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Portable Graphics

Portable Graphics Package  For

PC-Clones Contributed  By

Member ln West Germany

By Rainer Gerhards
|Editor's Note: The following article was adapted from documentation

available on the disk.I

Introduction
This library was first designed as a demonstration version Of a very fast

assembly language package. All  procedures were first written  in C and then
converted to 8086 assembly language. The aLssembly language version  is to
ce a commercial  project,  but the basic graphics  routines are available in  C
as CUC227.  In  part,  because the C version  offers some eD{cellent examples
of C coding,  I  am  placing it  in the  public domain.

But this  is not just a demonstration  library. This C version  has some fea-
tLires which the assembly  language library lacks. This C version, for ex-
ample, supports world coordinates and a hardware-independent kernel.

This C  library forms the  base Of a  highly portable graphics system,
which will  run  on  a CP/M  machine as well as on  a  big UNIX system.  Cur-
rently it has been tested with only certain  lBM  hardware,  because I don't
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own a CP/M or  UNIX system. The current version compiles under both  Lat-
tice C v4.0 and  Datalight v2.23, although the assembly modules do not
support Datalight's macros.  I  hope, that other users will  help refine the

package, to make it really portable and powerful.
The current version  is only a  base,  really incomplete.  I  put this version

in the public domain  because I  hope that some of you  have some interest-
ing ideas and algorithms and want to tell  me about them. So I hope to get
a full  praxis-driven  library.  In addition,  I hope that some of you want to

port the low-level parts of the library to different machines and graphics en-
vironments,  making the library really portable.  Everybody should feel free
to contact me!

Current Features
The most powerful feature of the library is its portability and  hardware

independence. You  may use the library on many machines, as long as an
appropriate driver is provided.

The library currently supports:
•switching between different display modes €raphjcs/nongraphjcs).
• drawing pixels.
•drawing lines.
•drawing boxes.
•filling boxes with given  colors (e.g., clear windows).
•drawing full and  partial  ellipses.
•painting any region on the screen with a given color.
•specification of objects in a global ccordinate system, freeing you from

the given  hardware parameters. Also very useful in numerical applications
•printing graphics screen as a hardcopy function. This is currenly limited to

the Hercules graphics card and  Epson compatible printers.
•clearing the graphics screen.
• reading the color Of a specified  pixel.

ThjsTseareg:Se:tu:rj:::I?a:::::3i:ntht:fduj;PJi:n#,,°fet|:pg,rea£:i:£C::e#.e
near future.  In the  meantime you may use Blos services.  Unfortunately,
Blos services are restricted only to the official video-modes and so cannot
be used with the Hercules graphics card. Also drivers for hardware other
than  PC-clones are not supplied.

Lib.rary Design

:reep::i:I:b:r#);S:|¥:'rr°n:::cd:¥a:rfu%TS:I:a8:e#a:¥#;:rd:#e-;a:ee!£a;I:::n::e:;-
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B:ffYci:::#ctp!:,:::,ltd:„'nb:::CfaE?ertt:fat:;::awphv',3e`:b::%:f;iauts:sS
suppor[edbythelibrary.TheavailableentrypointsarelistedunderAvail-
able Functions.

High-level  Functions

prj:::v:igst.::V£E::;Srawj::;nacn°dma::eatef:X,Lng.C+i:s,npca,:du::hneog::rpeh:es

=ij!!::;I;i:I:e§;£ie:;:ir§{§tji:*;i:!re§r;T;§r::!i;e;{ii;!iiji:i:§8i:I;ia¥:i;;:'£j:e:;:jsd

ie:i;fijtm:!tid;u;dta§r;Snprp:a;r;ae|;Z:iia':;h;::k::u;:.;:e;;e;,iii:i:i:h;i€:isi:n:±C:;:t::'u:t;:e,V:es;eor.
aft[c:e::Te:I:s:E.en;et;:tr%;:e::o:f;::dh:;ht:f,::rv:ef:u:s:t:i:±a;aeen€:jLT:e§:leo:I:::e:sdSeo,:d.

tD use special  hardware features but remain  portable.

Low-level  Library Part
The low-level part is written  in C and assembler. This C coding uses

?:nf:BIiier::#nfegiijssfc:::;Ei,:i,ipio:it:i:i,;e:em:E":,:p;a:rri#r::son::c;o#r:i:::,
andT#fo£}:;.e"unctionsareca||edveryoftenfromthehigh-level

'p°u::::hes:eesf:g;;'%st::o'ue,adbaen:p::t:ep:re+hf:nc:::enns:To°wj.Te::?Vde„:her,:ugh-

aren't optimal,  but they ai.e a good starting point for future improvements.

User Program Interface

;;§iiiag}ru;S:e#i!gi;§e:':ff;;:::aic::::;faS'f;'::i§:nr;;ieiid:;;ni:::::e;h':i:o:;A_¥#d
functions and constants.
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These low-level  header files may be used  in two different ways:  First

you  may include the device independent header files by name, e.g.
hercgrarf.h for the Hercules graphics card. This has the disadvantage of re-

quiring hardware dependent include statements in the user code. If you
want to move to a different video device, you  must first change the header
file  names  in all  Of your source files.

