r e  e n a b l e d .  
T h e r e f o r e  when COS is  BOOTed, ETOS a s s u m e s  t h a t  t h e  t e r m i n a l  is a 

VT05 and m o d i f i e s  t h e  DISPLAY code  a c c o r d i n g l y .  

To s o l v e  t h e  p r o b l e m ,  you  c a n  e n a b l e  t h e  answer -back  f e a t u r e  on  

t h e  t e r m i n a l  o r  you c a n  mod i fy  COS t o  f o r c e  t h e  t e r m i n a l  t o  be  
t r e a t e d  a s  a VT05 o r  VT5X. S i n c e  e a c h  user  h a s  h i s  own c o p y  of  

COS, you m u s t  mod i fy  COS f o r  e a c h  a c c o u n t  which w i l l  u s e  t h e  
t e r m i n a l .  T h i s  m o d i f i c a t i o n  removes some o f  t h e  f l e x i b i l i t y  o f  

COS i n  t h a t  i t  r e s t r i c t s  c e r t a i n  a c c o u n t s  t o  a s p e c i f i e d  t y p e  o f  
t e r m i n a l .  I n  t h e  d i s t r i b u t e d  s y s t e m ,  a COS a c c o u n t  may b e  

u t i l i z e d  p r o p e r l y  by a VT05 o r  VT5X. 

To mod i fy  a COS a c c o u n t  t o  d i s a b l e  t h e  answer-back  f e a t u r e ,  L O G I N  

t o  a p r i v i l e g e d  a c c o u n t  and e n t e r  t h e  d i a l o g u e  o f  F i g u r e  6-60. 
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Figure 6-60 
Disabling t h e  Answer Back F e a t u r e  Under  C O S  

. V S  
!=V 4 0 4 0  
!CLOSE 3 
! LOOKUP 3 =  [ X  ,Y 1 C O S D I S K  . R T S  
!WE 3 !m 0040 

([X,Y1 is t h e  C O S  a c c o u n t  
you a r e  m o d i f y i n g )  

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

SET D E V I C E  CHN.? 

0 .20/  1177 5 0 2 7 < R E T >  

To f o r c e  t h e  C O S  a c c o u n t  t o  o u t p u t  V T m 5  c u r s o r  c o n t r o l s ,  
e n t e r  t h e  f o l l o w i n g  l i n e  

7 Q /  7305  5110<RET> - 
To f o r c e  t h e  C O S  a c c o u n t  t o  o u t p u t  V T 5 X  c u r s o r  c o n t r o l s ,  
e n t e r  t h e  f o l l o w i n g  l i n e  

7 0 /  7305 5 1 1 4 < R E T >  - 
N o  mat te r  which t y p e  o f  scope  you  e n a b l e d ,  e n t e r  t h e  
f o l l o w i n g  commands t o  complete  t h e  m o d i f i c a t i o n .  

W R I T E  
E X I T  

!CLOSE 3 
! C O N T I N U E  

I f  you h a v e  a d d i t i o n a l  a c c o u n t s  t o  m o d i f y ,  g o  back t o  t h e  
f i r s t  s t e p .  In t h e  LOOKUP command, e n t e r  t h e  new a c c o u n t  
number.  

6 .6  O N - L I N E  BACKUP 

The  p rograms  RKCOPY ( s e e  2.5.1) and  S I C O P Y  (see 2 .5 .2 )  a r e  u s e d  

t o  copy o n e  d i s k  t o  a n o t h e r  d i s k  f o r  back-up. S i n c e  t h e s e  
p r o g r a m s  r u n  u n d e r  s i n g l e - u s e r  O S / 8 ,  y o u  m u s t  s h u t  down 
t i m e s h a r i n g  t o  r u n  them. An E T O S  program c a l l e d  DKCOPY.SAV may 
b e  used  t o  copy  o n e  d i s k  t o  a n o t h e r  d i s k  w h i l e  E T O S  i s  r u n n i n g .  
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An a d v a n t a g e  of t h i s  program is  t h a t  you do  n o t  h a v e  t o  i n t e r f a c e  

w i t h  time s h a r i n g  u s e r s  i n  o r d e r  t o  p e r f o r m  back-up o p e r a t i o n s .  

A d i s a d v a n t a g e  of t h i s  program is t h a t  s i n c e  t h e  program r u n s  f o r  

a m i n i m u m  o f  f i v e  m i n u t e s ,  you m i g h t  copy  a d i r e c t o r y  t o  t h e  

back-up  d i s k  which h a s  been  u p d a t e d  w h i l e  t h e  copy  is t a k i n g  

p l a c e .  T h e  d i r e c t o r y  m i g h t  n o t  r e f l e c t  t h e  a c t u a l  p l a c e m e n t  o f  

t h e  p r o g r a m s .  T h i s  mismatched  d i r e c t o r y  s i t u a t i o n  is n o t  l i k e l y  
t o  happen  o f t e n  and c a n  be e l i m i n a t e d  by BROADCASTing a message  

r e q u e s t i n g  u se r s  n o t  t o  e n t e r  commands w h i l e  DKCOPY i s  r u n n i n g .  
T h i s  s i t u a t i o n  is p r e f e r a b l e  t o  s h u t t i n g  E T O S  down, b e c a u s e  u s e r s  
c a n  c o n t i n u e  p r o c e s s i n g  where t h e y  l e f t  o f f ,  a f t e r  t h e  c o p y  is 
c o m p l e t e d .  

DKCOPY m u s t  run a s  a n  ETOS file. The  O S / 8  f i l e  SYS:DKCOPY.SV i s  
t r a n s f e r r e d  t o  a n  ETOS f i l e  DKCOPY.SAV i n  a c c o u n t  [ 0 , 2 ]  u s i n g  t h e  

OSETOS program ( s e e  5 . 1 2 . 2 ) .  

T h i s  p rogram m u s t  be  run  from a p r i v i l e g e d  a c c o u n t  on  c o n s o l e  0 0 .  

T h e r e  a r e  two me thods  w h i c h  can  be used  i n  r u n n i n g  t h e  program.  
You c a n  assume t h a t  no c r i t i c a l  d i r e c t o r y  e n t r i e s  w i l l  t a k e  p l a c e  

w h i l e  t h e  program is r u n n i n g .  I n  t h i s  s i t u a t i o n ,  you wan t  DKCOPY 

t o  d i s t u r b  o t h e r  u se r s  a s  l i t t l e  a s  p o s s i b l e .  T h e r e f o r e ,  you s e t  

y o u r  P R I V  word t o  4070 by e n t e r i n g  ^ V P R I V  4070<RET> b e f o r e  you 

r u n  t h e  copy program.  The o t h e r  method of  u s i n g  DKCOPY i s  t o  

BROADCAST a message  t o  a l l  u se r s ,  i n f o r m i n g  them t h a t  t h e y  a r e  
n o t  t o  e n t e r  commands u n t i l  a n o t h e r  message  i s  BROADCAST.  I n  

t h i s  s i t u a t i o n ,  you want  DKCOPY t o  r u n  a s  q u i c k l y  a s  p o s s i b l e .  
T h e r e f o r e ,  you s e t  your  P R I V  word t o  4007 by e n t e r i n g  

- V P R I V  4007<RET> - b e f o r e  you r u n  t h e  copy  program.  

A f t e r  you e n t e r  one  of t h e  two P R I V  commands, DKCOPY may be r u n  
by f o l l o w i n g  t h e  d i a l o g u e  c o n t a i n e d  i n  F i g u r e  6-61. 
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F i g u r e  6-61 

FROM DK # ?  

E n t e r  t h e  DK number (0-3)  which c o n t a i n s  t h e  p a c k  which  you  w i s h  

t o  copy.  On a n  RK05 s y s t e m  t h e  DK number c o r r e s p o n d s  t o  t h e  
p h y s i c a l  d r i v e  number.  On a Sys tem I n d u s t r i e s  s y s t e m ,  D K 1  r e f e r s  

t o  t h e  r emovab le  pack  i n  p o r t  0 ;  DK2 r e f e r s  t o  t h e  f i x e d  pack  i n  
p o r t  1; DK3 r e f e r s  t o  t h e  r emovab le  pack  i n  p o r t  2. On b o t h  

t y p e s  of  s y s t e m s ,  DK0 is t h e  s y s t e m  d i s k .  T h e  ETOS s y s t e m  p a c k  

m u s t  b e  on  D K 0  when you a r e  c o p y i n g .  T h e r e f o r e ,  you may o n l y  
copy D K 0  i f  you h a v e  a two d r i v e  RK05 s y s t e m  o r  a o n e  d r i v e  
Sys t em I n d u s t r i e s  s y s t e m .  A f t e r  t h e  i n p u t  d i s k  is e n t e r e d ,  t h e  
s y s t e m  r e s p o n d s  w i t h  

TO DK?: 

E n t e r  t h e  DK number (1-3) which  c o n t a i n s  t h e  p a c k  which  you  w i s h  

t o  copy o n t o .  You c a n n o t  copy o n t o  DK0. The pack  you a r e  
c o p y i n g  o n t o  m u s t  b e  a f o r m a t t e d  p a c k  c o n t a i n e d  i n  a d r i v e  which  

is w r i t e  e n a b l e d  and up t o  p r o p e r  s p e e d .  The pack  m u s t  a l s o  n o t  
b e  ASSIGNed t o  MOUNTed by a n y  user .  

