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AT

THE LONG-OWATTED LINE "0 DOCUMERNT

tey the
Mave selt up the

Im order to provide "guiokeanc- dirty" acopss
assamnbler -1 aevel routines, ATORLD engir :
HEOOQ 5 eplhion as an interface to several wuseful
et re AT dnterface s faster than going through
GEM s VDI some sxhra feal

u [~

; UL 6245 Alao, LLINE "A" calls
raeguire less application code than their VDI counterparts. G
course, LINE "AY g toreplace the VDI completely, but it an
application only me a few primitive graphics functions (and
wants maximum performance) , then LINE A" ie suwfficient (and
optimal ).,

The LIME "A" interss

@ s provided for the hack
and no claims are made ront dte ease of use.  The :
seen unusually inconsistent, but it was not tlesm i ey sl mp by
aut as a freebie from the low-level VDI primitives interface.
That ds, these routines are the heart of the YDI.

The LINE "A"Y interfece consists of 1% opeodes. The calls to
LINE "O" are assembled as 1-word instructions, the highest 4 bits
of which are 1010 (A& in haxadecinal , hence LINE "A") and the 1ower
1d hits of which are used as the opcode field, Following is a
description of the 1% opoodes:

o= Indtialization.

T s Puk pixel.

2= DBet pixel.

= LLdne, )

Morizontal line.

Filled rectangle.

Line-by-Line filled polygon.

BitBElt,

TextBlt.

Show mowgsea.,

Mide mouwse.

Transform mow:

Undraw sprite.

Draw sprite.

Copy raster form.

o Beedfill. (erists only in versions of TOS after the
It release?

The LIMNE "A" routines have some features that the YDI cloesn 't
support. BitBELY supports half-tonos patterns on the source and
TevtBIt supports all 16 BitBElt logic operations, not just the 4
SEM VDT writing modes. In addition to these straight—forward
e bar ons LINE "A" also allows the adventurous prodgrammer to
gaperiment with special affechs. The BitRI+ i eopacial ly
genarows dn this area.

() Imitialization
Line - A Document FAGE 1 ATARIT CORF. CONFIDENMTIAL
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SN

cle e w FHAQOO g Imit the LINE "A",

i Lt Ly none.

ouwbputs dO o= ophe o the base address of LINE "AY interface
var i abl es.
aw - o phe to the base address of LINE "A" intertface
variables.
al = ptr to array of ptrs to the 2 system font headers.
; =t to o array of ptres to the 15 LINE "A" roulines.

et e The valwe retuwned in ad is the sine gua non
of the LINE "A" interface. Inputs to all the
other LINE "A"  operations are made relative
Lo this value, i.e., the LINE "A" interface
variables are contained in a structure pointecd
Lo by a0, The offeets of these variables in
the structure are given bel ow.

[y eagys 2 In the first TOS release, a2 is not returned
as described above. Inmstead, it i praserved
AL the LINE "A" oall. '
Bae Edample Program #2 at the end of thias
document. for the technigue thalt makes a2 point
o the proper place.

(1Y Pt pixel

el w FA0G] i Plot a pixel at x,vy.

inputs INTINCOT = pixel value.
FTGSINLOT = » coordinate.
FTSINDLT = v coordinate.

outputs none.
Mot e For a discussion of the CONTRL, INTIN, FTSIN,

INTOUT, &2 PFTESOUT arrays, see the GEM VDI
martal o

L.ime - A Document MFABE 2 ATARTI CORF. CONMFIDENTIAL
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(2 et

pivel

oW [

e w

B ow LI

inputs

outpat s

() Line

noKoa o

do.w

inputs

outputs

Quuiorlie s

notes

” .

FAOOLD

e

FOGON

PoUet the pixel at x,v.

FTSING O
FTSINLLY =

coardinate.
y coordinate.

=opixel value.

i Draw a line betweoen arc

(2, v,

el vl

ol coordinate.
= oyl coordinate.
@ o= oxd coordinate,
YiE = y@ coordinate.
COLBITO = bit value
COLRITI bhit value
COLBITSE = bit value
COLBITE = bhit value
LMMAL
WMODE
LETLIN = always set this to
wor mode el se ignore it.

#.

f o
for

plane
plane 1.
for plane 2.
for plane
line style mask.

=Ly i using

LNMASE i rotated to align with right-most
grdpoint .

1Y IfF the line is horizontal , LNMASE is a
word-aligned pattern, not a line Hlyl @
gy, & bit other than bit 1% of LNMASE
wsed at the left-most andpoint.

That
may be

2) Am the foregoing references imply, ths line
is always drawn from left to right, not from
(X1, Y1) Lo (X2,Y2). Thus, LNMASE ig always
applied from left to right,

Because of the guirks, an application cannot
depend upon the phase of the LNMASK being
propecly updated between calls to 1ine- tdrawing
primitives. It the phase is critical, the
application must compute and init LNMASE
before sach line is drawn.

