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Disk, controller test 
Dis. drivers te.t. 
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Option Ro", & R.m tests 

DEVICE SERVICES ROUTINES (d.r) 

aeeper dsr 
D • ., time clock dsr 
CRT d.r 
Disk 10 dsr 
I!. • ., bo.rd d.r 
Printer dsr 
Timer d,r 
Screen di.pl • ., dsr 

ROM DATA AREA 

BOOT STRAP VECTOR ( reset ) 
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A'.olut. 
Addr.I. 

F40000 

F6000 

Feooo 

FAOOO 

FCOOO 

FDFFF 

FEOOO 

FE03F 

SECTION A. 

SYSTEM RDM ORGANllATION 

R.letiy. to 
ca- F400 

F400:0000 

F400.2000 

F400:4000 

F400:6000 

F400:eooo 

F400:AOOO 

F400:A03F 

F400:8FFO 

OPTION 
ROMS 

! _______________________ I 

lit e. option RDM 
futur. UII! 

!----------------------_. 
· 2nd e. option ROM 

· 3rd e. option ROM 

· 4th e. opti on ROM 

!-----------------------~ 
! 5th e. option ROM 

futur. USI! 

!-----------------------~ 

CURRENT SYSTEM RDM 
PARTITION 

!-----------------------~ 
a~'t •• Ro. HEADER 
Dir.ctorv of this 
Ro. il in 'HEADER' 

! ••••••••••••••••••••••• 
PUPTST 

I Ro. cod •• ntrv point 
for pow.r up tl!ltl •• 

I ........................ 
RDM BIDS 

I ........................ 
RESET 

I~'t •• boot strep 
Y.ctor • 'PUPTST' 

!-----------------------~ 

Th. TIPC s~,t ••••• orv Orgeni.etion il d"finl!d in th. 'SYSORG' 
Rodul •• wich .u.t b. th. firlt .odul. of th. input lin. control Fill'. 
rhl •• odul. dol" not ellocet. m.mor~ but e"ignl th. Rom end Rem Ivmbol,. 

A. I 

, 

... 



Ab.olut. 
Addr ••• 

00000 

00400 

01200 

03FFF 

OCOOO 

OFFFF 

10000 

20000 

30000 

~VSTEM RAM ORGANIZATION 

ht 16k RAM ar. 
acce •• ibl. b, ROM 

lIIith CS-F400 

!-------------) 
F400:COOO 

F400:C400 

!------------) 

.nd 64. Bank Oth 

ht 64. RAM 
Ban. 0 

!-----------------------~ 

sv.t.m interrupt 
vectors 

10.SYS 
! •••••.•••••••...•.••••• 

ROM DATA !-----------------______ I 

MSDOS 1.x 

! ••••••••••••••••••••••• 

!-----------------______ I 

BOOTER 

!-----------------------! 
!-----------------------! 

6... option RAM 
Ban. 1 

!-----------------------! 
6... op tt on RAM 

Ban. 2 
1 ______ -----------______ 1 . . 

64. option RAM 
Ban. 3 !-----------------______ I 

up to 
512 • 

( -

16. I 

(-

Not. that the location of ROHDAT i. initial 1, 40:0000.During the boot 
proce •• ROMDAT is relocated in memor, immediate., after the location of 
RAM BIOS. 

To det.rmine the specific location of the ROHDAT(after boot), re.d the 
content. of the fir.t word in software interrupt 60 (segment address ) 
(absolute location IBOH). Th •• ile of ROHDAT is indicated b, 
the .econd word of .oftwar. interrupt 60 (absolute location lB2H). The 
content. of this loftware interrupt is let b, the RAH 0105 loader (IO.SYS). 

A.2 

-



Module 
N .... 

BELDSR 
CLKDSR 
CONFIQ 
CRTDSR 
CRTTBL 
CRnST 
D1(BOOT 
DRVT9T 
DSKIO 
DSKISR 
DSKTST 
FLPDIR 
HEADER 
INTT9T 
INUIT 
KSTABL 
KEYDSR 
KEYTBT 
ttSCT9T 
OUTPUT 
PRTD9R 
PUPTBI 
PUPTBT 
RAMINI 
RESET 
ROMDAT 
ROMERR 
ROMTlt1 
ROMUTL 
9YSORQ 
TJMISR 
TJMSUB 
TJMTBT 
TSTERR 
VECINI 

SECTION D. 

MODULE LISTING INDEX (.lph.bettc.l ord.r) 

Addre •• 
C9-F400 

F400:AAFE 
F400:A09D 
F400:BA84 
F400:AC1A 
F440:BFB3 
F400:A6J6 
F400:AA47 
F400:A5B3 
F400:BOD9 
F400:B32~ 
F400:A4A4 
F400:B47~ 
F400:AOOO 
F400:A190 
F400:BD42 
F400:BDBE 
F400:B719 
F400:ABAl 
F400:A7DD 
F400:BB73 
F400:B9F6 
F400:A91~ 
F400:A03F 
F400:A143 
F400:BFFO 
0000:0400 
no memor" 
F400:BA9D 
F400:BD66 
no memorv 
F400:BACI 
F400:BBID 
F400:A3J3 
no memorv 
F400:A454 

Module 
De.crlptlon 

Beeper d.r 
D.V time clocl d.r 
R.turn .".te .. conftlur.tton 
CRT d.,. 
CRT tnttt.ltl.tlon t.bl •• 
CRT te.h 
01.' boater lo.der 
01.' driver. te.t. 
01 .. 10 d.r 
DI.l interrupt h.ndler 
Flopp, dl.'. controller te.t. 
Oeneric di.' oper.tlon 
Rom he.der tnformatton 
Interrupt controller te.t. 
Common Interrupt. e.tt 
Ke" bo.rd encoding t.bl •• 
Ke" board d.r 
~e9 board Inltt.ltl.tlon 
HI.eelaneou. Inltt.ltlatton 
Bcreen dl.pl." .eryly. 
printer d.r 
Option Rom. Aam t •• t. 
Power up te.t entrw point 
S.tup Rom'. data In A.m 
Boot .trap vector 
Aom data I. R.m re.ldent 
Error equ module 
Rom timing .ervlce. 
S"sta .. Rom Utilitle. 
Svstem AOM organllatton 
S"stem timer Intr. .ery. 
Restart timer .ervlee 
Timer. accur.c" te.t. 
Error equ module 
Intrpt. vector. Inltt.ltl.tlon , 

~--.. ... 

PAGE 



.HAtN. CABOB6/11 version 10.34.11 
"ARN.SRC 

HI •• lnl END .t.t ••• nt 

No .rrors •• t.ct •• 

, 

3-Aut-B3 16:":" Pag_ I 

I I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2 I The 1109 rautln ••• hauld b. called thraulh .aftwar. Interrupt.. • 
3 Each Module Include. a header de.crlblnl the correct call1ni • 
4 •• ,u.nc.. Application •• hauld not .tc ••• the 1109 through • 
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•••••••••••••••••••••••••••• 
• OUTPUT MAP FILE • •••••••••••••••••••••••••••• 

S.ctlon T". . st.tu. B ••• L.ngth R.ng. 

.REL. R.I Flod 0 0 0 FFFFF 
ABSO R.I Fi .. d 0 C200 0 FFFFF 
ROMOAT R.I Fil.d 400 140 0 FFFFF 
CRTDAT R.I Fi .. d DEOOO IB20 0 FFFFF 
ROt1COO R.I Fi .. d F4000 BFDA 0 FFFFF 
REBET R.I Find FFFFO 10 0 FFFFF 

glob.1 V.lu. glob.1 Velu. glob.1 V.lu. 

ALTMON FFFC3 ARGHI-I-f FFC9C ATMERR I 
ATTERR or ATTSAV 439 BEEP FEBB4 
BEEPIO FEAFE BEEPOF FEB6E BELEVT 4:20 
BOOTLO COOO BOOTMV COOO BOOTSl 200 
CFg, ID FFA6D CINTER 010 CLKtJO FE09D 
CLKBRV FEOE~ CRAMER B CRUID FECIA 
CRTCNT 430 CRTERR 437 CRTULU 43B 
CRTlNt FE7BF CRTOUT FEC:t;;r CRTRET FEceo 
CRTTST FE636 CURERR 4 ClIRPOS 42C 
CURTYP 432 DSOOGN 4601 DSOENO 4A~ 

O.DIT 462 DSEKNT 4SOl DSNCMO 483 
OSNSTA 4B4 D.SPOS 4~:t D.REO 48D 
DSSOFT 49E DtSTAT 49F DtWAIT 4AO 
D.WKBP 4A1 DATE :t3E DDCERR 38 
DC ALL FF:2B6 DCRERR 32 DOMERR 39 
DECLED FFD7I DELAY FFDbb DFINIS FF293 
DFMERR 37 DIBDEQ 4:28 DJSENO 42A 
DKDOOT FEA47 DKSPSV 4AC DKSSSV 4AA 
DNIERR 30 DNRERR 31 DNSERR 36 
DRVTST FE:tB3 DSK.IO FFOO9 DSKCSM 400 
DSKERR 33 DSKEVT 408 DSKINI FF299 
DSKISP ,.6 DSKISR FF32~ DSKS." 402 
DSKTST FE4A" DSNERR 34 DSPOIE FFD73 
DSPERR FFC04 DSPERI FFBFS DSPKER FFUFC 
DUNERR 3' ESCMD S E.eVEN 1 
ESUOO 2 E.REQ 4 ENf)!) 462 
EPROM .FCOOO FATAL FFC9A FAT ERR '0 
FILVEC FE476 FLIEVT 410 FL2EVT 41S 
FLIERR B FLPDIR FF47' FLUSH FF77F 
FRCINT FF49F QCONFI FFAS4 GCONFQ FFA7E (, 

HOURS :t30 tlllNS '3A JCNERR 0 
INICRT FE5EO INILST FE7DO INlRET FF06' 
INTT8T FEI90 INTX IT FFD42 I NVALI FFFF t 
IVIERR I IXSPSV 4U4 I)(S55V 402 
"'B.ALT FFEC6 "'OCTRL FFE,e KBFUNC FFF2E 
"'UMODE 43F "'UNUMI'. FFFA9 KD511FJ FFDF6 



• Utilltl .. 

• Input 
Input 
input 

• 

OUTPUl 
INUIT 
ROttUTL 

T ...... 
I 

Input 
l~put 

• In,ut 
In,ut 

• • 

KBTABL 
CRlTBL 

ROHDAT 
REBET 

BABE A880-oooo0 
BABE ROHDAT-400 
BABE CRTDAl-DEOoo 
BABE ROHCOD-F4000 
BABE AEBEl-FFFFO 

FFB73 
FFD4::1 
FFD66 

FFDBE 
FFFB3 

00400 
FFFFO 

F400:8B73 
F400:ID4::1 
F400:8D66 

F400:8DBE 
F440:BFB3 

0000:0400 
F400:8FFO 

O.'ln. th ••• ct'an. 

, 

8c~e.n 41., •••• ervlv. 
Ca •• on In'.r~upt ••• It 
8,.t •• Ra. Utilltl •• 

Ke, "a.~' enca.ln, t.b1 •• 
CRT Inltla.I •• tlon tabl •• 

Ra ••• t. I. R •• ~ •• I'.nt 
Baat .trap vecta~ 

B.:I 

r 

.' 

" 

I, 



D.~ 

i'OSPBV .. AB KOSSSV .. A6 i'BUNSH FFDBE 
KEY.IO FF719 KEYERR 10 KEYIN FF741 
i'EYINI FFBIO KEYISP 4E6 KEYISR FF8'7 
i'EYOUT FF79C KEYRST FF82D KEYTST FE8AI 
i'NIERR to KNRERR 11 KPAUSE FF83A 
KRAERR 12 KRCERR I' KROERR 13 
KUNERR I .. LBEEP FEB7C LEOOOO 7 
LEDOOI 6 LEOOIO , LEOOII .. 
LEDIOO :) LEDIOt 2 LEDIIO I 
LEDltl 0 MINS '3C MOTOFF FF'I' 
HSCTST FE7DD MSG FFCD .. NHIERR 2 
NHIGO FFC4' NUHCNT .... I NUHORV B 
NUMVAL .. 40 OPRERR 20 PRCo.H 401 
PRINT FFA34 PROMPT FEAOE PRlUO FF9F6 
PRTlNI FFAt3 PRTRST FE2BD PUPNMI FFCBI 
PUPlSt FE91' PUPTST FE03F PURMPE 9 
PUXNHE B PWRUP FFFFO OOEPTH 43E 
OFRONT .. 3A OREAR .. 3C OUEUE 442 
RAMINI FEI .. 3 RCONFO FFABC RETFLQ 436 
RMOlBO .. 00 RHDTSI 140 RHPERR 41 
ROMERX 2B ROMEVT 406 ROMF .. F4000 
ROMF6 F6000 ROMFIB FBOOO ROMFA FAOOO 
ROHSIZ ;moo ROMTIM FFA9D ROHTST FEOFD 
ROMVER FE007 SBEEP FEBBO SECS 5JB 
SElOAT FEBDB SETTIH FEBBC BOFINT FF2EA 
BlAMON FFF03 STATLN .. 34 SlATUS FF7'A 
SYSCON .. 03 BYSROI1 FEOOO TOERR 20 
TlERR 40 T2ERR BO THSLlN 42E 
TlKClR "0' TlMCAN FFOIB TlHERR 4 
TlMISP '3A lIHISR FFACt TlHOUT FF2E' 
lIMRST FFBID TlMTST FE333 TI1SPSV 4BO 
TMSSSV 4AE TBlPAT FFFD3 VBLERR 40 
VECINI FE4' .. VECTBO FE3AO VIDERR 10 
VTOLEN A WILD •• FFC96 WLDERR 42 
XNMERR .. 0 

\. 



.HAIN. CRBOB6/11 ve~.IGn 10.34.17 ::I-Aug-B3 16:::13:::1 Page S-I 
EQUATE.BRC 

ACCIUF 0000 ACCFDC OOBO ACK 0006 ACTINT 00~4 AH Re.e~v.' 
AL n •• erved ATTLAT IBOO AX R~ •• rved BEL 0007 DELINT 004B 
IH R •• erved DL R ••• rved BLNLEN OOSC BLOCK DODO BOOCRC OIFE 
BOOTID OIFC DP R •• ~rv.d BRKINT 0003 OS OOOB BUFrDC oDeD 
BX ne •• rved BYTE R •• eTved CAN 001B CANINT 0052 CDSPEN 0040 
CH R ••• rved CINTEN OOBO CINTIH 1500 CL R •• erved CLKINT 004E 
CMPINT 0057 COMPLT Omt5 CONINT 004F CR 0000 CRCERR OOOB 
CRTACB 0010 CRTAOR IBID CRlCOR 0014 CRTCTX 0013 CRTGOB 0017 
CRTINT 0049 CRTLPP 0004 CRlMOO 0000 CRTOFF 0020 CRTPTS OOIB 
CRTRAC OOOB CRTRCP 0003 CRTRPX DODD CRTRVB OOOF CRTSAT 0016 
CRTSCA 0012 CRTSCP 0002 CRTSCT 0001 CRTBDN 0007 CRTSOP 0005 
CRTBGP OOOB CRTSTA IBll CRTSTV 0015 CRTSUP 0006 CRTVDL 0020 
CRTWAC 0009 CRTWCB 0011 CRTWCH OOOA CRTWPX OOOC CRTWTY OOOE 
CB Re.erved CSWRAP cooo CUR END DODD CURP9H OOOE CURPSL OOOF 
CURBTR OOOA CX Re.erved DATERR 0004 DCI 0011 DC2 001:1 
DC3 0013 DC4 0014 DEL 007F DH R ••• rved DI Re.erved 
DISBTH OOOC DIBBTL DODD DITCVL 0007 DITDIR 0000 DITDSK OOOB 
DITERR 0009 DITINV 0000 DITLEN OOOB DITPRC OOOA DITSEC 0004 
DITTRK 0006 DKABRT DODD DKABTD 0011 DKDADC OOOC DKBADD OOOF 
DKBOUN 0009 DKCHDE 0001 DKCRCE 0010 DKDMAE OOOB DKFAIL 0020 
DKFHTE 0002 DKFSET OOOB- DKFSTA OOOE DKKMOT OOOB DRNORH 0000 
DKNROV OOBO ORRDIT OOOA DKREAD 000:1 DKRNFE 0004 DKRBET 0000 
DKSEEK 0040 DKSETe OOOC DK9STA 0007 DKSTAT 0001 DKVERF 0004 
OKVFVE 0009 DKVRFV 0006 DKWPRT 0003 DKWRn 0003 DKXSET 0009 
DL ne.erved DLE 0010 DR9ELO OOOE DR SEll OOOD DR9EL:I OOOB 
DRSEL3 0007 DRVBVT 0198 DRVMBK OOOF DRVSSD 0001 DRV4BT 0002 
DROM9K 0001 DRIMBK 000:1 DR2MBK 0004 DR3MSK OOOB OS n ••• rved 
DSADDR OIBO DSADDO 0lB4 DSA002 OIBa DSA004 OIBC OSAD06 0190 
DSADOB 0194 DSKC'P 0000 DBKINT 004D DSKSIP 0004 DSSIlR 0lB2 
DS91Z0 0lB6 D6SIZ2 OIBA OSBIl4 OIBE OSSIl6 0192 DSBIlB 019& 
DWORD ne.erved DX R •• eTved EH 0019 ENABO OOFE ENABI OOFD 
ENAB2 00F8 ENAB3 00F7 ENAB4 OOEF ENAD9 OOOF ENAB6 OOBF 
ENAB7 007F ENQ 0009 EOI 0020 EDT 0004 EB ne.erve' 
ESC. 0018 . ETD 0017 EllC 0003 EVTACK 0009 EVTElCP 0006 
EVTBTA 0007 EVTTVP 0004 E.ADTD ooH E.DADC 0001 E.DCVL 0004 
EtOOUN 0009 E.DSEC 0004 E.DTRK 0004 EICRC 0010 EINORH 0000 
EtNROV OOBO EtRNF 0004 EISEEK 0040 E.TlHE OOBO EIVRFV 0009 
EtWRPT 0003 EI2HSK DOlO E34H9K 0020 E56MSK 0040 FAR Re •• rved 
FATINT 0050 FOC 0020 FDCDUF 0040 FDCCHO 0020 FDCDAT 0023 
FOCSEC 0022 FOC9TA 0020 FDCTRK 0021 FF OOOC FHTERR 0020 
FORCED 0000 FB OOIC GAHINT 004C QAHt19K BODO QRAMSK 1000 
ORASEO COOO OR OMSK 2000 QRDBEO CBOO ORCMSK 4000 ORCSEO DOOO 
GRPM9K 7000 ORIDLU 1010 OR.GRN 1020 GRIRED 1030 OS OOID 
HIOHAT OOOF HT 0009 HIOCHR 0001 JUSP09 0002 HZTCHR 0000 
ICWI 0010 ICW4 0000 IC.EOI 0002 ICIIW4 0001 ICILTH OOOB 
ICIMB6 0001 ICISNO 0002 I EVCTR 0004 IEVFLQ 0003 I EVLNK 0000 
I EVSUO 000& IEVTlO 0002 It1t1INT 00 DB INTAOO OOIB INTAOI 0019 
INTCTR OI'1A IOB29 I 0010 IOB293 0014 IOB259 001B IROINT 0040 
JRUNT 0041 IR21NT 0042 IR31NT 0043 IR41NT 0044 IR5INT 0049 
IR61NT 004& IR71NT 0047 IB7M9K 0001 KEYlNT 004A LEOtDF 0001 
LE020F 0002 LE030F 0004 LF OOOA LlNLEN 0020 LPENUI 0010 
LPENLO 0011 HAPINT 0090 HEMDEO 0000 MEMEND 07FF HEMSIl OI'1B 



.HAlN. CR0006/11 v.~.lon 10.34.17 2-AuI-B3 16:23:2 P_,. S-2 
EQUATE.BRC 

HHAOK FF3F HODCTL 0000 HONTVP 0004 HOTRSO ·0010 HOTRII 0020 
HOTRla 0040 HOTRt3 0000 HSCINP 1000 HSCOUT 1020 H103PI 1000 
HI03pa 2000 HI03P3 4000 HI03P4 8000 H212PI 0100 H212pa 0200 
H212P3 0400 H21ap4 0800 NAK 001:1 NEAR R.'.~v.1I NHIINT 0002 
NRYERR 0080 NUL 0000 OFFSET Re,e .. v.1I OPtASP 0001 OPIBON 0009 
OPaEP 0002 OPIFI 0000 OPtlR 0003 ortis 0004 OPtlW 000:1 
OPtNUL OOFF orlRIB 0000 OPtTER OOOA OrtvFC 0006 OPtVFD 0007 
OVFINT 0004 PAR lEN 0008 PARINT 0008 PAUINT 005C PBKINT OO:lD 
PHNBEO 0800 PHNEND OFFF PRAUTO 0010 PRDU8V 0010 PRCltP 0001 
PRCOtP 0003 PROAtP 0002 PRECHP 0010 PRFAUL 0000 PRINEN 0000 
PRINIT 0040 PRPAPO 0020 PRSLCT 0040 PRSTR8 0020 PRTlNT 0048 
PSCINT 005E P8PBOO 0001 P8PBOI 0002 PSPBOil 0004 P8PB03 0008 
P8PI04 0010 PSPIOS 0020 P8PB06 0040 P8PI07 0080 PTR Re .... v.1I 
QUEINT 005F RDCHO 0000 ROtREO 1813 READIR OOOA READIB OOOB 
ROtHAX 0004 ROtREA 0001 RQtVFC 0003 RQtVFD 0004 ROtWRI oooa 
R8 OOIE R8TIUF 002il R8TCHO OOOC R8TINT 0051 BCNLNB 0009 
BCRLEN 4000 SCIHBK 0100 BC2HSK oaoo SC311BK 0400 BC4HSK 0800 
BEC8UF 0020 SEO R ..... v.1I BEKCHO OOIC BEKERR oooa BHORT R ••• rv.1I 
BI R ..... v.1I BIDEtO 0020 BINGLE OOOB Bit OOOF BLCINT 00:58 
SNFERR 0010 BOH 0001 BOt OOGE BP R ..... v.1I SPACE 0020 
BPKREN 0001 BS R ••• 1'".1I BTPCHO OO:lC BTPINT 0001 BTPSPO 0000 
BTX oooa SUIt OOIA BVCINT 00:53 BYN 0016 BVNWIO 0003 
BYOCEL OIFO BYBCOa 019C BYBC02 019E BtDEP OOFF BaOONE 0003 
BtlDLE 0000 BtlBEE 0002 BtHAX 0003 B.WAIT 0001 TCtBCD 0001 
TCtLAT 0000 TesLSI 0010 TCSHOO 0000 TCtHOI oooa TCtHOa 0004 
TetHD3 0006 TeaHD4 OOOB TCaHD:I OOOA TCtHBI ooao TCaBCO 0000 
TeaSCI 0040 TeaSCa 0080 TeaWRD 0030 T1HCHD 0017 T1HERO 0014 
TIMER I 001:1 TlHERa 0016 TlHINT 005A THRIEN oooa THRaEN 0004 
us OOIF WDERR 0001 VRAO.JL 000:1 VROROW 0006 VRBPOB 0007 
VATRON 0004 VT 0008 WINH8K 0080 WlNA8T 0031 WORD R ..... v.1I 
WAPERR 0040 WABTC" 0010 WRTCHD OOAO WATREO 181a XITVEC 0059 
10VINT 0000 

No ."1'0". lI.tect., 
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-\ 
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SECTION B 

•••••••••••••••••••••••••••••••••••• 
• LINK LOAD THE MODULE9 • 
•••••••••••••••••••••••••••••••••••• 

·..--' 

SVBORQ .u.t •• load.d 'Ir.t , 
Input BYBORQ 

S,.t ..... uat •• 
J 

Input 
Input 

ROMERR 
TBTERR 

Input 
Pow.rup t •• t 

Moduh. 

