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Data  display  arrangements. 
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  In  a  data  display  arrangement  which  is  adapted  to  operate 
as  electronic  information  apparatus,  a  quantity  of  data  stored  in  a 
display  memory  is  displayed  as  an  entity  on  a  CRT  display  device. 
The  stored  data  is  selected  from  a  large  background  memory 
under  processor  control  in  response  to  user  command  signals. 
The  mode  of  selection  involves  the  progressive  comparison  of 
each  of  a  sequence  of  command  signals  with  key  data  codes  to 
transfer  discrete  portions  of  the  data  from  the  background 
memory  to  the  display  memory  as  determined  by  each  command 
signal  in  conjunction  with  each  preceding  command  signal.  Fig.  5 
shows  a  flow  chart  of  the  selection  mode. 



This  i n v e n t i o n   r e l a t e s   to  d i g i t a l l y   operab le   data  d i s p l a y  

a r r angemen t s   for  d i s p l a y i n g   on  the  screen  of  a  CRT  (ca thode   r a y  

tube)  or  o ther   r a s t e r   scan  d i s p l a y   dev ice ,   a  q u a n t i t y   of  data  which  

is  s tored   in  a  d i s p l a y   memory  and  is  accessed  r e p e a t e d l y   for  i t s  

d i s p l a y   in  a  r e c u r r e n t   cycle  of  scanning  l i n e s .   The  s c a n n i n g  

l i n e s ,   which  can  be  produced  with  or  wi thout   i n t e r l a c e d   f i e l d  

scanning ,   are  modulated  at  a  given  p ixe l   or  dot  ra te   to  produce  a  

dot  matr ix   d i s p l a y   ( e .g .   a  320  x  250  r e s o l u t i o n   dot  matr ix   c o l o u r  

d i s p l a y ) .  

In  a  data  d i s p l a y   a r rangement   of  the  type  set  f o r th   above,  t h e  

s to red   data  can  comprise  at  l e a s t   one  i n f o r m a t i o n   bi t   in  r e s p e c t   o f  

each  of  the  p ixe l s   or  dots  which  r e p r e s e n t   the  data  as  produced  on 

the  screen  of  the  d i s p l a y   device  by  the  scanning  a c t i o n .   P r o v i d e d  

tha t   the  i n f o r m a t i o n   b i t s   for  the  s u c c e s s i v e   dot  rows  of  t h e  

d i s p l a y   are  read  out  from  the  d i s p l a y   memory  in  the  same  l ines   o f  

the  scanning  cycle  in  each  f i e l d ,   the  d i s p l a y   is  a  s t a t i c   d i s p l a y .  

This  s t a t i c   d i s p l a y   can  be  " s c r o l l e d "   by  modifying  the  r e a d  

out  o p e r a t i o n   every  few  f i e l d s   such  that   i n f o r m a t i o n   b i t s   for  t h e  

dot  rows  of  the  d i s p l a y   are  read  out  from  the  d i s p l a y   memory  i n  

p r o g r e s s i v e l y   d i f f e r e n t   scanning  l i n e s .   The  d i s p l a y   can  be 

c y c l e d / w r a p p e d - a r o u n d ,   if  dot  rows  " l o s t "   at  the  top  of  the  d i s p l a y  

are  r e - i n s e r t e d   at  the  bottom.  A l t e r n a t i v e l y ,   the  " lo s t "   dot  rows 

can  be  r ep laced   by  new  dot  rows  by  p r o g r e s s i v e l y   changing  t h e  

s to red   data  in  the  d i s p l a y   memory  as  the  s c r o l l i n g   takes  p l a c e .  

This  produces  a  c o n t i n u o u s l y   up-da ted   d i s p l a y .  

I f ,   every  few  f i e l d s ,   the  i n f o r m a t i o n   b i t s   for  each  dot  row 

are  read  out  in  the  p reced ing   a d j a c e n t   scanning  l ine   r a t h e r   t h a n  

the  scanning  l ine   in  which  they  were  c u r r e n t l y   being  read  out,  t h e n  

v i s u a l l y   smooth  s c r o l l i n g   occurs  because  the  d i s p l a y   is  moved  ( u p )  

only  one  scanning  l ine   every  few  f i e l d s .   V i s u a l l y   smooth  s c r o l l i n g  

would  also  occur  if  the  d i s p l a y   is  moved  up  only  a  few  s c a n n i n g  

l i ne s   every  few  f i e l d s .   The  s c r o l l i n g   can  be  made  hard,  i . e .   l e s s  

smooth  such  that   it  is  v i s u a l l y   " j e r k y " ,   by  moving  up  the  d i s p l a y   a 

s i g n i f i c a n t   number  of  scanning  l i nes   every  few  f i e l d s .  



In  a  data  d i s p l a y   a r rangement   of  the  type  set  fo r th   above 

d i s p l a y   s c r o l l i n g   is  a  conven ien t   way  of  s e a r c h i n g   through  d a t a ,  

the  r a t e   at  which  the  s c r o l l i n g   (smooth  or  hard)  is  e f f e c t e d   b e i n g  

de te rmined   by  how  f r e q u e n t l y   the  scanning  l i nes   for  d i s p l a y i n g   t h e  

dot  rows  are  changed.  However,  in  a p p l i c a t i o n s   where  a  l a r g e  

amount  of  data  is  to  be  accessed   and  d i s p l a y e d   a  p o r t i o n   at  a  t i m e  

in  order   to  f ind  a  p a r t i c u l a r   item,  i t   can  become  i m p r a c t i c a b l e   to  

search   through  the  data  by  s c r o l l i n g .   Although  it   is  apparen t   t h a t  

s c r o l l i n g   can  be  made  to  take  place  at  any  d e s i r e d   r a t e ,   the  a c t u a l  

maximum  r a t e   tha t   can  be  used  in  p r a c t i c e   is  l i m i t e d   by  the  a b i l i t y  

of  a  user  to  read  the  data  during  s c r o l l i n g .  

It  is  an  ob j ec t   of  the  p r e sen t   i n v e n t i o n   to  provide   a  d a t a  

d i s p l a y   a r rangement   of  the  above  type  as  an  e l e c t r o n i c   i n f o r m a t i o n  

a p p a r a t u s   for  a c c e s s i n g   and  d i s p l a y i n g   a  p o r t i o n   at  a  time  a  l a r g e  

amount  of  data  in  a  simple  and  improved  manner .  

According  to  the  i n v e n t i o n   such  e l e c t r o n i c   i n f o r m a t i o n  

a p p a r a t u s   comprises   a  background  memory  wherein  a  l i s t   of  items  o f  

i n f o r m a t i o n   is  s t o red ,   each  item  compr is ing   at  l e a s t   two  data  p a r t s  

r e p r e s e n t e d   by  r e s p e c t i v e   coded  bytes  and  each  item  being  s to red   a t  

a  r e s p e c t i v e   memory  l o c a t i o n ;   a  d i s p l a y   memory  for  s t o r i n g   d a t a  

r e p r e s e n t i n g   a  s u b - l i s t   of  said  items  as  s e l e c t e d   from  t h e  

background  memory  for  d i s p l a y   on  a  d i s p l a y   screen  of  a  d i s p l a y  

dev ice ;   a  d i s p l a y   g e n e r a t o r   for  producing  video  s i g n a l s   i n  

acco rdance   with  the  data  s to red   in  the  d i s p l a y   memory  for  d r i v i n g  

the  d i s p l a y   dev ice ;   and  a  data  p r o c e s s o r   and  an  a s s o c i a t e d   u s e r  

i n t e r f a c e   device  for  c o n t r o l l i n g   the  s e l e c t i o n   and  d i sp l ay   o f  

s u b - l i s t s   of  s e l e c t e d   items  each  compris ing   a  number  of  c h a r a c t e r s ;  

in  which  a p p a r a t u s   the  items  of  the  l i s t   are  o rgan i s ed   in  g r o u p s ,  
the  items  of  a  same  group  having  a  same  f i r s t   coded  byte  and  b e i n g  

s to red   at  r e s p e c t i v e   memory  l o c a t i o n s   which  form  a  group;  and  t h e  

da ta   p r o c e s s o r   is  o p e r a b l e : -  

-  to  g e n e r a t e   one  at  a  time  a  p l u r a l i t y   of  group  addresses   w h i c h  

i d e n t i f y   r e s p e c t i v e l y   an  i n i t i a l   memory  l o c a t i o n   in  each  

memory  l o c a t i o n   g r o u p ,  
-  to  g e n e r a t e   one  at  a  time  subsequent   add re s se s   of  memory 



l o c a t i o n s   whose  group  has  been  i d e n t i f i e d   by  the  r e l e v a n t  

group  a d d r e s s ,  

-  to  set  an  address   p o i n t e r   to  the  memory  l o c a t i o n   whose  a d d r e s s  

is  gene ra t ed   l a s t ,  

-  to  set  a  byte  p o i n t e r   to  i n d i c a t e   in  turn  the  byte  p o s i t i o n s  

of  a  memory  l o c a t i o n   to  which  the  address   p o i n t e r   is  se t ,   and 

