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;s keyb6.asm
; Example of custom keyboard support software
;
Stackl SEGMENT PARA STACK ’STACK’
DB 256 DUP(?) ; 256d bytes of stack space

Stackl ENDS

r

Data SEGMENT PARA PUBLIC ’‘Data‘’

Buffer DB ? ; 1 byte keyboard buffer

Buff Flag DB ? ; 0 - Buffer empty, 1 - Char in
; Buffer

Msg3 DB ’ PRESS ANY KEY AND YOU WILL SEE IT ON THE’
DB ’ SCREEN (PRESS ESC TO QUIT)’,10,13,7§”*

Oldbios_Off DWw 0

Oldbios_Seg DW 0

; ScanTable converts scan codes received from the keyboard
: into their corresponding ascii character codes:
ScanTable DB 0,1,71234567890-=/,8,0

DB ’QWERTYUIOP[]1’,0Dh,0

DB 'ASDFGHJKL;’,0,0,0,0

DB 'ZXCVBNM, ./’,0,0,0

B * r,0,0,0,0,0,0,0,0,0,0,0,0,0

DB *789-456+1230."

Data ENDS
Code SEGMENT PARA PUBLIC ’‘Code’
Start PROC FAR

Standard program prologue

e e W

ASSUME CS:Code

PUSH DS : Save PSP SED addr
MOV AX,O
PUSH AX : Save RET addr offset (PSP+0)

MOV AX,Data
MOV DS,AX ; Establish Data SEG addressability

ASSUME DS:Data

Partl: Setup our own keyboard interrupt service routine

e Wg Wy

MOV AH,09
MOV DX, OFFSET Msg3
INT 21h

e



#
#
CLI H ##t#
MOV AX,O }
MOV ES,AX ; Point extra segment at the ...
; ... interrupt service routine address table
MOV DI, 36 7 Offset of entry for type code 05h
MOV AX,ES: [DI] ;1 save old bios offset
MOV QOldbios Off,AX 7in Oldbios_Off
MOV WORD PTR ES:[DI],OFFSET Kbint ;
; Offsget of our service rout
MOV AX,ES: [DI+2] ;save old biocs segment
MOV Oldbios Seg,AX :in Oldbios_Seg
MOV ES:[DI+2],CS ; SEG of our service routine
STI ; Enable interrupts to the CPU
7
HE R e P S e e P 4 B
; Part2: Read from keyboard and display chars on screen
rF
Forever:
CALL Kbget ; Wait for a character from the kevboard
CMP AL, 01 ; check for "esc"=quit =01
JZ Quit
PUSH AX Save the character
CALL DispChar Display the character received
POP AX Restore the character

CMP AlL,O0Dh
JNZ Forever
MOV AL, OAQh
CALL DispChar

WE Ne Mg Mg wp we W

Was it carrige return?

Repeat loop if not

Yes it was, we must also display ...
... aline feed.

JMP Forever Stay in this loop forever.

-

-

; ##4 #4384
; # #
; # #
; #itH #itd#
Quit: H
CLI ;disable interrupt
MOV AX,0 :raegstore the o0ld biocs keyboard routine
MOV ES,AX H
MOV DI, 36 }J
MOV AX,0ldbios Off ;

MOV
MOV
MOV
STI

ES: [DI].,AX
AX,0ldbios_Seg
ES: [DI+2],AX

g g e W

Return to DOS

e ws we




Call Kbget to wait for a character to be received from
the keyboard. The character is returned in reg AL.

e ™ Wms W

Kbget PROC NEAR

CLI ; Disable interrupts

CMP Buff Flag,0 ; Is buffer empty?