PG 2 CONFIDENTIAL.
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(4)

LNMASE is applied to the line-drawing DDA
algorithm along the direction of greater

It delta YV is greater than delta X,
then LNMASE is applied in the Y direction.

2 line-drawing guirks and notes apply to
the GEM VDI, too.

Morieontal Line

s w EBEAOCYL f Draw a line from (xl,yl) to
(2, ylda

input X1 = w1l coordinate.
Y1 = vl coordinate.
X2 = »3 coordinate.
COLBITO = bhit value for plane O,
COLRBRITL = bit valus for plane 1.
COLBITR = bit valus for plane 2.
COLEBITE = bit value for plane 3.
WMODE = owrriting mode.
FATPFTR. = ptr to the fill pattern.
FATMSE = patitern index.
MFILL = multi-plane pattern flag.

ettt MOME .

Filled rectangle

deww FAQOD Draw a filled rectangle with upper left

corner at (xl,yl}) and lowsr right corner at

"
L]
“
"

6w nowow

coordinate.
coordinate.

®e coordinate.
Y2 = yv2 coordinate.
COLBITO = bit value for plane O.
COLBITL = bit value for plane 1.
GOLEBITE2 = bit value for plane 2.
COLRBITE = bit value for plane 3.
WMODE = owrdbting mode.
FATFTR = ptr to the fill pattern.
PAOTMESE. = £ill pattern index.
MFIL.L = multi-plane fill pattern flag.
CLIF = oclipping £lag.
AMINCL = x minimum for clipping.

input:

bod e - A Document FAGE 4 ATART CORF. COMFIDENTIAL
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(7)

ot

Lime-by-14i

e ow FAODOG

inputs

output:

Mot

BitRlt&

doow FAOOT

inputs

output s

Line

XM KL
YMINGL.

YMAXCL o

FYCIES

oo mas i mum For oldpping.
Soyomd i mum For olippilng.
yomaximum for clipping.

ne filled polygon.

i Draw 1

FTEINDG

CONTRLLL L
Y1 =
COLBITO
COLEITI
COLEBITR
COLEITS
WHMODE
FATEFTR
FATMSE
MFILL
CLIF = ¢l
XMINCL.
XMAXCL
YMINCL.
YMAXTL.

scan-line of a filled polygon.

- bit value for plane

" =oarray of polygon vertices.
CGed,yld , (2, v ..

sy lHnyynd y (kd vyl )

C o= number of vertices.
y coordinate of scan~line to Fil1l.

bit value for plane
bit value for plane

R "

3

bit value for plane

H

= wrriting mode.

i

4

1

i

ptr to the fill pattern.
fill pattern mask.
mualti-plane fill

pping flag.

“ominimum for clipping.
¥omaxkimum for clipping.
y minimum for clipping.
y maximum for clipping.

L1 and X2 are clobbered.

The lst endpoint must be repeated at the end

of the list of n endpoints.

i Ferform

&b = ptre

none.

to a structure of

- A Document FABE % ATARI CORF.

a RIT Block Transfer.

COMFIDENMTIAL

pattern flag.

input parameters.
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ELT BELT FARAMETER BLOCK OFFSETS

I WD @ SONIW iowidth of block in pixels
W

B MT L O hedght of bloock in picels

FLANE T e i) 4 number of consecutive planes to
bl L0

F&_ COL. E L +O& i foreground color (logic op
indexihi bit) 0%

B COL. &Ly 0 i background color (logic op
indexilo bit) L0

OF TAR L 10 i logic ops for all fore and
background combos

G XMIN B CyL +14 §ominimum X: source

S5 _YMIN G L + 1 Fominimum Yio source

& FORM GHFLL +1 8 yosource form base address

& NXWD TN TR 238 i offset to next word in line (in
hytmsg)
8 NXLN L +a4 i offset to next line in plane (in
byteos)
8 NXFL. L +2 i offset to next plane from start of
currant plane

minimum X: destination

minimum Yi destination

destination form base address

offaet to next word in line (in

byt es)

offset to next line in plane (in
bytes)

D NXFL, @ejL + A pooffset to next plane from start of
current plane

D_XMIN EL]LL +28

D_YMIN @ 50

D_FORM Tw N + 352
I NXWD g e +hb

“mz =T -

r oza

I3 NXLN =Yu I8} T

RS

F ADDR @ A3 1 address of pattern buffer (Dsno
pattern) (DI
F MNXLN @ + 4 b - offset to next line in pattern
. (i hytes)
F* NXFL B 46 i offset to next plane in pattern
(in bytes)
P MASK 714 I i opattern index mask

FUBLOCE LENsgu 7 i the parameter block must be 76
bytes long
WK b %%

parametaers marked with (D} may be altered during the course of —
the BIT BLT execution :

Lineg - A Document FAGE & ATARI CORF. CONFIDENTIAL
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contents of OF TAR

00 Byvte logic operation employed when foreground and
background celor bits for current plane ara
both clear (O

+O1 T byte logic operation employed whem current plane’ s
foreground color bit is clear (O) and
background color bit is set (1)