-  to  compare  a  command  s igna l   r ece ived   from  the  i n t e r f a c e   d e v i c e  

and  r e p r e s e n t i n g   a  c h a r a c t e r   with  the  coded  byte  in  the  b y t e  

p o s i t i o n   i n d i c a t e d   by  by  byte  p o i n t e r   in  the  memory  l o c a t i o n  

to  which  the  address   p o i n t e r   is  c u r r e n t l y   s e t .  

The  data  p r o c e s s o r   may  be  f u r t h e r   o p e r a b l e : -  

(a)  under  con t ro l   of  an  i n i t i a l i s a t i o n   s i g n a l   gene ra t ed   by 

the  user  i n t e r f a c e   device  to  set  the  address   p o i n t e r   t o  

the  f i r s t   memory  l o c a t i o n   of  the  f i r s t   memory  l o c a t i o n  

group  and  to  set  the  byte  p o i n t e r   to  i n d i c a t e   the  f i r s t  

byte  p o s i t i o n ,  

(b)  under  c o n t r o l   of  a  f i r s t   command  s igna l   i n d i c a t i n g   t h e  

f i r s t   data  part   of  an  item  to  be  s e l e c t e d ,   to  read  t h e  

coded  byte  from  the  byte  p o s i t i o n   i n d i c a t e d   by  the  b y t e  

p o i n t e r   and  to  supply  the  read  code  byte  to  a  c o m p a r a t o r ,  

(c)  under  c o n t r o l   of  an  ' e r r o r '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  n o n - c o r r e s p o n d e n c e   between  the  read  coded  byte  and  t h e  

f i r s t   command  s i g n a l ,   to  set  the  address   p o i n t e r   to  t h e  

group  address   of  a  subsequent   memory  l o c a t i o n   group,  t o  

read  the  coded  byte  i n d i c a t e d   by  the  byte  p o i n t e r   and  t o  

supply  the  read  coded  byte  to  the  c o m p a r a t o r ,  

(d)  under  c o n t r o l   of  a  ' r e s u l t '   s i g n a l ,   g e n e r a t e d   as  a  r e s u l t  

of  co r r e spondence   between  the  read  coded  byte  and  t h e  

f i r s t   command  s i g n a l ,   to  set  the  byte  p o i n t e r   to  i n d i c a t e  

the  second  byte  p o s i t i o n ,   and  to  set  the  address   p o i n t e r  

to  a  subsequent   memory  l o c a t i o n   in  the  same  memory 
l o c a t i o n   groups  under  con t ro l   of  a  f u r t h e r   command  s i g n a l  

(e)  i n d i c a t i n g   a  subsequent   data  part   of  the  item  to  be 

s e l e c t e d ,   to  read  the  coded  byte  from  the  byte  p o s i t i o n  

i n d i c a t e d   by  the  byte  p o i n t e r   and  to  supply  the  r e a d  



coded  byte  to  the  c o m p a r a t o r ;  

(f)  under  c o n t r o l   of  an  ' e r r o r '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  n o n - c o r r e s p o n d e n c e   between  the  read  coded  byte  and  t h e  

f u r t h e r   command  s i g n a l ,   to  set  the  address   po in t e r   to  a  

subsequen t   memory  l o c a t i o n   in  the  same  memory  l o c a t i o n  

group,  to  read  the  coded  byte  at  the  byte  p o s i t i o n  

i n d i c a t e d   by  the  byte  p o i n t e r ,   and  to  supply  the  r e a d  

byte  to  the  compara tor :   and 

(g)  under  c o n t r o l   of  a  ' r e s u l t '   s i g n a l ,   g e n e r a t e d ,   as  a  

r e s u l t   of  co r r e spondence   between  the  read  coded  byte  and  

the  f u r t h e r   command  s i g n a l ,   to  set  the  byte  p o i n t e r   t o  

i n d i c a t e   a  subsequent   byte  p o s i t i o n .  

The  i n v e n t i o n   thus  a f f o r d s   the  advantage  tha t   i t   p rov ides   a  

means  whereby,  w i thou t   a  s c r o l l i n g   t echn ique   being  used,  a  s e l e c t e d  

s u b - l i s t   of  a  given  s ize   taken  from  a  much  l a r g e r   l i s t   of  i t e m s ,  

can  be  d i s p l a y e d   s e l e c t i v e l y   as  an  e n t i t y ,   with  the  s e l e c t e d  

s u b - l i s t   being  r e a d i l y   p r o g r e s s i v e l y   a l t e r e d   in  response  t o  

d i f f e r e n t   combina t ions   of  s e q u e n t i a l l y   produced  command  s i g n a l s .  

The  i n v e n t i o n   was  p r i m a r i l y   envisaged   as  a  p r a c t i c a l   means  f o r  

s e a r c h i n g   through  a  d i c t i o n a r y   l i s t   of  words  a r ranged   i n  

a l p h a b e t i c a l   o rder .   Only  a  r e l a t i v e l y   few  of  the  words  of  the  l i s t  

can  be  d i s p l a y e d   at  any  one  time,  so  tha t   with  the  l i s t   c o n t a i n i n g  

s e v e r a l   thousand  words,  which  is  l i k e l y ,   i t   becomes  i m p r a c t i c a b l e  

to  sea rch   through  the  l i s t   using  known  s c r o l l i n g   t echn iques   to  f i n d  

a  p a r t i c u l a r   word.  The  p r e s e n t   i n v e n t i o n   enables   the  l i s t   to  be 

accessed   a  p o r t i o n   at  a  time  by  the  s e l e c t i v e   use  of  a  sequence  o f  

command  s i g n a l s   which  c o n t r o l   the  d i sp l ay   of  s u c c e s s i v e   d i s c r e t e  

p o r t i o n s   of  the  l i s t   as  s u b - l i s t s   u n t i l   a  p o r t i o n   c o n t a i n i n g   t h e  

r e q u i r e d   word  is  d i s p l a y e d .  

In  c a r r y i n g   out  the  i n v e n t i o n ,   p a r t i c u l a r l y   for  t h e  

above -men t ioned   a p p l i c a t i o n   t he r eo f   to  a  word  l i s t ,   the  i n t e r f a c e  

device   is  s u i t a b l y   a  data  en t ry   keyboard  device  of  known  type,  f o r  

i n s t a n c e   a  c o n v e n t i o n a l   ASCII  keyboard  dev ice .   The  (ASCII)  codes  

which  are  produced  in  response   to  key  o p e r a t i o n   c o n s t i t u t e   s a i d  

command  s i g n a l s .   The  use  of  such  a  keyboard  device  thus  p rov ides   a  



simple  means  of  producing  a  sequence  of  ' s e l e c t '   command  s i g n a l s .  