JNZ Kbget2 ; ->No

STI : Re-enable interrupts

JMP FEbget ; Wait until something in buffer
3 There is something in the buffer, get it:
Kbget2:

Get char at buffer start
Signal Buffer empty
Re-enable interrupts
Return from Kbget

MOV AL,Buffer
MOV Buff Flag,0
STI

L1

L1

H
LU 1Y

H
; Kbint is our own interrupt seviice routine
;

Kbint PROC FAR
PUSH DS ; save all altered registers

PUSH BX
PUSH AX

Establish addresability of our data segment:

e ma g

MOV AX,Data
MOV DS,AX

e

#4#4 Ha#
# # #
# # #

##i HHH HiH

-

g e WMe N W

Read the keyboard data and send acknowlege sigmal

1)

e

Read kevboard input

Save kevboard input

Read 8255 port pb

Set keyboard acknowlege signal
send keyboard acknowlege signal
Reset keyboard acknowlege signal
Restore original 8255 port pbd

IN AL, 60h
PUSH AX

IN AL, 61h
OR AL, 80h
OUT 61h,AL
AND AL,7Fh
OUT 61h,AL

e

™

e e My we W




WA WME We M N W Wa W

N wE W

LI )

LTI

TE WE Wa W WE A e

Kbint2:

Kbint

Uses

[w BLURELTI VI DR

Decode the scan code raceived:

POP AX

TEST AL,80h

JNZ Kbint2

MOV BX,OFFSET ScanTable
XLATE

CMP AL, O
JZ Kbint2

Place the ASCII character into

MOV Buffer,AL
MOV Buff Flag,1

POP AX
POP BX
POP DS
IRET
ENDP

video interface in BIOS

ispChar PROC NEAR

PUSH BX :
MOV BX,0 2
MOV AH,14 ;
INT 10h ;
POP BX :
RET :

DispChar ENDP

Start
Code

ENDP
ENDS

END Start

A M MR W WME WE N Na

the buffer:

Now indicate "END OF INTERRUPT" to the interrupt controller:

# *
# #
# #

Regain the keyboard imput (AL)
Is it a key being released
Branch if yves, we ignore these
Scan code - ASCII table
Convert the scan code to

an ASCII char

Ig it a valid ASCII key
Branch if not

Place char in buffer
Signal char in buffer

o e e e S e e S i ——————————————— —
N E N T S S S S S S S S S S S S S S S S S S ST R EEEEEEEE N R e E o=

e e e e e e e e e e e e e e e e v P mip i i WU S v e e e S St O S et e
R N S S S S S SN SN N I L L N S S S S S NS e EEEEE ===

H
: Send "EOI"™ command ...
3 ... to 8259 command register

Restore all altered registers

LT

Return from interrupt

e

Subroutine to display a character on the screen.
Enter with AL = character to be displayed

Save BX register

Select display page 0
Function code for write

Call video driver in BIOS
Restore BX register

Return to caller of ’‘DispChar’



E:\>keybb6.exe
PRESS ANY KEY AND YOU WILL SEE IT ON THE SCREEN (PRESS ESC TO QUIT)

USER ECHO
IS ALWAYS UPPER CASE

E:\>
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<-BACKGROUND-> <---FOREGROUND--->
7 6 5 4 3 2 1 0

B[R G B [ R| G B

B - Blink ( 1 - Foreground character blinks }
R - Red

G - Green

B - Blue

I

Intensity ( 0 - Low, 1 - High)

@391 ,3D4h - 3D5h ports-n a1 77 qomd 3w CPU-n 1> wmd
DX O°Y3 93K .CUrsor-T DIPURY LTANRM f% R (OXwn 1v2) DA
.10h BIOS fassn nprop "y qomn 1w

3D4h ©°vYYD 7T NIRIA NITAIAN DX NPIPn JoBT DYV ITT NviDINa
:3D5h -
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:(ney wY) whnwl YINIRY BYDIYH
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.(14 v 0 W)

cursor-n  navgn% 1annn 23235 woten 3D5h v1o :3D4h wiepa 11 33N
(15 1w 1 )

bw abnnan nTapa? 11°by nvas wnior 3D5h vavp :304h vatp2 12 109N
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bw n%nnmn nTapab jannn neas waton 3D5h vase :304h vapa 13 15N
. (B800h vimap nb*nnm» © N33 LO ) OB NAIXN

cursor-n gip n? 11°%y nva> waion 3D5h voip :3D4h vatba 14 10N
. (B800h wanap nb+nn» ovnaz von)