A f t e r  you have  e n t e r e d  t h e  o u t p u t  DK number,  DKCOPY makes a copy  
o f  t h e  s p e c i f i e d  d i s k .  I f  no e r r o r s  o c c u r ,  OS/8 is r e c a l l e d  and  

BOOTed, c a u s i n g  a ' I . "  t o  a p p e a r  on t h e  c o n s o l e  t e r m i n a l .  A t  t h i s  

p o i n t ,  you may w i s h  t o  BROADCAST a message  i n d i c a t i n g  t h a t  t h e  

copy is c o m p l e t e .  You a l s o  s h o u l d  r e t u r n  y o u r  PRIV word t o  i t s  
o r i g i n a l  v a l u e  o f  p1040. A s ample  r u n  o f  DKCOPY which  c o p i e s  t h e  

sy tem d i s k  t o  D K 1  is c o n t a i n e d  i n  F i g u r e  6-62. 
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F i g u r e  6-62 
Sample  R u n  of  DKCOPY 

. ^ V P R I V  4007 
.̂ VBROADCAST DO NOT E N T E R  COMMANDS U N T I L  N O T I F I E D  . ̂VS 
!R0,2]DKCOPY .SAV 
'DKCOPY'  V 1 . 0 1 4  

FROY'DK#? 0 ( s y s t e m  d i s k  i s  i n p u t )  
TO DK # ?  - 1- ( D K 1  is o u t p u t )  

.̂ VBROADCAST RESUME PROCESSING 
^VPRIV 0840 

When DKCOPY i s  r u n ,  i t  C L O S e s  c h a n n e l  8 and  LOOKS UP [ 0 , 2 1  
DKCOPY.SAV on c h a n n e l  0 .  I t  ASSIGNS o u t p u t  d i s k  and  LOOKS UP 

c h a n n e l  7 on  t h e  o u t p u t  d i s k .  I f  you a r e  c o p y i n g  f rom a non- 
s y s t e m  d i s k ,  DKCOPY a s s i g n s  t h e  i n p u t  d i s k  and  LOOKS UP c h a n n e l  7 

on  t h e  i n p u t  d i s k .  I f  you a r e  c o p y i n g  f rom D K 0 ,  DKCOPY l o o k s  up 

c h a n n e l  7 a s  t h e  f i l e  [0,2]IMAGE.RK5. T h i s  dummy IMAGE f i l e  

a l l o w s  you t o  a c c e s s  t h e  e n t i r e  s y s t e m  d i s k  v i a  C H A N I O  commands. 
I t  d o e s  n o t  t a k e  up d i s k  b l o c k s  b e c a u s e  i t  s i m p l y  c o n t a i n s  a map 
t o  t h e  e n t i r e  s y s t e m  d i s k .  

Copying  is done  i n  g r o u p s  o f  1 4  ( d e c i m a l )  b l o c k s .  DKCOPY r e a d s  
1 4  b l o c k s  from c h a n n e l  5 i n t o  v i r t u a l  f i e l d  0 .  I t  t h e n  w r i t e s  
t h e  1 4  b l o c k s  f rom f i e l d  0 t o  t h e  o u t p u t  d i s k .  Fo r  v e r i f i c a t i o n ,  

t h e  same 1 4  b l o c k s  a r e  r e a d  from t h e  o u t p u t  d i s k  i n t o  v i r t u a l  
f i e l d  1 a n d  compared word f o r  word w i t h  t h e  c o n t e n t s  i n  f i e l d  8 .  

T o g e t h e r  w i t h  t h e  c y c l i c  r e d u n d a n c y  c h e c k s u m  ( C C C )  t e s t s  
p e r f o r m e d  r o u t i n e l y  by t h e  h a r d w a r e ,  t h e  v e r i f i c a t i o n  p r o c e d u r e  

p r o v i d e s  a s t r o n g  g a u r a n t e e  t h a t  t h e  o u t p u t  i s  a t r u e  image o f  

t h e  i n p u t .  

When DKCOPY i s  f i n i s h e d ,  c h a n n e l  6 a n d  7 a r e  a u t o m a t i c a l l y  
c l o s e d .  T h e  o u t p u t  d i s k  is  DEASSIGNed and t h e  i n p u t  d i s k  i s  
DEASSIGNed i f  i t  is n o t  D K 0 .  Channe l  0 i s  c l o s e d  on  [0,2]OS8.RTS 

is LOOKed UP on c h a n n e l  0.  O S / 8  is BOOTed by jumping  t o  l o c a t i o n  
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00000. 

N o s t  e r r o r s  o c c u r r i n g  d u r i n g  a r u n  o f  DKCOPY a r e  p r i n t e d  on  t h e  

c o n s o l e  t e r m i n a l .  However, i f  you a t t e m p t  t o  r u n  DKCOPY w i t h o u t  
b e i n g  p r i v i l e g e d  o r  f rom a t e r m i n a l  o t h e r  t h a n  c o n s o l e  0 0 ,  t h e  

program Logs you o u t  of t h e  a c c o u n t .  A l l  e r r o r s  which g e n e r a t e  
e r r o r  message  a r e  l i s t e d  below.  

BAD C O P Y ,  BLOCK # BBBB. LLLL 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  v e r i f y  t h a t  d a t a  w r i t t e n  t o  

t h e  o u t p u t  d i s k  is t h e  same a s  t h e  d a t a  r e a d  from t h e  i n p u t  d i s k .  
"BBBB" r e p r e s e n t s  t t h e  s t a r t i n g  b l o c k  number of  t h e  1 4  b l o c k  

segmen t .  L L L L  r e p r e s e n t s  t h e  a d d r e s s  i n  memory w h i c h  d o e s  n o t  
v e r i f y  p r o p e r l y .  To compute t h e  p h y s i c a l  d i s k  b l o c k  number,  
d i v i d e  L L L L  by  4 0 0  ( b a s e  8 ) .  Add t h e  r e s u l t  t o  BBBB t o  o b t a i n  

t h e  b l o c k  number.  T h i s  e r r o r  c a u s e s  t h e  program t o  t e r m i n a t e  and  

OS/8 is reBOOTed. 

LO0KUP:X = E R R O R  AT YYYY 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  p e r f o r m  a LOOKUP o p e r a t i o n .  

X c o r r e s p o n d s  t o  t h e  e r r o r s  p roduced  by  t h e  C H A N I O  LOOKUP 
f u n c t i o n  ( s ee  7 .4 .6 ,  Sys t em User 's  G u i d e ) .  YYYY r e p r e s e n t s  t h e  

a d d r e s s  i n  f i e l d  0 where t h e  e r r o r  o c c u r r e d .  T h i s  a d d r e s s  
e x p l a i n s  wha t  t y p e  o f  LOOKUP was b e i n g  a t t e m p t e d .  T a b l e  6-11 

c o n t a i n s  a l i s t  o f  LOOKUP e r r o r  a d d r e s s e s  and t h e i r  m e a n i n g s .  
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A d d r e s s  

4 9 7  

4 2 2  

622  

T a b l e  6-11 
DKCOPY LOOKUP E r r o r  Messages  

Meanina 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  LOOKUP c h a n n e l  
6 a s  t h e  i n p u t  d i s k  i f  n o t  a s y s t e m  d i s k  o r  t h e  
1 M A G E . R K J  f i l e  on a s y s t e m  d i s k .  The program is  
t e r m i n a t e d  oand OS/8 is reBOOTed. 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  LOOKUP c h a n n e l  
7 a s  t h e  o u t p u t  d i s k .  The p rogram is t e r m i n a t e d  and  
O S / 8  is reBOOTed. 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  LOOKUP c h a n n e l  
0 a s  [0,2]OS8.RTS upon program t e r m i n a t i o n .  T h i s  
e r r o r  LOGS you  o u t  of  t h e  s y s t e m .  

R E A D :  X = ERROR AT Y Y Y Y  

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  p e r f o r m  a READ o p e r a t i o n .  

