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The M5 D05 operating systen doas noek provide a scroen =aving
machanism. Yat the problem is golved at BIDS level for the naw
nodels of "Ereen pos" . Thelr BIGS jis capable to clear the screen
and to command the monitor passing ln a wailt atate, with littie
power pomsumption.

Thiz article presents a method for developing TSR prograns to
Eclve the sSoresn Saving problen. R BOrean aaver automatically
dlaplays a dynamnic image that uniformly covers +he whole surface ol
+he poreen, in the inactivity pericds, and rhen the system " wakes
up® ot reguest. This mechanism must not disturb the other prograne
in the eystem. Thus the serean =aver must not reprogram tha
interrupts, and it'e length suet be as little as possible.

Activating / deactivating the savimg mechanism
The metnod presonted below owerridaes the keyboard and the

timer interrupts. The timer jnterrupt increments & pounter that ie
cleared by the Keyboard imtercupt. Thereiore the dynamic imzge can



be activated by the timer interrupt when thiz counter reaches g
certain value. IF the BAVEY imaga ig currently on the SCrecn, the
keyloard interrupt has +q regtore the origingl imagea,

Tha keyboard interrupt

tas: iThe new keyhaard interrupt
call salv_context ‘Save tha CRu regieters
ROV con_tast,o fean_tast = copunkep inerementoad by the pew

timer interrupt. If ft+¢g value reachesz & certain walue, the goreen
feaver ia activated, The kevhoard intarrupt flunal operator
factivity, and must rgsae this counter in orger to delay the saver
ractivation,
BMp St serp,l :l8 the image af the ECTEAN BAVEr actiup?
ng  nu_sunt ‘If not, continue with the original Kevboard
rroutine if yves, this {= tha command to tasure activity, and che
iTollowing section must prevent the key code From being passed to
ithe other ounning programs.
in al, &k Fhn Interrupt i genaratad Fop Pressing and
sEor releasing of kaya
Test al,l0000000L
Jnz  apas iThe kKev was presged, the screen saver will
‘be deactivated at the releagsing of the kay.
WMoY 5T_&%erp, o ; The kev was releasad, clear the " 8creen
call ref po PSaver aotive" flag and restore the image on
ithe scrgen,
apas:
in ° al,s1n fBit 7, pot B of the B255 chip ie used ta aend
ftha acknowledge Signal to the kayvbanrd microprocesane, These port
raddresges 8pply to the AT ax weell, avan Though it deoes net have amn
TAARE phip.
ar AL 10000000k ; The acknowl edga &ignal contains 2 stepy
Ut 61h,al PAtep 1: aet
and  al,0lllilith
out’ &ih, sl iStep 2: resat, ready the acknowledga eignal
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mos al,20h rsignal end of hardware interropt

puk 20h,al sto the B250 interrupt conbraller
call ref_context Restore the PO reglztars
iret

nu_sunc:

rall ref ocontext
jmp DWORD PTR cBi[tasta] jtoe the eriginal lnterrupt Sh

rgarvice roubine
The timer interrupt

timp: sThe new timer interrupt routine

pushf

¢all DWORD PTR ca:[indcepit) jcall to the original int Eh

rgervice routine

pall galv_oontesxt s2ave CPU registers

omp - 8t_serp,l iSCreen saver achive?

jnz  temporiz IE nat, Just increment The delay countar

int Alh rThis software interrupt is  used as &N
sinterface with other programs that display poving images on the
rsoreen. This prograns can be much sinpler bacause they do not newd
rto the save / restore the screen image, moniteor the Keyvhaosrd, Keep
rdelay counters, ebc. Thus the image of the screen saver <an be
simproved with ligtle memory consumption. Hormally the software
rimterrupt 610 is not used by Lhe operating systom.

ine  contor ;Tha next counter controls the spacd of

maw al.vit_ ser the =creen saver lmage.

amp  contor,al

91 mai_sstept

mow  contor 9

call afiz_tnp srall o the display routine
mai_astept:

call ref_context ;Restore the CBU reglisters

lret ;P the tiper irterrupt and Testores

rthe control to the intercupted program.