In  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   in  accordance   with  t h e  

i n v e n t i o n   the  data  p r o c e s s o r   may  be  f u r t h e r   operab le   to  p r o v i d e  

also  a  s c r o l l i n g   f u n c t i o n   in  response   to  ' s c r o l l '   command  s i g n a l s  

from  a  second  i n t e r f a c e   dev ice .   Although  such  a  s c r o l l i n g   f u n c t i o n  

would  in  p r a c t i c e   normal ly   be  used  only  for  l oca l   s c r o l l i n g  

r e l a t i v e   to  a  d i s p l a y e d   s u b - l i s t   of  i tems,   i t   could  in  p r i n c i p l e   be 

used  to  s c r o l l   through  a l l   the  whole  l i s t   of  items  in  t h e  

background  memory. 
The  second  i n t e r f a c e   device  is  s u i t a b l y   a  g r aph i c s   t a b l e t   t h e  

pen  of  which  provides   s u c c e s s i v e   indexing  ' s c r o l l '   command  s i g n a l s  

in  response  to  v e r t i c a l   movement  (up  or  down)  of  the  pen  on  t h e  

g r a p h i c s   t a b l e t .  

P r e f e r a b l y ,   both  for  the  s e l e c t i o n   and  d i s p l a y   of  a  s u b - l i s t  

of  items  in  response   to  ' s e l e c t '   command  s i g n a l s   and  for  t h e  

s e l e c t i o n   and  d i s p l a y   of  a  modif ied  s u b - l i s t   by  s c r o l l i n g   i n  

response   to  ' s c r o l l '   command  s i g n a l s ,   the  p r o c e s s o r   is  a r ranged   t o  

r e d e f i n e   the  e n t i r e   con t en t s   of  the  d i s p l a y   memory  for  e a c h  

d i f f e r e n t   d i s p l a y .  

In  order  to  s c r o l l   the  d i s p l a y   a  short   d i s t a n c e ,   the  data  i n  

the  d i s p l a y   memory  could  be  r e - l o c a t e d   or  ' l o s t ' ,   as  n e c e s s a r y ,   and 

new  data  for  d i s p l a y   could  then  be  i n t roduced   into  the  d i s p l a y  

memory  at  the  a p p r o p r i a t e   l o c a t i o n s .   However,  i t   is  p r e f e r r e d  

simply  to  r e d e f i n e   the  e n t i r e   con ten t s   of  the  d i s p l a y   memory  f o r  

each  change  in  the  d i s p l a y .  

C o n v e n i e n t l y ,   the  e n t i r e   d i s p l a y   is  r e d e f i n e d   every  f i e l d   s c a n  

of  the  d i s p l a y   device  using  a  scan  s y n c h r o n i s a t i o n   t e c h n i q u e ,   which  

invo lves   e r a s ing   the  data  in  the  d i s p l a y   memory  p r o g r e s s i v e l y   f o r  

e a c h  s c a n   l ine   of  the  d i s p l a y   a f t e r   the  data  has  been  used  for  t h e  

d i s p l a y   in  tha t   scan  l ine   and  i n s e r t i n g   into  the  d i s p l a y   memory  t h e  

same  or  new  da ta ,   as  r e q u i r e d ,   before   that   data  is  r equ i r ed   for  t h e  

d i s p l a y   in  that   scan  l ine   of  the  next  f i e l d .   Assuming  s t anda rd   TV 

scanning  of  50  f i e l d s   per  second,  plus  4ms  f i e l d   b l a n k i n g ,  

a p p r o x i m a t e l y   30ms  is  a v a i l a b l e   in  which  to  r e d e f i n e   the  d i s p l a y .  

In  e f f e c t ,   the  d i s p l a y   is  r e d e f i n e d   every  f i e l d   scan  a l though  t h e  



scan  s y n c h r o n i s a t i o n   is  e f f e c t e d   over  two  s u c c e s s i v e   f i e l d   s c a n s ,  

as  w i l l   be  d e s c r i b e d .   This  t e chn ique   gives  the  advantage  that   an  

adequa te   per iod   is  a v a i l a b l e   between  s u c c e s s i v e   d i s p l a y s   f o r  

r e - d e f i n i n g   the  data  in  the  d i s p l a y   memory. 

In  order   tha t   the  i n v e n t i o n   may  be  more  f u l l y   u n d e r s t o o d ,  

r e f e r e n c e   w i l l   now  be  made  by  way  of  example  to  the  accompanying  

d rawings ,   of  w h i c h : -  

F igure   1  shows  a  block  diagram  of  an  e l e c t r o n i c   i n f o r m a t i o n  

a p p a r a t u s   embodying  the  i n v e n t i o n ;  

F igure   2  shows  a  t ab l e   for  the  ASCII  data  c o d e ;  

F igu re s   3  and  4  show  memory  maps  i l l u s t r a t i n g   the  p r i n c i p l e s  

of  the  i n v e n t i o n ;  

F igure   5  shows  in  the  form  of  a  flow  cha r t   log ic   o p e r a t i o n s   o f  

the  a p p a r a t u s   in  the  per formance   of  the  i n v e n t i o n ;   and 

F igu re s   6a  to  6e  shows  d i a g r a m m a t i c a l l y   a  scan  s y n c h r o n i s a t i o n  

t e c h n i q u e .  

R e f e r r i n g   to  the  drawings ,   the  e l e c t r o n i c   i n f o r m a t i o n  

a p p a r a t u s   shown  in  F igure   1  comprises   a  d i s p l a y   dev ice   1,  a  d i s p l a y  

g e n e r a t o r   2,  a  data   p r o c e s s o r   3,  a  background  memory  4,  a  d i s p l a y  

memory  5  and  user  i n t e r f a c e   a p p a r a t u s   6  and  7.  The  d i s p l a y   d e v i c e  

1  is  s u i t a b l y   a  co lour   t e l e v i s i o n   monitor   which  is  connected  t o  

r e c e i v e   R,  G,  B,  video  s i g n a l s   from  the  d i s p l a y   g e n e r a t o r   2.  These  

R,  G,  B,  video  s i g n a l s   are  produced  in  the  d i s p l a y   g e n e r a t o r   2  by 

three   d i g i t a l - t o - a n a l o g u e   c o n v e r t e r s   8,  9  and  10,  r e s p e c t i v e l y .  

The  d i s p l a y   g e n e r a t o r   2  a l so   i nc ludes   a  colour   look-up  t a b l e  

11  which  is  s u i t a b l y   a  r e a d / w r i t e   memory  and  is  r e s p o n s i v e   to  d o t  

i n f o r m a t i o n   r e c e i v e d   from  the  d i s p l a y   memory  5  over  a  bus  12  t o  

produce  d i g i t a l   s i g n a l s   for  d r i v i n g   the  c o n v e r t e r s   8,  9  and  10.  A 

d i s p l a y   t imer   13  in  the  d i s p l a y   g e n e r a t o r   2  p rov ides   l ine   and  f i e l d  

s y n c h r o n i s a t i o n   s i g n a l s   LS  and  FS  for  the  t e l e v i s i o n   moni tor   1  o v e r  

a  c o n n e c t i o n   14.  The  t imer  13  a lso  p rov ides   over  a  connec t ion   15 

t iming  s i g n a l s   T  for  c o n t r o l l i n g   the  t r a n s f e r   of  dot  i n f o r m a t i o n  

from  the  d i s p l a y   memory  5  to  the  colour  look-up  t ab le   11.  