cursor-m  BIpY»? 1INN n*a3 waisn 3D5h vavp :3D4h vwa 15 133N
. (B800h wimap nY>nn» o nax vern)

yax2 o°- 'A' v nyvw 50 7970 Avxc Jomh Sy nvaSInn n¥an oy
~'C'-2 maqTa spbnavw o230 "B Yw namw 50-3 18%nae mananaw nban
R¥®3  cursor-m .g*332 aov-'D' br miw 50-2  sabmyesw oUman ov
b»mn» ov-'D'-7 0% Avamn oy .ov- 'B'-7 AR nnn nwn nnx nbenna
ng n? Lavsbn o army mv- 'A'-n nbsnnb Ty oot 3R Yw o qiem Jebhn
wpn Pw nooil nxenYy H170T naveyy  ovaar (Esc wveynb)  Rumwby  wpn
Nv35900 01°0% Brvac Esc nxen% LamaR vt xambo

»"y o.asxnb Pdv qommwm anac qomm 1930t nanys nvaainng Syana
o¥13 1193 Dw Anx pbmonaxan ovp Y53 aa1¥nn Yo abnnan n1ipd 1w
*"y KPR DWW 0037 n3en3 My XD masenn vvw bw o, ara nbiven L qonh
.Hardware Scrolling x9p3 %mnam n1vpa *13w

X*T N¥a5vnn 9o

7w a0 n 40 Yw naaaw 25 - 25x40 wopv Tmy  qoma hx o qravab -

INT 10h  BIOS-n nivorn "y (%P3 77172 7w’ o*in 80-% T13%33)

wRY . RD v INT 10h w9132 o>was% padva ®Y AH = 0, AL = 1 mv¥oIx
.B800h vamag YW 10707 NR 3°¥» Jou AT T pA

Y'Y DU2%W Y2IRD P 270 .TomR 1IT9CTY vaxtm (oann cabvm -
o*-'A'-1 na'n> bwmb .ovp 2000 ovn navnsy AX-b vaxon 7iwa naxn
"y ey

MOV AL, 'A’

MOH AH,03h

MOV CX,2000

Loopl:
MOV ES:[DI],AX
ADD DI,2
LOOP Loopl

m2°n3 Yar 1195°71% 73vns n1pp R0 MOV ES:[DI],AX m1yppn nnaxob
. 11713712 n3en0 wrn OUT-% anys it ©9D nbawd anywyswn B80Oh wimanh
yaxa oo-'A' Yw nyvw 50 Yw qomn 11a0rh macn> RUTOIRD navnwmn



MOV BX,40*63
MOV DX,3D4h

MOV AL, 14
MOV AH,BH
OUT DX,AX
MOV AL, 15
MOV AH,BL
OUT DX,AX

naynaent  ntan

.n%sn

NTIPEN 'Y WYl 377 .cursor-i oIptn nyap -

waen OUT-h1 "nYY snavewnn nean aeae 1wxon OUT-n

Y0 64-n 1912 JIWRIM TIMYI cursor-1 DR owpmn YT naTipsn LnanD

MOV DX, 3D4h

MOV AL,12
MOV AH,BH
ouT DX,AX

MOV AL,13
MOV AH,BL
OUT DX,AX

R CI-HERARFLY
bw nx»1%%> paon nvisanm aTn abwnn
nanmt -
wpn n¥>n> npeTa -
Jonn Sw aasynn be adbnnan nTIps 1w -

1073w v3w3a Y)Y onT NAIXn Yw abnnan n1ipy tvw

nyTIpen *"Y 2n51 NI snavnwni hean

nYTYebn *"y 3n33 NIND CnaynwnT nvan



B8OOh.ASM
This program demonstrates the use of hardware scrolling.

