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ABSTRACT

This  informal  PET  describes  the  What*  When*  and  How  of  using  NPX  in
PRIME  subsystems*

I t  i s  i n tended  to  be  a  re fe rence  fo r  t hose  eng inee rs  us ing  NPX  to
dist r ibute  thei r  subsystem  over  PRIMENET.
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o  an  exper imenta l  asynchronous  in te r face  i s  spec ified
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Int  roducti  on

I n  a  s i n g l e  s y s t e m  w e  i n v o k e  m a n y  s e r v i c e s  ( t o  a c c e s s  s y s t e m
r e s o u r c e s )  b y  a  s u b r o u t i n e  c a l l  e i t h e r  i n t o  P R I M O S  o r  a  s h a r e d
l i b r a r y .  N P X  ( i n  t h e  f o r m  o f  r e m o t e  p r o c e d u r e  c a l l )  p r o v i d e s  a
m e c h a n i s m  f o r  i n v o k i n g  s e r v i c e s  w h e n  t h e  s e r v i c e  i s  t o  b e
performed  on  a  remote  node  l inked  by  PRIMENET.

For  example ,  a  ca l l  to  TSMT  is  used  to  man iDu la te  a  magtape  d r i ve
o n  t h e  s y s t e m  w h e r e  t h e  c a l l  i s  m a d e .  A  r e m o t e  p r o c e d u r e  c a l l  t o
T S M T  f r o m  a  d i f f e r e n t  s y s t e m  w o u l d  a l l o w  a c c e s s  t o  t h a t  t a p e  d r i v e
from  a  remote  system  though  PRIMENET.

I n  g e n e r a l ,  N P X ' c a n  b e  u s e d  t o  a c c e s s  o b j e c t s  n o r m a l l y  a c c e s s e d
v i a  t h e  P C L  m e c h a n i s m  f r o m  a  n o d e  w h e r e  t h e  o b j e c t  d o e s  n o t
r e s i d e .  T h i s  o b j e c t  a b s t r a c t i o n  c a n  b e  a p p l i e d  t o  s u c h  v a r i e d
o b j e c t s  a s  p h y s i c a l  d e v i c e s ,  M I D A S  fi l e s ,  q u e u e  fi l e s ,  i n - m e m o r y
d a t a  b a s e s ,  e l e c t r o n i c  m a i l  d a t a  b a s e s ,  s h a r e d  p r o g r a m s  e t c .

t h e m  m u s t

1  When  is  it  aDproD_ri  ate  to  use  NPX?

The  ob jec t s  and  sub rou t i nes  t ha t  access  mew  > . .wo> .  > . .
c r i t e r i a  t o  b e  g o o d  c h o i c e s  f o r  N P X - d i s t r i b u t e d  a p p l i c
f o l l o w i n g  c r i t e r i a  a r e  w r i t t e n  a s  t o  b e  a p p l i e d  t o
t h a t  y o u  a r e  c o n s i d e r i n g  d i s t r i b u t i n g .

m e e t  c e r t a i n
a t i o n s .  T h e

a  subsys tem

1 . 1  O y n a m i c l l y  l i n k e d

T h e  s u b s y s t e m  m u s t  b e  a c c e s s e d
s u b r o u t i n e s .  T h i s  m e a n s  e i t h e r
l i b r a r y .

v i a  d y n a m i c a l l y  l i n k e d
s y s t e m  g a t e  o r  a  s h a r e d

1 . 2  R e m o t e  o b j e c t

T h e  s u b r o u t i n e  i n t e r f a c e  m u s t  h a v e  a n  o b j e c t  d e s c r i p t o r
( e x p l i c i t  o r  i m p l i c i t )  f o r  a n  o b j e c t  o r  r e s o u r c e  t h a t  c a n  b e
c o n s i d e r e d  t o  b e  l o c a l  o r  r e m o t e .  ( A l t e r n a t e l y  a n  o b j e c t  c o u l d
b e  k n o w n  t o  a l w a y s  b e  r e m o t e ,  f o r  i n s t a n c e ,  a  d e d i c a t e d  m a i l
machi  ne.)

1.3  No  common  blocks

T h e  u s e r  a n d  t h e  s u b s y s t e m  i n  q u e s t i o n  m a y  n o t  u s e  c o m m o n
b l o c k s  t o  c o m m u n i c a t e .  T h e  s u b s y s t e m  m a y  u s e  c o m m o n  b l o c k s  t o
c o m m u n i c a t e  b e t w e e n  i t s  o w n  i n t e r n a l  s u b r o u t i n e s .  C o m m o n
b l o c k s  m a y  n o t  b e  u s e d  t o  c o m m u n i c a t e  b e t w e e n  u n r e l a t e d
d i s t r i b u t e d  s u b s y s t e m s .
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1 . 4  F r e q u e n c y  o f  c a l l i n g

T h e  i n t e r f a c e  t h a t  i s  r e m o t e l y  c a l l e d  m u s t  h a v e  a  r e a s o n a b l e
f r e q u e n c y  o f  c a l l i n g .  F o r  e x a m p l e  i n  a  d i s t r i b u t e d  c o m p i l e r ,  a
r e m o t e  p r o c e d u r e  c a l l  f o r  e a c h  s o u r c e  fi l e  d i s k - r e c o r d  m i g h t  b e
r e a s o n a b l e ,  b u t  a  r e m o t e  p r o c e d u r e  c a l l  f o r  e a c h  t o k e n  w o u l d
n o t  o e .  S u b s y s t e m s  c a n  o f t e n  b e  b r o k e n  a t  s e v e r a l  d i f f e r e n t
p o i n t s ;  i t  m a y  t a k e  s o m e  e f f o r t  t o  p a r t i t i o n  a n  e x i s t i n g
subsys tem  i n  a  r easonab le  manne r  and  keep  t he  s i ze  and  amoun t
o f  c o m m u n i c a t i o n  t r a f fi c  t o  a  m i n i m u m .

