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ABSTRACT , 

..This document is designed for the users of the OS910 real-time 

operating system for the SDS-910 -- PDP-15 computer network. It 

describes what information the user must provide to the system for 

successful operation. Included is a description of all programped 

operators (POPS) that will be of use to the user. 
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1. INTRODUCTION 

This  document con ta ins  a  d e s c r i p t i o n  of those f a c i l i t i e s  

needed by the  u s e r  t o  i n t e r a c t  wi th  t h e  OS910 system f o r  t h e  , 

SDS-910 -- PDP-15 computer network. A l l  t h e  programmed dpe ra to r s  

(POPS) a r e  d i s c u s s e d . s o  t h e  u s e r  can,know what i s  needed by t h e  

POP and what w i l l  be r e tu rned  ( i f  anyth ing)  by the, POP. 

2 .  USER PROGRAM STRUCTURE 

The s t r u c t u r e  of a . u s e r l s  program i s  a s  fo l lows:  

I D  /KEY TABLE 



The IDIKEY TABLE, which i s  suppl ied  by t h e  use r ,  must have 

t h e  form: 

WORD 
1 I D  a  /I KEY ENTRIES 

2 ADDRESS OF INTERRUPTl , 

3 ADDRESS OF INTERRUPTl HANDLER 

4 ADDRESS OF INTERRUPT2 

5 ADDRESS OF INTERRUPT2 HANDLER 

6 OPEN ENTRY POINT 

7 CLOSE ENTRY POINT 

8 KEY 1 BUFFER LOCATION 

9  KEY 1 ENTRY POINT 

2 ~ + 6  KEY N BUFFER LOCATION 

2 ~ + 7  KEY N ENTRY POINT 

Taking k a c h " i e c t i o n  i n  order ,  we have: 

1. WORD 1: 

b i t s  0-8: t h e  I D  number ( i n  the  range 51 I--537) assigned 
by t h e  system s t a f f .  

b i t  9: , t h e  a / i  ( a c t i v e l i n a c t i v e )  f l a g  f o r  t h e  u s e r .  I f  
t h i s  b i t  i s  s e t  t o  zero, then  t h e  u s e r  i s  assumed t o  be 
i n  t h e  a c t i v e  (running)  s t a t e .  



b i t s  10-23: maximum key va lue  used.  

2.  WORDS 2  and 3: 

Addresses of t h e  u s e r ' s  f i r s t  i n t e r r u p t  l o c a t i o n  and t h e  
u s e r  i n t e r r u p t  handler  f o r  i t .  I f  t h e  u s e r  does not  
have an i n t e r r u p t  f o r ' h i s  o r  h e r  experiment,  t hen  put :  

WORD2 OCT 77777777 
WORD 3 BRM 2. 

3 .  WORDS 4 and 5: 

Addresses of  t h e  u s e r ' s  second i n t e r r u p t  l o c a t i o n  and 
t h e  u s e r  i n t e r r u p t  hand le r  f o r  i t .  I f  t h e  u s e r  does 
no t  have an i n t e r r u p t  o r  does no t  have two i n t e r r u p t s  
f o r  h i s  o r  h e r  experiment,  t h e n  put :  

WORD4 OCT 77777777 
WORDS BRM 2. 

4. WORD 6 :  

User ' s  OPEN r o u t i n e  e n t r y  p o i n t .  

5. WORD 7: 

User ' s  CLOSE r o u t i n e  e n t r y  p o i n t .  

6 .  THE ENTRIES: 

These a r e  p a i r s  of d a t a  b u f f e r  l o c a t i o n  and e n t r y  p o i n t  
a s s o c i a t e d  w i th  each key used i n  t h e  PDP-15 ALECS program. 
To conserve space i n , t h e  SDS-910 t h e  u s c r  i s  asked t o  assign 
t h e  keys i n  numerical o r d e r .  

This  t a b l e  i s  used i n  t h e  fo l lowing  manner. 

1. When t h e  t a s k  t h a t  r e s i d e s  i n  t h e  PDP-15 performs an OPEN 
f o r  t h e  EXPERIMENT f i l e ,  t h e  a / i  b i t  i s  s e t  t o  ze ro  f o r  t h a t  
user. The i i s ~ r  ' s i n t e r r u p t  ( 0 )  are  cannecled through t h e  
system and i s ( a r e )  set a c t i v e .  F i n a l l y ,  t h e  u s e r ' s  open 
r o u t i n e  i s  schedlll.ed f o r  execut ion .  

2. When a  t a s k  i s  t o  be d i spa tched ,  t h e  a / i  b i t  i s  checked. 
I f  t h e  b i t  i s  s e t  t o  one ( i n a c t i v e )  t h e  t a s k  i s  f l u shed  
from t h e  system. 



3 .  When information i s  s e n t  t o  t he  SDS-910 f o r  t he  use r ,  
t h e  key, say  i, assoc ia t ed  wi th  t h e  da t a ,  i s  used t o  
f i n d  t h e  address  of t h a t  a r e a  of t h e  u s e r ' s  s to rage  
which w i l l  con ta in  t h e  d a t a  ( t h e  s t o r a g e  a r e a  must be 
l a r g e  enough t o  con ta in  both c o n t r o l  in format ion  
i . e . ,  two words of s to rage  f o r  a read  r e tu rn ,  and the  
d a t a ) .  Associated with the  b u f f e r  address  i s  a s e r v i c e  
r o u t i n e  e n t r y  p o i n t  add res s .  Using t h e  address  of t h e  
(use r  supp l i ed )  bu f fe r ,  t h e  e n t r y  p o i n t  address  f o r  t h e  
s e r v i c e  r o u t i n e ,  and t h e  u s e r ' s  I D  value, a t a s k  queue 
node i s  c rea t ed ,  thus  scheduling t h e  execut ion  of t h e  
u s e r ' s  s e r v i c e  r o u t i n e .  

