


NOKIA PC Graph ics

ADDENDUM

This  addendum (November  16 ,  1983)  descr ibes  the  usage o f
g raph ics  rou t ines  vers ion  1 .0  con ta ined  in  bas ic  i / o
sys tem o f  NOKIA PC. A lso  the  usage o f  hardcopy  p r in t ing
rou t ines  vers ion  1 .0  w i l l  be  exp la ined .

1 GENERAL DESCRIPTION

Al l  NOKIA PC mode ls  can  opera te  in  two  separa te  d isp lay
modes  tha t  a re  charac te r  and  g raph ics  modes .  On ly  the
la t te r  one  w i l l  be  d iscussed in  th is  paper .

The  reso lu t ion  o f  g raph ics  in  Nok ia  PC is  400  do ts
hor izon ta l l y  and  160 do ts  ver t i ca l l y .  A l l  the  po in ts  a re
d i rec t l y  addressab le  w i th  x , y -coord ina tes .  The  o r igo  o f
the  sc reen  i s  p laced  in  the  lower  le f t  co rner .  Nar row
unused b lanked a reas  w i l l  be  le f t  on  the  top  and  the
bot tom o f  the  sc reen  wh i le  in  g raph ics  mode.

399,1590,159

0,0 399,0

NOKIA PC screen  coord ina tes
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The i /o  sys tem o f  NOKIA PC con ta ins  the  bas ic  g raph ics
rou t ines  tha t  may  be  ca l led  f rom an  app l i ca t ion
programs,  however ,  in  o rder  to  use  these  rou t ines  you
wi l l  norma l l y  need a shor t  mach ine  language in te r face
rou t ine  tha t  mus t  be  l inked  to  the  app l i ca t ion  p rograms
tha t  use  g raph ics .  H igh- leve l  languages  (e .g .  BASIC,
FORTRAN, PASCAL e tc . )  suppor ted  and  de l i ve red  by  NOKIA
wi l l  have  these  mach ine  language rou t ines  s to red  on
de l i ve ry  d isk .  The  purpose  o f  these  rou t ines  i s  to  make
poss ib le  changes  in  memory  map o f  the  i /o -sys tem
t ransparen t  to  user  and  a l low un i fo rm cab l ing  mechan ism
in  app l i ca t ion  p rograms wr i t ten  in  d i f fe ren t  h igh- leve l
languages .  The  g raph ics  may a lso  be  used in  con junc t ion
wi th  Mic roso f t  MB ASIC in te rp re te r .

The fo l low ing  sec t ions  w i l l  exp la in  how to  use  g raph ics
in  d i f fe ren t  languages .  A de ta i led  descr ip t ion  o f  each
graph ics  rou t ine  ca l l  i s  g iven  on ly  fo r  MBASIC
in te rp re te r .  The  func t ions  o f  these  rou t ines  in  o ther
h igh  leve l  languages  a re  equ iva len t .

2 GRAPHICS CONTROL

2.1 Use of graphics with Microsoft  MBASIC interpreter

Here  we w i l l  exp la in  how to  use  g raph ics  w i th  MBASIC
in te rp re te r .  A de ta i led  exp lana t ion  o f  each  g raph ics
rou t ine  ca l l  w i l l  be  g iven  in  th is  sec t ion .  The  f i l es
tha t  a re  necessary  when runn ing  BASIC in te rp re te r  in
graph ics  mode are  GBASIC.BAT ,GL0AD. BAS and MGRAPH.

The s imp l ies t  way  to  s ta r t  g raph ics  BASIC is  to  g ive
command ’’GBASIC’’ . Th is  command w i l l  reserve  256  by tes  o f
f ree  space  to  the  BASIC da ta  segment  and  load  the  mach ine
language graph ics  in te r face  rou t ine  in  th is  space .

Before  you  can  s ta r t  us ing  g raph ics  two essent ia l
s ta tements  must  be  wr i t ten  to  the  beg in ing  o f  BASIC
program code.  These  commands spec i fy  the  addresses  o f  the
graph ics  (and  hardcopy)  rou t ines  w i th in  MBASIC da ta
segment  .

GRAPH=&HFF05
HARDC=&HFFAF

Actua l l y  when s ta r t ing  the  BASIC in te rp re te r  w i th  command
’’GBASIC” these  two s ta tements  w i l l  be  au tomat ica l l y  se t
on  BASIC l ines  10  and  20 .