+0E byte logic operation employed when current plane s
foreground color bit is set (1) and bhackground
color bit is clear O)

O byte logic apsration employed when foreground and
background color bits for current plane are
both set (1)

Q. FREFACE

Before one floggles one’'s tormented mind with this tangled
naest of arcane knowledge, one ought to be intimately familiar
with chapter & of the GEM VDI manual. the aunthor assumes that
ong ‘s knowledge of Raster matters is gquite wide and that the
rudiments of BIT BLTING are below discussion. If the author
is mistaken then he's sOrry (and you're about to become lost
in the sea of woe, oh ho'),

L PARAMETER RLOCK

The BIT BLT is accessad via a 76 byte parameter block.
Register Abé points to the hesad of this block upon LINE A
entry. Only the firet 572 bytes of the block need be attended
to by the abuser. The remaining space is maintained
internally by the BLT. Note that in the following
explanations, parameters will he refterred to by their
symholic offsets into the parameter block.

Ling -~ A& Document PAGE 7 ATARI CORE. CONFIDENTIAL
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Ve MEMORY FORMS

Mesmeorry forms are something like a cabbage patoh. (& cabbage
pateh in a place for sentally retarded programmers) . let’'s face
ity forms are nothing like a cabbage patch. if you think they are,
go back and read chapter & in the BEM VDI manual. if you know
anvthing at all about memory forms, you know they are almost
entirely bult not tobtally unlike a garbage can. one difference is
that memory forms are of two sexes, source and destination.
mach sex is defined by the same four parameters: form block
address, form block width, offset to next contiguous word, and
offaet Lo next plane.

S FORM and D_FORM point to the first words of the source
memory form and destination memory forms, respectively. these
addresses must fall on  word boundaries or severe hardships will
tall (as will address exceptions) like plagues wpon the ancient
gogyptians.

8 _NXWD anc D_NXWD are offsets to the next word in a plane of
e mamory form. for exanple, in the monochrome mode the value is
P owhile a value of 4 is used in medium resolution and 8 is

applicable to low resolution.

8 NXLN and D_NXLN are form widths for source and destination.
{ i can't remamber which one belongs to the souwrcoce form and which
one belongs to the destination form). These widths must be even
byte values, as you know, for they represent the offsget from one
row of the form to the next and forms must be word aligned and an
integral number of words wide. (hint: the hi rez screen value is
0 while lo and medium rez values are 1&0)

S _NXPL and D_NXFL are offsets from the start of one plane to
the start of the next plane. because of the 5T screen’s
interleaved plane structure, this value is always two (2.
altermnative universes allow for a series of contiguous planes
whare NXFL values are the number of bytes in each planse. thus , it
i possible to BLT f$rom the contiguous universe into the
interleaved ST universe and vice versa.

the actual bit aligned blocks of memory are defined within
the form by an upper left anchor point, & pixel width, and a pixel
heights (8 _XMIN, & YMIN, B_WD, and B_MT). the location in the
destination form is defined by an anchor point (D_XMIN, D_YMIN).
ne harm will come if these two areas overlap. Note that no
clipping is performed and there is no checking to determine
whether the bit blocks fall within the confines of the
@nconpassing mamory forms. finally, the numbsar of planes to be
transferred (the number of iterations of the BLT algorithm) is
containad in the PLANE_CT word.

Ling — A Document FAGE 8 ATART CORF. CONFIDENTIAL
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TET. RASTER QFERATIONS

ODF TAE is a table of four ROSTER OF codes. Fach of the boyte
wide entries in OF TOR cont a code for one of the sixteaen
Togical operations bebtwsen At ng ureie angd destination
G For oeach plans, the logical operation is chosen by
indexing into the OF_TOE with & value derived $rom i GOl and
BGE _COL words., For a given plans ety kit " oof FB_CDL is the hi
bit of the two bit index value and bit "n" of EGE_COL the Lo bit
of the inder valis.

for those with a furnitures fatish, here ie & btable:

Fi3 () B () OF TAER entry
) 0 firat entery
0 1 sacond entry
1 0 third entey
1 1 fourth entry

IVe  FATTERNS

Fatterns are word wide, word aligned images that are
logically anded with the sourece prior to the logical combination
of source with destination.

Fatterns are packed in an jinary grid anchored at the
wppear left corner (0,00 of the destination mamory form.

Fatterns are 1& bits wide and repeated every 16 pickels
horizontal ly.

Fatterns are an integral power of 2 in height and repeat
vartically at that fregquency.

The sowce is shifted into alignment with the destination
rectangle prior to the combination of sow-ce wilh pattern. Thus,
the relationship betwesn source and pattern is dependent upon the

e
Xy positioning of the destinabion rectangle.