4 ,  When t h e ,  u s e r  i ncu r s  a  r ea l - t ime  (RT) e r r o r ,  (by us ing  an 
i n v a l i d  i n t e r f a c e  (EOM) address  f o r  h i s  experiment) t h e  
RT e r r o r  s e r v i c i n g  r o u t i n e  r e s e t s  t h e  a / i  b i t ,  sends 
informat ion  t o  t he  PDP-15 t h a t  t h e  u s e r  has  i ncu r red  an  

. .RT e r r o r  and then  al lows t h e  u s e r  t o  f i n i s h  execut ion  
of t h e  t a s k .  

5 .  When t h e  u s e r ' s  code , in  t he  PDP-15 performs a  CLOSE of 
t he  EXPERIMENT f i l e ,  a  record i s  t r ansmi t t ed  t o  t h e  
SDS-910 t o  i n d i c a t e  t h i s .  The SDS-910 system then  r e s e t s  
t h e  a / i . b i t  t o  i n a c t i v e ,  t u r n s  o f f  t h e  i n t e r r u p t s  
a s soc i a t ed  wi th  t h i s  u se r ,  and schedules  t h e  u s e r ' s  CLOSE 
r o u t i n e  . 

The ID/KEY TABLE i s  u s e r  generated.  The t a b l e  i s  easy  t o  

c r e a t e .  For a  I D  number of 524, and a  t o t a l  of two keys, t h e  

t a b l e  can be cons t ruc ted  a s  fol lows:  

OCT 
OCT 
BRM 
OCT 
BRM 

. HLT 
HLT 
HLT 
HLT 

' HLT 
HLT 

52440002 
242 
CHAR '. 

243 
CHAR 
OPEN 
CLOSE , 

BLOCK 
READ 
DATA 
SEND 

ADDRESS of INTERRUPTl 
ADDRESS of INTERRUPTl HANDLER 
ADDRESS of INTERRUPT2 
ADDRESS of INTERRUPT2 HANDLER 
OPEN ENTRY POINT 
C W S E  ENTRY POINT 
KEY ONE BUFFER AREA 
KEY ONE ENTKY POINT 
KEY TWO BUFFER AREA 
KEY TWO ENTRY POINT 

The f i r s t  word, dec lared  OCT 52440002, h a s ,  t h e  f i e l d  va lues :  b i t s  

0-8 set; t o  524 i.e., the  user I D  nutuber,, b i t  9 s e t  t o  1 ( i n a c t i v e )  8 
, . 



and b i t s  10-23 s e t  t o  00002, t h e  t o t a l  number of keys.  The r o u t i n e  

names have been a r b i t r a r i l y  chosen. The d e c l a r a t i o n s  u s ing  

HLT name 

c r e a t e  a  word con ta in ing  t h e  s t o r a g e  address  f o r  'name'. 

I f  a  u s e r  does not  d e s i r e  t o  have a  t a s k  au toma t i ca l l y  scheduled 

f o r  a  s p e c i f i c  key, a s imple a r t i f i c e  must be used. The s e r v i c e  

r o u t i n e  e n t r y  p o i n t  f i e l d  must' r e f e r e n c e  a  ( u s e r  supp l i ed )  r o u t i n e  

c o n s i s t i n g  of nothing more than:  

RTNE P  ZE 
BRR - k - 1  

Thus, no work w i l l  be done by t h e  " se rv i c ing  rout ing",  bu t  r a t h e r  

w i l l  j u s t  r e t u r n .  This  can be done f o r  OPEN and CLOSE r o u t i n e s  i f  

t h e  u s e r  d o e s n ' t  need t o  i n i t i a l i z e  t h e  experiment i n  some way. 

. 3.  USER INTERRUPT PROCESSING 

A l l  u s e r  i n t e r r u p t s  a r e  handled through t h e  system. The system 

w i l l  turn-on t h e  u s e r ' s  i n t e r r u p t s  when an OPEN of  t h e  EXPERIMENT f i l e  

f o r  t h e  u s e r  i s  executed i n  t h e  corresponding PDP-15 code. The system 

w i l l  t u r n - o f t  t h e  u s e r ' s  i n t e r r u p t s  when a  CLOSE of  t h e  EXPERIMENT 

f i l e  i s  executed i n  t h e  corresponding PDP-15 code. 

The u s e r  can turn-on and tu rn -o f f  h i s  o r  h e r  i n t e r r u p t s  w i t h  t h e  use  

of . the  POPS, PON and POFF, respect ive1.y.  P O N  needs t h e  address  of , 

t h e  u s e r  i n t e r r u p t  s e r v i c i n g  r o u t i n e  i n  the A r e g i s t e r .  This  g ives  

a  u s e r  t h e  f l e x i b i l i t y  t o  have more t hen  one i n t e r r u p t  code p e r  

i n t e r r u p t  by j u s t  f u r n i s h i n g  t h e  system t h e  address  of  t h e  app rop r i a t e  

i n t e r r u p t  r o u t i n e  address .  