The  d i s p l a y   memory  5  is  s u i t a b l y   a  random-access   memory  which  

has  a  c a p a c i t y   for  s t o r i n g   dot  i n f o r m a t i o n   for  at  l e a s t   one  d i s p l a y  



frame.  The  dot  i n f o r m a t i o n   would  comprise  one  or  more  i n f o r m a t i o n  

b i t s   per  dot  to  be  d i s p l a y e d ,   depending  on  the  range  of  c o l o u r s  

a f fo rded   by  the  colour   look-up  tab le   11.  A  combined  a d d r e s s / d a t a  

bus  16  i n t e r c o n n e c t s   the  d i s p l a y   g e n e r a t o r   2  and  the  d i s p l a y   memory 
5  with  the  data  p roce s so r   3.  The  background  memory  4,  which  i s  

also  at  l e a s t   p a r t i a l l y   a  random-access   memory,  is  also  c o n n e c t e d  

to  the  a d d r e s s / d a t a   bus  16.  The  background  memory  4  may  also  have  

a  r e a d - o n l y   memory  part   which  con ta in s   permanent  program  data  f o r  

c o n t r o l l i n g   the  "house -keep ing"   o p e r a t i o n s   of  the  data  p r o c e s s o r  
3.  The  user  i n t e r f a c e   appa ra tus   comprise  a  keyboard  data  e n t r y  
device   6  and  a  g r aph ic s   t a b l e t   7.  The  data  p r o c e s s o r   3  can  be  a  

commerc ia l ly   a v a i l a b l e   m i c r o p r o c e s s o r   (pp),   for  i n s t a n c e   t h e  

S i g n e t i c s   S68000  u p .  
I t   may  be  assumed  that   data  is  loaded  into  the  r a n d o m - a c c e s s  

part   of  the  background  memory  4  from  a  mass  memory,  for  example ,  

from  an  o p t i c a l   record  c a r r i e r   (e .g .   a  compact  disc  in  i t s   role  a s  

a  CD  ROM).  This  data  is  assumed  to  be  t e x t u a l   and  c o m p r i s e s  

m u l t i - b i t   codes  which  r e p r e s e n t   text   c h a r a c t e r s .   When  a  t e x t  

c h a r a c t e r   is  to  be  d i s p l a y e d ,   the  code  t h e r e f o r   is  read  from  t h e  

RAM  memory  4  by  the  data  p roce s so r   3  and  w r i t t e n   into  the  d i s p l a y  

memory  5  at  an  a p p r o p r i a t e   l o c a t i o n   as  dot  i n f o r m a t i o n .  

Consider   now  the  a p p l i c a t i o n   of  the  p re sen t   i n v e n t i o n   for,   f o r  

example,  d i s p l a y i n g   any  s e l e c t e d   p o r t i o n   of  given  s ize  of  a  

d i c t i o n a r y   l i s t   of  words  which  con ta ins   words  beginning   with  a l l  

the  l e t t e r s   of  the  a l p h a b e t .   The  l i s t   can  comprise  many  t h o u s a n d s  

of  words,  for  example  30,000  words,  which  is  the  sort   of  c a p a c i t y  

of  a  small  Eng l i sh   language  paper  d i c t i o n a r y .   The  words  are  i n  

a l p h a b e t i c a l   order  in  the  l i s t .   It  is  assumed  each  l e t t e r   of  t h e  

a lphabe t   is  r e p r e s e n t e d   by  a  r e s p e c t i v e   7 -b i t   code  combina t ion   o f  

the  ASCII  c o d e .  

A  tab le   for  the  f u l l   ASCII  code  is  shown  in  F igure   2,  a l t h o u g h  

for  the  purposes  of  the  p re sen t   d e s c r i p t i o n   only  the  codes  f o r  

c e r t a i n   l e t t e r s   of  the  a lphabe t   wil l   be  r e f e r r e d   to.  In  the  b i t  

n o t a t i o n   used  in  the  t a b l e ,   b i t   b7  is  the  h i g h - o r d e r ,   and  bi t   b l  

the  l ow-o rde r ,   bi t   p o s i t i o n .   Thus,  the  7 -b i t   code  for  the  l e t t e r  



"R"  is  b 7 ( l ) ,   b6(0) ,   b5(1) ,   b4(0) ,   b3(0) ,   b2(1)  and  b l ( 0 ) .  

In  the  background  memory  4,  each  word  of  the  l i s t   of  words  i s  

s t o r e d   at  a  s e p a r a t e   memory  l o c a t i o n ,   each  memory  l o c a t i o n  

compr is ing   a  p l u r a l i t y   of  byte  p o s i t i o n s   BY1,  BY2,  . . .   BYn  of  8 

b i t s   b8  to  bl  (see  F igure   4),  one  byte  p o s i t i o n   for  each  of  t h e  

l e t t e r   codes  which  r e p r e s e n t   the  l e t t e r s   of  the  word.  Assuming  a  

l i s t   of  words  c o n t a i n i n g   30,000  words,  as  a f o r e s a i d ,   215  (32K) 

d i f f e r e n t   memory  l o c a t i o n s   are  r e q u i r e d   for  th is   purpose  in  t h e  

background  memory  4.  In  hexadecimal   n o t a t i o n   these   memory 
l o c a t i o n s   can  be  i d e n t i f i e d   by  r e s p e c t i v e   address   codes  in  t h e  

range  0000  to  FFFF. 

A  memory  map  for  th is   par t   of  the  background  memory  4  i s  

i l l u s t r a t e d   d i a g r a m m a t i c a l l y   in  F igure   3.  In  th is   memory  map, 
which  is  d e s i g n a t e d   by  the  r e f e r e n c e   numeral  17,  the  f i r s t   memory 

l o c a t i o n   is  i d e n t i f i e d   the  hexadecimal   address   code  0000  and  t h e  

l a s t   memory  l o c a t i o n   is  i d e n t i f i e d   by  the  hexadecimal   address   code  

7530.  The  memory  l o c a t i o n s   are  d iv ided   into  a  number  of  d i f f e r e n t  

groups  GP1  to  GP26  of  d i f f e r e n t   s i ze .   Each  group  con ta in s   memory 

l o c a t i o n s   for  s t o r i n g   the  l e t t e r s   codes  for  a l l   the  words  b e g i n n i n g  

with  a  r e s p e c t i v e   p a r t i c u l a r   l e t t e r ,   so  tha t   the  s ize   of  a  g roup  
t h a t   is ,   how  many  memory  l o c a t i o n s   i t   c o n t a i n s ,   depends  on  t h e  

number  of  words  in  the  word  l i s t   that   begin  with  the  l e t t e r  

conce rned .   The  arrow  18  r e p r e s e n t s   an  address   p o i n t e r   which  

i d e n t i f i e s   any  p a r t i c u l a r   memory  l o c a t i o n   from  which  read  out  is  t o  

o c c u r .  

Cons ider   for  example  the  memory  l o c a t i o n   group  GP15  w h i c h  

compr i ses   the  memory  l o c a t i o n s   in  which  are  s to red   a l l   the  words  i n  

the  word  l i s t   tha t   begin  with  the  l e t t e r   ' 0 ' .   If  the  h e x a d e c i m a l  

address   code  for  the  f i r s t   memory  l o c a t i o n   of  th is   group  is,  s a y ,  
3A98  and  the re   are  500  s e q u e n t i a l   memory  l o c a t i o n s   in  the  g r o u p ,  
then  these   memory  l o c a t i o n s   w i l l   have  the  address   codes  3A98  t o  

3C8C,  as  i n d i c a t e d .   Group  GP1,  which  comprises   the  memory 
l o c a t i o n s   in  which  are  s to red   a l l   the  words  in  the  word  l i s t   t h a t  

begins  with  the  l e t t e r   'A' ,   is  shown  as  having  900  s e q u e n t i a l  

memory  l o c a t i o n s   with  address   codes  0000  to  0385.  Group  GP26  h a s  



only  40  s e q u e n t i a l   memory  l o c a t i o n s   with  address   codes  7509  t o  

7530.  This  l a t t e r   group  comprises   the  memory  l o c a t i o n s   in  wh ich  

are  s tored  a l l   the  words  in  the  word  l i s t   that   begin  with  t h e  

l e t t e r   ' Z ' .  

The  group  GP15  for  words  beginning   with  the  l e t t e r   '0'  i s  

shown  more  f u l l y   in  Figure   4.  By  way  of  example,  it  is  assumed 

that   the  f i r s t   60  memory  l o c a t i o n s ,   and  the  75th,   76th  and  5 0 0 t h  

memory  l o c a t i o n s   of  th is   group  con t a in ,   r e s p e c t i v e l y ,   the  l e t t e r  

codes  for  the  fo l lowing   words  which  begin  with  the  l e t t e r   ' 0 ' .  