FLADDR points to the first word of the pattern. If this

pointer is O, a pattern is not combined with the source
¥
ractangle.,

FONALN s the offset (in bvtes) between consecutive words in
the pathern. For reasons Loo inans bo o into here, this number
should be an integral power of 2 (such as 244, or 8)

bine - A Document FAGE 9 ATORI CORF. CONFIDENTIAL



FONXPL ds the offset (in bytes) from the beginning of a plane
the beginning of Lhe next plane. In the o of a single plans

arr wsaed inoa multi-plane environment, this value would be
wero. thus, the same pattern is repeated through all planes.

FOMAGE works with FONXLN to specify the length of the
pattarn. The length (in words) of the pattern must be an integral

peawer of 2.

if PONXLNG = 2 %%
then P _MASGE = (length in words —1) << n

wow 4odon bt know why. go ask your father.

V. BaG "0 TRICKS

G 1 want to BLT from a single plane source o multi-plane
cdestination.

A. That's not in the form of a guestion., And besides, i can’'t
Ehink with that water pick spurtin in my sar. Hey, that s my cat
your puttin in the Cuisinart. Wha the fuh you think vouwr doin
bustin into my word processor like this. Hey bud, stay away from
that delete key. Hey moe for, i'm serious. How'd you like an
unexpectaed interrupt 7

Gl This key is loaded and it’'s pointed at vouwr bonus check.
A okyok.o. 17110 talk.

8 NXFL =0 = the same source plane is BLTED to all

.....

testination planss

"y

. yea, i know that but what logic ops do i use
Av to map 1's to foreground color and O's to background color
set OF TAR tos
nffset logic op
Q0 OO0 all zeros
+01 04 D' <= Inot 81 and D
R 07 Do 8 or D

e (0 15 all ones

Load foreground color into FE_COL and background color
into BE COL '

Lod e o A Document FPAGE 1O ATART CORF. CONFIDENTIAL
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Bl you wanna buy some lake bottom propearty?

A bo map 1's to foreground color and make O transparent
set DFTOE Lo

offaet logic op

(0 [RES D < Inot $1 amnd D
(1] 04 DY o Inot 81 and D
R w7 DY s & ar D

o 07 D w8 or D

load foreground color into FG__COL.
it doesn 't matter what you put inte BECOL

don’t forget to set 8 NXFL to O

enough smalltalk, let's get down to the core of the issue,
Here are some of my Aunt Marge 's flavorful RBIT BLT recipes:

Lo BLT & pattern without Sowrce to the Destination.

For this number, we 'll need a word of ones. lLabel it "oneass®
naext, point 8 _FORM at “ones". Set G_NXLN, 8 _NXPL, S_NXWD,

8 XMIN, and S_YMIN to O, Set up the pattern as you usually
would and before you know it, you'll have a wonderful
steaming pattern $i11ed rectangle.

-

“v this is a nice way to make a sprite like device.
o you will need to bake a monoplane mask. everywhere thare

i a 1l in the mask, the background will be removed.
wherever a ¢ falls, the background is left intact.

Linme — A Document FAGE 11 ATARI CORF. CONFIDENTIAL
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sl OF TAR +to:

of fset logic op

OO 04 D o< [not &
L 04 D i~ [not €
O 07 D owe & or D
O3 ' 07 D* <= & or D

1Toand D
1oand D

load foreground color into Fe_ COL
it dossn h matber what you put into BG _COL

) next, take a monoplane form (or multi-plane form} and
Tor it (OF 07 into the area that you Jjust scooped out
with the mask feeds a family of four.

Teamt Bl L

s ow u o ow

Cdesw FAOOH i Ferform a TEXT BLock Transfer of 1

character.

inputas
WMODE = writing mode. (O-3 =3 VDI modes
4-19 =3 RBitBlt modes)
TEXTFG = faxt foreground color.
TEXTREG = text background color. (used for modes 4-19)
FRASE = ptr to start of font data. (font form)
FWIDTH = width of font form.
BOURCEX = x coord of character in font form.
SOURCEY coord of character in font form.
DESTX = caoord of character on screen.
DESTY a coord of character on screen.
DE. X width of character.
DELY = height of character.
BTYLE = ovactor of TextBlt special effects flags.
LITEMASE = the mask to use in lightening text.
SEEWMASE = the mask to use in skewing text.
WE TGHT = the width by which to thicken text.
ROFF = offset above character baseline when
; wing.
LOFF = offset below &haractmr baseline when
shawing.
SCALE = secaling flag. (0 =* no scaling.)
XDDA = accumdlator for x dda.
DDATNC = fractional amount to scale up or down.
SUALDIR = scale direction flag. (0 =2 down)
CHLIF = character rotation vector.
MONO = monospacad font flag.
SBCRTCHF = ptr to start of text special effects buffer.

LA Y

Line — A Document FAGE 12 ATARI CORF. CONFIDENTIAL
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()

(len

(11

=)

~

outputa

adeew

MOME .

Ghow mouise

FAOGLDY i Show the mouse.

GEM VDI manuwal .

e

Ling buffer in above butfer,

input
PICHNES

outputs

Hide mouse

doaw FAOQOA

input: ses OGE

outputs

naoane.

