























































































































































































































Initialization and Control

as1: test
jz
push
xor
mov
mov
cli
mov
mov
mov
mov
sti
Pop
ret

.
7

byte ptr int_done,0ffh ;has interrupt routine run?
as1

es jrestore the interrupt vectors
ax,ax

es,ax

bx,word ptr g-int_vec ;fetch graphics vector offset

ax,word ptr old_int_off ;restore old interrupt vector
es:[bx],ax

ax,word ptr old_int_seg

es:[bx+2],ax

;Scrollmap loading during interrupt routine.
;Fetch the current mode byte and enable scroll map addressing.

2
scrol_int:
push
push
push
push
push
push
cld
mov
mov
mov
and
mov
mov
and
call
mov
out
mov
xor
mov
mov
test
jnz
shr

ax,word ptr cs:segment_save ;can’t depend on ds

ds,ax sreload it

es,ax

byte ptr gbmod,0bfh ;disable graphics interrupts
al,gbmod ;prepare to access scroll map
gtemp1,al ;first save current gbmod

gbmod, 0dfh ;enable writing to scroll map

mode sdo it

al,07fh ;select scroll map and reset scroll
53h,al ;ymap address counter

dl,51h joutput port destination

dh,dh

si,offset scrltb ;first line’s high byte address=0
cx, 16 3256 lines to write to

byte ptr gbmod,1 s;high resolution?

ins1 sjump if yes

cx,1 ;only 128 lines if medium resolution
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ins1: lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
lodsw
out
mov
out
loop
mov
mov
call
mov
pop
pop
pop
pop
pop
pop

iret

5-20

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al

dx,al
al,ah
dx,al
ins1
al,gtemp1
gbmod,al
mode

byte ptr int_done,0ffh

ax
cx
dx
si
ds
es

;fetch two scrollmap locations
;assert the even byte

;assert the odd byte
;fetch two scrollmap locations
;assert the even byte

;assert the odd byte
;fetch two scrollmap locations
;assert the even byte

;assert the odd byte
;fetch two scrollmap locations
;assert the even byte

;assert the odd byte

;fetch two scrollmap locations
;assert the even byte

;assert the odd byte

;fetch two scrollmap locations
;assert the even byte

;assert the odd byte

;fetch two scrollmap locations
;assert the even byte

;assert the odd byte

;fetch two scrollmap locations
;assert the even byte

;assert the odd byte

;restore previous mode register

;set interrupt-done flag

;return from interrupt
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;Q*****&Q*****ﬂ‘***!*i*{*&******i*’***l»**i*****Q**&*l{*l*******l*i***’

. *
)

H subroutine setram *
H *
H " set video ram to a value stored in the p table *
. *
H entry: 16 byte p1 table *
H exit: none *
H register usage: ax,bx,cx,dx,di,si *

;*i**!%*****'l-*l-Q&*i***l}************‘**l'**&****l**’*****}********&*{**

setram: mov byte ptr twdir,2 ;set write direction to the right
call gdc_not_busy ;make sure that the GDC isn’t busy
mov al,0feh ;select the write buffer
out 053h,al
out 051h,al sreset the write buffer counter
mov si,offset p1 sinitialize si to start of data
mov cx,10h ;load 16 chars into write buffer
setr1: lodsb ;fetch byte to go to write buffer
out 52h,al
loop setri
mov al,0feh ;select the write buffer
out 053h,al
out 051h,al ;reset the write buffer counter
mov al,049h sissue GDC cursor location command
out 57h,al
mov al,byte ptr curl0 ;fetch word location low byte
out 56h,al ;load parameter
mov al,byte ptr curltl ;fetch word location high byte
out S56h,al ;load parameter
mov al,4ah ;set the GDC mask to all F’s
out 57h,al
mov al,0ffh
out S56h,al
out 56h,al
mov al,04ch ;issue figs command
out 57h,al
mov al,byte ptr twdir j;direction to write.
out 56h,al
mov al,nmritl ;number of GDC writes, low byte
out 56h,al
mov al,nmrith ;number of GDC writes, high byte
out 56h,al
mov al,22h swdat command
out 57h,al
mov al,0ffh ;p1 and p2 are dummy parameters
out 56h,al ;the GDC requires them for internal
out 56h,al ;purposes - no effect on the outside
ret
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segment_save dw 0 ;ds save area for interrupts
gsubs endp

cseg ends
dseg segment byte public ‘datasg’
extrn clmpda:byte
public xmax,ymax,alu,d,d1,d2,dc
public curl0,curl1,curl2,dir,fg,gbmskl,gbmskh,gbmod,gdcml,gdcmh
public nmredl,nmredh,nmritl,nmrith,p1,prdata,prmult,scrlib,startl
public gtemp3,gtemp4,starth,gtemp,gtemp1,gtemp2,twdir,xinit,xfinal
public yinit,yfinal,ascrol,num_planes,shifts_per_line
public words_per_line,g_-int_vec
1
;jvariables to be remembered about the graphics board states

.
k]

alu db 0 scurrent ALU state

cchp1 db 0 scursor/character

cchp2 db 0 H size definition

cchp3 db 0 H parameter bytes

curl0 db 0 scursor - low byte

curl1 db 0 ; location - middle byte

curl2 db 0 H storage - high bits & dot address
dc dw 0 ;figs command dc parameter

d dw 0 ;figs command d parameter

d2 dw 0 ;figs command d2 parameter

d1 dw 0 ;figs command d1 parameter

dir db 0 ;figs direction.

fg db 0 ;current foreground register

gbmskl db 0 ;graphics board mask register - low byte
gbmskh db 0 H - high byte
gbmod db 0 ;graphics board mode register

gdcml db 0 ;6DC mask register bits - low byte

gdcmh db 0 3 - high byte
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g-int_vec

gtemp dw
gtemp1 db
gtemp2 db
gtemp3 db
gtemp4 db
int_done

nmredl db
nmredh db
nmritl db
nmrith db

num_planes
old_int_seg
old_int_off

p1 db
prdata db
prmult db
scrltb db
si_temp dw
startl db
starth db
twdir db

shifts_per_line
words_per_line

xinit dw
yinit dw
xfinal dw
yfinal dw
xmax dw
ymax dw
dseg

end

dw

16 dup (?)

0
0

0

0
0
0

sgraphics option’s interrupt vector

;temporary storage

;temporary storage

;temporary storage

;temporary storage

;temporary storage

sinterrupt-done state
;number of read operations - low byte
5 - high byte
;number of GDC writes - low byte
H - high byte
;number of planes in current resolution

;old interrupt segment

;old interrupt offset

;shadow write buffer & GDC parameters
;pattern register data

;pattern register multiplier factor

100h dup (?) ;scroll map shadow area

;register for start address of display

;jdirection for texi mode write operation
sshift factor for one line of words
swords/scan line for current resolution
;x initial position

35y initial position

;x final position

3y final position
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Controlling Graphics Output

There will be occasions when you will want to control the graphics output to the monitors. The
procedure varies according to the monitor configuration. The following two examples illustrate how
graphics output can be turned on and off in a single monitor system. The same procedures can be
used to turn graphics output on and off in a dual monitor system. However, in a dual monitor
configuration, you may want to display graphics output only on the color monitor and continue to
display VT102 VSS text output on the monochrome monitor. This can be accomplished by loading an
83h into OAh instead of an 87h.

Example of Enabling a Single Monitor

;**********'l'*l-l-**l**&*&*ﬁ**********&*****i***l*l’***********l%***&****

; procedure graphics_on *
H *
; purpose: enable graphics output on single *
; color monitor *
H *
H entry: gbmod contains mode register shadow byte *
H exit: none *
H register usage: ax *

;****ii****{*******'l-********l-*l*****l****'l-*******************l*i*****

.
7

dseg segment byte public ‘datasg’
extrn gbmod:byte ;defined in procedure ‘init_option’
dseg ends

cseg segment byte public ‘codesg’

extrn imode: near ;defined in procedure ‘init_option’
public graphics_on
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

k)

graphics_on proc near
mov al,87h
out O0ah,al ;enable graphics on monochrome line
or byte ptr gbmod,080h j;enable graphics output in gbmod
call imode ;assert new mode register
ret 3

graphics_on endp

cseg ends
end
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Example of Disabling a Single Monitor

;l-**4{*{*{**-I**********'l-*l'****i***************}*************l*i**l***

.
k)

3 procedure graphics_off *
. *
3 purpose: disable graphics output to single *
H (color) monitor *
H *
H entry: gbmod contains mode register shadow byte *
H exit: none *
; register usage: ax *

;}****{*'l-{ii{**l-{&***i**{il******{!*l'&*****li*i*****i*******{}*******

H

dseg segment byte public ‘datasg’

extrn gbmod:byte ;defined in procedure ‘init_option’
dseg ends

cseg segment byte public “‘codesg’

extrn imode:near ;defined in procedure ‘init_option’

public graphics_off
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

H

graphics_off proc near
and byte ptr gbmod,07fh ;disable graphics output in gbmod
call imode ;assert new mode register
mov al,83h
out 0ah,al sturn off graphics on monochrome line
ret

graphics_off endp

cseg ends
end

Modifying and Loading the Color Map

For an application to modify the Color Map, it must first select the Color Map by way of the Indirect
Register (write DFh to port 53h). This will also clear the Color Map Index Counter to zero so
loading always starts at the beginning of the map.