In  Figure   4 ,  t h e   l e t t e r   codes  for  the  l s t ,   9th,  24th,   32nd ,  

53rd,  76th  and  500th  words  are  shown  in  t he i r   r e s p e c t i v e   memory 
l o c a t i o n s   3A98,  3AAO,  3AAF,  3AB9,  3ACD,  3AE3  and  3C8C.  Each  l e t t e r  

code  comprises   7  b i t s   in  co r r e spondence   with  the  ASCII  t ab l e   shown 

in  Figure   2.  The  l e f t - h a n d   ( h i g h - o r d e r )   bi t   p o s i t i o n   b8  o f  

each  8 - b i t   byte  is  unused.  The  address   p o i n t e r   18  is  shown  a g a i n  

in  Figure  4.  It  wi l l   be  a p p r e c i a t e d   t ha t ,   in  p r a c t i c e   a  memory 
l o c a t i o n   can  comprise  more  than  one  ac tua l   memory  segment  which  i s  

a d d r e s s a b l e   by  a  r e s p e c t i v e   memory  add res s ,   depending  on  the  s i z e  
of  the  word  and  the  byte  c a p a c i t y   of  the  memory  l o c a t i o n s .   Each  of  

the  d i f f e r e n t   bytes  BYl,  BY2,  . . .   BYn  of  a  word  is  i n d i c a t e d   by 

means  of  a  byte  p r i n t e r   45 .  



The  l og ic   o p e r a t i o n s   which  are  performed  by  the  p r o c e s s o r  

( 3 - F i g u r e   1)  of  the  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   to  produce  t h e  

d i s p l a y   of  a  s e l e c t e d   p o r t i o n   of  the  s to red   l i s t   of  words  wi l l   now 

be  e x p l a i n e d   in  o u t l i n e   with  r e f e r e n c e   to  the  flow  char t   shown  i n  

F igure   5.  For  th i s   e x p l a n a t i o n ,   i t   is  conven ien t   to  cons ide r   t h e  

r e q u e s t   by  a  user   of  the  d i s p l a y   of  that   p o r t i o n   of  the  word  l i s t  

which  c o n t a i n s   a  p a r t i c u l a r   word  which  is  l oca t ed   c e n t r a l l y   in  t h e  

d i s p l a y e d   p o r t i o n .   The  word  chosen  for  th is   purpose  is  'OBVIOUS' 

which  w i l l   be  typed  on  the  keyboard  device  6  to  provide  a  s equence  
of  command  s i g n a l s   which  are  the  r e s p e c t i v e   ASCII  codes  for  t h e  

typed  l e t t e r s .  

In  the  flow  cha r t   the  legends  in  the  va r ious   boxes  have  t h e  

f o l l o w i n g   m e a n i n g s .  

19 -   STRT  -  when  the  appa ra tu s   is  s w i t c h e d - o n ,  

i n i t i a l i s a t i o n   occurs  to  set  va r ious   c o u n t e r s ,  

f l a g s ,   i n d i c a t o r s ,   e t c . ,   to  t h e i r   s t a r t i n g  

v a l u e s .  

20  -   BY  =  BY1  -  a  byte  p o i n t e r   is  set  to  i n d i c a t e   the  f i r s t  

byte  p o s i t i o n   of  the  memory  l o c a t i o n s .  

21 -   DET  1st  CS  -  the  f i r s t   command  s igna l   produced  by  t h e  

keyboard  device   6  is  f e t ched   and  s to red   in  a  

f i r s t   r e g i s t e r .  

(In  the  p r e s e n t   i n s t a n c e ,   th is   f i r s t   command  s igna l   wi l l   be 

the  ASCII  code  for  the  l e t t e r   ' 0 ' :   i . e .   1001111) .  

22  -   GP  =  GP1  -  a  group  memory  l o c a t i o n   p o i n t e r   is  set  t o  

i n d i c a t e   the  f i r s t   p o s i t i o n   of  a  group  code  

t ab le   wherein  the re   are  s to red   group  codes  

which  i d e n t i f y   r e s p e c t i v e l y   the  groups  o f  

memory  l o c a t i o n s .  

(Each  group  of  memory  l o c a t i o n s   has  an  i n d i v i d u a l   group  code  

a l l o t t e d   to  i t .   The  group  codes  can  be  the  address   codes  for  t h e  

f i r s t   memory  l o c a t i o n   of  the  r e s p e c t i v e   groups .   A l t e r n a t i v e l y ,   t h e  

group  codes  can  be  the  l e t t e r   codes  in  the  f i r s t   byte  p o s i t i o n s  

of  the  r e s p e c t i v e   groups .   Thus,  in  the  p r e sen t   i n s t a n c e ,   the  g roup  
code  for  the  group  GP15  may  be  hexadec imal   address   code  3A98  o r  



b ina ry   l e t t e r   code  1001111 ) .  

23  -   AP  =  GP  -  an  address   p o i n t e r   is  set  to  i n d i c a t e   t h e  

memory  l o c a t i o n   of  the  group  i d e n t i f i e d   by  t h e  

group  memory  l o c a t i o n   p o i n t e r .  

24  -   RD  BY.AP  -  read  out  the  l e t t e r   code  s to red   in  the  f i r s t  

byte  p o s i t i o n   (BY  =  BY1)  of  the  memory 
l o c a t i o n   i n d i c a t e d   by  the  address   p o i n t e r   and 

s to re   the  read  l e t t e r   code  in  a  s econd  

r e g i s t e r .  

(In  the  p r e sen t   i n s t a n c e ,   th is   l e t t e r   code  wi l l   be  ASCII  code  

for  the  l e t t e r   'A':   i . e .   1 0 0 0 0 0 1 ) .  

25 -   lstCS  =  BY?  -  the  con ten t s   of  the  f i r s t   and  second  r e g i s t e r s  

are  compared  with  each  o t h e r .  

(In  the  p r e s e n t   i n s t a n c e   th is   comparison  wi l l   f a i l   b e c a u s e  

1 0 0 1 1 1 1   1000001  and  an  "e r ro r "   s igna l   w i l l   thus  be  g e n e r a t e d ) .  

26 -   GP =  GP+1  -  the  group  memory  l o c a t i o n   p o i n t e r   i s  

inc remented   to  the  next  p o s i t i o n   of  the  g roup  
code  t ab le   to  i d e n t i f y   the  next  group  o f  

memory  l o c a t i o n s .  

(Step  23  is  then  r e tu rned   to  to  set  the  address   p o i n t e r   to  t h e  

f i r s t   memory  l o c a t i o n   of  the  next  group.  The  l e t t e r   code  in  t h e  

f i r s t   byte  p o s i t i o n   BY1  of  the  memory  l o c a t i o n   of  th is   next  g roup  

( i . e .   l e t t e r   code  'B'  =  1000010)  is  then  read  and  s to red   in  t h e  

second  r e g i s t e r   by  step  24.  Step  25  is  then  performed  a g a i n ,  

fol lowed  by  step  26;  and  these  s teps  23,  24,  25  and  26  a r e  

t h e r e a f t e r   r epea t ed   u n t i l   the  comparison  executed  by  s tep  25  i s  

s a t i s f i e d ,   i . e .   when  GP  =  3A98  (or  1001111)  and  BY  =  1001111) .  

27 -   LD  DSP  - when  step  25  d e t e c t s   co r r e spondence   b e t w e e n  

the  compared  values   CS  and  BY,  the  words 

s to red   in  the  f i r s t   24  memory  l o c a t i o n s   of  t h e  

group  concerned,   i . e .   group  GP15  in  t h e  

p resen t   i n s t a n c e ,   are  read  out  and  t h e  

a p p r o p r i a t e   dot  i n f o r m a t i o n   for  these  words  i s  

w r i t t e n   into  the  d i s p l a y   memory  5,  a s  

mentioned  p r e v i o u s l y .  



(Because  the  address   p o i n t e r   is  incremented   with  the  g roup  

memory  l o c a t i o n   p o i n t e r   it   is  now  set  to  the  f i r s t   memory  l o c a t i o n  

of  group  GP15  to  i d e n t i f y   i t   as  the  s t a r t i n g   l o c a t i o n   for  th is   r e a d  

o u t ) .  