Tranesf orm

de.w FAQOR

e

inputs
M.,

etpute

Undraw spr

do.w FAOOE

inputs

notes
underneath
par plane,

cubputs olobber

ot g A Do

i Hide the mouse.

M VDI manual.

MO &

¢

i Transform the mouse s form.

GEM VDI manual.

ite

y Undraw the previously drawn

L S

sprite.

as = ptr to sprite save bhlock.

it

% abi.

umaent FAGE 173 ATARI CORP.

The sprite save block is used to save the screen
the sprite. Its size iw
(10 4+ VPLANES * &4)

10 bytes + 64 bytes
byteas,

(" programmers bewarea., )

CONF ITDENT IAL.
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(15 Draw @mpreite

teow FAOOD i Deraw a sprite.

inputs dQ o= hot-spot.

el =y hot spot.

aty = opltr to sprite definition block.
s ple to sprite save bloock.

GPERITE DEFINITION BLOCE LAYOUT

ol w 1 x offeet of hot-spot.
cle . w 1 y offset of hot-spot.
el o w 1 format flag. (1 VDI Format,
----- o XOR Format)

‘UDT Format

fg bit bg bit action
0 8] trangsparent to
B @EN
0 1 hackground coloe
plotted
1 0 foreground color
plotted
1 1 foreground color
plotted

XOR Format

fg bit bg bit action

] 0 transparent to
HOr BN

0 1 background color
plotted

1 0 ROF SCreen

1 1 foreground color
plotted

(s Y 1 background color (color table
indesx)

. w 1 foreground color (color table
index)

ds.ow R interleaved background/foreground
image.
(word O = background line 0.
word 1 o= foreground line .
word 2 = background line 1.
wared I o= foreground line 1.

L me A Document FPAGBE 14 ATARI CORF. CONFIDENTIAL
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RN

(R
outputs clobbers abd. CUCY programmers bewarg., )

Bugss This function is not usable as a LINE "A" call
in the lst release of TS, Sea Example
Frogram #2 below for the technigue one must
adopt to wse this funchtion.

(14 Copy raster form
cdo.w FAQOE i Lopy a raster form from souwrce to
destination.
input: Bae the VDI discussion of Copy Raster, Opaque

% Transparent, EXCEFT, CONTRL(O), CONTRL (1),
LONTRL CZY, and CONTRL. (&)  are ignored.

COFYTRAN = Opague/Transparent mode flag. (O =0
Opague)

oukput: none.

motes See the RItBlIt discussion above.

USING THE LINE “"A" INTERFACE

The inputs to the LINE "A" routines are contained in a
structure pointed to by the value returned in a0 after an
initialization call ($A000) has been made. This initialization
only needs to be done once and any returned values can be saved
and used as needed.

The LINE "A" interface can be used in coopaeration with the VDI
and AES, however, one cannot expect the variables below to be
unchanged after the VDI or AES has been used. Therefore, if an
application wants to mix calls to LINE “A" and VDI/AES, it must
reload any variables that it uses as input to the LINE "Av
routines.

The caller should assume that registers dO-d2 and a0-a? are
clobbered upon return., The rest are preserved.

The LIME"AY input variables structure:
mff et I me type description

bl e - A Document FAGE 15 ATARI CORF. CONFIDENTIAL
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QO VPLANES word number of video planes.
a0 VWRAP wor numbar of bytes/video

Lime.

Mot These variables can be changed to implement
rial effects, e.g.,doubling VWRAF will
cause the routines to skip 1 scanline between
every scanline that is output to the screen.
0F couwrse, any modifications made to these
variables must be undone when normal
operation of the LIME "a" (ar VDI is
desired,

4 CONTRL. long ptr to the CONTRL array.
8 INTIN long ptr to the INTIN array.
Va o PTSINM long ptr to the PTSIN array.
146 INTOUT long ptr to the INTOUT array.
20 PTSOUT long ptr to the FTSOUT array.
Motes See the GEM VDI manual for a discussion of the

above arrays.

24 COLRITO word current color bhit-plane ©
value., —
b QOLRBITY word current color bit-plane 1 o
val ue.
28 CoLBITR wor ¢ current color bit-plane 2
value.
WO COLBITE word current color bit-plane 3
value.,
noter current foreground writing color = 1#COLBITO +
2%COLEBITYL +
4%COLBIT2 +
B*COLRITE.
A2 LSTLIN word srt this to ~1 and forget
it.
24 LNMASE word egquivalent to VDI's line
stylea.
Sé WMIDE word wrriting mode. (Q =0
replace mode,
1 => transparent
mode,
2 o=r oxor mode,
I o= o dinverse
trans mode.)
note: seas VDI manual for discussion of writing modes.
3 Xl word #l coordinate, —
40 Yl word vl coordinate. 0
48 X2 word ®2 coordinate.
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44 v
46 FATETR

GO PATHMEK
e MFILL

G4 GLIF
& AMINCIL.
498 YMINCL.
&O o XMAXCL.
bHE YMAXCL
&4 XDDA

mestes

L& DDAINEG

nobes

&8 SUALDIR

70 MONO

2 SBOURCEX

74 GOURCEY
Mty

.