Loading the Color Map is done during vertical retrace so there will be no interference with the
normal refreshing of the bitmap. To ensure that there is sufficient time to load the Color Map, you
must catch the beginning of a vertical retrace. First, check for vertical retrace going inactive (bit 5
of the GDC Status Register = 0). Then, look for the vertical retrace to start again (bit 5 of the GDC
Status Register = 1).
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To modify only an entry or two, the use of a shadow color map is suggested. Changes can first be
made anywhere in the shadow map and then the entire shadow map can be loaded into the Color
Map. The next section is an example of modifying a shadow color map and then loading the data
from the shadow map into the Color Map.

Example of Modifying and Loading Color Data in a

Shadow Map

;*’*I‘*******'l*’*l**‘l**llil‘i‘*l*ﬂ’***l’!{’**llll*lil’l"il’Qi’*l.{**i’
H *
H procedure change._.,colormap *
i *
3  purpose: change a color in the colormap *
; entry: ax = new color (0 = highest intensity) *
3 (F = lowest intensity) *
H al = high nibble = red data *
H low nibble = green data *
H ah = high nibble = gray data *
H low nibble = blue data *
H bx = palette entry number *
H *
s exit: none *
; register usage: ax,bx,si *

;*l*ﬁ{***l**’**l’**!*l'l!*Q}*il**l***‘l*l&’{&*&{*i"i*llﬂllil*”{*#l‘*"

3
cseg segment byte public ‘codesg’
extrn assert_colormap:near ;defined in ‘init_option’
public change_colormap
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

K

change_colormap proc near
mov si,offset clmpda j;colormap shadow
mov [si+bx],al ;store the red and green data
add bx, 16 sincrement to gray and blue data
mov [si+bx],ah ;store the gray and blue data
call asseri_colormap ;jdefined in ‘init_option’
change_colormap endp
cseg ends

dseg segment byte public ‘datasg’
public clmpda
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;Colormaps:

;Information in the Color Map is stored as 16 bytes of red and
;green data followed by 16 bytes of monochrome and blue data.
;For each color entry, a 0 specifies full intensity and 0fh
;specifies zero intensity.

;A sample set of color map entries for a Model 100-B system with
sa monochrome monitor in medium resolution (16 shades) would look
sas follows in the shadow area labelled CLMPDA:

; no red or green data

;clmpda db 0ffh
3 db 0ffh
5 db 0ffh
H db 0ffh
3 db 0ffh
3 db 0ffh
3 db 0ffh
3 db 0ffh
3 db 0ffh
H db 0ffh
3 db 0ffh
H db 0ffh
H db 0ffh

db 0ffh

db 0ffh

db 0ffh

monochrome data, no blue data

“e we ue us we we ue

db 0ffh sblack
H db 00fh swhite
H db 01fh 3
H db 02fh 3 .
H db 03fh ;1ight monochrome
H db 04fh 3
H db 05fh H
H db 06fh 3 .
H db 07fh symedium monochrome
H db 08fh H .
3 db 09fh 3
H db 0afh 3
H db Obfh ;dark monochrome
H db Ocfh H .
H db 0dfh H .
3 db Oefh H .

5-27



Initialization and Control

;O0n a Model 100-A system, only the lower two bits of the monochrome
;nibble are significant. This allows only four monochrome shades
;as opposed to 16 shades on the Model 100-B system in medium
;resolution mode. The following sample set of data applies to both
;the Model 100-A monochrome-only system in either medium or high
;resolution mode, as well as the Model 100-B monochrome-only system
;in high resolution mode.

2

3

H ;no red or green data
H

; clmpda db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh
H db 0ffh

; smonochrome data, no blue data

H db 0ffh sblack

H db 00fh swhite

H db 05fh ;light monochrome
H db 0afh sdark monochrome
H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh ;sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack

H db 0ffh sblack
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;In a dual monitor configuration, with a Model 100-B system in
;medium resolution mode, all four components of each color entry

;are present: red, green, blue and monochrome.

scolor data would be as follows:

;clmpda db
3 db
3 db
3 db
H db
H db
db
db
db
db
db
db
db

db
db

;red and green data

0ffh
000h
0fOh
00fh
000h
00fh
0ffh
0fOh
Oaah
0f8h
08fh
088h
08fh
0ffh
0f8h
077h

sblack
swhite
;cyan
;magenta
;yellow
sred

sblue
;green

;dk gray
;dk cyan
;dk magenta
;dk yellow
sdk red
;dk blue
;dk green
igray

smonochrome and blue data

7
.
2
.
1
.
k]
.
2
.
7
.
k]
H db
.
2
.
7
.
2
.
2]
.
7
.
2

db
H db
H db
H db
H db
H db
H db
H db
3 db
H db
H db
H db
5 db
H db
H db
H db
H

0ffh
000h
010h
020h
03fh
04fh
050h
06fh
07ah
0f8h
098h
Oafh
Obfh
0c8h
0dfh
O0e7h

sblack
swhite

light mono.

.
3
.
H
.
H
.
H .
H
.
H .
.
H

med. mono.

sdark mono.

.
) .

e

A sample set of

black
white
cyan
magenta

yellow

red

blue
green

dk
dk
dk
dk
dk
dk
dk

gray
cyan
magenta
yellow
red
blue
green

gray
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;0n a Model 100-A dual monitor configuration, in medium resolution
;mode, all 16 color entries are displayable. However, only two
;bits of monochrome data are available allowing for only 4
;ymonochrome shades.

H

;0n a Model 100-A dual monitor configuration, in high resolution
;mode, there are four displayable colors and again, four monochrome
;shades.

5

;0n a Model 100-B dual monitor configuration, in high resolution
;mode, there also are four displayable colors and four monochrome
;shades.

;In a color monitor only system, the green data must be mapped

;to the monochrome output. For a Model 100-B single color monitor
;system, in medium resolution mode, a sample color map would be as
sshown below:

.
k]

H NOTE

3 The following sample color map will be
H assembled with this example. If this
H is not appropriate, substitute one of

H the other samples or generate one that
H is custom tailored to the application.

;red data, green data mapped to mono.

clmpda db 0ffh sblack
db 00fh swhite
db 0ffh ;cyan
db 00fh ;magenta
db 00fh syellow
db 00fh sred
db 0ffh sblue
db 0ffh sgreen
db O0afh ;dk gray
db 0ffh ;dk cyan
db 08fh ;dk magenta
db 08fh ;dk yellow
db 08fh ;dk red
db 0ffh ;dk blue
db 0ffh ;dk green
db 07fh sgray
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;green data, blue data

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
3

;For a Model 100-A single color monitor

0ffh
000h
000h
0f0h
00fh
0ffh
0f0h
00fh
O0aah
088h
0f8h
08fh
0ffh
0f8h
08fh
077h

sblack
swhite
;cyan
;magenta
;yellow
sred

;blue
;green

;dk gray
;dk cyan
;dk magenta
;dk yellow
;dk red
;sdk blue
;dk green

igray

system, in either high or

;medium resolution mode, only the lower two bits of the monochrome

;output are significant.

Therefore, you can only display four

;intensities of green since the green data must be output through
;the monochrome line. The same applies to a Model 100-B single

;color monitor system in high resolution mode.

3

i

dseg ends
end
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6

Bitmap Write Setup (General)

Loading the ALU/PS Register

The ALU/PS Register data determines which bitmap planes will be written to during a
Read/Modify/Write (RMW) cycle and also sets the operation of the logic unit to one of three write
modes.

Bits 0 through 3 enable or disable the appropriate planes and bits 4 and 5 set the writing mode to
REPLACE, COMPLEMENT, or OVERLAY. Bits 6 and 7 are not used. Bit definitions for the
ALU/PS Register are in Part III of this manual.

Write an EFh to port 53h to select the ALU/PS Register and write the data to port 51h.

Example of Loading the ALU/PS Register

AR L LSRR SRS RS E R R RS R AR RS AR R R R R E R REREEEREREEREEESERERE SRR R R R X

*
B procedure alups *
3 *
H purpose: set the ALU/PS register *

*
1
H entry: bl = value to set ALU/PS register to *
3 exit: update ALU/PS shadow byte *
3 register usage: ax, *

;&il}*{il**!**********l**********i****i**Qil*lﬁﬁii****l**&**}i***}l**
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dseg segment byte public ‘datasg’
extrn alu:byte

dseg ends
cseg segment byte public ‘codesg’
extrn gdc_not_busy:near

public alups
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

alups proc near
call gdc_not_busy ;jdefined in procedure ‘init_option’
mov al,0efh ;select ALU/PS register
out 53h,al
mov byte ptr alu,bl j;update shadow byte (alu)
mov al,bl smove new ALU/PS value to al
out S1h,al ;load new value into ALU/PS register
ret
alups endp
cseg ends
end

Loading the Foreground/Background Register

The data byte in the Foreground/Background Register determines whether bits are set or cleared in
each of the bitmap planes during a bitmap write (RMW) operation. Bit definitions for the Fore-
ground/Background Register are in Part III of this manual.

Write an F7h to port 53h to select the Foreground/Background Register and write the data byte to
port 51h.