28  -   DSP?  -  t h i s   is  a  log ic   d e c i s i o n   to  d i s p l a y   or  n o t  

d i s p l a y   the  con ten t s   of  the  d i s p l a y   memory  5 

on  the  d i s p l a y   device   1 .  

(This  log ic   d e c i s i o n   is  for  example  r e a l i s e d   by  the  o p e r a t i o n  

of  a  d e d i c a t e d   switch  by  the  use r .   It   is  assumed  tha t   there   are  24 

words  which  can  be  d i s p l a y e d   as  a  s u b - l i s t   at  any  time  as  t h e  

s e l e c t e d   p o r t i o n   of  the  word  l i s t ,   hence  the  r e a d - o u t   from  t h e  

f i r s t   24  s e q u e n t i a l   memory  l o c a t i o n s   of  the  group  GP15.  T h i s  

s u b - l i s t   t h e r e f o r e   comprises   the  words  'OAF'  to  'OBLIGE'  in  t h e  

f o r e g o i n g   word  l i s t ,   as  read  from  the  memory  l o c a t i o n s   with  t h e  

address   codes  3A98  to  3AAF). 

29  -   DSP/M  -  th i s   is  a  s u b - r o u t i n e   for  d i s p l a y i n g   t h e  

c o n t e n t s   of  the  d i s p l a y   memory. 

30  -   BY  =  BY+l  -  the  byte  p o i n t e r   is  incremented   by  '1 '   t o  

i n d i c a t e   the  next  byte  p o s i t i o n   BY(i)  of  t h e  

memory  l o c a t i o n s   (of  the  d e t e c t e d   g r o u p ) .  

3 1  -   NXT  CS?  -  t h i s   is  a  log ic   d e c i s i o n   to  de te rmine   w h e t h e r  

or  not  a  f u r t h e r   command  s i gna l   has  b e e n  

g e n e r a t e d .  

32  -   DET  NXT  CS  -  the  next  (second)  command  s i gna l   produced  by 

the  keyboard  device  6  is  f e t ched   and  s tored   i n  

the  f i r s t   r e g i s t e r   in  place  of  the  p r e v i o u s  

command  s i g n a l .  

(In  the  p r e s e n t   i n s t a n c e ,   th is   second  command  s igna l   wi l l   b e  

the  ASCII  code  for  the  l e t t e r   'B ' :   i . e .   1 0 0 0 0 1 0 ) .  

33  -   RD  BY.AP  -  the  l e t t e r   code  in  the  next  byte  p o s i t i o n  

(BY  =  BY2)  is  read  and  s to red   in  the  second 

r e g i s t e r   in  place  of  the  l e t t e r   code  for  t h e  

l e t t e r   ' 0 ' ) .  

(In  th is   i n s t a n c e ,   th is   l e t t e r   code  w i l l   be  the  ASCII  code  f o r  

the  l e t t e r   'A' :   i . e .   1 0 0 0 0 0 1 ) .  



34  -   NXT  CS  =  B Y ?  -   the  con ten t s   of  the  f i r s t   and  second  r e g i s t e r s  

are  compared  with  each  o t h e r .  

(In  the  p r e sen t   i n s t a n c e   th is   comparison  wi l l   f a i l   b e c a u s e  

1000010  =  1000001 ) .  

35 -   AP  =  AP+1  -  t h e   address   p o i n t e r   is  incremented   by  '1'   t o  

i n d i c a t e   the  next  memory  l o c a t i o n   in  t h e  

cu r r en t   group  (GP15) .  

(In  the  p re sen t   i n s t a n c e ,   the  byte  p o s i t i o n   BY2  of  th is   n e x t  

memory  l o c a t i o n   also  con ta in s   the  l e t t e r   code  for  the  l e t t e r   'A '  

( for   the  word  OAK)  so  that   when  step  34  is  r epea ted   the  c o m p a r i s o n  

wi l l   again  f a i l .   When  the  comparison  in  s tep  34  is  s a t i s f i e d ,   s t e p  
27  is  r e t u rned   to  and  the  next  s u b - l i s t   of  words  is  now  a v a i l a b l e  

for  d i s p l a y .   In  the  p re sen t   example,  this   occurs  with  the  a d d r e s s  

p o i n t e r   18  set  to  the  memory  l o c a t i o n   c o n t a i n i n g   the  word 

'OBDURATE'  ( addres s   code  3AA0)  so  that   the  s u b - l i s t   comprises   t h e  

words  'OBDURATE'  to  'OBOE') .  

T h e r e a f t e r ,   the  byte  p o i n t e r   is  incremented   by  '1'  (to  BY3) 

and  the  next  command  s igna l   (ASCII  code  for  the  l e t t e r   'V')   i s  

compared  with  the  l e t t e r   codes  s tored   in  the  t h i rd   byte  p o s i t i o n s  

of  s u c c e s s i v e   memory  l o c a t i o n s .   Comparison  for  step  34  occurs  when 

the  memory  l o c a t i o n   with  the  address   code  3ACD  is  reached  (for  t h e  

word  'OBVERSE')  and  the  s u b - l i s t   a v a i l a b l e   for  d i s p l a y   now 

comprises   the  words  'OBVERSE'  to  'OCULAR'  in  the  f o r e g o i n g  

s u b - l i s t .   The  word  chosen  for  d i s p l a y   ( i . e .   'OBVIOUS')  is  i n c l u d e d  

in  th is   s u b - l i s t   so  that   there   may  be  no  f u r t h e r   command  s i g n a l s  

from  the  keyboard  6,  in  which  event  step  31  goes  to  step  36  -   STP 

which  is  an  i n s t r u c t i o n   to  exi t   the  flow  c h a r t .  

However,  s ince  the  word  'OBVIOUS'  is  the  th i rd   in  the  s u b - l i s t  

it   appears   near  the  top  of  the  d i sp l ay   screen  of  the  d i s p l a y  

dev ice .   The  d i sp l ayed   s u b - l i s t   can  be  s c r o l l e d   to  move  the  word 

chosen  to  a  more  c e n t r a l   p o s i t i o n   in  the  d i sp l ayed   s u b - l i s t   u n d e r  

the  c o n t r o l   of  the  g raph ics   t a b l e t   7.  The  d e c i s i o n   to  s c r o l l   o r  

not  is  r e p r e s e n t e d   in  the  flow  char t   by  s tep  37 -   SCRLL?  When  a 

' s c r o l l '   command  s igna l   is  d e t e c t e d ,   step  38 -   AP-OFS  is  e n t e r e d .  

This  step  38  de te rmines   the  address   p o i n t e r   o f f s e t   (up  or  down  by 



one  add re s s )   depending  on  the  r e q u e s t e d   s c r o l l   d i r e c t i o n   to  p r o v i d e  

a  new  memory  l o c a t i o n   s t a r t i n g   from  which  a  new  s u b - l i s t   of  words 

is  to  be  read.   Step  27  -   LD  DSP  is  then  r e t u r n e d   to,  to  wr i t e   t h e  

dot  i n f o r m a t i o n   for  the  new  s u b - l i s t   of  words  into  the  d i s p l a y  

memory.  When  s c r o l l i n g   is  not,  or  no  longer   r e q u i r e d ,   step  3 9  -  

CNT?  is  e n t e r e d .   This  s tep  39  p rov ides   a  d e c i s i o n   for  c o n t i n u i n g  

with  or  i n t e r r u p t i n g   the  o v e r a l l   r o u t i n e .   If  the  d e c i s i o n   is  made 

to  i n t e r r u p t ,   then  step  36  is  e n t e r e d ,   which  as  a f o r e s a i d   is  a n  

i n s t r u c t i o n   to  ex i t   the  flow  c h a r t .   If  the  r o u t i n e   is  to  be  

con t inued   with,   then  s tep  30  is  r e t u r n e d   to,  to  look  at  the  n e x t  

byte   l o c a t i o n .  