1 . 5  P L / 1  c o n d i t i o n s

T h e  s l a v e  c o n t a i n s  a n  A N Y S  h a n d l e r .  A n y  c o n d i t i o n  w h i c h
h a n d l e d  b y  t h e  t a r g e t  s u b r o u t i n e  w i l l  c a u s e
N P X _ S L AV E _ S I G N A L E D S  c o n d i t i o n  t o  b e  s i g n a l e d  o n  t h e
s t a c k .  T h i s  c o n d i t i o n  i s  n o n  r e t u r n a b l e .  I n f o r m a t i o n

i  s

t h e  o r i g i n a l  c o n d i t i o n  i s
DF_UNIT_ .PLP  as  an  examp le ) .

a v a i l a b l e .

n o t
t h e

u s e r s
a b o u t

See (PRIM0S>R3S>

1 . 6  N o  t e r m i n a l  I / O

No  te rm ina l  I /O  can  be  done  ins ide  the  remote  subsys tem.  •  . any
I / O  f r o m  o r  t o  t h e  u s e r  t e r m i n a l  m u s t  b e  d o n e  l o c a l l y  a n d
passed  as  an  a rgument  ac ross  the  RSCALL  in te r face  to  the  remote
s u b s y s t e m .

2  F u n c t i o n a l  S p e c i fi c a t i o n

2 . 1  F u n c t i o n a l  D e s c r i p t i o n

NPX  a l lows  a  user  process  on  one  sys tem  to  C3 l l  any  dynamica l ly

l i n k a b l e  s u b r o u t i n e  o n  a n y  r e m o t e  s y s t e m  e n a b l e d  f o r  t h i sf a c i l i t y .  T h e  l o c a l  p r o c e s s  ( t h e  " m a s t e r " )  a c q u i r e s  e x c l u s i v e
u s e  o f  a  s e r v e r  p r o c e s s  ( t h e  " s l a v e " )  o n  t h e  r e m o t e  n o d e  w h e r e
t h e  p r o c e d u r e  c a l l  i s  t o  b e  e x e c u t e d  ( t h e  " t a r g e t  n o d e " ) .  f o r
examp le ,  a  p rog ram  runn ing  on  ENB  cou ld  ca l l  t he  M IDAS  rou t i ne
N E X T S  f o r  r e m o t e  e x e c u t i o n  t o  r e a d  t h e  n e x t  M I D A S  r e c o r d  f r o m
a n  I S A M  fi l e  o n  E N D .  T h e  m a s t e r - s l a v e  r e l a t i o n s h i p  i s  r e t a i n e d
u n t i l  e x p l i c i t l y  b r o k e n  b y  t h e  m a s t e r ,  l o g o u t ,  o r  u n r e c o v e r a p l e
n o d e  o r  c o m m u n i c a t i o n s  f a i l u r e .

The  NPX  mechan ism  is  in tended  to  suppor t  up  to  15  a rguments  in
e a c h  r e m o t e  c a l l .  A r g u m e n t s  a r e  c o p i e d  f r o m  t h e  c a l l i n a
( m a s t e r )  p r o c e s s  t o  t h e  s e r v e r  p r o c e s s  w h e r e  t h e  t a r g e t  c a l l  i s
m a d e .  R e t u r n  a r g u m e n t s  a r e  c o p i e d  b a c k  t o  t h e  c a l l e r  i n  a n
a n a l o g o u s  f a s h i o n .  T h e  m a x i m u m  l e n g t h  o f  a l l  a r g u m e n t s
c o n c a t e n a t e d  t o g e t h e r  i s  8 k  b y t e s  d u e  t o  r i n g O  s t a c k  s i z e
l i m i t a t i o n s .  E a c h  a r g u m e n t  m a y  b e  a n  i n p u t  a r g u m e n t ,  a n  o u t p u t
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a r g u m e n t ,  o r  b o t h .  P o i n t e r  o r  L O C O  a r g u m e n t s  w i l l  b e
s u p p o r t e d  b u t  s o m e  s p e c i a l  r u l e s  w i l l  a p p l y  t o  i n f o r m  t h e  N P X
m e c h a n i s m  o f  t h e  m e m o r y  s i z e  o f  t h e  r e f e r e n c e d  a r g u m e n t .
I N T E S E R * 2 ,  I N T E G E R * 4 ,  a l i g n e d  c h 3 r ( * ) ,  a l i g n e d  c h a r t * )  v a r y i n g ,
a n d  p o i n t e r ,  b o t h  s c a l a r  a n d  a g g r e g a t e  d a t a  c a n  b e  p a s s e d
t h r o u g h  t h e  N P X  m e c h a n i s m .  E a c h  a r g u m e n t  t o  a  l o c a l  s u b r o u t i n e
m a p s  t o  a  t r i p l e t  o f  a r g u m e n t s  f o r  N P X .  T h e  t r i p l e t  i n c l u d e s
t h e  a r g u m e n t  i t s e l f ,  i t s  l e n g t h ,  a n d  k e y s  d e s c r i b i n g  i t s  d a t a
t y p e .