Example of Loading the Foreground/Background Register

;***’*******iﬁ*iOi{**&****{l{li*'l'-l**ill***i{*l’*&***il}&&!****’*i’***

*

H procedure fghbg

*
H *
H purpose: set the foreground / background register *
. *
7
H entry: bl = value to set fgbg register to *
; exit: update fgbg shadow byte *
3 register usage: ax *
;****{{*}*i{{****!*l-lﬂl{Q{***i*l****{{ll&*l”**l*’*!*lﬂll***.&**&*****i*
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dseg
extrn
dseg
cseg

fgbg

fgbg
cseg

segment
fg:byte
ends
segment
extrn
public
assume

proc
call
mov
out
mov
mov
out
ret
endp
ends
end

byte public ‘datasg’

byte public ‘codesg’
gdc_not_busy:near

fgbg
cs:cseg,ds:dseg,es:dseg,ss:nothing

near
gdc_not_busy ;defined in ‘init_option’

al,0f7h ;select the foreground/background
53h,al ;7 register

byte ptr fg,bl j;update shadow byte with new value
al,bl
S51h,al ;load new value into fgbg register






/

Area Write Operations

This chapter contains examples that illustrate displaying 64K bytes of memory, and clearing a rec-
tangular area of the screen to a given color.

Display Data from Memory

In the following example, video data in a 64K byte area of memory is loaded into the bitmap in order
to display it on the monitor. The last byte of the memory area specifies the resolution to be used. A
value of zero means use medium resolution mode. A value other than zero means use high resolution
mode. In medium resolution mode, the 64K bytes are written to four planes in the bitmap; in high
resolution mode, the 64K bytes are written to two planes.

Example of Displaying Data from Memory

BEEEEZEEEEZE SRR RS SRR SRS R AR R RS RRR RERRRR Rt iR R R R R R R R s R RN SR SRS

procedure ritvid

Kl
3 *
3 *
3 *
H purpose: restore a graphics screen save in a 64k *
3 segment of main memory by the procedure *
H ritvid. *
. *
2

*

;i*{{**’***il**i*******l*****}**{*i***l*l***{*****}*l********i}***&*
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dseg segment byte public ‘datasg’
extrn gbmod:byte,gtemp:word,num_planes:byte,curl0:byte,gtemp1:byte
dseg ends
vidseg segment byte public “‘vseg’
extrn viddata:byte
vidseg ends

cseg segment byte public ‘codesg’
extrn init_option:near,fgbg:near,gdc_not_busy:near,alups:near
extrn imode:near

public ritvid

assume cs:cseg,ds:dseg,es:dseg,ss:nothing
H
ritvid proc near
;The video data is in vidseg. The last byte in vidseg is the
;resolution flag. If flag is=0 the option is in medium resolution
;mode; otherwise it is in high resolution mode. 1Initialize the
;option to that resolution.

.
2

mov ax,es
mov word ptr cs:segment_save,ax ;jsave es
call gdc_not_busy ;jwait till GDC is free
mov ax,vidseg ;set es to point to video buffer
mov es,ax
mov 51,0ffffh ;fetch the resolution flag from
mov al,es:[sil ; the last byte of vidbuf
test al,0ffh ;is it high resolution?
jnz rt1 s jump if yes.
mov dx, 1
jmp rt2
rt1: mov dx,2
rt2: mov ax,word ptr cs:segmeni_save
mov es,ax srestore old es
call init_option sassert the new resolution.

3
;init-option leaves us in text mode with fg=f0 and alups=0.

and byte ptr gbmod,0fdh
or byte ptr gbmod,010h
call imode ;smake sure we’re in text mode
mov bl,0fh ;put 1’s into bg and 0’s into fg
call fgbg ;because write buffer inverts data
test byte ptr gbmod,1 shigh resolution?
jnz ri3 ;jump if yes.
mov word ptr gtemp,1024 ;8 wrd-writes/plane (med res)
jmp rt4

rt3: mov word ptr gtemp,2048 ;8 wrd-writes/plane (high res)
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rtd: mov
mov
mov
mov
xor

;Enable a plane

rtS: mov
mov
sub
mov
mov
rol
and
call

di,0 ;start at beginning of vidbuf.
ax,vidseg ;set es to point to video buffer
es,ax

cl,byte ptr num_planes ;fetch number of planes
ch,ch ;7 to be written

to be written.

word ptr gtemp1,cx ;save plane writing counter
bl,byte ptr num_planes ;select plane to write enable
bl,cl ;this is plane to write enable
cl,bl

bl,0feh sput 2 0 in that plane’s select position
bl,cl

bl,0fh ;keep in REPLACE mode

alups ;assert the new ALU/PS

;Fill that plane with data, 8 words at a time, from vidseg.

H
mov
mov

ri6: push
call
mov
out
out
mov

rt7: mov
inc
out
loop
mov
out
mov
out
mov
out
mov
out
mov
out
out
xor
out
out
mov
out
mov

word ptr curl0,0 ;start write at top left
cx,word ptr gtemp snumber of 8 word writes
cx 3 to fill plane
gdc_not_busy ;wait until GDC has finished
al,0feh ; previous write

S3h,al

S1h,al

cx, 16 ;fetch 16 bytes
al,es:[dil ;fill ptable with data
di ;s to be written

52h,al

rt7

al,49h ;assert the position to
57h,al ; start the write
ax,word ptr curl0

56h,al

al,ah

S56h,al

al,04ah sinit the mask to O0ffffh
57h,al

al,0ffh

S6h,al

56h,al

al,al

54h,al

55h,al

al,4ch

57h,al snow start the write
al,2 sdirection is down
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out 56h,al

mov al,?7 sdo 8 writes

out S6h,al

xor al,al

out 56h,al

mov al,22h ;start the write

out 57h,al

mov al,0ffh

out 56h,al

out 56h,al

add word ptr curl0,08 ;next location to be written
pop cx

loop ri6 ;loop to complete this plane
mov cx,word ptr gtempi ;keep looping until all

loop rts ; planes are written

mov ax,word ptr cs:segment_save

mov es,ax

ret

ritvid endp

segment_save dw 0
cseg ends
end

Set a Rectangular Area to a Color

The example that follows illustrates how to set a rectangular area of the screen to some specified
color. Input data consists of the coordinates of the upper left and lower right corners of the area (in
pixels) plus the color specification (a 4-bit index value). The special case of setting the entire screen
to a specified color is included in the example as a subroutine that calls the general routine.

Example of Setting a Rectangular Area to a Color

;*******l*i****’l*li**&{#*’****************************l***ii**i*{***

.
7

3 procedure set_all_screen *
H *
H purpose: set entire screen to a user defined color *
. *
3 entry: di is the color to clear the screen to *
H exit: fgbg and alups shadow bytes updated *
H register usage: ax,bx,cx,dx,si,di *

;***********¢******li********Q***{********{******Q*i********’********
3
cseg segment byte public ‘codesg’
extrn fgbg:near,gdc_noi_busy:near,imode:near,alups:near
public set_all_screen,set_rectangle
assume cs:cseg,ds:dseg,es:nothing,ss:nothing

7-4
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5

set_all_screen
mov
mov
mov
mov
mov
mov
jmp

set_all_screen

.
7

proc near

word ptr xstart,0 ;start at the top left corner
word ptr ystart,0

ax,word ptr xmax

word ptr xstop,ax ;fetch the bottom right corner
ax,word ptr ymax

word ptr ystop,ax ;coordinates.

set_rectangle

endp

REEZEEEEEEE RS R R R RS E R R R R R R R R SRR SRR R RS R R R R R R R R R RS R R R R R R RS R
El

k)

*

H procedure set_rectangle *
. *
H purpose: set a user defined screen rectangle to a *
H user defined color *
H *
H entry: xstart has the start x in pixels *
3 ystart has the start y in scan lines *
H xstop has the stop x in pixels *
H ystop has the stop y in scan lines *
H di is the color to clear the screen to *
H exit: *
H register usage: ax,bx,cx,dx,di,si,xstart is altered *

EEAEZEZ R RS2SR R R R EEEEEE R RS R AR R R R R R R AR R R R R R R R R R R AR SRR RS R ER RS
El

H
set_rectangle

.
]

proc near

;No validity checks are being made on start and stop coordinates.

I

H xstart must be <= xstop

; ystart must be <= ystop

.
b

;Assert the new screen color to both nibbles of the the foreground/
;background register. Put the option into REPLACE mode with all
;planes enabled and in write-enabled word mode.

mov
mov
mov
shl
or
call
xor
call
and
or

call

bx,di ;di has the color; only low nibble valid
bh,bl ;combine color number into both fg and bg
cl,4 ;shift the color up to the high nibble
bh,cl

bl,bh ;combine high nibble with old low nibble
fgbg sassert new value to fgbg register

bl,bl ;set up REPLACE mode, all planes

alups ;assert new value to ALU/PS register
byte ptr gbmod,0fdh ;set up text mode

byte ptr gbmod, 10h ;set up write enable mode
imode ;assert new value to mode register
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?

;Do the rectangle write.

?

;Do the write one column at a time. Since the GDC is a word device,
;we have to take into account that we might have our write window
;start on a pixel that isn’t on a word boundary. The graphics
;options write mask must be set accordingly. Do a write buffer
;write to all of the rectangle as defined by start,stop. Calculate
;the first curl0. Calculate the number of scans per column to be
swritten.