X c o r r e s p o n d s  t o  t h e  e r r o r s  p roduced  by t h e  C H A N I O  READW f u n c t i o n  

( s e e  7 .4 .1 ,  Sys t em User 's  G u i d e ) .  YYYY r e p r e s e n t s  t h e  a d d r e s s  i n  
f i e l d  0 where t h e  e r r o r  o c c u r r e d .  T h i s  a d d r e s s  e x p l a i n s  what  

t y p e  of R E A D  was b e i n g  a t t e m p t e d .  T a b l e  6-12 c o n t a i n s  a l i s t  of  
R E A D  e r r o r  a d d r e s s e s  and t h e i r  mean ings .  
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T a b l e  6-12  
DKCOPY READ E r r o r  A d d r e s s e s  

A d d r e s s  

27 

4 1  

4 1 6  

4 4 0  

456 

622  

Meaning 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  r e a d  i n  t h e  
r e s t  o f  t h e  D K C O P Y  p r o g r a m .  B l o c k  0 i s  
a u t o m a t i c a l l y  r e a d  i n  by t h e  R command. 

T h i s  e r r o r  L O G s  you o u t  of t h e  s y s t e m .  

A n  a t t e m p t  was made t o  copy o n t o  D K 0 .  T h i s  e r r o r  
L O G s  you o u t  of  t h e  s y s t e m .  

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  R E A D  a 1 4  
b l o c k  segmen t  f rom t h e  i n p u t  d i s k .  The p rogram is 
t e r m i n a t e d  and O S / 8  is reBOOTed. 

A n  e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  R E A D  a 1 4  
b l o c k  segmen t  from t h e  o u t p u t  d i s k  f o r  v e r i f i c a t i o n  
p u r p o s e s .  The  p rogram is  t e r m i n a t e d  and  OS/8 is  
reBOOTed. 

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  READ b l o c k  0 
o f  [0,2]OS8.RTS i n t o  v i r t u a l  memory. T h i s  e r r o r  
L O G s  you o u t  o f  t h e  s y s t e m .  

W R I T E :  X = ERROR AT Y Y Y Y  

An e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  p e r f o r m  a W R I T E  o p e r a t i o n .  
X c o r r e s p o n d s  t o  t h e  e r r o r s  p roduced  by t h e  C H A N I O  WRITEW 

f u n c t i o n  ( s e e  7 . 4 . 3 ) ,  Sys t em U s e r ' s  G u i d e ) .  Y Y Y Y  r e p r e s e n t s  t h e  

a d d r e s s  i n  f i e l d  0 where t h e  e r r o r  o c c u r r e d .  T h i s  a d d r e s s  
e x p l a i n s  wha t  t y p e  o f  W R I T E  was b e i n g  a t t e m p t e d .  T a b l e  6-13  

c o n t a i n s  a l i s t  o f  W R I T E  e r r o r  a d d r e s s e s  and t h e i r  m e a n i n g s .  

T a b l e  6-13 
DKCOPY WRITE E r r o r  A d d r e s s e s  

A d d r e s s  

446 

Meaning 

A n  e r r o r  o c c u r r e d  w h i l e  a t t e m p t i n g  t o  w r i t e  a 
1 4 - b l o c k  segmen t  o n t o  t h e  o u t p u t  d i s k .  

6-81 



5 . 7  TEMPORARY P R I V I L E G E  

K t  i s  sometimes d e s i r a b l e  € o r  a n o n - p r i v i l e g e d  user  t o  b e  a b l e  t o  

execu te  a p r i v i l e g e d  program. SYSTAT is a n  example of  t h i s  t y p e  
o f  program. T o  a c c o m p l i s h  t h i s ,  you m u s t  t r a n s f e r  t h e  program t o  

T h i s  a n  ETOS f i l e  w i t h  b i t  0 of t h e  p r o t e c t i o n  word s e t .  

p r o t e c t i o n  word is e x p l a i n e d  i n  5 . 2 . 1 .  When you r u n  a n  ETOS f i l e  
w i t h  b i t  c) s e t  i n  a n o n - p r i v i l e g e d  a c c o u n t ,  t h i s  f i l e  c a n  e x e c u t e  
p r i v i l e g e d  f u n c t i o n s .  T h i s  p r i v i l e g e  i s  t e m p o r a r y  and is removed 

when t h e  program e x i s t s  t o  S C 4 L E ,  when a programmed X S C A L E  i s  
e x e c u t e d  ( see  4.7.11, System U s e r ' s  G u i d e )  o r  when t h e  program is  

i n t e r r u p t e d  b y  ^ V  o r  ^ C .  T h i s  method i n s u r e s  t h a t  a user  c a n n o t  
become p r i v i l e g e d  p e r m a n e n t l y  b y  r u n n i n g  a p r i v i l e g e d  program. 

T h e  O S E T O S  program n a y  be used t o  c r e a t e  t h e  ETOS f i l e  v e r s i o n  o f  

a n  O S / 8  c o r e  image f i l e .  The  d i a l o g u e  o f  F i g u r e  6 -63  i l l u s t r a t e s  

t h i s  p r o c e d u r e .  

F i g u r e  6-53 
Sample  S e t t i n g  of Temporary  P r i v i l e g e  

!-V 4040 
!CLOSE 3 
! E N T E R  3= [ 0 , 2  1 TEST .SAV<405m > ( b i t  0 s e t )  
!WE 3 
!CONT 
R O S E T O S  
*TEST .SV ( 9 S / 8  a s s e m b l e r  program)  
TO C H A N N E L ?  3 . ̂V S  
!REST SAV ( r u n  r e s u l t a n t  ETOS f i l e )  

- 

- 

I f  you want  a u se r  t o  be  a b l e  t o  execute  t h i s  ETOS f i l e  f rom O S / 9  

o r  COS, make t h e  program X S C A L E  t h e  R command. SYSTAT p e r f o r m s  

t h i s  XSCALE f u n c t i o n .  
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CHAPTER 7 

ETOS R E A L  TIME PROGRAMMTNG 

7 .1  I N T R O D U C T I O N  

ETOS h a s  been  d e s i g n e d  t o  p e r m i t  s i m u l t a n e o u s  t i m e s h a r i n g  and  
r e a l  time programming.  The p r i v i l e g e d  s y s t e m  f u n c t i o n s  "HOOK" 

a n d  "UNHOOK" e n a b l e  a n d  d i s a b l e  a n  e x t e n s i o n  t o  t h e  ETOS 

i n t e r r u p t  s e r v i c e .  Only one  e x t e n s i o n  w i l l  b e  p e r m i t t e d  a t  a 
g i v e n  t i m e ,  b u t  t h i s  e x t e n s i o n  may r u n  a number o f  r e a l  t i m e  

t a s k s .  The  r e a l  time e x t e n s i o n  h a s  p r i o r i t y  o v e r  a l l  i n t e r r u p t  
r e q u e s t s  e x c e p t  t h e  C D F ,  C I F ,  CIF/JMP, a n d  CIF/JYS r e q u e s t s  by  
u s e r  mode p rograms .  Under normal  c o n d i t i o n s ,  e n t r y  i n t o  t h e  r e a l  

time i n t e r r u p t  e x t e n s i o n  o c c u r s  w i t h i n  1 0 0  m i c r o s e c o n d s  o f  a n  

i n t e r r u p t  r e q u e s t .  C o n d i t i o n s  t h a t  may d e l a y  t h i s  t i m e  a r e  a 
s y s t e m  c r a s h  o r  imprope r  c o d i n g  of  a p r i v i l e g e d  use r  j o b  r u n n i n g  

i n  e x e c u t i v e  mode which d i s a b l e s  t h e  i n t e r r u p t  s y s t e m  f o r  t o o  
l o n g  a p e r i o d .  

T h e  r e a l  t ime e x t e n s i o n  is a l l o w e d  t o  reques t  t h e  r e s p o n s i b i l i t y  

of h a n d l i n g  t h e  s y s t e m  c l o c k .  I f  a r e a l  t i m e  j o b  uses  t h e  c l o c k ,  
i t  m u s t  s i g n a l  t h e  ETOS s y s t e m  a t  1 0 0  m i l l i s e c o n d  time i n t e r v a l s .  

( t h e  method of s i g n a l l i n g  is e x p l a i n e d  l a t e r )  T h i s  t i m e  i n t e r v a l  
is  c a l l e d  a s y s t e m  t i c k .  