Input HEADER 
Input PUPTST 
Input RAMINI 
Input INTT9T 
Input TIMT9T 
Input VECINI 
Input DSJHST 
Input DRVTBT 
Input CRTTST 
Input MSCTST 
Input KEYTST 
Input PUPTSI 
Input DKBODT 

J D.vlc. drlv.r. , 
Input BELDSR 
Input CLKD9R 
input CRTDSR 
Input DSK 10 
Input DSKISR 
Input FLPDIR 
Input KEYD9R 
input PRTD9R 
Input CONFIO 
Input ROMTIM 
Input TlMISR 
Input TIMSUB 

no ••• 01', alloc.tlon 
'Dr th ••• modul •• 

Output 
Modul ••• ntrl •• r.'.r.nc •• 

.. •• olut. r.l.tlv. to .odul • 

.. ddr ••• C9- F400 d •• crlptlon 

FEOOO F400:AOOO Rom h •• d.r In'ormatlon 
FE03F F400:A03F Pow.r up t •• t .ntrv point 
FE143 F400:A143 "Setup Rom'. data In Ram 
FE190 F400:A190 Int.rrupt controll.r te.t. 
FE333 F400:A333 Tlm.r ... ccur .. cv t •• t. 
FE4~4 F400:A4~4 Inhpt. v.ctor. Inltlall •• tlon 
FE4A4 F400:A4A4 Flappv dl ••• controller t •• t. 
FE~B3 F400:A~B3 01 •• drlv.r. t •• ts 
F,..·.36 F400:A636 CRT t •• t. 
FE7DD F400:A7DD MI.c.laneau. Inltlall.atlon 
FEBAl F400:ABAl K., .oard Initlall.atlon 
FE91S F400:A91S Option RD •• R .. m t •• t. 
FEA47 F4DO:AA47 01 ••• ooter lo.d.r 

FEAFE F400:AAFE a •• p.r d.r 
FE090 F400:A090 DaV tim. cloc. d.r 
FECIA F400:AC1A CRT dsr 
FFOD9 F400:BOD9 DI .. 10 d.r 
FF32~ F400:B32~ Di .. dsr 
FF47~ F400:D47S Di .. interrupt •• rvice 
FF719 F400:B719 KeV bo .. rd d.r 
FF9F6, F400:B9F6 prlnt.r d.r 
FFA84 F400:BA84 R.turn .V.t •• con'lguratlon 
FFA9D F400:BA9D Rom timing •• rvlc •• 
FFACI F400:0ACI SV.te. timer tntr. sl!!rv. 
FFBtD F400:BOID R •• tart timer service 

( 
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PEO:ASCII.EOU 
PEO:CRT.EOU 
PEO:CRTOP.EOU 
PEO:DSIo\DIT.EQU 
PEO:DSIo\ERR.EOU 
PEO:DStl.OP.EClU 
PEG: DSKOP9.EOU 
PEO:DSKREO.EOU 
PEO:DSKSTA.EClU 
PEg: INTCTLR.EOU 
PEO:LATCHE9.EOU 
PEg:PORTADDR.EOU 
PEO:FLOPPY.EOU 
PEO: BYSCELL. EClU 
PEO:SYSCON.EOU 
PEg: TIMERS. EOU 
PEG: TlMEVT. EOU 
.PEG:VECTOR.EOU 
PEg:WINCH9TR.EOU 

SECTION C. 

EOUATE FILES 

C. I 



·HAIN. CRBOB6/11 version 10.34.17 2-Aug-B3 16:23:2 Page 1 
EOUATE.BRC 

I INCLUDE PEQ:ASCII.EOU 
2 
3 ,--- ABCII CONTROL CHARACTER CODES 
4 , 

-0000 :J NUL EOU OOH 
-0001 6 BOH EOU OIH , "'A 
-0002 7 STX EOU 02H "'0 
-0003 B ETX EOU 03H "'C 
-0004 9 EDT EOU 04H , "'D 
-000' 10 ENO EOU O'H , "'E 
-0006 II ACK EOU 06H "'F 
-0007 12 BEL EOU 07H "'Q 
-0008 13 BB EOU OBH "'H 
-0009 14 HT EOU OQH "'I 
-OOOA I' LF EOU OAH , "'J 
-OOOB 16 YT ECJU OBH "'If. 
-OOOC 17 FF ECJU OCH "'L 
-0000 18 CR ECJU ODH "'M 
-OOOE 19 BO ECJU OEH I\N Tratllng . , I. to prevent 'e~word cla.h 
-OOOF 20 91_ ECJU OFH , "'0 Trailing , , I. to prevent 'e~word cl •• h 
-0010 21 DLE ECJU 10H , "'P 
-DOl I 22 DCI EOU tlH , "'0 
-0012 23 DC2 EOU 12H "'R 
-0013 24 DC3 ECJU 13H "'B 
-0014 2' DC4 EOU 14H AT 
-001' 26 NAK ECJU I'H "'U 
-0016 27 BYN ECJU 16H , "'Y 
-0017 2B ETB EOU 17H AW 
-OOIB 29 CAN EOU IBH AI( 

-0019 30 EM EOU 19H "'Y 
-DOt A 31 SUB - EOU IAH Al Trailing '_' I. to prevent 'e~word cl •• h 
-OOIB 32 ESC ECJU tOH - , Trailing , , I. to prevent 'e~word cl •• h 
-OOIC 33 F9 EOU ICH 
-OOID 34 D9 EOU tDH 
-OOIE 3:J RB EOU IEH 
-OOIF 36 US ECJU IFH 
-0020 37 BPACE EOU 20H 
-007F 3B DEL EOU 7FH 



• HAIN. CRBOB6/11 v.rslan 10.34.17 :I-Aut-B3 16::13::1 Pag. il 
EGUATE.SRC 

40 INCLUDE PEO:CRT.EGU 
41 
4:1 CRT DEVICE EGUATES 
43 • -0000 44 HEHBEO EGU OOOOH • BEGINNING OF CRT HEHORY 

-07FF 4' HEMEND EGU 07FFH • END OF CRT HEt10RV 
-0900 46 PHNBEO EGU 0900H BEgiNNING OF PHANTOH HEHORY 
-OFFF 47 PHNEND EGU OFFFH END OF PHANTOH HEMORY 
-1000 49 HSCINP EGU 1000H MISC. INPUT BUFFER 
-1010 49 GR_BLU EGU 10tOU GRAPHICS BLUE PALETTE 
-'OilO :to OR_ORN EGU 1020H • GRAPHICS GREEN PALETTE 
-1030 :tl OR_RED EGU 1030H • GRAPmCS RED PALETTE 
-1900 :til ATTLAT EGU lBOOH • ATTRIBUTE LATCH 
-IBID 53 CRTADR EQU lBIOH • CRTC ADDRESS REOl9TER 
-1911 54 CRTSTA EGU IBllH CRTC STATU9 REGI9TER 
-191:1 :t!S ""TREO EGU 19lilH CRTC WRITE REOl9TER 
-IBI3 56 RD-.REO EQU lBI3H CRTC READ REGI9TER 
-IBilO 57 HSCOUT EQU 1820H • HI9C. OUTPUT REOIBTER 
-COOO 59 CRASEO EGU OCOOOH • GRAPHICB BANK A ADDREBS 
-C900 59 CRBSEO EGU OCBOaH • GRAPHIC8 BANK B ADDRES9 
-0000 60 ORCSEO EQU ODOOOH • GRAPHICS BANK C ADDRES9 
-4000 61 SCRLEN EGU 04000H LENGTH OF ORAPHIC9 MEMORY IN WORDS 
-OOilD 62 LINLEN EQU 45 CRAPHICS LINE LENGTH IN WORDS 
-005C 63 BLNLEN EGU 92 • ORAPHICS LINE LENGTH IN BYTE9 

64 • 65 • CRTC REDISTER EGUATES 
66 • -0000 67 HlTCHR EOU OOH HORllONTAL TOTAL CHARS. 

-0001 6B HZDeHR EGU OIH HORllONTAL DISPLAYED CHARS. 
-0002 69 HZSP09 EGU O:lH • HORIZONTAL SYNC P091TION 
-0003 70 SYNWID EQU 03H VSVNC WIDTH. HSYNC WIDTH 
-0004 71 VRTROW EQU 04H VERTICAL TOTAL RoUB 
-0005 72 VRADJI.. EQU 05H • VERTICAL ADJUST LINES 
-0006 73 VRDROW EGU 06H VERTICAL DISPLAYED ROWS 
-0007 74 VRSPOB EGU 07H VERTICAL SYNC POSITION 
-0009 75 MODCTL EGU 08H '. MODE CONTROL 
-0009 76 SCNLN9 EGU O'lH • SCAN LINES PER ROW 
-OOOA 77 CUR9TR EGU OAH • CURSOR 8TART SCAN LINE 
-0008 78 CUREND EGU OBH • CURSOR END BCAN LINE 
-OOOC 79 DI9STH EGU OCH DI9PLAY8TART ADDRES9 HIGH 
-0000 BO DISSTL EGU ODH DISPLAY 8TART ADDRESB LOW 
-OOOE 81 CURPSH EGU OEH • CURSOR POSITION ADDRES9 HIGH 
-OOOF B2 CURPBL EGU OFH • CURSOR POSITION ADDRES9 LOW 
-0010 B3 LPENHI EGU IOU • LI O"T PEN ADDRES9 HI CH 
-001i 94 LPENLo EOU IIH t LIGHT PEN ADDRESS Lo 

B:t • 86 • CRT BIT EQUATE9 
87 • -0040 ,. 89 CDBPEN EGU 010000001 CRT DIBPLAV ENA8LE CALBO DIBAILE8 INTERRUPT. 

-0090 B'l CINTEN EGU 100000008 CRT INTERRUPT ENABLE 
-1500 '0 CINTIH EGU "OOH • CRT INTERRUPT WAIT LOOP COUNT 
-OOilO 91 CRTVBL EQU 001000001 • CRT IN VERTICAL BLANK PERIOD 

\ ..,. , 
./ 
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EQUATE.SRC 

-0020 
-OOOF 

-OODB 

, 

92 
93 
94 
9' 
96 
97 

... -- .. 

2-Aug-B3 16:23:2 Pagl' 2-1 

CRTOFF EOU 20H I CRT DISABLE 
HIGHAT EOU OFH I mGH BRILLIANCE ATTRIBUTES , , CHARACTER EOUATES , 
BLOCK EOU ODBH I BLOCK CHARACTER 



) 

.HAIN. CR0006/11 v.rslon 10.34.17 
EQUATE.SRC 

-0000 
-0001 
-0002 
-0003 
-0004 
-000' 
-0006 
-0007 
-0000 
-0009 
-OOOA 
-0008 
-OOOC 
-0000 
-OOOE 
-OOOF 
-0010 
-0011 
-0012 
-0013 
-0014 
-001' 
-0016 
-0017 
-0010 

, 

99 
100 
101 
102 
103 
104 
10' 
106 
107 
109 
109 
110 
111 
112 
113 
114 
11' 
116 
117 
119 
119 
120 
121 
122 
123 
124 
12S 
126 
127 
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INCLUDE PEO:CRTOP.EQU 

CRT DSR ·op~od.s· (INT 49H) , 
CRTtlOD 
CRTSCT 
CRTSCP 
CRTRCP 
CRTLPP 
CRTSOP 
CRTSUP 
CRTSON 
CRTRAC 
CRTWAC 
CRTWCH 
CRTSQP 
CRTWPX 
CRTRPX 
CRTWTY 
CRTRVB 
CRTAca 
CRTWCB 
CRTSCA 
CRTCTX 
CRTCOR 
CRTSTY 
CRTSAT 
CRTOOB 
CRTPTS 

EQU 
EOU 
EOU 
EOU 
EQU 
EQU 
EOU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EOU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 

OOH 
01H 
02H 
03H 
04H 
O'H 
ObH 
07H 
OBH 
09H 
OAH 
OBH 
OCH 
OOH 
OEH 
OFH 
10H 
l1H 
12H 
13H 
14H 
1:JH 
IbH 
17H 
IBH 

I Set CRT mode 'unctlon 
S.t cursor t~p. 'un~tion 
S.t cursor position 'un~tlon 

, R.ad ~ursor position 'unction 
R.ad light pen position 'un~tlon 
Bet .~tiv. dlspla, page 
Scroll t •• t up .unctlon 
Scroll t •• t down 'unction 

I Read attribute and charact.r 'unction 
Write attrlbut. and charact.r 'unction 
Writ. character onl, 'unction 
S.t graphics pal.tt •• unctlon 

, Writ. graphics pl •• 1 'unction 
I R.ad graphl~s pi •• 1 'unctlon 
I Writ. TTY scr •• n output 'unctlon 

Read video stat. 'unctlon 
Writ. attrlbut. and charact.r block 'unctlon 
Write charact.r block 'unctlon 
Chang. scr •• n attrlbut.s 'unctlon 

, CI.ar t •• t scr •• n 'unction 
CI.ar graphics scr •• n 'unction 
S.t TTY status lin. 'unctlon 
B.t attrlbut. latch 'unctlon 
O.t ph,. teal dl.p.a, •• gln polnt.r 'unction 

I Print TTY .trlng 'unctlon 

·S:-J 
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EQUATE.BRC 

-0000 
-0004 
-0006 
-0007 
-OOOB 
-0009 
-OOOA 
-OOOD 

-0000 

, 

129 
130 
131 
132 
133 
134 
13' 
136 
137 
138 
139 
140 
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INCLUDE PEQ:DSKDIT.EQU 

DITDIR EQU 0 
DITSEC EQU 4 
DITTRK EOU 6 
DITCYL EOU 7 
DITDSK EOU 8 
DITERR EOU 9 
DITPRC EQU 10 
DITLEN EQU 11 

DITINV EQU OOOOh 

• FlopPV dl •• DIT equate. 
I D ... Interface Routine vecto .. edwor" , S.etor .I.e In 'vt •• Cword) 
I Trac' .I.e In .ector. e'Vte. 
I Cvllnde ... I.e In trae" C,vteJ 
I DI ••• l.e In evllnde ... Cwo ... , 

M •• lmum numb ... o' Irro .. retrle. 
Urlt. pre-eo_p thre.hold evllnde .. 

I L.ngth a. DIT 

• U.ed to .I,nal that a DIT I. Invall' 
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EOUATE.BRC 

-0000 
-OOBO 
-0040 
-0020 
-0010 
-0008 
-0004 
-0002 
-0001 
-0003 
-OOO~ 
-0009 
-0011 

-0000 
-0011 
-0001 
-0004 
-0004 
-0009 
-0004 
-0010 
-OOBO 
-0004 
-0040 
-OOBO 
-OOO~ 
-0003 

142 
143 
144 
14~ 

14b 
147 
140 
149 
1~0 

I~I 

1'2 
1'3 
1'4 
1~~ 

l'b 
1'7 
1~8 

1'9 
160 
161 
162 
163 
164 
16~ 

166 
167 
168 
169 
170 
171 
172 
173 
174 
17~ 

17b 
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DKNORI1 
DKNRDY 
DKSEEK 
DKFAIL I 

DKCRCE 
DKDMAE 
DKRNFE 
DKFMTE 
DKCMDE 
DKWPRT 
DKVFVE 
DKOOUN 
DKABTD 

E_NORI1 
E_ABTD 
E_DADC 
E_DCVL 
E_BTRK 
E_OOUN 
E_BSEC 
E_CRC 
E_NRDY 
E_RNF 
E_BEEK 
E_TlI1E 
E_VRFY 
E_WRPT 

INCLUDE PEQ:DSKERR.EQU 

EQU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

EOU 
EOU 
EOU 
EOU 
EOU 

'EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

000000000 
100000000 
010000000 
001000000 
000100000 
000010000 
000001000 
000000100 
000000010 
000000110 
OOOOOIOIB 
000010018 
OOOIOOOIB 

DKNORI1 
DKABTD 
DKCMDE 
DKRNFE 
DKRNFE 
DKBOUN 
DKRNFE 
DKCRCE 
DKNRDV 
DKRNFE 
DKSEEK 
DKNRDV 
DKVFVE 
DKWPRT 

DISK DSR ERROR CODESClBI1 COMPATIOLE) 
No error 

J Controller timeout - disk not readv 
J Se •• f.lled - track not Found 
J Controller hardware 'allure 
I CRC error on r.ad 

Dat. requ •• t error - controll.r '.ilure 
Sector not found error 

I Tlm.out - no data .rror - bad di.k 'orm.t 
I Command .rror - b.d comm.nd p •••• d 
J Write protect error 

Data v.ri'lcation error 
1/0 transF.r cro •••• b4k boundarv 
1/0 operation aborted bV reque.t 

I E_ •••• -) Operation .tatu.' (error cad •• ) 
The •• v.lu •• are u •• ~ in the dl •• driver and 

Jar. tran.lat.d via equate to the above •• t 0' 
.rror code. 'or compatibilltv with the valu •• 
u •• d .l •• where in the 'V.t.m. 

J No error 
Di.k 1/0 aborted bV r.que.t 
Oad command 
Non-e.i.tent cvllnd.r r.que.ted 
Non-•• l.tent track reque.ted 
1/0 tran.Fer cro •••• 64K boundrv 
Non-e.l.tent .ector r.que.t.d 

J Bad CRC 'ound 
Devic. i. not r.adv 
Could not 'Ind reque.ted .ector 
COUld not 'Ind reque.ted cvltnder 
Operation did not complete 
Write data dId not v.rifV 
l1edl. I. write protect.d 
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EOUATE.BRC 

-OOFF 
-0000 
-0001 
-0002 
-0003 
-0004 
-0005 
-0006 
-0007 
-0008 
-0009 
-OOOA 

, 

17B 
179 
lBO 
IBI 
18;;1 
183 
184 
IB5 
IB6 
IB7 
IBB 
189 
190 
191 
192 
193 
194 
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INCLUDE PE9:DBKOP.EOU 

OP _NUL 
OPJI 
OP _ABP 
OP_EP 
OP _IR 
OP _18 
OP _IW 
OP _VFC 
OP _VFD 
OP _RIB 
OP _agN 
DP_TER 

EOU 255 
EOU 0 
EOU 1 
EOU :;z 
EOU :1 
EOU 4 
EOU 5 
EOU 6 
EOU 7 
EOU 8 
EOU 9 
EOU 10 

OP_III -) Opcode. 'or ,en.rlc dl •• operation. 
I The •• value. are 'l.plac.~ent. In the Device 

Inter'ace Tabl. to the br.nch vector 'or •• ch 
corre.pondlng routln •• 
Null operation 
interrupt 

J AUltllarv Btate Proce •• or 
I Error Recover, Proce •• or 

Inlti.te Read 
Inl tI.te S ••• 

I Wrl t. 
VlrlfV CRe 
Ver", data 
Re.d and Interpret Btatu. 
ae,ln r.qu •• t 
Proc ••• r.que.t ter.ln.tlon 
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EQUATE.BRC 

-0000 
-0001 
-0002 
-0003 
-0004 

-0006 
-0007 
-0008 
-0009 
-OOOA 
-OOOB 
-OOOC 
-OOOC 
-OOOD 
-OOOE 
-OOOF 

196 
197 
198 
199 
200 
201 
202 
203 
~04 

~o:t 

206 
~07 

208 
209 
~IO 

211 
212 
~13 
214 
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INCLUDE PEQ:DSKOPS.EQU 

DKRSET 
DKSTAT 
DKREAD 
DKWRIT 
DKVERF 
IDKFORM 
DKVRFY 
DKSSTA 
DKFSET 
DKXBET 
DKRDIT 
DKKMOT 
DM-DADC 
DKSEfC 
DKABRT 
DKFBTA 
DKBADD 

EOU 0 
EOU I 
EOU 2 
EOU 3 
EOU 4 
EOU :t 
EOU 6 
EOU 7 
EOU 8 
EOU 9 
EOU 10 
EOU 11 
EOU 12 
EOU 12 
EQU 13 
EOU 14 
EQU I~ 

I DISK DSR OPERATION CODES 
I Re •• t di ••• ¥.tem, drive parmi mu.t be pre.et 

get dl ••• tatUI in Cal) 
Read .ector. Into .emor, 
Write memor, to di ••• ectorl 
Veri'v crc on di ••• ector. 
Format tract Cnot Implemented) 
Verl'v memor¥ ••• in.t dt ••• ectorl 

I get dis •• tatul 'or preretrv (I' .nv) 
I Set UNIT L standard DIT 'or a drive 
I Set UNIT L DIT .ddre.s 'or a drive 
I Return OtT addre •• 'or drive 

Turn 0" Flopp, Di •• Motor. 
Old )- this II • bad command 
Set concurrent mode 
Abort pending operation 

I R.turn last full st.tu. 
I Nelli ) .. thl. I •• bad comm.nd 

~~-

- -
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EOUATE.BRC 

-0001 
-000:il 
-0003 
-0004 
-0004 

\ 

216 
217 
:ilIB 
:ill 9 
2:il0 
:l:ill 
:il:l2 
:il:l3 
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INCLUDE PEO:DSKREO.EOU 

tRO_SEEK EOU 0 
RO_READ EOU I 
RO_WRIT EOU 2 
RO_VFC EOU 3 
RO_VFD EOU 4 
ROJ1AlC EOU 4 

J DSKISR r.qu •• t function coda. 
S~.' ••••••••••••••• OBBELETE ••••••••••••••• 
R".d 

J Wr I ta 
, Va .. I fV CRC 

Vartfv d.t. 
M •• lmum raqu •• t numb.r 

. , 

", 

... ~-

~~ 

'. 