EXAMPLE : POFF 242 

LDA INTHAN 
1 

PON 241 

TURN-OFF INTERRUPT 242 

LOAD ADDRESS OF INTERRUPT HANDLER 

INTHAN HLT INT ADDRESS OF INTERRUPT HANDLER 

Each u s e r  i s  assigned a  p a r t i c u l a r  p r i o r i t y  f o r  h i s  o r  h e r  

experiment i n  t h e  SDS-910 computer. This means t h a t  when an i n t e r r u p t  

f o r  t h e  u s e r  comes i n t o  t h e  SDS-910 from t h e i r  experiment, t h e  code 

t h a t  i s  executed t o  handle  t h e  i n t e r r u p t  i s  executed i n  a  p r i o r i t y  

mode. Therefore ,  a l l  i n t e r r u p t  h a n d l e r s ' s h o u l d  on ly  do those  t h ings  

necessary  t o  " f i e ld" '  t h e  i n t e r r u p t ,  i. e . ,  t u rn -o f f  t h e  i n t e r r u p t  

w i th  a  POFF'and schedule  a  t a s k  t o  handle  what t h e  i n t e r r u p t  i s  

say ing  needs t o  be done. .Then e x i t  t o  l eave  t h e  p r i o r i t y  mode and 

t h e  system w i l l  g ive  c o n t r o l  t o  t h e  t a s k  you have scheduled.  

There i s  one i n t e r r u p t  e r r o r  t h a t  a f f e c t s  t h e  u se r ,  bu t  i s  n o t  

w i t h i n  h i s  sphere  of c o n t r o l .  This  i s  t h e  r e a l - t i m e  ( R T ) . e r r o r  

i n t e r r u p t .  An RT e r r o r  i s  i n c u r r e d  by i n c o r r e c t l y  add re s s ing  (U3M) 

a  u s e r ' s  experiment.  I n  a l l  cases ,  an i n t e r r u p t ,  w i t h , t h e  ONCODE 

s e t  t o  zero, i s  scheduled f o r  t r ansmis s ion  t o  t h e  PDP-15. This  w i l l  

cause t h e  PDP-15 system t o  shutdown a l l  o f  t h e  u s e r ' s  codes i n  the  

PDP-15 and t h e  PDP-15 system w i l l  send a  CLOSE of  t h e  EXPERIMENT f i l e  

t o  t h e  SDS-910 system. 



4. USER TASK SCHEDULING 

Users have t h e  a b i l i t y  t o  e f f e c t  t he  scheduling of t a s k s .  There 
I 

a r e  two c l a s s e s  of u s e r  scheduled t a sks :  norma1;and c lock  dependent. 

A normal t a s k  i s  one t h a t  w i l l  do, say, angle  d e r i v a t i o n  f o r  one 

of  t h e  experiments,  o r  a t a s k  t h a t  OS910 schedules  f o r  t h e  user ,  t o  

t r e a t  d a t a  s e n t  t o  t h e  u s e r  from the  DEC PDP-15, To e f f e c t  t h e  

scheduling of such a t a sk ,  t h e  u s e r  executes  t h e  POP: 

SKDTSK 0 

Here, t he  operand f i e l d  i s  not  used, bu t  cannot be e l imina ted  due t o  

assembly language r e s t r i c t i o n s .  The con ten t s  of t h e  A and B r e g i s t e r s  

supply t h e  r equ i r ed  parameters .  The A r e g i s t e r  must c o n t a i n  the  e n t r y  

p o i n t  address  of t h e  t a s k  be ing  scheduled, and t h e  B r e g i s t e r  must 

con ta in  e i t h e r  t h e  address  of t h e  ( p o s s i b l e )  s e t  of parameters ,  o r  

be s e t  t o  -1 ( i n d i c a t i n g  no parameters ) .  The parameter  1 i s t . a d d r e s s  

. i s  passed back t o  t h e  u s e r  i n  t h e  A r e g i s t e r  when h e . i s  g iven  con t ro l .  

There a r e  t h r e e  c l o c k  queues t h a t  t h e  u s e r  may have t a s k s  
. . 

scheduled on. The a s soc i a t ed  c locks  have approximate pe r iods  of 

12 .8  msec. ( f a s t  c lock) ,  102.4 msec. (medium c lock ) ,  and 1.6384 s e c .  

(slow c lock ) .  The c locks  may be p r o f i t a b l y  employed when t a s k s  must 

be executed a f t e r  performing a de l ay  ope ra t ion .  This could happen 

when a s h a f t  on a t e s t  bed i s  t o  be swung t h r u  an  a rc ,  and t h e  amount 

of time r equ i r ed  f o r  t h e  o p e r a t i o n  i s  both known and a t  l e a s t  a s  much 

a s  t h e  f a s t  c lock .  The u s e r  could then  schedule a t a s k  on ' the 

app ropr i a t e  clock,  and "delayff  process ing .  



To perform t h e  schedul ing,  t h e  u s e r :  

1. S e t s  t h e  con ten t s  of t h e  A r e g i s t e r  t o  t h e  e n t r y  p o i n t  
address  of t h e  t a s k  t o  be scheduled;  . 

2 .  S e t s  t h e  B r e g i s t e r  con ten t s  t o  r e f e r e n c e  any parameters ;  

3 .  Executes one o f :  

SKDFST 0 F a s t  Clock 
SKDMED 0 Medium Clock 
SDKSLO 0 Slow Clock 

where t h e  operand, a l though r equ i r ed  by t h e  assembler ,  
i s  no t  used, and i s  a r b i t r a r y .  

When t h e  a p p r o p r i a t e  c lock  , t i c k s ,  t h e  u s e r ' i s  g iven  c o n t r o l .  The 

parameter  l i s t  address  i s  passed t o  t h e  u s e r  i n  t h e  A r e g i s t e r .  