T h e  r e t u r n  l e n g t h s  o f  a g g r e g a t e  a r g u m e n t s  c a n  b e  s p e c i fi e d  b y
o t h e r  a r g u m e n t s  s e t  a s  a  r e s u l t  o f  t h e  t a r g e t  c a l l .  F o r
e x a m p l e  i n  P R W F S S ,  a r g u m e n t  6  ( t h e  r e t u r n e d  d a t a  l e n g t h )
s p e c i fi e s  t h e  r e t u r n  l e n g t h  o f  a r g u m e n t  3  ( T h e  r e t u r n e d  d a t a ) .

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

t h e  s l a v e * s
This  a  Ilows

To  r e d u c e  r e s o u r c e  o v e r h e a d ,  u n b o u n d  s e r v e r s  w i l l  w a i t  i n  a
g e n e r a l  p o o l  w i t h  a  m i n i m u m  o f  a c t i v e  s e g m e n t s  a n d  n o  w i r e d
m e m o r y .  A l l  fi l e  u n i t s  w i l l  b e  c l o s e d ,  a n d  a n y  a d d i t i o n a l
s e g m e n t s  a l l o c a t e d  t o  a  s e r v e r  w i l l  b e  r e t u r n e d  t o  t h e  s y s t e m
when  a  s lave  i s  re leased  and  re tu rned  to  t he  poo l .

F i v e  s h a r e d  s u b r o u t i n e s  w i l l  b e  s u p p l i e d  t o  u s e  t h e  N P X
f a c i l i t y :  R S A L O C O ,  R S C A L L O ,  R S W H E R O ,  R S C V T O ,  a n d  R S R L S O
( s e e  S e c t i o n  3  f o r  d e t a i l s  o n  t h e  c a l l i n g  s e q u e n c e s  o f  t h e s e
s u b r o u t i n e s ) •

N P X  w i l l  h a v e  s e v e r a l  r o b u s t n e s s
f r o m  t r a n s i e n t  n e t w o r k  f a i l u r e s :

f e a t u r e s  t o  i n s u l a t e  u s e r s

I t  w i l l  r e c o v e r  f r o m  X . 2 5  r e s e t s  i n  a  m a n n e r  t r a n s p a r e n t
t o  t h e  u s e r.  ( T h e s e  c a n  o c c u r  e v e r y  5  m i n u t e s  t o  o n c e  a
w e e k . )

E a c h  s l a v e  w i l t  h a v e  a  u s e r  s e t a b l e  t i m e r  t e l l i n g  t h e
s l a v e  h o w  l o n g  t o  w a i t  ( u p  t o  5 11  m i n u t e s )  f o r  t h e  m a s t e r
t o  r e c o n n e c t  a f t e r  t h e  v i r t u a l  c i r c u i t  i s  c l e a r e d  d u e  t o
s u c h  e v e n t s  a s  h a l t - w a r m  s t a r t  i n  t h e  m a s t e r ' s  s y s t e m  o r
p u b l i c  d a t a  n e t w o r k  ( P D N )  c o n g e s t i o n .  I f  t h e  s l a v e  t i m e s
ou t  he  c l eans  up  and  re tu rns  t o  t he  f r ee  se rve r  poo l .

A  k e y  w i l l  b e  p r o v i d e d  t o  a l l o w  r e t r i e s  t o  o b t a i n  a  s e r v e r
o n  a  r e m o t e  n o d e  i f  n o n e  a r e  i n i t i a l l y  a v a i l a b l e -  T h i s
" w a i t  f o r  a  s e r v e r "  o p t i o n  i s  u s e r  q u i t a b l e .

A C L s  w i l l  b e  u s e d  t o  r e s t r i c t  t h e  s c o p e  o f  t h e  s l a v e s  a c c e s s  o n
t a r g e t  s y s t e m s .  T h e  s l a v e  w i l l  i n h e r i t  i t s  m a s t e r ' s  u s e r  n a m e ,
p r o j e c t ( s )  a n d  n o d e  n a m e .  T h i s  g i v e s  c o n t r o l  o f  r e m o t e  r e s o u r c e s  t o
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t h e  a d m i n i s t r a t o r  o f  t h e  t a r g e t  s y s t e m  ( t h e  s y s t e m  t h a t  o w n s  t h e
r e s o u r c e s )  n o t  t h e  m a s t e r ' s  s y s t e m  a d m i n i s t r a t o r  ( t h e  s y s t e m  t h a t
wants  to  consume  or  use  them).

T h e  v i r t u a l  c i r c u i t  f r o m  t h e  m a s t e r  t o  t h e  s l a v e  w i l l  b e  a  s e c u r e
o n e ,  t h i s  e n a b l e s  P R I M O S  t o  g u a r a n t e e  t h e  i d e n t i t y  o f  t h e  m a s t e r  a n d
use  ACLs  on  the  remote  system.

