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/% change sector and index if sector has already been assigned */
do while fmtblk{index+3} <> 0; indexsindax+d; phyaicalSsectorsphysical$sector+l; end;

J* get cylinder, head, sector, and size code for current sector into Eable +/
Emtblk {index)=cylinder;

fatbhlk {index+1l)=head;

fmtblk {index+2) =sector;

fmtblk {index+3) =bytesfper§aectoricode;

/* gpdate physical sector number by interleave =/
Ehyuical$se:hnr-physicul$un:tnr+intluap

f physical$sector » sectorsSperStrack
then physicalSsectorsphysicalSsector=sectorssperstrack;
end; '

/* seek bo next cylinder */
call seek(drv;cylinder,head);

/* set up format control block */
format§doch.dmafop=dmagwrite;
formatSdoch.dmasaddr=~Ffbptr (0) +shl (fbptr (1), 4}
formatfdochb.dmasSaddrSext=0;
formatSdoch.dmaScountesectorafperftrack*d=1;
formatidochb.diskScommand (0) =format$coemand or shl (dens, 6}
format$docb.diskScommand (1}=sdrv or shl (head,2);
formatédochb.diskScommand (2) »bytesSper§sectorScode;
format$dochb.disk$command (1) sgectaorafperitrack;
formatfdoch.diskScommand (4) =formatfgap:
formatidoch.diskScommand (5)=fillecSbyte;
call executefdoch (@formatSdoch,@operationSatatus) ;
and; '

and format;

Jueen yrite sector "sec" on drive "drv® at head *hd" and cylinder "cyl®. The

disk recording denaity is specified by the "dens™ flag. Data is expected to he
in the global write buffer ("wrbuf®). bl

write: procedure{drv,cyl,hd,sec,dens);
declare (drv,cyl. hd,sec,dens) bytej

writefdoch.dmafop=dmaiwrite;
writefdoch.dmafaddr=wrbptr (0) +shl (wcbptr (1) ,4);
writefjdoch.d=maSaddrSext=0;
¥I itefdoch.dmaScount=bytesiperisector=1;
writejdoch.diskScommand (0) swr {teScommand or shl (dens,&) or shl(multitrack,7);
writefdoch.diskicommand (1l)=drv or shl(hd,2);
wiiteSdoch.diskScommand (2)=cyl;
writeSdocb.diskScommand (3] =hd;
writeSdochb.diskScommand (4)=sec)
writeSdocb.disk$command (5) =bytesépecSsactorfcode;
writeSdocb.diskScommand (&) =sectorsSpecitrack;
writeSdoch.diskScommind (7} =raadiwritesigap;
if bytesSparSsectorScode = 0
then writeSdoch.diskScommand (8) =byteaSperisector;
elae writeSdocbhb.diskScommand (8)=0FFH;
call executefdoch(@writetdoch,foperationSstatus) s

end write;

Jhuas rapd sector "sec" on drive "drv™ at head "hd" and cylinder "eyl®. The
disk recerding density is defined by the "dens® flag. Data is read into
the global read buffer (“rdbuf®). ki

read: procedure {drv,cyl;hd,sec,dens)
declare {drv,cyl,.hd,sec,dens) bytep

tead$doch.dmafop=dmaSread;
readSdocb.dmafaddre=rdbptr (0)+shl [rdbptril) .4);
readSdoch.dmasaddr$ext=0;

» readSdoch.dmaScount=bytesSperSsector=1;
read$docb.diskScommand (0) sreadScommand or shl(dens,6) or shl(multitrack,7);
readidoch.diskScommand (1i=dev or shl({hd,2);
readSdocb.disk$ocommand (2) oyl
readidoch.diskScommand (3)=hd;
readédoch.diskScommand (4)=Bec;
cteadidoch,.diskfcommand (5)=bytesliparfsectorScode;
readidoch.diskScommand (6)ssectoraiparSkerack;
readfdoch.diskScommand (7)=readswre iteSgap;
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if bytesSparfsactorScode = 0

then readfdoch.diskicommand (B)=bytasiper$sector; ; 4
else readidochb.diskicommand (B)«0FFH;
call executeSdoch(@readSdoch,Boperationsatatus) '

ocutput (dma$masterSclear$port)=0;
output (dmafmodeSport) =dmafextondedSwrite; /* set dma command mode &/