Steps  38,  27  and  28  accomplish   a  'hard  s c r o l l '   by  which  t h e  

new  d i s p l a y e d   s u b - l i s t s   are  changed  ( i . e .   moved  up  or  down)  one 

word  at  a  t ime.  For  smoother  s c r o l l i n g ,   the  d i s p l a y   memory  would  

be  r e q u i r e d   to  s t o r e   at  l e a s t   one  ex t ra   word  at  each  end  of  t h e  

words  which  form  a  d i s p l a y e d   s u b - l i s t ,   with  the  scan  l i n e s  

i n i t i a l l y   r e c e i v i n g   d i s p l a y   data  p r o g r e s s i v e l y   for  one  or  the  o t h e r  

of  these   e x t r a   words,  depending  on  the  s c r o l l i n g   d i r e c t i o n .  

As  r ega rds   the  d e t e c t i o n   of  the  address   codes  which  i d e n t i f y  

the  memory  l o c a t i o n   groups  GP1  to  GP26,  a l l   the  memory  l o c a t i o n s  

could  be  add re s sed   s e q u e n t i a l l y   and  the  code  in  the  f i r s t   byte  BY1 

read  out  from  each  s u c c e s s i v e l y   and  compared  with  a  r e c e i v e d  

' s e l e c t '   command  s i gna l   code.  A l t e r n a t i v e l y ,   the  address   p o i n t e r  

could  be  programmed  to  cause  only  the  f i r s t   l o c a t i o n   in  each  of  t h e  

memory  l o c a t i o n   to  be  a d d r e s s e d .   This  would  d i spense   with  the  code 

t a b l e .  

As  a  f u r t h e r   m o d i f i c a t i o n ,   an  address   o f f s e t   step  40  -   AD.OFF 

(as  shown  in  do t t ed   l i n e s   in  F igure   5)  can  be  provided  so  that   t h e  

24  memory  l o c a t i o n s   from  which  data  is  read  out  for  d i s p l a y   by 

s tep  27  do  not  run  from  the  a c t u a l   memory  l o c a t i o n   that   con ta ins   a  

l e t t e r   code  which  s a t i s f i e s   the  comparison  step  25.  The  e f f e c t   o f  

t h i s ,   when  the  o f f s e t   r e s u l t s   in  a  given  p reced ing   memory  l o c a t i o n  

being  the  f i r s t   of  the  24  memory  l o c a t i o n s   read  out,  is  to  cause  a  

word  which  is  s e l e c t e d   by  a  sequence  of  ' s e l e c t '   command  s i g n a l  

codes  which  has  a  code  for  each  l e t t e r   of  the  word,  to  be  



p o s i t i o n e d   c e n t r a l l y   wi thout   any  s c r o l l i n g   being  n e c e s s a r y .  

The  diagrams  6a  to  6f  r e p r e s e n t   the  dot  i n f o r m a t i o n   in  t h e  

d i s p l a y   memory  ( 5  -   F igure   1)  during  d i f f e r e n t   i n s t a n t s   that   t h e  

d i s p l a y   s u b - r o u t i n e   (DSPM -  Figure   5)  is  being  performed.   In  e a c h  

of  these  diagrams,   the  block  34  r e p r e s e n t s   one  i n f o r m a t i o n   b i t  

l eve l   of  the  d i s p l a y   memory,  the  l ined  r e c t a n g l e   35  r e p r e s e n t s   t h e  

i n f o r m a t i o n   b i t s   for  the  s u b - l i s t   of  words  to  be  d i s p l a y e d ,   and  t h e  

arrow  36  r e p r e s e n t s   the  a d d r e s s i n g   scan  p o s i t i o n   from  which  the  b i t  

i n f o r m a t i o n   is  being  read  out  for  a  scan  l ine   at  any  i n s t a n t .   I n  

diagram  6a,  the  bi t   i n f o r m a t i o n   for  the  e n t i r e   word  s u b - l i s t   i s  

p r e s e n t   in  the  d i s p l a y   memory,  and  the  a d d r e s s i n g   scan  p o s i t i o n   i s  

about  o n e - t h i r d   way  down  the  d i s p l a y   memory.  In  diagram  6b,  t h e  

a d d r e s s i n g   scan  p o s i t i o n   is  about  t w o - t h i r d s   way  down  the  d i s p l a y  

memory  and  about  o n e - t h i r d   of  the  dot  i n f o r m a t i o n   which  has  a l r e a d y  

been  used  for  th is   f i e l d   scan  has  been  e rased .   In  diagram  6c,  t h e  

a d d r e s s i n g   scan  p o s i t i o n   has  reached  the  end  of  the  scan  and  a l l   o f  

the  dot  i n f o r m a t i o n   behind  it   has  been  e rased .   To  achieve  t h i s ,  

the  ra te   at  which  the  dot  i n f o r m a t i o n   is  erased  row-by-row  is  made 

f a s t   enough  to  "ca tch -up"   with  the  l ine   scan,  but  not  before   t h e  

end  of  the  f i e l d   scan.  In  diagram  6d,  the  a d d r e s s i n g   scan  p o s i t i o n  

is  now,  in  e f f e c t ,   in  the  v e r t i c a l   b lanking   per iod  be tween  

s u c c e s s i v e   f i e l d   scans.   During  th is   pe r iod ,   new  dot  i n f o r m a t i o n   i s  

being  s to red   in  the  d i sp l ay   memory  for  the  next  f i e l d   scan.  I n  

diagram  6e,  the  next  f i e l d   scan  has  s t a r t e d   and  the  d i s p l a y   memory 
is  about  h a l f - f i l l e d   with  new  dot  i n f o r m a t i o n .   In  diagram  6f,  t h e  

d i s p l a y   memory  is  comple te ly   f i l l e d   with  new  dot  i n f o r m a t i o n   and 

the  next  f i e l d   scan  is  nea r ly   completed.   T h e r e a f t e r   the  c y c l e  

r e p r e s e n t e d   by  diagrams  6a  to  6f  is  r epea ted   to  r e f r e s h   the  d i s p l a y  

memory  with  new  dot  i n f o r m a t i o n   every  o ther   f i e l d   scan.  It  has  

been  c a l c u l a t e d   that   it  takes  a p p r o x i m a t e l y   25  ms.  to  both  e r a s e  

old  dot  i n f o r m a t i o n   from  and  wr i t e   new  dot  i n f o r m a t i o n   into  t h e  

d i s p l a y   memory.  For  a  f i e l d   scan  per iod  of  20  ms.  and  v e r t i c a l  

b lank ing   i n t e r v a l   of  4  ms,  app rox ima te ly   30  ms.  is  a v a i l a b l e   f o r  

the  e r a s e / w r i t e   o p e r a t i o n ,   by  s t a r t i n g   th is   o p e r a t i o n   when  t h e  

a d d r e s s i n g   scan  p o s i t i o n   is  about  o n e - t h i r d   way  down  the  d i s p l a y  

memory  as  shown  in  diagram  6a .  