2.2  Axea£_That_A  re__Lik  e!v.__To_Get_A  ddressed_Af  t  e  r_t  he_Firs  t_Cut

S i n c e  s o m e  ( n o n  d o m e s t i c )  P D N s  c h a r g e  o n  a  p e r - v i r t u a t  c i r c u i t  a n d
p e r -  h o u r  o f  c o n n e c t  t i m e  b a s i s  s o m e  i n t e r e s t  i s  b e i n g  g e n e r a t e d  i n
m u l t i p l e x i n g  s e v e r a l  V C s  o v e r  o n e  ( o r  t w o )  V C s .  T h i s  s e e m s  t o  m a k e
m o s t  s e n s e  f o r  c l a s s e s  o f  u s e r s  ( e . g . ,  r e m o t e  l o g i n  u s e r s  m i g h t  b e
mu l t i p lexed  on  one  VC  and  NPX  users  on  ano ther )  as  each  user  m igh t
b e  e x p e c t e d  t o  t r u s t  t h e  o t h e r  u s e r s  i n  h i s  c l a s s  a n d  k n o w  t h e i r
p a t t e r n  o f  t r a f fi c .

2 . 3  W h a t _ N P X _ W  i I l . N o t _ D o

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

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

S u p p o r t  a  " k e e p  t h i s  a r g u m e n t  i n  t h e  s e r v e r ' s  s p a c e  f o r  l a t e r
r e f e r e n c e "  a r g u m e n t  t y p e -

A l l o w  e a c h  s h a r e d  l i b r a r y  t o  a l l o w  o r  d e n y  a c c e s s  t o  i t s  c o n t e n t s  t o
NPX  slaves  on  a  pei—node  basis.

S u p p o r t  l a b e l  o r  a l t r t n  a r g u m e n t s  t o  c a l l s .

S u p p o r t  t e r m i n a l  I / O  f r o m  t h e  s l a v e .

A l l o w  q u i t s  t o  b e  p a s s e d  f r o m  t h e  m a s t e r  t o  t h e  s l a v e  i n  o r d e r  t o
s t o p  t h e  s l a v e ' s  a c t i v i t y  a n d  r e t u r n  c o n t r o l  t o  t h e  m a s t e r .

H a v e  a l t e r n a t e  n e t w o r k - p a t h  p r o t e c t i o n  i m p l e m e n t e d  v i a  N E T C F G .  T h a t
i s  i f  m u l t i p l e  p a t h s  e x i s t  t o  a  n o d e  t h e n  N P X  t o  t h a t  n o d e  w i l l  b e
a l l o w e d  o r  d i s a l l o w e d  f o r  a l l  p a t h s  a s  a  g r o u p ,  n o t  i n d i v i d u a l l y .
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3  The  NPX  Subroutine  Interface

Five  shared  subroutines  will  be  supplied  to  use  the  NPX  facility*

RSCVT  (  NODENAME,  NODENAMELEN  )  /*  returns  1*2  */

To  obtain  a  node  number  from  an  ASCII  name  use  the  function  RSCVT  which
returns  an  integer  value.

NODENAME  The  name  of  the  node  (e.g.,  'ENB').

NOOENAMLEN  (1*2)  Length  of  the  nodename  in  bytes.
The  octal  value  100000  (the  largest  negative  number)  is  returned  if  thi
s
node  is  not  known.

I  ££W-HER  (KEY,  OBJECT  NAME,  OBJECTJJUM3ER,  CODE)  /*  Returns  1*2  */

|To  find  what  node  an  object  which  you  wish  to  access  using  NPX  is
(physically  located  on  use  the  function  RSWHER.

|KEY  tells  RSWHER  what  kind  of  object  is  being  located.

{Current  KEYS  are:

jKSNAME  return  the  node  number  of  the  file  path  name  specified  in
|  O B J E C T _ N A M E

IKSUNIT  return  the  node  number  of  the  file  unit  specified  in
j  O B J E C T J I U M B E R
|0BJECT_NAMEASCII  name  of  an  object  to  be  located  char  (128)  VAR.
|  ( e . g .  fi l e  n a m e )

!0BJECT_NUM3ERFor  numeric  objects  (1*2)  (e.g.  file  unit)

RjALOC (NODENUM, CODE)

Since  many  subsystems  use  the  same  slave,  a  global  per  slave  allpcation
count  must  be  shared  by  all  subsystems  sharing  a  slave.  To  allocate  a
slave  for  a  specific  node  RSALOC  merely  increments  the  per  node
counter,  no  guarantee  is  made  as  to  whether  or  not  a  slave  is  actually
available  on  a  target  node.  Calls  to  RSALOC  and  RSRLS  must  oe  paired
analogous  to  quit  inhibit  calls  in  order  to  maintain  the  counter
c o r r e c t l y .

Pag
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RSRLS  I  NODENUM,  CODE  )

Decrements  the  use  count  for  this  slave  and  releases  the  slave  if  the
count  reachs  0.  In  this  case  the  server  returns  to  the  pool  of
a v a i l a b l e  s e r v e r s .