.
2

mov ax,word ptr xstart ;turn pixel address into

mov cl,4 s word address

shr ax,cl

mov dx,word ptr ystart ;turn scan start to words/linety
mov cl,byte ptr shifts_per_line ;number of shifts

shl dx,cl

add dx,ax ;combine x and y word addresses
mov word ptr curl0,dx sfirst curl0.

mov ax,word ptr ystop ;subtract start from stop.

sub ax,word ptr ystart

mov word ptr nmritl,ax

H
;Program the text mask.
H

;There are four possible write conditions-

partially write disabled to left
completely write enabled

- partially disabled to the right

- partially disabled to both left and right

a o oo
]

;The portion to be write disabled to the left will be the current
;xstart pixel information. As we write a column, we update the
scurrent xstart location. Only the first xstart will have a left
shand portion write disabled. Only the last will have a right
shand portion disabled. If the first is also the last, a portion
s;of both sides will be disabled.

cls1: mov bx,0ffffh ;calculate the current write mask
mov cx,word ptr xstart
and cx,0fh ;eliminate all but pixel information
shr bx,cl ;shift in a 0 for each left pixel

3 to be disabled
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;Write buffer write is done by columns. Take the current xstart
sand use it as the column to be written to. MWhen the word address
;of xstart is greater than the word address of xstop, we are
;finished. There is a case where the current word address of
;xstop is equal to the current word address xstart. In that

;case we have to be concerned about write disabling the bits to
;the right. MWhen xstop becomes less than xstart then we are done.

.
k)

mov ax,word ptr xstart j;test if word xstop is equal
and ax,0fff0h H to word xstart

mov cx,word ptr xstop

and cx,0fffOh

cmp ax,cx sbelow?

ib cls3 s jump if yes

je cls2 ;jump if equal - do last write
jmp exit sall done - exit

;We need to set up the right hand write disable. This is also the
;last write. bx has the left hand write enable mask in it.
;Preserve and combine with the right hand mask which will be
;(f-stop pixel address) bits on the right.

.
2

cls2: mov cx,word ptr xstop ;strip pixel info out of xstop
and cx,0fh
inc cx ;make endpoint inclusive of write
mov ax,0ffffh s;shift the disable mask
shr ax,cl swherever there is a one, we
xor ax,0ffffh swant to enable writes
and bx,ax ;combine right and left masks

i

;bx currently has the mask bytes in it. Where we have a one, we

;want to make a zero so that particular bit will be write enabled.
cls3: xor bx,0ffffh ;invert to get zeros for ones
H

;Assert the new write mask. Make sure that the GDC is not busy
;before we change the mask.

3

cls4: call gdc_not_busy ;check that the GDC isn’t busy
mov al,bh ;assert the upper write mask
out S5h,al
mov al,bl sassert the lower write mask
out 54h,al

2

;Position the GDC at the top of the column to be written. This
;address was calculated earlier and the word need only be fetched
;and applied. The number of scans to be written has already been
scalculated.

7-7
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mov al,49h ;assert the GDC cursor address
out 57h,al
mov ax,word ptr curl0 ;assert word address low byte
out 56h,al
mov al,dh ;assert word address high byte
out 56h,al

;Start the write operation. Textimask, alups, gbmod and fgbg are

;already set up.

7

;Update
scolumn
;pixels

exit:

set_rectangle

cseg
dseg
extrn
extrn
public
xstart
xstop
ystart
ystop
nmritl
dseg

7-8

mov
out
xor
out
mov
out
mov
out
mov
out
mov
out
out

GDC is positioned.

al,4ch ;assert figs to GDC
57h,al

al,al sdirection is down
56h,al

ax,word ptr nmritl

Seh,al s;assert number of write
al,ah ; operations to perform
56h,al

al,22h ;assert wdat

57h,al

al,0ffh

56h,al

56h,al

the starting x coordinate for the start of the next

write.

Strip off the pixel information and then add 16

to it to get the next word address.

and
add
inc
imp

ret

word ptr xstart,0fffOh ;strip off pixel info
word ptr xstart, 16 saddress the next word
word ptr curl0

cls1 s;check for another column to clear
endp

ends

segment byte public ‘datasg’

curl0:word,gbmod:byte,xmax:word,ymax:word
shifts_per_line:byte

xstart,xstop,ystart,ystop

dw
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Vector Write Operations

The examples in this chapter illustrate some basic vector write operations. They cover setting up the
Pattern Generator and drawing a single pixel, a line, and a circle.

Setting Up the Pattern Generator

When operating in Vector Mode, all incoming data originates from the Pattern Generator. The
Pattern Generator is composed of a Pattern Register and a Pattern Multiplier. The Pattern Register
supplies the bit pattern to be written. The Pattern Multiplier determines how many times each bit is
sent to the bitmap write circuitry before being recirculated.

NOTE
The Pattern Multiplier must be loaded before loading the Pattern Register.

Example of Loading the Pattern Register
The Pattern Register is an 8-bit register that is loaded with a bit pattern. This bit pattern, modified

by a repeat factor stored in the Pattern Multiplier, is the data sent to the bitmap write circuitry
when the option is in Vector Mode.

8-1
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;***i***‘0*I-***'l"l'i"l'l*li**li**il'li*{{‘**'l~-llil-l'l*”4‘****!!’{**&!!}****{

.
2

procedure pattern_register
purpose: set the pattern register

entry: bl = pattern data

exit: update pattern register shadow byte

register usage: ax

caution:

you must set the pattern multiplier before
setting the pattern register

*

[E A E X R EREEER SRR R EEEEE SR EEE R R R R R RERRR R R R AR R R R R R R R R R R R R R R R R R RSN

;The pattern register contains a 16-bit pixel pattern that is written

;to the bitmap when the Graphics Option is in Vector Mode.

.
k)

;Sample register values and corresponding patterns are:

.
2
.
7

.
k)

register value pattern output
0ffh 1111111
Oaah 10101010
0f0h 11110000
0cdh 11001101

;The above assumes that the Pattern Multiplier has been set to

smultiply the pattern by 1.

;to multiply the pattern by 3, the above examples, when output to
;the bitmap would look as follows:

.
7

.
7

register value pattern output

0ffh IRRARRRRRREREERRRRRREREN
O0aah 111000111000111000111000
0f0h 111111111111000000000000
Ocdh 111111000000111111000111

segment byte public ‘datasg’

prdata:byte

ends

segment byte public ‘codesg’

extrn gdc_not_busy:near

public pattern_register

assume cs:cseg,ds:dseg,es:dseg,ss:nothing

If the Pattern Multiplier had been set
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pattern_register proc near
call gdc_not_busy ;jdefined in ‘init_option’
mov al,0fbh ;select the pattern register
out S53h,al
mov byte ptr prdata,bl ;update shadow byte
mov al,bl
out 51h,al ;load the pattern register
ret

pattern_register endp

cseg ends
end

Example of Loading the Pattern Multiplier

The Graphics Option expects to find a value in the Pattern Multiplier such that sixteen minus that

value is the number of times each bit in the Pattern Register is repeated. In the following example,
you supply the actual repeat factor and the coding converts it to the correct value for the Graphics

Option.

;l{{ll{«l*llii~l-liil'l-I-I-I--l-l-lll-'I-*{I**l-!il*il!*i&**}****i*i*iil**{ill**l-**

H procedure pattern_mulH@¢t *
. *
H purpose: set the pattern multiplier *
. *
3 entry: bl = value to multiply pattern by (1 - 16) *
3 exit: updated pattern multiplier shadow byte *
3 register usage: ax,bx *
H caution: you must set the pattern multiplier before *
3 setting the pattern register *

3
;'I*l‘l'l'ii'l'I"l'l'l'i*ii*‘l‘I’I{*l-l*I‘I-l-'I'il**ll*'l'i{li*l{**iiiiii*}*l’i}*l’*******
3

dseg segment byte public ‘datasg’

extrn prmult:byte

dseg ends
cseg segment byte public ‘codesg’
extrn gdc_not_busy:near ;jdefined in ‘init_option’

public pattern_mult
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

8-3
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H

pattern_mult proc near
call gdc_not_busy ;defined in ‘init_option’
mov byte ptr prmult,bl ;update multiplier shadow byte
dec bl smake bl zero relative
not bl sinvert it - remember that pattern
;register is multiplied by 16 minus
;the multiplier value
mov al,0fdh ;select the pattern multiplier
out 53h,al
mov al,bl ;load the pattern multiplier
out 51h,al
ret
pattern_mult endp
cseg ends
end

Display a Pixel

The following example displays a single pixel at a location specified by a given set of x and y
coordinates. Coordinate position 0,0 is in the upper left corner of the screen. The x and y values are
in pixels and are positive and zero-based. Valid values are:

x = 0 - 799 for high resolution
0 - 383 for medium resolution
y = 0 - 239 for high or medium resolution

Also, in the following example, it is assumed that the Mode, ALU/PS, and Foreground/Background
registers have already been set up for a vector write operation.

