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1 Introduction 

The BCPL CINTCODE sys t e m  on the BBC M i c rocomputer 
prov ides  a pow er ful env i ronment for the develop
m e n t  o f  B C P L  and s m a l l a s s e mble r p r o g r a m s ,  b u t  
p r o g r a m s  d e v e l op e d  u s i n g i t  c a n  n o r m a l l y  o n l y  b e  
r u n  on B B C  M i c r o c o mp u t e r s f i t t e d w ith th e B C P L  
Language ROM.  

The B C P L  S t a n d  A l one G e n e r a t o r  g r e a t l y  e nh a n c e s  
th e u s e f u l n e s s  o f  th e B CP L  C I NTCODE s y s t e m  by 
per m i t t i ng the easy d i s t r ibut i on o f  developed BCPL 
p r o g r a m s .  Th e u t i l i t i e s in th e p a c k a g e  c o nv e r t  
developed program s i nto s tand alone programs  wh i ch 
c a n  be r u n  on  a n y  BB C M i c r o c o mp u t e r ,  wh e th e r o r  
n ot i t  i s  f i t t e d w i th the B C P L  L a n g u a g e  ROM . 
I ndeed i t  i s  even pos s ible  to deve lop s tand a lone 
p r og r a m s f o r  o t h e r  6 5 0 2 -ba s e d c o mp u t e r s  ( e g f o r  
ded i cated control appl i cat i on s ) .  

S tand a lone programs can be generated i n  t wo ma i n  
format s :  

a s  f i l e s  wh i ch m a y  b e  h e l d  o n  a n y  s u i t ab l e  
m e d i u m  a n d  wh i ch a r e  r u n u s i ng the ' * RUN 
f i l e n a m e '  f i l i ng sy s t e m  c o m m a nd ( o f t e n th i s  
can be shor tened to ' *  f i lename ' ) : 

a s  language ROMs wh i ch can be plugged i nto the 
s i d e w ay s  RO M s o ck e t s  a n d  wh i ch a r e  r u n  by 
' * n a m e '  c o m m a n d s ( th e  na m e s  u s e d a r e  cho s e n  
when the s tand a lone progr am i s  generated ) .  

Th� S t and Alone Generator i s  de s i gned for use  w i th 
the BCPL CINTCODE sys tem on the BBC M i c rocompute r .  
I t work s by l i nk i ng the appl i cat i on program w i th 
the BCPL i nt e rpr eter  and an appropr i a t e  subset o f  
the BCPL l ibrary procedu r e s .  
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S o m e  f e a t u r e s  o f  the d e v e l op m e n t  s y s t e m  ( i e the 
B C P L  C I NTCODE s ys t e m )  a r e  not a v a i l ab l e  to s t a n d 
a l one progra m s .  I n  par t i cula r s tore f i l e s  and the 
s eparate run and com mand s ta t e s  are not suppor ted.  
N e ver the l e s s , c on v e r t i ng p r o g r a m s  t o  r u n i n  a 
s tand a l on e  e n v i r o n m e n t  i s  g e n e r a l l y  s t r a i gh t 
for ward and o f t en very few , i f  any, mod i f i cat i ons 
w i l l  be r equ i red .  

Licens i ng arrangeaents 

A l l BCPL p r o g r a m s  p r o d u c e d  by the S t a n d  A l o n e  
Generator i nc lude the BCPL i nt e rpr eter  and a num
b e r  o f  B C P L  l i b r a r y  p r o c e d u r e s .  The i n t e r p r e t e r  
and l ibrary procedu r e s  a r e  copyr i ght s o f t w a r e  and 
a l i c e n c e  i s  n e e d e d  to d i s t r i b u t e  p r og r a m s  c o n 
t a i n i ng the m .  

A l i c e n s i ng a g r e e m e n t  i s  i n c l ud e d  w i th t h e  S t a nd 
A l o n e  Ge n e r a t o r  and i t s  t e r m s  sh o u l d  be s t u d i e d 
before d i s t r ibut i ng any s tand alone programs . 

Speci al Requi reaents 

The S t and Alone Generator i s  de s i gned to cope w i th 
the ma j or i ty o f  for e s eeable  r equ i r ements  for cre
a t i ng s t a n d  a l o n e  BCPL a n d  a s s e mb l e r  p r og r a m s .  
Any u s e r s w i th spe c i a l  r e q u i r e m e n t s i nv o l v i ng 
change s or add i t i ons to the S tand Alone Generator 
s o f t w a r e  are i nv i ted to contact R i chards Co mputer 
P roduc t s  L i mi ted for a s s i s tance . 

HOW TO USE THIS GUIDE 

Al l r eade r s  are  recom mended to read the r e ma i nder 
o f  th i s I n t r od u c t i on a s  w e l l a s  ch apt e r s  2 a n d  3, 
wh i ch g i v e  an o v e r v i e w o f  the u s e  o f  th e p a c k a g e 
a n d  o f  t h e e n v i r o n m e n t  i n  w h i c h s t a n d  a l o n e 
programs run . 
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R e a d e r s  p r e p a r i n g t o  g e n e r a t e  a s t a n d  a l o n e  
p r o gra m s h o u l d  f o l l o w  t h e s t e p s  o u t l i n e d  i n  
chapt er  2 ,  r e f er r i ng as  nece s s a ry to chapte r s  4 , 5 
an d  6 wh i ch r e sp e c t i v e l y  e xp l a i n  h o w  t o  u s e  t h e  
ut i lit i e s ,  s u m mar i se the l ibrary procedur e s  ava i l
ab l e  a n d  d i s c u s s v a r i ou s  f e a t u r e s  o f  s t a nd a l on e  
programs . 

Chapter 7 cont a i ns  sum�ar i e s  of  the ut i l i t i e s  and 
th e s t a n d  a l o n e  e nv i r on m e n t . I t  m a y  b e  u s e d f o r  
qu i ck r e f e r ence by e xper i enced u s er s . 

Th e App e n d i x  d e s c r i b e s t h e v a r i o u s  f e a t u r e s  
prov i ded and conta i n s  other i n format i on wh i ch may 
be o f  i n ter e s t  to e xp e r i e n c e d  u s e r s  or to u s e r s  
w i th spec i a l  requ i r e m ent s . 

Th i s g u i d e  a s s u m e s  th a t  th e r e a d e r i s  f a m i l i a r 
w i th the BCPL CINTCODE deve l opment system and ha s 
a c c e s s  t o  the U s e r  Gu i d e  f o r  th a t  s ys t e m .  Th e  
s ect i on s  cover i ng l anguage ROMs  a s sume  some fam
i l i a r i t y w i th the c o n c e p t s o f  s i d e w ay s  RO M s ,  bu t 
very l i t t l e  know l edge o f  th i s  sub j ec t  i s  needed to 
g e n e r a t e  a s t and a l one p r og r a m  as  a l a n g u a g e  RO M 
us i ng th i s  package.  

SYSTEM FEATURES 

Language ROMs and ut i li ty ROMs 

Th e  S t a n d  A l on e  G e n e r a t o r  h a s the ab i l i ty t o  
c reate two type s o f  s i d e w ays ROMs , r e fer r ed t o  i n  
th i s  g u i d e  a s  language ROMs and ut i l i ty RO Ms, 
( a l though both t ype s a r e  a c t u a l l y l a ng u a g e  RO M s  
f r o m  th e po i n t o f  v i e w o f  t h e  B B C  M i c r o c o mpu t e r  
operat i ng sys tem ) . 
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The d i f ference i s  that l anguage ROM s  have only one 
e n t ry po i n t  wh e r e a s  u t i l i ty RO M s  h a v e  s e v e r a l . 
T yp i c a l l y  a l a n g u a g e  RO M w ou l d  be u s e d f o r  a l a r g e 
s tand a lone program w i th one ba s i c funct i on ( eg an 
e d i t o r ) , whe r e a s  a u t i l i ty ROM c ou l d  b e  u s e d t o 
ho l d  a nu mbe r o f  s m a l l p r og r a m s ,  e a ch e n t e r e d by 
i t s o w n  ' * n a m e' c o m m a n d  ( e g a s e t  o f  d i s c 
ut i l i t i e s ) .  

Ut i l i ty programs 

The S t a nd A l o n e  G e n e r a t o r  c on t a i n s  f i v e  u t i l i ty 
programs : 

F I LETRN i s  a ut i l i ty to copy a f i l e pr e s erv i ng the 
load and execut i on addr e s se s .  I t  can copy 
f i l e s  f r o m  o n e  f ili ng s y s t e m  t o  a n o th e r  
( eg from d i sc  t o  tape ) o r  f rom one di s c  to 
a no t h e r  e v e n  i f  o n l y  one d i s c d r i v e  i s  
ava i lab l e . 

F I XCIN i s  the ut i l i ty wh i ch c r e a t e s  a s tand a lone 
p r og r a m  as a f i l e wh i ch c a n  be r u n  by th e 
'* RUN' c o m m a n d .  I t  a l s o  c r e a t e s  s t a n d  
a l o n e  p r o g r a m s  f o r  t a r g e t  s y s t e m s  o th e r  
than the BBC M i c rocomputer . 

PACKCI N  i s  a ut i l i ty t o  compact  C INTCODE f i le s  by 
r e mov i ng SECT I ON and NEEDS d i rect i v e s  and 
m e r g i ng h u nk s .  I t  i s  mo s t  u s e f u l  f o r  
m i n i m i s i ng t h e  spa c e  requ i r e d  b y  s t a nd 
a l o n e  p r og r a m s bu t can a l s o be u s e d  t o  
a d v a n t a g e  o n  p r og r a m s t o  b e  r u n  i n  the 
deve lopment env i ronment . 

ROMCI N  i s  the ut i l i ty wh i ch c r ea t e s  a s tand a lone 
program as a language ROM . 

UT I LCIN i s  the util i ty wh i ch creates  a s tand a lone 
program as  a ut i l i ty ROM . 



System l ibrari es 

Th e s y s t e m  l ib r a r y  f i l e s  s upp l ied w i th the S t a nd 
A l o n e  Ge n e r a t o r  c o n t a i n  the C I NTCODE of spe c i a l  
v e r s i on s  o f  the l i b r a r y  p r o c ed u r e s  i n  the B CPL 
Language ROM and the deve lopment sys tem l ibrary, 
L I B .  They a l s o c o n t a i n  a s p e c i a l  v e r s i o n o f  the 
BCPL i nterpr e te r . 

T w o  l i b r a r y f i l e s  a r e  p r o v i d e d ,  S Y S L I B l  a n d  
SYS L I B 2 . Th ey d i f f e r  o n l y  i n  s o m e  o f  the  I / 0 
proc edur e s .  The ter m 'SYSLI B' i s  used throughout 
th i s g u i d e  a s  a g e n e r i c  t e r m  f o r  the s e  t w o  f i l e s  
when the d i f fe r enc e s  betw een the m  are  uni mpor tant . 

REQUI REMENTS 

A Mod e l  B BBC M i c rocomputer w i th the BCPL CINTCODE 
sys tem and a f i l i ng sys tem such as d i sc  or Econe t 
( ca s s e t t e  tape only i s  not su f f i c i ent ) i s  r equ i red 
to u s e  the S tand Alone Generator .  

The output o f  the ut i litie s ROMCIN and UT I LCIN i s  
a RO M i m a g e  f i l e .  T o  c opy th i s  f i l e i n t o  a n  
EPROM , a n  EPROM programmer and s u i table soft ware 
to d r ive it  i s  r equ i red.  

The c o mp u t e r  r eq u i r e m e n t s  of  pa r t i c u l a r  s t a n d  
a l on e  p r o g r a m s d ep e n d  l a r g e l y  on  th e p r og r a m s 
the m s elves , but to u s e  ROMs gener a ted by ROMCIN or 
UT I LC I N  operat i ng sys t e m  1 . 0 or later i s  r equ i red 
and to acce s s  d i sc f i l e s  DOS ver s i on 0 .9 0  or  later  
is  r equ i r ed . 

M a n y  p r o g r a m s p r o d u c e d  b y  t h e  S t a n d  A l o n e  
Ge n e r a t o r  w i l l  r u n  u n cha ng e d  i n  a 6 5 02 s e c on d  
pr oc e s s o r . Th e App e n d i x  d e t a i l s  t h e  e f f e c t s  o f  
runn i ng i n  the s econd proce s so r .  
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2 Generating Stand Alone 
Programs 

A BCPL CINTCODE program i s  conver t ed i nto a s tand 
a l on e  p r og r a m  by l i nk i ng th e C I NTCODE w i th th e 
l i b r a ry r ou t i n e s  u s e d a n d  w i th the i n t e r p r e t e r  
( bo th the s e  a r e  e x t r a c t e d f r o m  SYS L I B ) .  Th e r e 
su l t i ng f i l e i s  compacted u s i ng PACKCIN then con
v e r t e d by F I XC I N ,  RO M C I N  or UT I LC I N  i n t o  a s t a n d  
alone program f i le o r  a ROM i mage f i l e .  

The use  o f  PACKC I N  i s  not e s s ent i a l  bu t r e sul t s  i n  
a s i gni f i cant ly sma l le r  s t and a lone program . 

I n  mor e deta i l  the r e commended s equence o f  event s 
for produc i ng a s t r a i ght forward s tand a lone BCPL 
program i s  as fol lows : 

( 1 )  W r i t e the p r og r a m  a n d  t e s t  i t  ( a s f a r  a s  
pos s ib l e ) u s i ng the deve lopment sys tem . 

( 2 }  M a k e any cha n g e s  n e c e s s a r y  t o  the c o d e  f o r  
the s tand a lone ve r s i on.  

( 3 )  Go careful ly through the program , l i s t i ng a l l  
l ibrary rout i ne s  used ( th i s i nc l ude s rout i ne s  
f r o m  t h e  B C P L  l a n g u a g e  R O M  a s  w e l l  a s  tho s e  
f r o m  L I B } .  Look u p  th e e n t ry i n  ch a p t e r  5 
for each o f  the s e  rout i ne s  and thus p r epar e  a 
l i s t o f  th e s e c t i on s  t o  be e x t r a c t e d  f r o m  
SYSL I B .  ( Th i s p r o c e s s  a l s o ch e ck s th a t  the 
program doe s not use  any rout i ne s  not ava i l 
abl e  i n  the s tand a lone env i ronment . }  

( 4 )  Add the sect i on " INTERP "  ( wh i ch cont a i n s  the 
i nterpreter ) to th i s  l i s t .  

( 5 }  De c i d e  wh i ch ,  i f  a n y ,  o f  th e I / O  op t i on s  
d e s c r i b e d  i n  chap t e r  3 i s  r eq u i r ed a n d  add 
the appropr i a te  sect i on to the l i s t .  
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( 6 )  D e c i d e wh i ch ,  i f  a ny ,  o f  the t e r m i n a t i on 
opt i ons descr ibed i n  �P rogram t e r m i nat i on� i n  
chapter  6 i s  r equ i r ed and add the appropr i a te 
sect i on to the l i s t . 

( 7 )  I nc l ude the requ i r ed NEEDS d i rect i v e s  i n  the 
p r og r a m  s o u r c e .  Th i s  m ay b e  d o n e  e i th e r  by 
i n c l ud i ng the r e l e v a n t  d i r e c t i v e s  i n  i nd i 
v i d u a l  s ou r c e  f i le s ,  by i n c l ud i ng a l l  th e 
d i r e c t i v e s  i n  o n e  o f  the s ou r c e  f i le s o r  by 
p r ep a r i ng a s ep a r a t e  s ou r c e  f i l e c o n t a i n i ng 
a l l  the d i r e c t i v e s .  Th e  th i r d op t i on i s  
r ecom mended ( the source f i le need hot conta i n  
a n y  c o d e ) .  

( 8 )  Comp i le a l l  the program source f i le s ( i nclud
i ng the n e w  o n e  w i th the NE EDS  d i r e c t i v e s ) 
w i th the NONAMES opt i on ( th i s saves space i n  
the  s t a n d  a l o n e  p r o g r a m ) . U s e  JO I NC I N  t o  
j o i n  a l l  the CINTCODE f i le s  together . 

( 9 )  Dec i d e  whether the sect i on s  NEEDed shou ld be 
e x t r a c t e d f r o m  S YS L I B 1 o r  S Y S L I B 2 .  Th e 
d i f f e r e n c e  i s  i mpo r t a n t  o n l y  i f  the p r og r a m  
u s e s  f i l e I / 0 .  S e e  � I / O opt i o n s �  i n  chap t e r  
3 for deta i l s .  

( 1 0 )  Use  NEEDCI N  t o  ext ract the sect i ons from the 
cho s e n  SYSL I B  f i l e .  Th e r e s u l t o f  th i s s t ep 
i s  a C I NTC ODE f i l e c on t a i n i ng the p r og r a m , 
the i n t e rp r e t e r  a n d  all ne c e s s a r y  l i b r a r y  
procedur e s . 

( 1 1 )  U s e  PACKC IN to compact the CINTCODE f i l e i nto 
a s m a l l e r  C I NTCODE f i l e . Th i s  r e m ove s th e 
s e c t i on na m e s  a n d  NEEDS  d i r e c t i v e s  th u s  
r e s ul t i ng i n  a smal l e r  f i na l  program . 

( 1 2 )  I f  the s t and a l o n e  p r og r a m  i s  t o  be bu i l t  a s  
a l a n g u a g e  o r  u t i l i t y R O M  t h e n  c r e a t e a 
� S p e c �  f i l e ,  wh i ch c o n t a i n s  d e t a i l s  o f  the 
ROM header and entry po i n t s  ( s ee  the sect i on s  
o n  ROMCI N  and UT I LC I N  i n  chapter 4 ) . 
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( 1 3 ) 

( 1 4 ) 

( 1 5 )  

D e c i d e  on th e l o c a t i on o f  the g l ob a l  v e c t o r  
a n d  h e ap ( s e e  ' L o c a t i on o f  g l oba l v e c t o r  a n d  
h e a p '  i n  c h a p t e r  6 ) .  D e c i d e w h e t h e r  a 
p a r t i c u l a r  s c r e e n  m o d e  s h o u l d  b e  s e t  u p  
b e f o r e  the s t a n d  a l o n e  p r og r a m  i s  e n t e r e d .  
Th e s e  d e c i s i on s  a f f e c t  the p a r a m e t e r s  th a t  
w i l l  b e  g i v en t o  F IXCIN , ROMC IN or  UT I LCIN . 

U s e  F I XC I N ,  RO M C I N  o r  UT I LC I N  t o  c r e a t e  th e 
s t and a l o n e  p r og r a m , e i th e r  a s  a f i l e  wh i ch 
can be executed by ' * RUN' ( f rom F IXC I N )  or a s  
a RO M i m a g e  f i l e .  I n  the ca s e  o f  ROM i m a g e  
f i l e s  che ck tha t t h e  f i l e w i l l  f i t  i n  th e 
t ype o f  E PROM i t  i s  p r opo s e d  t o  u s e ,  r e m e m 
b e r i ng th a t  the m a x i m u m  s i z e o f  a l a ng u a g e  
ROM i s  8 1 9 2  word s .  

I f  t h e  o u t p u t f i l e f r o m  F I X C I N  i s  t o  b e  
c o p i e d t h e n  u s e  F I L E T R N ( r a t h e r  t h a n  
READ/SAVE/COPY) s i nce the f i l e conta i n s  load 
a n d  e x e c u t i o n a d d r e s s e s  w h i c h m u s t  b e  
p r e served . 

EXAMPLE COMMAND FILES 

It i s  s u g g e s t e d tha t  EX c o m m a n d  f i l e s  a r e  s e t  up 
to a s s i s t  i n  the p r o c e s s  o f  b u i l d i ng s t a n d  a l o n e  
progra m s .  T w o  examp l e s  o f  typ i ca l  com mand f i l e s  
a r e  g i ven her e .  

Example 1 

Th i s c o m m a n d  f i l e u s e s  F I XC I N  t o  c r e a t e  a s t and 
alone program . The para m e te r s  to the com mand f i le 
are :  

INF I LE the n a m e  o f  th e C I NTC ODE f i l e c o n t a i n i ng 
the progr am : 

OUTFILE the n a m e  t o  be g i v e n  t o  the s t a n d  a l o n e  
program f i l e .  ( F IXC I N  a l ways c r e a t e s  the 
s t a n d  a l o n e  p r og r a m  f i l e a s  a c u r r e n t  
f i l i ng sys tem f i l e . ) 
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The c o m m a nd f i l e a s s u m e s  tha t SYS L I B l  i s  t o  b e 
u s e d ,  tha t  the g l oba l v e c t o r  i s  t o  b e  l o c a t e d  a t  
hex byt e  add r e s s  1 900 and that a l l opt i onal F I XCIN 
param e t e r s  a r e  de faul ted.  

S t o r e  f i l e s  a r e  u s e d for the t e mp o r a r y  f i l e s  
n e e d e d .  T h i s  w o r k s  o n l y  f o r  f a i r l y s m a l l 
program s .  For l a rger programs the r e  i s  not enough 
r o o m  i n  s t o r e  a n d  the c u rr e n t  f i l i ng s y s t e m  ha s t o  
be used for the se  t e mporary f i le s  ( s ee  the second 
examp l e ) . 

. KEY I NF I LE/A , OUTFI LE/A 
NEEDCIN < INF I LE >  SYSLI B l  $TEMP! 
PACKCI N  FROM $ TEMP! TO $ TEMP 2 
DELETE $TEMP! 
F IXCI N  FROM $ TEMP 2 TO < OUTFILE >  GV= l 900 
DELETE $TEMP 2 

Th i s  c o m m a nd f i l e u s e s  ROMC I N  t o  c r e a t e  a RO M 
i m a g e  f i l e .  The pa r a m e t e r s  t o  th e c o m m a n d  f i l e 
are : 

I NF I LE the n a m e  o f  the C I NTC ODE f i l e c o n t a i n i ng 
the program � 

OUTFI LE the n a m e  t o  b e  g i v e n  t o  th e ROM i m a g e  
f i l e .  Th e c o m m a n d  f i l e c r e a t e s  th i s a s  a 
cur r ent f i l i ng sys t em f i le �  

SPEC 

GV 

LI BNO 

10 

the name of the ' spec ' f i le �  

the h e x  byt e a dd r e s s  a t  wh i ch the g l ob a l  
v e c t o r  i s  t o  b e  l o c a t e d  ( d e f a u l t s  t o  1 900 
i f  not spe c i f i ed ) � 

' 1 '  o r  ' 2 '  f o r  SYSL IBl o r  SYSL I B 2  ( d e 
fa u l t s  t o  SYSLI B l  i f  not spec i f i edh 



PARS any add i t i on a l  p a r a m et e r s•to be g i v e n  to 
RO M C I N  eg i f  th e s c r e e n  m o d e  i s  to be s et 
t o  5 th e n  th e E X  c o m m a n d  l i n e  m i gh t  
i nc l ude : 

PARS = " MODE 5 "  

F i l i n g  s y ste m  f i l e s  a r e  u s e d f o r  a l l  te m po r a r y  
f i l e s t o  a v o i d  r u n n i ng out o f  sto r e �h e n  d e a l i ng 
w ith l a rge programs • 

. KEY I NF I LE/A , OUTFILE/A , S PEC/A , GV , LI BNO , PARS 

. DEF GV= l900 

. DEF LIBNO= l 
NEEDCIN < INF ILE >  SYSLI B < LIBNO > / F . $ TEMP 1 
PACKCIN $ TEMP! / F . $ TEMP 2 
* DELETE $ TEMP 1 
ROMCI N  $TEMP 2 /F . <OUTFILE >  <SPEC > GV= < GV >  < PARS >  
*DELETE $ TEMP 2 
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3 Stand Alone Environment 

The e nv i r o n m e nt p r ov i d e d  f o r  sta nd a l o n e  B C P L  
pr og r a m s  c a n  b e  c on s i d e r e d  a s  a m u ch s i mp l i f i e d 
for m  o f  the development env i ·ronment. The pr i nc i 
pal d i f fer ence s f rom the development env i ronment 
( wh i ch are  d i scus s ed i n  more deta i l  below)  are : 

the r e  i s  no command state � 
the ma i n  stack i s  o f  f i xed s i z e � 
the r e  i s  no automati c  ESCAPE handl i ng �  
store f i l e s  a r e  not prov i ded . 

STARTING AND STOPPING 

Starting 

A stand a lone program wh i ch ha s been c reated a s  a 
f i l e i s  started by s e l e ct i n g  th e app r op r i ate 
f i l i ng system and typ i ng :  

*RUN f i lename 

( i n some f i l i ng systems th i s  can be abbrev i ated to 
* f i l ename ) . 

The f i l e i s  l o a d e d  by th e f i l i ng s y s te m  i nto a 
pr e - d e f i n e d  p l a c e  i n  RAM a n d  th e i n i t i a l i s at i o n  
c od e  i s  e nte r e d .  Th i s  c o d e  opt i o n a l l y s e l e cts a 
pa r t i c u l a r  s c r e e n  m o d e  a n d  s ets  up th e g l ob a l  
vecto r , th e m a i n  sta ck a n d  th e h e a p .  I t  th e n  
ente r s  th e i nte r p r ete r wh i ch s ta rts e x e c u t i ng a 
CINTCODE i n iti a l i s ati on routi ne.  