Page
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RSCALL(RKEY,  NODENUMBER,  PROCNAME,  PROCNAMLEN,  RCODE,
ARG1,  ARG1LEN,  ARG1TYPE,  ARG2,  ARG2LEN,  ARG2TYPE,  ...  ♦
ARGn,  ARGnLEN,  ARGnTYPE)

C a l l s  t h e  t a r g e t  p r o c e d u r e  o n  t h e  s p e c i fi e d  n o d e .  A t  l e a s t  o n e  R S A L O C
c a l l  m u s t  h a v e  b e e n  m a d e  a l r e a d y  f o r  t h i s  n o d e .  A r g u m e n t s  t o  t h e
t a r g e t  p r o c e d u r e  a r e  s p e c i fi e d  i n  t r i p l e t s  a s  s p e c i fi e d  b e l o w :

RKEY (1*2)  key  to  NPX  (see  below)

NODENUMBER  (1*2)  NPX  node  number  to  activate  a  server  on.
(See  RSCVT  to  obtain  node  number  from  node  name.)

P R O C N A M E  A . S C I I  n a m e  o f  t h e  t a r g e t  ( c a l l e d )  s u b r o u t i n e .  U n d e r  c u r r e n t
s e a r c h  r u l e s  t h i s  m u s t  b e  d y n a m i c a l l y  l i n k a b l e

PROCNAMLEN  (1*2)  Leng th  o f  the  ta rge t  subrou t ine  name  in  by tes

R C O D E  ( 1 * 2 )  R e t u r n  c o d e  f o r  t h e  " r e m o t e n e s s "  o f  t h i s  c a l l ,  n o t  t h e
c o d e  f r o m  t h e  t a r g e t  s u b r o u t i n e

A R G n  ( a n y  t y p e )  N t h  a r g u m e n t  t o  t h e  t a r g e t  s u b r o u t i n e

A R G n L E N  L e n g t h  o f  t h e  N t h  a r g u m e n t  i n  i t s  b a s i c  u n i t s  ( i e . ,  b y t e s ,
wo rds ,  doub le  wo rds  o r  quadwords

A R G n T Y P E  ( 1 * 2 )  B i t s  w h i c h  d e s c r i b e  t h e  d a t a  t y p e ,  d i r e c t i o n ,  a n d
i n d i r e c t i o n  o f  t h e  n t h  a r g u m e n t .  A l l  k e y s  a r e  a d d i t i v e .

IIE£
A r g u m e n t  i s  fi x e d  b i t  1 5

A r g u m e n t  i s  fi x e d  b i n  3 1

A r g u m e n t  i s  fl o a t  b i n  ( 2  w o r d s )

A r g u m e n t  i s  d o u b l e  fl o a t i n g  b i n

A r g u m e n t  i s  a  fi x e d  l e n g t h  c h a r a c t e r  s t r i n g
( m u s t  b e  a l i g n e d )

A r g u m e n t  i s  a  P L l  c h a r a c t e r  s t r i n g  o f  v a r y i n g  l e n g t h
( m u s t  b e  a l i g n e d )

DIRECTION

I n p u t  o n l y  a r g u m e n t • . . t h e  t a r g e t  s u b r o u t i n e  u s e s
t h i s  a r g u m e n t  a s  a n  i n p u t  p a r a m e t e r.

R e t u r n  o r  o u t p u t  a r g u m e n t . . . t h e  s u b r o u t i n e  s e t s  t h e
v a l u e  o f  t h i s  a r g u m e n t  f o r  u s e  b y  t h e  c a l l e r .
KSIN  and  KSOUT  can  be  added  together  to
spec i f y  t ha t  an  a rgumen t  i s  bo th  passed  t o

KSFB15,  KSI2

KSF331 ,  KSI4

KSFL

KSDFL

KSCHAR

KSVCHR

KSIN

KSOUT

p a g e
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a n d  r e t u r n e d  f r o m  t h e  t a r g e t  s u b r o u t i n e .

KSREF R e f e r  t o  a r g u m e n t  n u m b e r  m  a f t e r  t h e  t a r g e t  c a l l  i s
m a d e  t o  o b t a i n  t h e  l e n g t h  t o  r e t u r n .
The  l eng th  w i l l  be  an  1 *2  number  r ep resen t i ng  n
u n i t s  o f  t h e  d a t a  t y p e  o f  t h e  r e f e r e d  t o  a r g u m e n t .
ARGnLEN  should  be  the  maximum  poss ib le  length  o f
t h e  p o i n t e d  t o  d a t a  s t r u c t u r e  ( t h i s  i s  u s e d  f o r
t h e  s l a v e ' s  a l l o c a t i o n  t e m p o r a r y  s t o r a g e ) .
( e . g . ,  i f  t h e  r e f e r r e d  t o  a r g u m e n t  i s  K S C H A R ,  t h e n
t h e  r e f e r  v a l u e  w i l l  b e  i n  b y t e s ,  i f  t h e  r e f e r r e d
to  a rgumen t  was  KSFB15 ,  t hen  t he  r e fe r  l eng th
wou ld  oe  unders tood  to  be  words .
KSREF  requires  that  KSOUT  be  used.

KSPTR,  KSLOC

I N D I R E C T I O N

H i l l
KSWFRC n  The  s lave  w i l t  wa i t  n  t imes  15  seconds  fo r  a  reconnec t

d i a l o g  i f  t h e  V i r t u a l  C i r c u i t  i s  c l e a r e d  b y  n e t w o r k  f a i l u r e
dur ing  a  remote  reques t .  n  can  be  0  to  127 .
T h i s  k e y  g e t s  r e s e t  o n  e v e r y  r e q u e s t .