'\ 
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EOUATE.SRC 

-OOFF 
-0000 
-0001 
-0002 
-0003 
-0003 

, 

~~5 

226 
227 
22B 
229 
230 
231 
232 
233 
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INCLUDE PEQ:DSKSTA.EGU 
I I a_ •••• -) Driver st.tes 
a_DEP EOU 2:5:5 I DIPvice-depend.nt code must setst.te 
a_IDLE EOU 0 I Wait tng for • rIPqu.lt 
a_WAIT E(JU 1 I Watting to retrv A reque.t 
a_I SEEK EOU ~ Implicit se.k pending 
a_DONE EOU 3 I OplPratlon completlPd 
a_MAX EOU 3 I The highest "st.nd.rd" st.t. number 

I Oth.r v.lu.s are d.vlc.-d.pl!ndlPnt 
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EGUATE.SRC 

-0018 
-0019 

-0010 
-0001 
-0002 
-OOOB 

-0000 
-0001 
-oooa 

-OOFE 
-OOFD 
-OOFB 
-OOF7 
-OOEF 
-OOOF 
-OOBF 
-007F 

-0020 
-OOOA 
-OOOB 

, 

235 
236 
237 
23B 
239 
240 
241 
242 
243 
244 
24' 
246 
247 
24B 
249 
250 
2'1 
2'2 
253 
254 
2':1 
256 
257 
25B 
a59 
260 
261 
26a 
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INCLUDE PEg:INTCTLR.EOU 

INTERRUPT CONTROLLER EOUATES 

• INTAOO EGU 19H 
INlAOI EGU 19H 
J 

ICWI EGU 10H 
IC_IW4 EGU OIH 
le_8Ng EOU 02H 
IC_LTH EGU 09H 
J 

leW4 EGU OOH 
le_M96 EGU OIH 
le_EOI EGU 02H 
• ENAIO EGU IIIIIIIOB 
ENAII EGU 1I111101B 
ENAS2 EGU 1IIIl0tlB 
ENAB3 EGU II lIOlllB 
ENAI4 EGU IIIOHUB 
ENA8:1 EGU 11011 Il II 
ENAB6 EGU IOU III IB 
ENAB7 EGU OIUUIlB 
J 

EDI EGU aOH 
REAOIR EGU OAH 
READIS EGU OIH 

.. -...... 

/ 

• Interrupt controller ports r 
ICWI. OCW2. OCW3 Re.' IRR. ISR 
OCWI, ICW2. ICW3, ICW4 Read IHA 

• ICWI ..... Cwrltten to INTAOO) 
J ICW4 n.ede. 

81ngle B2'9 .o.e Cnot c •• c.de') 
Level-trlglered .ode 

• ICW4 " •• e Cwrltten to INTAOI) 
Mlcroproce •• or .o'e - 0006/B9 
Auto End-Of-Interrupt 

• Interrupt H .... Cwrltten to INTAOI. 

• Co .... nd. Cwrltten to INlAOO) 
Non-.peclflc En'-Df-Interrupt co ... n' 
R •• d Interrupt Reque.t Regl.ter ne.t 

• R •• d In-Service Re.l.ter ne.t 
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-0001 
-0002 
-0004 
-OOOB 
-0010 
-0020 

-0000 
-OOBO 
-0040 
-OOCO 
-FF3F 

-OOOE 
-0000 
-0000 
-0007 
-0010 
-0020 
-0040 
-OOBO 

-0001 
-0002 
-0004 
-OOOB 
-0010 
-0020 
-0040 
-OOBO 

-0001 
-0002 
-0004 
-0008 
-0010 
-oo:;m 
-0040 
-OOBO 

264 
265 
266 
267 
268 
269 
270 
271 
:il72 
273 
274 
275 
:il76 
277 
27B 
279 
2BO 
:ilBI 
2B:il 
283 
284 
285 
286 
2B7 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
29B 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
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INCLUDE PEQ:LATCHES.EQU 

Flopp, control and timer interrupt latch - 'OSKCjp' 
I 

SPKREN 
TMR1EN 
TMR2EN 
SINGLE 
PRECMP 
SIDE_O 
I 

ACCBUF 
ACCFDC 
FOCBUF 
BUFFDC 
MMASK 

EQU 
EGU 
EGU 
EQU 
EOU 
EGU 

EGU 
EQU 
EGU 
EQU 
EQU 

01H 
02H 
04H 
08H 
10H 
20H 

OOH 
BOH 
40H 
OCOH 
NOT OCOH 

I Bpeaker enable CtlmerO .ate Inputt 
Timer I interrupt enable 
Timer 2 interrupt enable 

I Single den.itv (FM) (v •• Double - MFM) 
Write precomp enable Clnner track. onl,t 
H.ad 0 .elect 
Sector buffer control bit. HI, MO 

I Acce •• RAM or re.et RAM counter 
Acce •• Flopp, controller chip 
Select FDC --t BUFFER mode Cdi •• read) 
Select BUFFER --) FDC mode (di •• wrltet 
Ma.k for .ettinl .ector buffer mode 

FloPPV .elect and motor control latch - 'DSKSjP' 
I 

DRSELO 
DR SELl 
DRSEL2 
DR9EL3 
MOTR_O 
MOTR_I 
MOTR_2 
MOTR_3 

EGU 
EGU 
EOU 
EGU 
EGU 
EOU 
EQU 
EGU 

OEH 
ODH 
DOH 
07H 
10H 
20H 
40H 
80H 

I FloPPV drive .elect. CActive LOW) 

I Motor On for drive 0 (Note: MOTR_O ~ MOTR_I 
I Motor On for drive I are OR'd In hardware) 
I Motor On for drive 2 
, Motor On for drive 3 

Par.-lIel port control input port - 'PRCljp' , 
DRVSSD 
DRV4BT 
HONTYP 
PARINT 
PROUSY 
PRPAPO 
PRSLCT 
PRFAUL 

EOU 
EGU 
EGU 
EGU 
EOU 
EOU 
EOU 
EOU 

OIH 
02H 
04H 
OBH 
IOH 
20H 
40H 
BOH 

, Drive. are .ingle-lided (VI. double-.lded) 
, Drive. are 4Btpl (v •• 96tplt 

Monitor tvpe {{60HZ 'Vlte. (v •• 50HZ)}} 
Parltv interrupt pendlnl 

, Parallel port BUSY Ilgnal 
Par.-Ilel port PAPER OUT .tgnal 
Par.-Ilel port SELECTED .tlnal 

, Par.-Ilel port FAULT- Itgnal 

, , P.-r.-llel port control output latch - 'PRCO_P' 

LEDtOF 
LED20F 
LED30F 
PARIEN 
PRAUTO 
PRSTRO 
PRINIT 
PRINEN 

EQU 
EOU 
EOU 
EOU 
EQU 
EGU 
EGU 
toQU 

OIH 
02H 
04H 
OBH 
10H 
20H 
40H 
80H 

I LED I 0" , 

LED 2 0" ) 
LED 3 off I 

Active LOW 

Parltv interrupt enable 
Parallel port AUTO FEED- Illnal 

I Parallel port STROBE- .Ignal 
I Parallel port INIT- .Ignal 
, Parallel port Interrupt enable 
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EOUATE.BRC 

-0010 
-0014 
-OOlB 
-OO'lD 

-0000 
-0001 
-0002 
-0003 
-0004 

314 
31~ 
316 
317 
31S 
319 
320 
321 
322 
323 
324 
325 
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INCLUDE PEQ:PORTAOOR.EOU , --- 110 port .ddr ••••• 
IOS251 EOU 10H 
IOB:253 EOU 14H 
IOB259 EOU ISH 
FOC EOU 20H 
I 

09KCY EOU OOH 
PRCIY EOU 01H 
PROA_P EOU 02H 
PRCO-," EOU 03H 
D9KS-," EOU 04H 

, Ba •• addr 0' USART (u44) 
Ba •• addr 0' TI •• r Chi, (u4'!U 
Ba ••• ddr 0' Int.rrupt Controll.r (u4bJ 

I Ba •• addr 0' FloPPV Controll.r (u13) 

I FlopPV control .nd ti •• r Intr. latch (u47t 
Parall.l port control Input port (U4B' 
Parall.l port data output latch (u49) 
Parall.1 port control output l.tch (uSO) 
FlopPV •• l.ct .nd .otor control latch (u'!JI' 
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EQUATE.SRC 

-0020 
-0020 
-0021 
-0022 
-0023 
-0020 
-0022 

-0000 

-0080 
-001.0 
-OOOC 
-OOIC 
-005C 
-0000 
-0008 

-0080 
-0040 
-0020 
-0010 
-OOOB 
-0004 
-0002 
-0001 

327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
3:J0 
351 
352 
353 
3:J4 
355 
356 
357 
358 
3:J9 
360 
361 
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INCLUDE PEQ:FLOPPV.EQU 

DIBK CONTROLLER EQUATES 
I 

FDCCHD 
FOCSTA 
FOCTRK 
FDCBEC 
FDCDAT 
BECBUF 
RSTBUF 
I 

EQU 
EOU 
EOU 
EOU 
EOV 
EOU 
EQU 

FDC+O 
FDC+O 
FOe+1 
FOC+2 
FOC+3 
FDC+O 
FOC+2 

STPSPD EQU OOH 

I , FDe Commands: 

RDCHD 
WRTCHD 
RSTCHD 
SEKCHD 
STPCHD 
FORCED 
IHHINT 

EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 

BOH 
OAOH 
OCH + 
ICH + 
5CH + 
OOOH 
ODBH 

STPSPD 
STPSPD 
STPSPD 

I Command port 
Statu. regl.ter 
Track register 

I Sector regl.ter 
Data re,lster 
Sector buffer re.d/wrlte port 

I R.set .ector bu'Fer port 

I Track-to-trac. step .peed: 00 --I 6 m.ec 
01 --) SOl ",.ec 
02 --) 20 mnc 
03 --) 30 mnc 

R.ad .ector 
Write .ector 

I R •• tore (ho",e) 
I S.e. w/ver i'V 

Step in w/verl ••• update 
Forced Interrupt (,ets tvpe I status) 

I Immediate interrupt 

FDC and DI •• DBR Internal error code.: 
I 

NRVERR 
WRPERR 
FHTERR 
SNFERR 
CRCERR 
DATERR 
SE~ERR 

VFDERR 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

80H 
40H 
20 ... 
10H 
OBH 
04H 
02H. 
OIH 

I Not readv error 
I Writ. protect error 

. I DI •• 'ormat error (timeout w/dl •• In drive) 
I Sector not 'ound error 

CRC error 
Lo.t data error 

, S.e. error (contrived not an FDC error) 
I Dat. verl'lcatlon error 
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EOUATE.CRC 

-OIFO 
-OlFC 
-OlFE 

, 

363 
364 
36' 
366 
367 
36B 
369 
370 
371 
372 
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INCLUDE PEQ:BYSCELL.EOU 
SY9TEH CELL OFFSETB ---

The 'B •• t •• C.II' I. an ar.a a' the boot •• ctor r ••• rv.' 'or ••• t •• 
con'lluratlon an' 1'.ntl'lcatlon In'ormatlon. Th ••• location. ar. •• 'In.' •• of, •• t. 'ro. BOOTLO. 

• SYBCEL 
aOOTID 
aOOCRC 

EOU 
EOU 
EOU 

lFOH 
IFCH 
IFEH 

" 

a_ginning a' .V.t •• c.ll .r •• 
O" •• t a' baat I. war. 

• O" •• t of baat •• ctor CRe 
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EQUATE.BRC 

-OOOF 
-0001 
-0002 
-0004 
-OOOB 
-0010 
-0020 
-0040 
-OOBO 

-0100 
-0;;100 
-0400 
-OBOO 
-7000 
-1000 
-2000 
-4000 
-BOOO 

-1000 
-2000 
-4000 
-BOOO 
'-0100 
-0200 
-0400 
-OBOO 

-0001 
-0002 
-0004 
-OOOB 
-0010 
-0020 
-0040 
-OOBO 

-0001 

374 
375 
376 
377 
378 
379 
3BO 
3Bl 
3B2 
3B3 
3B4 
385 
3B6 
3B7 
3BB 
389 
390 
391 
392 
393 
394 
395 
396 
391 
39B 
399 
400 
401 
402 
403 
404 
405 
406 
407 
40B 
409 
410 
411 
412 
413 
414 
415 
416 
417 
41B 
419 
420 
421 
422 
423 
424 
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INCLUDE PEQ:BYBCON.EQU 
Prlmarv S"t •• Configuration word CBYBCON •• cc •••• d with INT 4FH) 
NOTE: Bev.ral "outln.1 take adv.nta,. of the knolllled,. of which bVt. 

the bit. ar. tn .nd that the DR •• SC ••• nd gR. bit •• re .dJ.cent. I 

DRVtl9K 
DROtlSK 
DRlt1SK 
DR2t1SK 
DR3t1SK 
EI2t1SK 
E34t1SK 
E'6t1SK 
WINtl9K 
I (high 
BClt1SK 
BC2t1SK 
BC3t1SK 
BC4t1SK 
QRPtlSK 
ORAtlSK 
ORBtlSK 
ORCtlSK 
QAtltlSK 
I (high 
"103Pl 
tlI03P2 
tlI03P3 
tlI03P4 
tl212PI 
tl212P2 
tl212P3 
tl212P4 
I (10111 

PBPBOO 
PSPBOI 
P6PB02 
PSPB03 
PSPB04 
PSPB05 
PBPB06 
PSPB07 

EQU 00000000000011118 I Dt.k ."Iv •• tatul bit m.,k 
EOU OOOOOOOOOOOOOOOIB Flopp, drlv. 0 tn,talled tlnt.rnal) 
EOU 00000000000000108 Flopp, drive 1 In,talled Clnt."nal) 
EOU 00000000000001008 • Flopp, ."Ive 2 in.ta11e. Cunu •• d) 
EQU00000000000010008 Flopp, drive 3 In,h1hd (unused) 
EOU 00000000000100008 'El-E2' Jump.r 
EOU 00000000001000008 'E3-E4' Jumper 
EOU 00000000010000008 'E'-E6' Jumper 
EOU 00000000100000008 I Wlnch •• ter controll.r In.t.ll.d 
b,h): 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
'Vh 0' 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

bVh 0' 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EQU 
EQU 

00000001000000008 
00000010000000000 
00000100000000000 
0000 1 OOOOOOOOOOOB 
01110000000000008 
00010000000000008 
00100000000000008 
01000000000000008 
10000000000000008 
EXTWDI): comm boar •• 
00010000000000008 
00100000000000000 
01000000000000008 
10000000000000008 
00000001000000000 
00000010000000008 
00000100000000008 
00001000000000008 

EXTWD1): .p •• ch boar •• 
00000000000000018 
00000000000000108 
00000000000001008 
00000000000010008 
00000000000100008 
00000000001000008 
00000000010000008 
00000000100000008 

I B.rl.l Ch.nn.1 1 In,t.ll.d 
I S.rl.l Chann.l 2 In.t.lled 
I B.ri.l Chann.l 3 inlt.ll.d 
I B.rial Chann.l 4 In.tall.d 

3-blt.: gr.phlc. pl.n •• In.t.ll.d 
graphic. RAti bank A in.t.ll.d 

I Qraphlc. RAti bank B In.tall.d 
Oraphlc. RAti '.nk C In.t.lled 
Oame/clock bo.rd In.tall.d 

• 300 bps 
300 bps 
300 bps 
300 bps 
1200bp. 

• 1200bp. 
• 1200bp. 
I 1200bp. 

• Bp •• ch 
I Bp.l!ch 

Spe.ch 
Sp •• ch 
Bp •• ch 

I Sp •• ch 
I Bp.ech 
I Bp.ech 

tlod .... 
tlod.m 
tlodem 
tlodem 
"odelll 
tlode ... 
tlode ... 
tlodem 

po,,' 
port 
port 
port 
port 
port 
port 
po"t 

1 In.hlle. 
2 in.hlled 
3 In.t.lle. 
4 Inlltalle. 
1 In.talh. 
2 Inlt.lled 
3 Inlhlled 
4 tnltalhd 

bo.rd 
lIo."d 
board 
board 
board 
board 
board 
bo.rd 

o In.ta1led 
1 In.t.ll.d 
2 In.tall.d 
3 In.talhd 
4 In.tall.d 
, Inlt.ll.d 
6 Inltall.d 
7 Inlta1hd 

B.cond.rv 9,.te .. Configuration IIIo"d. (.cc •••• d IIIlth INT 48H) 

I BYSCOI Cln Interrupt Vector area): 
IB7t1SK EOU 00000000000000018 • BOB7 Nu .. e"lc Cop"oc ... or In.hlled 

BYBC02 (In Interrupt Vl!ctor area): 
DRV8VT (In Interrupt Vector area): 
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EOUATE.BRC 

-0014 
-001' 
-0016 
-0017 

-0000 
-0040 
-0080 

-0000 
-OO:;ZO 
-DOlO 
-0030 

-0000 
-0002 
-0004 
-0006 
-0008 
-OOOA 

-0001 

426 
427 
420 
429 
430 
431 
432 
433 
434 
43' 
436 
437 
438 
439 
440 
441 
442 
443 
444 
44' 
446 
447 
448 
4 .. 9 

"'0 4" 
4'2 
4'3 

2-Aul-83 16:23:2 Page 16 

INCLUDE PEQ:TIHERB.EOU 

, , TIHER CHIP EOUATES 

TlHERO 
TlHERI 
TlHER:J 
TlHCHD 

EOU 
EOU 
EOU 
EOU 

1092'3 
IOB2~3+1 

1092'3+2 
1092~3+3 

Control word lor •• t , 
TC_SCO 
TC_BCI 
TC_BC2 , 
TC_LAT 
TC_HBB 
TC_LSB 
TC_WRD , 
TC_Hoo 
Te_HDI 
TCjtD2 
TCjtD3 
TCjtD4 
TCjtDS , 
TC_ICD 

EOU 
EOU 
EOU 

EOU 
EOU 
EOU 
EOU 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

EQU 

DOH 
40U 
BOH 

DOH 
20H 
10H 
30H 

OOH 
02H 
04H 
06H 
OBH 
OAH 

OIH 

, Timer 0 read/lo.d addr 
, Timer I re.d/load addr 
, Timer :z re.d/1a.d addr 
, Command R.gi.ter 

, 8elect eount.r 0 
Sel.ct counter I 
8.l.ct; eount.r a 

COp •••• " ••• ,. 
CS'I.t ... tllller) 

Counte" latch In, op.".tlan 
Read/lo.d 1II0.t .I,nllicant 'vt. ani, 
Re.d/lo.d l ••• t .I,nllieant bVt. ani, 
nead/lo.d LeB f.".t. th.n HBI 

, Sel.ct lIode 0 
Select 1II0de I 
Select 1II0de 2 
Select lIod. 3 
Behct; lIode 4 
Sehct; lIod. IS 

I BCD count." .. ad. 
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EOUATE.SAC 

-0000 
-OOO~ 

-0003 
-0004 
-0006 

-0004 
-0005 
-0006 
-0007 

, 

455 
456 
457 
459 
459 
460 
461 
46~ 
463 
464 
46' 
466 
467 
469 
469 
470 
471 
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INCLUDE PEG:TIHEVT.EOU 

I TIMING EVENT OFFSETS 
I 

IEVLNK EGU OOH 
IEVTlD EOU 02H 
I EVFLO EOU 03H 
IEVCTR EGU 04H 
IEV9U8 EOU 06H 
I , Event "11,. , 
EVTTVP EOU 4 
EVTACK EOU 5 
EVTEXP EOU 6 
EVT9TA EOU 7 

Lin' ,ointer 
TII!l' id 
Flag. 
Counter 
Subroutine IIddre •• 

Event t"e 011 - Interrupt/TII" 
Event IIc'no.ledged 011 - Ve./No 
Event e.plred 011 - No/Ve. 
Event .t.tu. 011 - Inactlve/Actlve 
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EQUATE.BRC 

-0000 
-0001 
-0002 
-0003 
-0004 

-0040 
-0041 
-0042 
-0043 
-0044 
-0045 
-0046 
-0047 

-0040 
-0049 

- -004A 
-0048 
-004e 
-0040 
-004E 
-004F 

-0050 
-00:,. 
-0052 
-00'3 
-00'4 
-0055 

\, 

-0057 
-005B 

473 
474 
475 
476 
477 
47B 
479 
400 
4Bl 
4B2 
4B3 
4B4 
4B5 
4B6 
4B7 
4BO 
4B9 
49Q 
491 
492 
493 
494 
49' 
496 
497 
49B 
499 
:JOO 
501 
502 
:t03 
:t04 
505 
506 
507 
:tOB 
:t09 
:t10 
:til 
:U2 
513 
514 
51:t 
:t16 
:S17 
:tIB 
519 
'20 
:s:U 
:S22 
523 
'24 
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INCLUDE PEQ:vtCTOR.EQU 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••• ANY CHANQEB HADE TO UIIB EQUATE FILE HUBT IILBO BE HA,DE TO •••• 
•••• THE VECTOR INITIALIZATION TABLEB IN THE HODOLE 'VECINI'. • ••• 
•••• ALBO NOTE THAT CSWRAP CHANgES AFFECT THE HODOLE 'BYBORg' ••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

---- Pega.u. Int.~~upt yecta~ tvP •• ----

BOBB-.p.cl.lc Chardwar.' Inte~rupt.: 

• ZDVINT 
BTPINT 
NHIINT 
DRKINT 
OVFINT 

EQU 
EQU 
EQU 
EQU 
EQU 

OOH 
OIH 
02H 
03H 
04H 

I DIYld.-bV-I.~a t~ap 
Blnll.-.t., trap 
Nan-ma.labl. Int.~~u't 

• Dreal '.Inlle-b,t ••• a'twa~. Inter~u,t 
I Overflow trap 

Ctvp •• 05H-IFH ~e •• ~ved bV INTEL) 
.tvP •• 2OH-3FH ~e.e~ved fa~ HBDOB) 

P.laaua ha~dwa~e Int.r~u,ta: 

• IROINT 
IRIINT 
IR21NT 
IR31NT 
IR41NT 
IR51NT 
IR61NT 
IR71NT 

EQU 
EGU 
EQU 
EQU 
EGU 
EQU 
EQU 
EGU 

40H 
41H 
42H 
43H 
44H 
4'H 
46H 
47H 

ROH 810B Inhr'ac. Y.ctor.: 

• IELINT 
CRTINT 
KEYINT 
PRTlNT 
gAHINT 
DBKINT 
CLKINT 
CONINT 

• 
FATINT 
RBTlNT 
CANINT 
BVCINT 
ACTINT 
COHPLT 

EGU 
EGU 
EQU 
EGU 
EGU 
EQU 
EQU 
EGU 

EQU 
EQU 
EQU 
EQU 
EQU 
EGU 

4BH 
49" 
4AH 
48H 
4CH 
4DH 
4EH 
4FH 

50H 
51H 
52H 
53H 
'4H 
55H 

• 82:J9 Interrupt 0 Cunu.ed. 
82'9 Interrupt 1 Cunu.ed' 
82'9 Inter~upt 2 Cunu.ed. 

• 8259 Interrupt 3 CTlm.~ I. 
• 0259 Inte~rupt 4 Cunu.ed. 
• B259 Inter~upt , CParallel part ACK) 
• 82'9 Interru,t 6 CDI.l cantralle~' 
• 8259 Interrupt 7 CKevboard USART) 

• Bv.te. 'eep.~ 110 and I.ne~al ROH Interface 
Scre.n 110 
K."boa~d 110 

• Pa~allel part 110 
Analal Input/Clacl 110 
Fla,,, dl .. 110 

• TI •• -a.-d." elacl 110 
I S".tem canfllu~atlan 

• Fata. er~ar t~ap 
I R •• tart tlmlnl event CTlmlnl •• ~Ylce.' 

