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Thie paper presents a way to beneflt from the excess of vidao

memory In text modes, allowing the selection of the current v ieden
page that NOS will use. Up to eight text screens can be atored in

the wvides buffer, with any one of %Them wisible at any tTinse.

Normally [OO5 vses only page 0.

The wides bulfer

Tn text modes, each character on the sereen occcuples 2 bytes
im the soreen bulffer. The firetr byte contains the ASCLI code of the
character, and the second contalng the digplay attributes. Thus Che

a0 ® 25 character modes sSoroecn page takes 4000 byites lor

representation, and in the 40 x 25 character modes, each page

pooupies 2000 pytee. Therefors the maximum number of  pages
avallable [or ench type of wvideo inkerface depends on the capacity

af the vides buffer and an the video display mods.



The monochrome adapter has 4K bytes of on baard mesary,
gtarting from address BOO0:0000H. This amount of memory provides
enough space For only one 80 column paga of Text.

The CGA adapter has 16K of mepory starting from addrees
BEOD:0000H. This is enpough for 4 to B text screens depending
whatker they are displayed in 40 or B0 columns.

The FGA / VGA adapters nay be equlipped with 64K, 123K, 154K,
... af RAM. Besides serving as the video buffer, this memory also
holds the data For the patterns of woe tTo 1024 characiers. The
starting addresz of the buffer iz alas programmable so that it
beginz at A000:0000H for the advanced graphics modes and at
BOOO:0000H and BAMG:000H for compatibility with the older adapters.
At most, the ESA occupies the 2 segeents from AQOOH to BFFFH, ‘even
whan 256K of memory is present. Thia is pessible because in aome
modes  two of Bore bytes of video memory are accessed by the same
memoary address.

Switching video pages
There are two ways for selecting the page currently displayed.

The First one is by using the BIGS THT 10H, function 5. The nomber
af the new page ig passed threw the AL regiastar.

MOV AH, & sTunctlion number
MOW AL, page_ng rnumbar af new page
THT 101 reak the hew page

All the BISS interrupte that write om the screen [ functiones of IKT
10}, requires the number of the page to write in. This parameter is
passed throw one of the CFD registars. On the other hoand, all LChe
NDS screen interrupts writc in the page currently in view.

The other way for gelecting tha displayed wideo page is by
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changing the start address in the video buffar. The start address
is the address in the vides buffer (rom where begins the display of
data on the scresn. Registers number 12 and 13 of the G845 video
controller chip keep the start address. The Text on the display Can
e soralled up and down without moving it araund in the buffer, by
changing the start address of the digplayed area. This techniguae 1=
known a¢ hardware scrolling. The following soction sete the start

addrese:

Moy BX, 2tart adr

WOy 3, 504 ;output to the address regisber
Mow o AL,12

aQUT DX, AL cuplects rogigter number 13

INC DX spext output to command registers
MOw ALLBH rhigh portion of the start addresa
DUT TX,AL

DEC DX

OV AL,LD ssplects rediater number 17

OUT DX, AL

ING DX

MW AL BL :low portion of the start address

QUT DX,AL

The keybourd interrupt

Pach time a key iz prossed, the keyboard processior depasite a
ecan code ln port A of the 8255 chip (at addreas G0} . Than the
g255 chip invckes INT 9. The job of thig interrupt ie to convert
+he sean code into a character code, and to place tha cheracter
code in the keyboard buffer, lecated at 0000:C41EN. Wheh tha code
ig for SHIFT, CTRL or ALT keys no character is send to the butfer,
but the lnterrupt makes changes in two sbtatus hytes located in the
sips data area. The BIDS and D05 keyboard intarrupte read the
contents of the Keyboard balfler mialntained by the INT 3.



1i4

Overriding the kevbonrd int @

This technique 1is usad at  tha installation of cesidant
Frograme that will bhe activated by Epacific combinations of kevpes,
The int 8 ic redirected o the new code that detacts the specific
combinationg of keys ard partorms the reguired cporaticne. on exit
the control is passed +n the original int o eetvioe routine. The
following example modifies the original int 9 vector:

old_ints: ag 7

MoV AX, 1599y 'DCS Tunctlion 35h and int 9 vector
IET z21m iget int 9 vestor

oY WORD old_ints, Bx

MOV WORD old_intsrz), by sBava ald interrupt wactor
PUSH C=

PO npg

MOV DY, offset start_driver PDS:DX pair containg the hew int
P8 Bervice routine

HOY AX, 25049 FIES Tunction 25h and ine 9

THT 21H iS58t new int 9 wector

Writing & TSR program

Teralnating a progran with int 20H cauees it to etay residant.
In the normal termination of an ExE Program, the final mET
Instructian initializas the 1p Wwith the rirst values pushed in +he
stack: D2, 0. Since oo initially pointe +o the battom of the I'sP,
When thie values are Popped, the instruction polnter iz directed to
offaat 0 in the PEP, which is initialized +go tontain the code THT
20H. INT 20H is the gtandard Function for terminating programe and
raturning contral ta npos. Thera iz an ‘nteresting way or making INT
“40H work with EXE programe by putting 278 in the secand byts of the
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pay (the first containz tha machine code for THT) and ond the
program Wwith RET. In this way , on exit THT 27H will be executed,
trat will leave the program code regident in memory. The DX
ragister must contain ths oflaet of the and of the program,
srtarting from the beginning of the PSP.