K S F U N C  T h i s  i s  a  f u n c t i o n  c a l l ,  p l e a s e  r e t u r n  t h e  L  r e g i s t e r
v a l u e  s e t  b y  t h e  t a r g e t  s u b r o u t i n e  t o  t h e  c a l l e r  o f  N P X .
F u n c t i o n  v a l u e s  n o t  r e t u r n e d  i n  t h e  A  o r  L  r e g i s t e r  a r e
n o t  r e t u r n a b l e  t h o u g h  N P X .

K S R T R Y  K e e p  t r y i n g  t o  g e t  a  s e r v e r  i f  n o n e  a r e  i n i t i a l l y  a v a i l a b l e
Qu i t  w i l l  cause  an  ex i t  and  p r i n t  t he  message  "no  remo te
s e r v e r s  a v a i l a b l e "  -  i g n o r e d  a f t e r  t h e  fi r s t  r e o u e s t .

Poss ib le  re tu rn  codes  in  RCODE

0  O p e r a t i o n  c o m p l e t e .

ESRLDN

:$fonc

S e r v e r ' s  s y s t e m  o r  l i n k  h a s  g o n e  d o w n  s i n c e  t h e  u s e r s  l a s t
r e m o t e  r e q u e s t .  T h i s  r e q u e s t  h a s  n o t  b e e n  s t a r t e d .
I f  KSWFRC  is  used,  the  user  w i l l  wa i t  n  minutes
i n  t h e  a b o r t a b l e  r e c o n n e c t  s t a t e  o e f o r e  r e t u r n i n g  t h i s  c o d e

Se rve rs  sys tem  o r  l i n k  was  l os t  i n  m id
T h e  l i n k  c o u l d  n o t  b e  r e e s t a p I i s h e d  i n

r e q u e s t .
the  al lowed  t  ime.
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The  target  call  may  or  may  not  have  been  executed.

ESUNOP  Server  was  lost  due  to  a  cold  start  or  force  logout
or  server  t imeout  after  virtual  circuit  clearing)  since
last  request .

(The  VC  was  reestablished  but  the  slave  no  longer  existed.)

E S FA B T  S e r v e r  e r r o r .

ESNRIT

jESYSLA

ESIREM

ESNETE

ESFIFC

IESPNTF

Remote  subroutine  linkage  not  permitted.

No  servers  available  in  the  time  allowed  to  get  one.

No  NPX  calls  allowed  to  that  system  from  this  system.

An  uncorrected  Low  level  network  error  has  been  detected
by  RSCALL.

OLDFAMO  has  been  called  with  a  bad  famcode.
( I n t e r n a l  e r r o r . )

(target)  procedure  not  found.

Hence  a  PRWFSS  call  to  read  10240  words  on  file  unit  35  looks  like:

RNODE  =  R$CVT('ENB',3)
CALL RSALOC(RNODE)

/*  GET THE NODE NUMBER */
/*  ALLOCATE  A SLAVE  FOR  THAT  NODE  */

CALL  RSCALL  (0,RNODE,'PRWFSS',6,RCODE,
♦  KSREAD  +  K$P0SR,1,KSIN  +  KSFB15,  35,1,K$IN*KSFB15  ,
♦  L O C ( B U F ) , 1 0 2 4 0 , K S P T R + K S F B 1 5 + K S R E F + 6 ,  1 0 2 4 0 , 1 , K S I N + K S F B 1 5
♦  0  010240 ,1 ,K$ IN+K$FB31 ,  NUMRED,  1  ,K$FB15* -K$0UT  ,
♦  C 0 D E , 1 , K S 0 U T + K S F B 1 5  )

Note  that  the  third  argument  triplet  uses  the  KSREF  key  so  that  the
number  of  storage  units  (of  type  KSFB15)  actually  read  will  be  returned
in  BUF.

4  Coding  rules  and  tri  cks

Page  11
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4.1  Implied  context  £  variable  length  structures

NPX  is  an  easy  way  to  access  PCL  based  resources,  however  some
interfaces  to  these  resources  may  be  difficult  to  RSCALL  efficiently
due  to  such  things  as  variable  length  return  arguments  where  the
length  is  not  in  the  first  word  of  a  return  argument  (KSREF  is
unusable  in  this  case).

One  way  to  circumvent  this  is  to  insert  a  procedure  that  is  called
remotely  only  to  set  up  the  implied  context  before  calling  the

For  example  :subroutine  that  needs  the  implied  context.

x :  P R 0 C ( . . . ) ;
IF  REMOTE  THEN  CALL  RSCALL(...NODENUM,...'Y'...Z);

/* ON THE REMOTE NODE: * /

y :  p roc( . . . ) ;
a=z;
call  x(...);  /*  call  the  local  x  */

DBMS  RAM  depends  on  common  blocks  and  MIDAS  occasionally  passes
object  lengths  back  in  the  second  word  of  array  arguments  out  this
shouldn't  keep  these  products  from  being  distributed  via  NPX...tell
me  about  the  last  "free  lunch"  you  had.