Cancel tlmlnl event CTlmlnl •• rvlee.' 
Bve Interface .ubroutlne 
Activate T •• l .ubrautlne 
Addr far dl.l 110 campletlan 'caneu~~ent eny) 

S,.te. Inter'ac. vectar. C.a.t Interrupt •• : 

• CHPINT EQU 
BLelNT EGU 

57H 
5B" 

• CRT character .applng yectar 
• Time .llelng, I. needed Ceverv 25 m •• e) 

" , 
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EOUATE.BRC 

-00:J9 
-OO:JA 
-00'1 
-009C 
-00'0 
-OO'E 
-OO:lF 

-0180 
-01B2 
-01B4 
-0186 
-OIBB 
-OIBA 
-018C 
-018E 
-0190 
-0192 
-0194 
-0196 
-0198 
-019A 
-0198 
-019C 
-019E 

-COOO 

:J29 
:126 
'27 
:l2B 
'29 
:130 
'31 
:J32 
:J33 
'34 
'3:J 
:136 
'37 
:J38 
:J39 
:J40 
:141 
:J42 
'43 
:J44 
:J4:J 
:J46 
'47 
'48 
'49 
:J:JO 
"1 
:I:J2 
"3 
:1'4 
999 
9:J6 

'" 598 
5:J9 
560 
561 
962 
963 
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XITVEC 
TlI'IINT 
I'IAPINT 
PAUINT 
PBKINT 
PBCINT 
OUEINT 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

:J9H 
5AH 
98H 
5eH 
:lDH 
:lEH 
'FH 
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I Addr ••• of common int.rrupt •• it routln. 
I D~namlc timing •• rvlce •• I' n.ed.d (100 m.ec) 
K.~board mapping v.ctor 
K.~board progr.m pau •• k.V vector 
K.vboard progr.m br.a' '.V Y.ctor 
Ke~bo.rd print .cr •• n Y.ctor 

I Kevbo.rd queu.lng Y.ctor 

(tvpe OEOH r •• erv.d for CP/I'I) 

FIXED RDI'I DATA AREA - (ablolute off .. te fro", .b.o1ute 0) 
Th •••• qu.t •• d.'lne the RDI'I communlc.tion. area. cont.lnln, d.t. 

th.t mu.t b •• cc •••• d bV both the ROI'I and u •• r/applic.tlon progr •••• 
Thl. d.t. I •• cc •••• d from the 'u •• r' program bV •• ttln, 09 - O. Th. 
ROI'I u ••• a 'trick' to get to thl. data bV t •• lng adv.ntage 0' the 'act 
th.t the hardware 'wr.p.' memorv .ddr ••••• (I ••• the .ddr ••• 'allowing 
OFFFFFH II 0). IV acce •• lng r.l.tlv. to C8. and .ddln, the ",.glc numb.r 
CBURAP (d.'ln.d b.low). the desired d.t. (DBADDR. !'IEMSll, .tc.) mav 
b •• cc •••• d without h.vlng to •• t up ••• p.r.t. DB 'Ir.t. 

DBADDR EOU 4*60H (WORD) polnt.r to DB for B~.t •• ROM (RDMDAT) 
DB91ZR EOU 4*60H+2 (WORD) .1 •• 0' 08 for Bvet.m ROM CROHDAT) 
DBADDO EOU 4*61H (WORD) polnt.r to DB for ROM .t ROMCOD:OOOO 
DS91Z0 EOU 4*61H+2 (UORO) el •• 0' DB 'or ROM at ROI'ICOD:OOOO 
DSADD2 EOU 4*62H (WORD) polnt.r to DB 'or ROM at ROMCOD:2000 
DSSIZ2 EOU 4*62H+2 (UORD) II •• 0' DB for ROI'I at ROMCOD:2000 
DBADD4 EOU 4*63H • (WORD) polnt.r to DB for ROM .t ROI'ICOD:4000 
DBBIZ4 EOU 4*63H+2 (WORD) et •• 0' DB 'or ROM .t ROI'ICOD:4000 
DBADD6 EOU 4*64H CUORD) polnt.r to DB 'or ROM .t ROI'ICOD:6000 
DBSIZ6 EOU 4*64H+2 (WORD) .1 •• 0' DB 'or ROM .t ROMCOD:6000 
DBADDB EOU 4*6:JH (WORD) polnt.r to DB 'or ROM .t ROI'ICOD:8000 
DSSIZ8 EOU 4*6'H+2 I (UORO' .i.e of 09 'or ROM at ROMCOD:8000 
MEI'I91l EOU 4*66H • (WORD) ",emorv .1 •• (number 0' 16-bVt. block.) 
INTCTR EOU 4*66H+2 I (BYTE) outstanding-Interrupt count.r ('or OS) 
DRVIYT EOU 4*66H+3 I (BYTE) Drlv. configuration bVt. 
BYBCDI EOU 4*67H (WORD' Addltlon.1 ev.t.m configuration In'o 
8YBCD2 EOU 4*67H+2 (WORD) Addltlon.l IV.t.", con'lgur.tlon tn'o 

• CBWRAP EOU OCOOOH I M_,Ic numb.r which cau ••• CB to wr.p to 00000 
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-0010 

56' 
566 
567 
56B 
569 
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• WINRST 
WRSTCH 

INCLUDE PEQ:WINCHSTR.EQU 
WINCHESTER PORT ADDRESSES AND EQUATES 
EQU 31H ,PORT FOR WINCH RESET 
EQU 000100008 .RESET WINCHESTER 
END 
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-0000 

-0000 

-0610 
-OOOA 
-0028 
-0003 

1 
2 
3 
4 
:5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
11 
IB 
19 
20 
21 
22 
23 
24 
2~ 

26 
21 
2B 
29 
30 
31 
32 
33 
34 
3~ 

36 
37 
3B 
39 
40 
41 

·42 
43 
44 
4~ 

46 
47 
4B 
49 
50 

, ..•..•......................................................•.•............... 
TITLE - BELDSR - Sv.tem be.per d.vlce •• rvic. routine • 
ABSTRACT - Thl. module contain. the rout in •• that h.ndle the .p •••• r 110. • 

It include. a u •• r int.r'ac. a. w.ll a. rout In •• u •• d IntIPrnallv to • 
the ROM. • 

COMPUTER - BOBB •••• mbl' language COSO» • 
• The DSR entrv was converted to be tabl. drlv.n 'ro. the opcod •• In ordlPr • 

to allow additional call. to be added. The new opcode. are ll.ted below •• , ......•....................................................................... 
NAME BELDSR - Svstem be.per device 'IPrvice rout In. 

PUBLIC DEFINITIONS 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC· 

BEEP 
BEEPIO 
BEEPOF 
LBEEP 
SDEEP 

EXTERNAL REFERENCES 

SECT. ROMDAT 

EXTRN DELEVT:WORD 
EXTRN DS~C_M:DYTE 

SECT RONCOD 
EXTRN RONTST:NEAR 
EXTRN DELAY: NEAR 
EXTRN DSPERZ:NEAR 
EXTRN MSG:NEAR 
EXTRN gCONFG:NEAR 
EXTRN GCONFI:NEAR 
EXTRN RCONFG:NEAR 

LOCAL CONSTANTS 
I 

DELTMR 
BEPLEN 
LBPLEN 
SBPLEN 

EOU 
EGU 
EGU 
EGU 

1~63 
10 
40 
3 

EXTERNAL EOU FILES 

INCLUDE PEg:LATCHES.EGU 
INCLUDE PEQ:P(JRTADDR.EUU 
INCLUDE PEG:TINERS.EUU 
I NCLUDE PEG: 11 NEVT . EUll 
INCLUDE PEQ:VECTOR.EGU 

Sv.te. Bell timing .vent bloc. 
RAM copv 0' dl.k control port 

CRC calculatuon routine 
1 MIlll.econd delav .ubroutlne 
Print error routine 
Print .trlng rout in. 

I g.t pointer to .v.tem con'lguratlon 
, G.t pointer to .,.t.m conFiguration 
I Return E.tr. Configuration statu. 

1563 ~-) BOO HI 'or IV.t.m beeper 
normal 'V.tIPm beep length - 250 m.ec 
Long beep 0 t .ec 
short beep a 7~ msec 

(ROMDAT) 
(RONDAl) 

(PUPTSl) 
(RONUTL) 
WlJ1PUl) 
WU1PUT) 
CCONFIQ) 
(CONFIG) 
(CONFIG) 
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0000' 
0000' 
0001' 
0002' 
0007' 
OOOA' 
OOOD' 

OOOE' 
0010' 
0012' 
0014' 
0016' 
001S' 
OOIA' 

-0000 

FB 
IE 
:lEBE IE CISO 
EB OOIA 
IF 
CA 0002 
-OOOC 
004C" 
00'2" 
0062" , 
0070" 
0004" 
0003" 
0001." 

2'1 
2'2 
2'3 
2'4 
2" 
2'6 
2'7 
2'8 
2'9 
260 
261 
262 
263 
21.4 
26' 
266 
267 
21.8 
269 
270 
271 
272 
273 
274 
27' 
276 
277 
278 
279 
280 
201 
2B2 
2B3 
2B4 
2B' 
206 
2B7 
208 
209 
290 
291 
292 
293 
294 
29' 
296 
297 
290 
299 
300 
30t 
302 

, ....•.....................•................................................... 
, CODE SEGMENT DEFINITION , ••..•...•...•.................•............................................... 
• BECT 

ASSUME 
ROMCOD 
CB:ROMCOD 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MODULE ENTRY POINT 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BELL (or BEEPER. DSR - Entrv point 'or ROM u •• r call. - INT 40H 

INPUT: 

OUTPUT: 
UBEO: 
BTACK: 
ASBUME 

AH - Function:. 
o Bound the b.eper for .pecl'led tl.e C. current 'requencv) 

AL aD •• p time In 2' mllll.econd Increment. 
I get be.per .tatu •• returned In l-'lag: 

IF - 0 I' b.eper t. currentl, enabled 
IF - I I' beeper I. not enabled Cno .ound) 

2 Bet beep 'requene, 
ex - tl.er value C.e. routine h.ad.r 'or •• ,Ianatlan. 

3 Beeper ON 
4 D.eper OFF 
, Walt .ubroutln. 
6 CRe 16 .ubroutlne ES:BXadata addre •• , DpKblac •• lle 

OX-return.d CRC. IF-I I' DX-O 
7 Print me •• ag. WF400:SI t.rmlnat.d b, I.ra. 
o DI.pla, .v.tem .rror cod. In r.g BX 
q get pointer to 'V.t •• can'lguratlon In ES:BX 
A Oet palnt.r to •• tra 'V.t.m conflluratlon In ES:BX 
B R.turn E.tra .v. con'lg. In'o In AX.BX.CX 

)D Invalid opcod. 
a. nat.d above 
AX. ex c ••• Individual routine h.ad.r.) 
14 .,te. (BEEPER I. wor.t-ca.e) 
DS:ROMDAT 

,------------------------------------------------------------------------------
BEEPID PROC FAR 

'" Interrupt. bac. an 
DB '" Save u •• r'. curr.nt DB 

BTl 
PUSH 
MOV 
CALL 
POP 
RET 

DS.WORD PTR 
DODEEP 

CS:DBAOOR+CSURAP ,Bet up mv DB 

.JMPTBL EOU 
DW 
OW 
OW 
OW 
DW 
DW 
DW 

»S 
2 
'-2 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 

DEEPBT 
BEEPFO 
BEEPON 
DEEPOF 
DELAY 
ROMTST 
MSO 

• Do It 

, ••• RETURN * •• (Blmulat.d IRET to pa •• 'lag') 

.1 B.ep .tatu. 

.2 6et b.ep.r 'requencv 

.3 Turn on b •• per (do •• not go 0") 

.4 Turn 0" b.ep.r (u.ed bV tlm.r d.rt 

., O.la, .ubroutlne 

.6 CRCI6 calculation 

.7 Print .e,.ag. In ROMCOD C9 



, 

, 
'\ 

"' 
'\ 
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OOIC' 
OOIE' 
0020' 
0022' 

0024' 
0024' 
0026' 
002B' 
002'" 
0028' 
002D' 
002F' 
0031' 
0032' 
0037' 
0038' 

003'" 
003A' 
003C' 
003E' 
0040' 
0043' 
004B' 
0048' 
0048' 

004C' 
004C' 
OO:U' 

OOO~" 
0007" 
0008" 
0009" 
-0018 

OB E4 
74 12 
8" C4 
9B 
01 EO 
3C 18 
77 IA 
93 
2E88 9F OOOC" 
93 
FF EO 

3C 00 
74 00 
30 E4 
A3 0000" 
80 OE 0000" 80 
EB 0017 

C3 

F6 06 0002" 01 
C3 

303 
304 
30:J 
306 
307 
308 
309 
310 
311 
312 
313 
314 
31:J 
316 
317 
31B 
319 
320 
321 
322 
323 
324 
32:J 
326 
327 
32B 
329 
330 
331 
332 
333 
334 
33:J 
336 
337 
33B 
339 
340 
341 
342 
343 
344 
34:J 
346 
347 
348 
349 
350 
351 
352 
3~3 

354 

.B Di.pl., .q.t •• error code 

.9 Get pointer to .,.te. configuration 
OW 
OW 
OW 
OW 

OFFSET DSPERZ 
OFFSET QCONFQ 
OFFSET OCONFI 
OFFSET RCONFG 
t-JHPTBL 

.A Oet pointer to e.tra .,.te. configuration 

.8 Return e.tra configuration In'o 
.II1PTBZ EOU 
I 

NEAR 
AH,AH 
BEEPER 
AL.AH 

J Di.patch to function .peclf.ed b, AH 
AH - 0 

• Convert opcode to JU.p table inde. 
• Ha •• Into a word 

AX.l • Ind •• Into word t.llie 
AL,OFFSET JHPTSI. 0: Legal routin.? 
BPRET N: Ju.t r.turn 

D08EEP PROC 
OR 
JZ 
HO" 
C8W 
SHL 
CHP 
JA 
XCHQ 
HO" 
XCHQ 
JHP 

AX.8X ,y; Qet routln. entr, without .crewlng DX 
BX.WORD PTR C9:JHPTDL[DX] • O.t routine .ddr ••• 
AX.BX 
AX And go to It , .•..••...••.•...........•....................•............•................... 

J 8EEPER - Bound the b.ep.r 'or the .p.clfl.d ti •• (at curr.nt frequ.nc,. 

INP.UT: 

OUTPUT: 
USED: 
BTACK: 
AB8UME 

DB point. to ROHDAT 
AL - D •• p tim. in 2:J mllli •• cond Increm.nt. 
•• b •••••• p --
AX 
6 b,h. 
OS: ROHDAT 

.------------------------------------------------------------------------------
8EEPER PROC NEAR 

CHP AL.OO , 0: Old the u •• r •• V 00 ? 
JZ BPRET Y: Then •• It without .ound 
XOR AH.AH N: Z.ro out the high "vt. 
HOV DELEVT+IEVCTR.AX. Put the count into the .v.nt bloc' 
OR BYTE PTR BELEVT+IEVFLO,l SHL E"T9TA ,Set the active flag 
CALL BEEPON J Turn on the be.p.r 

8PRET: 
RET , ••• RETURN ••• 

, ............................................................................. . 
J BEEP8T - R.turn b •• per statu. 

INPUT: 09 point. to ROHDAT 
OUTPUT: IF - 0 if .peak.r t •• nabl.d 

IF - 1 I' .p •••• r i. not .nabled (no .ound. 
USED: 
STACK: 
ASSUHE 

(none. 
2 bVhs 
08: ROHDAT 

,------------------------------------------------------------------------------
DEEP8T PROC NEAR 

TEST DSKC_H,SPKREN 
RET 

• Look at the speak.r bit in memorv 
I ••• RETURN ••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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005a' 
00~2' 

00'3' 
0054' 
00'6' 
00~9' 

OO'A' 
OO'C' 
005E' 
0060' 
0061 ' 

0062' 
0062' 
0063' 
0064' 
0067' 
0069' 
0060' 
006E' 
006F' 

9C 
FA 
BO 36 
E6 17 
9A CI 
E6 14 
9A C5 
E6 '14 
90 
C3 

9C 
FA 
AO oooa
OC 01 
E6 00 
A2 oooa-
90 
C3 

\. 

3~~ 
3~6 

3~7 

3~9 

3~9 

360 
361 
36:2 
363 
364 
365 
366 
367 
369 
369 
370 
371 
37:2 
373 
374 
375 
376 
377 
379 
379 
390 
381 
382 
393 
394 
:185 
386 
387 
389 
399 
390 
391 
392 
393 
394 
39~ 

396 
397 
3'19 
399 
400 
401 
40:;1 
403 
404 
40~ 

406 

BEEPFO - Thl •• ubroutln. 1. u •• ' to •• t the 'r.qu.ncV 0' the tl •• r 
that drlv •• the b.ep.r .p.a'.r. Th. tl •• r'. input fr.qu.ncV 1. 
1.2~ "HI .nd the v.lu. p •••• d In CX I. u •• d a •• dlvl •• r 'or thl. 
'r.qu.ncV. For •• ampl., the .vst •• t1m.r (000 HZ) us •• a valu. 0' (1.250.000 HI I 900 HI) - 1563. Not. that the call.r'. Int.rrupt 
.tatu. I. pre •• rved. 

INPUT: 
OUTPUT: 
USED: 
9TACK: 
ASSUME 

ex - Frequ.ncv 
(nonel 
AL,Cl( 
4 bVt .. 
OS: ROMDAT 

'value' ( l.a5 "HI I ex - true 'r.q.) 

.------------------------------------------------------------------------------
BEEPFO PROC NEAR 

PUBHF 
•• , Prot.ct thl. CLI 

MOV 
OUT 
MOV 
OUT 
"OV 
OUT 
POPF 
RET 

AL, etC_BCO + TC_WRD + TCJ1D3) I.. B.t the tI •• r 
TI"CMD,AL fll 
AL,CL 
TI"ERO.AL 
AL.CH 
TI"ERO,AL 

f f f 

• • I f , , 

f • f 

1.25 ""I I ex - 'r.qu.ncv 

• .... RETURN ••• , ................................................................................... . 
I BEEPON - Thl •• ubroutln. I. c.ll.dto turn the 'V.t •• b •• p.r on. 

TI.lng •• rvlc •• tvplcallv I. u •• d to turn It b.c' o'f. 
Not. that the c.11.r'. Int.rrupt .t.tu. a. ,r ••• rv.d. 

INPUT: 
OUTPUT: 
USED: 
BTACK: 
ASSUME 

DB point. ta ROMDAT 
(b •• p.r turn.d an) 
AL 
4 bVh. 
CB:ROMCOD, DS:ROMDAT 

,------------------------------------------------------------------------------
BEEPON PROC NEAR 

PUBHF 
CLI 
MOV 
OR 
OUT 
MOV 
POPF 
RET 

AL.DBKC_M 
AL,SPKREN 
DSKCJ'.AL 
DSKCJ1,AL 

I S.v. Int.rrupt statu. 
, Prot.ct thh 
fff g.t copV '1'0. RAM 
'f' Turn the .p •••• r on , , , 
, , J 

J J' Int.rrupts b.c' on 
• ••• RETURN ••• 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

, OEEPOF - Thl •• ubroutln. I. call.d bV timing •• rvlc •• to turn the 
'V.t •• be.p.r off. Th. ev.nt obvlou •• ,. ha. ta b. (r.J.tart.d 
b.fore thl. can happ.n. Not. that the c.ll.r'. Intlrrupt 
.t.tu. I. pr •• erved. 

INPUT: OS point. to ROMDAT (onl,. bec.u •• that'. where .vent bloc' 1., 
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0070' 
0070' 
0071' 
0072' 
0075' 
0077' 
007'1' 
007C' 
007D' 

007E' 
007E' 
0080' 

0082' 
0082' 
0084' 

00B6' 
00B6' 

0088' 
00B8' 
008'1' 
OOBE' 
OOBF' 
00'12' 
OO'1~' 

0096' 
009B' 
0098' 
009C' 

9C 
FA 
AO 0002-
24 FE 
E6 00 
A2 0002-
'1D 
C3 

D4 28 
ED 06 

B4 03 
ED 02 

D4 OA 

IE 
2EBE IE CIBO 
51 
B'1 0618 
EB FFDD 
5'1 
BA C4 
EB FF9F 
IF \ 

C3 

Nn ~rrnr. d.t.r •• d 

407 
408 
40'1 
410 
411 
41a 
413 
414 
41~ 

416 
417 
418 
41'1 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
43'1 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 

OUTPUT: 
USED: 
STACK: 
ASSUME 

(b •• p.r turned off. 
AL 
-4 b,tas 
CB:ROMCOD, DB:ROMDAT 

1------------------------------------------------------------------------------
BEEPOF PROC NEAR 

PUSHF 
CLI 
MOV 
AND 
OUT 
MOV 
POPF 
RET 

AL,DSKC_M 
AL,NOT SPKREN 
DSKC_P, AL 
DSKC_M,AL 

I Save int.rrupt st.tu. 
I Protect .gain 
I I I 

I I I Turn .p •••• r d" 
I I I 

I" 
III Interrupts bac. on 
I ••• RETURN ••• 

1------------------------------------------------------------------------------
DEEP - B •• p the .,st.m b.ll. Not. the thr ••• ntr, points: 

CALL LBEEP 
CALL B8EEP 
CALL BEEP 

INPUT: 
OUTPUT: 
USED: 
STACK: 

(none) 
••• DEEP ••• 
AX 
14 b,h. 

Appro •• I s.c (us.d 'or .rror conditions) 
Appro •• 75 ••• c (u •• d 'or prompting situation •• 
Appro •• 250 m •• c (normal b.ll. 

ASSUME CS:ROMCOD. DB:ROMDAT 
1------------------------------------------------------------------------------
LDEEP PROC NEAR 

MOV AH,LDPLEN I S.t up 'or long b.ep 
JMP SHORT DEEPI 

• 
8DEEP PROC NEAR 

MOV AU,SBPLEN 
JMP SHORT DEEPI 

I 

BEEP PROC NEAR 
MOV AH,DEPLEN 

I JMP SHORT BEEPI 
BEEP1: 

PUSH DS 
MOV DS, WORD PTR 
PUSH CX 
MOV CX,BELTMR 
CALL DEEPFO 
POP CX 
MOV AL,AH 
CALL DEEPER 
POP OS 
RET 

END 

I S.t up 'or .hort be.p 

I S.t up 'or normal b.ep 

I Save OS 0' caller 
CS:DSADDR+CSWRAP I s.t up m, OS 

1.25 MHz I DELTMR - 'requenc, 
I Set the beep frequencv 

I Turn the beeper on 

I ••• RETURN ••• 
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-FFFF 

-0000 

-0000 

1 
~ 

3 
4 
:5 
6 
7 
B 
9 

11 
1~ 

13 
14 
I~ 

16 
17 
IB 
19 
20 
21 
2~ 
23 
24 
2:5 
26 
27 
28 
29 
30 

124 
12~ 

126 
127 
1:28 
129 
130 
131 
132 
133 
134 
13' 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
14' 
146 

, •.........•.•................................................................. 
TITLE - CLKDSR - Tlm~-or-dav clock 1/0 and s~rvlc~ routine 
ABSTRACT - Thl. module contain. th~ tlmw-of-daV clock routin~.' thw 

lett~ng and r~ading routinw •• a. w~ll a. thw .wrvlce routine which 
I. called everv 100 mllli.econd. bV thw tlmwr interrupt .ervice 
routine to keep the T.O.D. clock ticking. , ............................................................................. . 
NAME CLKDSR - Tlm~-oF-dav clock 1/0 and .ervice routine. 