The s i z e of  th e g l oba l v e cto r i s  g ov e r ne d  by th e 
ma x i m u m  g l oba l u s e d o r  d e f i n e d  i n  th e p r og r a m .  
Un u s ed e ntr i e s a r e  i n i t i a l i s e d  to GLOBWOR D . Th e 
si z e  o f  the ma i n  stack i s  f i xed.  The stack i s  not 
i n iti a l i s ed to z e ro s . 
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Th e CINTCODE i n i t i a l i s a t i o n r o u t i n e i n i t i a l i s es 
v a r i o u s  g lob a l s  and I/O s t r e a m s  and t h e n  c a l l s  the 
app l i c a t i on p r oc e d u r e  START. 

A s t a nd a lone p r og r am w h i c h  h a s  be e n  c r e a t e d  as a 
l a ng ua g e  o r  u t i l i ty ROM is e n t e r ed by typ i ng : 

* n ame 

w he r e  name i s  one of the nam e s  a s soc i a t ed w i th the 
ROM { th e s e  n am e s  a r e  spe c i f i e d  a s  i np u t  to ROMCIN 
o r  UTILCIN} . 

Th e i n i t i a l i s a t i o n  p r o c e s s  i s  s i m i l a r  t o  t h at 
d e s c r i b e d  a b ov e , e x c e p t  t h a t  t h e  co d e  i s  a l l  e x
e c u t e d  i n  RO M a n d  t h e r e f o r e i s  n o t  l o a d e d  i n to 
RAM . In t h e  c a s e  o f  a u t i l i t y RO M t h e  f i r s t  BCPL 
p r oc e d u r e  c a l l e d  b y  t h e  CINTCO D E  i n i t i a l i s a t i o n 
r o u t i n e i s  n o t  n e c e s s a r i l y S TA RT b u t  d e p e n d s o n 
the p a r t i c u l a r  name u s e d .  

If  t h e  l a ng u a g e  o r  u t i l i t y RO M i s  i n s t a l l e d  a s  t h e 
r i g h t - m o s t l a n g u a g e RO M i n  a B B C  M i c r o c o m p u t e r  
t h e n  i t  i s  e n t e r ed a u tom a t i c a l ly w h e n  the compu t e r  
i s  s w i tched on o r  i f  CTRL- BREAK i s  p r e s s ed. 

Pr e s s i ng BREAK w h e n  a s t and a lone p r ogr am i s  r u n
n i n g r e - e n t e r s  t h e  c u r r e n t  l a ng u a g e  RO M .  If t he 
s t a n d a l o n e  p r og r a m w a s  c r e a t e d  by F IXCIN t h e n  
th i s  r e- e n t e r s  the l a ng u ag e  tha t w a s  r u n n i ng w h e n  
the �* RUN� com m a nd w as e n t e r ed { i n t h e  6 5 0 2  s e cond 
proce s so r  BREAK c r a s h e s the s ys t e m  and C�RL-BREAK 
m u s t  be u s e d  to b r e a k  o u t  of the pr og r am}. If the 
s t a n d  a l o n e  pr o g r a m w a s  cre a t e d  b y  RO M CIN or 
UTIL CIN t h e n  t h i s  r e - e n t e r s  t h e  s t a n d  alo ne 
p r og r am .  

Stopping 

A l l  the u s u a l  m e thod s o f  s topp i ng a r e  ava i l a b l e  to 
s t and a lone p r og r a m s , i e  r e t u r n i ng f r o m  S TART {or 
wh i chev e r  p r oc e d u r e  w a s  f i r s t  e n t e r ed i n  the c a se 
o f  p r og r am s  g e ne r a t e d  by U�ILCIN} , c a ll i ng ABORT ,  
END PROG o r  S TO P  o r  e x e c u t i ng the s ta t e m e n t  FINIS H. 
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va r i ou s op t i on s  a r e  a va i l ab l e  t o  c on t r o l  wha t  
happen s when a s tand a l one program stops and the s e  
a r e d e t a i l e d  i n  'P r o g r a m  t e r m i n at i on' i n  chap t e r  
6. I n br i e f the opt i ons ava i lab le  ar e :  

prompt the user  to enter a ' * '  com mand for the 
language or ut i l i ty he wan t s  to use  next : 

r e - e n t e r  the c u r r e n t  l a ng u a g e  ( b u t  th i s  do e s  
not work for program s runn i ng i n  a 65 0 2  second 
proce s sor ) : 

do noth i ng ( i e the mach i ne w i l l  lock up unt i l  
BREAK i s  pr e s s ed ) . 

The f i r s t  o f  the s e  op t i on s  i s  l i k e l y t o  b e  the 
be s t  i n  m a ny c a s e s ,  but o f t e n  i t  w i l l  b e  b e t t e r  
f o r  th e p r og r a m  i t s e l f t o  i n c o r po r a t e  a m e a n s  o f  
ex i t i ng w i thou t c a l l i ng S T O P  e t c .  S u ch a m e a n s  
m i ght b e  for the program t o  a sk the user  for a ' * ' 
co m m a n d  o r  f o r  th e p r og r a m  t o  a l w a y s  r e t u r n  t o  
BAS I C .  Some programs  may never ex i t  ( eg ded i cated 
cont rol sys tem s ) .  

No t e  tha t i f  a s t a n d  a l o n e  p r og r a m  i s  i n  the 
r i gh t - m o s t l a ng u a g e RO M i n  a BBC M i c r o c o mpu t e r  
then the u s e r  ha s n o  way o f  e n t e r i ng ' * '  c o m m a n d s  
( eg to s e t  up s e r i al I /O baud r a t e s  o r  enter other 
language ROMs ) unl e s s  e i ther the s tand a lone pro
g r a m  e xp l i c i t ly a l l o w s  h i m to e n t e r  ' * '  c o m m and s 
o r th e s t a n d  a l o n e  p r og r a m e x i t s  w i th the f i r s t  
opt i on ment i oned above .  

DIFFERENCES FROM DEVELOPMENT ENVIRONMENT 

Th i s  sect i on de s c r ibe s a numbe r o f  the d i f fer enc e s  
bet ween the s tand a lone env i ronment and the deve l 
opm e n t  e nv i r o n m e n t , and  s u g g e s t s  t h e  t yp e s o f  
Program change� tha t may be nec e s s a ry to cope w i th 
the se  d i f ference s . 
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Argument handl ing 

Wh e n  a stand a l o n e  p r og r a m  i s  r u n  ( by ' * RUN f i l e• 
o r  ' * na m e ' )  i t  i s  not p o s s i b l e  to r e a d  th e p r o, 
g r a m ' s  a r gu m e nts f r o m  th e c o m m a nd l i n e .  Th u s  q 
program that expects arguments shou ld pro mpt for 
them expl i c itly be fore ca l l i ng RDARGS . 

A good w ay to d o  th i s  m i ght b e  to u s e  th e str i ng 
pa s s e d  to RDARG S ( i n th e s a m e  w ay a s  RDARGS i t s e l f  
doe s i f  th e u s e r  e nte r s  '?') e g  

ARGSTR := " FILE/A , NEW" . 
WRITES ( ARGSTR )  � WRI TES ( " : * N "  ) 
I F  RDARGS ( ARGSTR ,  ARGVEC , S I ZE ) = 0 THEN . . .  

Command state and ESCAPE 

I n  the d e v e l op m e nt s y s te m  th e e x i ste n c e  o f  a r u n  
state and a com mand state al low s appl i cati on pro
g r a m s to trap to th e c o m m a nd s tate i n  c e rta i n 
e r r o r  c o n d i t i o n s  ( e g r u nn i ng o ut o f  stor e )  an d 
a l s o a l l o w s  th e u s e r  to i nte r r upt app l i c at i on s  
program s . 

I n  th e sta nd a l o n e  e n v i r o n m e nt th e r e  i s  o n l y  one  
s tate a n d  by d e f a u l t  th e E S CA P E  k ey i s  d i s ab l e d. 
There a r e  a number o f  s i gni f i cant e f fects : 
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the TRAP procedure cannot be u s ed ( a s  the r e  i s  
nowhere to trap to ) . 

th e p r og r a m  m u st che ck a l l  GETVEC c a l l s  f or 
s u c c e s s  a n d  m u s t i ts e l f h a n d l e  th e c on s e
quenc e s  o f  a GETVEC c a l l  fa i l i ng .  

ESCAPE cannot be used to abandon cas s ette tape 
I /0 .  



i f the u s e r  i s  t o  be g i v e n  th e f a c i l i ty t o  
i nterrupt the program then the·program i t s e l f 
m u s t  che ck a t  i n t e r v a l s t o  s e e  i f  th e u s e r  ha s 
i nterrupted ( by wha t ever m e thod i s  chosen )  and 
m u s t  i t s e l f take whatever a c t i on i s  r equ i red.  
' E S CAPE h a n d l i ng' i n  cha p t e r  6 d i s c u s s e s  th e 
e f f e c t s  o f  the program re-enabl i ng ESCAPE . 

the p r og r a m  i t s e l f m ay h a v e  t o  p r o v i d e a w a y  
f o r  u s e r s  to e n t e r  the ' * '  com mand s wh i ch they 
can enter i n  the com mand s ta t e  i n  the develop
m ent env i ronment ( eg to look a t  a d i sc d i rec
tory or speci fy the pr i nter  i gnor e chara c t e r ) .  
'Hand l i ng ' * '  com mands' i n  chapter  6 dis cus s e s  
th i s  sub j ect  i n  mor e deta i l . 

Corout ines 

c o r ou t i n e s  c a n  be u s e d i n  the s a m e  way a s  th e y  a r e  
used i n  the deve lopm ent sys t e m .  One m i nor d i f fe r 
e n c e  i s  tha t i n  the s t and a l o n e  s y s t e m  the m a i n  
stack i s  not l i nked i nt o  COLI S T .  

Error checking 

Many o f  the e r r o r  ch e ck s  m a d e  i n  th e l i b r a r y  
procedur e s  i n  the development sys tem a r e  om i t ted 
in the s t and a l o n e  v e r s i o n s  o f  th e s e  p r o c e d u r e s  
( e g  V E CTOF I LE d o e s not  ch e ck th a t  the v e c t o r  i s  a 
heap v e ctor ) . 

Thu s  i t  i s  i mp o r t a n t  t o  d ebug p r og r a m s  f u l l y b e 
fore convert i ng the m t o  s tand a l one program s .  I t  
i s a l s o i mpo r t a n t  tha t p r og r a m s d o  not  r e l y  t oo 
mu ch o n  th e e r r o r  che ck i ng i n  the l i br a r y  p r o 
c ed u r e s  ( e g b y  d e l i b e r a t e l y c a u s i ng e r r o r s a n d  
th e n t r app i ng t h e  r e s u l t a n t  ABORT s ) .  Ch ap t e r  7 
l � s t s th e e r r o r  c o d e s wh i ch a r e  s uppo r t e d i n  the 
s tand a l one sys t e m .  
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RUNPROG of bui lt- in commands and ut i l i ties 

Al though the procedur e  RUNPROG i s  ava i lab l e  in  the 
s tand a lone sys t e m, i t s only func t i on i s  to i s sue 
operat i ng sys t e m / f i l i ng sys t e m  com mand s .  Thus it 
c a n no t  b e  u s e d  t o  r u n  'b u i l t- i n ' c o m m a n d s  s u ch as 
PAUSE or ut i l i t i e s  such a s  JOIN. 

STARTINIT and stack size 

I n  the development sys tem the procedure STARTINIT 
i s  u s e d t o  e n ab l e  a p r og r a m  t o  s e t  up i t s  e nv i r on� 
ment be fore START i s  ca l led, and i n  par t i c u l a r  to 
say wha t  s i ze  s tack i t  need s . 

I n  the s tand a lone sys tem STARTINIT i s  comp l e t e ly 
i g no r ed and  a ll s t a n d  a l one p r og r a m s  a r e  e n t e r ed 
w i th approx i ma t e ly 440 word s o f  stack ava i lable, 
I f  th is i s  i n s u f f i c i e n t  th e n  t wo op t i on s  a r e 
ava i labl e : 

r educe the s tack r equ i r e m ent  ( eg by r eplac i ng 
VECs by cal l s  t o  GETVEC ) :  

t r e a t  the m a i n  body o f  th e p r og r a m  a s  a eo
r o u t i n e a n d  c a l l C REAT ECO ( t o s e t  up a s t a c� 
o f  th e r e qu i r ed s i z e )  th e n  CALLCO ( t o e n t er 
the m a i n  body o f  the progra m )  f rom START . 

Store f i les 

The s tand a lone env i ronment doe s not suppo r t  s tore 
f i l e s  a n d  doe s n o t  r e c ogn i s e  t h e  d e v i c e ' / S ' .  IIl 
p a r t i c u l a r  p r o c e d u r e s  s u ch a s  F I NDOUT PUT a nd 
DELF I LE, wh i ch i n  the d e v e l op m e n t  s y s t e m  t r e a t  a 
f i l e n a m e  w i thou t a d e v i c e s p e c i f i e r a s  a s t o re 
f i l e n a m e, i n  the s t and a l on e  s y s t e m  t r e a t  i t  a s  a 
cur rent f i l i ng sys t em f i l e name . 

Th e p r o c e d u r e s FILETOVEC, READV E C, S AVEVE C  and 
VECTOFI LE are  a l l  ava i l able however . 
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I/0 OPTIONS 

s uppor t  o f  the fu l l  range of  I /O dev i c e s  prov i ded 
i n the deve lopment sys tem requ i r e s  a s i gn i f i cant 
a mount of  code.  In order to l eave more space  free 
for appl i cat i ons code wh i ch uses  only a s ubset  of 
the fu l l  I /0 fac i l i t i e s  a number o f  d i f fe r ent I /O 
opt i ons are prov i ded.  

A pa r t i c u l a r  opt i on i s  s e l e c t e d by i n c l ud i ng a 
pa r t i c u l a r  NE EDS d i r e c t i v e i n  th e s t a n d  a l on e  
pr og r a m .  On ly o n e  o f  th e I / O opt i on s  m ay b e  
i nc luded i n  any one program . 

No t e th a t  u s e  o f  F I LETOVEC, READVEC, SAVEVE C a nd 
VECTOF I LE i s  i nd e p e n d e n t  o f  the cho i c e o f  I / O 
opt i on ( w i th one except i on d i s c u s s ed i n  'Cho i c e  of 
SYSL I B l  o r  S YS L I B 2 ' b e l o w ) . Th u s  I / O opt i o n 2 
( wh i ch only prov i d e s  conso l e  and keyboard I /O )  m ay 
be s e lec ted for a program wh i ch wr i tes f i les  away 
to the current f i l i ng sys t em u s i ng SAVEVEC . 

The opt i ons ava i lab le  are : 

Default 

Th i s  op t i on i s  s e l e c t e d i f  n o n e  o f  th e NEEDS 
d i r e c t i v e s  for  o t h e r optio n s  a r e  i n c l u d e d .  Th e 
only I / O p r o c e d u r e s  ava i l ab l e  a r e  S E LEC T OUT P UT, 
WRBIN, WRCH and WRITE S .  

SELECTOUTPUT i s  a d u m my p r o c e d u r e  wh i ch h a s  n o  
ef fec t . 

WRB I N, WRCH a n d  W R I T E S  a l l  o u t p u t t o  the c u r r e n t  
OSWRCH d e s t i nat i on .  O n  ent ry t o  the program thi s  
i s the s c r een . 

S i nce no s t ream i nput i s  prov i ded, th i s  opt i on i s  
m o s t l ik e l y  t o  b e  u s e f u l  f o r  a p r og r a m  wh i ch 
P e r f o r m s  i t s o w n I / 0 u s i n g t h e  a p p r o p r i a t e  
ope ra t i ng sys t e m  call s .  
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Option 1 

Th i s  i s  s e l e c t ed by NEEDS " I NOUT l "  a n d  p r ov i d es 
one i nput s t r ea m  wh i ch i s  the console  r ead a l i ne 
a t  a t i m e w i th e cho ( equ i v a l e n t  t o  / C  i n  the 
deve l opment sys te m )  and one output s t r eam wh i ch is 
the s c r e e n .  CNS L I NS T R  a n d  CNS LOUT S T R  po i n t t o  
the s e  s t r eam s .  

T h e  I / O p r o c e d u r es a v a i l a b l e  a r e  E N D RE AD , 
END W R I T E, F I ND I NPUT, F I NDOUT PUT, I NPUT, OUT PUT , 
ROB I N, RDCH, S ELECT I NPUT, S E LECTOUTPUT, UNRDCH , 
WRBIN, WRCH and WRITES . 

E ND READ, ENDWRI TE, S ELECT I NPUT a n d  S E LECTOUT P UT 
a r e  a l l  d u m m y p r o c e d u r e s .  F I N D I N P U T  a n d 
F INDOUTPUT are  a l so dum my procedur e s  wh i ch r e turn 
po i n t e r s  t o  the one  i np u t  s t r e a m  and th e one 
output s t r eam r e spec t i v e ly . 

I nput i s  per for med by cal l i ng OSRDCH and output by 
c al l i ng O S W RCH . On  e n t r y  t o  th e p r og r a m  the 
OS RDCH s ou r c e  i s  the k e ybo a r d  and  the  O S WRCH 
d e s t i na t i on i s  the s c r e e n .  I f  the s e  a s s i g n m e n t s  
a r e  ch a n g e d  ( e g b y  * FX 2  o r  * FX 3  c a l l s )  th e n  the 
BCPL I /O w i l l  u s e  the new a s s ignment s .  

Option 2 

Th i s  i s  s e l e c t e d by NEEDS " I NOUT 2 " .  I t  i s  i d e n t
i c a l  t o  opt i on 1 e x c ep t  tha t th e i np u t  s t r e a m  i s 
the  k e ybo a r d  r e a d  a cha r a c t e r  a t  a t i m e w i th no 
e cho ( equ ivalent to /K in the dev e l opment sys t e m ) .  

Option 3 

Th i s  i s  s e le c t e d  by NEEDS " I NOUT 3 " .  I t  p r o v i d e s 
a l l th e I / 0 d e v i c e s  a v a i l ab l e  i n  the  d e v e l op m e n t  
s y s t e m  apa r t  f r o m  s t o r e  f i l e s  a n d  th e cur r e n t  
f i l i ng s y s t e m  i e  / C, / E  ( e r r o r s t r e a m ) , / K, / L, / N  
a n d  / P .  

Th e l i s t o f  p r o c e d u r e s  ava i l ab l e  i s  the s a m e  a s  
for opt i on 1 ,  but none o f  them a r e  dummi e s . 
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o n  e n t r y t o  the p r og r a m  th e c u r r e n t  i npu t s t r e a m  
i s CNSLINSTR ( / C )  and the current output s t r ea m  i s 
CNS LOUT S T R  ( / C ) . E RRORS TREAM po i n t s  t o  a n  e r r o r  
stream , a s  i n  the deve lopment sys tem . 

opt ion 4 

Th i s i s  s e l ected by NEEDS " INOUT4" .  I t  i s  s i m i la r  
t o op t i o n  3 bu t a l s o s uppo r t s  the  c u r r e n t  f i l i ng 
sy s t e m .  Na m e s  b e g i n n i ng '/ F . '• o r  not  b e g i n n i ng 
wi th '/ ' a r e  t ak e n  a s  c u r r e n t  f i l i ng s ys t e m  f i l e 
name s .  

o n e a d d i t i on a l  p r o c e d u r e ,  F S T YP E , i s  p r ov i d e d  by 
th i s  opt i on .  

Th e r e  a r e  t wo d i f f e r e n t  v e r s i on s  o f  th e s e c t i on 
INOUT 4 ,  one  in S YS L I B l and  th e o th e r  i n  S YS L I B 2 .  
The d i f ference s  a r e  deta i led be low .  

Choice o f  SYSLIBl or SYSLIB2 

Th e d i f f e r e n c e s  b e t w e e n  S YS L I B l  and S YS L I B 2  a r e  
i r r e l e v a n t  e x c ep t  wh e n  u s i ng I / 0 opt i o n 4 o r  any 
of  the procedur e s  F ILETOVEC , READVEC ,  SAVEVEC and 
VECTOFI LE . 

Th e S YS L I B l  p r o c e d u r e s  a s s u m e  th a t  the c u r r e n t  
f i l i ng sys tem i s  e i ther d i s c ,  E conet or s o m e  s i m i 
l a r f i l i ng s y s t e m  i e  i s  a f i l i ng s y s t e m  who s e  
FS T Y P E  a t t r i b u t e s  a r e  's u p p o r t s  O S G B P B ' a n d  
'O S F I LE c a n  r e a d  f i l e l e ng th'. Th e v e r s i on o f  
FSTYPE prov i ded by SYSLIBl for I /O opt i on 4 a l ways 
returns the s e  a t t r ibut·e s , i r re spec t i v e  of the true  
character i s t i c s  o f  the curr ent f i l i ng sys te m .  

An a t t e mp t  t o  a c c e s s  a t ape o r  R O M  f i l e f r o m  a 
p r og r a m u s i ng S YS L I B l p r o c e d u r e s  w i l l  probab l y  
fa i l i n  a n  obs cure fash i on.  

The S YS L I B 2 p r o c e d u r e s  adapt to the  ch a r a c t e r 
i s t i c s  o f  th e cu r r e n t  f i l i ng s y s t e m  i n  the s a m e  
way a s  th e I / O  p r o c e d u r e s  i n  the d e v e l op m e n t  
sys tem . 
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An i mp o r tant r e s tr i c t i on w h en u s i ng SYSL IB2 i s  
th at i f  F I L E T OV E C  o r  RE ADV E C  a r e  u s e d  th en I/O 
opt i on 4 i s  a u to m a t i c a l l y s e l e c te d .  I f  th e p r o
g r a m a tte mpts to u s e  a d i f f e r ent I / O opt i on a s 
w e l l  then the r e s u lts a r e  unp r ed i ctab l e .  

LAYOUT OF STORE 

T h e r e  a r e  th r e e  m a i n a r e a s  u s e d  by s tand a l one 
B C P L  p r og r a m s  - ze r o  p a g e, th e l ang u a g e  RAM and 
th e f r e e RAM f r o m th e o p e r a t i n g  s y s te m / f i l i ng 
system wo r kspace up to th e d i sp l ay RAM . 

Zero page 

T h e  u s e  m a d e  o f  th i s  a r e a  i s  i d ent i c a l  t o  th e u s e 
m ad e  o f  it by th e d e v e lopm ent s yste m ,  exc ept tha t  
s o m e  o f  th e data a r eas u s e d  b y  t h e  de v e l o p m ent 
s y s te m a r e  not u s e d  by s tand a l on e p r o g r a m s .  
D e ta i l s  a r e  g i v en i n  th e Append i x .  B yte s 1 1 2  to 
14 3 a r e  sti l l  av a i lable for app l i c ations u s e . 

Language RAM 

T h i s  a r e a  c onta i n s  s o m e  s y s te m  d ata { a g a i n v e r y  
s i m i l a r  to th at u s e d  b y  th e d e v e l o p m ent s y s te m )  
and the m a in stac k .  In the stand a lone syste m  the 
ma in sta c k  i s  not p a r t  o f  th e h e ap . 

Free RAM 

The f r e e RAM c onta ins the g loba l v e cto r ,  the h e ap 
and ,  in th e c a s e  o f  p r og r am s  g ene r a t ed by F I XC I N, 
the pr og r am its e l f .  P a r amete r s  to F IXC IN, ROM C I N  
a n d  UT I L C I N  c an sp e c i f y th e a d d r e s s e s  o f  e a c h  o f  
the s e  a r e a s  ind iv i d ua l ly i f  r equ i r ed,  but d e f a u l ts 
a r e  p r ov i d e d  a s  f o l lows . 

I n  a l l  c a s e s  the ba s e  add r e s s  o f  the g loba l  v ector 
h a s  to be spe c i f i e d .  Th i s  w i l l  nor m a l ly be c h o s e n  
t o  be th e lo w e s t a d d r e s s  n o t  u s e d  by th e op e r a t i ng 
s y ste m i n  th e ta r g e t m a c h i n e  { e g  f o r  a M o d e l  B 
w ith d i sc s  th i s  add r e s s  i s  byte 1 9 0 0  h e x ) . 
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Th e g l oba l  v e c t o r  i s  po s i t i on e d  a t  the s p e c i f i e d 
a d d r e s s . I t s  s i z e i s  gov e r n e d  by the h i gh e s t  
g l oba l nu mb e r  d e f i n ed i n, o r  r e f e r e n c e d  by, the 
progr am . 

F o r p r og r a m s  g e n e r a t e d by F I XC I N  t h e  p r og r a m  
i m m e d i a t e l y f o l l o w s t h e  g l ob a l v e c t o r .  T h e 
program proper i s  fol lowed by i n i t i a l i s a t i on code.  
o n c e  i n i t i a l i s a t i on i s  c o mp l e t e  th i s code i s  
d i s ca rded and becomes  par t  o f  the heap, wh i ch runs 
f r o m  the t op of the p r og r a m  p r op e r to the b o t t o m  
of d i splay memory . 

F o r  p r og r a m s g e n e r a t e d  by ROM C I N  o r  UT I LC I N  the 
heap r u n s  f r o m  the t op of  the g l ob a l v e c t o r  to the  
bot tom o f  d i splay memory . 

' Lo c a t i on o f  g l ob a l v e c t o r  a n d  h e ap' i n  chap t e r  6 
d i s c u s s e s  v a r i o u s  a l t e r na t i v e s  t o  the d e f a u l t 
op t i o n s .  Th e Appe n d i x  e xp l a i n s  the l ayou t o f  
stor e when r unn i ng i n  a 650 2  s econd proce s sor . 
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4 Utilities 

Th i s c h a p t e r  d e s c r i b e s  t h e  u t i l i t y p r o g r a m s 
p r ov i d e d  w i th the  S t and A l on e  G e n e r a t o r . The s e  
are as foll ows : 

FILETRN c op i e s  a f i l i ng sy s t e m  f i l e, p r e s e r v i ng 
the load and execut i on addr e s se s .  I t  can 
c opy f i l e s  f r o m  one f i l i ng s y s t e m  to 
anothe r .  