Direction

Data
Code
Start

e W W

ASSUME

PUSH
MOV
PUSH
MOV
MOV

ASSUME

Partl

e Wi W

MOV
MOV
INT

e

MOV

MOV
MOV
MOV
MOV

L1}

MOV
Loopl:

e

MOV
MOV

-

MOV
Loop2:

SEGMENT PARA STACK ‘STACK’

DB 256 DUP((Q)
ENDS
SEGMENT PARA PUBLIC ’‘Data’
DB 0 ; Number of lines scrollled down
DW 0
DB 0 ; The scroll direction
0=Down 1=Up
ENDS
SEGMENT PARA PUBLIC ‘Code’
PROC FAR

Standard program prologue

CS:Code

DS ; Save PSP segment address

AX,0

AX ; Save RET address offset (PSP+0)
AX,Data
DS,AX
DS:Data

Establish Data segment addressability

s

: Initialize the display adapter

AH, 0O ; Select function = ’SET MODE’

AL,1 ; 40 BY 25 Color image

10H ; Adapter initilizedD. Page 0 displayed

AX,0B800h ; Segment address of memory of coler adapter
; in text mode

ES,AX ; Set up extra segment register

DI, 0 ; Initial offset address into segment

AL, 'A’ ; Character A to fill adapter memory

AH,03h ; Attribute byte: BLUE + GREEN = LIGHT BLUE

CX,2000

MOV ES:[DI],AX

ADD DI,2
LOOP Loopl

AL, ‘B’ ; Character B to f£ill adapter memoory
AH,Q5h ; Attribute byte: BLUE + RED = PURPLE
CX, 2000

MOV ES: [DI],AX

ADD DI,2Z2
LOOP Loop2



b 1]

MOV AL, ’C’ ; Character C to fill adapter memory
MOV AH, 06h ; Attribute byte: GREEN + RED = BROWN
MOV CX, 2000
Leoop3:
MOV ES:[DI].,AX
ADD DI.2
LOOP Loop3
MOV AL, 'D’ ; Character D to £ill adapter memory
MOV AH, 07h ; Attribute byte: GREEN + RED + BLUE = WHITE
r
MOV CX, 2000
Loopd: '
MOV ES:[DI],AX
ADD DI,2
LOOFP Loopd

Set the cursor address registers

LTI TR TR T]

MOV BX,40*63 ; Cursor position: 40th row, Col 0

MOV DX, 3D4dh : 3D4h - 3D5h: Display adapter ports

MOV AL,14 : 14 - Cursor address high byte register
MOV AH,BH ; Load AH with desired high byte value
cuT DX, AX ; Output AL to port 3D4h, AH to port 3D5h
MOV AL, 15 ; 15 - Cursor address low byte register
MOV AH, BL ; Load AH with desired low byte value
ouT DX, AX ; Output AL to port 3D4h, AH to port 3D5h

PART 2 : Scroll the display every second until a key is hit

[w BLTI CRR T

alay:

; Delay AL*CX operations

MOV AL, 200
Tenth:

MOV CX,60000
Dloop:

LOOP Dloop

DEC AL

CMP AL, O

JNE Tenth
r

MOV AH,1 ; User pressed key?

INT 16H

JZ Scroll : No, scroll

MOV AH,C ; Yes, read the key

INT 16H

CMP AH, 1 ; Is it Esc?

JE ToReturn ; Yes - return to DOS

MOV AH, D ; No: Wait for another key

INT 16H

CMP AH,1 Was it Esc?

LI ]

JE ToReturn Yas - return to DOS



Scroll:

e

1)

“ua

e

.
r

ToReturn:

Start
Code

..

BX,Base
Direction, 0
Backwards

e N e

Count
Count, 160
Down_0Ok

e w2 W

Direction, 1

L1}

BX,40
Base,BX

LU T

SHORT Update

Count
Count., 0
Up_Ok

LI T 1)

Direction, 0

BX,40
Base,BX

e N

DX, 3D4h
AL, 12
AH,BH
DX, AX
AL,13
AH,BL
DX, AX

Delay

MOV AX,3
INT 10h
RET H
ENDP
ENDS
Start

~e

e WM W M W e W

No - Continue

Retrieve present location
Backwards or Forwards?
Direction = 1: Backwards
Direction = 0: Forwards
Advance 1 line

End of 4 pages?