I 8UBTTL 
DEBUG EOU OFFFFH 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

SECT 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

PUBLIC DEFINITIONS 

CLK_IO 
ClKSRV 
BETDAT 
BETTIM 

EXTERNAL REFERENCES 

ROHDAT 
DATE:t.lORD 
HOURS: BYTE 
HUNB:BYTE 
HINS:BYTE 
SECB:BYTE 

I Tlmw-of-daV clock 
I Tlmw-o'-daV clock 
, Tlmw-o'-daq clock 

Tlmw-oF-dav clock 
Timw-o'-daV clock 

INCLUDE PEG:VECTOR.EOU 

dav •• tnce 
hour. 
hundredth. 
mlnut •• 
.wcond. 

1/I/eOCROMDAT) 
(ROHDATI 
(ROHDATI 
(ROHDAT) 
(ROMDAT) 

, ............................................................................. . 
, MODULE ENTRY POINT , ............................................................................. . 

-, 

BECT 
ASBUHE 

ROMCOD 
CB:ROHCOD 

TIHE AND DATE ROUTINES - INT 4EH 

INPUT: AH - Function: 

OUTPUT: 
USED: 
STACK: 

o - Swt th~ date 
I Swt th~ time 
2 Get the dat~ & tim. 

)2 - NULL call 
BX Count of' dalls .incw Januarv 1. 1980 
CH - Hours (0-23) 
CL - Hinutw. (0-'91 
DH R Second. (0-59) 
DL Hundrwdths of .econd. (0-99) 
Cdepend. on 'un~tion. rwgist~rs same a. above) 
AX.9X.C!{,DX 
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0000' 
0000' FB 
0001 ' IE 
0002' 2EBE IE CIBO 
0007' ~3 

OOOB' BA FC 
OOOA' ~B 
OOOB' EB 0002 
OOOE' IF 
OOOF' CF 

0010' 
0010' 08 FF 
001:2' 74 09 
0014' FE CF 
0016' 74 09 
001B' FE CF 
OOIA' 74 18 
OOIC' C3 

0010' 
0010' A3 0001" 
0020' C3 

0021 ' 
0021 ' FA 
0022' BB 2E 0002" 
0026' BB OE 0004" 
002A' BB 36 0005" 
002E' BB 16 0003" 

147 
148 
149 
150 
1 ~1 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
16:2 
163 
164 
165 
166 
167 
16B 
169 
170 
171 
17:2 
173 
174 
17~ 

176 
177 
178 
179 
lBO 
lBI 
IB2 
IB3 
IB4 
IB5 
IB6 
187 
IBB 
IB9 
190 
191 
192 
193 
194 
195 
196 
197 
19B 

ASSUME CB: ROMCOD. OS: NOTlHNQ 
I 

ClK_Io PROC FAR 
BTl II I interrupt. bac. on 
PUSH OS II I !llIve current OS 
MOV DB. WORD PTR CS:DSADDR+CSWRAP I point to our DS 
PUSH DX 
MOV DH.AH 'opcode' in DH 
POP AX I date. i' .. nv. in AX 
CALL DO_ClK I do the 'unction 
POP DS 
IRET I ••• RETURN *.* 

I 
DO_ClK PROC NEAR dispatch to 'unction .pecified bV DH 

OR BH.DH DH ,. 0 
~l SETDAT 
DEC DH I DH - 1 
~Z BETTIM 
DEC BH I DH - :2 
~Z GETDAT 
RET I ••• RETURN _ •• Cinvalld command) 

,------------------------------------------------------------------------------
I BET THE DATE , 

INPUT: AX - Count 0' daV!l .Ince ~ .. nuaTV I. 1980 
OUTPUT: (none) 
USED: AX 
STACK: :2 bVh. 
ABSUME CB:ROMCOD. DS:ROMDAT , 

BETDAT PROC 
MOV 
RET 

NEAR 
DATE. AX I Btore the date 

,------------------------------------------------------------------------------
I BET THE TIME 

INPUT: CH hour. (0-23) CIIll numberl are binarv) 
CL minute. (0-59) 
DH - .econdl (0-59) 
Dl - hundredth!l 0' lecond. (0-99) 

OUTPUT: 
USED: 
STACK: 
ASSUME , 

(none) 
CX.DX 
:2 bVtes 
CB: ROMCOD. 

NEAR 

DS:ROMDAT 

SETTIM PROC 
CLI 
MOV UOlJRS.CH 
MOV MINS.CL 
NOV SECS, DH 
MOV UUNS.Dl 

III hide 
III BtorR the time 



CLKDBR - TI •• -a'-'.' clac' 110 an' •• rvlc. rautln •• 
CLKDBR.BRC 
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0032' 
0033' 

0034' 
0034' 
0035' 
0038' 
003C' 
0040' 
0044' 
0048' 
0049' 

004A' 
004A' 
0041' 
004E' 
0051' 
0054' 
0056' 

00'9' 
OO'A' 
oo,e' 
OO'F' 
0061' 

0064' 
0065' 
0067' 

FI 
C3 

FA 
Al 0001-
8A 2E 0002-
8A DE 0004-
8A 36 0005-
BA i6 0003-
Fa 
C3 

FA 
BB 0003" 
BO 07 OA 
BO 3F 64 
72 27 
C607 00 

43 
FE 07 
BO 3F 3C 
72 IC 
C6 07 00 

43 
FE 07 
BO 3F 3C 

,. 

199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235· 
236 
237 
238 
239 
240 
241 
242 
243 
244· 
245 
246 
247 
248 
249 
2'0 

BTl '" ... c. on 
RET ,., ••• RETURN ••• 

1------------------------------------------------------------------------------
, OET THE DATE AND TIME 

INPUT: 
OUTPUT: 

USED: 
BTACK: 
ASSUME 

• 

Cnan.' 
AX - count a' dav •• inc. 01-01-BO 
CH - hour. 
CL - lIIinut •• 
DH - •• cond. 
DL - hundr.dth. of •• cand. 
AX,CX.DX 
2 b,h. 
CB:ROMCOD, D8:ROMDAT 

OETDAT PROC NEAR 
CLI , •• 
HOV AI, DATE ••• O.t the d.te 
HOV CH,HOURS •• , O.t the tlllle 
MOV CL,MINB 
HOV DH.SECB 
MOV DL,HUNS 
STI ." b.c' an 
RET II •••• RETURN ••• 

,------------------------------------------------------------------------------

• 

CLKSRV - Ti •• -a'-da, clac' •• rvice routine. Thl. rautln. I. call.d 
ever, 100 .11II •• cand. II, the .,.te. tl.er Int.rrupt •• rvlc. 
routine. It updat •• the tl •• and date In'ar.atlan •• ,t In RAM. 

INPUT: DB ,oint. to ROMDAT 
OUTPUT: T-a-D In'o In RAM I. up.ated 
UBED: 8X 
STACK: 2 .,h. 
ASSUME CB:RDMCOD. DB:ROMDAT 

CLKBRV PRDC NEAR 
CLI 
MOV BI,DFFSET HUNS 
ADD BYTE PTR [01].10 
eMP BYTE PTR [BX],IOO 
JB CLKIIT 
HOV BYTE PTR UX],O 

INC BX 
INC BYTE PTR [81] 
CMP BYTE PTR [8X].60 
JB eLKIIT 
MOV BYTE PTR UU,O 

INC BX 
INC BYTE PTR [OU 
CMP BYTE PTR [oX]. 60 

-~, 

I Prat.ct thl. 
II. point to tl •• 'dat •• tora,. 
III bUill, hundr.dth. 
III 0: I. It t- 100 1 (- I •• cond. 
III N: t.hat·. all 
,., Y: r ••• t hundr •• th. 

III point to •• cand. 

III 0: 60 1 
III N: that'. all 
,.. Y: r ••• t •• cand. .. 
,., point to .Inut •• 

II I 0: 60 1 

._"\ 
,-



CLKDSA - Ti •• -o'-da, cloc. 110 and .ervice routine. 
CLKD9R.6RC 

006A' 7~ II ~~l ..Ia 
006C' C6 07 00 2'2 HOV 

253 
006F' 43 254 INC 
0070' FE 07 255 INC 
0072' 00 3F 10 2'6 CHP 
007~' 72 06 2'7 ..ID 
0077' C6 07 00 250 HOV 

259 
007A' 43 260 INC 
0071' FF 07 261 INC 
0070' 26~ CLKXIT: 
0070' FI 263 BTl 
007E' C3 264 RET 

26~ 

~66 END 

No error. det.ct.d 

...... -~ 
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CLKXIT , , I N: that' •• 11 
BYTE PTR [oX).O I , I Y: r ••• t mlnut •• 

ax I • I point to hour. 
BYTE PTA [oX) 
BYTE PTR [Ox). 24 '" 0: 24 7 
CLKXIT '" N: th.t' •• 11 
BYTE PTR [oX).O , , , Y: r ••• t hours 

BX '" point to d.",. 
WORD PTR [oX) I I I bump It 

I , I ••• RETURN ••• 



._, 
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CONFIO - R.turn 8wet •• Configuration 
CONFIO.BRC 

0000' 
0000' 
0001' 
0002' 
0007' 
OOOA' 

-0000 

-0000 

FB 
IE 
:lE8E IE CIBO 
AI 0001" 
2EBB IE CI98 

I 
2 
3 
4 
:5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1:5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2:5 
26 

120 
121 
12:Z 
123 
124 
12~ 

126 
127 
128 
129 
130 
131 
132 
133 
134 
13~ 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
14:5 
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I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I TITLE - CONFIO - Return ",tem configuration 
ABSTRACT - Thl. routine I. a ROH function (,oftwar. Int.rrupt) that 

r.turne the current ",tem configuration, a. f.termln.d during 
powerup Initiaillation. 

I •••••••••• • ••• ••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NAHE CONFIQ - Return S,.tem Configuration 
SUB TTL 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

CFO_IO 
OCONFO 
OCONFI 
RCONFQ 

SECT ROHDAT 

PUBLIC DEFINITIONS 

EXTERNAL REFERENCES 

EXTRN SYSCON:WORD I S,.tem con.iguratlon etorage 
I •••••••••••••••••••••••••••••••••• ••• ••••••••••••••••••••••••••••••••••••••••• 

I LOCAL CONSTANTS 
I •••••••••••••••••••• • •• ••••••• •• ••• ••••••••••••••••••••••••••••••••••••••••••• 

I INCLUDE_ PEO:VECTOR.EOOU 

I •••••••••••••••••••••••••••• • ••• ••••• ••••••••••••••••••••••••••••••••••••••••• 

I CODE SEGHENT DEFINITION 
I •••••••••••••• • ••• •••• •• •••••••••••••• •• • ••• ••• ••••••••••••••••••••••••••••••• 

SECT 
ASSUME 

ROHCOD 
CB:ROHCOD, DS:ROHDAT 

I •••• • ••••• ••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I HODULE ENTRY POINT 

I ••• •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I 

CFQ_IO - Returne the I,.tem configuration word and ~ontiguoue memorv 
III. In 16-b,t. block •• 

INPUT: 
OUTPUT: 

USED: 
I STACK: 

Cnonel 
AX - (SYSCON) 
BX - (HEHSIl) 
AX, 8X 

Sv.tem con'iguration word 
Contlguou. RAH In 16-bvte block. 

1------------------------------------------------------------------------------
CFO_IO PROC FAR 

9T1 
PUSH 
HOV 
HOV 
HOV 

DB 
DS.mord ptr CS:DSAnDR+CSWRAP 
AX,SY9CON 
BX,word ptr CS:HEHSIZ+CSWRAP 

Int.rruptl back on 

I Point to ROHDAr 
Pick up confl, word 
PI~. up memorv .Ir. 



-, 

.., 
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'I 

'I 
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CDNFIO - Return BV.te. Con'iguratlon 
CDNFIO.BRC 

OOOF' 
0010' 

0011' 
0011' 
0014' 
001:5' 
0016' 

0017' 
0017' 
0019' 
0018 ' 
DOlE' 

IF 
CF 

08 0001-
IE 
07 
C3 

31 08 
BE C3 
88 0198 
C3 

146 
147 
14B 
149 
1:50 
1~1 

1~2 

1~3 

1~4 

I~~ 

1~6 

1~7 

1~8 

1~9 

160 
1M 
162 
163 
164 
16~ 

166 
167 
16B 
169 
170 
171 
172 
173 
174 
17~ 

176 
177 
17B 
179 
180 
181 
182 
183 
184 
18~ 

186 
187 
IB8 
189 
190 
191 
192 
193 
194 
19~ 

196 
197 
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POP DB 
IRET 

, •..•......................................................................... 
QCONFO - Return. a pointer to .v.tem configuration word and other use'ul 

in'ormatlon. Called NEAR from general ROM 110 handler In DELDSR. 

INPUT: (non •• 
OUTPUT: ES:DX - pointer to .vstem con'lguratlon Info 

EB:[DX-3] - DSKC_M copv 0' DSKC_P latch 
E8:[OX-2] - PRCO_M copv 0' PRCO_P latch 
E8:[8X-IJ - DSKS_M copv of DSKS_P latch 

USED: 8X,ES 
BTACK: 

,------------------------------------------------------------------------------
QCONFQ PROC NEAR 

MOV BX.of'.et SYSCON 
PUSH 05 

potnt to con'lg area (OFFSET I 
and _et up .egment 

POP E5 
RET , ............................................................................ . 

QCONFI - Return. a pointer to other _v_tem In'ormatlon. 
Call.d NEAR from general ROM 1/0 handler In DELDSR. 

INPUT: (none. 
OUTPUT: ES:DX - pointer to additional sv_tem configuration In'o 

E5:[OX-3] - (MEMSIZ. - 6ile of m@morv in 16 bVte word. (II/ord) 
ES:[BX-IJ - (INTCTR) - P@ndlng int@rrupt count (bV h • 
E6:[OX+0] - (DRVOYT. - Drive tvpe bvte 
ES:[DX+IJ. (SYSCOll - Additional _v_tem configuration bVte 
EB:[DX+2] - (BY6C02. - Additional _v_tem configuration II/ord 

USED: 8X,ES 
BTACK: 

,------------------------------------------------------------------------------
QCONFI PROC NEAR 

XOR 8X.BX , 6et up .egment 0' conflg are. 
MOV ES,8X 
MOV OX.of'.et DRVDYT , Dff.et 0' conflg are. 
RET 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RCONFQ - Return e.tra svst@m configuration Information in r@ft.t@rs. 

Called NEAR from gen@ral ROM 1/0 handl@r In DELDSR. 

INPUT: (nonel 
OUTPUT: AL - DRVDYT 

AH - INTCTR 
OX • SYSC01 
ex - BYSC02 

USED: Ax.Bx.ex 
STACK: 

Drive tvp@ bVte 
P@nding interrupt count (not verv u.e'ull 
E.tra Bv~tem configuration word Nl 
E.tra .V9tem configuration ,",ord N2 

,------------------------------------------------------------------------------



CONFIO - Return S,ste. Configuration 
CONFIO.SRC 

OOIF' 
OOIF' 
0023' 
002~' 
002A' 
002F' 

2EAl CI9A 
B6 C4 
:lEBD IE CI9C 
2EBD OE CI9E 
C3 

No errors .eterte. 

, 

I9B 
199 
200 
20t 
202 
203 
204 
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RCONFO PROC NEAR 
I10V AX.word ptr CB: INTCTR+CBWRAP Pld up INTCTR and DRVDYT 
XCHO AL.AH Put In correct registers 
NOV DX.word ptr CB:BYBCOI+CSWRAP I PI d up BYBCDl 
I10V CX.word ptr CB:BYBC02+CBWRAP , Pld up 8YSC02 
RET 
END 
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CRTDSR (CRT DSR CODEt 
CRTD9R.BRC 

-. 
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\. 

I 
2 
3 
4 
!J 
6 
7 
B 
9 

10 
It 
12 
13 
14 
I!J 
16 
17 
lB 
19 
20 
21 
22 
23 
24 
2:1 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3:1 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4!J 
46 
47 
4B 
49 
'0 ,. 
'2 

, ............................................................................. . 
,TITLE - CRT DSR , 
, COHPUTER BOBB ASSEHBLY LANGUAGE 

, AB9TRACT Thl. Module contain. the nec •• sarv .et of routine. ne.ded 'A .. Interacting with the CRT. The Inte,,'ace to the.e routine. 
I. via a so,tware Int.rrupt (INT 49H) with the CRT 'unction 
numb.r In .. egister AH. Additional parameter. required bV each 
'unction and their regi.t.r de.lgnation. ar. d •• cribed below 
a. INPUT under the gtven 'unction. , •..•..•...................................................•................... , 

, SET CRT HODE 

, 

AH - OOH 

THI9 ROUTINE 19 USED TO 9ET THE CRT HODE (NOTE: thl. I. not 
applicable to PEGASUS but I. provided 'or compatlbllitv with 
the IBH CRT calling conv.ntlon.). IT DOEB NOTHING AND BIHPLY 
RETURNS. 

INPUT - IIH • 0 
AL • 1-7 (ignored) 

OUTPUT - None 

USED - None 

BET. CURSOR TYPE BASED ON REOISTER CX 
AH '"' OIH 

INPUT - CH • Bit. 4-0 cur.o ... t ... t line (O-B h ••• 
Btt. 6-5 cur.or tvP. I. e. 00 • no bltnk 

01 • no cur.o .. 
10 - 1/16 blink 
11 - 1/32 blink 

CL - Btt. 4-0 cursor end lin. (O-B he.) 
Bit. 7-5 not used 

OUTPUT - non. 

USED - AX.CX.DL 

BET CURSOR AT COLUMNCDH).ROW(DL) POSITION 
AH .. 02H 

INPUT - DH X coordinat. (column) 
DL a V coordinate Crow) 



", 
CRTDBR (CRr DBR CODE) 
CRTDSR.9RC 
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53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
6:1 
66 
67 
6B 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7B 
79 
BO 
BI 
B2 
B3 
84 
95 
86 
87 
B8 
B9 
90 
91 
92 
93 
94 
95 
96 
97 
99 
99 

100 
101 
102 
103 
104 

OUTPUT - CURSOR WRITTEN AT (X.Y) COORDINATE9 

READ CURRENT CURSOR P091TION 
AH - 03H 

THI9 ROUTINE9 READS THE CURRENT CURSOR POSITION AND RETURNS 
THE POSITION IN OX AS (COLUMN. ROW). (X,Y). 

INPUT - NONE 

OUTPUT - DH - (column»,DL - (row) 
CH,CL - Cursor tvP. 

USED - DX,CX,AX,8X, 

READ LIGHT PEN P091TION 
AH - 04H 

THI9 ROUTINE READS THE LIGHT PEN AND RETURNS IT'S POSITION 
TO THE CALLER. 

INPUT - NONE 

OUTPUT - RETURN NO ACTION FOR NOW 

USED -

SET ACTIVE DISPLAY PAGE 
AH - 05H 

THIS ROUTINE SETB THE ACTIVE DISPLAY PAgE (IT DOES NOTHINg» 
AND IS PROVIDED FOR IBM COMPATIBILITY ONLY. 

SCROLL TEXT BLOCK UP 
AH .. ObH 

SCROLL TEXT BLOCK DOWN 
AH - 07H 

THIS ROUTINE "SCROLLS" THE SCREEN IN EITHER DIRECTION BY 
SIMPLY PERFORMINg A MOVS FROM TUE SOURCE TO TUE DESTINATION 
LOCATION OF TI-fE SCREEN. THIS METHOD PROVIDEB FOR DEFININg 



CRTDSR (CRT b9R CODE) 
CRTDSR.SRC 

CRBOB6/11 verllan 10.34.11 3-AUI-B3 16:34:43 Pa,. 1-2 

105 
106 
107 
lOB 
109 
110 
III 
lIa 
.. 3 
114 
115 
116 
117 
liB 
119 
lao 
tal 
laa 
la3 
la4 
la5 
la6 
la7 
laB 
129 
130 
131 
13a 
133 
134 
135 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
145 
146 
147 
14B 
149 
150 
151 
15a 
153 
154 
Hl5 
156 

A WINDOW AND HOVING IT TO ANOTHER POSITION ON THE SCREEN. 
THE BOURCE WINDOW BOUNDARY COORDINATES ARE AB FOLLOWS AND 
THE BAHE APPLIES FOR THE DESTINATION COORDINATES: . 

Upp.r l.,t • C.rc. cal.,.rc rawt 
Upp.r right - (.rc. cal. + cal. cnt.,.rc. rowt 
Low.r l.,t - C.rc. cal.,lrc. row + lln.cnt.t 
Low.r right - C Irc. col. + col. cnt.,lrc. raw + line cnt.t 

INPUT - AL - 0 hlan. out laurc. t.at 
• AL ) 0 Don't hlan •• ourc. 

•• (DH,DLt - (Sourc. column,Saurc. row) o' Icroll 
(BH,BL) • (D'ltlnatlon column.D •• tlnatlon raw) o' Icroll 
CH - Column countCI-BO) CL • Lin. eountCI-a5t 

• NOTE: I. the .aure. and d'ltinatlon windowl 
ov.rlap then 10m. 0' the laure. will 
h. ov.rwrltten. 

•• NOTE: •• d •• tlnatton I. 1.1. than lourc. 
th.n the .croll I. a Icroll up and 
to the l.,t. t. laurc. II 1.11 than 
d •• tlnatlon th.n the Icrall I. a lerall 
down and to the right. 

E.a.pl.: You want to Icrall the Icr •• n up "n" 
lin ••• 

Input - .oure. col. raw CDH.DLt - CO,nt 
d •• t. col, row (BH.BL)· (0,0) 
column count (CHt • BO 
lin. count CCLt • a5-n 

OUTPUT - NONE 

USED -

READ CHARACTER AND ATTRIBUTE AT CURRENT CURSOR POSITION 
"" • OBH 

THIS ROUTINE READS AND RETURNO THE CHARACTER AND ATTRIBUTE AT 
THE CURRENT CURSOR POSITION. 

INPUT - NONE 

OUTPUT - AH • Attrlhut. o' charaet.r r.ad 
AL ehracter r.ad 

USED - AX, 

,/ 

,/ 

". 



", 

'. 

CRTDSR (CRT DSR CODE) 
CRTDSR.SRC 

--"~ ,~"'" 
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157 
I~B 

1~9 

160 
161 
162 
163 
164 
16' 
166 
167 
16B 
169 
170 
171 
172· 
173 
174 
17' 
176 
177 
17B 
179 
lBO 
lBI 
lB2 
IB3 
lB4 
IB' 
lB6 
IB7 
tBB 
IB9 
190 
191 
192 
193 
194 
195 
196 
197 
19B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 

WRITE CHARACTER AND ATTRIBUTE AT CURRENT CURSOR POSITION 
AH • 09H 

THI8 ROUTINE 18 USED TO WRITE A CHARACTER AND ASSOCIATED 
ATTRIBUTE AT THE CURRENT CURSOR POSITION. THE USER SHOULD 
NOTE THAT THE CURSOR IS NOT AUTOMATICALLY ADVANCED WITH THI8 
ROUTINE. 