FIXCIN c r e a t e s  a s t and a l o n e  p r og r a m  as  a f i l e 
t h a t  c a n  b e  e x e c u t e d  b y  t h e  '* RU N' 
command . 

PACKC IN c o mp a c t s  a C I NTC ODE f i l e by r e m o v i ng 
SECT I ON and NEEDS d i r e c t ives  and m e rg i ng 
hunk s . 

ROMCI N  c r e a t e s  a s t a n d  a l o n e  p r o g r a m  a s  a 
language ROM . 

UTILCIN c r e a t e s  a s t a n d  a l o n e  p r o g r a m  a s  a 
ut i l i ty ROM . 

M a n y o f  t h e  e r r o r  m e s s a g e s p r o d u c e d  b y  t h e  
ut i l i t i e s a r e  s e l f - e x p l a n a t o r y .  Tho s e  tha t  n e e d  
m o r e  e x p l a na t i on a r e  l i s t e d i n  'U t i l i ty e r r o r  
me s s ag e s ' i n  chapt e r  7 .  
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FILETRN - f i le trans fer 

Purpose 

To copy a f i l i ng sys t e m  f i le, preserv i ng the load 
and execut i on addr e s se s, to another f i l e i n  e i the r 
the same  f i l i ng sys t e m  or a d i f f e r ent f i l i ng sys
t e m .  F I LE T RN i s  p a r t i c u l a r l y  u s e f u l  f o r  c opy i ng 
the s tand a lone program f i l e s  produced by F I XCIN.  

Examples 

( 1 ) F ILETRN : O . MYPROG : l . MYPROG 
( 2 )  F ILETRN MYPROG MYPROG PAUS E 
( 3 )  F ILETRN MYPROG MYPROG * D I SC *TAPE 

Arguments 

FROM/A,TO/A,FROMFS,TOFS,PAUSE / S  

FROM T h e  n a m e  o f  the  f i le t o  b e  c op i e d .  The 
f i l e m u s t be a f i l i ng s y s t e m  f i l e .  The 
n a m e  shou l d  b e  the ' p u r e '  f i l e  na m e  i e i t  
shou l d  not  i n c l u d e  ' / F . ' .  

TO Th e f i l e n a m e  o f  th e c opy . Aga i n  th i s 
m u s t  b e  a ' pu r e '  f i l e na m e .  Th e f i l e i s  
c r ea ted a s  a f i l i ng sys tem f ile . 

FROMFS The f i l i ng s y s t e m  c on t a i n i ng th e f i l e t o  
b e  c op i e d .  I f  not  spe c i f i e d  the c u r r e n t  
f i l i ng sy s t e m  i s  u s e d .  I f  s p e c i f i e d i t  
mus t be the ' * '  command u s ed t o  s e le c t  the 
f i l i ng sys tem ( see examp l e  3 above ) .  

TOFS Th e f i l i ng s y s t e m  i n  wh i ch the c opy i s  t o 
b e  c r e a t e d .  I f  not s p e c i f i e d the f i l i ng 
s y s t e m  f r o m  wh i ch the f i l e wa s c op i e d  i s 
u s e d .  I f  s p e c i f i e d i t  m u s t  b e  the ' * ' 
c o m m and u s e d t o  s e l e c t  the f i l i ng s y s t e m 
( s ee  examp l e  3 above ) .  
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pAUSE 

Remark s 

I f  spec i f i ed the program w i l l  paus e  { w i th 
the m e s s ag e  ' Typ e CONT t o  r e s u m e ' ) a f t e r  
r e ad i ng th e F RO M  fi l e  b u t  b e f o r e  w r i t i ng 
the TO f i l e .  Th i s  a l l o w s  a f i l e  t o  b e  
c op i e d f r o m  o n e  d i s c  t o  a n o t h e r  o n  a 
sys tem w i th only a s i ngle d i s c  dr i v e .  

FRO MFS m u s t  b e  one wh i ch support s the OSF I LE ca l l  
t o r e a d  the l e ng th o f  a f i l e .  , Th u s  a f i l e c a nn o t  
be cop i ed from tape us i ng th i s  program { though i t  
can be cop i ed t o  tape ) . 

Th e p r o g r a m  w o rk s by r e a d i n g t h e  f i l e a s  a 
cont i guous s tor e f i l e .  Thu s  the b i gges t f i l e that  
can b e  hand l e d  i s  d e p e nd e n t  on th e a m o u n t  o f  
cont i gu o u s  f r e e  h e ap spa c e  a v a i l ab l e  wh e n  th e 
program i s  run . 

If a s tore f i le ex i s t s  w i th the same  name a s  FROM 
then i t  i s  de l e ted . 

I f TOFS i s  s p e c i f i e d the n  i t  w i l l  b e  th e c u r r e n t  
f i l i ng sys tem when the program e x i t s . 

FIXCIN - create program to run in RAM 

Purpo se 

To g e n e r a t e  a s t a nd a l one  p r og r a m  a s  a f i l e tha t 
c a n  b e  e x e c u t e d  b y  t h e  ' * RU N '  c o m m a n d .  T h i s 
p r og r a m  c a n  a l s o  b e  u s e d  t o  g e n e r a t e  s t a n d  a l one 
program s to run in  target  hardware  othe r than the 
BBC Mi c rocomputer . 

E:x:aaples 

{ 1 )  F I XCIN MYPROG MYFI LE GV= l 9 00 
{2 ) F I XC I N  MYPROG MYF ILE GV= l 6AF MODE 5 MAX 

REPORT /L 
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Argu•ents 

FROM/A , TO/A , GV/A/K , BASE/K , HEAP/K , HEAPEND/K , MODE/R 
MAX/ S , NOTBBC/S , REPORT /K , NOI NT/ S 

I 

FROM 

TO 

GV 

BASE 

HEAP 

HEAP END 

MODE 

28 

The name o f  the CINTCODE f i l e conta i n i ng 
the program to be made s tand alone . 

Th e n a m e  o f  th e s t a nd a l o n e  f i l e t o  be 
c r ea ted . Thi s  mus t be a 'pur e'  f i le name 
( i e w i th no d e v i c e s p e c i f i e r )  a n d  is 
taken to be a curr ent f i l i ng sys tem f i l e, 

The h e x  �y t e  a d d r e s s  o f  th e ba s e  o f  the 
globa l vector i n  the s tand alone sys tem . 

Th e h e x by t e  a dd r e s s  o f  th e p r og r a m  in 
the s tand alone sys te m .  I f  not spe c i f i ed 
the p r og r a m  f o l l o w s  the g l oba l v e c t or. 
Th i s  a d d r e s s  i s  the l o a d  a d d r e s s  a n d  the 
execut i on add r e s s  o f  the TO f i l e . 

The h e x  byt e a d d r e s s  o f  th e h e ap i n  the 
s tand alone sys t e m .  I f  not spec i f i ed the 
heap fol low s the progra m .  The addr e s s  is 
rounded up to a 4-byte boundary . 

The h e x  byt e a d d r e s s  o f  th e e n d  
h e ap i n  the s t a n d  a l on e  s y s t e m .  
spec i f i ed the heap e x tend s t o  the 
the d i sp lay RAM . The addre s s  i s  
dow n to a 4-byte boundary.  

o f  t he 
I f  not 

bas e of 
rounded 

Th e s c r e e n  m o d e  t o  b e  s e t  up b e f o r e  the 
s tand alone program i s  entered ( a  number 
i n  the r a n g e  0 t o  7 ) .  I f  not  s p e c i f i ed 
the s c r e e n  m o d e  i s  l e f t  u n ch a ng e d  wh en 
the program i s  ente r ed . 



NOT BBC 

REPORT 

NOINT 

Remark s 

B y  d e f a u l t  the s t a n d  a l o ne p r og r a m  f i l e 
i s  bu i l t  up i n  RAM th e n  c op i e d o u t  t o  the  
c u r r e n t  f i l i ng s y s t e m  when c o mp l e t e .  
When bu i ld i ng large s tand alone program s 
th i s  s t r a t e gy m a y  f a i l  th rough r u nn i ng 
o u t  o f  RAM . S pe c i fy i ng MAX c a u s e s  th e 
s tand alone program f i le to be w r i t te n  to 
the curr ent f i l i ng sys tem as i t  i s  bui l t  
up ,  a l low i ng large program s t o  be c r eated 
at  the e xpen s e  o f  F I XC I N  tak i ng longer to 
r un . 

Th i s  i s  s p e c i f i e d wh e n  bu i l d i ng a s t a n d  
alone program f o r  a t a r g e t  mach i ne othe r 
than the BBC M i c rocomputer . I n  th i s  ca s e  
B A S E ,  H E AP a n d  H E APE ND m u s t  a l l b e  
spec i f i ed but MO DE may not be spec i f i ed .  
S ee ' P rogram s t o  run o n  non-BBC mach i ne s '  
i n  chapt e r  6 for more deta i l s . 

When F I XC I N  f i n i shes i t  nor mal ly d i splays 
a r epo r t  on th e s c r e e n  g i v i ng d e t a i l s  o f  
the f i l e a n d  s t and a l o n e  e n v i r on m e n t  
p r od u c e d .  Th e RE PORT a r g u m e n t  a l l o w s 
th i s r epo r t t o  b e  w r i t t e n  t o  a n o th e r  
d e v i c e e g  a d i s c  f i l e o r  th e p r i n t e r ( a s 
i n  examp l e  2 ) .  

I f  th e s t a n d  a l o n e  p r og r a m  i s  w r i t t e n  
e n t i r e ly i n  a s s e mb l e r  a n d  c o n t a i n s n o  
B C P L  c o d e  a t  a l l  ( a nd  th e r e f o r e  t h e  B CPL 
i nterpr e te r  ha s not  been i nc l uded in  the 
F RO M  f i l e )  th e n  th i s  a r g u m e n t  m u s t  b e  
spe c i f i e d .  S e e  ' Ma ch i n e code  p r o g r a m s ' 
i n  chapter 6 for more  deta i l s . 

Th e f i l e F I X I N I  ( s upp l i e d a s  p a r t  o f  the  s t a n d  
alon e  g e n e r a t o r ) i s  r e a d  b y  F I XC I N ,  a n d  m u s t 
th e r e f o r e  e i th e r  b e  in s t o r e  o r  on  th e c u r r e n t  
fili ng sys tem dev i c e  when F IXCI N  i s  run . 
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E x e c u t i on o f  th e app l i c a t i on c o d e  i n  FRO M  b e g i n�' 
at  the procedu r e  START . 

U n l e s s  the MA X a r g u m e n t  i s  s p e c i f i e d any s t o re 
f i l e w i th the s a m e  n a m e  a s  th e T O  f i l e wil l be 
d e l e t e d ,  e v e n  tho u gh the TO f i l e i s  c r e a t e d  a s  a 
f i l i ng sys tem f i l e .  

The r eport produced by FIXC I N  g i ves  the fol low i ng 
deta i l s  (i n both dec i mal  words and hex byte s ) : 

the s ize of  the TO f i l e �  

t h e  b a s e  a d d r e s s  a n d  s i z e  o f  t h e  g l ob al 
vector � 

the ba s e  a d d r e s s  a n d  s i ze o f  th e c o d e  ( i e  
p r o g r a m ) .  The ba s e  a d d r e s s  o f  th e c o d e  i s  
a l so the load add r e s s  and execut i on add r e s s  of 
the TO f i l e .  The d i f fer ence between the s i ze 
o f  th e c o d e  a n d  the s i ze o f  th e f i l e i s  the 
s i ze o f  t h e  i n i t i a l i s a t i o n c o d e  a n d  d a ta 
( wh i ch i s  n o r m a l l y  o v e r w r i t t e n by th e h e ap 
once i n i t i al i sat i on i s  comp l e t e ) . 

the  a d d r e s s e s  o f  th e h e ap a n d  ( i f  HEA PEND hast 
b e e n  spe c i f i e d )  o f  the e n d  o f  the h e a p .  rJ 
NOINT has been spec i f i ed then th i s  i nformat ion 
i s  omi t ted a s  no heap w i l l  be set  up . 

S i n c e  the TO f i l e c o n t a i n s  l o a d  a n d  e x e c u t i on 
addr e s s e s  i t  shou ld be cop i ed w i th F ILETRN rather 
than w i th READ , SAVE , COPY e t c . 
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pACKCIN - pack CINTCODE 

purpose 

To compac t  a CINTCODE f i l e by remov i ng SECTI ON and 
NE E DS d i r e c t i v e s  a n d  m e r g i ng h u nk s .  PACKC I N  i s  
p r i m a r i l y i �t e n d e d  f o r  u s e  w i th the S t a n d  A l o n e  
Gene rator , s i nce  i t  i s  of ten i mpor tant t o  m i n i m i s e 
th e  s i ze o f  s t a n d  a l on e  p r o g r a m s ,  b u t  s i n c e  i t s 
ou tpu t i s  a v a l i d  C I NTCODE f i l e it c a n  a l s o b e  
u s e d  t o  r e d u c e  the s i ze o f  p r og r a m s r u n  i n  t h e  
deve l opment sys tem . 

Example s 

( 1 ) PACKCIN CODEF I L  PACKFI L  
(2 ) PACKCI N  MYF I LE /F . P . MYF ILE RE PORT / L  

Argument s 

FROM/A , TO/A , REPORT /K 

FROM Th e n a m e  o f  th e i np u t  f i l e i e  th e C INTC ODE 
f i le wh i ch i s  to be co mpacted.  

TO The nam e  o f  the output f i l e .  

RE PORT When PACKC I N  f i n i she s i t  nor mal ly d i splays 
a r epo r t  on the s c r e e n  g i v i ng d e t a i l s  o f  
the  f i l e c r e a t e d .  The RE PO RT a r g u m e n t  
a l l o w s  t h i s  r e p o r t  t o  b e  w r i t t e n  t o  
a n o t h e r  d e v i c e e g  a d i s c  f i l e o r  t h e  
pr i nter ( as i n  examp l e  2 ) .  

Remark s  

Th e TO f i l e i s  c r e a t e d  f r o m  t h e  FROM f i l e by 
dis card i ng al l S ECT ION names  and NEEDS d i r e c t i ve s ,  
a s w e l l a s  th e n a m e  o f  the fir st p r o c e d u r e  i n  e a ch 
hunk that conta i ns procedure  name s .  The hunk s  i n  
th e FROM f i l e a r e  m a d e  u p  o f  the h u nk s f r o m  the TO 
fi l e  accord i ng to the fol low i ng r u le s : 
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any hunk s cons i s t i ng only o f  SECTI ON and NEEDs 
d i r e c t ives  are d i scarded : 

a l l  m a ch i n e c o d e  h u nk s a r e  c op i e d be f o r e  a n� 
B C P L  h u n k s ( b u t  t h e  o r d e r i n g o f  h u n k s i s 
otherwi s e  ma i nta i ned ) : 

a s  m a ny h u nk s a s  po s s i b l e  a r e  m e r g e d  s ub j e c� 
t o  the  r e s t r i c t i on th a t  no  o u t p u t  h u nk c an 
c o n t a i n  m o r e  tha n  4 0 9 5  w o r d s  o f  c od e  ( e x c ep� 
i n  th e c a s e  o f  a n  i np u t  h u nk b i gg e r  th a n  th i s 
wh i ch i s  cop i ed unchanged ) :  

the t yp e  o f  a n  o u t p u t  h u nk i s  ' m a chine c o d e' 
i f  i t  i s  made up from e i ther a l l  mach i ne code 
h u nk s o r  f r o m  a m i x t u r e  o f  m a ch i n e c o d e  and 
BCPL hunk s . The type i s  ' BCPL ' otherw i s e . 

I f  the FROM f i le conta i n s  mor e than one de f i n i t i on 
o f  the same  globa l then the TO f i le conta i n s  only 
the las t such de f i n i t i on.  

The r epo r t  p r od u c e d  by PACKC I N  shows (i n botl 
dec i mal words and hex byte s ) : 

the s ize o f  the TO f i le :  

the s ize o f  the code i n  the TO f i le i e  exclud· 
i n g h u nk h e a d e r s ,  g l ob a l d e f i n i t i o n s  a nd 
mach i ne code r e locat i on data : 

the s p a c e  i n  th e TO f i l e t ak e n  up by g l ob al 
d e f i n i t i on s . 

F I XC I N ,  RO M C I N  a n d  UT I LC I N  d i s ca r d  h u nk h e a.d e rs 
a n d  r e l oc a t e  m a ch i n e c o d e  wh e n  c r e a t i n g a s t and 
a l o n e  p r og r a m .  I n  a dd i t i on F I XC I N  i n c o r po r a t es 
the g l ob a l d e f i n i t i on s  i nt o  t h e  i n i t i a l i s a t i o� 
data tha t  nor mal ly become s par t  o f  the heap. ThUS 
the l a s t  two ent r i e s  i n  the r epor t  a r e  u s e ful fo! 
e s t i m a t i ng the s p a c e  tha t w i l l  b e  u s e d  by T O  i f  it 
i s  conver ted to a stand alone program . 
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&OMCIN - create program as language ROM 

purpose 

To c r e a t e  a s t a n d  a l o n e  p r og r a m  a s  a ROM i m a g e  
file o f  a BBC M i c roco mpu ter language ROM .  

Examples 

. 

(1) ROMCIN MYPROG MYROM MYS PEC GV= l 9 00 
(2) ROMCI N  MYPROG / F . MYROM : l . MYSPEC GV 1 9 0 0  

HEAP 2 FAA REPORT / L  

Arguments 

FROM/A , TO /A , S PEC/A , GV/A/ K , HEAP/K , HEAPEND/K , MODE / K , 
RE PORT / K , NOINT/S  

FROM 

TO 

SPEC 

GV 

HEAP 

The name o f  the CINTCODE f i le conta i n i ng 
the program to be made s tand a lone . 

The na m e  o f  th e ROM i m a g e  f i l e t o  be 
c r e a t e d . Th i s  i s  a n o r m a l  f i l e n a m e  a n d  
s o  w i l l  b e  a s t o r e  f i l e u n l e s s  a d e v i c e 
$pe c i f i e r i s  i nc luded.  

Th e na m e  of th e ' s p e c '  f i l e .  Th i s  i s  a 
f i le conta i n i ng deta i l s  o f  the ROM header 
and the ' * '  c o m m a n d s  to e n t e r  the RO M .  
S e e  ' Th e  S p e c  f i l e '  b e l o w  f o r  m o r e 
detai l s . 

Th e h e x  by t e  a d dre s s  o f  th e ba s e  o f  the 
globa l vector in  the s tand a lone sys t em .  

Th e h e x  by t e  a d d r e s s  o f  the h e a p  i n  the 
s tand alone sys t e m .  I f  not  spe c i f i ed the 
h e ap f o l l o w s  th e g l oba l v e c t o r . The 
a d d r e s s  i s  r o u n d e d  up t o  a 4 - b y t e 
boundary . 

3 3  



HEAPEND Th e h e x  byt e ad d r e s s  o f  the e n d  o f  th e 
h e a p  i n  the  s t a nd a l on e  s ys t e m .  I f  n o t  
spec i f i ed the heap extend s to the ba s e  Of 
the d i sp lay RAM . The addr e s s  i s  roundeq 
down to a 4 -byte boundary.  

MODE Th e s c r e e n  mod e t o  be s e t  up b e f o r e  th e 
s tand a lone program i s  entered ( a  number 
i n  the r a ng e 0 t o  7 ) . I f  n o t  spe c i f i e d 
the s c r e e n  m o d e  i s  l e f t  u n cha n g e d  wh en  
the program i s  entered . 

REPORT When ROMCI N  f i n i shes  i t  nor ma l ly d i splays 
a r epo r t  on  th e s c r e e n  g i v i ng d e t a i l s  o f  
the  f i l e a n d  s t a n d  a l on e  e nv i r o n m e nt 
p r o d u c e d .  Th e RE PO RT a r g u m e n t  a l l o w s 
th i s  r epo r t  t o  be w r i t t e n  t o  a n o th er 
d e v i c e e g  a d i s c  f i l e o r  the  p r i n t e r  ( a s 
i n  examp l e  2 ) .  

NOINT I f  th e s t a nd a l on e  p r og r a m  i s  w r i t t en 
e n t i r ely i n  a s s e mb l e r  a n d  c on t a i n s no 
B C P L  c o d e  a t  a l l  ( a nd th e r e f o r e  th e B C PL 
i nterpr e t e r  ha s not been i nc luded i n  the 
F ROM f i l e )  t h e n  th i s  a r g u m e n t  m u s t  be 
spe c i f i e d .  S e e  ' Ma ch i n e code  p r og r a m s' 
i n  chapter  6 for more  deta i l s . 

The Spec f i le 

ROM header 

Th e f o r m a t  of the ROM h e a d e r  ( i e the f i r s t  f ew 
w o r d s ) o f  a l a n g u a g e  RO M i s  d e f i n e d  by t h e  B B C  
M i c rocompute r  Operat i ng Sys t e m .  Al though the user 
o f  the S tand Alone Gene rator need not be concerned 
w i th the deta i l s  of th i s  for m a t ,  four i tem s w i th in 
the header mus t be spec i f i ed .  
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Th e s e i t e m s  a r e  the v e r s i on n u mb e r  ( a  d e c i m a l  
nu mbe r i n  the range 0 - 2 5 5  used t o  ident i fy d i f fer
en t r ele a s e s  o f  the s a m e  RO M ) , t h e  v e r s i on t e x t  
( no t n e c e s s a r i l y  r e l a t e d t o  t h e  v e r s i on n u mbe r ) , 
the copyr i ght t e x t  ( de ta i l i ng the copyr i ght i n  the 
RO M ) a n d  the t i t l e  ( wh i ch i s  d i splayed by th e 
operat i ng sys t e m  when the ROM i s  entered ) . 

Altho u gh the t i t l e  i s  d i s p l ay e d  wh e n  th e RO M i s  
e n t e r e d , i t  i s  im m e d i a t e l y e r a s e d i f  the MODE 
a r gu m e n t  i s  spe c i f i e d ( ch a n g i ng mode c l e a r s  the 
s creen ) . 

Th e c opyr i gh t  t e x t  i s  n e v e r  d i sp l ay e d  b u t  m u s t  
b e g i n w i th '(c)'. 

Spec f i l e format 

The S p e c  f i l e i s  a t e x t  f i l e ( no r m a l l y  i t  w o u l d  be 
c r e a t e d  w i th ED or T E D ) wh i ch spe c i f i e s th e f o u r  
i t e m s  l i s t e d  abov e  a n d  t h e  ' * '  c o m m a nd ( s )  tha t 
wil l cause the ROM to be enter ed.  

A l l l i n e s  tha t do  not  b e g i n  w i th '. ' a r e  i g no r e d  
a nd m ay b e  u s e d  f o r  c o m m e n t i n g t h e  f i l e .  A ll 
oth e r  l i n e s  m u s t  b e g i n  w i th o n e  o f  th e f i v e  c o m 
mand s ' . E NT RY' , ' .VE RNO ' , ' .VE RS T R ' , ' . T I TL E '  a n d  
' . COPYR ' . 

Th e c o m m a n d s m a y  b e  s p e c i f i e d i n  any o r d e r .  Th e 
o n l y  o n e  t h a t i s  m a n d a t o r y  i s  . E NT RY , w h i c h 
s pe c i f i e s  a ' * '  c omm and th a t  w i l l  c a u s e  the  p r o 
gram to b e  enter ed .  

The f i r s t  i t e m  o n  the l i n e a f t e r  . ENT RY i s  t a k e n  
a s t h e  ' * '  c o m m a n d . I t  n e e d  n o t  i n c l ud e  t h e  ' * ' .  
The r e s t  o f  th e l i n e m ay b e  u s e d f o r  c o m m e n t s .  
When a ' * '  command i s  entered upper and low e r  c a s e  
a re con s i de r ed equ i va l ent . Thu s  the ' * '  command 

*£REd 
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wou ld enter a ROM whose  Spec f i le i ncluded 

. ENTRY FRed 

The Spe c f i l e m a y  c o n t a i n  m o r e  th an o n e  . E NT RY 
c o m m an d ,  a l l o w i ng d i f f e r e n t  ' * ' c o m m an d s t o  be 
accepted - s e e  the examp l e  below . 

Th e v e r s i on n u mb e r  i s  i n i t i a l l y s e t  t o  0 .  I t  m ay 
be changed by the .VERNO com mand , whose par a m e ter 
i s  a dec i ma l  number i n  the range 0 - 2 5 5 . 

The ver s i on text  and t i t l e  are  both i n i t i a l i s ed to 
spa c e s .  Th ey m a y  be ch a n g e d  by t h e  .VE RS T R  and 
. T I TL E  c o m m a nd s  r e sp e c t i v e l y .  I n  both c a s e s  th e 
r e s t  o f  the l i ne ( f rom the f i r s t  non- space charac
t e r  a f t e r  .VERS T R  o r  . T I TLE ) i s  t ak e n  a s  th e t e x t . 

Th e copy r i gh t  t e x t  i s  i n i t i a l l y s e t  t o  ' ( C ) '. I t  
may be changed by the . COPYR com mand . The r e s t  of 
the l i ne ( f rom the f i r s t  non- space character  a f ter 
. CO P YR ) i s  t ak e n  a s  the c opyr i gh t  t e x t .  Th e f i r s t  
th r e e  char a c t e r s  m u s t b e  '(c)'. 