T h e  s y s t e m  HOOK f u n c t i o n  i m m e d i a t e l y  l o c k s  t h e  u s e r  p rogram 

i n s t r u c t i o n  a n d  d a t a  f i e l d s  i n  memory ,  w i t h  t h e  u s e r ' s  
i n s t r u c t i o n  f i e l d  assumed t o  be t h e  f i e l d  i n  w h i c h  t h e  u s e r ' s  
r e a l  t i m e  i n t e r r u p t  s e r v i c e  e x i s t s .  The  u s e r  m u s t  be  a w a r e  o f  

t h e  d i f f e r e n c e s  be tween  r e f e r e n c i n g  v i r t u a l  f i e l d s  a n d  r e a l  
f i e l d s .  I f  any  f i e l d  change  i n s t r u c t i o n s  must  be i s s u e d  i n  t h e  

i n t e r r u p t  s e r v i c e ,  t h e  r e a l  f i e l d  of  a n y  v i r t u a l  f i e l d  r e f e r e n c e  

m u s t  be d e t e r m i n e d .  T h i s  c a n  be e a s i l y  done  by f o l l o w i n g  t h e  

s a m p l e  p r o g r a m ' s  t e c h n i q u e .  
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Upon e n t r y  t o  t h e  r ea l  time i n t e r r u p t  s e r v i c e ,  t h e  FLAGS (GTF) 

s t a t u s  and  t h e  AC h a v e  been  p r e s e r v e d  by  t h e  ETOS i n t e r r u p t  

s e r v i c e .  If t h e  M Q  r e g i s t e r  ( o r  t h e  E A E )  is  t o  be u s e d ,  i t s  

s t a t u s  m u s t  be  p r e s e r v e d  and r e s t o r e d  by  t h e  r e a l t i m e  i n t e r r u p t  
e n t r y  and e x i t  r o u t i n e s .  The background  t a s k  o f  t h e  j o b  

c o n t a i n i n g  t h e  r e a l  t ime i n t e r r u p t  e x t e n s i o n  m u s t  be  v e r y  c a r e f u l  

n o t  t o  d i s t u r b  t h e  e x t e n s i o n s ' s  i n t e r r u p t  c o d e ,  which b e g i n s  a t  
l o c a t i o n  X0000. I f  i t  d o e s ,  ETOS w i l l  c r a s h .  T h e r e f o r e ,  t h a t  

user m u s t  be v e r y  c a r e f u l  i f  h e  r u n s  OS/8, s i n c e  i t  u s e s  v i r t u a l  
f i e l d s  B and  1. Remember t o  d i s a b l e  t h e  ^ C ^ C  and  AP i n t e r c e p t s  
i f  n e c e s s a r y .  Do n o t  t y p e  ^VS;BOOT w i t h o u t  unhook ing  t h e  

i n t e r r u p t  e x  t e n s  i o n .  

I f  t h e  s y s t e m  clock w i l l  n o t  be u s e d ,  t h e  AC s h o u l d  e q u a l  -1 when 

t h e  HOOK f u n c t i o n  is i s s u e d .  Any o t h e r  v a l u e  w i l l  i n d i c a t e  t h a t  
t h e  u s e r ' s  r e a l  time s e r v i c e  is  h a n d l i n g  t h e  c l o c k .  I f  t h e  c l o c k  

is b e i n g  h a n d l e d ,  t h e  user  must  t a k e  a s k i p  r e t u r n  f rom h i s  
i n t e r r u p t  s e r v i c e  ( i . e . ,  ISZ 0 0 0 0  b e f o r e  e x i t ) ,  e v e r y  1 0 0  
m i l l i s e c o n d s .  The r e a l  t i m e  i n t e r r u p t  s e r v i c e  m u s t  e x i t  v i a  a 

CDF 1 0 ;  CIF 0 ;  JMP I 0B00 i n s t r u c t i o n  s e q u e n c e .  The  AC m u s t  be 0 
when e x  i t  i n g  . 
Warning:  Do n o t  i s s u e  t h e  HLT i n s t r u c t i o n s  i n  e x e c u t i v e  mode. 

These  w i l l  s t o p  t h e  s y s t e m .  A l s o  be  a w a r e  t h a t  you 
c a n n o t  p u t  ODT b r e a k p o i n t s  i n  a n y  EXEC mode r o u t i n e .  
RDF, CIF ,  e tc .  o p e r a t e  on r e a l  f i e l d s ,  n o t  v i r t u a l  
f i e l d s .  
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7 .2  SAMPLE PROGRAM 

I n  t h e  R e a l  T i m e  example of  F i g u r e  7-1 a s sume  t h a t  a u se r  h a s  

w r i t t e n  a n  O S / 8  program t h a t  w i l l  r u n  a f o r e g r o u n d / b a c k g r o u n d  

t a s k  w i t h  i n t e r r u p t  s e r v i c e  i n  v i r t u a l  f i e l d  2 a n d  a d d i t i o n a l  

d a t a  f i e l d  i n  v i r t u a l  f i e l d  3 f o r  a r e a l  t i m e  b u f f e r .  Note  t h a t  

t h i s  p r o g r a m  l o c k s  o u t  two  o f  t h e  a v a i l a b l e  f i e l d s  f o r  

t i m e s h a r i n g .  T h i s  p a r t i c u l a r  example  s h o u l d  b e  r u n  o n l y  on 

s y s t e m s  w i t h  24K+ memory. The  example  is v e r y  i n e f f i c i e n t  i n  
c o r e  u s a g e  and is used  o n l y  f o r  i l l u s t r a t i v e  p u r p o s e s .  

The r e a l  t ime t a s k  g a t h e r s  d a t a  a t  e a c h  c l o c k  t i c k  and  s t o r e s  i t  

i n  v i r t u a l  f i e l d  3 .  The b a c k g r o u n d  user p rogram d o u b l e s  b u f f e r s  

t h e  o u t p u t  t o  a f i l e  o n  D S K : .  The  s a m p l e  r a t e  f o r  t h e  r e a l  t i m e  

t a s k  i s  1.00 H Z .  Every 1 0  s e c o n d s ,  t h e  b a c k g r o u n d  t a s k  t e s t s  f o r  

b u f f e r  f u l l  c o n d i t i o n  (10 s e c o n d s  is  r o u g h l y  h a l f  t h e  t i m e  t o  

f i l l  one  b u f f e r ) .  

F i g u r e  7-1 
Sample  Real -Time P r o g r a m  

SYSC4L=6200 
W100MS=2 
HOOK=6 
UNHOOK=7 
CUF=6264 
SUF=6274 
SETSTAT=60 47 

F I E L D  0 
*200  

START,CLA C L L  
T A D  
SETSTAT 
CIF 2 0  
JMS 

LOOP,  JMS 
T A D  I 
SMA CLA 
JMP 
JMS 

LOOP2, JMS 
T A D  I 
SPA CLA 

/SYSTEM CALL FUNCTION I O T  
/WAIT l l l 0  MILLISECONDS FUNCTION 
/HOOK I N T O  INTERRUPT SERVICE 

/CLEAR USER FLAG ( I F  PRIVILEGED) 
/SET USER FLAG 
/SET STATUS 

/ U N H O O K . .  . 

(STTARG 
/RESET ^ C ^ C  RESTART 

SETUP /SETUP INTERRUPT SERVICE (FIELD 2 )  
SLEEP /SLEEP FOR 1 0  SECONDS 
(PTR 

LOOP /NOT YET 
W R I T E  
SLEEP 
(PTR 

/ARE WE F I L L I N G  THE SECOND BUFFER YET? 

/STARTED TO F I L L  FIRST BUFFER YET? 
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JMP 
JMS 
ISZ 
JMP 

DONE,  TAD 
MQL 
S Y S C A L  
JMP I 

B UFCNT,  X 
S T T A R G , 4 3 7 5  

607 
DONE 
0 

S L E E P , 0 0 0 O  
T A D  
MQL 

T A D  

S Y S C A L  
JMP I 

DECIMAL 

OCTAL 

W R I T E ,  00  Q B 
C D F  0 
JMS I 
6030 

BUFADD,  0 
BLKADD,  .-. 