INPUT - AL - Ch.~act.~ to ~~lt. 
BL - At~lbut. o. ch.~act.~ 
CX - Count o. chars. to w~lte 

OUTPUT - None 

USED - AX.BL.CX 

WRITE CHARACTER ONLY AT CURRENT CURSOR POSITION 
AH - OAH 

THIB ROUTINE IS USED FOR WRITINO A CHARACTER ONLY AT 
THE CURRENT CURSOR POSITION. IT IS ALSO USED BY THE 
ABOVE PROCEDURE BUT IGNORES THE ATTRIBUTE PARAMETER. 
AGAIN THE USER SHOULD NOTE THAT THE CURSOR IS NOT AUTO
MATICALLY ADVANCED AND IS LEFT AT IT'S ORIOINAL POSITION. 

INPUT - AL - Cha~act.r to ~rlt. 
CX - Count of chars. to write 

OUTPUT - None 

USED - AX.CX 

BET GRAPHICS COLOR PALETTE 
AH - OBH 

THI8 ROUTINE IS USED TO SET THE COLOR PALETTE FOR THE GRAPHICS 
BANKS A,B.C. 

INPUT -

OUTPUT - Palette set accordinglv 

USED -



CRTDSR (CAr DSA CODEt 
CRTD9R.SRC 
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20'l 
210 
211 
:;u:z 
213 
214 
215 
216 
217 
21B 
21'l 
220 
221 
22:Z 
2:Z3 
224 
22:t 
226 
:Z:Z7 
22a 
22'l 
230 
:Z31 
232 
233 
234 
235 
236 
237 
:Z3B 
23'l 
240 
241 
242 
243 
244 
245 
246 
247 
24B 
24'l 
250 
:Z:H 
252 
253 
254 
25:t 
256 
257 
258 
25'l 
260 

WRITE GRAPHICS PIXEL AT (X,Y) LOCATION 
AH - OCH 

THIB ROUTINE IS USED TO WRITE A GRAPHICS PIXEL AT THE 
SPECIFIED LOCATION. 

INPUT - (To b. d.t.rmln.d) 

OUTPUT -

USED -

READ GRAPHICS PIXEL AT (X,Y) LOCATION 
AH - ODH 

THIS ROUTINE IS USED TO READ A GRAPHICS PIXEL AT THE 
SPECIFIED LOCATION. 

INPUT - (To •• d.'.rMln.'. 

OUTPUT -

USED -

ASCII TELETYPE WRITE ROUTINE 
AH • DEH 

THIS ROUTINE IS USED TO WRITE CHARACTERS TO THE SCREEN IN AN 
ASCII TELETYPE MANNER. WRITING STARTS AT THE CURRENT CURSOR 
POSITION AND THE CURSOR IS ADVANCED AUTOMATICALLY TO ITS NEXT 
LOCATION. THE SCREEN IS S.CROLLED AUTOMATICALLY IF NEED BE 
(I ••• wrltln, P •• ' th •• n. of .cr •• n). 'AND CONTROL CHARACTERS 
ARE EXECUTED (CR,LF,BS .n' BEL) INSTEAD OF WRITTEN. 

• NOTE: I' •• t.tus lin. I. cUl'r.ntlv •• lng IlIIp •• III.nt.d 
•• crall will accul' an th •• In. pr.vlau. to th. 
.tart of th. st.tu. r.glan .s I' th.t lin. w.r. 
the .nd of th. .cr •• n. 

INPUT - AL - Character to writ. 

OUTPUT - Non. 

USED -

"\ 



"' 

., 
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261 
262 
263 
264 
265 
266 
267 
26B 
269 
270 
271 
272 
273 
274 
275 
276 
277 
27B 
279 
2BO 
2BI 
2B2 
2B3 
284 
2B5 
286 
2B7 
28B 
289 
290 
291 
292 
293 
294 
295 
296 
297 
29B 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

CURRENT VIDEO BTATE 
AH - OFH 

THIB ROUTINE IS USED TO RETURN THE STATE (or MODE' OF THE 
CRT TO THE CALLER (NOTE: this Is not applicable to PEGASUS 
but II provldRd 'or compatlbllltv with the 10M CRT calling 
conventions'. IT DOE9 NOTHING AND SIMPLY RETURNS. 

INPUT - None 

OUTPUT - (To be dRtRrmlnRd) 

USED -

WRITE BLOCK OF ATTRIBUTE8 & CHAR9 • CURSOR 
AH ... IOH 

THIB ROUTINE 19 USED TO WRITE A GIVEN BLOCK OF CHARACTERS TO 
THE SCREEN BTARTING AT THE CURSOR USING THE SPECIFIED ATTRIBUTE. 
ALL CONTROL CHARACTERS (i.e. CR.LF.HEL .tc.) ARE IGNORED AS SUCH 
AND PRINTED ON THE SCREEN AS ASCII CHARACTERB. 

INPUT - AL • Attrlbut. 0' characters to writ. 
OX • Segment location 0' character block 
HX - O"s.t location 0' charactRr block 
CX LRngth 0' character block (not to •• ceRd 2000) 

NOTE: This rout In. dO.1 not Increm.nt the cursor 
location. The call.r mUlt be awar. 0' the 
cursor location be'orR ullng thil rout In. 
and m.k~ lure that the block will "'It" on 
the Icre.n or h. will IDle what won·t "'It". * 

OUTPUT - None 

USED - Non. 

* CX mUlt be C or • the number 0' char. pOlltlonl le,t on the serRen. 
CX (block length) mUlt be ( Dr - :mOO-( (cur. row - 1 • 80'+cur. col.' 
Attempting to write characters bevond the .nd 0' lereen will caUIR 
them to be be lost (not wrltt.n'. 

WRITE BLOCK OF CHARS. ONLY. CURSOR 
AH - llH 

THIS ROUTINE IS USED TO WR ITE A GIVEN BLOCK OF CHARACTERS TO 
THE SCREEN STARTING AT THE CURSOR ALL CONTROL CItARACTERS 
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\. 

313 
314 
31:J 
316 
317 
318 
319 
320 
321 
322 
323 
324 
32' 
326 
327 
328 
329 
330 
331 
332 
333 
334 
33:' 
336 
337 
338 
339 
340 
341 
342 
343 
344 
34' 
346 
347 
348 
349 
3'0 
3'1 
3'2 
3'3 
3'4 
3" 
3'6 
357 
3'8 
3'9 
3bO 
361 
3b2 
3b3 
364 

Ci ••• CR,LF,8EL .tc.) ARE IGNORED AS SUCH AND PRINTED ON THE 
BCREEN AS ASCII CHARACTERB. 

INPUT - OX - Segm.nt location 0' character 'lac' 
BX - O~fs.t location 0' character bloc. 
CX - L.ngth of charact.r blocl Cnot to •• c •• d 2000) 

NOTE: This routine do •• not Incr.m.nt the cursor 
·Iocatlon. The call.r must b. awar. a' the 
cursor location b.'ore using thl. routine 
and ma'. sur. that the bloc. will "'It" on 

OUTPUT - Non. 

USED - Non. 

the scr.en or h. will 10 •• what won't "'It" •• 
With this tvP. 0' write the charact.r. will 
ta'. an the attrlbut •• 0' the la.t attrlbut. 
chang •• 

• CX MU.t be ( or - the number o' char. position. 1 •• t an the .cr •• n. 
CX (bloc' I.ngth) mu.t b. ( or • 2000-CCtur. row - I • 80)+cur. col.) 
Att.mpting to writ. charact.r. b.vond the .nd a' .tr •• n will cau •• 
th •• to b. b. last (nat wrltt.n). 

CHANGE ENTIRE BCREEN ATTRIBUTEB 
AH • 12H 

THIS ROUTINE CHANGES THE ENTIRE SCREEN ATTRIBUTES 
RIGHT BEFORE YOUR VERY EYES 

INPUT - AL • ATRIBUTE TO USE 

OUTPUT - Non. 

USED - Non. 

CLEAR THE CRT SCREEN MEMORY AND HOME CURSOR 
AH - 13H 

INPUT - Non. 

OUTPUT - Non. 

USED - AX,eX,DL,OI 

!: 
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365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
37:5 
376 
377 
378 
379 
380 
381 
382 
3B3 
384 
38:5 
386 
3B7 
3BB 
3B9 
390 
391 
392 
393 
394 
395 
396 
397 
39B 
399 
400 
401 
402 
403 
404 
40:) 
406 
407 
40B 
409 
410 
4Jl 
41:l 
413 
414 
41:5 
416 

CLEAR gRAPHICS MEMORY AND HOME THE PIXEL CURSOR 
AH - 14H 

THIS ROUTINE IS USED TO CLEAR ALL THREE ORAPHIC9 BANKS AND HOME 
THE PIXEL CURSOR (I ••• plac. curlor at (0.0) ). 

INPUT - Non. 

OUTPUT - Non. 

USED -

SET TTY BTATUB LINE. 
AH = 15H 

THIB ROUTINE IB USED TO DEFINE THE STARTINg LINE OF THE STATU8 
REgION. IT IB ASSUMED THAT THIS LINE THROUgH THE END OF THE 
SCREEN IS RESERVED FOR STATUS IMFORHATION. WHEN USINQ THIS IN 
CONJUNCTION WITH A TTY WRITE THE END OF SCREEN FOR THE TTY ROUTINE 
IS SET AT THE 8TATUS LINE MINUB ONE. 

INPUT - CH • 0 'alwa,.) 
CL - Start line numb.r of status lin. (0-24 decimal) 

NOTE: CH mUlt alwa,s b. lero. This r.pre.entl 
the flrlt column of the status line. 
I' an .ttempt Is made to s.t a st.tus 
line which '.111 prior to the current 

·llne o' the cursor then no st.tus line 
Is Implement.d. 

CX - 0 - Full screen TTV •. 

OUTPUT - None 

USED - None 

SET ATTRIBUTE LATCH 
AH .. 16ft 

THIS ROUTINE 18 USED TO WRITE THE ATTRIBUTE LATCH WITHOUT 
HAVINQ TO wn ITE A CHARACTER. 

INPUT - DL - Attribut. to us. 

OUTPUT - Latch •• t accordlnglv 
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411 
41S 
419 
420 
421 
422 
423 
424 
425 
426 
427 
42S 
429 
430 
431 
432 
433 
434 
435 
436 
437 
43S 
439 
440 
441 
442 
443 
444 
445 
446 
447 
44S 
449 
450 
451 
452 
453 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••• 11E"9 BELOW THIS LINE WERE ADDED oPCoDES IN THE VI.20 Ro" ••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

GET PHYSICAL DISPLAY BEOIN OFFSET 
AH • 17H 

THIS ROUTINE 19 USED TO RETURN THE OFFSET (FROM DEOOH) OF 
THE PHYSICAL BEOINNINO OF DISPLAY. 

INPUT - NONE 

OUTPUT - OX - Dls,._. begin 0" •• ' 

PRINT TTV STRING 
AH - ISH 

THIS ROUTINE IS USED TO PRINT A STRINO OF CHARACTERS IN THE 
USERS CS: (OoTTEN FRO" THE STACK) WITH A TTY WRITE. 

INPUT - ax • Addr ••• Co" •• ,) ., 'h •• trlnt 
Wh.r.: [8X] bVt. 0 • •• nlth 0' .'rln, 

[8X] ,.t. I • 'Ir.t ch.r. 0' strlnl 

OUTPUT - NONE 

,------------------------------------------------------------------------------, 
NAHE CRTDSR (CRT DSR CODE) 
SUB TTL 

DEaUG EQU OFFFFH 

/ 

I 
.1 

:1 
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4~~ 

4~6 

4~7 

4~8 

4~9 

460 
461 
462 
463 
464 
46~ 

466 
467 
468 
469 
470 
471 
472 
473 
474 
47~ 

476 
477 
478 
479 
480 
4Bl 
4B2 
4B3 
4B4 

. 4B~ 
486 

I •••••• ••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 
1 PUBLIC DEFINITIONS , .............•................................................................ 

PUBLIC 
PUBLIC 
PUBLIC 

CRTOUT 
CRT_IO 
CRTRET 

I •••••••• • ••• ••••••••••••••••••••••••••••• ••• • ••• • •• • •••••••••••••••••••••••••• 
, EXTERNAL REFERENCES , .............•................................................................ 
1 

BECT ROMCOD· 

EXTRN BEEP: NEAR BEEP BELL ROUTINE (BELDSR' 
EXTRN INILST:NEAR INIT LOCAL STORAGE (CRllSH 

SECT ROMDAT 

EXTRN CURPOS:WORD CURSOR POSITION POINTER (ROHDAT) 
EXTRN CURTYP:WORD CURRENT CURSOR TYPE (ROHDAH 
EXTRN TUSLlN: WORD 1 CURRENT LINE POINTER (ROHDAH 
EXTRN DISBEG:WORD 1 CURRENT DISPLAY BEGIN POINTERCROHDAT) 
EXTRN DISEND:WORD , CURRENT DISPLAY END POINTER CROHDAH 
EXTRN CRTCNT:WORD 1 CURRENT CHARS ON LINE COUNT (ROHDATJ 
EXTRN BTATLN:WORD STATUS LINE BEQINNIN9 (ROHDAH 
EXTRN RETFLQ:BYTE LOCAL RETURN FLAQ (ROHDAH 
EXTRN CRTHLD:BYTE PAUSE STATUS BYTE (ROHDAH 
EXTRN ATTSAV:BYTE 1 ATTRIBUTE LATCH SAVE (ROHDAT) 

, ...........•.................................................................. 
, LOCAL CONSTANTS 

4B7 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4B8 
489 INCLUDE PEQ:ASCII.EOU 
490 INCLUDE PEQ:CRT.EOU 
491 INCLUDE·PEQ:VECTOR.EOU 
492 
682 
683 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
684 1 LOCAL HACROS 
6B~ , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
686 
687 
68B SUDTTL MAIN 
689 
690 
691 
692 
693 
694 
695 

, ............................................................................. . 
, MODULE ENTRY POINT , .....•.•.................................................•.•.................. 

CRT_IO - INT 49" 

SECT HOMeOD 



') 

"'I 

"' 
"I 

') 

I J 

" 

CRTD9R (CRT DSR CODE» 
HAIN CRTD5R.SRC 

CRBOB6/1. ver.lon 10.34.17 3-Aug-B3 16:34:59 Page 2-1 

696 
697 
69B 
699 
700 
701 
702 
703 
70 .. 
705 
706 
707 
70B 
709 
710 
711 
712 
713 
714 
715 
716 
717 
71B 
719 
720 
721 
722 
723 
724 
725 
726 
727 
72B 
729 
730 
731 
732 
733 
734 
735 
736 
737 
73B 
739 
740 
741 
742 
743 
7 .. 4 
745 
746 
747 

AS9UME C9:ROHCOD. DS:ROHOAT. ES:CRTDAT 

0000' 
0000' 
0001' 
0002' 
OOO~' 

0006' 
0006' 
OOOB' 
OOOA' 
OOOC' 
OOOE' 
0010' 
0012' 
001 .. ' 
0016' 
OOIB' 
OOIA' 
001C' 
OOIE' 
0020' 
0022' 
0024' 
0026' 
002B' 
002A' 
002C' 
002E' 
0030' 
0032' 
003 .. ' 
0036' 

003B' 
003B' 
0039' 
003A' 
0030' 
003C' 
0030' 
003E' 
003F' 
004 .. ' 
0047' 
0049' 
004A' 
004A' 
004F' 
0051' 

FB 
FC 
EB 0033 
CF 

0066" 
0073" 
007F" 
OOBO" 
0066" 
0066" 
00C3" 
00C3" 
0109" 
0ICB" 
OICD" 
0066" 
0066" 
0066" 
021B" 
0066" 
039C" 
03AO" 
03C .... 
0300" 
0405" 
0IEF" 
042A" 
0432" 
0439" 
-0032 

57 
56 
IE 
06 
53 
50 
53 
2EBE IE CIBO 
DO 0000' 
BE C3 
50 

BO 3E 0000" 00 
75 F9 
CD 57 

I 

CRT_IO 

I 

CRTABL 

ENDTAB 

• 
CRTOUT 

HOLDUP: 

PROC 
STI 
CLD 
CALL 
IRET 

LAOEL 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
OW 
OW 
DW 
OW 
DW 
DW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
EOU 

PROC 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
HOV 
MOV 
MOV 
POP 

CMP 
.JNE 
INT 

FAR 

CRTOUT 

WORD 
CRTRET 
STCTVP 
STCPOS 
ROCPOS 
CRTRET 
CRTRET 
SCROLL 
SCROLL 
RATC .. R 
WATC .. R 
WRTCUR 
CRTRET 
CRTRET 
CRTRET 
WRTTTY 
CRTRET 
WATOLK 
WBLOCK 
CUSCAT 
CLRTXT 
CLRGRP 
SETTTY 
SETATT 
gTDSBO 
PRTTlY 
*-CRTABL 

NEAR 
01 
51 
OS 
ES 
BX 
AX 
BX 
OS, WORD PTR 
BX,CRTOAT 
EB.BX 
BX 

CRTULD,O 
HOLDUP 
CMPINT 

III INTERRUPTS DACK ON 
I CLEAR DIRECTION FLAQ 

DO IT 
••• RETURN ••• 

I .JUMP TABLE OF CRT FUNCTIONS 
I SET 9CREEN MODE (00E9 A RETURN) 
I SET CURSOR TVPE 
I SET CURSOR POSITION 
J READ CURSOR POSITION 
J READ LIGHT PEN POS. (00E9 A RETURN) 

SET ACTIVE DISP. PAGE (00E9 A RETURN) 
SCROLL UP 
SCROLL DOWN 
READ ATTRIBUTE L CHARACTER. CURSOR 

I WRITE ATTRIBUTE .. CHARACTER. CURSOR 
WRITE CHARACTER ONLY @ CURSOR 
SET COLOR PALETTE (DOES A RETURN) 
WRITE OOT (DOE9 A RETURN) 
READ OOT (DOES A RETURN) 

J ASCII TELETYPE WRITE 
I CURRENT VIDEO STATE 
I WRITE BLOCK OF CHAR9 .. ATTRIOUTE9 
I WRITE OLOCK OF CHARS ONLY 
I CHANGE SCREEN ATTRIBUTES 

CLEAR ALPHA SCREEN 
CLEAR GRAPHIC9 SCREEN 
SET TTY 9TATUS LINE 
SET ATTRIOUTE LATCH 
GET DISPLAY BEgIN 

I PRINT TTY STRINg 
I END OF .JUMP TABLE 

I 8AVE 01 
SAVE 91 
SAVE OLO 09 
SAVE OLD E9 
SAVE OX 
SAVE AX 

I SAVE BX (TEHPORARILY) 
CS:OSAODR+CBWRAP I SET UP 09 AS ROMOAT 

J SET UP E9 
I AS CRTOAT 
I RESTORE BX 

I 0: 19 SCREEN 1/0 IN PAUSE 9TATE 
Y: HIEN WAIT TIL IT AIN'T 
N: GO MAP ANY CUARACTERS 
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om,3' 
00'5' 
0057' 
0059' 
00'8' 
OO'E' 
005F' 

0061' 
0061' 

0066' 
0066' 
0068' 
0060' 
006E' 
006F' 
0070' 
0071' 
0072' 

BA C4 
30 E4 
01 EO 
88 FO 
3D 0032 
58 
73 05 

2EFF A4 0006-

80 3E OOOA- 00 
75 05 
58 
07 
IF 
5E 
5F 
C3 

, 

748 
749 
750 
751 
7!J2 
7'3 
754 
7" 
7'6 
757 
7'B 
7'9 
760 
761 
762 
763 
764 
765 
766 
767 
76B 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
790 
781 
7B:l 
7B3 
7B4 
7B5 
7B6 
7B7 
7BB 
7B9 
790 
791 
79:l 
793 
794 
795 
796 
797 
798 
799 

• CRTgO: 

I 

HOV 
XOR 
SAL 
MOV 
Ct1P 
POP 
JAE 

JtIP 

AL,AH 
AH.AH 
AX. I 
BI. AX 
AX. OFFSET ENDTA8 
AX 
CRTRET 

CRTA8USIJ 

gET INTO LOW BYTE 
lERO TO HigH BYTE 

I WORD OFFSET FOR TADLE LOOKUP 
I BI - OFFSET FOR JUMP 

SEE IF VALID FUNCTION 
gET PARAMETER 8ACK 

I NO. DO NOTHING IF NOT IN RANgE 

I TAKE JUt1P BASED ON FUNCTION 

I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I THI8 IB THE COMMON RETURN POINT FOR ALL CRT CALL8 
IF THE RETFLG IB SET THEN THE RETURN IS A -LOCAL" RETURN 

C •••• DO NOT POP THE BTACK AND RETURN OUT OF CRT CODE AREA BUT 
INSTEAD RETURN WITHIN CRT CODE FROH LOCAL CALLERJ 

I •••••••••••••••• ••• ••• •• •• ••• ••• ••• ••• ••••• ••••••••••••••••••••••••••••••••••• 

• CRTRET PROC 
CMP 
JNE 
POP 
POP 
POP 
POP 
POP 
RET 

NEAR 
RETFLG.OOH 
LOCRET 
ax 
ES 
DB 
SI 
01 

LOCRET: 

I Q: CONDITIONAL RETURN FLAG BET 1 
Y: DO It! "LOCAL" RETURN 

I ALL CRT CODE JUHPS TO CRTRET AND 

I RETURNS THRU HERE TO CLEAR THE STACK 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS ROUTINE IS USED TO SET THE CRT MODE tNOTE: thl ••• nat 
.,pllc •• le to PEgASUS .ut I. prov.d.d 'or comp.t ••• llt, with 
the IBM CRT c.lling conventlonsl, IT DOEB NOTHINg AND SIMPLY 
RETURNS. 

IM'UT - AH • 0 
AL - 1-7 C',nor.d. 