Examp l e  

Spec f i le for ed i tor produced by XYZ Ltd 
. VE RNO 3 
. VERSTR 2 . 1 3 
. TI TLE XYZ EDIT 
. COPYR ( C )  1 9 8 3  XYZ LTD . 
. ENTRY XYZ EDIT ful l form 
. ENTRY XYZE . abbrev i a t i on 
. ENTRY EDXYZ yet another ver s i on 

Remark s  

Th e f i l e ROM I N I ( s upp l i e d a s  p a r t  o f  th e S t and 
A l o n e  G e n e r a t o r ) i s  r e a d  by RO M C I N ,  and m u st 
th e r e f o r e e i th e r  b e  i n  s t o r e  o r  on th e c u r r ent 
f i l i ng sys tem dev i c e  when ROMCIN i s  run . 

E x e c u t i on o f  th e app l i c a t i on c o d e  i n  FROM b e g i nS 
a t  the procedu r e  START . 
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The r eport  produced by ROMCIN g i ves the fo l low i ng 
de ta i l s  ( i n  both dec imal words and hex byte s) : 

th e s i z e o f  the TO f i l e ( i e  the s i z e o f  th e 
ROM i m age) : 

t h e  b a s e  a d d r e s s  a n d  s i z e o f  t h e  g l ob a l 
vector : 

. 

the a d d r e s s e s  o f  th e h e a p  a nd ( i f  HEAPEND h a s 
b e e n  spe c i f i e d) o f  the  e n d  o f  the h e a p .  I f  
NOINT has been spec i f i ed then th i s  i n for ma t i on 
i s  om i tted as  no heap w i l l  be set  up . 

UTI LCIN - create program as utility ROM 

Pur pose 

T o c r e a t e  a s t a n d  a l on e  p r og r a m  a s  a ROM i m a g e  
f i l e  o f  a u t i l i t y RO M i e  a B B C  M i c r o c o mpu t e r  
language ROM whi ch ha s mu l t ip l e  entry po i nt s .  

Examples 

(1') UT I LC I N  MYPROG MYROM MYSPEC GV= l 9 00 
(2) UTI LCIN MYPROG /F. MYROM : l . MYSPEC GV= l 9 0 0  

HEAP= 2 3 00 HEAPEND= 3 00 0  REPORT= /F. MYREPORT 

Arguments 

FROM/A,TO/A,S PEC /A,GV/A/ K,HEAP/ K,HEAPEND/K, 
REPORT /K 

FROM 

TO 

The nam e  o f  the CINTCODE f i l e conta i n i ng 
the program t o  be made s tand a lone . 

Th e na m e  o f  th e ROM i m a g e  fil e t o  be 
c r e a t e d .  Th i s  i s  a n o r m a l  f i l e n a m e  a n d  
s o  w i l l  b e  a s t o r e  f i l e  u n l e s s  a d e v i c e 
spec i f i e r  i s  i nc luded .  
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S PEC T h e  n a m e o f  t h e  � S p e c � f i l e .  T h i s  i s q 
f i le cont a in ing d e t a i l s o f  th e ROM h e ader 
and t h e  � * �  c o m m and s t o  e n t e r  t h e  RO� 
Se e � T h e  S pe c f i l e �  b e l o w  f o r  m or � 
d e ta i l s . 

GV Th e h e x  b y t e  a d d r e s s  o f  t h e  b a s e  o f  the 
g lob a l  v e c tor in the s t and a lone s y s t em. 

HEAP Th e h e x  b y t e  a d d r e s s  o f  t h e  h e a p in the 
s tand a lone s ys t e m . I f  no t spe c i f i e d the 
h e a p f o l l o w s  t h e  g l o b a l v e c t o r . The 
a d d r e s s  i s  r o u n d e d  u p  t o  a 4 - b yte 
bound a r y. 

HEAPEND T h e  h e x  b y t e  a d d r e s s  o f  t h e  end o f  the 
h e a p i n  t h e  s t an d  a l on e  s y s t e m. I f  not 
spe c i f i e d  the h e ap e x t end s to the b a s e  of 
the d i sp l a y  RAM . The a d d r e s s  i s  r ounded 
down to a 4 - byte bound a r y .  

RE PORT Wh en UT I LCI N f i n i s h e s i t  no r m a l l y d i s
p l ays a r ep o r t o n  t h e s c r e e n  g i v i ng 
d e t a i l s  o f  t h e  f i l e and s t and a l on e e n
v i r onm ent p r od u c e d .  The REPORT a r g u m e nt 
a l l o w s t h i s  r e p o r t t o  b e  w r i t t e n to 
ano t h e r  d ev i c e , e g  a d i s c f i l e ( a s  in 
e x a mp l e  2) o r  the p r int e r .  

The Spec file 

T h e  s ub s e c t i on �T h e  S p e c  f i l e �  in t h e  d esc r i p t i on 
o f  RO M CI N a b ov e e x p l a i n s  t h e  f i e ld s  i n  t h e  ROM 
h e a d e r  and the f o r m a t  o f  the S p e c  f i l e  f o r  ROMCIN. 
W i t h t h e  e x c ept i on o f  t h e  f o r m a t  o f  t h e  � .E NTRY' 

c om m and that s ub s e c t i on app l i e s  e q u a l l y w e l l  to 
UT I LCIN and i s  the r e fo r e no t r ep e a ted he r e . 
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ga ch . ENT RY c o m m a nd s p e c i f i e s o n e  o f  th e e n t r y  
po i n t s t o  th e RO M .  A pa r t i c u l a r  e n t r y  po i n t m a y  
app e a r i n  m o r e  th a n  o n e  . ENT RY c o m m a n d . Th e 
general format  of  the command i s :  

ENTRY name globa l [/A] [ /M mode] [comment ] 

wher e square bra ck e t s  denote opt i onal  i te m s .  

name 

globa l  

/A 

/M mode 

comment 

i s  the ' * '  c o m m a nd for th a t  e n t r y  po i n t 
( the ' * '  i t s e l f need not be i nc l uded ) �  

i s  the globa l number o f  the procedure  to 
be entered ( i n dec ima l ) �  

d e n o t e s  t h a t  t h e  e n t r y  p o i n t i s  a n  
a s s e mb l e r  r o u t i n e i e  th a t  th e r e  i s  no 
n e ed t o  i n i t i a l i s e th e BCPL i n t e r p r e t e r  
b e f o r e e n t e r i ng the  c od e .  S e e  'M a ch i n e 
c o d e  p r og r a m s' i n  ch ap t e r  6 f o r  m o r e  
detai l s . 

s p e c i f i e s tha t  a pa r t i c u l a r  s c r e e n  m o d e  
i s  t o  b e  s e t  u p  b e f o r e  e n t e r i n g t h e  
program.  mode m u s t  be an i nteger in  the 
r a n g e  0 t o  7 .  I f  '/ M  m o d e ' i s  n o t 
s p e c i f i e d t h e  s c r e e n  m o d e  i s  l e f t  
unchanged when the program i s  enter e d . 

i s  any text  a f t e r  global not beg i nn i ng /A 
or /M . 

I f a u t i l i ty ROM i s  i n s t a l l e d  a s  th e r i gh t - m o s t  
l a n g u a g e  RO M i n  a B B C  M i c r oc o mpu t e r  th e n  i t  i s  
ente r ed automa t i c a l ly at pow e r -on and when CTRL
BREAK i s  pr e s s e d .  Th e e n t r y  p o i n t u s e d i s  tha t  
spec i f i ed i n  the f i r s t  . ENTRY com mand i n  the Spec 
f i le . 
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E xampl e 

Spec f i le for f i le ut i l i t i e s  produced by XYZ Ltd 
. VERNO 3 
. VERSTR 2 . 1 3 
. TI TLE XYZ UTI L I T I E S  
. COPYR ( C )  1 9 8 3  XYZ LTD . 
. ENTRY CATALOG 2 5 0  
. ENTRY CAT. 2 5 0 short form 

. ENTRY FORMAT 2 6 0  /A a s s emb ler code 

. ENTRY FORM 2 6 0  /A 

. ENTRY D I SPLAY 26 5 /M 7 u s e s  mod e 7 

. ENTRY D I S P  . 26 5 /M 7 

. ENTRY DISP80  2 6 5 /M 3 8 0  column ver s i on 
u s i ng mode 3 

. ENTRY PATCH 3 0 0  / A  /M 5 a s semb l e r  & mode 5 

Remarks 

Th e f i l e UT I L I N I ( s upp l i e d a s  p a r t  o f  th e S t a nd 
A l on e  Gen e r a t o r ) i s  r e a d  by UT I LC I N ,  a n d  m u s t 
th e r e f o r e  e i th e r  b e  i n  s t o r e  o r  o n  the c u r r e nt 
f i l i ng sys tem dev i ce when UT I LC I N  i s  run.  

The r epor t  produced by UTI LC I N  g i ves  the fol low i ng 
d e ta i l s  ( i n both dec i mal words and hex byte s ) : 

40  

th e s i z e of the TO fil e  ( i e the s i z e of the 
ROM i mageb 

t h e  b a s e  a d d r e s s  a n d  s i z e o f  t h e g l ob al 
vector : 

th e a d d r e s s e s  o f  th e h e ap a n d  ( i f  HEAPEND h aS 
b e e n  spe c i f i e d )  o f  the e n d  o f  the h e ap . If 
a l l  the entry po i nt s  to the ROM a r e  spec i f i ed 
i n  the  Spe c f i l e a s  b e i ng a s s e mb l e r  e n t rY 
po i nt s  then th i s  i n forma t i on i s  om i t ted a s  no 
heap w i l l eve r  be set  up. 



5 Procedures 

ThiS chap t e r  sho w s th e p r o c e d u r e s  wh i ch c a n  be 
us ed by s t and a l o ne p r og r a m s a n d  d e s c r i b e s a ny 
di f f e r e n c e s  i n  th e f u nc t i on s  o f  th e d e v e l op m e n t  
a n d t h e  s t a n d  a l o n e  v e r s i o n s  o f  p a r t i c u l a r  
procedure s . 

Th e f o l l o w i n g t a b l e  l i s t s  e v e r y  p r o c e d u r e  
me n t i on e d  i n  chap t e r  5 o f  th e U s e r  G u i d e f o r  the  
deve lopment sys t e m .  The s e c t i on name 1 s  g i ven for 
procedures  in SYSLI B .  The note s  fol low the tab l e .  

The  s e c t i on n a m e  " I NOUT x "  m e a n s  o n e  o f  th e s e c 
t i o n s  I NOUT l t o  I NOUT 4 - s e e  ' I / 0 opt i on s '  i n  
chapter 3 for deta i l s .  

PROCEDURE 

ABORT 
ADVAL 
APTOVEC 
BACKMOVE 
BACKMVBY 
CALL 
CALL BYTE 
CALLCO 
CAP CH 
COMPCH 
COMPSTRING 
COWAI T  
CREATECO 
DELETECO 
DELF I LE 
DELXFI LE 
ENDPROG 
END READ 
ENDWRI TE 
ENVELOPE 
ERRORMSG 

SECT I ON 

always i nc luded 
ADVAL 
APTOVEC 
BACKMOV 
BACKMOV 
a lways i nc l uded 
always i nc luded 
CORTNS 
CAP CH 
COMPCH 
COMPSTR 
CORTNS 
CORTNS 
CORTNS 
DELF I LE 
not ava i lable 
ENDPROG 
INOUTx 
I NOUTx 
ENVELOP 
E RRORMS 

SEE NOTES 

1 '  2 

3 
3 

4 

2 
5 
5 

2 '  6 '  2 0  
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EXTSF I LE not ava i lab l e  
F I LETOVEC F ILETOV 7 
F INDARG F INDARG 
F I ND INPUT INOUTx 4 ,  8 
F INDOUTPUT INOUTx 4 , 8 
F I NDXINPUT not ava i lable 
F INDXOUTPUT not ava i lab l e  
FREEVEC always i ncluded 
FSTYPE INOUT4 9 
GETBYTE use  OPT ver s i on 
GETVEC always i nc luded 1 0  
GLOBIN GLOBI N  1 1  
GLOBUNIN GLOBIN 1 1  
I NPUT INOUT x 
LEVEL LEVEL 
LOADSEG not ava i lable 1 1  
LONGJUMP always i nc luded 
MAXVEC MAXVEC 
MODE MODE 2 ,  1 2  
MOVE always i ncluded 
MOVE BYTE always i nc luded 
MULDIV always i nc luded 
NEWLINE NEWLINE 
NEWPAGE NEWPAGE 
OPSYS always i nc luded 
OUTPUT INOUT x 
PACKSTRING u s e  OPT ver s i on 
PUT BYTE u s e  OPT ver s i on 
RANDOM RANDOM 
RDARGS RDARGS 2 ,  1 3 , 1 4  
ROBIN INOUTx 
RDCH INOUTx 
RDI TEM RDI TEM 1 3  
READ not avai lable 
READN READN 1 3  
READVEC F ILETOV 7 
READWORDS READWOR 1 3  
RENAME RENAME 4 , 1 5  
RESUMECO CORTNS 
RUNPROG RUNPROG 1 6  
SAVE not ava i lable 
SAVEVEC VECTOFI 1 7  

4 2  



sELECT INPUT INOUTx 5 
SELECTOUTPUT a lways i nc luded 5 
sfiUFFLE not ava i labl e  
soUND SOUND 
SPLIT SPLIT 
STACKS I ZE STACKS ! 
START u s e r -de f i ned 1 8 
STARTINIT not  ava i lable 1 9  
STOP always i nc luded 2 0  
TEST FLAGS TESTFLA 
TESTSTR TESTSTR 
TIME TIME 
TRAP not ava i lab l e  
UNLOADSEG not ava i lable 1 1  
UNPACKSTRING u s e  OPT ve r s i on 
UNRDCH INOUTx 
VDU VDU 2 1  
VDUINFO VDUINFO 
VECTOF I LE VECTOF I 1 7  
WRBI N  a l ways i nc luded 2 
WRCH always i nc luded 2 
WRITEA not ava i lable 
WRI TEBA not ava i lab l e  
WRI TED WRITED 2 
WRITEDB not ava i labl e  
WRI TEF WRI TEF1  or  2 ,  2 2  

WRITEF 2 
WRI TEHEX WRI TE HE 2 
WRITEN WRI T EN 2 
WRI TEOCT WRITEOC 2 
WRI TES always i nc luded 2 
WRITET WRITET 2 
WRITEU WRI TEU 2 
WRI TEWORDS WRI TEWO 1 3  

Notes 

( 1 )  U n l e s s  t h e  p r o g r a m  i s  t r a p pi n g  A B O RT s a 
m e s s age 'ABORT' i s  d i splayed and the program 
t e r m i n a t e s .  I f  th e p r o c e d u r e  E RROR M S G  i s  
i n c l ud e d  the  m e s s ag e  'E r r o r  n n n' i s  a l s o  
produced , whe r e  nnn i s  the abort  code . 
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( 2 ) Un l e s s  I /0 op t i on s  3 o r  4 h av e  b e en s e l e c t eq 
any o u tp u t w i l l g o  t o  t h e  c u r r en t  O S WRca 
d e s t ina t i on .  

( 3 )  I f  t h e  c o un t  ( c onv e r t e d  t o  b y t e s  i n  t h e  c a se 
o f  B ACK M OVE ) i s  n e g a t i v e  t h en i t  i s  t r e a t eq 
a s  an un s i gn e d  v a l u e  i n  t h e  r ang e 3 2 7 6 8  ... 
6 5 5 3 5 . 

( 4 ) F i l enam e s  w i th no d ev i c e  spe c i f i e r , o r  w i th a 
d e v i c e  s p e c i f i e r  o f  ' / F . ' , r e f e r  t o  t h e  
c u r r ent f i l ing sys tem . A d ev i c e  spe c i f i e r o f  
' /S . '  i s  inv a l i d . 

( 5 )  D u m m y  p r oc e d u r e  i f  I /O op t i on 1 o r  2 h a s  b e e n 
s e le c ted . 

( 6 )  I n  t h e  d e v e l o p m en t s y s t e m  E RROR M S G  a l w a ys 
p r o d u c e s t h e  t e x t  'E s c ap e '  f o r  e r r o r  1 0 1 7 
i n s t e a d o f  a c c e s s i ng t h e  o p e r a t i ng s ys te m 
f a u l t  t e x t .  I n  t h e  s t an d  a l on e  s ys t e m  t h i s 
s p e c i a l  p r oc e s s i n g  f o r  e r r o r  1 0 1 7  i s  n o t  
p e r formed . 

( 7 )  I f  t h e  S YS L I B 2 v e r s i on o f  t h i s  p r o c e d u r e  i s 
u s e d  t h e n I / O o p t i o n 4 i s  a u t o m a t i c a l l y 
s e l e c t e d  ( i e s e c t i on I NO U 'T' 4  i s  i n c l u d e d ) . 
Unp r e d i c t a b l e  r e s u l t s  w i l l  o c c u r  i f  NEE DS 
d i r ec t i v e s  for  othe r I /O op t i ons a r e inc lud ed 

( 8 ) Th e v e r s i on s  f o r  I /O op t i on s  1 and 2 a l w a y s 
r e tu rn CNS L INSTR o r  CNS LOUT S TR . 

( 9 )  T h e  S Y S L I B l v e r s i o n d o e s n o t c h e c k  t h e  
a t t r i b u te s o f  the c u r r ent f i l ing s y s t e m , but  
a s s u m e s  i t  h a s  the a t t r i b u t e s  of  a d i s c or 
E c one t f i l ing sys tem . 

( 1 0 )  I f  the r e  i s  not enough h e ap space av a i l a b le � 
r e s u l t  o f  0 i s  g i v en .  Th e r e  i s  no ' s h u f f l e  
f ac i l i ty .  

( 11 )  S e e  ' Ov e r l a y ing ' in chap t e r  6 . 
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• 

( 12)  I f  t h e  p r og r a m d o e s  no t n e e d  t o  c h ang e s c r e en 
mod e s then the op t i ons in F I XCIN ,  ROMCIN and 
UT I T�CI N t o  s e t  u p  t h e  m od e  b e f o r e  t h e  p r og r a m 
i s  ente r ed shou ld be u s ed .  

( 1 3 ) I f  t h i s  p r o c ed u r e  i s  u s ed t h en one o f  I /O 
op t i on s  1 to 4 shou ld be s e le c t e d . 

( 1 4 ) RDARGS u s e s  the c u r r ent I /O s t r e am s .  Note in 
p a r t i c u l a r  t h a t  i f  I /O op t i on 2 i s  s e l e c t ed 
t h en t h e  i np u t t o  RDARG S i s  t a k en f r o m t h e  
k eybo a r d  b u t  i s  no t e choed t o  the s c r e en .  

( 1 5 ) The p r oc ed u r e WRI TEF m u s t  be inc l u d ed in t h e  
p r og r a m ( i t  i s  no t in c l ud ed a u t o m a t i c a l l y 
b e ca u s e  the r e  a r e two v e r s i ons ava i l a b le ) . 

( 1 6 ) T h e  e x p a nd e d  s t r i n g  i s  a l w a y s  p a s s ed t o  
M O S CL I , w h e t h e r  o r  no t i t  b e g i n s  w i t h � * � .  
I f  t h e  s t r i n g  c on t a i n s  any � % �  c h a r a c t e r s  
( i e i f  i t  i s  t o  b e  e x p and ed )  t h en an a ppr o
p r i a t e  v e r s i on o f  WRI TEF m u s t  be inc l ud ed in 
t h e  p r o g r a m .  I f  t h e  e x p a nd ed s t r i n g  i s  
l ong e r  t h en 2 5 5  c h a r a c t e r s  i t  i s  t r un c a t ed .  
I f  t h e  s t r ing c on t a i n s  a � * N �  c h a r a c t e r  t h en 
i t  i s  t r e a t ed s i m p l y  a s  l i n e  f e ed ,  no t a s  
l ine f e ed/c a r r i ag e  r e t u rn .  

( 1 7 )  The s e c ond p a r a m e t e r m u s t  be  a f i l ing s y s t e m  
f i l e .  Th u s : 

SAVEVEC ( myve c ,  " /P " ) 
VECTOF I LE ( myv e c , " /L " ) 

a r e  no t a l low e d  . 

• ( 1 8 )  S T A R T  m u s t  b e  i n c l ud ed i n  a s t a nd a l o n e  
p r og r am c r e a t ed by F I XCIN o r  ROMCIN .  I t  need 
not be inc l ud ed in one c r e a ted by UT I LC IN . 

( 1 9 ) I f  S TARTI N I T  i s  in c l ud ed i n  a s t and a l on e  
p r og r am i t  i s  igno r ed .  
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( 2 0 )  E r ror and warn i ng m e s s ages are only produced 
i f  ERRORMSG i s  i nc luded . 

( 2 1 )  Outpu t s  to the cur rent OSWRCH dev i ce . 

( 2 2 )  WRITEF l suppor t s  % ! ,  %N and % S  on ly. WRI TEF 2 
s upport s % C , % ! , %N , %S , %X and % $ . 
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6 Discussion 

Th i s  chap t e r  d i s c u s s e s  v a r i o u s  t op i c s  c on c e r n e d  
w i th the s tand alone env i ronment and w i th spe c i f i c  
p r ob l e m s  th a t  m a y  b e  e n c ou n t e r e d wh e n  c r e a t i n g 
s tand a l one program s .  

The fol low i ng sub j ec t s  are covered : 

ESCAPE hand l i ng 

Hand l i ng ' * '  command s 

Loca t i on o f  globa l vector and heap 

Mach i ne code programs 

Over layi ng 

Program termi na t i on 

Programs to r un on non-BBC ma ch i ne s  

Replac i ng SYSLIB procedur e s  

Wr i t i ng programs to execute i n  ROM 
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ESCAPE HANDLING 

A l l s t a n d  a l on e  p r og r a m s  a r e  e n t e r e d w i th th� 
E S CA P E  k ey g e n e r a t i ng an AS C I I c o d e  i n s t e a d O f 
c a u s i n g a n  E S C A P E  c o n d i t i o n .  T h i s  h a s s o m � 
a d v a n t a g e s ( i n p a r t i c u l a r  i t  i s  n o t  n e c e s s a r y t a 
t e s t  f o r  a n  E S CAPE c o nd i t i o n wh e n e v e r  OS RDCH O t 
OSWORD ( O )  i s  cal led ) , but a l so has d i s advantage s , 
i n  pa rt i cular : 

( 1 )  t h e r e  i s  n o  s i m p l e  w a y f o r  t h e  u s e r  t a 
i nter rupt a s tand alone progra m �  

( 2 )  th e r e  i s  n o  w ay f o r  the u s e r  t o  aba ndon s l ow 
I /O operat i on s  ( eg there  i s  no way to ter m i n, 
a t e  ' * CAT ' on  th e t ap e  f i l i ng s y s t e m , o r  t o 
pe r s uade the sys t e m  to g i ve up the s earch for 
a par t i cu l a r  tape f i l e ) . 

A program can r e-enab l e  the nor m a l  E S CAPE e f f e ct s 
and subsequently d i sable them aga i n  by 

OPSYS ( 2 2 9 , x ,  0 )  

wh e r e  x i s  0 t o  r e - e nab l e  E S CAPE a n d  1 t o  d i s ab l e 
i t .  I f  a p r og r a m  d o e s e n ab l e  E S CAP E , how e v e r ,  
t h e n  i t  m u s t  i t s e l f h a n d l e  the e f f e c t s  o f  E S CAPE 
b e i ng p r e s s e d  ( i n the d e v e l op m e n t  s y s t e m  th e s e 
e f f e c t s  a r e  handl ed by the sys tem procedur e s ) .  

I f  E S CA P E i s  p r e s s e d w h e n  t h e n o r m a l  E S CA P E  
e f f e c t s  a r e  e n ab l e d  th e n  a n  e s c a p e  c o nd i t i on i s 
d e c l a r e d . Th i s s e t s  the t op b i t  i n  byt e 2 5 5 .  I n  
add i t i on : 

( 1 )  i f  the compu t e r  i s  c u r r e n t l y  e x e c u t i ng a n  
O S RDCH c a l l o r  an OS WORD c a l l to r e a d  a l i n e 
o f  i n p u t  t h e n  t h e  C b i t  i s  s e t  a n d  t h e  
ch a r a c t e r  r e t u r ne d  i s  l B  h e x .  Th e 1 i b r a rY  
procedur e s  in SYSLIB do not check for th i s .  
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( 2 )  

( 3 ) 

i f  the c ompu t e r  i s  c u r r e n t l y  exe c u t i ng c e r ta i n  
o t h e r  op e r a t i n g s y s t e m  I /O r o u t i n e s  ( e g  t o 
op e n  a c a s s e t t e t a p e  f i l e )  a f a u l t  c o n d i t i o n  
i s  d e c l a r e d  a n d  t h e  B C P L  f a u l t  r o u t i n e i s  
e n t e r e d .  T h e  f a u l t  r o u t i n e  a c k n o w l e d g e s  t h e  
e s c ape cond i t i o n  and s e t s  MCRE SULT t o  i XFF l l . 
� h e  s u b s e q u e n t  a c t i o n  i s  u p  t o  t h e  r o u t i n e 
t h a t  c a l l e d  t h e  op e r a t i n g s y s t e m  , r o u t i n e .  
L i b r a r y  r o u t i n e s  t h a t  c a n  r e t u r n  a f a i l u r e  
i nd i c a t i o n  to the c a l le r  ( e g  F I NDINPUT ) do s o .  
T h o s e  t h a t  c a n n o t  ( e g RD C H )  c a l l  ABO RT . I n  
b o t h  c a s e s  t h e  e r r o r  n u m b e r ( i n  RE S U L T 2 )  o r  
the abo r t code i s  1 0 1 7 .  

u n t i l  the e s c ape cond i t i o n  i s  ac k now ledg e d  any 
s u b s eq u e n t  c a l l s  to the r ou t i n e s  m e n t ioned i n  
( 1 )  a n d  ( 2 )  a b ov e  h a v e  t h e  e f f e c t s  d e s c r i b e d  
th e r e . 