No

Yes, reverse direction

No: Advance 1 line
Store location

Backtack 1 line
Reached first linev?
No

Yes, reverse direction

Backtack 1 line
Store location

3D4h - 3DBh: Display adapter ports
Display position high byte register
Move desired high byte value toc AH
OCutput AL to port 3D4h, AH to port 3D5h
Display position low byte register
Move desired low byte value to AH
Output AL to port 3D4h, AH to port 3D5h

: Repeat the process

Restore adapter mode

Return to DOS



cursorZ.asm X»al1T nYisan

s .vomn DAy Gw o o @vbdYa  oYLRPROR  BUATIY MAYII 1T NCI5ANN
Joni 17a%n WKRD OoMA YIAR2 A’ DR DR 30¥nY RUM Y It DI
(Esc vynb) xymd> wpr ny ¥ a? YO .vvnnnp 2N3H CUrSOY-TY PO
7w »39'pn cursor-% 7y 'A'-% jannn wpn 772 nawb cursor-% DAY
.nv359n7 pyveY R*3 Esc nxen% .avmy nyawsn o v1003

11°%91 PR L 1annn Baaas 1avby Yhaa veb vapa cursor-n bw bTian

7133 7 mab A%y neasana .15 Ry anva pannnay 0 Woamm naea

cursor-i 93"5%  .y'nnn» 15 v 9pom Y5 ywnnn Paasy 14-H 0-n 1vhy
.15-5 14-» xan :"9aaaa™ obweavmy 15-% 0-» xI r37vmn

port-aw >xana port 3D5h 139n s3% yapa cursor-n bw  1vdyn biaan
. (Ah) 10 3vn 1aw> 3D4h

port-aw xan2 port 3D5h 13 n >pb wap3 cursor-n YW 1wnnnn Yiaan
.(Bh) 11 9yvwn rav~ 3D4h

nYTIPER MY TEYI *39°H7 cursor-T nyrap 9o°n°

MOV DX, 3D4h
MOV AX,000Ah
OUT DX,AX
MOV AX,0F0Bh
OUT DX,AX

NITIPDR Y AWYI SpvivdR cursor-n nyvaph

MOV DX,3D4h
MOV AX,OEQAh
OUT DX, AX
MOV AX,O0FOBh
ouT DX,AX



nITYpen *My Nyl om»a 1970 nptnn

MOV AX, 0B80Oh
MOV ES,AX

MOV DI,O

MOV AL,' '

MOV AH,OEh

MOV CX, 1000
CLD

REP STOSHW

Sy (Inw Yon moynd) wAT 290X YAX3A 0UA1IID OB DITAT ANIVBOMY
.Town v (@bw Jom IR nalwwxa e 25) ovavoxan osann 1000 vap
ES:[DI] naans2 AX Sw  2'na NN a2°¥sT nryonn n1apd xon STOSW
nTIpdn neabw navawn (2-2 nvomiwar DI ovivps
MOV CX, 1000
CLD
REP STOSW
."ES:[DI] pasno» “na p*na 1000 7% AX 1330 nx 3an3"  snsvoem
bw nRYIND NIman PIpw HaT7 wantm WRD A2V NN NTIWDR YINY

Mov CX,1000
Loopl:
MOV ES:[DI],AX
ADD DI,2
LOOP Loopl

2ax 937 Yo% 71195°1% navns n%wp S5 972 ki REP STOSW-n naynwn

.Joni ©2vI5% Memory Mapped I/0 wwia>p B80Oh Tx» 0»30m7 vINAD

77PN Y'Y Ny e Ypa Yy 290 'A'-D oma DeYERRA nxawnT v

MOV BYTE PTR ES:[2*(12*40+20)],'A’

-1) 12 qpom nawa (Yxown nxpan 21-1) 20 9pom T 1290 anTyEwn
“"y 9% @tep yapd oanmen vaxn LAY R qoma bw (1vbenonzpon 13
.REP MOVSW-n



nyTipon "y b80Ch.asm nv15In3 n5 prabw YIw3 WY cursor-i DIy

MOV BX, 12*40+20
MOV DX,3D4H

MOV AL,14

MOV AH,BH

OUT DX,AX

MOV AL, 15

MOV AH,BL

OUT DX, AX

Dip s P 11°%Y nva nyrap wasn AH-1 AL = 14 -1 DX = 3D4h =wxo
1IN nv3 nysap wess AH-5 AL = 15 -1 DX = 3D4h -wx> ,cursor-n
.cursor-n pIpen Hw



Cursor2.asn

e ma e e e we

This program demonstrates cursor manipulation.