Lo

wr el via coordinate.

long plr

to the cuwrrent F111
pattern.

wir el Fill pattern “"mask',

wer ¢l mud ti-plang F111 flag.

(O =2 current F111 pattern i single

currant Fill pattern is owlti-
plarna)

wesr ¢l clipping flag (O =

wear ol

worel

wor el

word

no clipping?

minimuam x olipping value.
M r 3 muam clipping value.
maAK L mum clipping value.
ma< i mum clipping value.

< R X

wor acecumul ator for textblt 2 dda.

Bhowld be init-ed to 8000M (.9) before each
invocation of TextBRlt.

fractional amount to scale
up ar down.

wor o
I+ secaling up, set DDAINC to 23946% (Intended
siwe-Aoitual size) /Actual size.

If secaling down, set DDAINC Lo
gize) /Actual size.

29&6% (Intended

Wi scale direction flag. (O

s dlown)

wear o 0 o=k current font is not
moneospaced OF dte OF for
thickening to increase
the width of the current
font.
1 o=k current font ig
moneospaced AND thickening
may not increase the widbh
of the fonl.

word #ocoord of character in
font form.
y coord of character in
font form.

wor el

GOURCEX wan be computed from the information
held in the font header. (see Appendix 6 of
VDI manual for header def)

B o

tamp = character values

temp frt_ptr->first ade;

A Document PAGE 17 ATARL CORF. CONFIDENTIAL
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SOURCEY is typically set to 0. (top line of font form)
Th o DESTX wor el ocoord of character on

78 DESTY wir el of character on

80 DELX worcl width of 22

82 DELY wir height of thdlactvr

et DELX %2 DELY can be computed from the font
header .

6 € Lemp = character

temp - B
SOURCEX = fnt ptr : - aly ]
DELX = fnt_pter- r)f'fl able (t e'mp + l )
DELY = fnt pter-sform height;

B4 FRASE long ptr to start of font data.
(font form
838 FWIDTH wor o width of font form.

netes FEASE % FWIDTH can be computed from the font

headear .
B ) F I3 ot _pteetdat tables

FWIDTH = fnt _ptr-*form_widkh; N

90 BTYLE wor vector of TextBlt special
Hffm"i % fla

2 " Thicken f1ag.

- lighten flag.

Skewing flag.

= Underline flag.

i grorec)

Bit 4 = Qutline flag.

nete s Set the bits to select the desired effects.
Underlining must be done by the application.

G LTTFMAEV waor o the mask to wese in lightening text
@4 GEE wear el the mask to use in skewing text.

Qb wer ol the width by which to thicken text.
e wercl offset above character baseline when
shaewing.

100 LOFF W el offset below character baseline when
slewing.

notes The above O input variables can be computed
from the font header.
2w ) LITEMABE = fnt ptr-:lighten:
MASE = fnt ptr-rskews
WE TEHT e fntwptrm shhicloens
it (skewing) < SN
ROFF = fnt pte-sright offsety ’
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LOFF = $nt pltr-sleft offsety
>
gl me
FROFPF = Oy
LOFE o Oy

2 SUaLE or soaling F1lag. Do M o sealing.

1o sialt w J Lirg VI 1o swaling. )
104 CHUP wer ol character rotation veobor.

G normal horizostal orientation.
E3ENEY e v pres it aag e ey g QI 1% el perg gonr pane goen goey it

200 =mx robated 90 degress
clockwise.
LEOO = rotated 180 degreess
mlockwi s
D700 rotated 270 degrees
clockwise.

1046 TEXTFG Wil text foreground color.

108  SBORTCOHF Tong plr to start of text special effeclts
byt faar .

112 BORFTZ wear ol offaset of scaling buffer in above
Dt fer.

motes These speclal effects buffer pointers must be
initialized hefore TextBlt effects can be
s,

114 TEXTRE wor el text bhackground colaor. (4720/85)
: RAMYDT only.
1146 COFYTRAN word copy raster form typs flag.
(4/26/85) RAMVDIT.
0 =k Opague type
n-plang source > n-plane
dest
BitBlt writing modes
~Oomr Transparent type
1-plane source > n-plane
dest VDI writing modes

118 SEEDARORT long prti to routine which is called
within the seedfill logic to allow
the fill to be aborted. Initialized
o point o a dummy routine which
returns FALSE. Returning TRUE aborts
the seedfill,

et This ptr dogsn’t exist in lst release of THOB.

Bea Example Frogram #2 for the technique to
use to identify the 1st TOS release.
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.M.