5 .  DEC PDP-15 TO SDS-910 COMMUNICATION 

It should be kept  i n  mind t h a t  programs r e s i d i n g  i n  t h e  SDS-910 

have an a s s o c i a t e d  major program r e s i d i n g  i n  t h e  DEC PDP-15. The DEC 

PDP-15 program t r e a t s  t h e  SDS-910 a s  nothing more t han  a  s p e c i a l  , 

purpose f i l e  s t r u c t u r e ,  and ' i n t e r r u p t  gene ra to r .  Thus, i t  w i l l  perform 

OPEN'S, CLOSE'S, READ'S, and WRITE'S., t o  t h e  EXPERIMENT f i l e  (which i s  

t h e  SDS-910; and t h e  u s e r ' s  s e r v i c i n g  programs r e s i d i n g  i n  t h e  SDS,-910). 

An OPEN of  t h e  EXPERIMENT f i l e  w i l l  cause a  message t o  be 

t r ansmi t t ed  t o  t h e  SDS-910 wi th  a  key f i e l d  v a l u e  of  z e r o .  Upon r e c e i p t  

o f  a  key ze ro  record ,  t h e  system a c t i v a t e s  t h e  u s e r ' s  i n t e r r u p t s  and 

schedules  t h e  u s e r l , s  OPEN r o u t i n e  f o r  execut ion .  

A CLOSE o f  t he  EQERMNT f i l e  causes  a  "shutdown" message t o  be 

t r a n s m i t t e d  t o  t h e  SDS-910. Upon r e c e i p t  of t h i s  message, OS910 w i l l  



schedule  t h e  shutdown of t h e  u s e r ' s  SDS-910 r e s i d e n t  code. The 

system w i l l  a l s o  tu rn-of f  t h e  u s e r ' s  i n t e r r u p t s .  

A WRITE t o  t h e  EXPERIMENT f i l e  w i l l  t r a n s m i t  d a t a  . t o  t h e  b u f f e r  

a r e a  i n  t h e  SDS-9'10 u s e r ' s  code. Because o f  t h i s  a c t i o n ,  a  u s e r  

supp l i ed  t a s k  w i l l  a l s o  be scheduled t o -  t r e a t  t h e  d a t a .  I f  t h e  u s e r  

wants t o  schedule  a t a s k  i n  t h e  SDS-910 from t h e  PDP-15 a  "dummy" 

w r i t e  can be executed which w i l l  schedule  t h e . t a s k  a s s o c i a t e d  with 

t h e  key i n  t h e  PDP-15. Note: The u s e r  must s t i l l  supply a  d a t a  

a r e a  f o r  t h e  SDS-910 system t o  t r a n s f e r  t h e  in format ion .  
. . 

A READ of  t h e  EXPERIMENT f i l e  does n o t  t r a n s m i t  any d a t a .  Rather,  

i t  r e q u e s t s  t h e  SDS-910 r e s i d e n t  u s e r ' s  program t o  r e t u r n  some i n f o r -  

mation ( t h u s , , t h e  term "read r eques t " ) .  Upon r e c e i p t  of  t h i s  message, 

OS910 w i l l  s t o r e ,  i n  t h e  u s e r  suppl ied  b u f f e r  a r ea ,  t h e  l eng th  

parameters ,  and t h e  f i e l d  termed "key l o c a t i o n  i n  CALI'. Thus the  

d a t a  a r e a  must be two words longer  t han  ' the  l e n g t h  of  d a t a  t h a t  w i l l  

be s e n t  back t o  t h e  PDP-15 program. It i s  recommended t h a t -  t h e  u s e r  

have an  event  v a r i a b l e  t h a t  can h e  waitPd on i n  h i s  o r  h c r  PDP..15 

code a s s o c i a t e d  wi th  t h e  READ of t h e  experiment f i l e .  F a i l i n g  t o  do 

t h i s  can l ead  t o  use of a  d a t a  a r e a  t h a t  d o e s n ' t  have t h e  proper  

in format ion  i n  i t .  

P l e a s e  no t e  t h a t  when numeric va lues  a r e  t r a n s m i t t e d  t o  a  u s e r ' s  

program i n  t h e  SDS-910, t h e  18 b i t  d a t a  v a l u e s  a r e  expanded t o  24 b i t  

form. The 18 b i t s  of  d a t a  a r e  p laced  i n  b i t s  6-23 of t h e  word, and 



b i t  6 i s  expanded, t o  t h e  l e f t ,  throughout  b i t s  0-5 of t h e  SDS-910 

word. ~ h u s ' ,  i f  t h e  u s e r  i s  t r a n s m i t t i n g  o t h e r  t han  FIXED d a t a  va lues  

t h e  u s e r  w i l l  have t o  c o r r e c t  t h e  v a l u e s  i n  h i s  o r  h e r  d a t a  a r ea .  

6 .  SDS-910 TO DEC PDP-15 COMMUNICATION 

There a r e  two methods of communication t h a t  an OS910 u s e r  has 

a v a i l a b l e .  F i r s t ,  one i s  a b l e  t o  i n i t i a t e  a  read  r e t u r n  ( a  r e p l y  t o  

a  DEC PDP-15 i n i t i a t e d  READ). Secondly, t h e  u s e r  may t r ansmi t  an 

ONCODE corresponding t o  an i n t e r r u p t  s i g n a l .  I n d i r e c t l y ,  t h e  user 

may cause an  RT e r r o r  i n t e r r u p t  s i g n a l  (ONCODE = 0) t o  b e ' t r a n s m i t t e d  

by execut ing  an i n v a l i d  add re s s  f o r  a  u s e r ' s  experiment .  

There a r e  t h r e e  types  of r ead  r e t u r n s :  FIXED, FLOAT, and MA 

r e t u r n s .  Each of t he se  r e q u i r e s  a  s p e c i f i c  d a t a  s t r u c t u r e .  These a re :  

1. One word read  r e t u r n  (FIXED): . 

WORD 1: Length of t r a n s f e r  

WORD 2: . "Key l o c a t i o n  i n  CAT," va lue  

WORD 3: FIXED d a t a  v a l u e  

where t h e  f i r s t  word of  t h i s  a r e a  i s  t h e  same a s  
t h a t ' c c n t  wi th  t h e  read requesl, i n i t i a l l y .  