JMP 
C D F  20  
TAD 
R A L  
CML RAR 
DCA 
T A D  
T A D  
DCA 
JMP I 

E R R O R , .  . . . . 
JMP 

Figure 7-1 (continued) 

LOOP 2 
W R I T E  
BUFCNT /DOUBLE B U F F E R  COUNT 
LOOP / C O N T I N U E  T A K I N G  SAMPLES 

(UNHOOK /UNHOOK I N T E R R U P T  S E R V I C E  

( 7 6 0 0  G O  BACK T O  OS/8 

/- # O F  4K B U F F E R S  T O  SAMPLE 
/ D U P L ,  ENCTLC , ENCTLO,  E N C T L S ,  ENCTLU,  ENCT 
/BREAK MASK 
/ !C  R E S T A R T  ADDRESS 
/NO !P R E S T A R T  A D D R E S S  

., El RUB 0 

( W l 0 0 M S  

( - 1 0 0  

S L E E P  

OUTDEV 

ERROR 

BUFADD 

RUFADD 
BULKADD 
( 1 0  

B LKADD 
W R I T E  

DONE 

/ S L E E P  FOR 1 0  S E C O N D S  

/ S E T  UP SOME T I M E  E A R L I E R  
/ W R I T E  20 P A G E S  FROM F I E L D  3 
/ B U F F E R  ADDRESS 
/BLOCK A D D R E S S  ( S E T U P  E A R L I E R )  

/ S E T  F O R  F I E L D  2 T E S T  ON P T R  

/ S W I T C H  B U F F E R S  

/ 1 0  BLOCKS P E R  B U F F E R  

/ D O N ' T  FORGET T O  UNHOOK I N T E R R U P T  S E R V I C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F I E L D  2 /PUT I N T E R R U P T  S E R V I C E  I N  V I R T U A L  F I E L D  2 

* m  
I N T R U P , 0 0 0 0  

JMP I [ I N T S R V  

* l 0  
P T R , 7 7 7 7  / U S E  AUTOINDEX 
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F i a u r e  7-1 ( c o n t i n u e d )  

"200 
S E T U P , 0 0 0 0  

C D F  30  
TAD 
MQL 
S Y S C A L  
c LA 
C U F  
R D F  
TAD 
DCA 

SUF 

C I F  
JMP I 

JMP 

I N T S R V , C L S K  
JMP 
I sz 
JMP 
ISZ 
TAD 
DCA 

B U F C D F  ,JMP 

(SAMPLE 
DCA I 

C I F  0 
JMP I 

X I T ,  C D F  10 

(HOOK 

( C D F  
B UFC DF 

. +1 
S E T U P  

X I T  
S Y S T I C  
B U F C D F  
0 0 0 0  
( -12  

S Y S T T C  
X I T  

I O T )  
P T R  

0 0 0 0  

/NOTE THAT I F  T H E  S L E E P  DOES NOT P R E C E D E  
/THE T E S T  ON THE B U F F E R  I N  THE F I E L D  0 
/BACKGROUND T A S K ,  T H E R E  COULD BE A POTEN-  
/ T I A L  PROBLEM U N T I L  THE F I R S T  SAMPLE I S  
/TAKEN.  

/LOCK I N  V I R T U A L  F I E L D  3 

/NOTE AC NOT -1, U S I N G  CLOCK 
/HOOK I N  THE SKIP  C H A I N  
/CLA MUST FOLLOW HOOK 
/CLEAR THE USER FLAG 
/ T H I S  W I L L  READ T H E  R E A L  DATA F I E L D  

/ S E T  I N  C D F  T O  B U F F E R  F I E L D  AND ENABLE 
/REAL T I M E  S E R V I C E  
/ S E T  USER FLAG BACK O N  (ON NEXT JMP) 
/FORCE USER FLAG ON 
/RETURN T O  V I R T U A L  F I E L D  0 
/BACKGROUND TASK 

/ I S  I N T E R R U P T  T H E  CLOCK? 
/N 0 
/ K E E P  TRACK O F  SYSTEM T I C K S  
/NOT A SYSTEM T I C K  
/TAKE SKIP  RETURN ON SYSTEM T I C K  
/10  T I C K S  PER S Y S T E M  T I C K  

/ N O T E ,  WHEN THE R E A L  F I E L D  FOR T H E  
/ V I R T U A L  F I E L D  3 IS D E T E R M I N E D  T H I S  
/ I N S T R U C T I O N  BECOMES A C D F  T O  THAT 
/ F I E L D ,  AND SAMPLING B E G I N S  

/ S T O R E  ONE DATUM I N  B U F F E R  
/DATA F I E L D  MUST BE 1 0  FOR E X I T  
/ I N S T R U C T I O N  F I E L D  0 
/AND RETURN T O  R E S I D E N T  MONITOR 

S Y S T I C , - 1 2  
$ 
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7.3 SYSTEM STRUCTURE 

ETOS is a collection of routines that share the time of a single 
PDP-8 processor. The functions that ETOS performs include: 
Device and extended memory reference IOT emulation, file mapping, 
task scheduling, and data buffering. A simple discussion of the 
fundamental aspects of ETOS follows. A thorough understanding of 
this material is necessary for efficient use of the real time 
linkage option. It is also necessary to understand this material 
to be able to write a system disk handler. For more information 
and specific implementations of some of the ideas presented, 
consult the file PRVFNC.PA in account [m,l01 on the distribution 
pack. 

7.4 SCHEDULING 

The ETOS monitor uses a software simulation of variable level 
priority. In this case, "priority" does not refer to an 
interrupt priority. For this reason, the word "level" will be 
used instead. 

7.4.1 Levels 

ETOS operates on four levels. This structure allows scheduling 
to be simplified and codified; it strictly defines program 
execution flow and eliminates many race conditions. Details of 
the funcational characteristics of the four levels follow. It is 
recommended that this description be read several times. 

Level D 

This is the condition of the processor immediately following an 
interrupt. The user flag is cleared and the interrupt is off. 

The data field is 0 and the instruction field is 0. The 
user following conditions are checked as possibly processed: 
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e x e c u t i n g  a v i r t u a l  CDF ( e x e c u t i n g  a CDF IOT o n  l e v e l  3 ) ;  u s e r  
e x e c u t i n g  a v i r t u a l  IOT,  HLT, o r  O S R ;  user  e x e c u t i n g  a v i r t u a l  
C I F ;  and  user  e x e c u t i n g  a JMP/JMS w h i l e  a v i r t u a l  C I F  is p e n d i n g .  

Leve l  1 

C o n d i t i o n s  a r e  t h e  same a s  l e v e l  0 e x c e p t  t h a t  t h e  d a t a  f i e l d  is 

1. Whi le  on  l e v e l  1, ETOS executes  c o d e  t o  r e s o l v e  t h e  
i n t e r r u p t .  

Leve l  2 

On l e v e l  2 ,  t h e  d a t a  f i e l d  is 1, i n s t r u c t i o n  f i e l d  is 0 ,  t h e  u se r  
f l a g  is c l e a r e d ,  and t h e  i n t e r r u p t  is on .  T h i s  l e v e l  is t h e  o n e  
on  which  t h e  b u l k  o f  c o m p u t a t i o n  o f  t h e  r e s i d e n t  m o n i t o r  is  

p e r f o r m e d .  Because  t h e  i n t e r r u p t  is o n ,  l e v e l  0 and l e v e l  1 
r o u t i n e s  may be a c t i v a t e d ,  

L e v e l  3 

T h i s  is t h e  l e v e l  d e s i g n a t e d  f o r  user  t a s k s .  The i n t e r r u p t  is on  

and t h e  user  f l a g  is s e t .  A s  a r e s u l t  o f  t h e  f o r e g o i n g ,  a l l  
e x t e n d e d  memory r e f e r e n c e s  a r e  mapped; t h e  m o n i t o r  may s u s p e n d  

t h e  u s e r ' s  t a s k ;  t h e  u s e r ' s  t a s k  may be swapped t o  t h e  d i s k ;  and  

a l l  I O T s  and H L T s  a r e  e m u l a t e d .  

7 . 4 - 2  S c h e d u l i n g  A l g o r i t h m s  

Whi l e  on l e v e l  2 o r  3 ,  a mach ine  i n t e r r u p t  causes  a h a r d w a r e  JMS 

0 t o  f i e l d  0.  The mach ine  is t h e n ,  by d e f i n i t i o n ,  r u n n i n g  o n  

l e v e l  0 .  I f  t h e  l e v e l  0 i n t e r r u p t  p r o c e s s o r  c a n n o t  r e s o l v e  t h e  

i n t e r r u p t ,  l e v e l  1 is e n t e r e d .  I f  t h e r e  is a r e a l  t ime t a s k  
p r e s e n t ,  t h e  l e v e l  1 p r o c e s s o r  i m m e d i a t e l y  a c t i v a t e s  i t .  I f  t h e  

r e a l  t i m e  t a s k  c a n n o t  r e s o l v e  t h e  i n t e r r u p t ,  t h e  l e v e l  1 

p r o c e s s o r  p o l l s  t h e  a c t i v e  d e v i c e s  a t t a c h e d  t o  t h e  mach ine .  
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T h i s  p o l l i n g  p r o c e s s  may t a k e  a l o n g  t i m e  ( t y p i c a l l y  5 0 0  

m i c r o s e c o n d s  maximum).  F o r  t h i s  r e a s o n ,  a h i g h  p r i o r i t y  
i n t e r r u p t  r o u t i n e  is c a l l e d  w i t h i n  1 0 0  m i c r o s e c o n d  i n t e r v a l s .  