Example of Displaying a Single Pixel

IEEEEEEESEEE RS EEEE SRR EEE R R R R R RS AR R R AR R R R R R R R R RS R R R RSt ER ]
2

k]

H procedure pixel *
H *
H purpose: draw a pixel *
. *
H entry: xinit = x location *
3 yinit = y location *
H valid x values = 0-799 high resolution *
H = 0-383 medium resolution *

; valid y values = 0-239 med. or high res. *

;*l********************I-*l'*********l**********************"****i’*****
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;Do a vector draw of one pixel at coordinates in xinit,yinit. Assume
;that the Graphics Option is already set up in terms of Mode Register,
;Foreground/Background Register, and ALU/PS Register.

.
il

dseg segment byte public ‘datasg’
extrn gbmod:byte,curl0:byte,curli:byte,curl2:byte,xinit:word
extrn yinit:word
dseg ends
cseg segment byte public ‘codesg’
extrn cxy2cp:near,gdc_not_busy:near

public pixel
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

pixel proc near
call gdc_not_busy
call cxy2cp ;convert x,y to a cursor position
mov al,49h ;send out the cursor command byte
out 57h,al
mov ax,word ptr curl0 j;assert cursor location low byte
out 56h,al
mov al,ah ;assert cursor location high byte
out 56h,al
mov al,byte ptr curl2 j;assert cursor pixel location
out 56h,al
mov al,d4ch ;assert the figs command
out 57h,al
mov al,02h ;line direction - to the right
out 56h,al
mov al,6c¢ch ;tell GDC to draw pixel when ready
out 57h,al
ret

pixel endp
cseg ends
end

Display a Vector

The example in this section will draw a line between two points specified by x and y coordinates
given in pixels. The valid ranges for these coordinates are the same as specified for the previous
example. Again it is assumed that the Mode, ALU/PS, and Foreground/Background registers have

already been set up for a vector write operation. In addition, the Pattern Generator has been set up

for the type of line to be drawn between the two points.
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Example of Displaying a Vector

;l*&*****i&*i**{’i{*{lll{i***i#***&ﬁ}*§**li**l*}%’&ll!*’&il*i*{{'**i*

.
2

H procedure vector *
H *
H purpose: draw a vector *
. *
3 entry: xinit = starting x location *
B yinit = starting y location *
H xfinal= ending x location *
H yfinal= ending y location *
H valid x values = 0 - 799 high resolution *
H 0 - 383 medium resolution *
3 valid y values = 0 - 239 high or med. res. *
3 exit: *
H register usage: ax *

;i{ll******{{i&“***}%i**i*l!!}iii!l*}&**Q*&*Q*QG&*&&G{{*}{I’}“**i***l

7

dseg segment byte public ‘datasg’

extrn curl0:byte,curlt:byte,curl2:byte,dc:word,d:word,d2:word
extrn d1:word,dir:byte,xinit:word,yinit:word,xfinal:word
extrn yfinal:word,gbmod:byte,p1:byte

dseg ends

cseg segment byte public ‘codesg’

extrn gdc_not_busy:near,cxy2cp:near

public wvector

assume cs:cseg,ds:dseg,es:dseg,ss:nothing
vector proc near
sDraw a vector.
;Assume the start and stop coordinates to be in xinit, yinit,
;xfinal, and yfinal. The Foreground/Background, ALU/PS, Mode,
;and Pattern Registers as well as the GDC PRAM bytes and all other
sincidental requirements such as '"gdc_not_busy" have been taken
;care of already. This routine positions the cursor, computes the
;draw direction, dc, d, d2, d1 and then implements the actual figs
;and figd commands.

.
7

call gdc_not_busy

call cxy2cp j;convert starting x,y to a cursor position
mov al,49h ;set cursor location from curl0,1,2

out S57h,al sissue the GDC cursor location command
mov al,curl0 ;fetch word - low address

out 56h,al

mov al,curl1 ;fetch word - middle address

out 56h,al
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vi:

quadi12:

quadi:
oct2:
oct3:

quad2:

oct4:

octS:

quad34:

quad3:

oct6:

oct7:

mov
out
mov
cmp
jnz
mov
cmp
jnz
mov
out
mov
out
mov
out
ret
mov
sub
jns
neg
mov
sub
js
cmp
jbe
mov
Imp
mov
imp
neg
cmp
jae
mov
imp
mov
imp
mov
sub
jns
neg
cmp
jbe
mov
imp
mov

jmp

al,curl?2
56h,al
ax,word ptr
ax,word ptr
vi

ax,word ptr
ax,word ptr

;dot address (top 4 bits)/high address

xinit j;start and stop points the same?
xfinal ;jump if not

yinit ;might be - check the y’s
yfinal

v ;jump if not

al,04ch ;write single pixel - current vector write
057h,al ;can’t handle a one pixel write

al,2

056h,al

al,06ch

057h,al

bx,yfinal ;compute delta y

bx,yinit jdelta y negative now?

quad34 ;s jump if not (must be quad 3 or 4)

bx ;delta y is negative, make absolute
ax,xfinal ;compute delta x

ax,xinit ;delta x negative?

quad2 ;jump if yes

ax,bx soctant 2°?

oct3 ;s jump if not

p1,02 sdirection of write

vxind j;abs(deltax)>abs(deltay), independent axis=x-axis
p1,03 sdirection of write

vyind j;abs(deltax)=<abs(deltay), independent axis=y-axis
ax ;delta x is negative, make absolute
ax,bx soctant 47

octS ;jump if not

p1,04 sdirection of write

vyind ;abs(deltax)=<abs(deltay), independent axis=y-axis

p1,05

sdirection of write

vxind ;abs(deltax)>abs(deltay), independent axis=x-axis

ax,xfinal
ax,xinit
quad4

ax

ax,bx
oct?
p1,06

;compute delta x

;jump if delta x is positive

;make delta x absolute instead of negative
;octant 67

s jump if not

jdirection of write

vxind ;abs(deltax)>abs(deltay), independent axis=x-axis

p1,07

sdirection of write

vyind ;abs{(deltax)<=abs(deltay), independent axis=y-axis
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quad4: cmp ax,bx soctant 0°?

jae oct1 ;jump if not
octO: mov p1,0 sdirection of write

jmp vyind ;abs(deltax)<abs(deltay), independent axis=y-axis
oct1: mov p1,01 sdirection of write

jmp vxind j;abs(deltax)=>(deltay), independent axis=x-axis
vyind: xchg ax,bx ;put independent axis in ax, dependent in bx
vxind: and ax,03fffh ;limit to 14 bits

mov dc,ax ;dc=abs(delta x)

push bx ;save abs(delta y)

shl bx, 1

sub bx,ax

and bx,03fffh slimit to 14 bits

mov d,bx ;d=2*abs(delta y)-abs(delta x)

pop bx ;restore (abs(delta y)

push bx ;save abs(delta y)

sub bx,ax

shl bx,1

and bx,03fffh s1limit to 14 bits

mov d2,bx ;d2=2*(abs(delta y)-abs(delta x))

pop bx

shl bx,1

dec bx

and bx,03fffh ;1imit to 14 bits

mov d1,bx ;d1=2*abs(delta y)-1
vdo: mov al,04ch ;issue the figs command

out 57h,al

mov al,08 ;construct p1 of figs command

or al,p1

out 56h,al ;issue a parameter byte

mov si,offset dc

mov cx,08 ;issue the 8 bytes of dc,d,d2,d1
vdo1: lodsb ;fetch byte

out 56h,al jissue to the GDC

loop vdo1 ;loop until all 8 done

mov al,06ch ;start the drawing process in motion

out 57h,al ;by issuing figd

ret

vector endp
cseg ends
end

8-8
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Display a Circle

The example in this section will display a circle, given the radius and the coordinates of the center in
pixels. The code is valid only if the option is in medium resolution mode. If this code is executed in

high resolution mode, the aspect ratio would cause the output to be generated as an ellipse. As in

the previous examples, the option is assumed to have been set up for a vector write operation with

the appropriate type of line programmed into the Pattern Generator.

Example of Drawing a Circle

;**{************Q****Ql{*******l-**-l'***%ﬁ{***l'*&&***i!&i{**********}**

. *
2

H procedure circle ‘ *
H *
; purpose: draw a circle in medium resolution mode *
. *
H entry: xinit = circle center x coordinate (0-799) *
H yinit = circle center y coordinate (0-239) *
; radius = radius of the circle in pixels *
. #*
H caution: This routine will only work in medium *
H resolution mode. Due to the aspect ratio *
H of high resolution mode, circles appear *
H as ellipses. *

;*****l'*&**i'******Qllﬂl-l'i********'l*******}******{*l**“l’**l***********
;Draw an circle.

;This routine positions the cursor, computes the draw direction, dc,
;d, d2, d1 and implements the actual figs and figd commands.

;The Mode Register has been set up for graphics operations, the write
;mode and planes select is set up in the ALU/PS Register, the
;Foreground/Background Register is loaded with the desired foreground
;and background colors and the Pattern Multiplier/Pattern Register is
s loaded. In graphics mode, all incoming data comes from the Pattern
;Register. We have to make sure that the GDC’s PRAM 8 and 9 are all
;ones so that it will try to write all ones to the bitmap. The
;external hardware intervene and put the pattern register’s data
;into the bitmap.