2 .  Two word read  r e t u r n  (FLOAT): 

WORD 1: ~ e n ~ t h  of t r a n s f e r  

WORD 2 : , . "Key l o c a t i o n  i n  CAI," va lue  

WORD 3: ' Data v a l u e  one, EXPONENT 

WORD 4: Data v a l u e  two, MANTISSA 



NOTE: I f  you a r e  going t o  send back a  FLOAT number, you must f i r s t  

compact i t  i n t o  i t s  18 b i t  form because t h e  SDS-910 system w i l l  j u s t  

t runca te '  t h e  f i r s t  6 high o r d e r  b i t s  t o  make-up t h e  d a t a  t r a n s f e r  b u f f e r .  

The u s e r  can send f l o a t  numbers from t h e  SDS-910 t o  t h e  PDP-15 i n t o  a  

f i x e d  o r  b i t  a r r a y  t h a t  i s  twice  a s  long a s  t h e  number of  words be ing  

s e n t .  

3 .  DMA read  r e t u r n  (FIXED o r  FLOAT): 

WORD 1: ~uml;er of d a t a  v a i u e s  t o  send 

WORD 2:  "Key l o c a t i o n  i n  CAL" va lue  

WORD 3: Data va lue  one 

WORD (n+2) Data va lue  n  

where t h e  "number of d a t a  v a l u e s  t o  SEND" does no t  
i nc lude  t h e  "key l o c a t i o n  i n  CALI' f i e l d .  

These d a t a  a r e a s  a r e  re fe renced  by t h e  operand f i e l d  v a l u e s  of  the POPS: 

1. SNDFIX r e f :  

Thc r c f c r e n c e ' i s  to a FIXED read r e t u r n  area; 

2 .  SNDFLT r e f :  

The r e f e r e n c e  i s  t o  FLOAT read  r e t u r n  a r e a ;  

3. SENDMA r e f :  

The r e f e r e n c e  i s  t o  a  DMA read  r e t u r n ' a r e a .  

The invoked POP w i l l :  

1. Crea te  a  r e g u l a r  send queue (SNDQUE) e n t r y  t h a t  
r e f e r e n c e s  t h e  a p p r o p r i a t e  t r ansmis s ion  r o u t i n e  
and a  b u f f e r  ( o r  l i s t ,  t h e r e o f )  con ta in ing  t h e  d a t a ;  



2 .  Compress t h e  d a t a  from 24 b i t  format t o  18 b i t  format,  
a s  r equ i r ed  by t h e  DEC PDP-15; 

3 .  I n s e r t  t h e  d a t a . i n t o  t h e  b u f f e r  node(s)  a s  r equ i r ed .  

This  ac t i on ,  which amounts t o  dynamic bu f f e r ing ,  i s  done t o  ensure 

t h e  i n t e g r i t y  of t h e  u s e r ' s  d a t a .  I f  t h e  d a t a  were t o  be l e f t  i n  

t h e  u s e r ' s  a r e a  whi le  awai t ing  t ransmiss ion ,  t h e r e  would need t o  be 

some n o t i f i c a t i o n  technique  developed t o  ensure  t h a t  t h e  u s e r  d id  

no t  w r i t e  over  h i s  o r  h e r  own d a t a .  

There i s  one o t h e r  send POP, SNDINT. This  POP sends an  i n t e r r u p t  

t o  t h e  u s e r ' s  a s s o c i a t e d  PDP-15 code ON EXPT b lock .  There, t h e  ONCODE 
. . 

b u i l t - i n  f u n c t i o n  can be used t o  o b t a i n  t h e  va lue  s e n t  from t h e  SDS-910. 

USE : 

LDA ONCODE 
SNDINT 0 

Here ONCODE c o n t a i n s  t h e  ONCODE t h a t  w i l l  be s e n t  t o  t h e  PDP-15 program. 

7 .  FLOATING 'POINT POPS 

A l l  of t h e  f l o a t i n g  p o i n t  r o u t i n e s ,  except  t h e  convers ion  rou t ines ,  

have been t aken  from the SDS-910 POPS Manual and modif ied t o  work wi th  

OS910. The ones which a r e  a v a i l a b l e  a r e  ' add i t ion  (FSA), s u b t r a c t i o n  (FSS), 

m u l t i p l i c a t i o n  (FSM), d i v i s i o n  (FSD), and nega t ion  (FSN) . Two o t h e r  POPS 

f i x e d  t o  f l o a t  conversion (FFL) and f l o a t  t o  f i x e d  convers ion  (FFI) ( f o r  

SDS-9.10 numbers on ly)  a r e  a v a i l a b l e .  A l l  of  t h e  above POPS a r e  f o r  

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



The conversion r o u t i n e s  assume t h e  va lue  t o  be converted i s  i n  

t h e  A r e g i s t e r  ( f o r  f i xed  v a l u e s )  o r  t h e  A and B r e g i s t e r s  . ( f o r  

f l o a t  v a l u e s )  and r e t u r n  with t h e  va lue  converted i n  t h e  A o r  A and 

B r e g i s t e r s .  