T h e  p r o c e s s i n g r e q u i r e d i n  t h e  p r og r a m t o  h a n d l e  
the s e  e f fe c t s  i s  a s  fol lows : 

( 1 ) I f  E S C A P E  i s  t o  b e  u s e d  a s  a m e a n s  o f  
i n t e r r u p t i n g t h e  p r o g r a m t h e n  t h e  p r og r a m 
s h o u l d  p e r i o d i c a l l y c h e c k  f o r  a n  e s c ap e  c o n 
d i t i o n a n d , i f  i t  e x i s t s , a c k n o w l e d g e i t  a n d  
ta k e  app r op r i a te a c t ion.  S u i t a b l e  code m i g h t  
be : 

I F  0 % 2 5 5  > 1 2 7 THEN 
$ (  OP S YS { l 2 6 )  

$ ) 

/1 e s c ape cond i t i o n  
11 a c k now led g e  i t  
11 t a k e  a c t i o n  

( 2 ) A f t e r  e a c h  r e a d  f r o m d ev i c e s  / C , /K o r  / P  t h e  
p r og r a m shou ld che c k  for a n  e s c ape cond i t i o n .  
I f  a n  e s c ape cond i t i o n  i s  p r e s e n t i t  shou ld b e  
ac k now ledg ed and s u i tab l e  a c t i o n  t a k e n .  Th i s  
m i g h t  i n c l u d e  r e p e a t i n g t h e  r e a d .  T h e  c h e c k  
m u s t  a l s o  b e  d o n e  a f t e r  c a l l i ng l i b r a r y  p r o
c e d u r e s  w h i c h  r e a d  f r o m t h e s e  d ev i c e s , e g  
READN , RD I TE M , RDARGS and ENDPROG.  

4 9  



( 3 ) A f t e r  e a c h  c a l l  t o  a l i b r a r y  p r o c e d u r e  w h i c h 
u s e s op e r a t i n g s y s t e m  I /O r o u t i n e s  a n d  w h i c h  
r e t u r n s  a n  e r r o r  i n d i c a t i o n , t h e  p r og r a m 
shou ld che c k  spe c i a l ly for  e r r o r  1 0 1 7 and t a k e  
the app r op r i a te ac t i on .  

( 4 ) A B O R� s s h o u l d  b e  t r app e d . I f  ABORTC O D E  i s  
1 0 1 7  app r op r i a te a c t i o n  should be  t a k e n .  

T h e  d e t a i l s  o f  t h e  a c t i o n  t o  b e  t a k e n  b y  t h e  
p r og r a m w h e n  i t  d e t e c t s  t h a t  R S CA P E  h a s  b e e n  
p r e s s e d  a r e obv i ou s ly spe c i f i c t o  the p r og r a m .  

HANDLING ' * '  COMMANDS 

I n  t h e  d e v e l o p m e n t  s y s t e m  t h e  e x i s t e n c e  o f  t h e  
com m and s ta t e  a l low s the u s e r  to e nt e r v a r i o u s  �*�  
c om m a n d s , eg t o  d i sp l a y  a d i s c d i r e c t o r y  o r  to s e t 
u p  t h e  b a u d  r a t e  o f  t h e  s e r i a l o u tp u t .  H e  c a n 
ev e n  i n t e r r up t  r u nn i ng p r og r am s  to do th i s .  

I n  the s tand a lone e nv i r on m e n t  th e r e  i s  no comm and 
s ta te a nd so s tand a lone p r og r am s  m ay h av e  to m a k e 
e x p l i c i t  p r ov i s i o n  f o r  t h e  u s e r  t o  e n t e r  � * �  c o m 
m a n d s . T h i s  i s  l e s s  i mp o r t a n t  w i t h p r og r a m s  
c r e a t e d  b y  F I X C I N , s i n c e  t h e  u s e r c a n  p r e s u m a b l y 
e n t e r  a ny nece s s a r y  ' * '  c om m a n d s  be f o r e e n t e r i ng 
the � * RUN� com m and to r u n  the p r og r a m ,  b u t  i s  v e r y  
i mp o r t a n t  w i t h p r og r a m s  c r e a t e d  b y  ROM C I N  o r  
UT I LC I N . 

S uc h  p r og r am s  may be i n s ta l le d  a s  the r i g h t- m o s t 
l a ng u ag e RO M a n d  a r e t h e r e f o r e e n t e r e d w h e n  th e 
c o m p u t e r  i s  s w i t c h e d  o n .  U n l e s s  t h e y  a l l o w  � * � 

com m a n d s  to be  e n t e r ed then the u s e r  w i l l  n ev e r  be 
a b l e  to a c c e s s  a n y  o t h e r  l a ng u a g e  RO M s  i n  t h e  
mach i ne . 
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Ther e are  two approache s tha t may be adopted : 

Prompt the user  for spe c i f i c opt i ons and cal l 
O P SYS o r  O S C L I  f r o m  w i th i n  the p r og r a m .  F o r  
e x a mp l e ,  a p r og r a m  abou t t o  u s e  the p r i n t e r 
m i ght promp t  for the pr i nter i gnore  character , 
s e r i a l  or para l l e l  pr i nter and ( i f  s er i a l )  the 
baud rate . 

A l l o w  the u s e r  t o  e n t e r  a n y  ' * '  c o m m a n d  and 
pa s s  th e c o m m a nd d i r e c t l y to  O S CL I . Th i s  
m e thod i s  p a r t i c u l a r l y  c on v e n i e n t  i f  th e 
p r og r a m  i s  o n e  tha t p e r i o d i c a l l y g e t s i npu t 
f r o m  th e u s e r : the r e c o m m e n d e d  c onv e n t  i o n i s  
th a t  i f  th e i npu t be g i n s w i th ' * '  th e n  th e 
whole l i ne i s  g i v en to OSCLI . 

I f  a p r og r a m  a d op t s  th e s e c on d  m e thod abov e ,  a n d  
i s  r e a d i n g t h e  u s e r  i np u t  f r o m  d e v i c e / C ,  th e n  i t  
i s  n o t  n e c e s s a r y  t o  c opy th e i np u t  l i n e i nt o  a 
spec i a l  b u f fer be fore ca l l i ng OSCLI . I n s tead the 
addr e s s  o f  the bu f f e r  u s ed by t h e  B C P L  I / O  c a n  b e  
pa s sed to OSCLI a s  i n  the fol low i ng examp l e : 

GLOBAL $ (  C I S BUF : 49 $ )  
MANI FEST $ (  OSCL I = # XFFF7 $ )  

IF / * f i r s t  charac t e r  o f  l i ne i s  ' * '  * / THEN 
$ (  RESULT : =  CALLBYTE ( OSCLI , 0 ,  C I S BUF < <  1 )  

e t c . 
$ )  

LOCATION OF GLOBAL VECTOR AND HEAP 

Wh e n  c r e a t i ng a s t a n d  a l one p r og r a m  the l o c a t i o n 
o f th e g l oba l  v e c t o r  i n  the t a r g e t  s y s t e m  m u s t  
a l w ays be spec i f i e d .  The locat i on o f  the heap may 
opt i ona l ly be spec i f i ed as we l l . 
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I f  th e l o c a t i on o f  th e h e a p  i s  n o t  s p e c i f i e d th e n 
i t  f o l l o w s the g l oba l v e c t o r  ( f o r  p r og r a m s  i n  
l a ng u a g e ROM s ) o r  f o l l o w s  th e p r og r a m , wh i c'Q 
i t s e l f f o l l o w s th e g l ob a l v e c t o r  ( f o r  p r og r a m s 
c r e a t e d  by F I XC I N ) .  I n  the l a t t e r  c a s e  the h e ap 
ov e r w r i t e s  the i n i t i a l i s a t i o n c o d e  a n d  d a t a .  I n  
both c a s e s  the h e ap e x t e n d s t o  th e bot t o m  o f  th e 
d i sp lay RAM . ( See  the Append i x  for deta i l s  o f  the 
h e ap wh e n  a p r og r a m  i s  r u nn i ng i n  a 6 5 0 2  s e c ond 
proce s so r . )  

T o  m a k e b e s t  u s e  o f  th i s  d e  fa u l t  a r r an g e m e n t  the 
g l ob a l v e c t o r  sh o u l d  b e  l o c a t e d  at as low a n 
a d d r e s s  a s  p o s s i b l e , s u b j e c t  t o  i t s n o t 
ov e r w r i t i ng the op e r a t i ng sys t e m / f i l i ng s y s t e m s 
w o r k s p a c e .  A n y  RAM b e t w e e n  t h e  t op o f  t h i s  
w o rk spa c e  a n d  the ba s e  o f  the g l ob a l v e c t o r  i s  no t 
u s e d  by the B C P L  s y s t e m  ( a l though i n d i v i d ua l  
programs can acce s s  i t  d i rect ly i f  r equ i red ) .  

Wh e n  g e n e r a t i ng a s t a n d  a l o n e  p r og r a m  wh i ch i s 
i n t e n d e d  t o  b e  r u n  o n l y  o n  m a ch i n e s  w i t h a 
part i c u l a r  con f igurat i on o f  f i l i ng sys te m s ,  then 
th e h i gh e s t  w o rk spa c e  a d d r e s s  i s  k no w n  a n d  the  
g loba l v ec tor can be located i m med i a te ly above i t  
( eg f o r  a m a ch i n e w i th no f i l i ng s y s t e m  o th e r  than 
c a s s e t t e  the g l ob a l  v e c t o r  can b e  l o c a t e d  at hex 
byt e  add r e s s  OEO O � for a mach i ne w i th the s tandard 
d i sc f i l i ng sy s t e m  th e c o r r e sp o n d i ng a d d r e s s  i s  
h e x  byt e 1 9 0 0 ) .  

Wh e n  g e n e r a t i ng a s t a n d  a l o n e  p r og r a m  t o  be r u n  o n  
a var i e ty o f  mach i ne s  w i th a var i e ty o f  d i f fer ent 
f i l i ng sys t e m s  then a r e l a t i v e ly h i gh addre s s  mu st 
be spec i f i ed for the g l oba l vec t o r ,  wa s t i ng space 
o n  th o s e  m a ch i n e s  w i th f e w e r  f i l i ng s y s t e m s .  To 
he lp ove rcome th i s  prob l e m  a procedure  i s  prov i ded 
( i n s o u r c e  f o r m )  wh i ch l i nk s  the a r e a f r o m  th e t op 
o f  th e w o rk spa c e  t o  the bot t o m  o f  the g l oba l 
vec tor i nto the heap . 
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Th i s  p r o c e d u r e  i s  s upp l i e d i n  the f i l e EXTHEAP . 
Th e  c o d e  i s  c o m m e n t e d  a n d  s h o u l d  b e  s e l f 
e xp l a n a t o r y .  I t  a l l o w s a n u mb e r  o f  w o r d s  t o  b e  
re s e rved above the work space e g  t o  al low f o r  u s e r 
de f i ned characte r s .  

I f a p r og r a m  u s e s  EXTHEAP t h e n  i t  shou l d  c a l l  i t  
a t a n  e a r l y s t a g e  o f  p r o c e s s i ng .  I t  i s  q u i t e a 
g ood i d e a  t o  po s i t i o n the g l ob a l  v e c t o r  f a i r l y 
c l o s e  t o  the bot t o m  o f  th e d i sp l ay RAM ( though 
th i s  i nvolves k now i ng whe ther the program i s  to be 
r u n  on a Mod e l  A or a Mod e l  B v e r s i on o f  th e B B C  
M i c r o c o mp u t e r ) s o  tha t the i n i t i a l  h e ap i s  q u i t e 
s m a l l .  Th e n  w h e n  E X T H E A P  i s  c a l l e d  a l a r g e  
cont iguou s area w i l l  be obta i ned . 

Note  that  the i n i t i a l heap mus t be b i g  enough for 
any I / 0 s t r e a m s s e t  up d u r i ng sy s t e m  i n i t i a l 
i s a t i o n ( w i th I / O op t i on s  1 ,  2 ,  3 a n d  4 app r o x i 
m a t e l y 1 0 0 w o r d s ,  3 0  w o r d s ,  1 2 0 w o r d s  a n d  1 2 0 
words r e spect ively are  needed ) .  

Va r i ou s  o t h e r  a r r ang e m e n t s o f  th e g l ob a l  v e c t o r , 
the h e ap and the p r og r a m  a r e  p o s s ib l e .  Th e d e 
scr ipt i on o f  the heap for mat g i v en i n  the Append i x  
p r ov i d e s  th e n e c e s s a ry i n f o r m a t i on f o r  w r i t i ng 
procedur e s  such a s  EXTHEAP . 

MACHINE CODE PROGRAMS 

The mechan i s m o f  ca l l i ng mach i ne code procedur e s  
f rom s tand a lone BCPL program s i s  i dent i cal t o  the 
m e ch a n i s m u s e d  i n  the d ev e l op m e n t  s y s t e m .  Th i s  
sect i on i s  ma i n ly concerned w i th program s wr i t ten 
e n t i r e ly i n  m a ch i n e code . I t  a l s o c ov e r s the 
ca s e  o f  mach i ne code ent ry po i nt s  in  ut i l i ty ROM s 
wh i ch may a l so conta i n  C INTCODE entry po i n t s . 
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Start ing 

Th e i n i t i a l i s a t i on p e r f o r m e d  wh e n  a s t a n d  a l o n e 
m a ch i n e c o d e  p r og r a m  i s  s t a r t e d  i s  s i m i l a r  t o 
tha t per for med for a BCPL program a s  de s c r ibed i n  
chapter  3 ,  w i th the fol low i ng d i f ference s : 

no stack i s  s e t  up : 

no heap i s  set  up : 

the i n terpreter  i s  not i n i t i a l i sed : 

i f  t h e  g l ob a l p r o c e d u r e F AU L T R O U T I N E  i s 
i n c l u d e d  i n  the p r og r a m  ( o r the u t i l i ty ROM ) 
th e n  th i s  i s  s e t  up a s  the f a u l t  r o u t i n e ( i e 
the by t e  a d d r e s s  o f  the r ou t i n e i s  s e t  up i n 
$ 2 0 2 / $ 2 0 3 ) .  

The mach i ne code program i s  ent e r ed a t  START ( or , 
i n  the  c a s e  o f  p r og r a m s g e n e r a t ed by UT I LC I N ,  a t  
the de f i ned globa l proc edure ) .  I f  the f i r s t  by.te 
o f  the p r oc e d u r e i s  $ O D o r  $ C F ( th e  t w o spe c i a l 
byt e s  used for start i ng mach i ne code procedures  to 
be cal led f rom BCPL ) then the procedur e i s  entered 
a t  the s econd byt e .  

I f  a fa u l t  r ou t i n e  ha s not b e e n  s e t  up a u t o m a t i 
c a l l y  th e n  the p r og r a m  shou l d  s e t  o n e  up b e f o r e 
m ak i ng any op e r a t i ng s y s t e m  c a l l s  tha t m i gh t 
genera te fau l t s .  

Stopping 

A s  a g e n e r a l  r u l e  a m a ch i n e c o d e  p r og r a m  m u s t 
h a n d l e  t e r m i n a t i o n i t s e l f .  I t  c a n n o t , f o r 
e x a m p l e , e x i t  b y  a n y  o f  t h e  J M P s  t o  p a g e  4 
l oc a t i on s  tha t  a r e  a v a i l ab l e  t o  m a ch i ne c o d e 
rout i n e s  ca l led by C I NTCODE and i t  certa i nly mus t 
n o t  s i mp l y RT S ( th i s w i l l  g i v e  u np r e d i c t ab l e 
r e s u l t s ) .  
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I t  i s  po s s i b l e ,  how e v e r , t o  i n c l u d e  o n e  o f  the 
t e r m i n a t i on op t i on s  d e s c r i b e d  i n  the s e c t i o n 
'P r og r a m  t e r m i n a t i on' b e l o w  a n d  t o  j u mp t o  i t  by 
code such a s : 

ENDMSG GLOBAL 

WORK EQU 

LDA 
ASL 
STA 
LDA 
ROL 
STA 
LDA 
PHA 
JMP 

1 49 

$ 400  

ENDMSG 
A 
WORK 
ENDMSG+ l 
A 
WORK+ l 
# 0  

{ WORK ) 

g loba l number o f  
t erm . opt i on 

wo rk area 

convert word add r e s s  
t o  byt e  addre s s  i n  
work area 

parame ter for term . 
opt i on 

enter term . opt i on 

Th e a d v i c e g i v e n  o n  t i d y i n g u p  i n  'P r o g r a m  
t e r m i n a t i o n ' b e l o w  a p p l i e s  t o  m a ch i n e c o d e  
p r o g r a m s { i n p a r t i c u l a r  E S CA P E  shou l d  b e  r e 
enabled ) .  

Use of RAM 

A s tand a lone mach i ne code program may use  a l l  the 
R A M  a r e a s  n o r m a l l y  r e s e r v e d  f o r  t h e c u r r e n t  
l a n g u a g e - i n  pa r t i c u l a r  by t e s  $ 0 0 t o  $ 8 F i n  th e 
z e r o p a g e  and a l l  o f  p a g e s 4 t o  7 .  Add i t i on a l l y  
a l l  th e RAM f r o m  t h e  t op o f  th e op e r a t i ng sy s t e m  
w o rk spa c e  t o  the b o t t o m  o f  the d i sp l a y  RAM i s  
ava i labl e , apart from the area u s ed for the g lobal  
vector  and { for program s generated by F IXC IN)  the 
area in wh i ch the program i t s e l f r e s i d e s .  

A mach i ne code program can g e t  the addr e s s  o f  the 
g loba l  v ec tor by code such as : 

MAXGLOB GLOBAL 0 
GVADDR : DW MAXGLOB 

LDX GVADDR 
LDY GVADDR+ l 
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wh i ch s e t s  up X/Y w i th the by t e  a dd r e s s  o f  th e 
g l oba l v e c t o r . Th e l e ng th o f  the  g l oba l v e c t o r 
can be c a l c u l a ted from MAXGLOB . 

A mach i ne code program c r ea ted by FIXCIN can f i nd 
i t s  s t a r t  a n d  e n d  ad d r e s s e s  by c o d e  s i m i l a r  t o  the 
fol low i ng :  

STRLAB : . MUST be f i r s t  l i ne of code I 

CODSTR :  DW STRLAB 
CODEND : DW END LAB 

LDX CODSTR X/Y conta i n  start  add r 
LDY CODSTR+ l 

ENDLAB : . MUST be la s t  l i ne of code I 

O f  c ou r s e ,  i f  th e m a ch i n e c o d e  p r og r a m  i s  i n 
s e v e r a l  s e c t i o n s  t h e n  c a r e m u s� b e  t a k e n  t o  
JOINC I N  them i n  the r i ght order ( and i f  NE EDCIN i s 
u s e d t o  e x t r a c t  s e c t i on s  f r o m  a l i b r a r y th e n  the 
sect i on conta i n i ng ENDLAB mus t  be JOINCINed ont o 
the end of the output f rom NEEDCIN ) .  I t  w i l l  a l so 
b e  n e c e s s a r y  t o  d e c l a r e  S T RLAB a n d  ENDLAB a s  
globa l s . 

Generat ing machine code programs 

Th e s t ag e s  i n  g e n e r a t i n g a s t a n d  a l on e  m a ch i n e 
c o d e  p r o g r a m  a r e  s i m i l a r  t o  t h e  s t a g e s f o r  
g e n e r a t i ng a s t and a l o n e  B C P L  p r og r a m ,  d e s c r ibe d 
i n  chap t e r  2 .  The m a i n  d i f f e r e n c e  i s  th a t  no 
s e c t i on s  f r o m  SYSL I B  w i l l  b e  i n c l u d e d  ( e x c ep t 
perhap s for a term i na t i on opt i on ) . 

Wh e n  u s i ng F I XC I N  o r  ROM C I N  th e NOINT a r g u m e n t 
m u s t  b e  s p e c i f i e d .  Wh e n  u s i ng UTILC I N  t h e  / A  
p a r a m e t e r  m u s t b e  s p e c i f i e d o n  e a ch ' . E NT RY ' 
s ta tement i n  the Spec f i le .  
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OVERLAYING 

Th e d e v e l op m e n t  e n v i r o n m e n t  p r ov i d e s  the p r o 
c e d u r e s  LOADS E G , GLOB I N ,  GL OBUN I N  a n d  UNLOAD S E G  
wh i ch prov ide a s i mp l e  m e thod o f  r ead i ng over lays 
i nto s t or e ,  l i nk i ng them and unl i nk i ng the m .  

LOAD S E G  a n d  UNLOAD S E G  a r e  n o t  p r ov i d e d  i n  the 
s tand a lone env i ronm ent , but ove r lays can s t i l l  be 
h a n d l e d  by r e a d i ng C I NTC ODE f i l e s  i n t o  v e c t o r s  
( u s i n g READV E C  o r  F I LE T OV E C ) .  B o th GLOB I N  a n d  
GLOBUN I N  t a k e  t h e  a d d r e s s  o f  th e v e c t o r  a s  a 
pa r a m e t e r .  Th u s  c o d e  t o  u s e  a n  o v e r l ay i n  th e 
C I NTC ODE f i l e " OVE R l " ( on the c u r r e n t  f i l i ng 
sys te m )  m i gh t  be : 

LET OVPTR = F I LETOVEC ( " OVERl " )  
TEST OVPTR NE 0 & / / r ead OK & 

GLOBI N ( OVPTR ) THEN / /  l i nk ed OK 
$ ( 

code to u s e  the over lay 

// unl i nk i t  GLOBUNIN ( OVPTR ) 
FREEVEC ( OVPT R )  / / and r e turn the vector 

$ )  

No t e  tha t  F I LETOVEC a n d  READVEC u s i ng SYSL I B 2  
force I /O opt i on 4 t o  be used.  

The pr i nc ipal d i f ferenc e s  i n  the use  of  GLOBI N  and 
GLOBUN I N ,  co mp a r e d  w i th th e d e v e l op m e n t  s ys t e m  
are : 
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the r e  i s  no w ay t o  r e l i nk th e p r o c e d u r e s  i n  
the p r o g r a m .  Th u s  i f  a n  o v e r l a y  n e e d s t o  
t e mp o r a r i ly r e d e f i n e a p r o c e d u r e  i n  the p r o 
g r a m  i t  m u s t s a v e  a n d  r e s t or e the  o l d v a l u e . 
For examp l e  

LET OLDRDCH = RDCH 
RDCH := LOCAL . RDCH 

code u s i ng the r ede f i ned RDCH 

RDCH := OLDRDCH 

the r e  i s  no cha i n i ng o f  l i nk e d  f i l e s .  Th u s  
GLOBUNIN always r eturns a r e s u l t  o f  0 :  

i t  i s  n o t  n e c e s s a r y  t o  u s e  GLO BUN I N  be f o r e 
r e l e a s i ng o r  r e - u s i ng a ve c t o r c o n t a i n i ng a n 
ov e r l a y ,  p r ov i d e d  t�a t  i t  i s  g u a r a n t e e d  th a t  
none  o f  the p r o c e d u r e s  i n  tha t o v e r l a y  w i l l  b e  
c a l l e d  a g a i n .  O n e  a d v a n t a g e  o f  u s i n g 
GLOBUN I N ,  how e v e r ,  i s  tha t  a p r og r a m  c a n 
compare a globa l w i th GLOBWORD t o  dec ide i f  an 
over lay shou ld be loaded . 

I f  a p r og r a m  u s e s  s e v e r a l  o v e r l a y s  i n  t u r n  i t  i s  
recommended that i t  al loca tes  a vector for u s e  a s  
a n  'o v e r l a y  bay'. Th e v e c t o r  shou l d  b e  l a r g e  
enough t o  ho l d  t h e  b i g g e s t  o v e r l ay u s e d .  Th i s  
s t r a t e gy e n s u r e s  th a t  o v e r l a y s  c a n  a l w ay s  be  
l o a d e d ,  r e g a r d l e s s  of  o th e r d e m a n d s f o r  h e ap 
space . 