The preferred way to  use the header files is to include a generic
filename, e.g. gra/.A. You  may then copy the correct header file (e.g.,
hercgrof. h) to this generic file.  If you want to switch to another video
device, just copy the  new header file to the generic file and  recompile.
There is nothing more to do;  no code must be changedl

Development Envi ronment

Hert:fe;I.bcroa#:t:b,:m£'oenmoec:treodm:nggp°h::M:::,'S;n°en:,|ShTi:'PQPu¥drE':hAa
and a  monochrome display. The package hasn't been tested with a stand-
ard  color-graphics adapter,  but I think the  EGA-routines will  run  on the
standard CG card.

Both AT's are equipped with  512  Kb memory without an 80287.  Both
are  running under  PC-DOS v3.1  (German version).  One machine also runs
XENIX. The package  has  been tested with some resident programs loaded.

Lho:us:,%:ri:ee:v:r:::,fenrt:::s;fcroofs::taMnkr;,avt::ouati,|ti:,:tyedAl;e'ELuas.
The files were edited  using the Turbo Pascal  editor.

My own (new) AT is equipped with  512  Kb,  no 80287 and the Quad-
EGA.  I currently only own  the sh and  utilities,  the Datalight C compiler, the
Blaise  runoff formatter and  the standard  IBM  PC  linker.

Planned  Enhancements
Below  I  list some enhancements I am.currently working on or plan  to

implement in the future.  In  addition to sharing these ideas,  I want to get
some feedback from you,  resulting in a better and  better library. This feed-
back may be in the form of new ideas, algorithms and,  of course, critique. I
can apply the library in only a restricted set of applications. Thus, without

your feedback,  my library would always be restricted to my needs.
But enough about feedback,  here are the facts about future enhance-

ments:
Better low-level drivers. The current low-level drivers aren't really op-

timal.  Optimizing these drivers will  speed  up the whole library.
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box
-x   (xl.   yl,   x2.   y2.   color):
tnt  xl,   yl;   upper  left   corner
tnt  x2,   y2;   lower  right   come

t  color:   border  color

This function draws a border Of color c
the  upper  left O{1,._yl)  and to  lower

be.cleared explicitly)

edrcle
rcle   (x,  y.   radius,   color.
t  x.   y;   center  coordinate:
t   radius:   circle   radius;
t  color:   circle  color  float
pect   ratio;

This function  draws a  circle.
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Text output. The text-output function will  provide italics as well as
boldface.  Different character  resolutions will  be available.  I would  even  like
D include loadable character sets.
Virtual graphics pages will  be implemented. Multiple display pages will
be available even on devices which do not directly support them  in
hardware. On  memory-limited systems,  inactive pages will  be swapped to a
~-storage device.
Am  implementation for XENIX.  I'm  not very familiar with the XENIX

aerating system,  nor with graphics  programming using XENIX and graphics
trminals.  In the first  phase I will try to port the  library,  making it functional
only at the XENIX console (where  I  can still  rely on  Blos calls).  If this  port
i successful,  I will  attempt to implement support for other terminals.

(Help!  lf someone has some information about this job,  please write
ne.  I will  greatly appreciate  any help you  can  contribute.)

Available Function Calls
The following is a  brief description of the available function  calls. These

functions will work in  every implementation.  In the current pre-version  of
the graphics library there may be some video device drivers which do  not
support all functions. This  is explicitly noted  and will  be corrected  in  the
near future.  Each function  is listed with  its  name,  parameters and a  descrip-
ton.

®box
box   (xl.   yl,   x2,   y2.   color);
int  xl.   yl;   upper  left   corner
tnt   x2,   y2;   lower   right   corner
tnt   color:   border  color

¥:.|g:#ue:gp:E:e:dr!:d#&:p,,:¥°#.:d°ftoci::re,C:,V8eh't`n&T;2j`:::n::.XTJeheb:xexds':,;?senc,'tf'ided,fled

®circle
circle   (x.  y.   radius.   color,   aspect):
tnt   x,   y:   center   coordinate:
tnt   radius:   circle   radius:
tnt   color;   circle  color  float   aspect:
aspect   ratio;

This function  draws  a  circle.
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•convxco
locx   =   convxco(x)   float   x:

x   coordinate   to   convert
int   locx:   hardware  x   coordinate

erurTnhtsai::fi:;::n:i:=alay8;:sbsae'dc:°'&nea;:u:a:%.alwhardwaredependentcoordinate.ts

®C0nvyc0
1ocy   =   convyco(y)   float   y:

y  coordinate  to  convert
int   loey;   hardware  y   coordinate

rcturTnhisai::fi:;::n:.:r:alayg°asbsae'dc:°rodineart:ut:£::::Mardwaredependentccordinate.rs

•ellipsis
ellipsis   (x.   y.   rx,   ry,   ws,  .we.   color)
int   x,   y:   center   coordinate
int   rx:   x   -    'radi.us'
int   ry;   y   -   'radius'
int   ws;   begin   angle   0..360
int   we;   end   angle   0..360
int   color;   line   color