rlhe waiting pericg is ovar,

fii Rty

int
e 115}
iz
cmn
i=

mow

imp

mod_bun:
ing
call
2all
imp

intea:
iret

adr_retur

con_task

con_taet, 6000

mai_asbapt

ah, Ofh

10h

al,2

mod bun
al, 3
mad_bun
ton_tast , 0

mai astept

at_serp
gealy_aco
ETerg_ac
mai_astapt
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iThie counter determines the walting period
rbefore activating the screen saver

activate the screen gavor

iThe mechanien works only in character modes.
iTsually the graphic Interfaces have there
POWI EDresn ssve 5.

fal=vidas muis

¢The svreen s net in ope of the usual
icharacter modes

fJdust clear the counter and do not

ractivate tho screen saver image .
‘S8t the *screan saver active® Flag
FEaves tha screen image

iCLlerars the soraan

iTerminates the interrupt

iThe eoftware int aihn Lerminates Immediately. Tt can bo

jused as a
P images on

dw T

salv_cantewd -

oli
Bop

pueh
push
Fush
pueh
Push

adr retur
ax i The
bx
o
dx

]
1

=lock by olher programs that display moving
Lhe gareen.

iEeep the return address

iGave the geraral reglistery

FENBures that no more than one interrupt
rearvice routine accessos this section st the
isame Lime.

raturn address is an the top of the stack
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push 43
push @5
push s
push adr_retur ;Prepares the return address

sti
ret
rf _context: Rkpetore the general reglstere
ol :This= routine works Likewise the previous one

pop adr_retur

pop BB
pop 48
pop &

pop =i
pop  dx
pop o
pon bx
pop ax

push adr retur
gl
ret

Saving /olearing / restoring the screen image

Tor emooth operation, the image can be saved in the internal
memory. It is not always peseible to use the video mamory tor this
purpose [eventually just gwitch to ancther video page) becauee the
panachreme video adapter that is aurrently in use doss not have
more than one video page. If we do net censider this aspect, our
cereen saver Wwill not work on monochrome video adapbers.
541V _ac: 15aves the scraen image

mov  eg, et buf jAddress of the boglnning of the vidoo
meemoatry. This

push o= ;depends on the videc mode.

push as
pop  dE
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EoR BB

mow &l 0 sdersi=haginning of video memory

mov  di,offset ds:iwf_oo jes:idl-sddress of the buffor

e s

mov  oxX,B0%Z5 Nunber of bhytes te btransfer - nurber of
Tep MOVEW icharactere on tha screoen

rat
eterg_ec: iClear=s. the =saresn

movw  es,.5t_pbaf
aow 41,0 residi=beginning of the video memory
ol

mow ¥, BO832E Humber of characters on the scraean

mov Bx, 0 iCharacter used to clear the screen
rep Btoew fFills the video memcry with 0
ret
raf ec: jRestores the screen imags
push ca
pop  ds rds=cs
mov  as,8t _buf
mov  di 0 ;esrdi=baginning of the video memory
moy Al ,offset ds:buf_eo rds:si=pddress of the bulTer
=14
mew G, BO%2SE sumber of bytes to transfor
rep MOVSW sTranafera the contente of the buffar in
rat ithe vides memory
st _buf labkel WORD dw Obe0ooh shddress of the beginning of

frides memory
uf_ec label WORD dw B0+*25 dup(?)] ;bullfer for gaving the videg
rmomory - The length of the buffer = number of charactars on the
sgcreent?. EBach character on the screen occupies 2 bytes in the
svideo memory. The first byte holds the ASCTT code of the character
:;and the =econd the display attributes.

The image routine
T™e main task af the sceceen SaVar imge routina is To
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unifornly cowver the whole screen. There are 2 ways ta follow for
developing such a rouline: one of using a ramdom number generator
and the other opne of syskanpatically going through the whole acreen.
The second way seeme to be sare officient.

This routine has to allow the other programs in the evstem to
function normally. Thus at awvery appellation, after moving the
screen image with a step, the ilmage routine ends and frees the
system resources. This approach allows the systenm ©o continue the
current cperations after the activation of the screen saver image.

The appearance of the ecreen savar inage can be inproved with
little TSR'% that use the software interrupt 61h, generated in the

timer interzupt.



148

1.TRTEL, "HMC3=E6 Macro Aesembly Language Referencse Marnual®™, 19579,

Z.PETER WORTON, MICROSOFI PRESS "PC Programmer’ s Hible" , 1993,

I.KEITROEOFT CORTPORATION, "ME<DDE Programmer’s Reference 6.0%, 93

miversity of Baia Hare
Victaried 76,4500 Baia Mare
BOMANIA