4.2  Providing  transparent  remote  access

Sometimes  it  is  desirable  to  access  remote  objects  just  as  if  they
were  local...we  do  this  with  disk  files  via  FAM  today.  Sometimes  it
is  not  desirable...remote  login  is  an  example  of  users  deliberately
and  knowingly  specifying  a  remote  node.  We  have  the  opportunity  to
write  our  distributed  subsystems  in  a  transparent  way  when  an  object
descriptor  that  can  represent  a  local  or  remote  object  is  passed
thought  the  PCL  interface  to  the  subsystem.  For  instance  the  file
system  uses  file  units  in  this  manner

The  paradigm  that  we  are  currently  pushing  for  remote  access  goes  as
fol  lows:

SUBROUTINE ACCESS(OBJPTR,RTNDAT)
INTEGER 08JPTR,RTNDAT,NODE,RSWHER,JUNK,3 CODE

NODE=R$WHER(KStype,OBJPTR,JUNK)
IF  (NODE.EQ.0)  GOTO  10
CALL  R$CALL(0,NODE,'ACCESS',6,RCODE,

1  0 B J P T R , 1 , K S I N + K $ I 2 ,
2  R T N D A T , 5 0 , K $ O U T + K $ V C H R )

CALL  ERRPR$(RC0DE...  )
RETURN

Page 12
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10 CONTINUE

Note  that  the  subroutine  access  called  its  self  on  the  remote  node
This  keeps  the  number  of  RSCALLs  in  prime  software  less  than  or
equal  to  the  number  of  user  callable  interfaces  in  that  software.

4.3  File  units

Any  file  units  opened  by  the  slave  will  be  known  only  to  the  slave
and  not  the  file  system  on  the  master's  system.  File  units  opened
in  the  slaves  process  space  must  be  opened  with  the  KSGETU  key  to
prevent  conflicts  between  your  subsystem  and  3ny  other  subsystem
using  this  slave  on  behalf  of  the  (same)  user.

Page 13
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5  Advanced  Fea tu res

j  5 . 1  S t a t i c  o r  U n i t s  f o r  S l a v e  C l e a n  U p  -  L I N E _ D O W N S  c p n d i t i o n .

j  I n  t h e  e v e n t  t h a t  t h e  v i r t u a l  c i r c u i t  t o  t h e  m a s t e r s  s y s t e m  i s
i  a b n o r m a l l y  c l e a r e d  ( t h e  o n l y  n o r m a l  c l e a r  i s  o n  R S R L S )  t h e  s l a v e
I  w i l l  s i g n a l  t h e  c o n d i t i o n  L I N E _ D O W N S .  I f  t h e  u s e r  h a s  m a d e  a  s t a t i c
I  o n  u n i t  f o r  t h i s  c o n d i t i o n  i n  t h e  s l a v e s  a d d r e s s  s p a c e  b y  R S  c a l l i n g
|  MKSOUS  o r  RS  ca l l i ng  a  rou t i ne  wh i ch  ca t l s  MKSOUS  then  th i s  on  un i t
|  w i  11  be  i nvoked .

|  V i r t u a l  c i r c u i t s  a r e  a b n o r m a l l y  c l e a r e d  w h e n  t h e  p h y s i c a l  l i n k  i s
J  b r o k e n ,  t h e  m a s t e r  l o g s  o u t ,  t h e  s l a v e s  s y s t e m  h a l t s  a n d  w a r m
I  s t a r t s ,  o r  t h e  m a s t e r ' s  s y s t e m  h a l t s .

5 . 2  A s y n c h r o n o u s  R e m o t e  P r o c e d u r e  C a l l s

A s y n c h r o n o u s  N P X  a l l o w s  a  r e m o t e  p r o c e d u r e  c a l l  t o  b e  b r o k e n  i n t o  2
s e p a r a t e  o p e r a t i o n s .  A  B e g i n  r e m o t e  p r o c e d u r e  c a l l  ( R S B G I N )  a n d  a n
e n d  r e m o t e  p r o c e d u r e  c a l l  ( R S E N D ) .  I n  e f f e c t ,  t h e  fi r s t  c a l l  s e n d s
t h e  a r g u m e n t s  t o  t h e  s l a v e  a n d  s t a r t s  h i m  r u n n i n g  t h e n  r e t u r n s .
R S E N D  i s  c a l l e d  t o  c h e c k  t h e  s t a t u s  o f  t h e  o u t s t a n d i n g  c a l l  a n d
o p t i o n a l l y  p i c k  u p  t h e  r e t u r n  a r g u m e n t s  f r o m  t h e  s l a v e .

RSBGIN(KEY,  NOOE,  PROCNAME,  PROCNAMLEN,  BUF,  BUFLEN,  RCODE,
ARG1,  ARG1LEN,  ARG1TYPE,  ARG2,  ARG2LEN,  ARG2TY
ARGn,  ARGnLEN,  ARGnTYPE)

YPE,

RSBGIN  has  near ly  the  same  ca l l ing  sequence  as  RSCALL  except  that
two  new  arguments  are  added  between  the  PROCNAMLEN  and  RCODE  (the
f o u r t h  a n d  fi f t h  a r g u m e n t s  o f  R S C A L L ) .  T h e s e  a r g u m e n t s  a r e  a
s c r a t c h  b u f f e r  a n d  b u f f e r  l e n g t h  f o r  N P X .  T h e  s i z e  o f  t h e  b u f f e r  i n
wo rds  i s  g i ven  by  t he  f o rmu la

B U F S I Z E  =  1 0 0  +  M A X  ( l e n g t h  o f  c o n c a t e n a t e d _ i n p u t _ a r g s ,
l e n g t h  o f  c o n c a t e n a t e d _ o u t p u t _ a r g s  ♦  1 0 0 ~ ) .