¥
VFLANE S
VWRAF
CONTRL,
INTIN
FTaIn
LToLT
FTesouT
COLBITG
COLEBITY
COLBIT2
COLEBITE
LETLIN
LNMASE
WMODE
X1

Y1

X2

Y
FATFTR
FOTHEK
METLL
GLIp
XMINCL.
YMINCGL.
XMAXECL.
YIMAXCL.
XDDA
DDATNG
SOMALDIR
MOND
gBRECX
SROY
D&ETX
DETY
DEL.X
DELY
FRASGE
FWIDTH
STYLE
LITEMSE
SREWMEN
WETGHT
ROFF
LOFF
SOALE
ML
TEXTFG
GURTOHE

ZIe I
g0
&L
e N

AL

@

e
e
E@au
el
egu
oL
U

G
=Talk

G

L me

A Doocument

ELX AMELE

EApLL
g
EYuInl
YW EN]
L
@
&L
B
e
By
e
B
Ll
Bl

el

L
@

0L
gL
L
2L

oL
eLL

g0
B
e gL
B0y
=T lNl
eu

B YL

0L
@O

FAGE

L INE

=8
40
42
44

4

&4

T
72
74
7é
76
80
83

P8
100

104

1 {':i 1"

ELLIATES

34
836
PO
o
4
Qb

102

106
LGOS
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BORFTR
TEXTED
COFYTRAN
SEEDARORT
*

E3

‘”.

INTT
FUTFIX
BETFIX
ABL. TNE:
HIAEL. T NE:
RECTFILL.
FOLYFILL
BITHLT
TEXTELT
SHOWL LR
HIDECUR
CHECUR
DRSFRITE
UNSFRITE
COPYRSTR
EEDF ILL

)

start:

-/ -;’\‘ -

Loime -

1
L

&)L

gL
ETalil

&L
A1
e
Ela IR

EXAMFLE
teaxt

e w w
MEVE . W

MEVE » W
MOVE W
MOVE.W
MOVE W
MEIVE W W
MOVE . W

MOVE . W
MOVE .. W
MOVE W
MOVE . W
do.w

MOVE . W
trap
el

A Document

L
B
11é&
L1

FACQODO

B

@y

@

E L
INTT+E
INIT+é

@

1LY

@

e

EIL
INIT12
INIT+13
INIT+14
INIT+1%

FROBRAM #1

INIT
#e 1 LETLIN (a0)

HEDDEY , LNMASE (a0)
HO, WMODE (aQ)

#1L, COLBITO(al)
#1,C0O0LEBITL (a)
#1,COLRBIT2 (ad)
HOLZOOLEBITI (ad)

#O, X1 (al)
#O, YL (a0)
#99, X2 (al)
#99, Y2 (a0)
AR INE

HO, -~ (ap)
#1

FABE 21

ATART CORF,

INET+1
INT T2
INTT+E
INTT+4

INIT+7
INT T+
INIT+%
INIT+10
INIT+11

odnitialise.

Poonce and ofor
ioall.

i dithered line.
ioreplace mode.

iodrawing color
HEE AN

i X1 o= 0,

7 Y1 o= O,

‘ P X2 o= 99,
YR w99,
i draw lime.

i oexit,

CONFIDENTIAL
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L X AMF FROGRAM #2

4 cledl - {smp)
-

MEIVE W W HE20, ~ (@Ep)

T ap #1 Posupervisor mode regudred
iobo wuse line "AY
ioroutines via jsre.

adcig Héy s

meve . 1 dQ,stlkesave i save old stack pte,

Find oul which version of LINE "AY handler exists,

convenient value for
testing.

line “A"
initialization.

old version? 7

no, a2 points to array
of line "A" routine
addresses.

MowveE . 1 HO, a2

deew INIT

~y

move. 1 a2, d
bre a2ok

“E% cwa KT cgx B3 caw cay 23

lea ~4%1G(al) , al H ad is untouched, sa —~
: e al plus J .
i displacement. (15
i addresses) .

.x.
W e

! now points to array of line "A" routine addresses.
.x.
-

aolks meve . 1 4xFD (a2) ydrawaddr 3 fetch draw
i routine address.

¥ Bug-workaround/Initialization complete.

MOVE « W #O, dO i init x.

MOVE . W HOQ,dl i init oy,

lea sprite,ad 3 point to sprite.

lea HAVE , AL i point to save area.

loop: MOVEM. W Ol y~ (ap) I Save X,Vy.
meyvem. 1 an/ad,~ (wn) r osave ptrg.
move . 1 ab - (sp) i draw clobbers aé.
tatew old linea § old or new line "A" handler?

rnew i new, branch.

dr-awaddr , a? i fetch draw routine
i address.
Jar (a3 i draw the old way.
b a merge
.x.
MEW cleww DREFPRITE i draw the new way. PN

*
mer cje s meve, 1 (spl+,ab
Line - A Document FPAGE 22 ATORI CORF. CONFIDENTIAL
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mevem. | Cap X by a0/ al forashore phes.

MOVE . W H2000, dl
wadt by chbye a 2, wait 3owait a bit.

MOVEM. L an/saZy -~ (ap) i owmave plre.