Stak SEGMENT PARA STACK ‘STACK’

DB 256 DUP(0)

Stak ENDS

H

Data SEGMENT PARA PUBLIC ‘Data‘’

CursorPos DW 0 ; Number of lines scrolled down

Base DwW 0

Data ENDS

Code SEGMENT PARA PUBLIC ’‘Code’

.386 ; Enable 386 ccoumands

SetCursorPos PROC NEAR

; Set Cursor to position in BX

; Input: BX

; Output: None

H
MOV DX,3D4H ; Point to 3D4H - 3D5H port pair
MOV AL, 14 ; Address of cursor register pos high byte
MOV AH, BH ; Get desired value of cursgor pos high byte
ouT DX, AX ; Port(3ndh) = 14, Port(3D5h} = Value of BH
MOV AL, 15 ; Address of cursor register pos low byte
MOV AH,BL : Get desired value pf cursor pos low byte
ouT DX, AX ; Port(3D4h) = 15, Port(3D5h) = Value of BL
RET : Return to caller

SetCursorPos ENDP

H

Start PROC FAR

.
r

; STANDARD PROGRAM PROLOGUE

r

: Save PSP segment address
Save INT 20h address coffset (PSP+0)

Establish Data segment addressability

Selact function = ’Set mode’
40 by 25 color image
Adapter initialized. Page 0 displayed

Segment address of memory on color adapter

Set up extra segment register

Initial offset address into segment
Character space to £ill adapter memory
Attribute byte : Intense yellow
Initialize count, 1 Screen

Write forward

ASSUME CS8:Code

PUSH DS

MOV AX,0

PUSH AX H

MOV AX,Data

MOV DS, AX H

ASSUME DS:Data
;Partl : Initialize the display adapter
7
- MOV AH, O ;

MOV AL, 1 }

INT 10h H

MOV AX, 0B800Oh ;

MOV ES, AX ;

MOV DI,0 H

MOV AL,’ ' ;

MOV AH, OEh ;

MOV Cx,1000 ;

CLD :

REP STOSW ; Write



Write ‘A’ in mid screen

we W Wy

MOV BYTE PTR ES:{2*(12*40+20)]1,'A’

Set the cursor address registers

" mr W

MOV BX,12*40+20
CALL SetCursorPos

PART 2 : Wait for key strike

Wait for key

B ome wa me we

extLoop:

MOV AH, O ; Wait and read key
INT 16h ;

CMP AH,1 ; Is it Esc?

JE ToReturn ; Yes - Return to DOS

Not esc key - change cursor

we hu wa

3D4H Graphics adapter address register poft
3D5H Graphics adapter data register port

Ny g

L

MOV DX,3D4dh ; Point TO 3D4h - 3D5h port pair

MOV AX,C00Ah ; Cursor start address (0Ah) - value 0 (00h)
ouT DX, AX ; Port(3D4h) = OAh, Port(3D5h) = 0Olh

MOV AX,O0F0Bh ; Curscor end address - Value 15 (CEh)

our DX, AX ; Port(3D4h) = 0Bh, Port(3D5h) = QOEh

L1

Wait for key

e we

MOV AE,O
INT 16h
CMP AH,1 ; Is it Esc?
JE ToReturn ; Yes - Return to DOS
it MOV DX, 3D4h ; Point to 3D4H - 3DSH port pair
MOV AX,0E0Ah ; Cursor start address {(0Ah) - Value 14 (ODh)
ouT DX, AX ; Port(3D4h) = O0Ah, Port{3D5h) = 0Olh
MOV AX,O0F0Bh ; Cursor end address - Value 15 (0OEh)
ouT DX, AX ; Port{3D4h)} = 0Bh, Port(3D5h) = OEh
JMP NextLoop ; Repeat main loop
ToReturn:
MOV BAX,2
INT 10h
RET
Start ENDP
Code ENDS

END Start