Th e s i z e o f  th e g l ob a l v e c t o r  c r e a t e d  i n  a s t a nd 
a l one e nv i r o n m e n t  i s  g ov e r ne d  by the h i gh e s t  
global number used or dec la r ed i n  the program.  I f 
a n  ov e r l ay i s  t o  u s e  h i gh e r  g l ob a l nu mb e r s  tha n 
tho s e  u s e d  i n  th e p r og r a m  th e n  th e p r og r a m  m u s t 
c o n t a i n  a r e f e r e n c e  t o  t h e  h i gh e s t  g l ob a l 
r equ i r ed .  
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I t  i s  n o t  s u f f i c i e n t t o  j u s t  i n c l u d e  a s t a t e m e n t  
s uch a s  

GLOBAL $ (  H I GLOB : 5 3 2  $ )  

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

C a r e m u s t  b e  t a k e n  w h e n  c r e a t i ng ov e r l a y s  c o n 
t a i n i n g l i b r a r y  p r o c e d u r e s  f r o m S YS L I B . I n  p a r 
t i c u l a r  a n  ov e r lay s h o u l d  no t con t a i n  a p r oc e d u r e  
w h i c h  i s  a l s o  c o n t a i n e d  i n  t h e  r o o t .  ( O n c e  t h e  
ov e r l a y  h a s  b e e n  l i n k e d  t h e  g l o b a l  v e c t o r  e n t r y  
w i l l  po i n t to the p r oced u r e  i n  th e ov e r lay r a th e r  
t h a n  t o  t h e  o n e  i n  t h e  r o o t .  W h e n  t h e  ov e r l a y  i s  
u n l i n k e d  o r  ov e r w  r i t t e n  t h e  p r o c e d u r e  c a n  n o  
lo ng e r  b e  c a l l e d  b y  the r oo t . )  

N o t e  t h a t  s o m e  s e c t i o n s  i n  S YS L I B  c o n t a i n  NE E D S  
d i r ec t i v e s  f o r  othe r s e c t i o n s . I f  i t  i s  r equ i r ed 
t o  i n c l u d e  a s e c t i o n i n  a n  o v e r l a y  w i t h o u t 
i n c l u d i ng t h e  s e c t i o n s  NE E D e d  b y  i t ,  t h e  ov e r l a y  
should c o n t a i n  d ummy v e r s i o n s  o f  t h o s e  s e c t i o n s . 

� S e c t i o n s  i n  S YS L I B �  i n  t h e  App e n d i x  l i s t s  t h e  
se c t i on s  NEEDed by o th e r  s e c t i on s . 

F o r  e x a m p l e , a n  ov e r l a y  m i g h t  r e q u i r e  E N D P ROG . 
The s e c t i o n  ENDPROG i nc lude s a NEEDS d i r e c t iv e  f o r  
CA P C H , w h i c h  m i g h t  b e  r e q u i r e d i n  t h e  r o o t .  T h e  
code for the ov e r l ay m ig h t  s t a r t :  

SECT I ON " CAPCH " 
11 d ummy s e c t i on 

SECT ION " OVERLAY " 
NEEDS " ENDPROG " 
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PROGRAM TERMINATION 

Overvi ew of program terminat ion 

Wh e n  a B C P L  s t a n d  a l o n e  p r og r a m  t e r m i n a t e s  by 
c a l l i ng S T OP , c a l l i ng ABORT , c a l l i ng ENDPRO G , 
e x e c u t i ng F I N I SH o r  r e t u r n i ng f r o m  S TART ( o r th e 
ent ry po i n t  procedure  i n  the ca se  o f  ut i l i ty ROM s ) 
the sys t e m  procedure  ENDINT ( g loba l 8 )  i s  ca l led . 

I f  a s t a n d  a l one p r og r a m  t e r m i na t e s  w i th a f a t a l 
i n t e rp r e t e r  e r r o r  ( e g r u n  o u t  o f  s t a ck ,  ca l l  t o  
un i n i t i al i sed globa l }  then ENDINT i s  entered f rom 
the i n te rpr e t e r .  

END I NT i s  a m a ch i n e c od e  p r oc e d u r e  wh i ch r e 
enab l e s  ESCAPE then check s  t o  s e e  i f  a ter m i nat i on 
op t i on h a s b e e n  i n c l ud e d  i n  th e p r og r a m .  I f  s o 
the t e r m i na t i on op t i o n i s  e n t e r e d .  I f  n o t  th e n 
ENDINT j u s t  loops - the only way out i s  BREAK. 

Th r e e  t e r m i na t i on op t i on s  ( d e s c r i b e d  be l o w )  a r e 
p r ov i d e d  i n  SYSL I B .  I t  i s  a l s o po s s i b l e  t o  i n 
c l u d e  a u s e r - w r i t t e n  t e r m i na t i on op t i o n .  A s  a 
g e n e r a l  r u l e  any p r og r a m  wh i ch e x i t s  by ca l l i ng 
STOP e t c  should i nc lude a ter m i na t i on opt i on .  I f  
the program a l ways ex i t s  by some other method ( eg 
by pro mpt i ng the user  for a ' * '  command } ,  or never 
e x i t s  th e n  th e r e  i s  no  n e e d  f o r  a t e r m i n a t i on 
op t i o n ,  o th e r  tha n  t o  c a t ch f a t a l  i n t e rp r e t e r  
e r r o r s .  The l a t t e r  shou l d  not  o c c u r  i n  f u l l y 
debugged program s .  

Standard terminat ion opt ions 

A t e r m i n a t i o n op t i o n i s  i n c l ud e d  i n  a p r og r a m  by 
e x t r a c t i ng the app r op r i a t e  � e c t i on f r o m  SYS L I B 
w i th a NEEDS d i rect ive . 
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DIAGMSG 

Th i s  op t i o n i s  u s e f u l  i n  the e a r l y  s t a g e s o f  
t e s t i ng a s t a n d  a l on e  p r og r a m  s i n c e  i t  p r ov i d e s  
d i a g n o s t i c i n f o r m a t i o n i f  t h e r e  i s  a f a t a l  
i nterpr e ter  e r ror . 

OS RDCH a n d  O S W RCH a r e  r e s e t  t o  r e ad f r o m  th e 
k eybo a r d  and w r i t e  t o  the s c r e e n .  I f  a f a t a l  
i nterpr e t e r  er ror ha s occurred then 

FATAL ERROR x 

i s d i s p l a y e d , w h e r e  x i s  t h e e r r o r  l e t t e r , 
f o l l o w e d  by a d i sp l ay ( i n h e x ) o f  the C I NTCODE P ,  
PC and A r eg i s te r s and the 8 C I NTCODE i n s t ruct i ons 
i m m ed i a t e ly pr eced i ng the addr e s s  in  the P C .  Not e  
tha t th e P r eg i s t e r  i s  t h e  w o r d  a dd r e s s  o f  t h e  
curr ent s ta ck f r a m e  whereas the PC r eg i s ter i s  the 
by t e  a dd r e s s  o f  th e n e x t C I NTC ODE i n s t r u c t i on t o  
execut e .  

I n  m a ny c a s e s  the i n f o r m a t i on d i sp l a y e d  w i l l  b e  
s u f f i c i e n t  t o  l o c a t e  t h e  c a u s e  o f  th e e r r o r . I n  
pa r t i c u l a r  i f  the e r r o r  i s  e r r o r  G ( c a l l i ng a n  
un i n i t i a l i s e d  g l ob a l )  th e n  d i s a s s e mb l i ng th e 
C I NTC ODE w i l l  u s u a l l y r ev e a l  wh i ch p r o c e d u r e  i s  
be i ng cal led . 

Wh e th e r  o r  not a f a t a l  i n t e r p r e t e r  e r r o r  h a s 
o c c u r r e d  'P ROGRAM ENDED - ENT E R  '* ' C O M MAN D' i s  
d i sp l a y e d  fo l l o w e d  by a p r o mp t  ( '* ' ) . Wh e n  the 
u s e r  h a s e n t e r e d  a l i n e of i np u t  i t  i s  pa s s e d  
s t r a i gh t  t o  O S C L I . I f  the l i n e  i s  a c o m m a n d  t o  
enter a l anguage ROM ( eg 'BAS I C') then tha t ROM i s  
e n t e r e d and the l a ng u a g e s t a r t e d  up .  I f  not  th e n  
th e p r o mp t  ( '* ') i s  r e - i s s u e d  a n d  t h e  p r o c e s s  
repeated . 

ENDMSG 

Th i s  opt i on i s  i dent i c a l  to D IAGMSG e xcept tha t i f  
a f a t a l  i n t e r p r e t e r  e r r o r  h a s o c c u r r e d t h e 
C INTCODE P ,  PC  e tc are  not d i splayed . 
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I t  i s  p r obab l y  th e b e s t  o f  the th r e e  op t i o n s  f o r 
gene r a l  u s e . 

ENDRST 

Th i s  opt ion re-ent e r s  the current language ,  unle s s  
t h e  p r og r a m  i s  r u nn i ng i n  th e 6 5 0 2  s e cond p r o
c e s s o r  w h e n  i t  s e t s  O S W R C H  t o  o u t p u t t o  t h e 
s c r e e n ,  d i sp l ay s  'P l e a s e  p r e s s  BREAK' a n d  s i t s  i n  
a l o op .  

I t  i s  l i k e l y t o  b e  o f  m o s t  u s e  i n  s t a n d  a l o n e 
p r o g r a m s  g e n e r a t e d  b y  F I XC I N  w h i c h a r e  n o t 
expec ted to be run i n  a s econd proc e s sor , s i nce  i t 
w i l l  r e s t a r t the l a n g u a g e  f r o m  wh i ch the '* RUN' 
c o m m a n d  w a s  i s s u e d .  I n  the c a s e  o f  p r og r a m s 
g e n e r a t ed by RO M C I N  a n d  UT I LC I N  r e - e n t e r i ng th e 
current l anguage s i mp ly r e starts  the program.  

Wri t i ng termination opt ions 

U s e r - w r i t ten ter m i na t i on opt i on s  may be i nc luded 
s i mp l y  by w r i t i ng app r op r i a t e  a s s e mb l e r  c od e ,  
a s s e mb l i n g i t  u s i n g RAS a n d  i n c l u d i n g t h e 
r e s u l tant code i n  the program . 

The a s s e mb l e r  code m u s t  de f i ne g loba l  1 4q .  ENDINT 
e n t e r s  the  t e r m i n a t i o n op t i on by J M P i n g t o  th i s  
g l oba l .  Th e t op by t e  o f  th e s t a ck c o n t a i n s  0 i f 
the p r og r a m  h a s  e n d e d  by c a l l i ng S T O P  e t c  o r  th e 
e r r o r  l e t t e r  ( AS C I I )  i f  i t  ha s e n d e d  by ca l l i ng a 
f a t a l  i n t e rpr e t e r  e r r o r . A t yp i c a l  t e r m i na t i o n 
opt i on m i ght start  l ik e  th i s :  

TERMIO GLOBAL 1 49 

TERMIO :  PLA 
BEQ 
CMP 

e t c . 

6 2  

I SNORM 
:fi: 'G' 

norma l e x i t  ? 
branch i f  ye s 

: uni n i t i a l i s ed globa l ? 



On e n t r y  t o  the t e r m i n a t i on r ou t i n e  th e O S RDCH 
s ou r c e  and OS WRCH d e s t i na t i on m ay not b e  t h e  
d e f a u l t s  ( k e yb o a r d  a n d  s c r e e n ) . E S C A P E  i s  
en ab l e d .  The f a u l t  r ou t i n e i s  th e B C P L  f a u l t  
rout i ne .  The t e r m i nat i on rout i ne shou ld r eplace 
th i s  by i t s  o w n fa u l t  r o u t i ne b e f o r e  do i ng a ny
th i ng tha t  m i ght cau s e  a fau l t .  ( The byte  add r e s s  
o f the f a u l t  r ou t i n e i s  s t o r e d  i n  by t e s 2 0 2 / 2 0 3  
hex . ) 

Tidying up 

Wh e n  a B C P L  p r og r a m  r u nn i ng i n  th e d e v e l op m e n t  
s ys t e m  t e r m i na t e s  th e d e v e l op m e n t  e nv i r on m e n t  
a u t o m a t i c a l l y t i d i e s  u p  a f t e r  i t . I n  th e s t a n d  
a l on e e n v i r on m e n t  th e r e i s  no a u t o m a t i c  t i dy i ng 
up . 

Be fore ex i t i ng a program shou ld per for m  a s  many o f  
the fol low i ng t i dy i ng up opera t i on s  a s  are  appro
p r i a t e ( i f the p r og r a m  e x i t s  v i a  END I NT th e n  
ESCAPE w i l l  b e  r e-enab led and some o f  the t er m i n
a t i on op t i on s  a l s o r e s e t  th e O S RDCH a n d  O S WRCH 
a s s ignment s ) : 

re-enabl e  ESCAPE : 
r e s e t  OSRDCH to r ead from the k eyboard : 
r e s e t  OSWRCH to wr i te t o  the scr een : 
c lo se a l l  open f i le s : 
r e - enab l e  cur sor ed i t i ng :  
r e s e t  func t i on k eys to generate s t r i ng s : 
turn o f f  the pr i nt e r . 

PROGRAMS TO RUN ON NON-BBC MACHINES 

F I XC I N  c a n  be u s e d to g e n e r a t e B C P L  or a s s e mb l e r  
program s wh i ch can be executed on targe t mach i ne s  
other than the BBC M i c roco mpu t e r .  The ou tput f rom 
F I XC I N  i s  a f i l e c o n t a i n i ng code d e s i g n e d  to b e  
l o ad e d  a n d  e x e c u t e d a t  a c e r t a i n  a d d r e s s  i n  th e 
t a r g e t  m a ch i n e's a d d r e s s  spa c e .  I f  app r op r i a t e  
the code can be he ld and execu ted i n  ROM . 
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Target machine requi rements 

Th e t a r g e t  m a ch i n e m u s t s a t i s fy the f o l l o w i ng 
r equ i r ement s : 

the proc e s sor mu s t  be a 6 5 0 2 � 

the fol low i ng hex byte addr e s s e s  mus t ex i s t  i n  
RAM : 

0000  to 0 0 5 9  
0 1 00 t o  O l FF 
0400  to 0 7FF ( only for BCPL programs ) 

Add i t i on a l l y  the a r e a s  f o r  the g l oba l v e c t o r  
a n d  ( f o r  B C P L  p r og r a m s  o n l y )  th e h e ap m u s t 
ex i s t  i n  RAM � 

the r e  m u s t  b e  a w ay o f  e n t e r i ng the p r o g r a m  
( a t t h e  a d d r e s s  s p e c i f i e d b y  t h e B A S E  
parame ter t o  F I XC IN ) . 

Restrictions on the program 

The program i s  ent e r ed i n  the s a m e  way a s  nor ma l ,  
e x c ep t  tha t th e i n i t i a l i s a t i on c o d e  doe s not 
mak e the operat i ng sys t e m  ca l l  to d i sable  ESCAPE.  
The way the program ex i t s mus t be spe c i f i c  t o  the 
appl i ca t i on �  the s t andard ter m i nat i on opt i ons in 
SYSLIB mus t not be used s i nce they mak e  oper a t i ng 
system ca l l s . 

Th e p r og r a m  m u s t  not  u s e  B C P L  I / O ( a s th e I /0 
r o u t i n e s  u s e  o p e r a t i n g s y s t e m c a l l s ) . I n 
p a r t i c u l a r  n o n e  o f  th e f o u r  I / O o p t i o n s  m u s t  b e  
i n c l u d e d  ( s i n c e  they a l l ca u s e  op e r a t i ng s y s t e m 
c a l l s  to be made dur i ng program i n i t i a l i sa t i on ) . 

The p r og r a m  m u s t n o t  c a l l any op e r a t i ng s y s t e m 
rout i ne s  and mu s t  not cal l any l ibrary procedures 
tha t  cal l  operat i ng sys tem rout i ne s . 
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I f the p r og r a m  i s  t o  b e  pu t i n t o  ROM i t  m u s t  
c o n f o r m t o  th e r e s t r i c t i o n s  d e t a i l,e d  i n  'W r i t i ng 
programs to execute i n  ROM' l a t e r  i n  th i s  chapter . 

FIXCIN arguments 

The argument NOTBBC must  be spec i f i ed .  Add i t i on
al ly BASE , HEAP and HEAPEND mus t  al l be spe c i f i ed .  
MODE m a y  not b e  spec i f i ed.  

REPLACING SYSLIB PROCEDURES 

The n o r m a l  m e thod o f  g e n e r a t i ng a s t a n d  a l o n e  
program i s  to JOINC I N  the var i ou s  sect i on s  o f  the 
p r og r a m  i n t o  o n e  f i l e th e n  u s e  NEE D C I N  t o  append 
th e r equ i r e d SYSL I B  s e c t i on s .  Th u s  the SYSL I B  
s e c t i ons come a f t e r  the program sect i ons and so i f  
th e s a m e  g l ob a l i s  d e f i ne d  i n  the p r og r a m  a n d  i n  
the i nc luded SYSLI B sect i ons the SYSLI B  de f i n i t i on 
w i l l  be the one a c t ua l ly used . 

I f  th e p r og r a m  i s  t o  r ed e f i n e SYS L I B  p r oc e d u r e s  
such a s  ABORT ( a l w ays i nc luded )  o r  FSTYPE ( a l w ays 
i n c l u d e d  i f  · I / O  o p t i o n 4 i s  s e l e c t e d )  th e 
s e c t i o n ( s )  c on t a i n i ng th e r e d e f i ne d  p r oc e d u r e s  
m u s t  b e  J O I NC I Ne d  w i th the r e s t  o f  th e p r og r a m  
a f t e r  NEEDCI N  ha s been used t o  extract  the SYSLI B 
s e c t i ons . 

WRITING PROGRAMS TO EXECUTE IN ROM 

Th i s sect i on l i s t s  some re s t r i c t i on s  that mus t be 
ob s e r v e d  wh e n  w r i t i ng p r og r a m s  wh i ch a r e  t o  
execute i n  a language ROM . 

S T AT I C  d a t a , TABLE s a n d  s t r i ng s  c a n n o t  b e  
mo d i f i e d ( s i n c e  t h e y  a r e  a l l h e l d  w i th t h e  
C I NTC ODE ) .  Th u s  the r e  i s  l i t t l e po i n t i n  
u s i ng STAT I C  da ta a t  al l .  
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T h e  r e s t r i c t i o n on  m od i fy i n g s t r i ng s  m e a n s 
tha t 

LET X = " CAR" 
X% 3 : = ' T ' 

w i l l  not work , but 

LET X = " CAR" 
X := " CAT " 

w i l l  work . 

A s s e mb l e r  r ou t i n e s  mu s t  not i n c l u d e  any d a t a 
tha t i s  t o  be changed w i th the cod e .  Thu s  

COUNT :  DB 
INC 

w i l l  not work . 

0 
COUNT 

The me thod for ca l l i ng g loba l p rocedu r e s  f rom 
m a ch i n e c o d e  r e c o m m e n d e d  i n  the d e v e l op m e n t  
s y s t e m  U s e r  G u i d e  c a n no t  b e  u s e d .  O n e  po s s 
i b l e  m e thod o f  c a l l i ng th e g l oba l p r o c e d u r e 
PROCB i s  

LDA # $ 4C JMP i n s t ruct i on 
STA TEMP 
LDA PROCB convert to byte addr 
ASL A 
STA TEMP+ l 
LDA PROCB+ l 
ROL A 
STA TEMP+ 2 
JSR TEMP JSR t o  JMP i n s t ruct i on 

where  TEMP i s  a s u i tab l e  3 -byte area . 



Any s t r i ng s  o r  pa r a m e t e r  b l o ck s wh i ch a r e  t o  
b e  pa s sed to operat i ng sys tem rout i ne s  mu s t  be 
in RAM and not in the ROM .  The r ea son i s  that  
o th e r  s i d e w ay s  RO M s  m a y  b e  i nv ok e d  to  d e a l  
w i th the ca l l  a n d  th e y  w i l l  i n t e r p r e t  th e 
a d d r e s s  o f  the s t r i ng o r  b l o ck a s  b e i ng a n  
add r e s s  i n  the i r  own ROM . 

Th u s  a n  a t t e mp t  t o  r e s t a r t  BAS I C  u s i ng O S CL I  
such as  

MAN I FEST $ (  OSCLI = #XFFF7 $ )  
LET STRING = " * * BAS I C * C "  
CALLBYTE ( OSCLI , ? ,  ( STRING < <  1 )  + 1 )  

w i l l  fa i l .  Ins tead code such a s  

MANI FEST $ (  OSCLI = # XFFF7 $ )  
LET STRING = VEC 3 
MOVE ( " * * BAS I C * C " ,  STRING , 4 )  
CALLBYTE ( OSCLI , ? ,  ( STRI NG < <  1 )  + 1 ) 

shou ld be used . 

A l l l i b r a r y  r o u t i n e s  s u c h a s  F I N D I N P U T , 
DELF I LE ,  RUN PROG e t c  c opy the i r  pa r a m e t e r s  
i n to RAM , so i t  i s  sa fe to code 

RUNPROG ( " * * BAS I C " ) 

( Th e  f i n a l  ' * C '  i s  n o t  n e e d e d  a s  RUNP ROG a d d s 
i t  automat i ca l ly . ) 
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7 Summaries 

Th i s  chapt e r  summar i se s  the fea tures  o f  the BCPL 
S t a n d  A l o n e  G e n e r a t o r  u n d e r  t h e f o l l o w i n g 
head i ngs : 

E r ror number s and fatal e r ror code s 

F i l e s  prov i ded 

Globa l var i ab l e s  

G l oba l vector 

Ut i l i t i e s  

Ut i l i ty er ror me s s ages 
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ERROR NUMBERS AND FATAL ERROR CODES 

Th i s  sect i on l i s t s  a l l  the e r ror nu mbe r s  and code s 
t h a t c a n  b e  g e n e r a t e d i n  t h e  s t a n d  a l o n e 
e nv i r on m e n t . A c o mp a r i s on o f  th i s l i s t w i th th e 
cor r e spond i ng l i s t i n  the deve lopment sys t e m  Us er 
G u i d e w i l l  show wh i ch e r r o r  che ck s h a v e  '5"eert 
omi t ted i n  the s tand alone env i ronment . 

Error nUJDbers 

1 5  M ODE - c a n not f r e e  n e c e s s a r y  h e ap spa c e  t o  
change mode .  

18  RENAME - i l legal dev i ce spec i f i ed ( eg / L ) . 

2 3  DELETE - i l legal dev i ce spe c i f i ed ( eg / P ) . 

2 7  f i l e doe s not ex i s t i n  current f i l i ng sys t e m. 

50 READVEC ,  F ILETOVEC - ' f ro m '  dev i ce i s  not the 
c u r r ent f i l i ng sys tem � 
S AVEVEC , VECTO F I LE - ' t o '  d e v i c e i s  not  the 
curr ent f i l i ng sys tem . 

5 1  not  enough s t o r e  t o  g e t  v e c t o r  o r  v e c t o r  t oo 
s ma l l .  Th i s  e r ror i s  genera ted by GETVEC i f  
i t  f a i l s  t o  g e t  a v e c t o r  a n d  a l s o  by v a r i o u s  
o t h e r l ibr a r y  p r o c e d u r e s  i f  t h e y  c a n n o t g e t 
the vector ( s )  they need � 
READVEC - th e s upp l i e d v e c t o r  i s  n o t  b i g  
enough . 

5 2  d e v i c e not r e c o g n i s e d .  A d e v i c e / f i l e n a m e 
beg i n s  w i th ' / '  but the next charac ter i s  not 
one of  the dev i ce s  recogn i sed by the sys te m . 
Th i s  e r r o r  i s  a l s o g e n e r a t e d  i f  th e ' . '  s ep
arat i ng ' /F'  from the f i lename i s  o m i t ted.  

5 5  GLOB I N / GLOBUN I N  - v e c t o r  doe s n o t  c o n t a i n  a 
val i d  CINTCODE f i le .  
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5 6 GLOBI N  - unable to l i nk .  The vector conta i n s  
a h u nk wh i ch u s e s  o r  d e f i n e s  a g l ob a l  v a r i 
abl e  beyond the end of  the g loba l v e c tor . 

6 0 F I NDINPUT/FINDOUT PUT - a t t e mp t  t o  u s e  i np u t  
dev i c e  for output or v i c e  ver s a .  

1 0 1 cannot outpu t .  

1 2 2  G E T V E C  - h e a p c o r r u p t . Th e p r o g r a m  i s  
u n l i k e l y t o  b e  ab l e  t o  r e c o v e r  f r o m  th i s 
e r ror . 

1 2 3  APTOVEC - no room i n  s tack .  

E r ror nu mbers i n  the range 1 00 0 - 1 2 5 5  cor r e spond t o  
the op e r a t i ng sy s t e m  e r r o r  n u mb e r s 0 - 2 5 5 .  S e e  
the BBC M i c roco mpu ter  User  Gu i de and the r e levant 
f i l i ng sy s t e m  U s e r  Gu 1 d e s  f o r  f u l l  d e t a i l s  o f  
the s e  e r ror s .  

Fatal error codes 

I f  the i nterpr eter  de tects  an er ror i t  enter s the 
t e r m i n a t i on op t i on w i th the e r r o r  l e t t e r  o n  th e 
6 5 0 2  s t a ck ( s e e  � P r og r a m  t e r m i n a t i on �  i n  chap t e r  
6 ) . The er ror l e t t e r s  are : 

G Ca l l  to uni n i t i a l i sed g loba l .  
S S tack over f low . 
X I nval i d  CINTCODE i n s t ruct i on.  
Z At tempt to d i v ide by zero . 

FI LES PROVI DED 

Th i s  s e c t i on l i s t s  the f i l e s  p r ov i d e d w i th the 
S t and Alone Generator . 

B . EXTHEAP the s ou r c e  o f  E XTHEAP 
e x t e n d  t h e  h e a p i n  a 
env i ronment ) .  