T h i s  r o u t i n e  c h e c k s  t h e  d i s k  u n i t s  a n d ,  i f  p r e s e n t ,  t h e  r e a l  t ime 
t a s k .  T h i s  is t h e  r o u t i n e  c a l l e d  upon e n t r y  t o  l e v e l  1. A f t e r  

t h e  i n t e r r u p t i n g  d e v i c e  h a s  been i d e n t i f i e d ,  i t  is s e r v i c e d .  I f  

t h e  p r o c e s s i n g  r e q u i r e d  is m i n i m a l ,  t h e n  a l l  of  t h e  c o m p u t a t i o n  

f o r  t h e  s e r v i c i n g  o c c u r s  a t  t h i s  p o i n t .  The i n t e r r u p t  is t h e n  
d i s m i s s e d  and  t h e  l e v e l  2 o r  3 t a s k  is resumed.  I f  t h e r e  is  a 

l a r g e  amount of c o m p u t a t i o n  t h e  l e v e l  1 r o u t i n e  e n t e r s  l e v e l  2. 

T h i s  is peformed by c a l l i n g  a n  i n t e r n a l  m o n i t o r  r o u t i n e .  

If  t h e  s y s t e m  was r u n n i n g  on  l e v e l  2 a t  t h e  t i m e  o f  t h e  
i n t e r r u p t ,  t h e  new l e v e l  2 r o u t i n e  e x e c u t i o n  is  d e f e r r e d  b y  
q u e u i n g  i t  i n t o  a FIFO b u f f e r  c a l l e d  t h e  l e v e l  2 Queue .  I f  t h e  

s y s t e m  was e x e c u t i n g  a l e v e l  3 t a s k ,  t h e  mach ine  s t a t e  i s  
p r e s e r v e d  s o  t h a t  upon c o m p l e t i o n  of  t h e  l a s t  l e v e l  2 f u n c t i o n ,  

t h e  l e v e l  3 t a s k  may be resumed.  

I f  i t  is n e c e s s a r y  f o r  t h e  m o n i t o r  t o  e x e c u t e  t h e  l e v e l  2 s e r v i c e  

a s  soon  a s  p o s s i b l e ,  t h r e e  words  a r e  a v a i l a b l e  t o  s t o r e  t h e  
a d d r e s s  of  t h e  d e s i r e d  r o u t i n e .  T h e s e  words  a r e  c h e c k e d  b e f o r e  
t h e  queue .  Two of  t h e s e  words  a r e  d e d i c a t e d  t o  t h e  d i s k  u n i t ,  
w h i l e  one  o f  t h e m  is f o r  t h e  r e a l  t i m e  t a s k .  

T h i s  s t r u c t u r e  a l l o w s  ETOS t o  r u n  w i t h  i n t e r r u p t s  on  most  of  t h e  
t ime. I t  a l s o  p r e v e n t s  many r a c e  c o n d i t i o n s  from o c c u r i n g .  

S c h e d u l i n g  o f  l e v e l  3 t a s k s  is p e r f o r m e d  i n d e p e n d e n t l y  of  t h e  
a b o v e  p r o c e s s .  The r o u t i n e  t o  s e l e c t  t h e  n e x t  l e v e l  3 t a s k  is 

r e f e r r e d  t o  a s  t h e  s c h e d u l e r .  The s c h e d u l e r  may be a c t i v a t e d  f o r  

many r e a s o n s .  I f  t h e  c u r r e n t  l e v e l  3 t a s k  is compute bound t h e  
s c h e d u l e r  w i l l  r u n  whenever  t h e  t a s k  h a s  u s e d  up  i t s  t i m e  

quantum. I n  t h i s  c a s e ,  t h e  c l o c k  i n t e r r u p t  w i l l  be  t h e  e v e n t  

c a u s i n g  e x e c u t i o n .  The s e q u e n c e  is  
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1. C l o c k  i n t e r r u p t s  
2. L e v e l  1 d e t e c t s  t h e  c l o c k  i n t e r r u p t  
3 .  I f  t h s  is a s y s t e m  t i c k  ( t h e s e  o c c u r  e v e r y  1 / 1 0  s e c o n d )  

t h e  l e v e l  2 c l o c k  r o u t i n e  is e n t e r e d .  I f  t h i s  -is n o t  a 
s y s t e m  t i c k  a c o u n t e r  is i n c r e m e n t e d  and t h e  i n t e r r u p t  
is d i s m i s s e d .  

4 .  T h e  l e v e l  2 c l o c k  p r o c e s s . o r  d e t e r m i n e s  i f  t h e  c u r r e n t  
l e v e l  3 t a s k  h a s  r u n  i ts  maximum amount of  t i m e .  I f  
s o ,  t h e  l e v e l  2 c l o c k  p r o c e s s o r  q u e u e s  t h e  s c h e d u l e r  
f o r  e v e n t u a l  e x e c u t i o n .  

5. The s c h e d u l e r  e v e n t u a l l y  r u n s  and  s e l e c t s  t h e  n e x t  j o b .  

T h e  s c h e d u l e r  may be r u n  f o r  o t h e r  r e a s o n s .  For example ,  i f  t h e  
user  executes  a n  e x t e n d e d  memory r e f e r e n c e  i n s t r u c t i o n  and  i t  i s  
n e c e s s a r y  t o  swap i n  a u s e r ' s  f i e l d ,  t h e  l e v e l  3 t a s k  is  
s u s p e n d e d  and  t h e  s c h e d u l e r  is  c a l l e d  t o  s e l e c t  a r e s i d e n t  

r u n n a b l e  j o b ,  w h i l e  t h e  o r i g i n a l  l e v e l  3 t a s k  is swapp ing .  

7 .5  M O N I T O R  AND 'MEMORY A R C H I T E C T U R E  

ETOS u s e s  24K, b u t  n o t  a l l  of ETOS n e e d s  t o  be r e s i d e n t .  ETOS i s  
d i v i d e d  i n t o  3 l o g i c a l  s e c t i o n s  o f  8K. T h e s e  s e c t i o n s  a r e  RMON 

( r e s i d e n t  m o n i t o r ) ,  KMON o r  SCALE ( k e y b o a r d  m o n i t o r  o r  s y s t e m  
command and l o g i n  l o g o u t  e x e c u t i v e )  and  DMON ( d i s k  m o n i t o r ) .  A 

d e s c r i p t i o n  of e a c h  of  t h e s e  components  f o l l o w s .  

RMON R e s i d e n t  M o n i t o r  

T h e  r e s i d e n t  m o n i t o r  is t h e  n u c l e u s  o f  t h e  s y s t e m .  I t ' s  
r e s p o n s i b i l i t i e s  i n c l u d e  b u f f e r i n g  I / O ,  e m u l a t i n g  I O T ' s  and  
s c h e d u l i n g .  

KMON Keyboard Moni to r  

KMON i s  t h e  user i n t e r f a c e  t o  t h e  s y s t e m .  KYON i n t e r p r e t s  
and a c t s  upon commands made t o  i t .  KMON a l l o w s  u s e r s  t o  
a c c e s s  and  s e t  t h e  r e g i s t e r s  i n  t h e i r  v i r t u a l  m a c h i n e ,  
a c c e s s  and s e t  r e a l  and v i r t u a l  c o r e ,  m a n i p u l a t e  t h e i r  I/O 
c h a n n e l s ,  and  a t t a c h  t o  o t h e r  j o b s .  

7-9 



DMON D i s k  Mon i to r  

DYON i s  r e s p o n s i b l e  f o r  p r o c e s s i n g  window t u r n s  and  non-I/O 
d i s k  r e q u e s t s .  A window t u r n  is t h e  r e a r r a n g i n g  o f  t h e  
m o n i t o r  d a t a  b a s e  t o  a l l o w  a f i l e  r e q u e s t  t o  b e  mapped. A 
non-I/O d i s k  r e q u e s t  is a C H A N I O  f u n c t i o n  s u c h  a s  L O O K U P ,  
E N T E R ,  EXTEND,  R E D U C E ,  e t c . ,  o r  SYSCAL f u n c t i o n  YOUNT o r  
DTSMNT.  

RMON execu te s  on  l e v e l s  0 ,  1, and  2.  I t  is p e r m a n e n t l y  r e s i d e n t  

i n  f i e l d s  0 and  1. KMON and  DMON r u n  on l e v e l s  3 a n d  2. 