/* set all dma registers to valid values %/

output (dea$maskSport)=mask$asll;

/¥ get all addcesses to zero =/
cutput (dmajclearSffSport)=0;
cutput (dmasdisk$addrsiportl=0;
outpuk (dmafdiekSaddrSport)=0;

/* master reset */

/* mask all channels +/

/* reset first/last Elip-flop */

end read;
Eaject 5
jur=s jnitialize system by setting up 8237 dma controller and B259A interrupt
controller. Lkt 4
initialigefoyntem: procedure;

declace
/* 1,0 ports */
dmasdiskfaddcSport literslly “00R", J* current address ga:t LT
dmafd{skSwordfcountSport literally “0lR", J/* word count port */
dmaScommand§port - literally "08RH", /* command porkt */
dmasmodeSport litecally “ORH", /* mode port */
dmasmosk§ecsport literally “OAH", /* mask aet/reset port */
dma§clearsfféport literally “OCRn”, /* clear firat/last flip-flop port +/
dma$raster§clear§port litecally “ODH", /* dma master clear port */
dnllna::;sart literally “O0FR", /* parallel mask set port*/
dmaSclfaddr$port litecally “028°,
dmaScl$word$countSpert © literally “038°,
dmaSciSaddrfport litecrally “048°,
dma§cijword§countSport literally “058°,
dmajciSaddrSport literally “06n",
dmafci$wordfcountiport literally “O07H",
icwl literally “70m°,
few2 literally “7T1R",
iewd literally “71H",
oowl literally “718°,
oowl literally “7080",
ocw 3 literally “70H”;

declare
/* misc masks and literals ¢/
daaSextendedSvurite literally “shl{1,5)°, /% gxtended write flag */
deas$single$transfer literally “shl(1,6)", /* single tramafer flag */
deafdiskimode literally “40H°,
dmaSclSmode literally “418°,
dma$c2smode literally “428°,
dma$c ISmode literally “43u°, :
modes8080 literally °“1°,
interruptfbase Literally “20H°,
singlefcontroller literally “shl(l,1)”,
levalssensltive literally “shl(l,3)",
controljwordSdSregnired literally “1°,
baseSicwl literally “10R",
mask$all literally “O0FFH",
disk§interruptimask literally “1%:

cutpuk (dmafaelfaddrSport)=0;
output (dmafeliaddrsport)=0;
cutput (dmaSclfaddrSport)=0;
output (dmasSc25addrSport) =0;
cutput (dmascifaddr$port)=0;
output (dmaScifaddrSport)=0;

J* sat all word counts to valid values */
output (dmaSclearSffSport)=0;

output (dmasdiskSwordScountiport)=1y
output (dmasdiskSwordScountSporti=1;
output (dmajclSwordfcountfport)=1;

cutput (dmagcliwordScountiport) =1,

output (dmafc2fwordfcountiport)=l;

output (dmakc2SwordScountéport)=1;

outpuk (dmascisvwordScountsSport)=l1;

autput (dmafcfwordScountfport)=];

ceset First/last flip-flop =/
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A% initialize all dma channel modes */
Coutput (dmaSmodeSpoct) =dmajdiskimode
cutput (dmasmodesSport) =dmasclsmode;
ocutput (dmas$modeSport) =dmasclémode:
output (dmagmodefport) =dmafcIfmode;

A% initialize B259A interrupt controller +*/

output (icwl)=singlescontroller or levelS$sensitive or cantrﬁlswﬂ:d4$:nqu1rtd or baseslcwl-

cutput (iow2)=interruptibasce;

autput (icwd ) =modeS8088; /* et BOBB interrupk mode */

output (ocwl)=not diskSinterruptimask; /* mask all interrupts except disk w»/
i

J* initialize interrupt vector for fdo */

intvec{(40H] =intptr (0) ;

intvec(41R)=intptr (1)

end initializeSsystem;

Sejectk

Juvdd main program: first format disk (all tracks on side (head) 0. Then

read each sector on every track of the disk forever. ek
declare driveSready(4) byte external;

J% digsable until intercupt vector setup and 1nitial£:atiun complete =/
disable;