( p r o c e d u r e  t o  
s t a n d  a l o n e  
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F I LET RN 

F IXCIN 

F IXINI 

PACKCIN 

ROMCIN 

ROM! NI 

SYSL I B l 

SYSL I B 2  

UTI LCIN 

UTI LINI 

p r og r a m  to c opy a f i l e p r e s e v i ng th � 
load and execut i on addr e s se s . 

program to c reate a s tand a lone progr a� 
as  a f i le run by ' * RUN ' . 

i n i t i a l i s a t i on code read by F I XCIN . 

program to compact CINTCODE f i le s ·. 

program to c reate a s tand a lone prog ram 
as  a language ROM . 

i n i t i a l i s a t i on code read by ROMCIN . 

p r oc e d u r e  l i b r a ry ( a s s u m i ng d i s c - o r 
Econe t- l i k e  f i l i ng sys t em ) . 

p r o c e d u r e  l i b r a r y ( s u p p o r t i n g a l l 
f i l i ng sys t ems ) .  

program to c r ea t e  a s tand a l one program 
a s  a ut i l i ty ROM . 

i n i t i a l i sat i on code r ead by UTI LCIN . 

GLOBAL VARIABLES 

Th i s  sect i on l i s t s  the globa l  var i able s wh i ch may 
b e  u s e f u l  i n  s t a n d  a l o n e  p r og r a m s .  Th e g l ob a l 
n u mb e r  a n d  ' L '  f o r  L I BHDR o r  ' s ' f o r  SYSHDR a r e  
g i v e n  i n  b r a ck e t s  a f t e r  the g l ob a l n a m e .  Un l e s s 
o th e r w i s e s t a t e d  the s e  v a r i ab l e s  a r e  u s e d  i n 
e xa c t l y the s a m e  w ay a s  th e y  a r e  u s e d  i n  th e 
development sys tem . 

ABORTCODE ( 4  S )  
ABORTLABEL ( 5 S ) 
ABORTLEVEL ( 6  S )  

7 2  



CNSLINSTR ( 5 2 L )  
P r ov i d e d  o n e  o f  th e f o u r  I / O opt i o n s  i s  i n 
c luded th i s  i s  i n i t i al i sed by the sys t e m  t o  
a c on s o l e  i npu t s t r e a m . I t  m ay b e  s e l e c t ed 
by a p r og r a m  wh e n e v e r  i npu t f r o m  the c on s o l e  
i s  r eq u i r e d .  N o t e tha t w i th I / O op t i o n 2 the 
c on s o l e  i s  r e a d  as  d e v i c e /K ( i e a k e y at a 
t i m e w i th no e cho ) whe r e a s  w i th op t i o n s  1 ,  3 
a n d  4 i t  i s  r e a d  a s  d e v i c e  / C  ( a  l i n e  a t  a 
t i m e w i th e ch o ) . S e t  t o  GLOBWORD i f  no I / O 
opt i on i s  se lected.  

CNSLOUTSTR ( 5 3 L )  
P r o v i d e d  o n e  o f  t h e  f o u r I / O o p t i o n s  i s  
i nc luded th i s  i s  i n i t i al i sed by the sys t e m  t o  
a console output s t ream . I t  may b e  s e l e c ted 
by a progra m  wheneve r  outpu t to the scr een i s  
r equ i r ed.  S e t  to GLOBWORD i f  no I /O opt i on i s  
s e l e c ted . 

CURRCO ( 2 2 S )  

ERRORSTREAM ( 5 8 S )  
P r ov i d e d  th a t  I / O op t i on 3 o r  op t i o n 4 i s  
i n c l u d e d  t h e n  t h i s  i s  s e t  u p  a s  a d u m m y 
s t ream .  I t  i s  the s t ream tha t  i s  s e l e c ted for 
i nput fol low i ng ENDREAD and for ou tput fol low
i ng ENDWRI TE .  Al so s e l ec t ed by SELECTINPUT ( O )  
and SELECTOUTPUT ( O ) .  An a t t e mpt t o  r ead f rom 
or w r i t e to th i s  s t r e a m  c a u s e s  u np r e d i c t ab l e  
r e su l t s .  I f  ne i ther I / 0  opt i on 3 nor opt i on 4 
i s  i n c l u d e d  t h e n  E R R O R S T RE A M  i s  s e t  t o  
GLOBWORD . 

LI BBASE ( 1 1 7  S )  
I n i t i a l i s ed to 0 .  I nc luded for compa t ib i l i ty 
w i th the deve lopment sys tem . 

MAXGLOB ( 0  S )  

MCRE SULT ( 1 1  L )  

RESULT 2 ( 1 5 L )  
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SYS I NDEX ( 1 8 S )  
P o i n t e r  t o  a n  8 - w o r d  t ab l e  i n i t i a l i s e d  t o 
z e r o s . I n c l ud e d  f o r  co mpa t i b i l i t y w i th the 
development sys tem . 

GLOBAL VECTOR 

Th e f o l l o w i ng g l ob a l s  d e c l a r e d i n  L I BHDR a nd  
SYSHDR must  not be u s ed by s tand a lone program s : 

CLI INSTR 
ENDTRAP 
FINDXOUTPUT 
LOADSEG 
SAVE 
STOREF I LES 
TRAP STACK 
WRI TEA 

CONTPRG 
EXTSF I LE 
LASTERROR 
MAINSTACK 
SHUFFLE 
T I DYSTATE 
TRAPSTART 
WRI TE BA 

DELXF I LE 
F INDXINPUT 
LINKEDF I LES 
READ 
START! NIT 
TRAP 
UNLOADSEG 
WRI TEDB 

Dum my ver s i ons o f  the globa l s  LI BBASE and SYS I NDEX 
are prov i de d . 

Th e f i r s t  f r e e  g l oba l  f o r  g e n e r a l  u s e  i s  n u mb e r  
2 5 0 . 

UTILITIES 

F ILETRN - f i l e t ran s fer  
FROM/A , TO/A , FROMFS , TOFS , PAUS E / S  

F IXCIN - c reate program t o  r u n  i n  RAM 
FROM/A , TO/A , GV/A/ K , BASE/K , HEAP /K , HEAPEND/K , 
MODE / K , MAX/S , NOTBBC / S , REPORT/K , NOINT / S  

PACKCIN - pack C INTCODE 
FROM/A , TO/A , REPORT/K 

ROMCIN - c r ea te program as  language ROM 
FROM/A , TO/A , S PEC /A , GV/A/K , HEAP/K , HEAPEND/K , 
MODE /K , REPORT / K , NOINT / S  
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Spec f i l e command s are : 

. COPYR 

. ENTRY 

. TI TLE 

. VERNO 

. VERSTR 

< s t r i ng beg i nn i ng ' ( c ) ' > 
< name > [ comments ] 
< s t r i ng >  
< number > [ comment s ]  
< s t r i ng >  

UT I LC I N  - c reate program a s  ut i l i ty ROM 
FROM/A , TO/A , SPEC/A , GV/A/K , HEAP /K , HEAPEND/K , 
REPORT/K 

Spec f i l e command s are : 

. COPYR 

. ENTRY 

. TI TLE 

. VERNO 

. VERSTR 

< s t r i ng beg i nn i ng ' ( c ) ' >  
< name > < g loba l >  [ /A ]  [ /M 
[ comment s ]  
< s t r i ng >  
< number > [ comments ) 
< s t r i ng >  

UTILITY ERROR MESSAGES 

< mode > ] 

The ma j or i ty of  the er ror m e s sages produced by the 
u t i l i t i e s a r e  s e l f - e xp l a n a t o r y .  Tho s e  th a t  a r e 
not are l i s ted i n  alphabe t i c a l  order be low . 

CANNOT F I ND ' FROM ' F I LE LENGTH 
The f i l i ng sys t e m  from wh i ch the f i l e i s  be i ng 
c op i e d doe s n o t  s u ppo r t t h e  O S F I LE c a l l  t o  
f i nd a f i le ' s  length . 

CANNOT SAVE xxx  
Unl e s s  the MAX argument i s  spec i f i ed the s tand 
a l one p r og r a m  f i l e i s  c r e a t e d  i n  s t or e  th e n  
w r i t ten t o  the current f i l i ng sys te m  u s i ng the 
p r o c e d u r e  SAVE . Th i s  m e s s ag e  i n d i c a t e s  th a t  
the SAVE ha s fa i l ed { x x x  i s  the f i le nam e ) .  

CANNOT SELECT ' FROM ' F I L I NG SYSTEM 
An e r r o r  ha s o c c u r r e d  s e l e c t i ng FROMFS . The 
m o s t l i k e l y r ea s on i s  tha t F RO M F S  i s  not a 
val i d  ' * '  command . 
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CANNOT SELECT ' TO '  FILING SYSTEM 
An e r r o r  ha s o c c u r r e d s e l e c t i ng T O F S . Th e 
m o s t  l i k e l y r e a s o n  i s  tha t T O F S  i s  not a v a l i q 
' * '  c o m m a n d .  

' FROM ' F I LE I S  STORE F I LE 
A f i l e n a m e d  FROM e x i s t s  i n  s t o r e  a n d  ca n not  
be  d e l e ted.  

GLOBAL xxx  ENTRY PO INT OMI TTED 
A ' . ENT RY '  co m m an d  i n  th e Spe c f i l e spe c i f i e s 
a n  e n t r y po i n t a s  g l ob a l  n u mb e r  x x x ,  b u t  th a t 
globa l i s  not de f i ned i n  the FROM f i l e .  

HEAP S I ZE 0 OR -VE 
The a dd r e s s  s p e c i f i e d f o r  HEAPEND i s  not  a t 
l e a s t  f ou r  byt e s  abo v e  tha t  spe c i f i e d ( o r 
calculated)  for the heap. 

INVALI D  ' . COPYR ' ON LINE xxx OF SPEC F I LE 
The para meter for ' . COPYR' doe s not beg i n  w i th 
'(c) ' . 

INVALI D NUMBER ON LINE xxx OF S PEC F I LE 
E i ther a nu mber ha s been om i t ted wher e one i s  
e xpec ted ( eg i n  a command such a s  

. ENTRY FRED /A 

whe r e  the g l ob a l  n u mb e r  i s  m i s si ng )  or a 
nu mber ha s been spe c i f i ed but i s  out of  r ange 
eg an i nva l i d  s c reen mode such as  

. ENTRY FRED 2 5 0  /M R 

INVALI D  RELOCATION DATA IN xxx  
The f i le xxx ( normal ly the FROM f i l e )  conta i n s  
a s s e mb l e r  c o d e  w h i c h i s  t o  b e  r e l o c a t e d 
r e la t ive to the globa l s  COMMON2 or COMMON3 . 

NEED ' BASE ' ,  ' HEAP ' & ' HEAPEND ' WITH ' NOTBBC ' 
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PROGRAM TOO B I G  
T h e  R O M  i m a g e  b e i ng c r e a t e d  i s  l a r g e r  th a n  
8 1 9 2  w o r d s ,  wh i ch i s  th e m a x i m u m  s i z e f o r  a 
language ROM . 

' SAINI T '  UNDEFINED 
Th e i n i t i a l i s a t i on f i l e F I X I N I , ROM I N I  o r  
UT I LINI doe s not i nc lude the sys tem procedur e 
S A I N I T .  T h e  m o s t  l i k e l y c a u s e i s  t h a t  a 
pr i va t e  ver s i on of the i n i t i al i sat i on f i le ha s 
been used.  

SECT ION ' INTERP ' INCLUDED BUT 
NO BCPL ENTRY POINTS 

D e sp i t e th e /A p a r a m e t e r  b e i ng s p e c i f i e d f o r  
a l l  t h e  ' . ENT RY '  com m a n d s  i n  t h e  Spe c f i l e ,  
i n d i c a t i n g t h a t  t h e  p r o g r a m  i s  w r i t t e n 
e n t i r e ly i n  a s s e mb l e r ,  t h e  B C P L  i n t e rp r e t e r  
ha s been i nc luded i n  the FROM f i le .  

SECT I ON ' INTERP ' INCLUDED BUT 
' NOINT ' SPEC I F I ED 

D e s p i t e  t h e  N O I NT a r g u m e n t  h a v i n g b e e n  
spe c i f i e d ,  i n d i c a t i ng th a t  the p r og r a m  i s  
w r i t t e n  e n t i r e l y  i n  a s s e m b l e r , t h e B C P L 
i n t e rp r e t e r  h a s been i n c l u d e d  i n  th e F RO M  
f i l e . 

SECTI ON ' INTERP ' MI S S I NG 
Th e FROM f i l e d o e s not i n c l u d e  the B C P L  i n t e r 
pr e t e r . E i ther the NOINT argum ent shou ld have 
b e e n  s p e c i f i e d ( f o r  UT I LC I N  the /A p a r a m e t e r  
s h o u l d  h a v e  b e e n  s p e c i f i e d f o r  a l l  t h e 
' . ENTRY '  c o m m a n d s  i n  the S p e c  f i l e )  o r  the 
NEEDS " INTERP " d i r ect ive ha s been om i t ted f rom 
t h e  p r o g r a m  ( o r t h e  s t a g e  o f  e x t r a c t i n g 
sect i ons f ro m  SYSLIB ha s been om i t ted ) . 

' START ' UNDEFINED 
Th e F RO M  f i l e do e s  not i n c l u d e  th e g l oba l 
procedure  START . 
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' SYS I NI T ' UNDEFINED 
Th i s  er ror i nd i ca t e s  tha t the BCPL i nterpre ter 
i s  i n c l ud e d  i n  the  FROM f i l e b u t  tha t th e  
s ect i on " RTPROCS "  ha s been om i t ted.  S i nc e  the 
s e c t i on " I NT E RP " i n c l u d e s  a NEEDS  d i r e c t i v e 
f o r  " RT P ROC S "  the m o s t l i k e l y c a u s e  i s  th a t a 
p r i v a t e v e r s i o n o f  t h e i n t e r p r e t e r  o r  o f 
SYSLI B ha s been u s ed . 

UNRECOGNI SED COMMAND ON LINE x x x  OF SPEC F I LE 
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Append� 

Th i s  Ap p e n d i x  c o n t a i n s  a n u mb e r  o f  s e c t i o n s  
de scr ib i ng var i ou s  a spe c t s  o f  the u s e  o f  the S t and 
Alone Ge nera tor and of the s tand alone env i ronment 
wh i ch m ay b e  of i n t e r e s t  to the m o r e a d v a n c e d  
u s e r . 

I t  i nc lude s de ta i l s of  the s t and a lone env i ronment 
i n  a 6 5 0 2  s e c o n d  p r o c e s s o r ,  n o t e s  o n  h o w  t o  
e s t i m a t e  the s i z e o f  a s t a n d  a l o n e  p r og r a m  i n  
ad v a n c e  ( though i t  m a y  w e l l b e  ea s i e r j u � t  t o  
c r e a t e  t h e p r o g r a m  a n d  s e e  h o w b i g  i t  i s ) , 
d e s c r i p t i on s  o f  the o u t p u t  f i l e s  f r o m  F I XC I N , 
RO M C I N  a n d  UT I LC I N  a n d  s p e c i f i c a t i on s  o f  th e 
sys tem data areas  and procedur e s  used i n  the s tand 
alone env i ronment . 

Th i s  A p p e n d i x  i s  d i v i d e d  i n t o  t h e  f o l l o w i n g 
sect i on s : 

Globa l s  used by S tand Alone Generator 

Re-use  of g loba l  number s  

Runn i ng i n  the 6 5 0 2  second proc e s sor 

Sect i ons i n  SYSLI B 

S i z e s  

S t and a lone f i le  forma ts 

Sys tem data areas 

System procedu r e s  
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GLOBALS USED BY STAND ALONE GENERATOR 

The thr ee program s F IXCI N ,  ROMCI N  and UT I LC I N  mak e  
u s e  o f  th ree spec i a l  g loba l s  when generat i ng s tand 
a lone program s . 

SAINI T ( 2 06 ) 
Th i s  globa l shou ld be de f i ned i n  the i n i t i a l
i s a t i o n f i l e  ( F I X I N I , ROM I N I  or UT I L I N I ) .  I t  
i s  the a s s e mb ly l a n g u a g e  p r o c e d u r e  tha t i s  
J M P e d  to wh e n  the  s t a n d  a l on e  p r og r a m  i s  
executed and wh i ch s e t s  up the g loba l  vec tor , 
s tack , heap e t c . 

The g l ob a l  i s  o n l y  u s e d  d u r i ng th e p ro c e s s  o f  
generat i ng the s tand a lone program and i s  not 
s e t  up in the global  v ec tor i n  the s tand a lone 
env i ronment . 

DSPTAB ( 2 0 7 ) 
Th i s  g l ob a l  i s  d e f i n ed i n  s e c t i on " I NTE RP " i n  
SYSLI B .  I t  mark s  the s ta r t  o f  the j u mp tab l e s  
u s e d b y  t h e  d e s p a t c h r o u t i n e i n  t h e  
i nt e rpr e te r . 

INTERP ( 2 08 ) 
Th i s  g l ob a l  i s  d e f i n e d  i n  s e c t i on " I NTE RP "  i n 
SYS L I B .  I t  i s  th e e n t r y  po i n t t o  t h e  B C P L  
i n t e r p r e t e r . F I XC I N ,  RO M C I N  a n d  UT I LC I N  u s e  
th i s  g l oba l t o  de c i d e wh e th e r  o r  n o t  th e 
i nterpreter i s  i nc luded i n  the FROM f i le . 

RE-USE OF GLOBAL NUMBERS 

S o m e  o f  the g l ob a l n u mb e r s a l l o c a t e d  t o  sy s t e m 
d a t a  a r e a s  a n d  p r oc e d u r e s  i n  th e d e v e l op m e n t 
sys t e m  have been re-used for d i f ferent data a r eas 
and procedures  i n  the s tand a lone env i ronment . I t  
i s  th u s  v e r y  i mp o r t a n t  tha t s t a n d  a l o n e  p r og r a m s 
do  n o t  a t t e mp t  t o  u s e  the s e  g l ob a l s  w i th the i r  o ld 
mean i ngs . 
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Th e  g l ob a l  n u mb e r s a f f e c t e d  a r e  a s  f o l l o w s .  Th e  
ma j or i ty o f  the m  are  descr ibed i n  the Append i x  i n  
th e  d e v e l op m e n t  s y s t e m  U s e r  G u i d e , a n d  the n a m e s  
used for them ther e ar e a l so l i s ted . 

7 PRGENDLEVEL 
8 PRGENDLABEL 

1 6 STOREFILES 
1 0 2  E XT S F I LE ( l i b r a ry p r o c e d u r e  i n  d e v e l op m e n t  

sys tem ) 
1 1 3 S FCNTRL 
1 1 9  
1 49 CONTPRG 
20 6  RUNSUSP 
2 0 7  EXERROR 
208  T I DYSTATE 

RUNNING IN THE 6 5 0 2  SECOND PROCESSOR 

A s t a n d  a l o n e  B C P L  p r og r a m  c a n  n o r m a l l y  r u n  w i th 
no a l t e r a t i on s  i n  th e 6 5 0 2  s e cond p r o c e s s o r .  I f  
the p r og r a m  w a s  c r e a t ed by F I XC I N  th e n  the f i l e i s  
automa t i c a l ly loaded i nto the s econd proc e s sor by 
th e ' * RU N '  c o m m a n d . I f  t h e  p r o g r a m  i s  i n  a 
l a ng u a g e  ROM th e n  the c o d e  i n  the ROM i s  a u t o 
m a t i c a l l y c op i e d ov e r  t o  t h e  s e c on d  p r o c e s s o r  by 
the opera t i ng sys t e m .  

Th e m a i n  e f f e c t s  o f  r u nn i ng i n  t h e  s e cond p r o 
ce s s o r  a r e  tha t m o r e RAM i s  a v a i l ab l e  a n d  th a t  
proce s s i ng speed i s  s i gni f i cant ly i nc reased.  P ro
v i ded tha t  the HEAP END argument was not spe c i f i e d  
wh e n  th e p r og r a m  w a s  c r e a t e d  t h e  i n i t i a l i s a t i o n 
cod e u s e s  th i s  e x t r a  RAM t o  e x t e n d  th e h e ap a s  
fo l lows : 
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f o r  p r o g r a m s  c r e a t e d b y  F I X C I N  t h e  h e a p 
e x t e nd s f r o m  the t op o f  the p r og r a m  ( o r f r o � 
the add r e s s  spec i f i ed by the HEAP a rgument ) up 
t o  h e x  by t e  a d d r e s s  F O O O . No t e  th a t  th e h e ap 
the r e f o r e  o v e r w r i  t e s  the c opy o f  the c u r r e n t 
l a n g u a g e  RO M s o  i t  i s  n o t  p o s s i b l e  t o  r e - e n t e r 
the curr ent l anguage by pr e s s i ng BREAK or by : 

JMP $ 8 000  

for  p r og r a m s c r e a t e d  by ROM C I N / UT I LC I N  the 
h e a p  e x t e nd s f r o m  the t op of the g l ob a l v e c t o r 
( o r f r o m  the a dd r e s s  s p e c i f i e d by the H E A P  
a r g u m e n t ) u p  to h e x  byt e a d d r e s s  F O O O , b u t  
w i th the area occup i ed by the program ( i e hex 
byt e a d d r e s s  8 0 0 0  up t o  s o m e  a d d r e s s  l e s s  th a n 
o r  e q u a l t o  C O O O ) m a r k e d  a s  a n  a l l o c a t e d 
vector . 

The only other feature of  the sys t e m  tha t  appear s 
d i f f e r e n t  i s  tha t th e h e ap i s  n o t  a d j u s t e d by th e 
M O DE p r o c e d u r e  a n d  s o  e r r o r  1 5  ( not enough he ap 
space t o  change d i sp lay mod e )  can never occu r .  

SECTIONS IN SYSLIB 

Th e fo l l o w i n g t ab l e  c o n t a i n s  o n e  e n t r y  f o r  e a ch 
s e c t i on i n  SYSL I B , sho w i ng the p r oc e d u r e s  c o n
t a i ned in tha t  sect i on ,  the other SYSLI B  s ec t i ons 
NEEDed by that s ect i on and the approx i ma t e  s i z e o f  
the c o d e  p l u s g l ob a l  r e l o c a t i o n d a t a  i n  th a t 
sect i on ( de c i mal word s ) .  

S ECTI ON 

ADVAL 

APTOVEC 

BACKMOV 
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PROCEDURES 

ADVAL 

APTOVEC 

BACKMOVE , BACKMVBY 

NEEDS S I ZE 

9 

3 0  
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SECT I ON 

CALLOSF 

CAP CH 

CHANGEC 

COMPCH 

COMP STR 

CORTNS 

DELF I LE 

DI AGMSG 

ENDMSG 

ENDPROG 

ENDRST 

ENVELOP 

ERRORMS 

F I LETOV 
( SYSLI B 1 ) 

F ILETOV 
( SYSLI B 2 ) 

F I NDARG 

FNAME 

PROCEDURES 

Sys tem procedur e  u s ed 
READVEC / F I LETOVEC / 
SAVEVEC /VECTOF ILE 

CAP CH 

CHANGECO 

COMPCH 

COMPSTRI NG 

CALLCO , COWAI T , 
CREATECO ,  DELETECO , 
RESUMECO 

DELFI LE 

Term i na t i on opt i on 

Term i nat i on opt i on 

ENDPROG 

Termi nat i on opt i on 

ENVELOPE 

ERRORMSG 

FI LETOVEC , READVEC 

FI LETOVEC , READVEC 

F INDARG 

F I LENAME , NAMESTR 

NEEDS S I ZE 
. 

by 7 5 

1 0  

6 4  

CAP CH 7 

COMPCH 3 3  

CHANGEC 7 9  

FNAME 48 

1 3 7  

7 4  

CAP CH 3 4  

40 

1 9  

WRI TEN 49 

CALLOSF 6 7  
FNAME 
OPENMSG 

CALLOSF 1 4 4 
I NOUT4 
MAXVEC 

COMPCH 5 0  

FINDARG 7 5  
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GLOBIN GLOBIN , GLOBUNIN 1 7 8  

I NOUT 1 Va r i ou s  I /O procedur e s  IOCOM 76  

I NOUT 2 Var i ous I / O  procedur e s  IOCOM 6 5  

I NOUT 3 STRCNTL IODEV 1 6 0  
FINDARG 

INOUT4 STRCNTL FNAME 2 44 
{ SYSLI B 1 ) IODEV 

OPENMSG 

INOUT4 STRCNTL FNAME 29 4 
{ SYSLI B 2 ) IODEV 

OPENMSG 

INTERP BCPL i nt e rpr e t e r , CALL , RT PROCS 1 34 6  
CALLBYTE , MOVE , MOVEBYTE , 
MULDIV , OPSYS 

I OCOM INPUT , OUTPUT , ROBI N ,  6 8  
RDCH , UNRDCH 

IODEV Va r i ous I /O procedu r e s  I OCOM 2 1 5  
for I / O opt i on s  3 & 4 

LEVEL LEVEL 5 

MAXVEC MAXVEC 2 3  

MODE MODE 49 

NEWLINE NEWLINE 4 

NEWPAGE NEWPAGE 5 

OPENMSG FSTYPE 11 
{ SYSLI B 1 ) 

OPENMSG FSTYPE 8 9 
{ SYSLI B 2 ) 
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RANDOM RANDOM 6 

RDARGS RDARGS COMPSTR 1 n 9  
FINDARG 
RDITEM 

RDI TEM RDITEM CAP CH 1 0 3  

READN READN 4 1  

READWOR READWORDS WDI OCOM 7 9  

RENAME RENAME FNAME 6 3  
RUNPROG 

RTPROCS ABORT , FREEVEC , GETVEC , 1 1 6 
LONGJUMP , STOP , SYS INIT 

RUNPROG RUNPROG 88 

SOUND SOUND 7 

SPLI T SPLIT 3 4  

STACKS ! STACKS ! 8 

TESTFLA TEST FLAGS 2 0  

TESTSTR TESTSTR 1 4  

TIME TIME 1 2  

VDU VDU 1 2 2  

VDUINFO VDUINFO 2 8  

VECTOFI SAVEVEC , VECTOF I LE CALLOSF 44 
OPENMSG 
FNAME 

WDI OCOM Common rout i ne for 7 1  
READWORDS & WRI TEWORDS 
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WRI TED WRI TED 

WRI TEF l WRI TEF 

WRI TEF 2 WRI TEF 

WRI TEHE WRITEHEX 

WRI TEN WRI TEN 

WRI TEOC WRITEOCT 

WRI TET WRITET 

WRI TEU WRI TEU 

WRI TEWO WRI TEWORDS 

SIZES 

CAP CH 
WRI TED 

CAP CH 
WRI TED 
WRITEHE 

WRI TED 

WRITED 

WDIOCOM 

6 0  

7 4  

9 1  

2 5 

5 

1 3  

1 5  

16 

42  

T h i s  s e c t i o n d e s c r i b e s  h o w  t o  c a l c u l a t e  t h e 
approx i mate s i ze o f  the s tand a l one program f i les 
g e n e r a t e d  by F I XC I N ,  RO M C I N  and UT I LC IN .  I t  may 
o f t e n  b e  e a s i e r t o  bu i l d a s t a n d  a l o n e  p r og r a m  and 
f i n d  o u t  h o w  b i g  i t  a c t u a l l y i s  th a n  t o  a t t e mp t  t o  
ca lculate  the s i z e . 