N P X  c h e c k s  t h e  s i z e  o f  t h e  u s e r  s u p p l i e d  b u f f e r  a g a i n s t  t h e  t h e  s i z e
o f  t h e  b u f f e r  t h a t  i t  c a l c u l a t e s  i s  n e c e s s a r y,  a n  e r r o r  o f  E S B F T S  i s
r e t u r n e d  f o r  b u f f e r  t o o  s m a l l .

T h i s  b u f f e r  m u s t  e x i s t  f o r  t h e  d u r a t i o n  o f  t h e  r e m o t e  P  c a l l .  T h a t
i s ,  i f  r o u t i n e  A  c a l l s  B  w h i c h  c a l l s  R S B G I N  a n d  h a s  B u f  i n  i t s
a u t o m a t i c  s t o r a g e  t h e n  B  c a n  n o t  r e t u r n  o r  r e l e a s e  t h e  a u t o m a t i c
s t o r a g e  b e f o r e  t h e  m a t c h i n g  R S E N D .
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c u r r e n t t y  o n l y  o n e  r e m o t e  p r o c e d u r e  c a l l  m a y  b e  p e n d i n g  p e r  n o d e  a t
a n y  o n e  t i m e .  A n  a t t e m p t  t o  q u e u e  R S B G I N  c a l l s  f o r  t h e  s a m e  n o d e
w i l l  r e s u l t  i n  a  r e t u r n  c o d e  o f  E S A P N D  ( A l r e a d y  P e N D i n g ) .  I n  t h e
f u t u r e  N P X  m a y  a l l o w  m u l t i p l e  p e n d i n g  c a l l s  p e r  n o d e  o r  m a y  b l o c k
t h e  c a l l e r  o f  a  s e c o n d  R S C A L L  o r  R S B G I N  w i t h  a n  i m p l i c i t  c a l l  t o
RSEND( . . .VSINFN. . . ) .  RSEND  (KEY,  NODE,  T IME,  BUFFER,  CODE)

C h e c k s  t h e  s t a t u s  o f  a  s i n g l e  ( o r  a l l )  o u t s t a n d i n g  r e m o t e  p r o c e d u r e
c a l l s .  I f  a  c a l l  i s  c o m p l e t e ,  t h e  r e t u r n  a r g u m e n t s  s p e c i fi e d  i n  t h e
R S B G I N  c a l l  a r e  fi l l e d  i n .

KEY  (1*2 )

K S A N Y  Wa i t  f o r ,  a n d  p i c k  u p  r e s u l t s  f r o m ,  a n y  o u t s t a n d i n g  c a l l .
NPX  returns  the  node  t t  o f  the  ca l l  that  was  completed  in
NODE.

KSSPEC  Wai t  fo r  o r  p ick  up  the  resu l ts  f rom  a  spec ific  node
s p e c i fi e d  i n  n o d e .

NODE  (1*2)  Under  KSSPEC,  the  node  number  to  check  the  s ta tus  o f .
Under  KSANY,  the  node  number  (o r  0 )  tha t  j us t  comp le ted ;
examine  CODE  to  see  i f  th is  remote  procedure  ca l l  ended  in  an
e r r o r .

T I M E  ( 1 * 2 )  T i m e  t o  w a i t  i n  t e n t h s  o f  s e c o n d s .  Tw o  s p e c i a l  v a l u e s
a r e :  V S I N F N  a n d  V S N O N E ,  i n fi n i t e  a n d  n o  t i m e  r e s p e c t i v e l y.
I f  a n  o p e r a t i o n  c o m p l e t e s  b e f o r e  t h e  t i m e r  r u n s
o u t  R S E N D  r e t u r n s .  I F  t h e  t i m e r  e x p i r e s  w i t h o u t  a  c a l l
c o m p l e t i n g  t h e n  E S S P N D  ( S t i l l  P e N D i n g )  i s  r e t u r n e d .

C O D E  ( 1 * 2 )  r e t u r n  c o d e .  T h i s  m a y  b e  a n y  c o d e  d e fi n e d  f o r  R S C A L L
p l u s  a n y  o f :

ESNPND  No  cal ls  are  pending  (on  specified  node  i f  KSSPEC)

E S S P N D  S t i l l  p e n d i n g .  T h e  r e m o t e  n o d e  i s  s t i l l  w o r k i n g  o n  t h e
t a r g e t  c a l l  o r  d a t a  i s  i n  t r a n s i t  i n  t h e  n e t w o r k .

0  C a l l  c o m p l e t e  f o r  n o d e  t t  N O D E .  R e s u l t s  h a v e  b e e n  r e t u r n e d
in  to  the  RSBGIN  KSOUT  arguments.

6  D i s c l a i m e r s

A s y n c h r o n o u s  N P X  i s  a s  y e t  u n p r o v e n  f o r  g e n e r a l  u s e . . . a n y  e n g i n e e r s
t h i n k i n g  a o o u t  u s i n g  i t  s h o u l d  c o n t a c t  t h e  n e t w o r k  g r o u p  f o r
c o n s u l t a t i  o n .

Tw o  f e a t u r e s  a r e  i n c l u d e d  i n  t h e  s p e c i fi c a t i o n  t h a t  a r e  n o t  c u r r e n t l y
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|in  NPX.  They  are:  KSWFRC  and  KSRTRY
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