OUTPUT - None 

USED - Nan. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SETHOD PROC 

ASSUME 
Jt1P 

NEAR 
ES:CRTDAT 
CRTRET I DO NOTHINO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SET CURBOR TYPE DASED ON REGISTER CX 

INPUT - CH - 81t. 4-0 cur.or .t.rt lin. CO - OBH) 

-.'\ 

,I 
,I 
" 

,-
i! 
if 

" 
" 

.i , 



) 
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0073' 

0073' B9 OE 0004" 
0077' 91 
007B' B:Z OA 
007A' EB 040C 
0070' ED E7 

007F' 

001F' BO FE :SO 
0082' 73 2A 
0084' BO FA IB 
0087' 77 :Z:S 
0089' 80 :SO 
0088' 88 OA 
0080' Fb E3 
008F' 03 Ob OOOb" 
0093' :Z:S 07FF 
0096' A3 OOO~H 
0099' 31 V2 
0090' 8A 07 
0090' B9 Ib OOOS" 
OOAI' 01 VO 
00A3' A3 0003" 
OOAb' 02 OE 
OOAB' EB 03(;b 
OOAO' EB 0300 

OOAE' 
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BOO 
BOI 
S02 
B03 
B04 
BO' 
BOb 
B07 
BOB 
B09 
BIO 
Bll 
Bl2 
Bt3 
Bl4 
BI' 
Bl6 
BI7 
BIB 
BI9 
B20 
B21 
B22 
B23 
B24 
B2~ 

B2b 
827 
B2B 
B29 
B30 
B31 
B32 
B33 
B34 
B3~ 

B36 
837 
B3B 
B39 
B40 
B41 
B42 
B43 
844 
B4~ 

B4b 
847 
B4B 
849 
850 
B51 

Btt. b-' cur.or tvP. I .•• 00 • no blln. 
01 - no cur.or 
10 - 1/16 blln. 
II - 1/3:Z bUn. 

CL - Bltl 4-0 curlor end line (0 - OOH) 
Bit. 7-~ not u.ed 

OUTPUT - non. 

USED - AX,CX,DL , .....•........................................................................ , 
BTCTYP PRoC 

ASSUME 
MOV 
XCHQ 
MOV 
CALL 
.n1P 

NEAR 
E6:CRTOAT 
eURTYP,CX 
AX. CX 
OL. CURSTR 
PTRUP 
CRTRET 

, SET CURSOR TYPE 

SAVE CURSOR TYPE LOCALLY 
AXmCURSOR TYPE SPECIFIED BY CX 

, GET CURSOR SCAN LINE REO HIGH 
GO UPDATE CRTC 
ALL DONE 

, ............................................................................. . 
, SET CURSOR AT COLUMN(DH).ROW(DL) POSITION , 

INPUT - DH - X (column) coordlnat. (0-79) 
DL - Y (row) coordinat. (0-24) 

OUTPUT - CURSOR WRITTEN AT (X.Y) COORDINATES , ........................................................................... . 
J 

BTCPOS PROC 
ASSUME 
CMP 
..IAE 
CMP 

, 
NOCSET: 

..IA 
MOV 
MOV 
MUL 
AVO 
ANV 
MOV 
XOR 
MOV 
MOV 
AVO 
MOV 
MOV 
CALL 
CALL 

NEAR 
ES:CRTDAT 
DH.BO 
NOeSET 
DL,24 
NOCSET 
AL.BO 
DX.DX 
BL 
AX.DISOEQ 
AX.7FFH 
THSLIN.AX 
DX.OX 
VL.OH 
CRTCNT.DX 
AX,OX 
CURPOS.AX 
VL.CURPSH 
PTRAVJ 
PTRUP 

, SET CURSOR POSITION 

0: IS VH ( BO COLUMNS 1 
N: TlIEN VON'T SET THE CURSOR 

0: IS VL ( - 24 LINES 1 
N: THEN DON'T SET THE CURSOR 
V: AL a CHARACTERS ON THE LINE 

GET COLIROW IN OX 
MULTIPLV V COORDINATE BV BO 
ADD V TO DISOEQ 

, MAGIC NUHBER 
UPDATE TlUS LINE 
CLEAR OX REGISTER 

, PUT X coordinat. IN REO. VX 
PUT X AS CHAR COUNT ON LINE 
TlHS IS CURSOR POSITION 
SAVE NEW CURSOR POSITION 
VL '" CURSOR POS. ADO. REO. HIGH 

, AV,/UST CURSOR TO LOOICAL POSITION 
I GO WRITE CURSOR 



l 

) 
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CRTDSA CCAT DSA CODEt 
MAIN CATDSA.SRC 

OOAE' 

0080' 

00 .. ,,' 
00B3' 
00B6' 

OOBB' 
OOBA' 
OOBC' 
OOBD' 
OOCI' 

, 

""..-

EI 16 

AI 0003-
EB 03B8 
a9 DB 

83 SO 
F6 F3 
9::1 
BB OE 0004-
E8 A3 

CRBOB6/11 Y.~.lon 10.34.11 3-Aug-B3 16:34:'" P.g. a-4 

, 

9'2 
9~3 

9'4 
9" 
9~6 

9~7 

9'9 
9:t9 
960 
961 
96a 
963 
964 
96' 
966 
967 
96B 
969 
970 
971 
972 
973 
974 
975 
976 
977 
97B 
979 
990 
991 
992 
9B3 
9B4 
9B5 
BB6 
BB7 
BOB 
BB9 
B90 
B91 
B92 
B93 
B94 
B95 
996 
B97 
999 
999 
900 
901 
90a 
903 

.Jt1P CRTRET • ALL DONE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THI9 RoUTINE9 READS THE CURRENT CURSOR POSITION AND RETURNB 
THE POSITION IN DX AS (COLUMN. Rmlt, ex, V). 

INPUT - NONE 

OUTPUT - DH - Ccolumn),DL • Crow) 
CH.CL - Cur.o~ tvP. 

USED - DX.CX.AX.BX. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
"DCPOS PRne 

ASSUME 
HDV 
CALL 
8UB 

HDV 
DIV 

·XCHQ 
MOV 
.JI1P 

NEAR 
ES:CRTDAT 
AX,CURPOS 
PTRADJ 
AX,aX 

DL,90 
BL 
DX,AX 
CX.CURTYP 
CRTREl 

• READ CURSOR POSITION 

• AX • AD SOLUTE CURSOR POSITION 
• ADJUST TO LOGICAL POSITION 
• AX - OFFSET FROM DISBEG 

CDX - DISBEG RETURNED FROM CALL) 

DIVIDE AX BY 90 
• PUT CDL,ROW IN DH,DL 
• GET CURSOR TYPE IN CX 
• RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THI8 ROUTINE READS THE LIGHT PEN AND RETURNS IT'B P081TION 
TO THE CALLER. 

INPUT - NONE 

OUTPUT 

USED -

RETURN NO ACTION FOR NOW 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RLPPOB PRne 

ASSUME 
.JI1P 

NEAR 
ES:CRTDAT 
CRTRET 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS ROUTINE SET8 THE ACTIVE DISPLAY PAGE CIT DOES NOTHING) 
AND 18 PROVIDED FOR IBM COMPATIBILITV ONLV. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8TD9PO PROC 

ASSUME 
JHP 

NEAR 
ES:CRTDAT 
CRTRET 



CRTD9R eCRT DSR CODE) 
HAIN CRTD9R.SRC 

00C3' 

00C3' 
OOCb' 
00C8' 
OOCD' 
OOCD' 
OODO' 

80 FF 4F 
77 OF 
80 FE 4F 
77 OA 
SO FD 18 
77 05 

,.-

CRS086/11 version 10.34.17 3-Aug-B3 16:34:59 Page 2-~ 

904 
90~ 

906 
907 
908 
909 
910 
'Ill 
912 
913 
914 
91~ 
'lIb 
917 
918 
919 
920 
921 
922 
923 
924 
925 
92b 
927 
928 
929 
930 
931 
932 
933 
934 
93~ 

936 
937 
938 
939 
940 
941 
942 
943 
944 
94:t 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 

, ..•••••••........................................•...........................• 
, THIS ROUTINE "SCROLLS" THE SCREEN IN EITHER DIRECTION BY 
, SIHPLY PERFORMINQ A MOVS FROM THE SOURCE TO THE DESTINATION 

LOCATION OF THE SCREEN. THIS METHOD PROVIDES FOR DEFININg 
A WINDOW AND MOVINQ IT TO ANOTHER POSITION ON TEH SCREEN. 
THE SOURCE WINDOW BOUNDARY COORDINATES ARE AS FOLLOWS AND 
THE SAME APPLIES FO RTHE DESTINATION COORDINATES: 

Upp.r l •• t - C.re. eol •• sre row) 
Upp.r right • Csre. col. + co). ent ••• re. row) 
Lower l.,t • 'sre. eol ••• re. row + lin. ent.) 
Lower right - , sre. eol~ + col. ent •• sre. row + lin. ent.) 

INPUT - AL • 0 blank out sourc. telt 
• AL ) 0 Don't blank source 

•• CDH.DL) - CSourc. column.Soure. row) o' .eroll 
(BH,DL) - (D •• tination column. De.tination row) o' scroll 
CH - Column count(I-80) CL - Lin. eountCI-2~) 

• NOTE: I. the source and destination window. 
ov.rlap then .ome 0' the .ourc. will 
be overwritten. 

•• NOTE: I. d •• tinatton Is 1 ••• than sourc. 
th.n the .crol) Is a scroll up and 
to the le.t. i. sourc. I. l •• s than 
d •• tinatlon then the scroll ts •• eroll 
down and to the right. 

EI.mpl.: You want to .eroll the .creen up "n" 
lin ••• 

Input - sourc. col. row CDH,DL) • (O.n) 
d •• t. col. row (BH,DL). CO.O) 
column count (CH) - SO 
line count CCL) - 25-n 

OUTPUT - NONE 

USED -

, •.•.........•........•...............•........................................ , 
SCROLL PROC 

ASSUME 
CMP 
JA 
CMP 
JA 
CMP 
JA 

t~EAR 

ES:CRTDAT 
BH.79 
LEAVE 
DU.79 
LEAVE 
BL.24 
LEAVE 

I SCROLL THE SCREEN UP OR DOWN 

0: DEST. COL ) 79 1 
Y: THEN DO NOTHINg 

I 0: SRC. COL ) 79 1 
Y: THEN DO NOTHINg 

0: DEST. ROW ) 24 7 
Y: THEN DO NOTHINg 
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CRTDSR (CRT DBR CODE) 
HAIN CRTDSR.BRC 

OODOl' 
OOD~' 
0001' 
0001' 
0009' 
0009' 
OODA' 
OODB' 
OODC' 
OODE' 
OOEO' 
OOEOl' 
00E4' 
00E6' 
OOES' 
00E9' 
OOED' 
OOEE' 
OOFO' 
OOFOl' 
00F4' 
00F6' 
OOFS' 
OOFA' 
OOFB' 
OOFF' 
0100' 
0101' 
0103' 

0105' 
010~' 
0101' 
0109' 

0108' 
OIOB' 
OIOF' 
0113' 
0113' 
0114' 
Oll~' ; 
0111. .. · 
OilS' 
OIIA' 
OIlA' 
OIlC' 
OIIE' 
OIOlO' 
OIOlOl' 
0l:il4 ' 
0126' 

SO FA IB 
16 Ool 

E8 BD 

50 
53 
50l 
31 CO 
80 50 
F6 E2 
8A 06 
30 F6 
01 DO 
96 
03 36 0006-
5A 
31 CO 
80 50 
F6 E3 
8A OF 
30 ·FF 
01 DB 
91 
03 3E 0006-
5B 
5S 
39 FE 
1C 3D 

8B 09 
31 C9 
SA CB 

8B 16 0006-
81 C2 01CF 

51 
56 
51 
31 C9 
8A CF 

39 06 
7F IE 
3C 00 
74 06 
26A4 
E2 F4 
EB 07 

CRSOS6/11 v.raton 10.34.17 

, 

956 
957 
95S 
959 
960 
961 
960l 
963 
964 
965 
966 
967 
96B 
969 
970 
971 
970l 
973 
914 
915 
916 
911 
918 
979 
980 
981 
9S2 
9S3 
9S4 
9S5 
986 
987 
98S 
989 
990 
991 
990l 
993 
994 
995 
996 
997 
99S 
999 

1000 
1001 
1000l 
1003 
1004 
1005 
1006 
1007 

LEAVE: 

Oo_ON: 

, 
SCRLUP: 

• NORttUP: 

NRttUPo: 

NRHUPI: 

CtlP 
.IBE 

.It1P 

PUSH 
PUBH 
PUSH 
XOR 
HOV 
tlUL 
tlOV 
XOR 
ADD 
XCHO 
ADD 
POP 
XOR 
HOV 
t1UL 
MOV 
XOR 
ADD 
XCHO 
ADD 
POP 
POP 
CMP 
.A.. 

MOV 
XOR 
tlDV 

tlDV 
ADD 

PUBH 
PUSH 
PUSH 
XOR 
HOV 

Ct1P 
.JO 
Ct1P 
.IE 
MOVB 
LOOP 
.It1P 

3-AuI-B3 16:34:59 

DL.24 
OO_ON 

CRTRET 

AX 
BX 
OX 
AX.AX 
AL,80 
DL 
DL,DH 
DH.DH 
AX.DX 
SI. AX 
BI.DISBEO 
OX 
AX.AX 
AL,80 
BL 
BL,8H 
BH,BH 
AX,BX 
DJ.AX 
DI,DIBBEO 
ax 
AX 
BI. OJ 
SCRLDN 

ax. cx 
CX.CX 
CL,aL 

DX.DIBBEO 
DX,7CFH 

CX 
BI 
01 
CX.CX 
CL,aH 

BI, OX 
ounl 
AL.O 
SPECUP 
BYTE PTR lDI).EB:aYTE 
NRMUPI 
SHORT NXTUP 

P_.e 2-6 

0: SRC. ROY ) Ol4 1 
N: THEN CONTINUE 

• OUIT IF ANY VALUES OUT OF RANOE 

BAVE AX 
BAVE DEBTINATION COL/ROW 
SAVE SOURCE COL/ROW 
CLEAR AX 

AX - BRC. ROW OFFSET FROM 0 
OX - SRC. COL. 
CLEAR DH 
AX - SRC COL/ROW ABS LOCATION 
BI - SRC COL/ROW ABB LOCATION 
BI - BRC A.BB LOCATION FROM DIBDEO 
REBTORE OX 
CLEAR AX 

AX - DEBT. ROY OFFBET FROtl 0 
ax - DEST. COL. 
CLEM BH 
AX • DEBT. COL/ROW ABB LOCATION 
01 • DEST. COL/ROW ADS LOCATION 
01 - DEST. ABS LOCATION FROM DIBBEO 
RESTORE BX 
REB TORE AX 
0: SRC. 8EO. IN FRONT OF DEST. aEO. 1 

Y: THEN SCROLL DOWN 

N: THEN BCROLL UP 
8X - COL. AND LINE COUNTB 
CLEAR CX FOR REP AND LOOP 

, SET UP C X FOR LOOP 

N: THEN NORMAL SCROLL UP 
t OX • BEOINNINO OF DISPLAY ADDRESS 
• OX - END OF DIBPLAY ADDRESS 

BAVE IT 
SAVE SRC. LOCATION 

, SAVE DEST. LOCATION 
• CLEAR CX FOR REP 
• CX • COL. COUNT 

, 0: SOURCE OFF THE END OF SCREEN 1 
Y: ntEN OU IT n 

, 0: BLANKINg SOURCE TEXT 1 
, Y: THEN SPECJAL UP CONDITION 

PTRlSI) I MOVS OF COL. COUNT LENgTH 
, NEXT CHARACTER 
, NEXT LINE 

.,:~..: 
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HIlliN CRTDBR.SRC 

012B' 100B BPECUP: 
012B' EB 006B 100~ CALL HOVE IT 00 DO THE MOVINO AND LATCH SETTINO 
0128' 46 1010 INC SI NEXT SOURCE CHARACTER 
012C' 47 1011 INC 01 NEXT DESTINATION LOCATION 

, 0120' E2 EB 1012 LOOP NRHUPI DO IT FOR COL. COUNT TIMES 
\ 012F' 1013 NXTUP: I 
I 012F' 5F 1014 POP 01 RESTORE DEST. LOC. I 0130' 83 C7 50 1015 ADD 01,80 NEXT DEBTINATION LINE 

0133' 5E 1016 POP BI I REBTORE SRC. LOC. 
0434' 83 C6 50 1017 ADD SI.80 I NEXT SOURCE LINE 
0137' 59 1018 POP CX RESTORE LINE COUNT 
0138' E2 09 1019 LOOP NRMUPO DO IT LINE COUNT TIMES 
013A' EB 03 1020 JMP SHORT SCRLRT I ••• AND RETURN 

1021 I 

013C' 1022 QUlTt: 
013C' SF 1023 POP 01 I CLEAR THE BTACK 
0130' 5E 1024 POP SI 
013E' 59 1025 POP CX 

1026 I 

013F' 1027 BCRLRT: 
013F' E9 Ff24 102B .Jt1P CRTRET I ••• AND LEAVE 

1029 
1030 
1031 , ••••••••••••••••••• * ••• *************.****.*.******* ••• ** •• ** •• *******.* •• *.*.* 
1032 I THIB IS THE SCROLL DOWN PORTION OF THE SCROLL. IT DOES THE 
1033 I THE HOV8 SEQUENCE STARTINg FROM THE END OF THE 80URCE 
1034 WINDOW TO THE END OF THE DESTINATION WINDOW BACKWARDS. 
1035 •• **.* •• * ••••• * ••••• *.* ••••• * ••••••• * ••• * ••• * •••••••••••• * •• * ••••••••••• *.** ••• 
1036 I 

0142' 1037 BCRLDN: 
0142' 51 103B PUSH CX I SAVE CX 
0143' 50 1039 PUSH AX I SAVE AX 
0144 ' 30 E4 1040 XOR AU.AH I CLEAR AH 
0146' BO 50 1041 MOV AL,SO 
0148' FE C9 1042 DEC CL I MAKE LINE COUNT 0 RELATIVE 
014A' FE CD 1043 DEC CH I MAKE COL. COUNT 0 RELATIVE 
014C' F6 EI 1044 MUL CL 
014E' BA CD 1045 MOY CL,CH 
0150' 30 ED 1046 XOR CH.CH CLEAR CH 
0152' 01 CB 1047 ADD AX.CX AX - SRC. END OFFSET FROM SRC. BEgIN 
0154' 01 C6 1048 ADD SI. AX I SI = SRC. END COL/ROW ADS. LOCATION 
0156' 01 C7 104~ ADD 01. AX • DI a DEST. END COL/ROW ADS. LOCATION 
015B' 5B 1050 POP AX RESTORE AX 
0159' 59 1051 POP CX RESTORE COL. AND LINE COUNT9 
015A' BD D~ 1052 MOY BX.CX • BX ~ COL. AND LINE COUNTS 
015C' 30 ED 1053 XOR CH.CH CLEAR CX FOR REP AND LOOP 
015E' BA CB 1054 MOY CL.BL SET UP CX FOR LOOP , 1055 • 0160' 1056 NORMDN: 
0160' BD 16 0006" 1057 MOY DX.DISDE9 AX a BEGINNINO OF DISPLAY ADDRESS 

) 0164' Bl C2 07CF 105B ADD DX.7CFH AX m END OF-DISPLAY ADDRESS 
016B' FD 1059 STD I SET DIRECTION FLAg FOR MOYS 



CATDGA CCAT DBR CODEt 
HAIN CRTDBR.SRC 

0169' 
0169' 
016A' 
0161' 
016C' 
016E' 
0170' 
0170' 
0172' 
0174' 
0176' 
017S' 
OI7A' 
017C' 
017E' 
017E' 
OISI' 
01S2' 
0lB3' 
0lB5' 
0lS5' 
0lB6' 
0lB9' 
OISA' 
OlBD' 
OIBE' 
0190' 
0191' 

0193' 
0193' 
0194' 

0196' 
0196' 

51 
56 
57 
30 ED 
BA CF 

39 07 
7F IF 
3C 00 
74 06 
26A4 
E2 F4 
EI 07 

EB 0015 
4E 
4F 
Eil EB 

'F 
B3 EF 50 
'E 
B3 EE 50 
59 
Eil D9 
FC 
EI AC 

FC 
EI A6 

'0 

CRSOB6/11 ver.1Dn 10.34.17 3-AuI-S3 16:34:'9 p_." 2-S 

, 

1060 
1061 
1062 
1063 
1064 
106' 
1066 
1067 
106S 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
107B 
1079 
lOBO 
lOBI 
10Bil 
IOB3 
IOB4 
IOS5 
IOS6 
IOB7 
lOBS 
IOB9 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
109S 
1099 
liDO 
lIOI 
lIOil 
lI03 
1104 
1105 
1106 
1107 
liDS 
1109 
1110 
Illi 

NRHDNO: 

NRHDNI: 

SPECON: 

NXTON: 

• GU1T2: 

PUSH 
PUSH 
PUSH 
XoR 
HOY 

CHP 

"0 
CHP 
~ 

HOVS 
LOOP 
,,"P 

CALL 
DEC 
DEC 
LOOP 

POP 
SUI 
POP 
SUB 
POP 
LOOP 
CLD 
,,"P 

CLD 
"HP 

CX 
SI 
DI 
CH.CH 
CL.DH 

01. OX 
OUnil 
AL.O 
SPECDN 
IYTE PTR [Dll,ES:BYTE 
NRHDNI 
SHORT NXTDN 

HOVEn 
SI 
01 
NRHDNI 

DI 
01. BO 
SI 
GI, BO 
CX 
NRHDNO 

SHORT SCRLRT 

SHORT OVITI 

I SAVE IT 
SAVE SRC. LOCATION 
SAVE DEST. LOCATION 
CLEAR CX FOR REP 
CX - COL. COUNT 

I 0: DEST. OFF THE END OF SCREEN 1 
Y: THEN OUIT IT 

I 0: BLANK SOURCE TEXT 1 
I Y: THEN SCROLL DOWN WITH BLANKINg 

PTR[Sll I HOVS OF COL. COUNT LENgTH 
N:THENMEEP gOIMO 

I NEXT LINE 

I gO DO THE HOVINg AND LATCH SETTINg 
I NEXT SOURCE CHARACTER 
, NEXT DESTINATION POSITION 

N: DO IT FOR COL. COUNT TlHES 

I RESTORE DEST. LOC. 
I NEXT DEBTINATION LINE 
RES~ORE SRC. LOC. 
NEXT SOURCE LINE 

I RESTORE LINE COUNT 
DO IT LINE COUNT TIHES 
CLEAR DIRECTION FLAg 

I ••• AND RETURN 

I CLEAR DIRECTION FLAg 
I ••• AND LEAVE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS ROUTINE IS USED TO DO THE BLANKING HANEUVER REOUIRED IY 
THE SCROLLINg ROUTINE WHEN BLANKING OF SOURCE TEXT IS REQUIRED. 
IT SAVES THE ATTRIBUTE LATCH. SAVE THE CHAR'S ATTRIBUTE, SET THE 
LATCH TO THE DEFAULT ATTRIBUTE (HIGH INTENSITY». BLANKS THE SRC. 
CHAR POSITION. RESTORE THE ATTRIBUTE OF THE CHAR., WRITES THE 
CHAR. • THE DESTINATION AND THEN RESTORES THE LATCH TO IT'S 
ORlgINAl.BETTINO. 