J* set initial floppy disk parameters ¥/

density=mfm; /* double-density =/

head=0; /* gingle sided %/

multitrackes0; /* no multitrack operation ®/
filler$bytenu55Hr J* for format */

tracksipersdisk=77; S* normal Efloppy disk drive %/
bytesiperSsactor=1024; S* 1024 bytes in each sector */
interleave=g; /* get track interleave Eactor */
stepirate=11; S* 10ms for SABO0 plus 1 for uncectainty #/
headsloadstime=40; J* 40ms head load for SABO0 2/
headfunloadftime=240; /* keep head loaded as long as possible */

J* derive dependent parameters from those above &/
bytesiperSsectorfcode=shr (bytesSperSsactor ,7)
do index=0 to 3:
if (bytesSperfsectorScode and 1) <> 0
then do; bytesSperfsectorfcode=index; go to donebo; end;
else bytesSperfsectorfcodes=shr (bytesSperfsectorfcode,l)
end:

‘doneba:
sectorsiperStrack=secStrkftable [bytesSperfsectorfoode-density) ;

format$gap=EmtfgapStable(shl (density, 2) +bytesiperfsectorfcode) ;
readfwriteSgap=rdSwrigapitable (shl (density, 2]} +hytesiperssectoricode) |

S* initialize system and drivers #®/
call initializeSsystem;
call initializeSdrivers:

/% reenable intercupts and give B272 a chance to report on drive status

bafore prﬂcueding ¥ i
enable; :
cell time(l0):

/* gspecify disk drive parameters */
call specily(stepSrate, headfload$time,head$unloaditime dnafmode) ;

arive=03 . J* run single dick drive #0 »/

/* wait until drive ready */
do while 1:

if driveSready(driva)
then go to stark;

end:

start:
call format{drive,density,;interleave);

do while 1;
do cylinder=0 to tracksSpersdiszsk-1; »

call seek({drive,oylinder , head);
do sector=1 to sectorsSperStrack;

/* set up write buffer */
do index=0 to bytesjperisector-l; wrbuf (index)=indextsector+cylinder; end;

-5-563 207885-001



APPLICATIONS

190 4 call write(drive,cylinder, head,sector,density];
131 4 call read(dcive,cylinder head,sector densikty);
/* gheck read buffer against write buffer */
192 i if empw(Bwrbuf,f8crdbuf,shr (bytes§perisector, 1)) <> OFFFFH
then halt; :
194 4 end:
195 K | end;
1a9g 2 end:
197 L end run72;

MODULE INFORMATION:

CODE ARREA SIZE = 0570H 1392D
CONSTANT AREA SIZE = Q000H oD
VARIABLE AREA SIEZE = 0307TH 23llp
MAXIMUM STACK SIZE = Q00220 34D

412 LINES READ
0 PROGRAM ERROR(S)

END OF PL/M-B6 COMPILATION
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| APPENDIX C
8272 DRIVER FLOWCHARTS
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(- IHITIALIZESDRIVERS )

G
DRIVE = 0 TO
MAX #

RESET GENERAL STATUS
—QPERATIONSINSPROGRESS
—OPERATIONSCOMPLETE

RESET
GLOBALSDRIVEEND

|
=

( FI:IﬁFtEA.DﬁF-EIHEI:uHI“HD_)

TQ PERMIT 8272
TO UPDATE

DELAY FOR =205 I

STATUS FLAGS

A0 M

SET FOR

RETURN
ERAROHA

FLAG SETY

DIOFLAG
d2r2 INPUTT

E RETURN )

5-566

—DRIVESREADY
—DRIVESSTATUSICHANGE
—OPERATIONSINSPROGRESS
— OPERATIONSCOMPLETE

k!

(:Fn:#nEnnrmmuLo

DELAY FOR = ]
TO PEAMIT 8272
TO UPDATE

STATUS FLAGS

l

(

) C

AETURN )
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(_ HIJTH.F‘I"II‘ITHIEI‘FIII.‘I_)

QUTPUT DATA
B2TE DATA
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@urrmwmmusnua
SET DMA MODE
CLEAR FIRST/LAST
FLIP-FLOP /]

WHITE DM A ADDRESS
TO BZIF AND
EXTEMDED ADDRESS
LATCH

'

WRITE DATA TRAMSFER
BYTE COUNT
TO B23T

( OUTPUTSCOMMANDETOSFOC )