The A and B r e g i s t e r s  should be loaded wi th  t h e  va lue  t h e  u se r  

wants negated ( i n  t h e  case  of FSN) o r  wi th  t h e  f i r s t  operand, A 

r e g i s t e r  should. con ta in  t h e  mant i ssa  and t h e  B r e g i s t e r  should 
. . 

con ta in  t h e  exponent. The address  f i e l d  s p e c i f i e d  i n  t he  POP 

i n s t r u c t i o n  should r e fe rence  t h e  second operand f i e l d  (EXPONENT, 

MANTISSA). The r e s u l t  of t he '  ope ra t ion  w i l l  be i n  t h e  A and B 

r e g i s t e r s . .  

EXAMPLE A/B: 

LDB ' A 

. LDA At1 

FSD B 

A OCT /EXPONENT f o r  A 

OCT ' /MANTISSA f o r  A 

B . OCT /EXPONENT f o r  B 

oCT , : /MANTISSA f o r  B. 

The r e s u l t  of t h e  d i v i s i o n  w i l l  be i n  t h e  A and B r e g i s t e r s  when 

c o n t r o l  i s  g iven  back t o  t h e  u s e r ' s  program. 



8. FIXED POINT POP 

A l l  o f  t h e  f i x e d  p o i n t  r o u t i n e s ,  have b e e n , t a k e n  from t h e  

' 

SDS-910 POPS manual 'and modified t o  work w i t h  0~9 '10 .  M u l t i p l i c a t i o n  

(MUL), Div i s ion  (DIV) and'  a  branching rou t ine ,  skip,  i f  equa l  (SKE) 

a r e  a v a i l a b l e  t o  t h e  u s e r .  

The f i r s t  operand should be i n  t h e  A r e g i s t e r  and t h e  second 

operand i n  t h e  add re s s  f i e l d  of  t h e  POP. 

EXAMPLE A/B: 

LDA A 

D I V  . B 

A OCT /FIXED VALUE f o r  A 

B OCT /FIXED VALUE f o r  B. 

The r e s u l t  i s  i n  t h e  A r e g i s t e r  when c o n t r o l  i s  g iven  back t o  t h e  u s e r .  

9. PAUSE POP 

Thfs r o u t i n e  i s  designed t o  a l l ow  a u s e r  t o  cause a  de l ay  i n  

execut ion .  The add re s s  f i e l d  w i l l  a l l ow  t h e  u s e r  t o  r e t u r n  t o  some 

o t h e r  p o i n t  i n  h i s  o r  h e r  code when c o n t r o l  i s  r e s t o r e d  t o  t h e  program. 

EXAMPLE : 

SKN VALUE 

BRU . *+2 

PAUSE . . 
*-2 



This  example w i l l  cause a de l ay  i n  execut ion  u n t i l  some o t h e r  

code (presumably i n  an i n t e r r u p t  r o u t i n e )  s e t s  VALUE nega t ive .  

PAUSE i s  a v a r i a b l e  de l ay  depending on t h e  number of u s e r s  i n  the  

system a t  t h e  t ime.  

The u s e r  i s  asked t o  use  t h e  PAUSE POP i n s t e a d  of  an i n f i n i t e  

loop s o  o t h e r  u s e r s  of t h e  system can be  execut ing  codes whi le  t he  

u s e r  i s  w a i t i n g  f o r  t h e  d e s i r e d  event  t o  happen. NOTE: The PAUSE 

POP cannot be used i n  an i n t e r r u p t  r o u t i n e .  



TABLE 1 

OS910 POPS 

LOCATION 

100 

POP - 
SKDFST 

SKDMED 

SKDSLO 

SKDTSK 

S NDF I X  

SNDFLT 

SENDMA 

SNDINT 

FFL 

D I V  

MUL 

FSN 

FSD 

F SM 

--I . . h 55 

FSA 

FF I 

PAUSE 

6 Ia 

PON 

POFP 

PURPOSE 

Schedule a t a s k  on t h e  f a s t  c lock .  

Schedule a t a s k  on t h e  medium c lock .  

Schedule a t a s k  on t h e  slow c lock .  

Schedule.. a t a s k  f o r  execut ion .  

Send PDP-15 a f i x e d  va lue  on a read  r e t u r n .  

Send PDP-15 a f l o a t  va lue  on a read  r e t u r n .  

Send PDP-15 a DMA t r a n s f e r  on a read  r e t u r n .  

Send PDP-15 an  i n t e r r u p t .  

Fixed t o  f l o a t  conversion.  

Fixed d i v i d e .  

T ixed  m u l t i p l y .  

F l o a t  nega te .  

F l o a t  d i v i d e .  

F l o a t  m u l t i p l y .  

F l o a t  s u b t r a c t .  

F l o a t  add. 

F l o a t  t o  f i x e d  conversion.  

Crea t e  pause i n  execut ion .  

Skip on equal .  

Turn-on u s e r  i n t e r r u p t .  

Turn-off u s e r  i n t e r r u p t .  



TABLE 2 

Special clock time counter. 

Constant -1. 

Constant 0. 

Constant ,l . 
Constant 2. 

Constant 3. 

Constant 4 ,  ' 

System cold start routine address. 
. . 

System tasker address. 

RAID entry point address. ' 



APPENDIX A 

SDS-910 SYSTEM AND PROGRAM LOADER ROUTINES: 

These r o u t i n e s  load SDS-910 program i n t o  t h e  SDS-910 computer 

when used i n  conjunc t ion  wi th  t h e  PDP-15 LOADER. There a r e  two 

modes of ope ra t i on ;  

1. i n i t i a l  (system and program) load, 

2 .  load under system c o n t r o l .  

When t h e  i n i t i a l  load mode i s  chosen, t h e  program ze roes  core,  

. . 
' sets-up t h e  i n t e r r u p t  vec to r s ,  and loads  t h e  system and u s e r s  programs 

i n t o  t h e  SDS-910. I f  a load  under system c o n t r o l  i s  done t h e  program 

j u s t  loads  t h e  u s e r  program i n t o  t h e  SDS-'910. The program i s  on both 

paper  t ape  and PDP-15 d i s k .  