8-9
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extrn gbmod:byte,curl0:byte,curli:byte,curl2:byte,xinit:word
extrn yinit:word,dir:byte,shifts_per_line:byte
dseg segment byte public “‘datasg’

public radius,xad,yad

dc dw 0

d dw 0

d2 dw 0

d1 dw 0

dm dw 0

xad dw 0

yad dw 0

radius dw 0

dseg ends

cseg segment byte public ‘codesg’

extrn gdc_not_busy:near

public circle
assume cs:cseg,ds:dseg,es:dseg,ss:nothing

.
2

circle proc near
call gdc_not_busy
mov al,78h
out 57h,al ;set pram bytes 8 and 9
mov al,0ffh
out 56h,al
out 56h,al
mov word ptr d1,-1 ;set figs d1 parameter
mov word ptr dm,0 ;set figs d2 parameter
mov bx,word ptr radius ;get radius
mov ax,0b505h ;get 1/1.41
inc bx
mul bx
mov word ptr dc,dx ;set figs dc parameter
dec bx
mov word ptr d,bx ;set figs d parameter
shl bx, 1
mov word ptr d2,bx ;set figs d2 parameter
mov ax,word ptr xinit ;get center x
mov word ptr xad,ax ;save it
mov ax,word ptr yinit ;get center y
sub ax,word ptr radius ssubtract radius
mov word pir yad,ax ;jsave it
call acvt ;position cursor
mov byte ptr dir,01h sarc 1
call avdo ;draw it
call acvt ;position cursor
mov byte ptr dir,06h ;arc 6
call avdo sdraw it
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mov
mov
mov
add
mov
call
mov
call
call
mov
call

mov
sub
mov
mov
mov
call
mov
call
call
mov
call

mov
add
mov
mov
mov
call
mov
call
call
mov
call
ret

?

;Convert the starting x,y coordinate

sword value.

ax,word ptr xinit
word ptr xad,ax
ax,word ptr yinit

ax,word ptr radius

word ptr yad,ax
acvt
byte ptr dir,02h
avdo
acvt
byte ptr dir,05h
avdo

ax,word ptr xinit

ax,word ptr radius

word ptr xad,ax
ax,word ptr yinit
word ptr yad,ax
acvt

byte ptr dir,03h
avdo

acvt

byte ptr dir,00h
avdo

ax,word ptr xinit

ax,word ptr radius

word ptr xad,ax
ax,word ptr yinit
word ptr yad, ax
acvt

byte ptr dir,07h
avdo

acvt

byte ptr dir,04h
avdo

;get center x
;save it

;get center y
;add in radius
;save it
;position cursor
sarc 2

;draw it
;position cursor
sarc §

;draw it

;iget center x
ssubtract radius
;save it

;get center y
;save it
;position cursor
sarc 3

sdraw it
;position cursor
sarc 0

sdraw it

;get center x
sadd in the radius
;save it

;get center y
;save it
sposition cursor
sarc 7

sdraw it
;position cursor
sarc 4

sdraw it

pair into a cursor position
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acvti:
mov
xor
mov
shl
mov
mov
mov
div
add
mov
mov
mov
shl
mov
mov
out
mov
out
mov
out
mov
out
ret
avdo: call
mov
out
mov
or
out
mov
mov
avdo1: mov
out
inc
loop
mov
out
ret
circle endp
cseqg ends
end

8-12

cl,byte ptr shifts_per_line j;set up for 32/16-bit

dx,dx

;math - clear upper 16 bit

ax,word ptr yad

ax,cl
bx,ax

ax,word ptr xad j;compute number of words on last line

cx, 16

cx

ax,bx
curl0,al
curl1,ah
cl,04
dl,cl
curl2,dl
al,49h
57h,al
al,curl0
56h,al
al,curlt
56h,al
al,curl2
56h,al

ssave lines * word/line

316 bits/word
sax has number of extra words to add in
;dx has the <16 dot address left over
;this is the new cursor memory address

;dot address is high nibble of byte
;set cursor location to curl0,1,2
sissue the GDC cursor location command
s;fetch word - low address

;fetch word - middle address

;dot address (top 4 bits)/high address

gdc_not_busy

al,4ch
57h,al
al,020h

sissue the figs command

;construct p1 of figs command

al,byte ptr dir

56h,al

;issue a parameter byte

si,offset dc

cx,10
al,[si]
56h,al
51
avdo1
al,b6ch
57h,al

;issue the 10 bytes of dc,d,d2,d1
;fetch byte

sissue to the GDC

;point to next in list

;loop until all 10 done

;start drawing process in motion
;by issuing figd



9

Text Write Operations

In this chapter the examples illustrate coding for writing byte-aligned 8 X 10 characters, determin-
ing type and position of the cursor, and writing bit-aligned vector (stroked) characters.

Write a Byte-Alighed Character

This example uses a character matrix that is eight pixels wide and ten scan lines high. The charac-
ters are written in high resolution mode and are aligned on byte boundaries. The inputs are the
column and row numbers that locate the character, the code for the character, and the color
attribute.

Example of Writing a Byte-Alighed Character

;********************i}}ii****}Q-l-*i*{l*****i*****l*{l**{***l***}}****

. *
7

H procedure gtext *
. *
7

3 purpose: write 8 pixels wide x 10 scan lines *
H graphics text in high resolution *
. *
7

H entry: ax is the column location of the character *
H bx is the row location of the character *
H dl is the character *
B dh is the fgbg *
;****ii*******'l'***lii***i*l***{i****ii*-l***i*****“********l**********

.
7

dse segment byte ublic ‘datasg’
9 9 Y P 9



Text Write Operations

extrn curlO:byte,curl2:byte,gbmod:byte,fg:byte

2

;This table has the addresses of the individual text font characters.
;Particular textab addresses are found by taking the offset of the
;textab, adding in the ASCII offset of the character to be printed
;and loading the resulting word. This word is the address of the
sstart of the character’s text font.

.
2

gbmskl db 0

gbmskh db 0

textab dw 0
dw 10
dw 20
dw 30
dw 40
dw 50
dw 60
dw 70
dw 80
dw 90
dw 100
dw 110
dw 120
dw 130
dw 140
dw 150
dw 160
dw 170
dw 180
dw 190
dw 200
dw 210
dw 220
dw 230
dw 240
dw 250
dw 260
dw 270
dw 280
dw 290
dw 300
dw 310
dw 320
dw 330
dw o 340
dw 350
dw 360
dw 370



Text Write Operations

380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850



Text Write Operations

dw
dw
dw
dw
dw
dw
dw
dw
dw
stext font
space db
db
db
db
db
db
db
db
db
db

exclam db
db
db
db
db
db
db
db
db
db

quote db
db
db
db
db
db
db
db
db
db

860
870
880
890
900
910
920
930
940

11111111b
0ffh
0ffh
0ffh
0ffh
0ffh
0ffh
0ffh
0ffh
11111111b

11111111b
11100111b
11100111b
11100111b
11100111b
11100111b
11111111b
11100111b
11111111b
11111111b

11111111b
0d7h
0d7h
0d7h
0ffh
0ffh
0ffh
0ffh
0ffh
11111111b



Text Write Operations

num

dollar

percent

amp

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11010111b
11010111b
00000001b
11010111b
00000001b
11010111b
11010111b
11111111b
11111111b

11111111b
11101111b
10000001b
01101111b
10000011b
11101101b
00000011b
11101111b
11111111b
11111111b

11111111b
00111101b
00111011b
11110111b
11101111b
11011111b
10111001b
01111001b
11111111b
11111111b

11111111b
10000111b
01111011b
10110111b
11001111b
10110101b
01111011b
10000100b
11111111b
11111111b



Text Write Operations

apos

lefpar

ritpar

aster

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11100111b
11101111b
11011111b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b

11111111b
11110011b
11100111b
11001111b
11001111b
11001111b
11100111b
11110011b
11111111b
11111111b

11111111b
11001111b
11100111b
11110011b
11110011b
11110011b
11100111b
11001111b
11111111b
11111111b

11111111b
11111111b
10111011b
11010111b
00000001b
11010111b
10111011b
11111111b
11111111b
11111111b



Text Write Operations

plus

comma

minus

period

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11101111b
11101111b
00000001b
11101111b
11101111b
11111111b
11111111b
11111111b

11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
11100111b
11100111b
11001111b
11111111b

11111111b
11111111b
11111111b
11111111b
00000001b
11111111b
11111111b
11111111b
11111111b
11111111b

11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
11100111b
11100111b
11111111b
11111111b



Text Write Operations

slash

zero

one

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111101b
11111001b
11110011b
11100111b
11001111b
10011111b
00111111b
11111111b
11111111b

11111111b
11000101b
10010001b
10010001b
10001001b
10001901b
10011001b
10100011b
11111111b
11111111b

11111111b
11100111b
11000111b
11100111b
11100111b
11100111b
11100111b
10000001b
11111111b
11111111b

11111111b
11000011b
10011001b
11111001b
11100011b
11001111b
10011111b
10000001b
11111111b
11111111b



Text Write Operations

three

four

five

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
10000001b
11110011b
11100111b
11000011b
11111001b
10011001b
11000011b
11111111b
11111111b

11111111b
11110001b
11100001b
11001001b
10011001b
10000001b
11111001b
11111001b
11111111b
11111111b

11111111b
10000001b
10011111b
10000011b
11111001b
11111001b
10011001b
11000011b
11111111b
11111111b