MEOVE - L aby - {spd ioundraw clobbers ad,
tle e w UNSFRITE
move. 1 (8p)r+,aé
movem. 1 (sp )k yal/al
MOVEM. W (P, dO-dl
adeg. w #1,d0O

M W H#LH40,d0

Ir] e loop

restore ptrs.
restore x,y.
ine .

R

move ., 1 sthasave,~ (sp)

MCIVE . W HELQ, - (mpd

Trap #1 Vouser mocde.,
add #é, wmp

MEIVE . W HO,~ (sp)
trap #1 Poexit.

data

* %k %

sprites deww 0,0

i

Hayy offsets of hotspot.
format, background,
foreground.

background line O,

bob: e w FFFFF
g foreground Line O.

"E% -az "aX -mas =x

Giuw FOFFE
doaw FFFEEF
tlerww Flfer
doaw FFFFF
tleaw £1R04
e w FEFFE
deew £1004
do.w FFFFE
deaw F1004
e, w FFFFR
doew Flelo
do.w EFEFE
cheinw #1754
doew FEFFE
oo v w 1104
doow FFEFE
dew FOhDR
de.w FFFEF
tleww E20ddB
doew FFEFE
- teew FOLPH

Lime - A Document FAGE 27 ATARI CORF. CONFIDENTIAL

793



ANV
wld Lineas
crawaddr

end

ime -

:;15; II:I‘ FI' |'.Z' [:.
FO7 A0

FED@O
FFFFRF
FEEOO

s 1
o R L1O+&4
. w i
. 1
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Ty e
IRRS- ]

Retorsnone M

BAG 0 TRIDKS, 10
BE OOL, &, 9, 10, 11, 12
BitBLt, 1, %, 12, 1%, 19, 21

CHUF, 12, 19, 20

CLIFy 4, &, 17, 20

COLEITO, 2, 4, 9, 1é&, 20, 21
COLBITL, 2, 4, %, 1&, 20, 2
COLEBITZ2, 2, 4, 5, 16, 20, 21
COLEBITE, &, 4, 5, 14, 2o, 21
CONTRL., 2, %, 1%, 1&, 20
Copy raster form, 1, 1%, 19
CORPYTRAN, 1%, 19, @)

L FORM, &, 8

D NXLN, &, 8
DONXFL, &, 8

D NXWD, &, B

D XMIN, &, 8

D YMIN, &, B
DDAING, 12, 17, 20
DELX, 12, 18, 20
DELY, 13, 18, 20
DESTX, 12, 18
DESTY, 12, 18

Draw sprite, 1, 14

EQUATES, 20
EXAMPLE FROGRAM #1, 21
EXAMPLE FROGRAM #2, 2, 15, 19, 27

FEASE, 12, 18, 20
FG OOL, &y 9y 10, 11, 12
Filled rectangle, 1, 4, 11
FWIDTH, 12, 18, 20
]

o

Gieat pixel, 1, 2
bl

Mide mouse, 1, 13
Horizontal lime, 1, 4

Fage 1
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Lame-a Referencs Manual  Toodes

Imitialiration Ly 18, 22
Y ] ]
L.
Ay Ay Wy by Ty 1A, 1S, 14, 18, 20, A

filled polygon, 1L, 9
18

M

MEFIORY  FORMS, B
METLL, 4y B, 17, 20
MOME 132, 17, 20

OF TAE, &, 7, 9, 10, 11, 12

FOADDR, &, 9
FoOBLOCE LEN
FOMASE, &, 10
FONXLN, &, 9, 10
FONXFL, &, 10

|7, .

FaTTERNS, 1, @
FLANE &7, &, 8
FTEIN, 2y 2, 8, 1&, 20
Put pixel, 1, 2

F

DFERATIONS, @

12, 18, 19, 20

8 FORM, &, 8, 11, 13
§ NXLN, &, 8, 11

S NXFL, &, 8, 10, 11
5 ONXWD, b, 8,

& 1

8 XMIN, &, 8, 11

8 OYMIN, &, 8, 11

& y ARy 17, R0

& a2y L9, R0

L7 '
iy de, 21
Fage 2
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TOMF, 12, 19, 20
DEABORT, 19, 21
dfiltl, 1, 19, 21

(
Bhow mouses, L, 13
2 o Vi g o

TEXTEG, 12, 19, 21
TewtBlt, 1, 12, 17, 18, 19
TEXTFG, 12, 19, 20

TOS, 1, 2, 15, 19

Transform mouse, 1,

Ureraw sprite, 1, 13

VDI, 1, 2, 4, 7, 8, 12, 13

WETGHT, 12, 18, 20
WMODE, =, 4, 5, 12, 1é&, 20

XDDA, 12, 17, 20
XMAXCL, %5, 17, 20
XMINGL, 4, 5, 17, 20

YMAXCL, 5, 17, 20
YMINGL, %, 17, 20

oy

=l

Y
, 14, 1E, 14,

W

Face X

Trickens

17, 19

797






	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32