1.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   compr i s ing :   a  

background  memory  wherein   a  l i s t   of  items  of  i n f o r m a t i o n   is  s t o r e d ,  

each  item  compr i s ing   at  l e a s t   two  data  pa r t s   r e p r e s e n t e d   by 

r e s p e c t i v e   coded  bytes   and  each  item  being  s to red   at  a  r e s p e c t i v e  

memory  l o c a t i o n ;   a  d i s p l a y   memory  for  s t o r i n g   data  r e p r e s e n t i n g   a  

s u b - l i s t   of  said  items  as  s e l e c t e d   from  the  background  memory  f o r  

d i s p l a y   on  a  d i s p l a y   sc reen   of  a  d i s p l a y   dev ice ;   a  d i s p l a y  

g e n e r a t o r   for  p roduc ing   video  s i g n a l s   in  accordance   with  the  d a t a  

s to red   in  the  d i s p l a y   memory  for  d r i v i n g   the  d i s p l a y   device ;   and  a  

da ta   p r o c e s s o r   and  an  a s s o c i a t e d   user  i n t e r f a c e   device  f o r  

c o n t r o l l i n g   the  s e l e c t i o n   and  d i s p l a y   of  s u b - l i s t s   of  s e l e c t e d  

items  each  compr i s ing   a  number  of  c h a r c t e r s ;   in  which  appa ra tu s   t h e  

items  of  the  l i s t   are  o rgan i s ed   in  groups,   the  items  of  a  same 

group  having  a  same  f i r s t   coded  byte  and  being  s to red   at  r e s p e c t i v e  

memory  l o c a t i o n s   which  form  a  group;  and  the  data  p roce s so r   i s  

o p e r a b l e : -  

-  to  g e n e r a t e   one  at  a  time  a  p l u r a l i t y   of  group  add re s se s   w h i c h  

i d e n t i f y   r e s p e c t i v e l y   an  i n i t i a l   memory  l o c a t i o n   in  e ach  

memory  l o c a t i o n   g r o u p ,  
-  to  g e n e r a t e   one  at  a  time  subsequent   add re s se s   of  memory 

l o c a t i o n s   whose  group  has  been  i d e n t i f i e d   by  the  r e l e v a n t  

group  a d d r e s s ,  

-  to  set  an  address   p o i n t e r   to  the  memory  l o c a t i o n   whose  a d d r e s s  

is  g e n e r a t e d   l a s t ,  

-  to  set  a  byte  p o i n t e r   to  i n d i c a t e   in  turn  the  byte  p o s i t i o n s  

of  a  memory  l o c a t i o n   to  which  the  address   p o i n t e r   is  se t ,   and 

-  to  compare  a  command  s igna l   r ece ived   from  the  i n t e r f a c e   d e v i c e  

and  r e p r e s e n t i n g   a  c h a r a c t e r   with  the  coded  byte  in  the  b y t e  

p o s i t i o n   i n d i c a t e d   by  the  byte  p o i n t e r   in  the  memory  l o c a t i o n  

to  which  the  address   p o i n t e r   is  c u r r e n t l y   s e t .  

2.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  i n  

Claim  1,  where  the  data  p r o c e s s o r   is  f u r t h e r   o p e r a b l e : -  

(a)  under  c o n t r o l   of  an  i n i t i a l i s a t i o n   s igna l   gene ra t ed   by 

the  user  i n t e r f a c e   device  to  set  the  address   p o i n t e r   t o  



the  f i r s t   memory  l o c a t i o n   the  f i r s t   memory  l o c a t i o n   g roup  
and  to  set  the  byte  po in t e r   to  i n d i c a t e   the  f i r s t   b y t e  

p o s i t i o n ,  

(b)  under  c o n t r o l   of  a  f i r s t   command  s igna l   i n d i c a t i n g   t h e  

f i r s t   data  part   of  an  item  to  be  s e l e c t e d ,   to  read  t h e  

coded  byte  from  the  byte  p o s i t i o n   i n d i c a t e d   by  the  b y t e  

p o i n t e r   and  to  supply  the  read  code  byte  to  a  c o m p a r a t o r ,  

(c)  under  c o n t r o l   of  an  ' e r r o r '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  n o n - c o r r e s p o n d e n c e   between  the  read  coded  byte  and  t h e  

f i r s t   command  s i g n a l ,   to  set  the  address   p o i n t e r   to  t h e  

f i r s t   memory  l o c a t i o n   of  a  subsequent   memory  l o c a t i o n  

group,  to  read  the  coded  byte  i n d i c a t e d   by  the  b y t e  

p o i n t e r   and  to  supply  the  read  coded  byte  to  t h e  

c o m p a r a t o r ,  

(d)  under  c o n t r o l   of  a  ' r e s u l t '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  co r r e spondence   between  the  read  coded  byte  and  t h e  

f i r s t   command  s i g n a l ,   to  set  the  byte  p o i n t e r   to  i n d i c a t e  

the  second  byte  p o s i t i o n ,   and  to  set  the  address   p o i n t e r  

to  a  subsequent   memory  l o c a t i o n   in  the  same  memory 
l o c a t i o n   g r o u p ,  

(e)  under  c o n t r o l   of  a  f u r t h e r   command  s igna l   i n d i c a t i n g   a  

subsequent   data  part   of  the  item  to  be  s e l e c t e d ,   to  r e a d  

the  coded  byte  from  the  byte  p o s i t i o n   i n d i c a t e d   by  t h e  

byte  p o i n t e r   and  to  supply  the  read  coded  byte  to  t h e  

c o m p a r a t o r ;  

(f)  under  con t ro l   of  an  ' e r r o r '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  n o n - c o r r e s p o n d e n c e   between  the  read  coded  by te  and   t h e  

f u r t h e r   command  s i g n a l ,   to  set  the  address   p o i n t e r   to  a  

subsequen t   memory  l o c a t i o n   in  the  same  memory  l o c a t i o n  

group,  to  read  the  coded  byte  at  the  byte  p o s i t i o n  

i n d i c a t e d   by  the  byte  p o i n t e r ,   and  to  supply  the  r ead  

byte  to  the  c o m p a r a t o r  ;  

(g)  under  con t ro l   of  a  ' r e s u l t '   s i g n a l ,   gene ra t ed   as  a  r e s u l t  

of  co r re spondence   between  the  read  coded  byte  and  t h e  

f u r t h e r   command  s i g n a l ,   to  set  the  byte  po in t e r   to  

i n d i c a t e   a  subsequent   byte  p o s i t i o n .  



3.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  in  Claim  1 

o r  C l a im   2,  wherein  said  data  p r o c e s s o r   is  f u r t h e r   ope rab le   u n d e r  

c o n t r o l   of  a  ' r e s u l t '   s i g n a l ,   to  load  into  the  d i s p l a y   memory  t h e  

data  for  the  item  s to red   at  the  memory  l o c a t i o n   i n d i c a t e d   by  t h e  

address   p o i n t e r ,   along  with  the  data  for  the  items  s to red   in  a  

p r e d e t e r m i n e d   number  of  subsequent   memory  l o c a t i o n s .  

4.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  in  any 

p r e c e d i n g   Claim,  wherein  said  i n t e r f a c e   device  comprises   an  ASCII 

keyboard  dev ice ,   the  ASCII  codes  which  are  produced  in  r e s p o n s e  
to  key  o p e r a t i o n   c o n s t i t u t i n g   said  command  s i g n a l s .  

5.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  in  any 

p r e c e d i n g   Claim,  p rovided   with  s c r o l l i n g   means  connected  to  s a i d  

data   p r o c e s s o r   and  said  d i s p l a y   memory,  said  s c r o l l i n g   means  b e i n g  

enabled  under  c o n t r o l   of  a  ' r e s u l t '   s i g n a l .  

6.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  i n  

Claim  5,  wherein   said  s c r o l l i n g   means  comprises   a  g raph ics   t a b l e t  

the  pen  of  which  p rov ides   s u c c e s s i v e   indexing  ' s c r o l l '   command 

s i g n a l s   in  r esponse   to  v e r t i c a l   movement  (up  or  down)  of  the  pen  on 

the  g raph ic s   t a b l e t .  

7.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tu s   as  claimed  in  any  

p r e c e d i n g   Claim,  wherein   said  background  memory  comprises   a  p rogram 

memory  in  which  is  s to red   c o n t r o l   i n f o r m a t i o n ,   and  a  data  memory  i n  

which  said  l i s t   of  items  is  s t o r e d .  

8.  An  e l e c t r o n i c   i n f o r m a t i o n   appa ra tue   as  claimed  i n  

Claim  7,  c h a r a c t e r i s e d   in  tha t   data  is  w r i t t e n   i n t o  s a i d   d a t a  

memory  from  a  mass  memory  which  is  p h y s i c a l l y   s e p a r a b l e   from  t h e  

a p p a r a t u s .  

9.  An  e l e c t r o n i c   i n f o r m a t i o n   appara tus   as  claimed  i n  

Claim  8,  c h a r a c t e r i s e d   in  tha t   said  mass  memory  comprises  an  

o p t i c a l   record   c a r r i e r   in  combina t ion   with  a  s u i t a b l e   r e a d  

a p p a r a t u s .  
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