When t h e y  execute  on  l e v e l  3 ,  t h e y  r u n  j u s t  l i k e  a n y  o t h e r  user  
j o b .  T h i s  a l l o w s  t h e  s y s t e m  t o  p e r f o r m  n e e d e d  l e v e l  2 

p r o c e s s i n g .  T h i s  a l s o  a l l o w s  them t o  a c c e s s  t h e i r  own i n t e r n a l  

m u l t i - f i e l d  d a t a  b a s e s .  Because  t h e y  a r e  p r i v i l e g e d  t h e y  may 
r e q u e s t  t h e  r e s i d e n t  m o n i t o r  t o  r u n  them a s  a l e v e l  2 t a s k  

i n s t e a d  of  a l e v e l  3 j o b .  I n  t h i s  c a s e  t h e  l e v e l  2 t a s k  w i l l  n o t  
be  r u n n i n g  i n  p h y s i c a l  f i e l d  0 .  S i n c e  l e v e l  2 r u n s  i n  e x e c u t i v e  

mode ,  t h e  e n t i r e  a r c h i t e c t u r e  o f  t h e  o p e r a t i n g  e n v i r o n m e n t  
c h a n g e s .  The  f i e l d  r e f e r e n c e s  a r e  no l o n g e r  v i r t u a l  and  mapped 

b u t  a r e  r e a l  and unmapped. I O T I S  a r e  d i r e c t l y  e x e c u t e d .  S i n c e  
t h e  t a s k  is r u n n i n g  on  l e v e l  2 t h e  s c h e d u l e r ' s  e x e c u t i o n  i f  

r e q u e s t e d  w i l l  be d e f e r r e d .  T h i s ,  c o u p l e d  w i t h  t h e  f a c t  t h a t  a l l  
l e v e l  3 j o b  swaps  o r i g i n a t e  f rom t h e  s c h e d u l e r  means t h a t  t h e  

program w i l l  n e v e r  swap. 

To r e s t o r e  l e v e l  3 s t a t u s  ( w h i c h  is n e c e s s a r y  t o  a v o i d  a l e v e l  2 

queue  o v e r f l o w ) ,  a m o n i t o r  r o u t i n e  is  c a l l e d .  
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7.6  R E A L  TIME TASKS 

ETOS p r o v i d e s  t h e  c a p a b i l i t y  t o  execute  o n e  user  w r i t t e n  r e a l  

time t a s k .  Any p r i v i l e g e d  user may do t h i s  by i s s u i n g  t h e  ' H O O K '  

SYSCAL. T h i s  makes a p o r t i o n  o f  t h e  u s e r ' s  program a n  e x t e n s i o n  

of  t h e  r e s i d e n t  m o n i t o r  d u r i n g  i n t e r r u p t  p r o c e s s i n g .  

Whi l e  r u n n i n g  a s  t h e  r e a l  t ime t a s k ,  t h e  u s e r ' s  program executes  
on l e v e l  1. Note  t h a t  t h e  u s e r ' s  l e v e l  3 t a s k  r e m a i n s  unchanged 

( i . e . ,  i t  is  s t i l l  a c t i v e ) .  The  r e a l  t ime t a s k  is  a c t i v a t e d  when 
ETOS e n t e r s  l e v e l  1. S i n c e  t h e  l e v e l  3 t a s k  and t h e  l e v e l  1 t a s k  

( t h e  r e a l  time t a s k )  occupy  t h e  same v i r t u a l  m a c h i n e ,  t h e  l e v e l  3 
t a s k  m u s t  be  v e r y  c a r e f u l  n o t  t o  d e s t r o y  t h e  l e v e l  1 p rogram 
area. For example ,  a SETSTAT s h o u l d  be issued before t h e  HOOK so 

t h a t  a ^ C A C  d o e s n ' t  b o o t s t r a p  OS/8 o v e r  t h e  r e a l  t i m e  t a s k  a r e a .  
I f  t h i s  c a p a b i l i t y  is wanted  [ b o o t - s t r a p p i n g  O S / 8 ]  t h e  r e a l  t i m e  

t a s k  Shou ld  be l o c a t e d  i n  a v i r t u a l  f i e l d  g r e a t e r  t h a n  1. T h i s  
l o c a t i o n  w i l l  somewhat p r o t e c t  t h e  l e v e l  1 t a s k  f rom t h e  l e v e l  2 

t a s k .  Note t h a t  t h e  O S / 8  b o o t s t r a p  d e s t r o y s  l o c a t i o n  3646 i n  t h e  
h i g h e s t  v i r t u a l  f i e l d .  

T h e  amount of  time ETOS r e m a i n s  on  l e v e l  1 s h o u l d  be  m i n i m i z e d .  

I f  t o o  much t i m e  is s p e n t  on  l e v e l  1, i n t e r r u p t  s e r v i c i n g  f o r  
d e v i c e s  w i l l  b e  d e g r a d e d .  To g i v e  t h e  r e a l  t i m e  t a s k  maximum 
f l e x i b i l i t y ,  a m o n i t o r  c a l l  e x i s t s  t o  p u t  t h e  r e a l  t ime t a s k  on  
l e v e l  2 .  A t  t h i s  p o i n t  t h e  i n t e r r u p t  w i l l  b e  on  s o  t h a t  d e v i c e s  

w i l l  o p e r a t e  a t  maximum t h r o u g h p u t .  

T h e r e  is a s p e c i a l  h i g h - p r i o r i t y  word i n  t h e  l e v e l  2 q u e u e  

r e s e r v e d  f o r  t h e  r e a l - t i m e  t a s k .  When t h e  r e a l  t i m e  t a s k  
r e q u e s t s  t o  e n t e r  l e v e l  2 ,  t h e  s e q u e n c e  is  a s  f o l l o w s .  

1. R e a l - t i m e  t a s k  issues  a l e v e l  2 e n t r y  r e q u e s t .  
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2.  I f  l e v e l  2 was n o t  r u n n i n g  a t  t h e  t i m e  o f  t h e  r e a l  t ime 
i n t e r r u p t ,  t h e  r e a l  t i m e  t a s k  e n t e r s  l e v e l  2 
i m m e d i a t e l y .  

3. I f  l e v e l  2 was r u n n i n g ,  e x e c u t i o n  of  t h e  r e a l  t ime 
t a s k s ' s  l e v e l  2 s e r v i c e  m u s t  be d e f e r r e d .  The m o n i t o r  
l i n k a g e  r o u t i n e  c h e c k s  t o  see i f  t h e  h i g h  p r i o r i t y  word 
f o r  t h e  r e a l  t ime t a s k  i n  t h e  l e v e l  2 q u e u e  is  
a v a i l a b l e .  I f  i t  is ,  i t  w i l l  b e  u s e d ,  and  t h e  r e a l -  
time t a s k  w i l l  receive l e v e l  2 s e r v i c e  n e x t  ( b e f o r e  a l l  
o t h e r  i tems i n  t h e  q u e u e ,  b u t  a f t e r  h i g h - p r i o r i t y  d i s k  
s e r v i c e ) .  

4 .  I f  t h e  h i g h  p r i o r i t y  word is i n  u s e ,  t h e  r e q u e s t  e n t e r s  
t h e  l e v e l  2 queue  j u s t  l i k e  any  o t h e r  r e s i d e n t  m o n i t o r  
l e v e l  2 e n t r y .  The r e a l  t ime t a s k  r e c e i v e s  l e v e l  2 
s e r v i c e  a f t e r  a l l  o t h e r  items i n  t h e  queue .  

When t h e  l e v e l  2 p r o c e s s i n g  is c o m p l e t e ,  t h e  l e v e l  2 r o u t i n e  m u s t  
r e l e a s e  c o n t r o l  t o  ETOS. T h i s  is done  by c a l l i n g  a n o t h e r  m o n i t o r  

r o u t i n e .  T h i s  c a l l  s i g n i f i e s  t h e  end  o f  p r o c e s s i n g  by  t h e  r e a l  
time t a s k .  B e f o r e  t h e  r e a l  time t a s k  e n t e r s  l e v e l  2, t h e  M Q  is  
n o t  a v a i l a b l e  u n l e s s  i t  is p r e s e r v e d  and r e s t o r e d  upon r e t u r n  t o  

t h e  m o n i t o r .  

7 .7  P R I V I L E G E D  LEVEL 3 PROGRAMMING 

P r i v i l e g e d  l e v e l  3 j o b s  a r e  a l l o w e d  t o  a l t e r  t h e  e n v i r o n m e n t  i n  
which  t h e i r  v i r t u a l  machine  is r u n n i n g .  One o f  t h e  ways t h i s  c a n  

be  a c c o m p l i s h e d  is by  u s i n g  t h e  r e a l  t i m e  t a s k .  Two o t h e r  
me thods  a r e  a v a i l a b l e .  