HOW TO USE INITIAL SYSTEM LOADER (IPL): 

1. . ~ e a d  i n  t h e  SDS-910 system loade r  paper  t a p e  on t h e  SDS-910. 

a .  , P u t  RUN/IDLE swi tch  t o  i d l e .  

b.  Turn r e g i s t e r  s e l e c t  switch t o  A r e g i s t e r .  ' P u s h  
s t a r t  bu t ton .  

c .  Turn r e g i s t e r  s e l e c t  switch t o  C r e g i s t e r .  Push 
s t a r t  bu t ton .  

d .  Turn r e g i s t e r  s e l e c t  swi tch  t o  B r e g i s t e r .  Push 
start  bu t ton .  

e .  T u r n . r e g i s t e r  s e l e c t  switch t o  X r e g i s t e r .  Push 
s t a r t  bu t ton .  

f .  Turn r e g i s t e r  s e l e c t  swi tch  t o  C r e g i s t e r .  . ' 

g.  P u t  paper  t ape  l oade r  i n  paper  t ape  r e a d e r .  Make 
s u r e  t h e  load run  knob on t h e  paper  t ape  r e a d e r  i s  
i n  LOAD when loading  and RUN when you move t o  t h e  
next  s t e p .  



h.  Turn power on t o  paper  t ape  r e a d e r .  

i, Move RUN/IDLE swi tch  t o  RUN. 

j. L i f t  FILL swi tch .  

Paper  t a p e  should read  i n .  

1. Turn power o f f  t o  paper  t a p e  r e a d e r .  

m. Re-wind paper  t a p e .  

2. On t h e  PDP-15 sid,e:  

a .  Zero PDP-15 core .  See systems o p e r a t i o n  book; 

b.  Se t  add re s s  r e g i s t e r  t o  17720 by us ing  t h e  console  
swi tches .  Read i n  PDP-15 sys@em us ing  t h e  system 
loade r  t a p e .  

c .  On t h e  PDP-15 console :  

1. J l O O  CR 

2.  . P r e s s  cont inue  on t h e  console .  

d .  'CNTL A, t h e  system w i l l  respqnd w i t h  

REQ, I N Q ,  OR ZAP? 

e .  Reply REQ CNTL D, t h e  system w i l l  respond wi th  

rYPE IIV USER LIBRARY NAME? ' 

f .  Reply w i th  UNIVERSAL CNTL D,. 

The system w i l l  respond wi th  

TYPE I N  TASK NAME? 

g.  Reply LOADER CNTL D. 

The system w i l l  respond 

USER I D  IS  i/i///i/i/ CORE ADDRJZS S IS /////////I 
TASK D I SP ATCHART.,E 



h .  The loade r  r o u t i n e  on the  PDP-15 s i d e  w i l l  ask: 

DATA SET NAME? 

Reply SYSTEM 910 CNTL D.  

i. The ' l oade r  w i l l  load ' t h e  system i n t o  t h e  SDS-910 

and then  r e t u r n  with:  

NORMAL END, NEXT DATA SET NAME? 

Reply wi th  your program d a t a  s e t  name, CNTL D. 

j. The l oade r  w i l l  load  t h a t  p rog ram. in to  t h e  SDS-910 

and r e t u r n  aga in  with:  

NORMAL END, NEXT DATA SET NAME? 

Reply wi th  your next  program ( i f  you have one)  CNTL D.  

. . I f  you d o n ' t  have any more programs then  r e p l y  CNTL D. 

This  w i l l  cause t h e  l oade r  i n  both computers t o  end 

normally . 
Now you can s t a r t  any program by e n t e r i n g  CNTL A.  ,The system 

w i l l  respond aga in  

REQ, I N Q ,  OR ZAP? 

Reply REQ CNTL D and r 'eply t o .  t h e  r e s t  o f  t h e  ques t i ons  with 

t h e  l i b r a r y  and d a t a  s e t  t h a t  you want t o  execute .  
. . 

TO USE THE LOADER UNDER SYSTEM CONTROL: 

On t h e  PDP-15 s ide :  

1. On any t e l e t y p e  p r e s s  CNTL A. 



The system w i l l  respond 

REQ, INQ,  OR ZAP? 

Reply REQ CNTL D.  

The system w i l l  respond 

TYPE . I N  USER LIBRARY NAME? 

Reply wi th  t h e  l i b r a r y  name t h a t  t h e  SDS-910 program 

r e s i d e s  i n ,  CNTL D.  The system w i l l  respond wi th  

TYPE I N  TASK .NAME? 

Reply LOADER CNTL D .  The system w i l l  respond wi th  

,. . USER I D  IS  ////////// CORE ADDRESS IS  f/###/# 
TASK D I  SPATCHABLE 

The PDP-15 loade r  w i l l  ask: 

DATA SET NAME? 1. . 

Reply wi th  t h e  name of  t h e  SDS-910 program d a t a  set,  CNTL D 

. The loade r  w i l l  load t h e  d a t a  s e t  wi th  t h e  SDS-910 and r e t u r n  wi th :  

I f  you have more d a t a  s e t s  t d  be loaded ac ros s '  t h e  i n t e r f a c e ,  

s p e c i f y  them a t  t h i s  t ime. Otherwise,  repiy wi th  a CNTL D. 

Thfs will end t h e  l oade r  program. 

