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“Avea" s one of sulput primitives To draw (ampln?c picture, I+'s relatively
ditfiadt to wplewent i+ on a Jow-cosT display kerminal because it reguires Sowe
hordware assist to adugue reasSonable speed.  1BM 3179-G Graphic Color Display
Station supperts the area primitive ac well as cthew primitives Suchas “Lins”
" Marker ', We dnveloped a special methed Jo draw avea very fast on IBM 3i79-G.

B area which s used oh IBM 31796 is defined as follows -

+« One oy more closed *F(gwes Jowdc‘y dafing +he aveo bouno‘avy

omd

. Av\/ onnpcled region with an odd wawber of line CrosSings From mF,mr)/ s
shaded with a S"“‘","‘S Fa‘ﬁ“er\n

The boundary lines o\n@ivx?mg, each closed figure can optionally be drawn.
If +wo areas ave defined thak ave ad(}"o\uad'lo each other, the Shacl‘wl%
patterns used m the two areas should nst everlap at the boundary, omd
neither should Hare be any gops between the poMerns.
To imple med” the dvawimg of areo properly on IBM 31M9- G, we developed a
Special wethod amd wplewmanded i+ on hard ware logic wirh microcode AaSsistance
B achave. \wigh—speed o\muotma. 3179-G has amothar mono- plane APA buffer ,
called Work - APA buffer , for the sule pur pose of -frllm% avrea. wm addition 16
essential tri-plane APA buffer, called RGB-APA buffer, from wiuch graphuc
picture is refreshed To screen.
The procdure of The area fill s summarized a3 follows pufting th -Fows on Hhe
'(:(AYI(IAOM sphit between hardwore omd microcode .

1. BM 3IN9 - wmiwrocode dafines the be\mda!r) o]C area on Work -APA buffer
with hardware assistonwe. I 4he hound avy of avea s abo W drawn — we
call sudh an area, ' Area with Boundary "' —5 +the microcode draws the

_ boumclo‘v)/ of avea also on RGB-APA buffer. :

2. 1BM 3179-G hardwave , b)r Scmnn?m} e Worlk - APA buffer from left+ to
right, stavts ~f-\rll‘mﬁ avea from the powd it crosses tha boumdary odd times
and ends fillimg area of fhe powk i+ crosses the bouwmdary even times.
Now the area on Work - APA buffer s solid - filled. ‘

3. For Arvea with Bowdavy , the wicrocode, assiskd by hord wore, erases +he
loovwm‘om) limes of solid-filled areo on Work -~ APA buffer. This s T «void
the ovevlap of He boumdary lwme amd He wkevior of area o stage 5.

4, The midro code SetTs s(«o«dwa padXerii, color amd mix ortribdfts to +he

hardware. The mix attribukr s used T specify how he avea is mixed
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with +he {—\rjures already drawn on RGB-APA buffer, i.e. OQ’eJ) over pomitid
, exdusive OR%d, etc.. '
5. The hardware tramsfers +the solid-filled avea on Work-APA buffer 1o +he
RGB-APA buffer using these attributes.
I+s rather complecatid To define e boundary of area on Wovk - APA buffer gt
Stage 1. Smple odd-even mathed doesn™t work ot fop vertex where +wo fmas
WeeT so hak there TS only one pel m the Scan line. It cannot be used also forr he
horizontal lme amd the diagonal lwa of slight slope where thuve gre multiple pels on
the same scam lme. We have o fud soms vules which elminais such problem s,
Besides, if awvcther area hav\m& oF least evie bow«olary |‘wu; m Common with this
areo s drawn, the sverlop of shadw& will sccur ot He commen boundary. To
allow weither sverlap nev g between thetwo adjaumx oreas, dmvother vules
should be established to define how the boundary of avea is wududed for all areas
c]\no\wh on IBM.qu'G].
Thereugh much study and experiment, we've concludid that Hhe followwng five

rules are wssary amd sufficent when e boundary of area 3 drawn on Work -APA
Jévy s‘}a%ﬁ 1.

1. Praw i exclusiye OR.

2. Pow+ dvaw hovizavtal lma.

3. Pow't draw start pel.

4, Praw e wpward .

5. For the [ma of slight slepe which results on multiple pels m the same scan
e, draw only the pel hearest To the stavt pond per scan fma.

The functions To realize Hhis area-draw wethed s Split between havdware and
microcode So that the fumctions pev-'forv)nnd by hardwore are really suitable to be done
b/ hardware. For example, To g2t Ha Avea shaded on RGB-APA buffer with sho«(wg
pattern specH:ind of stage 4, /s only AN'D/T/V!% the Sl’lqchmg PaMern with 1w solid -
filled area mads on Work-APA buffer af sTage 2. Fov omoethn exawple L Hae '-F.‘]lt,.,\%
ayrea b/ even-odd mathed ot Staqr 2 s adhaved Just by kep\o\ctmc} each pel with the
result of exclusiye ~ OR -‘mg Hae Fel with 45 lef+ pel $rom left to vigh on each sdan
lime on Work-APA buffer. Bmw‘m% Hrousamds of pels would Fake umbedroble t+ime
if it had been C'QWAEA ouk Ohl)/ b)/ mic rocodse. buk IBM 3IM9-G an shada any area
only m 10- 260 milliseconds bx th assis+ of Huse hardware.