Thers ls elec an easisr way of leaving a program resident, by
using DOS function Z1H. In this cage, DX register must contaln the
aize of the resident portlicon of the program in 16 bytes pRragraphs.

Mav DX, offeet end_driver

AL X, 100 :length of PSP

MOW CL,4

SHR DX, CL (o = numkar of 16  bytes
iparagraphs

INC DX :round the nunber of paragraphs

MOV AN, 31H

INT Z1H

The following program la a little TSE which allows the user to
fiip between the videco pages Dy holding down the ALT key and
pregging F1 for the rirset page, F2 for the second, re. .o’ FB for
the eight's. This is useful in Some oases whan working la DoS,
mopecne necds to kesp the inforastion on the ecraan ror lattar uss.
Th this cases he can continue hle work in ancther video page, and
ther cope Back to Bhe previous page whan he nesds the infaornation.
Thig driver ccoupies only & couple of hundred pytes of WMEmRSTY .

ool segment

assiame cs:ool, dsioDb

imceput LABEL WORD

gmp loader ;the first 4 wemory lacations will
ibe used latter to keep the

db 2 roriginal interrupt handler routine



B8t _alt

driver:

nu e

axit

pueht

ST
inz
o
popt
irat

tost:
popt
ati
bLasshn
pusk

pushf

push
PRE

in

cmp

cap
j=

cmp

jz
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cmp

dls 0

ax,laaaaln
no_ o test
a¥ Affffth

ax
s

[

ds
ai,noh
al,3Bh

sct_alt

al , obdh
res_alt

ah,cerst_ale
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tkeep alt state

ftest Aif driver already installed?
Pif not, econtinue with the driver
ranawaer "yes, driver already installoav

rbegins the operation

iallow other Interrupts
rsave the general ragistere

rinitialize data =agment

rget key Bcan cods
iwas the ALT }:Ey préssed?
reet ALT flag

iwas the ALT koy releascd?
irasat alt flug

fan othar key (ditrferest from AT
Pwan pressed

ah,0 iis ALT reloasad?

gata sif ALT l& relsazed da nathing
al,dbh 7if ecan code is less than F1 code,
gata

al,azh iIf scan code 1s greater than ¥o coda, exit



jg gata

gub &8l1,3bh

Aoy ah,5

int 1uh
jmp  gata
res_alti
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rthe functlion keys 1 -~ Fa have

soodag heTwoEn qph o dzh

rPene prassed, n=nurbar of page
sfunctlon TO ewitch video pajes

seet padge nod.

mov BYTE PTIR ceiat_alt,l

jmp  gata
sat_nlt:

moy BYTE FTH cerat_alt,l

gaka:
gli
popi
pop 4=
pop  ax

sexlt

srastore the genaral regleters

imp DWORD FIR ce:inceput ;to thne original interrupt routine

gatu_ﬂriver:

rtne following pectlon

loader:
push o5
P ds

Mo ax,0asaah
int 3

cmp ax,DEEfLh

inz mi_g_inst

1ea dx,m_deja
mow  ax,?00h

cand of driver

will ipad the driver in wamory

rkogt if the driver is already ingtal Lad

Sif the deiver ‘x inatalled, it TETUTTRS
-nfffthn in ax

g e jps=tallation
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ink 2ih idieplay message "driver already

tinstallad=

W Ay denah
int 2ih iterminate program, return to DOS

shere starts the installation process
nu_e_inat:

lea dx,m_inst

mov  B¥, 300k

int 2ih jdisplay initial message
meY  ax,350%h sfunction nusber 35, and int 9
int 21k iget old kayboard interrupt vector

now  as:inceput b

mov  eslinceputi?],es rgave interrupt vactaor
push cz
pop  de ireinitialize data segment

mov  dx,offset driver

wow ax, ZE049h ifunction musber 25, and inkt 9

int 21h izat new interrupt vector

mov  d¥,affset gats driver ilength of tha driver

add  dx,100h :+100h for PRPp

@mow ol 4

shr dx, ol rnumber af paragraphs = length / 16

inc dx ivound number of paragraphs

nov  wh,ilh

int 32ih itarninate and stay resident
m_inse:

db "Sareen page flipper drviver installad®
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gp  0dn,Dah
db  "Press ALT Fen> where n = number of vides page®
db odn ,Jan
di bt -l

m_dejai
db nOriver alraady installed"
db odh  Dah
Plis] LI

oon ends
and
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