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NOKIA PC Graphics

ADDENDUM

This addendum (November 16, 1983) describes the usage of
graphics routines version 1.0 contained in basic i/o
system of NOKIA PC. Also the usage of hardcopy printing
routines version 1.0 will be explained.

1 GENERAL DESCRIPTION

All NOKIA PC models can operate in two separate display
modes that are character and graphics modes. Only the
latter one will be discussed in this paper.

The resolution of graphics in Nokia PC is 400 dots
horizontally and 160 dots vertically. All the points are
directly addressable with x,y-coordinates. The origo of
the screen is placed in the lower left corner. Narrow
unused blanked areas will be left on the top and the
bottom of the screen while in graphics mode.

0,159 399,159

0,0 399,0

NOKIA PC screen coordinates
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The i/0 system of NOKIA PC contains the basic grapnics
routines that may be called from an application
programs, however, in order to use these routines you
will normally need a short machine language interface
routine that must be linked to the application prograns
that use grapnics. High-level languages (e.g. BASIC,
FORTRAN, PASCAL etc.) supported and delivered by NOKIA
Wwill have these machine language routines stored on
delivery disk. The purpose of these routines is Lo make
possible changes in memory map of the i/c-system
transparent to user and allow wuniform calling mechanism
in application programs written in different high-level
languages. The graphnics may also be used in conjunction
with Microsoft MBASIC interpreter.

The following sections will explain how %o use graphics
in different languages. A detailed description of each
graphics routine call 1is given only for MBASIC
interpreter. The functions of these rcocutines in otner
high level languages are equivalent.

2 GRAPHICS CONTROL

2.1 Use of graphics with Microsoft MBASIC interpreter

Here we will explain how to use graphics with MBASIC
interpreter. A detailed explanation of each graphics
routine call will be given in this section. The files
that are necessary when running BASIC interpreter in
graphics mode are GBASIC.BAT,GLOAD.BAS and MGRAPH.

The simpliest way to start graphics BA3SIC is to give
command "GBASIC" . This command will reserve 256 bytes of
free space to the BASIC data segment and lozad the machine
language graphics interface routine in this space.

Before you can start using graphics two essential
statements must be written to the begining of BASIC
program code. These commands specify the addresses of the
graphics (and hardcopy) routines within MBASIC data
segment.

GRAPH=&HFFO05
HARDC=&HFFAF

Actually when starting the BASIC interpreter witn command
"GBASIC" these two statements will be automatically set
on BASIC lines 10 and 20.

However, the code for graphics interface routine is
position independent and thus can be loaded anywhere in
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memory by using BLOAD command explained in Microsoft
BASIC manuals. The interface routine is in file "MGRAPH"
on MBASIC delivery disk. If the interface routines are
loaded to any other location than defined by "GBASIC"
command, the two statements in the begining of the BASIC
program must be changed acccordingly. The offsets of the
entry points of the GRAPH and HARDC routines are 05H and
OAFH respectivly from the begining of tnhe file "MGRAPH".
Notice that in this case you will probably need the DEF
SEG statement, too.

After executing the two BASIC statements all graphics
routines will be available. The general form of the call
for graphics routines is as follows:

CALLS GRAPH (p1%,p2%,...pn%)

There are some important thing to notice. Firstly the
call must be performed with CALLS statement that uses
segmented addresses for parameters. Secondly the
parameter must be of type integer (denoted in BASIC with
% -sign) except when passing a string as a parameter.
Thirdly the number of parameters must be exactly right
for every graphics routine otherwise the system will
probably crash. Fourthly no checking of the contents of
the parameters is done. So the values of the parameters
should be in reasonable limits. This means that all the
x-coordinates should be between 0O and 399 and y-
coordinates between 0 and 159. Care must be taken not to
draw circles that do not fit in the display area.

All graphics routines are called through same entry point
GRAPH. The separation between different routines 1is done
according to the last parameter in the parameter list in
call statement. In the following list this parameter is
always P%.

2.1.1 Activate graphics

CALLS GRAPH(P%) ;PR = 0

This routine turns the graphics mode on and clears the
screen.In fact this routine must be called in the
beginning of every graphics program before any drawing
can be done.

















































































































































































































































































































































































































































































































































































































































































































































































































































