The c a l c u l a t i on s  g i v en b e l o w  a r e  f o r  p r og r a m s 
wh i ch i nc lude some C INTCODE . Ther e i s  a sav i ng o f  
3 3  w o r d s  f o r  p r o g r a m s  w r i t t e n e n t i r e l y  i n  
a s semb l e r . 
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Bas i c  program s i ze 

The ba s i c  p r og r a m  s i z e i s  th e s i z e o f  a l l  th e B C PL 
an d  a s s e mb l e r  c o d e a n d  g l ob a l  d e f i n i t i o n s .  Th e 
e a s i e s t  w ay t o  f i n d i t  i s  t o  r u n  PAC KC I N  on  the 
p r og r a m  and add the ' c o d e  s i z e '  and ' g l oba l d a t a  
s i z e '  f i gu r e s  from the report produced.  

I t  m ay be e s t i m a t e d  f r o m  the  c o mp i l e d  s i z e o f  
the appl i ca t i on code and requ i r ed SYSLI B  sect i on s ,  
subt ract i ng four words for each appl i cat i on hunk 
a nd f i v e  w o r d s f o r  e a ch app l i c a t i on S E C T I ON and 
NEEDS d i rect ive .  

FIXCIN output f i le 

Th e f i l e s i z e i s  the ba s i c  p r og r a m  s i z e p l u s  the 
i n i t i a l i sat i on ove rhead ( 2 2 4  word s ) .  

O n c e  the f i l e ha s b e e n  l o a d e d  a n d  i n i t i a l i s a t i on 
i s  c o mp l e t e  the i n i t i a l i s a t i o n d a t a  a n d  cod e 
b e c o m e s  pa r t  o f  the h e a p .  Th u s  th e s i z e o f  the 
p r og r a m  wh e n  r u nn i ng i s  the b a s i c  p r og r a m  s i z e 
l e s s  two words  for each globa l decla red . 

ROMCIN output f i le 

Th e f i l e s i z e i s  the ba s i c  p r og r a m  s i z e p l u s  th e 
i n i t i a l i s a t i o n ov e rh e ad ( 3 4 0  w o r d s )  p l u s  th e 
l e ng th o f  a l l  the t e x t  i t e m s  d e f i n e d  i n  the Spec  
f i l e ( i e c opyr i gh t ,  t i t l e a n d  v e r s i o n t e x t s  and 
'* '  com mand nam e s ) . 

UTILCIN output f i le 

Th e f i l e s i z e i s  the ba s i c  p r og r a m  s i z e p l u s  the 
i n i t i a l i s a t i on ov e rhead ( 4 0 0  w o r d s )  p l u s  th e 
l e ng th o f  a l l  the t e x t  i t e m s  d e f i n e d  i n  the S p e c  
f i l e ( i e c opy r i gh t ,  t i t l e a n d  v e r s i o n t e x t s a n d  
' * '  c o m m a n d  n a m e s )  p l u s a n  e x t r a  t w o  w o r d s  for  
each ' .ENTRY' command in  the Spec  f i l e .  
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STAND ALONE FILE FORMATS 

Th i s  s e c t i on d e s c r i b e s th e f o r m a t s  o f  th e s t a nd 
a l o n e  f i l e s  g e n e r a t e d  by F I X C I N ,  R O M C I N  a n d 
UT I LC I N . 

FIXCIN output f i le 

Th e f i l e i s  m a d e  up o f  f o u r  s e c t i o n s  - the  e n t ry 
cod e ,  the progra m ,  the i n i t i al i sat i on data and the 
i n i t i a l i s a t i o n c o d e .  Th e l o a d  a d d r e s s  a n d 
e x e c u t i o n a d d r e s s  o f  the f i l e a r e  the s a m e  an d 
thus execut i on beg i n s  w i th the entry code . 

Th e e n t r y  c o d e  i s  a f e w  by t e s  o f  ma ch i n e c od e 
wh i ch load the byte addre s s  o f  the i n i t i a l i s a t i on 
d a t a  i nt o  X / Y  ( l o w  byt e i n  X )  t h e n  j u mp t o  th e 
g l ob a l  S A I N I T  i n  the i n i t i a l i s a t i o n c od e .  The 
e n t ry c o d e  m ay b e  f o l l o w ed by a n u l l byt e s o  tha t 
the prog ram i s  word-a l i gned i n  memory . 

The program i s  the C INTCODE and mach i ne code f rom 
the F RO M  f i l e s t r i p p e d  of h u nk h e a d e r s ,  g l ob a l 
d e f i n i t i on s  a n d  r e l oc a t i o n h u nk s .  Al l m a ch i n e 
code i s  r e located . 

The i n i t i a l i sa t i on da ta i s  a s t ructure made up of  
a number of  word s a s  fol lows : 
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a w o r d  o f  0 i f  t h e  s t a n d  a l o n e  p r og r a m i s  
wr i t ten ent i r e ly i n  a s s e mb l e r  o r  o f  - 1  i f  the 
program conta i n s  CINTCODE : 

the byte  addre s s  o f  the globa l vector : 

the length i n  word s o f  the g loba l  v ec tor : 

a n u mb e r o f  2 - w o r d  p r e s e t  d a t a  e n t r i e s 
termi nated by a word of  - 1 : 

th e r equ i r e d  s c r e e n  mod e ,  o r  - 1  i f  the M O DS 
a rgument wa s not spec i f i ed :  



the by t e  a dd r e s s  t o  wh i ch the i n i t i a l i s a t i on 
code shou ld j u mp.  Th i s  i s  nor mal ly the s ta r t  
o f  th e i n t e r p r e t e r  b u t  w i th a l l - a s s e mb l e r  
program s i t  i s  the procedur e START . 

W i th a l l - a s s e mb l e r  programs  th i s  i s  the end of  the 
i n i t i a l i s a t i o n d a t a ,  bu t w i th C I NTCODE p r og r a m s 
the data cont i nu e s  w i th :  

byte  addre s s  o f  the heap : 

by t e  a dd r e s s  f o r  the e n d  o f  the he ap o r  - 1  i f  
the HEAPEND a rgument wa s not spec i f i ed : 

a w o r d  n o r m a l l y 0 ,  b u t  - 1  i f  t h e  t a r g e t  
hardwar e i s  not a BBC M i c rocompu t e r . 

E a ch p r e s e t  d a t a  e n t ry con s i s t s  o f  a w o r d  s p e c i 
fy i ng a n  e v e n  by t e  a d d r e s s  f o l l o w e d  by a w o r d  
conta i n i ng the data t o  be w r i t te n  t o  tha t  addre s s .  
Th e r e  i s  o n e  p r e s e t  d a t a  e n t ry f o r  e a ch g l oba l 
d e f i n e d  i n  th e p r og r a m  ( th e s e  a r e  u s e d  t o  s e t  up 
the g l oba l vec t o r ) p l u s  var i ou s  other s  for s e t t i ng 
up th e i n t e r p r e t e r  w o rk a r e a s  a n d  i n i t i a l i s i ng 
g l ob a l d a t a .  W i th a l l - a s s e mb l e r  p r og r a m s the 
p 'I' e s e t  d a t a  e n t r i e s  s p e c i f i c  t o  t h e  B C P L 
i nt e rpr e t e r  ar e om i t ted . 

The i n i t i a l i s a t i o n c od e  i s  m a ch i n e c od e  f r o m  the 
f i l e F I X I N I , r e l o c a t e d  a n d  s t r i p p e d  o f  h u n k 
heade r s , globa l  de f i n i t ions and r e loca t i on hunk s .  

ROMC IN output f i le 

Th e f i l e i s  ma d e  up o f  s i x  s e c t i on s  - the ROM 
head e r , the entry cod e ,  the progra m ,  the i n i t i al 
i sa t i on code , the i n i t i a l i sa t i on data and the text  
tab l e . 
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The ROM header i s  s t ructured a s  fo l lows : 

a 3 -by t e  J M P  t o  the l a n g u a g e  e n t r y  po i n t i n  
the entry code : 

a 3 -by t e  J M P  t o  the s e r v i c e e n t r y  po i n t  i n  th e 
ent ry code : 

the ROM type byte  ( a lways C2 hex ) : 

a byt e c o n t a i n i ng the byt e o f f s e t  f r o m  th e 
s t a r t  o f  the f i l e t o  the z e r o  by t e  fo l l o w i n g 
the ve r s i on s t r i ng :  

a byte conta i n i ng the ver s i on number : 

the t i t le fol lowed by a zero byte : 

the ver s i on text  fol lowed by a zero byte : 

the copyr i ght text  fol lowed by a zero byt e . 

The e n t r y  code i s  a f e w  by t e s  o f  m a ch i n e cod e 
wh i ch j u mp t o  the g l oba l S A I N I T i n  the i n i t i a l 
i s a t i on c od e  w i th the C b i t  s e t  f o r  a l a n g u a g e  
e n t r y ,  c l e a r  f o r  a s e r v i c e e n t r y .  Th e e n t r y  c o d e  
m a y  b e  fo l l o w e d by a n u l l  by t e  s o  tha t  the p r og r a m  
i s  word-al igned i n  me mory. 

The program i s  the C INTCODE and mach i ne code from 
the F R O M  f i l e s t r i pp e d  o f  h u nk h e a d e r s ,  g l ob a l 
d e f i n i t i on s  and r e l o c a t i on h u nk s .  A l l m a ch i n e 
code i s  r e loca ted . 

Th e i n i t i a l i s a t i on c o d e  i s  m a ch i n e c o d e  f r o m  the 
f i l e R O M I N I , r e l o c a t e d a n d  s t r i pp e d  o f  h u n k 
heade r s , globa l de f i n i t i ons and r e loca t i on hunk s . 

The i n i t i al i sat i on da ta  i s  a s t ruc tur e made up o f 
a number o f  word s a s  fol lows : 

the byte  addr e s s  o f  the text  tab l e : 
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a w o r d  o f  - 1  i f  t h e  s t a n d  a l o n e  p r o g r a m  
conta i n s  CINTCODE or o f  0 otherw i se : 

the byte addre s s  o f  the globa l  vec tor : 

the length i n  word s of the g loba l vector : 

a n u m b e r  o f  2 - w o r d  p r e s e t  d a t a  e n t r i e s  
term i na ted by a word of  - 1 : 

th e r equ i r e d s c r e e n  m od e , o r  - 1  i f  th e M O D E 
argument wa s not spec i f i ed :  

th e by t e  a dd r e s s  t o  wh i ch the i n i t i a l i s a t i on 
code shou ld j ump.  Th i s  i s  nor mal ly the s ta r t  
o f  th e i n t e r p r e t e r  b u t  w i th a l l - a s s e mb l e r  
program s i t  i s  the procedur e START . 

W i th a l l -a s s e mb l e r  programs  th i s  i s  the end o f  the 
i n i t i a l i s a t i on d a t a ,  bu t w i th C I NTCODE p r og r a m s 
the data cont i nues  w i th :  

byte addr e s s  o f  the heap : 

by t e  a dd r e s s  f o r  the e n d  o f  th e he ap o r  - 1  i f  
the HEAPEND argument wa s not spe c i f i ed :  

byte addre s s  o f  the byte  beyond the end of  the 
t e x t  t ab l e ,  r ou n d e d  up t o  a 2 - w o r d  bou n d a r y  
( u s e d  fo r s e t t i ng u p  t h e  h e ap i f  r u nn i ng i n  a 
6 5 0 2  s econd proc e s s o r ) .  

E a ch p r e s e t  d a t a  e n t r y  c on s i s t s  o f  a w o r d  s p e c i 
fy i ng a n  e v e n  byt e a d d r e s s  f o l l o w e d  by a w o r d  
conta i n i ng the data t o  b e  w r i t te n  t o  tha t  addre s s .  
Th e r e  i s  o n e  pr e s e t  d a t a  e n t ry f o r  ea ch g l oba l 
d e f i n e d  i n  th e p r og r a m  ( th e s e  a r e  u s e d t o  s e t  up 
the g l oba l vector ) p l u s  var i ou s  other s  for s et t i ng 
up the i n t e r p r e t e r  w o rk a r e a s  a n d  i n i t i a l i s i ng 
g l oba l d a t a .  W i th a l l - a s s e mb l e r  p r og r a m s the 
p r e s e t  d a t a  e n t r i e s  s p e c i f i c  t o  t h e  B C P L 
i nt e rpr e ter  are  om i tted . 
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The text  table  conta i n s  a l l  the name s spec i f i ed by 
' .ENTRY' com mand s .  I t  i s  s i mply a l i s t  o f  a l l  the 
n a m e s  { a s a s e t  o f  c h a r a c t e r s ,  n o t  a s  B C P L 
s t r i ng s ) w i th each na m e  ter m i na ted by a zero byte 
and an ex t ra zero byte  termi na t i ng the table . 

UTILCIN output f i 1e 

The f i l e i s  v e r y  s i m i l a r  t o  th a t  p r o d u c e d  by 
ROMCIN . The pr i nc ipa l d i f fer ence s are : 

the i n i t i a l i sa t i on code i s  tak en from UTI LI NI : 

t h e  i n i t i a l i s a t i o n d a t a  i s  s t r u c t u r e d  
d i f fe r en t ly : 

the text  table i s  fol lowed by an e x t r a  s t ruc
tur e cal led the ent ry po i nt tab l e  { a l igned o n  
a word boundary ) .  

The i n i t i a l i sa t i on data i s  a s t ructure made up of  
a number of  words a s  fol lows : 

the byte  addre s s  o f  the tex t table : 

the byte  addr e s s  o f  the entry po i nt table : 

the byte addre s s  o f  the globa l  vec tor : 

the length i n  word s o f  the g l oba l vector : 

a n u m b e r  o f  2 - w o r d  p r e s e t  d a t a  e n t r i e s 
ter m i na ted by a word o f  - 1  { the s e  ent r i e s  se t 
up th e g l ob a l  v e c t o r  a n d , po s s i b l y ,  th e f a u l t 
rout i ne addr e s s  i n  byte s  $ 2 0 2 / $ 2 0 3 ) .  

W i th a l l - a s s e mb l e r  progra m s  th i s  i s  the end of  the 
i n i t i a l i s a t i on d a t a ,  bu t w i th C I NTCODE p r og r a m s 
the data cont i nues  w i th :  
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a n u mb e r  o f  2 - w o r d  p r e s e t  d a t a  e n t r i e s 
ter m i na ted by a word o f  - 1  ( the s e  ent r i e s  s e t 
up da ta used by the i nterpr e t e r ) :  



byte addre s s  o f  the heap : 

by t e  a d d r e s s  f o r  the e n d  o f  th e h e a p  o r  - 1  i f  
the HEAPEND argument wa s not spec i f i ed :  

byte addr e s s  o f  the byte beyond the end o f  the 
e n t ry po i n t  t ab l e , r o u n d e d  up t o  a 2 - w o r d  
bou n d a r y  ( u s e d  f o r  s e t t i ng u p  th e h e ap i f  
r unni ng i n  a 6 5 0 2  second proc e s sor ) :  

byte addr e s s  o f  the i nterpr e ter entry po i n t . 

The text  table conta i n s  a l l  the nam e s  spec i f i ed by 
' .ENTRY' command s .  I t  i s  s i mp ly a l i s t o f  a l l  the 
n a m e s  ( a s a s e t  o f  c h a r a c t e r s ,  n o t  a s  B C P L  
s t r i ng s )  w i th ea ch name ter m i na ted by a zero byte  
and an  ex t ra zero byte  term i nat i ng the table . 

Th e e n t r y  po i n t t ab l e  c o n t a i n s  o n e  3 -byt e e n t r y  
f o r  e a ch n a m e  i n  th e t e x t  t ab l e . Th e f i r s t  e n t r y  
c o r r e spond s t o  th e f i r s t  n a m e  a n d  s o  o n .  Th e 
forma t  o f  each entry i s : 

Byt e 0 : b i t  7 

b i t 6 

1 = BCPL ent ry po i n t  
0 = a s s emb l e r  entry po i n t  

s e t  i f  s c r e e n  m o d e  t o  b e  s e t  
up be fore  program enter ed 

b i t s  0 - 2 : r equ i red s c r een mod e ( on ly i f  
b i t  6 i s  s e t ) 

Byte s 1 - 2 : f o r  a B C P L  e n t r y  p o i n t t h e g l ob a l  
number o f  the BCPL procedure : 
f o r  a n  a s s e mb l e r  e n t r y  po i n t the byt e 
add re s s  o f  the a s s emb l e r  procedure . 
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SYSTEM DATA AREAS 

Th i s  s e c t i on shou l d  b e  r e ad i n  c on j u n c t i on w i th 
the sect i on ' sys tem da ta area s '  i n  the Append i x  o f 
the d e v e l op m e n t  sy s t e m  U s e r  G u i d e .  I t  d e s c r ib e s 
th e m a j o r d i f f e r e n c e s b e t w e e n  th e d a t a  ar e a s  i n  
the dev e lopment env i ronment and the data areas  i n 
the s tand a lone env i ronment.  

The s ub- s e c t i o n s  u s e d  c o r r e spond to tho s e  in  th e 
deve lopment sys tem U s e r  Gu i d e . 

Heap 

I n  the s t a n d  a l o n e  e nv i r o n m e n t  the fo r m a t  o f  the 
f i r s t  t w o  w o r d s o f  e a ch a r e a  i s :  

word 0 :  add r e s s  o f  the nex t area 

word 1 :  0 i f  the area i s  free  
1 2 7 i f  the a r ea is  a l located . 

Language RAM 

W o r d s 0 ,  2 t o  6 a n d  9 t o  1 0  o f  the ' I n d e x  and 
m i s c e l l a n e o u s  da t a ' a r e not  u s e d i n  th e s t and 
a l o n e  e nv i r on m e n t . Th e a r e a  f r o m  th e d e sp a t ch 
rout i ne onw a rd s  i s  used for the ma i n  s tack ( wh i ch 
i s  not i n i t i a l i s ed to z eros ) . 

Mi scellaneous 

Th e r e  a r e  no m i s c e l l a n eou s sy s t e m  d a t a  a r e a s  i n 
the s tand a l one env i ronment . 

Zero page 

Wo r d s  0 ,  8 t o  1 6  and 1 9  t o  4 0  a r e  not u s e d  i n  th e 
s tand a lone env i ronment .  

Stacks 

Wh e n  a s t a c k i s  c r e a t e d i n  t h e  s t a n d  a l o n e 
env i ronment i t  i s  not i n i t i al i sed t o  z e ros . 
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Store f i les 

T h e r e  a r e  no s t o r e  f i l e s  i n  t h e  s t a n d  a l o n e  
env i ronment . 

Stream control blocks 

I n  the s tand a lone env i ronment the 'get func t i on'  
and 'pu t r o u t i n e '  a d d r e s s e s  a r e u n d e f i n e d  i f  not 
r e l e v a n t  ( e g th e r e  i s  no g e t  f u nc t i on f o r  an 
ou tpu t s t ream ) .  

Dev i c e  type 7 ( s tore f i le )  i s  not a l lowed . 

S t r e a m  c o n t r o l  b l ock s f o r  c u r r e n t  f i l i ng s y s t e m  
f i le s  do not conta i n  the f i le name .  

Sys tem index 

T h e r e  i s  n o  s y s t e m  i n d e x  i n  t h e  s t a n d  a l o n e  
env i ronment . 

System saved data 

Th e r e  i s  no sy s t e m  s a v e d  d a t a  i n  th e s t a n d  a l o n e  
env i ronment . 

SYSTEM PROCEDURES 

Th i s  sect i on de s c r ibes  the d i f fer enc e s  b e t w een the 
globa l procedu r e s  u s ed by the s tand a l one e nv i ron
m e n t  a n d  tho s e  u s e d by th e d e v e l op m e n t  e n v i r o n 
m e n t . I t  sho u l d  b e  r e a d  i n  c on j u n c t i o n  w i th 
' s y s t e m  p r o c e d u r e s '  i n  t h e App e n d i x  o f  t h e  
deve l opment sys tem U s e r  Gu i d e . 

The fo l low i ng sys t e m  procedu r e s  are  not ava i lable 
in the s tand alone env i ronment : 

CONTPRG 
RDTOBLOCK 
TRAPSTART 

ENDTRAP 
S FCNTRL 
TRUNCVEC 

FINDSTFILE 
SF STATE 
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The sys t e m  proc edur e s  i n  the s tand a lone env i ron
ment ar e descr ibed be l o w .  

CHANGECO ( 3 2 )  
I d e n t i c a l  t o  d e v e l o p m e n t  s y s t e m  v e r s i o n  
( except tha t ther e i s  no 'end o f  program t r ap' 
f a c i l i ty ) . 

CLOSESTREAM ( 1 2 0 ) 
Ident i c a l  to development sy s tem ver s i on .  

ENDINT ( 8 )  
Ca l led to ter m i nate the prog r a m .  S e e  'Prog ra m 
t e r m i n a t i on '  i n  ch ap t e r  6 f o r  m o r e d e t a i l s .  

Ca l led by : 

ENDINT ( ) 

F I LENAME ( 6 0 )  
Ch e c k s th a t  a s t r i ng i s  a v a l i d  d e v i c e n a m e  o r  
f i l e n a m e .  T h e  p r oc e d u r e  NAME S T R  ( s e e  be l o w )  
c a n  b e  u s e d  t o  c o n v e r t t h e  s t r i n g t o  a 
s tandard forma t . 

Ca l led by : 

dev := F I LENAME ( s t r i ng )  

d e v  i s  - 1  i f  th e s t r i n g i s  i nv a l i d .  I f  the 
s t r i ng i s  v a l i d  d e v  i s  th e d e v i c e c o d e ( a s 
held i n  a S t r eam Control B lock ) .  

IOINIT ( 7 )  
C a l l e d  f r o m  SYS I N I T  ( s e e  b e l o w ) t o  s e t  up a ny 
I / O  s t r eam s be for e  the appl i ca t i on program i s 
ente r ed . 

NAMESTR ( 1 0 2 ) 
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Cop i e s  a f i l e name i nto a vec tor , ter m i na t i ng 
the na me w i th C R  and s t r ipp i ng o f f any lead i ng 
' / F . ' .  Mo r e  p r e c i s e l y i f  the f i r s t  cha r a c t e r 
o f  t h e n a m e  i s  ' / '  t h e n  t h e f i r s t  t h r e e 
cha racter s are i g nored.  



The r e s u l t a n t  v e c t o r  i s  not a B C P L  s t r i ng b u t  
i s  s u i t ab l e  f o r  pa s s i ng t o  op e r a t i ng s y s t e m  
r o u t i n e s  e g  O S F I N D .  T h e n� m e  s h o u l d  b e  
che cked w i th F ILENAME be for e cal l i ng NAMESTR.  

Ca l led by : 

vec tor := NAMESTR ( name s t r i ng )  

Th e vector  i s  t ak e n  f r o m  the h e ap a n d  i t  i s  
the u s e r ' s  r e sp on s i b i l i t y t o  r e t u r n  i t  ( by 
FREEV E C )  a t  a s u i t ab l e  t i m e .  v � c t o r  i s  0 i f  
the GETVEC t o  g e t  th e v e c t o r  f r o m  th e h e ap 
fa i l s . 

STRCNTL ( 6 1 ) 
Opens a s t r eam . Ca l led by : 

s cb := STRCNTL ( name , type ) 

name i s  the s t r eam name . 
type i s  1 for i npu t , 2 for outpu t . 
scb i s  the add r e s s  o f  the s t ream control b l ock 
o r  0 f o r  f a i l u r e .  

SYS INIT ( 1 1 9 ) 
Th e f i r s t  p r o c e d u r e  e x e c u t e d  wh e n  the B C P L  
i n t e rpr e t e r  i s  s t a r t e d .  I t  p e r f o r m s  s o m e  
i n i t i a l i s a t i on th e n  c a l l s  the app l i c a t i o n 
program . Ca l led by : 

SYS I NI T ( g lbno ) 

w h e r e g l b n o  i s  t h e  g l ob a l  n u m b e r  o f  t h e  
app l i c a t i on p r oc e d u r e  t o  b e  c a l l e d  ( 1  f o r  
START ) . 
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