The s i m p l e s t  of  t h e s e  is t h e  u s e  of  t h e  CUF ( C l e a r  User F l a g )  
i n s t r u c t i o n .  T h i s  i n s t r u c t i o n  c a u s e s  t h e  u s e r ' s  v i r t u a l  mach ine  

t o  run  i n  e x e c u t i v e  mode. T h e r e f o r e ,  I O T s  a r e  no l o n g e r  t r a p p e d  

and e m u l a t e d  b u t  a r e  d i r e c t l y  e x e c u t e d .  Any c h a n g e  f i e l d  
i n s t r u c t i o n s  go t o  r e a l  f i e l d s  i n s t e a d  o f  v i r t u a l  f i e l d s .  A TLS 

w i l l  d i r e c t l y  a f f e c t  t h e  c o n s o l e  w i t h  t h e  0 4  d e v i c e  code .  

S i n c e  t h e  i n t e r r u p t  is  o n ,  t h e  c l o c k  g e n e r a t e s  i n t e r r u p t s .  A t  
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s y s t e m  t i c k  t ime t h e  s c h e d u l e r  r u n s  and  t h e  u s e r ' s  f i e l d  may b e  

swapped.  When i t  is swapped back i n  t h e r e  is no r e s t r i c t i o n  o n  
where  i t  is p l a c e d ;  t h e r e f o r e ,  t h e  r e a l  f i e l d  may c h a n g e .  F o r  

t h i s  r e a s o n ,  i f  t h e  f i e l d  number is c r i t i c a l ,  a n  IOF s h o u l d  b e  
e x e c u t e d  w h e r e v e r  a swap is u n d e s i r a b l e .  To r e s t o r e  no rma l  l e v e l  

3 s t a t u s ,  t h e  SUF IOT s h o u l d  be u s e d .  The u s e r  f l a g  is n o t  s e t  
u n t i l  t h e  n e x t  JMP o r  JMS, I n t e r r u p t s  a r e  i n h i b i t e d  b e t w e e n  a 

C I F  and t h e  JMP/JMS t h a t  e f f e c t s  t h e  C I F .  

F o r  a f u l l  d i s c u s s i o n  o f  u s e r  m o d e / e x e c u t i v e  mode see p a g e  5-18 
i n  t h e  --- S m a l l  C o m p u t e r  -- Handbook  f r o m  D i g i t a l  E q u i p m e n t  

C o r p o r a t i o n .  

T h e  s e c o n d  me thod  of  a l t e r i n g  t h e  e n v i r o n m e n t  is  t o  r e q u e s t  t h e  

m o n i t o r  t o  e x e c u t e  i t s  j o b  o n  l e v e l  2 .  T h i s  a c t i o n  i s  
a c c o m p l i s h e d  by  i s s u i n g  t h e  6007  IOT. I n  e x e c u t i v e  mode, t h i s  

IOT is  c a l l e d  CAF ( C l e a r  A l l  F l a g s ) .  I n  t h e  ETOS l e v e l  3 
e n v i r o n m e n t ,  t h i s  IOT is c a l l e d  RMON, C o n t r o l  r e t u r n s  t o  t h e  

l o c a t i o n  f o l l o w i n g  t h e  RMON i n s t r u c t i o n .  ETOS is t h e n  o p e r a t i n g  

o n  l e v e l  2 .  The  d a t a  f i e l d  is i n i t i a l l y  s e t  t o  r e a l  f i e l d  1 b u t  
t h i s  may be changed  t o  any  f i e l d .  S i n c e  t h e  mach ine  is r u n n i n g  
on  l e v e l  2 t h e  p rogram w i l l  n o t  be  swapped.  T h e  i n t e r r u p t  is  on  
s o  d e v i c e s  w i l l  b e  s e r v i c e d .  The user  m u s t  i n s u r e  t h a t  h i s  

program d o e s  n o t  r ema in  on  l e v e l  2 t o o  l o n g .  I f  t h i s  h a p p e n s ,  

t h e  l e v e l  2 q u e u e  w i l l  o v e r f l o w ,  c a u s i n g  m o n i t o r  f a i l u r e .  
R e i n i t i a l i z a t i o n  o f  ETOS i s  n e c e s s a r y .  

To r e t u r n  t o  l e v e l  3, a m o n i t o r  r o u t i n e  is c a l l e d .  

7 .8  REAL-TIME DEMONSTRATION 

A s  a n  i l l u s t r a t i o n  of  t h e  r e a l - t i m e  f a c i l i t i e s  o f  ETOS,  t h e  
program RTDEMO.PA is i n c l u d e d  on t h e  d i s t r i b u t i o n  pack  i n  a c c o u n t  

C0,101. T h i s  program a l l o w s  you t o  p l a y  a b l o c k a d e  game on a 

VT52 t e r m i n a l .  The game s t a r t s  up w i t h  a t w e n t y - f o u r  by e i g h t y  
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p o s i t i o n  g r i d .  T h e r e  a r e  two p l a y e r s  on  t h e  VT52. The  l e f t - h a n d  

p l a y e r  s t a r t s  i n  t h e  l e f t - h a n d  s i d e  of  t h e  s c r e e n  i n  t h e  t w e l f t h  

row. 

The r i g h t - h a n d  p l a y e r  s t a r t s  a t  t h e  extreme r i g h t - h a n d  s i d e  o f  

t h e  s c r e e n  i n  t h e  t w e l f t h  row. Every  s e c o n d ,  two a s t e r i s k s  ( * )  

a r e  p l a c e d  o n  t h e  screen.  One a s t e r i s k  is  p l a c e d  n e x t  t o  t h e  

l a s t  a s t e r i s k  d i s p l a y e d  f o r  e a c h  p l a y e r .  I n  t h e  b e g i n n i n g  o f  t h e  
game, t h e  l e f t - h a n d  p l a y e r ' s  a s t e r i s k s  a r e  p l a c e d  t o  t h e  d i r e c t  

r i g h t  o f  t h e  l a s t  a s t e r i s k .  The r i g h t - h a n d  p l a y e r ' s  a s t e r i s k s  
a r e  p l a c e d  t o  t h e  d i r e c t  l e f t  o f  t h e  l a s t  a s t e r i s k .  % I f  a n y  

p l a y e r  a t t e m p t s  t o  p l a c e  a n  a s t e r i s k  i n  a p o s i t i o n  which a l r e a d y  
h a s  a n  a s t e r i s k  o r  i n  a p o s i t i o n  o f f  t h e  s c r e e n ,  t h e  p l a y e r  l o s e s  
t h e  p o i n t  and t h e  game s t a r t s  o v e r  a g a i n .  Each p l a y e r  c a n  c h a n g e  
t h e  d i r e c t i o n  o f  t h e  p l a c i n g  o f  t h e  a s t e r i s k s  b y  h i t t i n g  a 

p a r t i c u l a r  key on  t h e  VT52. The keys  and t h e i r  d i r e c t i o n s  a r e  
l i s t e d  i n  T a b l e  7-1. 

T a b l e  7-1 
R T D E M O ' s  Keys and  D i r e c t i o n s  

L e f t  P l a y e r  R i g h t  P l a y e r  
Key Key Di rec t  i o n  

W 
E 
D 
C 
X 
2 
A 
Q 

UP 
UP-RIGHT 
R I G H T  
DOWN-RIGHT 
DOWN 
DOWN-LE FT 
LEFT 
UP-LEFT 

To s t o p  t h e  game, p r e s s  t h e  c a r r i a g e  r e t u r n  k e y  on  t h e  VT52. To 

l i s t  t h i s  d e m o n s t r a t i o n  program on a t e r m i n a l ,  LOG I N t o  a c c o u n t  

10,103 o n  a c o p y  of  t h e  d i s t r i b u t i o n  p a c k  and  e n t e r  TYPE 

RTDEMO . P A < R E T > .  

To a s s e m b l e  t h e  program and s a v e  i t  i n  y o u r  a c c o u n t ,  copy  t h e  
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s o u r c e  p rogram t o  your  a c c o u n t  s t o r a g e  a r e a  a n d  e n t e r  t h e  

commands o f  F i g u r e  7-2. 

F i g u r e  7-2 
C o m p i l i n g  and  S a v i n g  RTDEMO 

.COMPILE RTDEMO 

L I N K S  GENERATED:  0 
ERRORS D E T E C T E D :  0 
.LOAD RTDEMO 
.SAVE DSK:RTDEMO 
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