MSABLE
INTERRUPTS

Do OUTPUT A
0TO COMMAND - COMMAND
LENGTH BYTE TO THE
B272
ENABLE i
INTERRLUFTS : nElFEnHE"fEn YES
| |
Y
. ENABLE
BETURN ) INTERRUPTS

] |
RETURM
ERROR
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JHH.ITI-FESI.II.TSFHGHIF%

DISABLE
| IMTERRUPTS

CALL
INPUTSBYTESFROMSFOC

YES
YES 8272 l
BUSY 7Y
( RETUAMN
ERROA }
[ [
RETURN RETURN ) COMPLETION VES :
ERROA ) C REFORTED l
MO EMABLE
INTERRUPTS
3
STORE RESULT
BYTE INTO
DISK OPERATION ¥
CONTROL BLOCK

( RETURMN _)

(DPEHATIEIHEELEAHEHF)

l

DISABLE
INTERRUFTS

'

RESET OPERATIONEINIPROGRESS
AND GLOBALSDRIVESND

'
()
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( EXECUTEZDOCE :)

,

L

MO . RETLIAMN
INVALID STATUS .

YaLID
COMMANDT

OVERLAPPED
OPERATION
AND B2T2
BUEY?

YES = ( RETUAN )
BUSY STATUS

NCHN-
OVERLAPPED
QOPERATION AMND

[B272 BUSY DR
DRIVE SEEKIMNG

YES (' RETURN )
- BUSY STATUS

MSABLE INTERRUPTS

:

OPERATION
IN PROGRAESS
FLAG SET?

YES J
AT RETURMN
= ENABLE INTERRUPTS l“(_ _ BUSY STATUS

SET OPERATIONSINSPROGRESS
RESET QPERATIONSCOMPLETE
SAVE DOCE POINTER
SET GLOBALSDRIVESNG

'

ENABLE INTERRUFTS d

)

CALL
QUTPUTSCONTROLSETOSDMA
TO SET UP 8237

:

CALL
QUPTUTECOMMANDETOSFOL
TO PERFORM B272
COMMAND PHASE

ERROR
REPORTED IN
COMMAND
PHASE?T

l

CALL
OPERATIONSCLEARNSUR
BEFORE RETURN

1
R
COMMAND ERRDA STATUS
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( FOCINT _)

BESULT PHASE OF AGYHCHROMOUS
FHEVIOUS COMMAND INTERALFT
272
YES BUSY o i%] il
— = )
RESTORE PERFCORM B2T2
PREVIOUSLY SAVED SEMEE INT T
DOCH POINTER SETATUE OP THON

! !

CALL
INPUTSRESULTSFROMSEDC
TO PERFORAM
RESULT PHASE
CALL COPYSINTSAESULT
& TO PUT OPERATION
RESULT INFORMATION
- |NTC THE DOCH
T
5 BALSDRIVESND CALL COPYSINTSRESULT
poeestoblhmia / TO PUT OPERATION
- RESULT INFORMATION
INTO THE DOCH
q F
|
EET DRIVESSTATUSSCHANGE
FLAG
SET DRIVESREADY
FLAG FOR DRIVE
BASED ON BTATUS
FLAG [N ST0
=
1
SEND END OF INTERRUPT
TO 83594

|
)
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(_ COPYSINTSRESULT )

i

RETRIEVE SAVED
OOCA POINTER

N S

FHASE DATA FROM
THE INTERRUPT
DOCE TO CALLING

RESET OPERATIONTINSPRAOGRESS FLAG
SET OPERATIONSSOMP

LETE FLAG

e )

572
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RESULT
PHASE REGQ'D

FOR COMMAND

l

- CALL
CGRERATIONSCLEANSUP
BEFORE RETURM

( RETURN

)

IMMEDIATE

]
[

OPERATION
COMPLETE FLAG
SET?

RESULT PHASE
REQUNAED
L

i

CALL

PLETE

8272 RESULT PHASE

INPUTSRESULTFFROMSFDC
TOCOM

)

Az
YES REPORTED ~

!

C

RETURMN
ERROR STATUS

ERROR IN RESULT
ET.‘TE?GB-‘!'TE

ERROHA
REPORTED
DURING RESULT
PHASET

RETURN

)

5-573 .

YES

CALL
OPERATIHONICLEANEUF
BEFOHE RETURN

r

( RETURN :] '
RESULT ERROR STATUS
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