11111111b
11000011b
10011001b
10011111b
10000011b
10001001b
10011001b
11000011b
11111111b
11111111b



Text Write Operations

seven

eight

nine

colon

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
10000001b
11111001b
11110011b
11100111b
11001111b
10011111b
10011111b
11111111b
11111111b

11111111b
11000011b
10011001b
10011001b
11000011b
10011001b
10011001b
11000011b
11111111b
11111111b

11111111b
11000011b
10011001b
10010001b
11000001b
11111001b
10011001b
11000011b
11111111b
11111111b

11111111b
11111111b
11111111b
11100111b
11100111b
11111111b
11100111b
11100111b
11111111b
11111111b



Text Write Operations

scolon

lesst

equal

greatr

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
11100111b
11100111b
11111111b
11100111b
11100111b
11001111b
11111111b

11111111b
11111001b
11110011b
11001111b
10011111b
11001111b
11110011b
11111001b
11111111b
11111111b

11111111b
11111111b
11111111b
10000001b
11111111b
10000001b
11111111b
11111111b
11111111b
11111111b

11111111b
10011111b
11001111b
11110011b
11111001b
11110011b
11001111b
10011111b
11111111b
11111111b



Text Write Operations

ques

at

capa

capb

9-12

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11000011b
10011001b
11111001b
11110011b
11100111b
11111111b
11100111b
11111111b
11111111b

11111111b
11000011b
10011001b
10011001b
10010001b
10010011b
10011111b
11000001b
11111111b
11111111b

11111111b
11100111b
11000011b
10011001b
10011001b
10000001b
10011001b
10011001b
11111111b
11111111b

11111111b
10000011b
10011001b
10011001b
10000011b
10011001b
10011001b
10000011b
11111111b
11111111b



Text Write Operations

capc

capd

cape

capf

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11000011b
10011001b
10011111b
10011111b
10011111b
10011001b
11000011b
11111111b
11111111b

11111111b
10000011b
10011001b
10011001b
10011001b
10011001b
10011001b
10000011b
11111111b
11111111b

11111111b
10000001b
10011111b
10011111b
10000011b
10011111b
10011111b
10000001b
11111111b
11111111b

11111111b
10000001b
10011101b
10011111b
10000111b
10011111b
10011111b
10011111b
11111111b
11111111b



Text Write Operations

capg

caph

capi

capj

9-14

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11000011b
10011001b
10011001b
10011111b
10010001b
10011001b
11000011b
11111111b
11111111b

11111111b
10011001b
10011001b
10011001b
10000001b
10011001b
10011001b
10011001b
11111111b
11111111b

11111111b
11000011b
11100111b
11100111b
11100111b
11100111b
11100111b
11000011b
11111111b
11111111b

11111111b
11100001b
11110011b
11110011b
11110011b
11110011b
10010011b
11000111b
11111111b
11111111b



Text Write Operations

capk

capl

capm

capn

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
10011001b
10010011b
10000111b
10001111b
10000111b
10010011b
10011001b
11111111b
11111111b

11111111b
10000111b
11001111b
11001111b
11001111b
11001111b
11001101b
10000001b
11111111b
11111111b

11111111b
00111001b
00010001b
00101001b
00101001b
00111001b
00111001b
00111001b
11111111b
11111111b

11111111b
10011001b
10001001b
10001001b
10000001b
10010001b
10010001b
10011001b
11111111b
11111111b

9-15



Text Write Operations

capo

capp

capq

capr

9-16

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11000011b
10011001b
10011001b
10011001b
10011001b
10011001b
11000011b
11111111b
11111111b
11111111b
10000011b
10011001b
10011001b
10000011b
10011111b
10011111b
10011111b
11111111b
11111111b

11111111b
11000011b
10011001b
10011001b
10011001b
10010001b
10011001b
11000001b
11111100b
11111111b

11111111b
10000011b
10011001b
10011001b
10000011b
10000111b
10010011b
10011001b
11111111b
11111111b



Text Write Operations

caps

capt

capu

capv

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11000011b
10011001b
10011111b
11000111b
11110001b
10011001b
11000011b
11111111b
11111111b

11111111b
10000001b
11100111b
11100111b
11100111b
11100111b
11100111b
11100111b
11111111b
11111111b

11111111b
10011001b
10011001b
10011001b
10011001b
10011001b
10011001b
11000011b
11111111b
11111111b

11111111b
10011001b
10011001b
10011001b
10011001b
10011001b
11000011b
11100111b
11111111b
11111111b



Text Write Operations

capw

capx

capy

capz

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
00111001b
00111001b
00111001b
00111001b
00101001b
00000001b
00111001b
11111111b
11111111b

11111111b
10011001b
10011001b
11000011b
11100111b
11000011b
10011001b
10011001b
11111111b
11111111b

11111111b
10011001b
10011001b
11000011b
11100111b
11100111b
11100111b
11000011b
11111111b
11111111b

11111111b
10000001b
11111001b
11110011b
11100111b
11001111b
10011101b
10000001b
11111111b
11111111b



Text Write Operations

lbrak

bslash

rbrak

caret

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db

11111111b
10000011b
10011111b
10011111b
10011111b
10011111b
10011111b
10000011b
11111111b
11111111b

11111111b
10111111b
10011111b
11001111b
11100111b
11110011b
11111001b
11111101b
11111111b
11111111b

11111111b
10000011b
11110011b
11110011b
11110011b
11110011b
11110011b
10000011b
11111111b
11111111b
11111111b
11101111b
11010111b
10111011b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b



Text Write Operations

underl

lsquot

lita

litb

9-20

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b
00000000b

11111111b
11100111b
11100111b
11110111b
11111111b
11111111b
11111111b
11111111b
11111111b
11111111b

11111111b
11111111b
11111111b
10000011b
11111001b
11000001b
10011001b
11000001b
11111111b
11111111b

11111111b
10011111b
10011111b
10000011b
10011001b
10011001b
10011001b
10000011b
11111111b
11111111b



Text Write Operations

lite

litd

lite

litf

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
11000011b
10011001b
10011111b
10011001b
11000011b
11111111b
11111111b

11111111b
11111001b
11111001b
11000001b
10010001b
10011001b
10010001b
11000001b
11111111b
11111111b

11111111b
11111111b
11111111b
11000011b
10011001b
10000011b
10011111b
11000011b
11111111b
11111111b

11111111b
11100011b
11001001b
11001111b
10000011b
11001111b
11001111b
11001111b
11111111b
11111111b

9-21



Text Write Operations

litg

lith

liti

1it]

9-22

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111001b
11000001b
10010011b
10010011b
11000011b
11110011b
10010011b
11000111b

11111111b
10011111b
10011111b
10000011b
10001001b
10011001b
10011001b
10011001b
11111111b
11111111b

11111111b
11111111b
11100111b
11111111b
11000111b
11100111b
11100111b
10000001b
11111111b
11111111b

11111111b
11111111b
11110011b
11111111b
11110011b
11110011b
11110011b
11110011b
10010011b
11000111b



Text Write Operations

litk

litl

litm

litn

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
10011111b
10011111b
10010011b
10000111b
10000111b
10010011b
10011001b
11111111b
11111111b

11111111b
11000111b
11100111b
11100111b
11100111b
11100111b
11100111b
11000011b
11111111b
11111111b

11111111b
11111111b
11111111b
10010011b
00101001b
00101001b
00101001b
00111001b
11111111b
11111111b

11111111b
11111111b
11111111b
10100011b
10001001b
10011001b
10011001b
10011001b
11111111b
11111111b

9-23



Text Write Operations

lito

litp

litq

litr

9-24

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
11000011b
10011001b
10011001b
10011001b
11000011b
11111111b
11111111b

11111111b
11111111b
11111111b
10100011b
10001001b
10011001b
10001001b
10000011b
10011111b
10011111b

11111111b
11111111b
11111111b
11000101b
10010001b
10011001b
10010001b
11000001b
11111001b
11111001b

11111111b
11111111b
11111111b
10100011b
10011001b
10011111b
10011111b
10011111b
11111111b
11111111b



Text Write Operations

lits

litt

litu

litv

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
11000001b
10011111b
11000011b
11111001b
10000011b
11111111b
11111111b

11111111b
11111111b
11001111b
10000011b
11001111b
11001111b
11001001b
11100011b
11111111b
11111111b

11111111b
11111111b
11111111b
10011001b
10011001b
10011001b
10011001b
11000011b
11111111b
11111111b

11111111b
11111111b
11111111b
10011001b
10011001b
10011001b
11011011b
11100111b
11111111b
11111111b

9-25



Text Write Operations

litw

litx

lity

litz

9-26

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db
db

11111111b
11111111b
11111111b
00111001b
00111001b
00101001b
10101011b
10010011b
11111111b
11111111b

11111111b
11111111b
11111111b
10011001b
11000011b
11100111b
11000011b
10011001b
11111111b
11111111b

11111111b
11111111b
11111111b
10011001b
10011001b
10011001b
11100001b
11111001b
10011001b
11000011b

11111111b
11111111b
11111111b
10000001b
11110011b
11100111b
11001111b
10000001b
11111111b
11111111b



Text Write Operations

lsbrak db 11111111b
db 11110001b
db 11100111b
db 11001111b
db 10011111b
db 11001111b
db 11001111b
db 11100011b
db 11111111b
db 11111111b

vertl db 11111111b
db 11100111b
db 11100111b
db 11100111b
db 11100111b
db 11100111b
db 11100111b
db 11100111b
db 11100111b
db 11111111b

rsbrak db 11111111b
db 10001111b
db 11100111b
db 11110011b
db 11111001b
db 11110011b
db 11100111b
db 10001111b
db 11111111b
db 11111111b

tilde db 11111111b
db 10011111b
db 01100101b
db 11110011b
db 11111111b
db 11111111b
db 11111111b
db 11111111b
db 11111111b
db 11111111b

dseg ends

cseg segment byte public ‘codesg’

public gtext
extrn mode:near,gdc_not_busy:near

assume cs:cseg,ds:dseg,es:dseg,ss:nothing
gtext proc near

9-27



Text Write Operations

;We are going to assume that the character is byte-aligned. Anything
;else will be ignored with the char being written out to the integer
;of the byte address.