However ,  the  code fo r  g raph ics  in te r face  rou t ine  i s
pos i t ion  independent  and  thus  can  be  loaded anywhere  in
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memory  by  us ing  BLOAD command exp la ined  in  M ic roso f t
BASIC manua ls .  The in te r face  rou t ine  i s  in  f i l e  "MGRAPH”
on MBASIC de l i ve ry  d isk .  I f  the  in te r face  rou t ines  a re
loaded to  any  o ther  loca t ion  than  de f ined  by  ’’GBASIC"
command,  the  two s ta tements  in  the  beg in ing  o f  the  BASIC
program must  be  changed accord ing ly .  The  o f fse ts  o f  the
ent ry  po in ts  o f  the  GRAPH and HARDC rou t ines  a re  05H and
OAFH respec t i v l y  f rom the  beg in ing  o f  the  f i l e  "MGRAPH".
Not ice  tha t  in  th is  case  you  w i l l  p robab ly  need the  DEF
SEG s ta tement ,  too .

A f te r  execu t ing  the  two BASIC s ta tements  a l l  g raph ics
rou t ines  w i l l  be  ava i lab le .  The  genera l  fo rm o f  the  ca l l
fo r  g raph ics  rou t ines  i s  as  fo l lows :

CALLS GRAPH ( p 1 % , p2$ , . . . pn% )

There  a re  some impor tan t  th ing  to  no t i ce .  F i rs t l y  the
ca l l  mus t  be  per fo rmed w i th  CALLS s ta tement  tha t  uses
segmented  addresses  fo r  parameters .  Second ly  the
parameter  mus t  be  o f  t ype  in teger  (denoted  in  BASIC w i th
% -s ign)  except  when pass ing  a s t r ing  as  a parameter .
Th i rd ly  the  number  o f  parameters  must  be  exac t l y  r igh t
fo r  every  g raph ics  rou t ine  o therw ise  the  sys tem w i l l
p robab ly  c rash .  Four th ly  no  check ing  o f  the  con ten ts  o f
the  parameters  i s  done.  So  the  va lues  o f  the  parameters
shou ld  be  in  reasonab le  l im i ts .  Th is  means  tha t  a l l  the
x - c o o r d i n a t e s shou ld  be  be tween 0 and  399  and  y -
coord ina tes  be tween 0 and  159 .  Care  must  be  taken  no t  to
draw c i rc les  tha t  do  no t  f i t  i n  the  d isp lay  a rea .

A l l  g raph ics  rou t ines  a re  ca l led  th rough same en t ry  po in t
GRAPH. The separa t ion  be tween d i f fe ren t  rou t ines  i s  done
accord ing  to  the  las t  parameter  in  the  parameter  l i s t  in
ca l l  s ta tement .  In  the  fo l low ing  l i s t  th is  parameter  i s
a lways  P%.

2.1.1 Activate graphics

CALLS GRAPH(P ) ;P% = 0

Th is  rou t ine  tu rns  the  g raph ics  mode on  and  c lears  the
screen .  In  fac t  th is  rou t ine  must  be  ca l led  in  the
beg inn ing  o f  every  g raph ics  p rogram be fo re  any  d rawing
can be  done.
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2.1.2 Clear graphics display

;P$ = 1CALLS GRAPH(°X)

Th is  rou t ine  c lears  the  sc reen  wh i le  in  g raph ics  mode.

2.1.3 Set a dot

CALLS GRAPH(XJ ,Y$ ,C$,P$)

;P£  = 2
;X% = 0 - 399
;YJ  = 0 - 159
;C% = co lour  ( 1 =b lack  , 0=whi te  )

Se t  a do t  on  the  sc reen  a t  the  loca t ion  (X£ ,Y£)  w i th  the
g iven  co lour .

2.1.4 Draw a line

CALLS GRAPH (X1%,Y15t,X2%,Y2 ,C$,P%)

; = 3
;X1? = 0 - 399
;Y1% =0-159
;X2J  =0-399
;Y2J  =0-159
;C% = co lour  ( 1 =b lack ,  0=whi te  )

Draws a s t ra igh t  l i ne  f rom do t  (X1?,Y1?)  to  do t  (X2$ ,Y2%) .

2.1.5 Rectangle

CALLS GRAPH (X 1 % , Y 1 J ,X2J  ,Y2?,C%,P?)

; p J = 4
;X1J  =0-399
;Y1J  =0-159
;X2> = 0 - 399
;Y2? = 0 - 159
; C% = co lour  ( 1 =b lack  , 0=wni te  )

Draws a rec tang le  de f ined  by  i t s  lower  le f t  co rner
and the  upper  r igh t  corner  (X2?,Y2J) .
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