NOTE: It i ~ ' a s s u m e d  t h a t  t h e  u s e r  w i l l  b e  u s ing  t h e  system l o c a t i o n  

which has  a zero  i n  i t  and no t  have a l o c a t i o n  i n  h i s  own code f o r  

t h i s  purpose,  Therefore ,  t h e  l oade r  does no t  place zeroes  i n t o  a 

u s e r ' s  a r e a .  This  can be a problem i f  t h e  u s e r  i s  l ~ a d i ' n g , o v e r  an  area 

t h a t  has  no t  been zeroed and he wants t h e  cons t an t  ze ro  i n  h i s  own.area.  



APPENDIX B 

HOW TO SET-UP A DATA SET ON THE PDP-15 DISK TO BE LOADED ACROSS 
THE INTERFACE INTO THE SDS-910: 

This  r o u t i n e  i s  used t o  b u i l d  a program d a t a  set  which. w i l l  

be  executed i n  t h e  SDS-910. 

HOW TO USE: 

1. On t h e  PDP-15 computer use  DISKORG t o  c r e a t e  a norm d a t a  set 

wi th  record  ' length =. 44. The number of s e c t o r s  needed i s  f i gu red  

by count ing  t h e  number of ca rds  of t h e  SDS-910 program t o  be p u t  o u t  

on d i s k  and d i v i d i n g  by 5 .  Add 1 . t o  t h e  numbe.r of  s e c t o r s  i f  t h e r e  
. , 

: , i s  any f r a c t i o n  l e f t  over  from t h e  d i v i s i o n .  

. . On any PDP-15 t e l e t y p e  type  i n  a 

. . 
CNTL A 

System responds REQ, I N Q ,  OR ZAP? 

Rep i y  REQ CNTL D 

System responds TYPE IN USER LIBRARY NAME?' 
. . 

Reply  DISK CNTL D 

System responds TYPE 'IN TASK NAME? 

Rep i y  DISKORG CNTL D 

System .responds USER I D  IS ////////// CORE ADDRESS IS  ////////// 
TASK DISPATCHABLE 

DISKORG asks '  TYPE I N  . DATE-YYMMDD? 

Reply RESPOND WITH CURRENT YEAR, MONTH, DAY CNTL D 

DISKORG asks '  TYPE I N  OPCODE? 

ADS CNTL D 



DISKORG asks DIRECTORY NAME? 

R e p l y  RESPOND WITH YOUR LIBRARY NAME CNTL D 
. . 

\ DISKORG asks DATA S E T  NAME? 

R e p l y  RESPOND WITH THE NAME OF YOUR S D S - 9 1 0  PROGRAM CNTL D 

DISKORG asks DATA S E T  TYPE? 

R e p  1 y NORM CNTL D 

DTSKORG asks RECORD TXNGTH? 

44 CNTL D R e p l y  

DISKORG asks NUMBER OF SECTORS? 

, R e p l y  '; RESPOND WITH NUMBER CALCULATED ABOVE CNTL D 

DISKORG asks CREATOR ' S NAME? 

R e p l y  YOUR I N I T I A L S  CNTL D 

DISKORG asks UP DATE? 

R e p l y  YES CNTL D 

DISKORG asks . GET I N P U T  FROM CARD READER? 

R e p l y  NO CNTL D 

DISKORG asks TYPE I N  OPCODE? 

I f  you w a n t  t o  create m o r e  data sets r e p l y  ADS 
CNTL D and go through the  sequence again .  I f  not  
r e p l y  CNTL D. 

DISKORG should t e r m i n a t e  n o r m a i l y  a t  t h i s  po in t .  

2 .  ' U s e  CARDREAD r o u t i n e  t o  read i n  S D S - 9 1 0  p r o g r a m  cards 

through the  P D P - 1 5  card reader. 



On a PDP-15 t e l e t y p e  type  i n  a . ' .  

' CNTL A 

System responds REQ, I N Q ,  OR ZAP? 

Reply 

System responds 

Re.p 1 Y 

System responds 

Reply 

System responds 

REQ CNTL D 

TYPE I N  USER LIBRARY NAME? 

Respond wi th  name of l i b r a r y  t h a t  t h e  SDS-910 
program w i l l  r e s i d e  in CNTL D ,. 

TYPE I N  TASK NAME? 

CARDREAD GNTL D 

USER I D  IS  !/#!/## CORE ADDRESS IS  //I/### 
TASK DISPATCHABLE 

DATA SET NAME? 

Reply Reply w i th  above c r e a t e d  d a t a  s e t  name CNTL D 

Pu t  SDS-910 program c a r d s  i n  t h e  PDP-15 ca rd  r e a d e r  hopper.  Push 

t h e  start  bu t ton  on t h e  ca rd  r e a d e r .  CARDREAD w i l l  t hen  read  i n  t h e  c a r d s .  

I f  any e r r o r s  a r e  encountered whi le  r ead ing  t h e  cards ,  t h e  program 

w i l l  respond wi th  t h e  a p p r o p r i a t e  e r r o r  message. ' I f  t h e  READ CHECK 

l i g h t  cbmes on on t h e  PDP-15 ca rd  r eade r ,  simply t a k e  a l l  o f  t h e  c a r d s  

o u t  of  t h e . s t a c k e r  and put  them on t h e  f r o n t  of  t h e  hopper again.  The 

program w i l l  respond wi th  

DATA SET NAME? 

j u s t  r e p l y  wi th  t h e  app rop r i a t e  program d a t a  set name, CNTL D.  On 

s u c c e s s f u l  complet ion t h e  program w i l l  a sk  

DATA SET NAME? 



If you have more programs t o  load on to  the .PDP-15,d isk  r e p l y  with 

t h e  next  program name, CNTL D .  ' If  no t  r e p l y  CNTL D. 

The program should end normally (completion code 000000). 