;¥::rftr`:ijas#§::::f;u;oiu::i#iji::¥;:ii!iic:,::r:i:C:;i,i;;i:i;:;::C£;i§iri!c:a#o:nT!c!S;:a##ei::h:miu
®fillbox
fillbox   (xl,   yl,   x2.   y2.   color):
int  xl,  yl:   upper  left   corner
int   x2.   y2:   lower  right   corner
int   color;   fill   color

:Ph%Thrhi:r{uw&s¥i°yei:i;:ndd:i%e|:w*:rYg£&e,;P2;C;::nde:.a+°h',.std:a::i;Sftc!£:dnt?r'p°aurtghtothbeo.

•get pixel
color   =   getpixel    (x.   y):
int   x,   y;   coordinate   of   the   pixel
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color:  returned  color  of  that

This funcGon  reads (gets) the color Of a spe

ine   (xl,   yl,   x2,   y2,   color);
xl,   yl:   starting   coordinate

t   x2.   y2;   ending   coordinate
t   color;   line  color

This function draws a  line of color between

tnt   (x.   y.   paintcir,   border)
t  x.   y;   coordinate   of   a   pain

within   the   area
t  paintcir;   the  color  used   to

rt   border:   is   the   color  of  th
border  defi.ning   the   ar

Tthh:rscf::r¥j::t:a:7:naenpaLee:.:ELej:r&aej:,€

tc[ r. This function  uses several subroutin
e[-he main work is performed by the ct

aplint_screen_function_-_hardcopy

#I:,:;n:lpTr%'i.inn-i?:::;I::,,h.an'fyco.PnYyo!;
devices will  be added  in the {uture.

graf () ;

This function  prir`ts the  endre graphies-scr
loped using : NEC P6  printer,  but should

Wea?i::tg:':hisfunctiondependsonhardw

cetgloco
tgloco   (x_beg,   y_beg.   x_end.
oat   x_beg,   y_beg:   minimum

coordinates   values
oat   x_end,   y_end;   maximum

Peg
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hardware dependent coordinate. b

hardware dependent coordinate. ts

ed circle,  but I think this name should
I cii.cle (see above).  This function  may

#¥s:h;:i;':#i:,:fu:3?::P:a.#m°:cthhem.

i.sTfuh:captiapo:£Sffc:ffl:#n#°aufhtothbeo.

color:   returned  color  of  that  pixel

This fiinction reads ¢ets) the color Of a specified p.Lxel.

e
i   (xl,   yl,   x2.   y2,   color):
xl,   yl:   staT`ting   coordinate
x2,   y2:   ending   coordinate

t   color:   line   color

Thisfunctondraw§alineofcolorboweenthestartin80(1,yl)andendingae,yDcoo.-

tnt   (x,   y.   paintcir.   border)
t  x.   y:   coordinate  of   a  point

within   the   area
t  paintcir:   the  color  used  to  paint

nt   border:   is   the   color  of  the
border  defining   the   area

:Sh;:;::,::on:::a±;a:nna:::as#:e:v:,i;,s:urgra::r::,;¥n:d,bat,h:ecbuco:i::r:;:i,#:::;t;,:c#er£::,::e„tntc! r. This tunction
ize.Lnthe main work is performed by the other routines.

•print_screen_function_-_hardcopy

ule%°::;:i!Pii;sri?ni%°:n;d:;,I;f#r:ai£°::n¥y°:vq:acbY:I::rt&r:PHh::cut:§egraph,escardone,

•pngraf
prtgraf () :

#gT#S#:n:g¥rn:8:sapf§:E:,::ej:::::r;8srbaofnh:h#ao:i::ea:ru:n;:,?mi:°je-:::alttreta::`:t::LheeJUEnp?o°nnc::.

•setgloco
setgloco   (x_beg.   y_beg.   x_end,   y_end)
float   x_beg,   y_beg:   minimum

coordinates   values
float   x_end.   y_end:   maximum
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coordinates   values

i§j;tsT§}s€::::ru§ijdr;::::yin:i:;ir;i::i:;;;!o!j#;rid;fl:i:ii:;:jn;:i;:lit:::gi:i;i::#i;}a:i|id;;:E{;i::°i:;pi:i::a:
tions.

Caution:  This function  initializes the system,  so  any call to the  convert routines will  rcturn

garbage,  until this function  is  called!

•setpixe'
setpixel    (x,   y,   color);
int   x.   y;   coordinate   of   the   pixel
int   color:   pixel-color

This function  sets  a  p-ixel  of color color  at the  specified  coordinate.
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Introduction
Little Smalltalk  is  largely  (witl

set of the Smalltalk-80 language
and  keep the system small, the
reported  in  [2],  has  been  elimin
ses. The  nice bit-mapped  graphi
also been avoided.  Instead  Littl€
which assumes only a conventit
rent.
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\ax 780 (with  Berkely 4.2  uN»
operating system). This version  I
cos or other operating system!
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