;Special conditions: if dl=0ffh - don’t print anything.

; 1)Make sure that the Graphics Option doesn’t have any pending
;operations to be completed.

32)Turn the x,y coordinates passed in ax,bx into a cursor word
;address to be saved and then asserted to the GDC.

;3)If the current foreground/background colors are not those
;desired, assert the desired colors to the Foreground/Background
;Register.

;4)Determine in which half of the word the character is to be
;written to and then enable that portion of the write.

;5)Check to see if the character we are being requested to print is
;legal. Anything under 20h is considered to be unprintable and so we
;just exit. We also consider 0ffh to be unprintable since the Rainbow
suses this code as a delete marker.

:16)Turn the character’s code into a word offset. Use this offset to
;find an address in a table. This table is a table of near addresses
;that define the starting address of the ten bytes that is the
sparticular character’s font. Fetch the first two bytes and assert to
;the screen. We have to assert write buffer counter reset because we
;are only using two of the words in the write buffer, not all 8.
;Each byte is loaded into both the left and right byte of a write
;buffer word. The GDC is programmed to perform the two-scan-line
;write and we wait for the write to finish. The next 8 scan lines
;of the character font are loaded into both the left and right bytes
;of the write buffer and these eight lines are then written to the

;screen.
push ax
call gdc_not_busy
pop ax
3Ax = the column number of the character. Bx is the row number.
;In high resolution, each bx is = 640 words
;Cursor position = (ax/2)+10*(bx*scan line width in words)
mov di,ax ;save the x so that we can check it later
shr ax, 1 ;turn column position into a word address
mowv cx,6 ;high resolution is 64 words per line
shl bx,cl ;bx*scan line length
mov si,bx ;save a copy of scan times count
mov cl,3 ;to get bx*10 first multiply bx by 8
shl bx,cl sthen
add bx,si ;add in the 2*bx*scan line length
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add bx,si ;this gives 10*bx*scan line length
add bx,ax ;combine x and y into a word address
mov word ptr curl0,bx j;position to write the word at

i
;Assert the colors attributes of the character to fgbg. Dh has the
;foreground and background attributes in it.

cmp dh,byte ptr fg ;is the fgbg color the one we want?
jz cont ;jump if yes

mov al,0f7h

out S53h,al

mov byte ptr fg,dh

mov al,dh

out 51h,al

;Assert the graphics board’s text mask. The GDC does 16-bit writes
5in text mode but our characters are only 8 bits wide. We must enable
shalf of the write and disable the other half. If the x was odd then
senable the right half. If the x was even then enable the left half.

cont: test di,1 ;is this a first byte?
jnz odd ;jump if not
mov word ptr gbmskl,00ffh
jmp com
odd: mov word ptr gbmskl,0ff00h
com: call stgbm ;assert the graphics board mask

3

;0nly the characters below 127h are defined - the others are legal
;but not in the font table. After checking for a legal character
;fetch the address entry (character number - 20h) in the table.
;This is the address of the first byte of the character’s font.

2

cmp dl,1fh sunprintable character?
ja cont0 ;jump if not
jmp exit ;don’t print illegal character
cont0: cmp dl,0ffh s3is this a delete marker?
jnz cont1 5jump if not
jmp exit s;exit if yes
cont1: sub dl,20h ;table starts with a space
xor dh,dh ; at 0
mov bx,dx saccess table & index off bx
shl bx,1 ;byte to word address offset
mov si,textablbx]

:Textab has the relative offsets of each character in it. All we have
;to do is add the start of the font table to the relative offset of
;the particular character.
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add si,offset space jcombine table offset with
;character offset
3
;Transfer the font from the font table into the write buffer.
sWrite the first two scans, then do the last 8.

.
k]

cld smake sure lodsb incs si.

mov al,0feh ;reset the write buffer counter
out 53h,al

out 51h,al

lodsw ;fetch both bytes.

out 52h,al ;put the byte into both 1 and 2
out 52h,al ;write buffer bytes

mov al,ah

out 52h,al ;put the byte into both t and 2
out 52h,al ;write buffer bytles

mov al,0feh ;reset the write buffer counter
out 53h,al

out 51h,al

;Check to see if already in text mode.

test byte ptr gbmod,2

jz textm sjump if in text mode else
and byte ptr gbmod,0fdh sassert text mode
call mode
textm: mov al,49h sassert the cursor command
out 57h,al
mov ax,word ptr curl0
out 56h,al
mov al,ah
out 56h,al
mov al,4ah ;assert the mask command
out 57h,al
mov al,0ffh
out S6h,al
out 56h,al
mov al,4ch ;assert the figs command
out 57h,al
xor al,al sassert the down direction to write
out 56h,al
mov al,1 ;do it 2 write cycles
out S6h,al
xor al,al
out 56h,al
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mov al,22h s;assert the wdat command
out 57h,al

mov al,0ffh

out 56h,al

out Seh,al

;
sWait for the first two scans to be written.

bl

mov ax,422h ;make sure the GDC isn’t drawing
out S7h,al swrite a wdat to the GDC
here1l: in al,56h ;read the status register
test ah,al ;did the wdat get executed?
jz here1 s jump if not

3si is still pointing to the next scan line to be fetched. Get the
snext two scan lines and then tell the GDC to write them. No new
scursor, GDC mask, graphics mask or mode commands need be issued.

2

mov cx,8 ;eight scan lines
ldcr: lodsb ;fetch the byte
out 52h,al ;put the byte into both 1 and 2
out 52h,al ;write buffer bytes
loop ldcr
mov al,4ch ;assert the figs command
out 57h,al
xor al,al sassert the down direction to write
out 56h,al
mov ax, 7 ;do 8 write cycles
out 56h,al
mov al,ah
out 56h,al
mov al,22h ;assert the wdat command
out S7h,al
mov al,0ffh
out S6h,al
out 56h,al
exit: ret
stgbm: mov ax,word ptr gbmskl
out 54h,al
mov al,ah
out 55h,al
ret

gtext endp
cseg ends
end
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Define and Position the Cursor

There are two routines in the following example. One sets the cursor type to no cursor, block,
underscore, or block and underscore. It then sets up the current cursor location and calls the second
routine. The second routine accepts new coordinates for the cursor and moves the cursor to the new
location.

Example of Defining and Positioning the Cursor

EEEEEEEEEEEEEEEEEEEEEEERERE R R EEE R R R R R R R EE R R R R R R R R R R R RS RS SRR SESES]
k]

. *
k]

H procedure gsettyp *
. *
H purpose: assert new cursor type *
H entry: dl bits determine cursor style *
H (if no bits set, no cursor is displayed) *
H bit 0 = block *
H bit 1 = undefined *
H bit 2 = undefined *
H bit 3 = underscore *

;******4‘************i***li*ﬁ*********li*****‘lifi**{**i*llil****l‘****!

)

dseg segment byte public ‘datasg’
extrn curlO:byte,curl2:byte,gbmod:byte
block db 0,0,0,0,0,0,0,0,0,0
cdis db 0
lastcl dw 0
dw 0
ocurs db 0
newcl dw 0
dw 0
ncurs db 0
unders db 0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0ffh,0,0ffh
userd db 0,0,0,0,0,0,0,0,0,0
dseg ends

;Implements the new cursor type to be displayed. The current
;cursor type and location must become the old type and location.
;The new type becomes whatever is in dl. This routine will fetch
;the previous cursor type out of NCURS and put it into OCURS and
;then put the new cursor type into NCURS. The previous cursor
;coordinates are fetched and put into ax and bx. A branch to
;GSETPOS then erases the old cursor and displays the new cursor.
;Cursor type bits are not exclusive of each other. A cursor can
sbe both an underscore and a block.
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; dl= 0 = turns the cursor display off
; 1 = displays the insert cursor (full block)
; 8 = displays the overwrite cursor C(underscore)
H 9 = displays a simultaneous underscore and block cursor
cseg segment byte public ‘codesg’
extrn mode: near
assume cs:cseg,ds:dseg,es:dseg,ss:nothing
public gsettyp
gsettyp proc near
mov al,byte ptr ncurs ;current cursor becomes
mov byte ptr ocurs,al ; old cursor type
mov byte ptr ncurs,dl ;pick up new cursor type
mov ax,word ptr newcl ;pick up current x and y
mov bx,word ptr newcl+2 H cursor coordinates
jmp p