INPUT - ES - CRTDAT 
D9 - RoHDAT 

ClUTPUT - IT DID IT 

USED - NONE 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

HOVEIT PROC NEAR 
PUSH AX 

"'", .... ' 
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CRTD9R (CRT DBR CODE) 
HAIN CRTDSR.SRC 
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0197' 
019A' 
0190' 
01A2' 
OIAB' 
OIAC' 
OIBl ' 
0184' 
0117'. 
OlBB' 

0119' 

0189' 
OIID' 
OICO' 
OIC:I' 

OICB' 

OICS' 

EB 0307 
26BA 04 
26BA 26 IBOO 
26C6 06 aBOO OF 
26C6 04 20 
26BB 26 lBOO 
26BB 0:1 
EB 02FC 
:IS 
C3 

B8 3E 0003" 
26BA 05 
26BA 26 IBOO 
E9 FE9E 

\ 

26BB IE 1800 

1112 
1113 
1114 
1115 
1116 
tl17 
IIIB 
1119 
1120 
1121 
1122 
1123 
1124 
112' 
1126 
1127 
tl2B 
tl29 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
tl4' 
1146 
tl47 
114B 
1149 
1150 
u:n 
1152 
1153 
1154 
1155 
1156 
1157 
115B 
1159 
1160 
1161 
1162 
1163 

CALL 
HOV 
HOV 
HOV 
HOV 
HOV 
HOV 
CALL 
POP 
RET 

SAVATT SAVE THE LATCH 
AL.ES:8VTE PTR [Sll GET FIRST SRC. CHAR. 
AH, ES: BYTE PTR ATTLAT • SAVE THE BOURCE CHAR'B ATTRIBUTE 
EB:BYTE PTR ATTLAT.HIGHAT I SET THE LATCH TO TUE DEFAULT 
ES:8V1E PTR [SIl.SPACE • CLEAR SOURCE TEXT 
ES:BYTE PTR ATTLAT,AH ,RESTORE THE CHAR'S ATTRIBUTE 
ES:8YTE PTR [DIJ.AL ~RITE IT AT DEBT. LOCATION 
RSTATT RESET THE ATTRIBUTE LATCH 
AX 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, THIS ROUTINE READS AND RETURNS THE CHARACTER AND ATTRIBUTE AT 

THE CURRENT CURSOR POSITION • 

INPUT - NONE 

OUTPUT - AH • Attribute 0' character rea' 
AL - character read 

USED - AX,DI 

, ...•.•............•....................•...................................... , 
RATCHA· PROC 

ASSUME 
HOV 
HOV 
HOV 
"'HP 

. NEAR 
ES:CRTDAT 
DI,CURPOS 
AL,E9:BYTE 
AH,ES:BYTE 
CRTRET 

PTR [O(] 

PTR ATTLAT 

, READ CHAR. • ATTRIBUTE • CURSOR 

, 01 - CURRENT CURSOR POSITION 
, AL - CHARACTER • CURSOR 

AH - ATTRIBUTE 

, .....•.........•.....•......•..................•.............................. 
, THIB ROUTINE IB USED TO ~RITE A CHARACTER AND ASSOCIATED 

ATTRIBUTE AT THE CURRENT CURSOR POSITION. THE USER SHOULD 
NOTE THAT THE CURSOR 19 NOT AUTOHATICALLV ADVANCED WITH THIS 
ROUTINE. 

INPUT - AL - Character to write 
8L - Atrlbute 0' character 
CX - Count of char •• to write 

OUTPUT - None 

USED - AX,BL,CX 

, .....................•........................................................ 
I 

WATCHR PROC 
ASSUHE 
NOV 

NEAR 
ES:CRTDAT 
ES:BYTE PTR ATTLAT.BL 

, ~RITE ATT •• CHAR •• CURSOR 

I ~RITE THE ATTRIBUTE LATCH 

, ...............•.............................................................. 
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OICO' 

OICO' 
0100' 
01001' 
0103' 
0106' 
0109' 
OIOA' 
0100' 
OlEO' 
OIEI' 
OIEOI' 
OIEOI' 
0lE5' 
0lE6' 
OIES' 
OlEA' 
OIEC' 
OIEC' 

S3 F9 00 
76 IA 
50 
AI 0003-
ES 029S 
97 
AI 0007-
ES 00191 
93 
5S 

0I6SS 05 
47 
39 DF 
77 001 
EOI F6 

E9 FE77 
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\ 

1164 
1165 
1166 
1167 
116S 
1169 
1170 
1171 
11701 
1173 
1174 
1175 
1176 
1177 
117S 
1179 
II SO 
IISI 
11 SOl 
IIB3 
IIB4 
IIB5 
llB6 
IIS7 
IISS 
llB9 
1190 
1191 
11901 
1193 
1194 
1195 
ll96 
1197 
119S 
1199 
10100 
10101 
12001 
1203 
1204 
1205 
1206 
1207 
120S 
10109 
1210 
1211 
12101 
1213 
10114 
1215 

THIB IB THE ENTRY POINT FOR WRITING A CHARACTER ONLY 
• THE CURRENT CURSOR POSITION. IT IS ALSO USED DY THE 
A80VE PROCEDURE DUT (GNORES THE ATTRIBUTE PARAMETER. 
AGAIN THE USER S.'OULD NOTE TltAT THE CURSOR IB NOT AUTO
MATICALLY ADVANCED AND (S LEFT AT (T'S ORIGINAL POSITION. 

INPUT - AL • Ch.~.ct.~ to w~lt. 
CX - Count of ch.~ •• to ~It. 

OUTPUT - Non. 

UBED - AII,CX 

, ............................................................................. . , 
WATCHR 

WATLOP: 

NOWRIT: 

PROC 
ASSUtE 
CMP 
JBE 
PUSH 
HOV 
CALL 
XCHG 
I10V 
CALL 
XCHG 
POP 

I10V 
INC 
CMP 
JA 
LOOP 

.JtIP 

NEAR 
ES:CRTDAT 
CX,O 
NOWRIT 
AX 
AX.CURPDB 
PTRADJ 
01. AX 
AX,OISENO 
PTRAOJ 
DX,AX 
AX 

EB:HEMDEG[DI1.AL 
01 
DI.8X 
NOWRIT 
WRTLOP 

CRTRET 

, WRITE CHAR. ONLY. CURSOR 

, Q: ANY CHARACTERS TO WRITE 1 
N: THEN ~ON'T WRITE ANY 

SAVE AX 
AX • CURPOS PHYSICAL LOCATION 

, GO GET IT'B LOGICAL POSITION 
PUT IT IN 01 
AX • DISPLAY END PHYSICAL LOCATION 
GET IT'S LOGICAL LOCATION 
PUT IT IN ax 

, RESTORE AX 

WRITE CHAR. BTARTING AT CURSOR 
NEXT LOCATION 
Q: NEXT LOCATION OFF END OF SCREEN 1 

Y: .THEN DON'T WRITE IT THERE 
• DO IT CX TIMES 

•••• AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIB ROUTINE IB USED TO SET THE COLOR PALETTE FOR THE GRAPHICB 
DANKS A.B.C. 

INPUT -

OUTPUT - P.I.tt ••• t .cco~dlngl. 

USED -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BETPAL PROC 

ASBUME 
JHP 

NEAR 
ES:CRTDAT 
CRTRET 

"""'~:; 



" 

, 

, 

) 

) 
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1216 
1217 
1219 
1219 
1220 
1221 
1222 
1223 
1224 
122' 
1226 
1227 
12:29 
1229 
1230 
1231 
1232 
1233 
1234 
123' 
1236 
1237 
1239 
1239 
1240 
1241 
1242 
1243 
1244 
124' 
1246 
1247 
1249 
1249 
12'0 
12" 
1252 
1253 
1:254 
125' 
1256 
1257 
1259 
1:259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 

I •••••••••••••••••• ••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I THIS ROUTINE IS USED TO WRITE A ORAPHICS PIXEL AT THE 
, SPECIFIED LOCATION. 

INPUT -

OUTPUT -

USED -

I •••••••••••••••• ••••• ••• ••••• •• •••• ••••••••••••••••••••••••••••••••••••••••••• 

I 
, WRP IXLPROC 

ASSUHE 
.IHP 

NEAR 
ES:CRTDAT 
CRTRET 

I •••••••• • ••••••• ••••• •• •••••••••••• ••••••••••••••••••••••••••••••••••••••••••• 

THIS ROUTINE 19 USED TO READ A GRAPHICS PIXEL AT THE 
SPECIFIED LOCATION. 

INPUT -

OUTPUT -

USED -

I •••• • •• •••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I 

IRDPIXL PROC 
ASSUHE 
.IMP 

NEAR 
ES:CRTDAT 
CRTRET 

I •••••••••••••• ••••••• •• •••••••••••••••••••••••• ••• ••• ••••••••••••••••••••••••• 
I THIS ROUTINE 19 USED TO SET THE COLOR PALETTE FOR THE GRAPHICS 

BANK9 A.B.C. 

INPUT BH - COLOR ID 
DL - COLOR VALUE (OOOOOROB) 

OUTPUT - P.l.tt. s@t accordlngl, 

USED - CL. BL 18 DESTROYED 

I •••••••• ••• •• •••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I 

,SETPAL PROC 
ASSUME 
MOV 
MOV 
MOV 

I MOV 
I PALOOP: 

NEAR 
ES:CRTDAT.DS RONDAT 
CL. BH 
DI. (m_RED 
SI.OFFSET REOPAL 
AL.03H 

,COpy OIT ADDRESS TO SHIFT COUNT 
, D I POINTS TO REO PALETTE LATCH 
,SI ~ POINTS TO LOCAL COpy OF PALETTES 
,AL .. LOOP COUNT 
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1268 
1269 
1270 
1271 
1272 
1273 
1274 
127:t 
127& 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
128:t 
128& 
12S7 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
129:t 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
130' 
1306 
1307 
130B 
1309 
1310 
1311 
1312 
1313 
1314 
13" 
1316 
1317 
1318 
1319 

DDPAl.: 

t 

MOV 
CALL 
MOV 
INC 
INC 
DEC 
.JNI 
.n1P 

ROR 
RCR 
RCR 
ROL 
ROL 
RET 

AH,[SIJ 
DOPAL 
ES:BYTE PTR [DIJ,AH 
SI 
01 
AL 
PALOOP 
CRTRET 

AH,CL 
BL,I 
AH,I 
AH, I 
AH,CL 

.AH • CURRENT RED PALETTE SETTINg 
• .8ET .THE LATCH 

• 
• .00 ALL THREE PALETTES 
, ••• AND LEAVE 

.MOVE BIT TO CHANOE TO LSB 

.OET NEW 81T INTO CARRY 

.MERGE BIT INTO M5B, DROP OLD 8fT 

.BACK IN SHIFTED P0511TON 

.PUT BACK INTO PROPER POSIITON 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS ROUtINE IS USED TO WRITE A GRAPHIC8 PIXEL AT THE 
SPECIFIED LOCATION. 

INPUT - CX - COLUMN ADDRE89 
OX - ROW ADDRES8 
AL • COLOR 10 , THAT 18 VALUE TO PUT INTO PLANE9 

NOT COLOR THAT WILL COME FROH PALETTE 

OUTPUT - TO 81T8 IN FRAHE BUFFER HEHORY CgRAPHICS 81T HAP) 

USED -

FORHULAE - BYTE ADDRES8-CROW.LINELEN+CCOLUHN/S)) XOR 1 
81T ADDRES8 - COLUMN HOD 8 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WRPIXL PROC 

A99UHE 
CALL 

WRTPXL: 

HOV 
HOV 
HOV 
CALL 
HOV 
t10V 
CALL 
HOV 
MOV 
CALL 
.JHP 

RCR 
OR 
.JB 

NEAR 
DS:ROMDAT 
HKCUR9 

01, OX 
BX,GRA9EQ 
EB,BX 
WRTPXL 
BX.GRBSEg 
EB.BX 
URTPXL 
DX.GRCSEQ 
EB.BX 
URTPXL 
.CRTRET 

AL.I 
ES:DYTE PTR [DIJ.CL 
UREND 

.A LOCAL ROUTINE FOR CONVERSION OF 

.ROW/COLUMN TO BYTE/ BIT 

.POINT ES TO PLANE I 

.00 IT FOR BANK A 

, DO IT FOR BANK B 

• DO IT FOR DANK C 
• ••• AND LEAVE 

,BIT TO ENTER TO CARRY FLAg 
.SET THE BIT THEN 

\ 
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1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
133~ 

1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
134~ 

1346 
1347 
1348 
1349 
13~0 

13:)1 
13~2 

1353 
1354 
135~ 

1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
136~ 

1366 
1367 
1369 
1369 
1370 
1371 

, AND ES:BYTE PTR [Dll.CH 
, WREND: 

RET 

, ............................................................................. . 

, 

THIS SUBROUTINE CONVERTS ROW COLUMN ADDRESS INTO BYTE ADDRESS AND 
HIGH AND lOW ACTIVE BIT MASKS 

INPUT - CX - COLUMN ADDRESS «- 736) 
DX - ROW ADDRESS (ea 300) 

OUTPUT - CH - ONE OIT LOW 
CL - ONE OIT HIOH 
DX BYTE ADDRESS 

,MKCUR9 PROC NEAR 
MOV BX.eX ,MOVE COLUMN OUT OF ex 
PUSH AX ,NEED A FOR MULTIPLY 
MOV eX.OLNLEN ,CX 2 DYTES PER ROW 
MOV AX.DX ,MOVE ROW TO MULTIPLIER 
MUL CX ,TIMES NUMBER OF OYTES PER ROW 
MOV eL.3 ,DIVIDE COLUMNS BY 8 TO OET BYTE COLUMN 
MOV DX.OX ,COpy COLUMN VALUE 
SHR DX,CL ,OYTE' PART OF COLUMN 
ADD DX.AX ,FINAL OYTE ADDRES9 RETURNED IN DX 
MOV CL.OL .lS BYTE OF COLUMN ADDRESS 
AND CL.07H ,SNATCH BIT ADDRESS 
MOV RL.OIH ,CREATE A BIT 
SHL OL.CL ,SHIFT IT INTO lilT POSITION 
MOV RH. BL ,COPY TO M9 BYTE TO 
NOT OH ,CREATE COMPLEMENT FOR ANDINO 
MOV Cx.OX ,RETURNED IN CX 
POP AX ,RECOVER IN CASE NEEDED 
RET 

, ............................................................................. . 
, THIS ROUTINE 19 USED TO READ A GRAPHICS PIXEL AT THE 

SPECIFIED lOCATION. 

INPUT - CX - COLUMN 
DX - ROW 

OUTPUT - AL • COLOR NUMOER FROM BIT MAP. NOT RGO VALUE 

USED - A.B.C.D 3 OYTES OF STACKCIN MKCUR9) 

, ............................................................................. . , 
,RDPIXL PROC 

CALL 
MOV 
XOR 
MOV 
MOV 
CALL 

NEAR 
MKCURS 
DI,DX 
AL.AL 
BX.GRC9EO 
ES.OX 
REAPXL 

, 
,PREPARE AL TO RECEIVE DATA 

,POINT TO FIRST PLANE 
100 IT FOR BANK C 
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01EF' 
OIEF' 
OIFa' 
OlF~' 
0lF6' 
OIFB' 
OlFA' 
OIF" ~ 
OlF::' 
0;100' 
0;104' 
O:lO6' 
OOlOB' 
oaoc' 

AI OOOS· 
EB Oa7C 
97 
BB 01 
30 F6 
30 E4 
BO SO 
F6 EOl 
03 06 0006" , 
39 F8 
76 07 
89 OE 0009" 
E9 FE 57 

137a 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
13BO 
1381 
13Ba 
1383 
1384 
138S 
1386 
1387 
1388 
1389 
1390 
1391 
139a 
1393 
1394 
139S 
1396 
1397 
1398 
1399 
1400 
1401 
140a 
1403 
1404 
140S 
1406 
1407 
140B 
1409 
1410 
1411 
1410l 
1413 
1414 
141S 
1416 
1417 
1418 . 
1419 
14;10 
HOlI 
142a 
1423 

tIOV 
HoV 
CALL 
HoV 
HoV 
CALL 

, .ItIP 
REAPXL: 

tIOV 
AND 
JZ 
DR 
RIlL 

REAEND: 
RET 

BX,ORBSEO 
EB,BX 
REAP XL 
BX,GRASEO 
E9,BX 
REAPXL 
CRTRET 

AH,E8:DYTEPTR 
AH,CL 
REAEND 
AL.OIH 
AL. I 

.POINT TO NEXT PLANE 

.00 IT FOR BANK B 
• , 
,DO IT FOR BANK A 
•••• AND LEAVE 

tOil ,OET THE IYTE 
• HASK THE I IT 
• TEBT IT 

,INTO POBTION.NEED TO FILL LBB 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BET TTY BTATUS LINE. 

INPUT - CH • 0 C.twa,.' 
CL • start lin. nUMber o' .t.tu. lin. CO-24 d.cl.al' 

NOTE: CH MU.t .lwa,. b ••• ro. Thl. r.,re.ent. 
the flr.t colUMn o. the .tatu. lin •• 

CX • 0 • Full .cr •• n TTY. 

NOTE: I. an a'teM,t I. Mad. to cau •• a .tatu. 
Iln.whlch do •• n·' .all a,ter th. curr.nt 
lin. o' the cur.or th. then no .tatu. line 
•• '.pl ••• nt.d. 

OUTPUT - None 

USED - Nan. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BETTTY PROC 

HoV 
CALL 
XCHO 
HoV 
XOR 
XOR 
tIOV 
HUL 
ADD 
CHP 
JBE 
HOV 
JHP 

NEAR 
AX,THBLIN 
PTRAOJ 
01, AX 
DX,CX 
DH,DH 
AH,,," 
AL.80 
DL 
AX,DISHEO 
AX.DI 
BnTVI 
STATLN.CX 
CRTRET 

( 

<~; 

BET TTY STATUS LINE BEGINNING 
AX • THaLIN PHYSICAL LOCATION 
GET IT'S LOgiCAL LOCATION 
PUT IT IN 01 
OX • STATUB LINE COL.ROW 
HAKE SURE COL • 0 
CLEAR AH 

AX - BTAT. ROW OFFSET FROH 0 
BI - BTAT ABS LOCATION FROM DISBEG 
0: STATUS LINE C- CURRENT LINE 7 

Y: THEN BET NO BTATU8 LINE. 
SAVE STATUS LINE BEGINNING 
••• AND RETURN 

-, ...... ..,.: 
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O~OF' 
O~OF' 

0~15' 

O~IB' 

O~IB' 

021A' 
O:ZIC' 
O~IE' 
0220' 
02:Z2' 
0:Z24' 
0226' 
022B' 
0220' 
022B' 
022E' 

0231' 

0231' 
0234' 
023S' 
023A' 
0:Z3C' 
0:Z40' 
0:Z42' 
0:Z44' 
0:Z44' 
0:Z45' 
024S' 
0248' 

0240' 
0250' 
0:Z53' 
0:Z57' 

C7 06 0009" 0000 
E9 FE4E 

3C 07 
74 OF 
3C OB 
74 11 
3C OA 
74 65 
3C 00 
74 4A 
E9 0129 

EB 0001" 
E9 FE35 

Al 0003" 
S8 IE 0006" 
39 DB 
74 20 
SO IE 0005" 
39 OS 
74 IB 

4S 
25 07FF 
A3 0003" 
B2 OE 

ES 0221 
EO 0236 
SB IE OOOS" 
4B 

14~4 
1425 
1426 
1427 
142B 
1429 
1430 
1431 
143~ 

1433 
1434 
1439 
1436 
1437 
143B 
1439 
1440 
1441 
144~ 

1443 
1444 
1445 
1446 
1447 
144B 
1449 
1450 
1451 
1452 
1453 
1454 
1495 
1456 
1457 
145B 
1459 
1460 
14M 
1462 
1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 

STTTVI: 
"OV 
.J"P 

BTATLN,O 
CRTRET 

1 SET NO BTATUS LINE 
1 ••• LEAVE 

I •••••• ••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
1 ABCII TELETVPE WRITE ROUTINE 

INPUT - AL • Charact.r to writ. 

OUTPUT - Non. 

USED -
I •••••••••••••••• ••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• , 
WRTTTV 

BEPBEL: 

PROC 
ASaUtE 
CMP 
JE 
CMP 
JE 
CMP 
JE 
CMP 
.JE 
JI1P 

CALL 
JI1P 

NEAR 
E9:CRTDAT 
AL.DEL 
BEPBEL 
AL,BS 
BAKSP 
AL,LF 
LlNFED 
AL.CR 
CARET 
CHRWRT 

BEEP 
CRTRET 

, ASCII TELETVPE WRITE 

, 16 CHAR A BELL CHARACTER ? 
VES. Th.n 10 b •• p th. b.ll 
19 CHAR A BACK9PACE 
VES. DO 9HORT .JUMP 

1 IS IT A LINE FEED 
VE9. DO SHORT JUMP 
19 CHAR A CARRIAGE RETURN 

1 VES. DO SHORT JUMP 
, NO, THEN WRITE CHAR. CURSOR POSe 

1 gO BEEP THE BELL 
, ••• AND LEAVE 

, .............................................•................................ 
1 PERFORM A BACKSPACE , •.•.........•.....•....................................•...................... , 
BAKSP 

BKSPI: 

PROC 
ASaUtE 
MOV 
MOV 
CMP 
JE 
MOV 
CMP 
JE 

DEC 
AND 
MOV 
MOV 

CALL 
CALL 
MOV 
DEC 

NEAR 
ES:CRTDAT 
AX.CURPOS 
DX.DISOEO 
AX.DX 
NOOKSP 
DX. THSLlN 
AX,BX 
OAKLIN 

AX 
AX,7FFH 
CURPOS.AX 
DL.CURPSH 

PTRADJ 
PTRUP 
DX.CRTCNT 
OX 

, GET CURRENT CURSOR POSITION 
1 GET BEGINNING OF DISPLAV POINTER 
, SEE IF HfE SAME 
, DO NOTHINO (RETURN) 
, GET THISLIN POINTER 
1 SEE IF AT BEOINNINg OF LINE 
, WRAP BACK TO PREVIOUS LINE 

1 BACK-UP ONE CHAR POSITION 
, MAGIC NUMBER !! 

SAVE NEW CURSOR POSITION 
DL - CURS. POSe REO. HIGH 

, AH - CURS. POB. ADO. HIGU 
GET CURSOR LOGICAL POSITION 
DO DOUBLE WRITE TO CRTC 

I GET NUMBER OF CHRB ON LINE 
J NOW THERE IS ONE LESS 
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02S8' 

02SC' 

02SF' 
025F' 
0262' 
0266' 
026~' 
0270' 

0:172' 

0:172' 
00174' 
00177' 
oa7~' 
0:170' 
O:lSO' 

0286' 

O:lS9' 

02S9' 
02SC' 
028F' 
0292' 
0295' 
029S' 
0290' 
029E' 
02Al' 
02A4' 
02A5' 
02AA' 
02AC' 
02AF' 
028:1' 
0284' 
0286' 
0289' 
028B' 
028E' 

~~ .. 

89 IE 0008-

E9 FE07 

83 EI SO 
81 E3 07FF 
89 IE 0005-
C? 06 0008- OOSO 
EI Da 

12 OE 
A' 0005-
A3 000:" 
E8 0lF4 
E8 00109 
C7 06 OOOS- 0000 

E9 FOOD 

A' 0003-
05 0050 
25 07FF 
A3 0003" 
AI 0005" 
05 0050 
25 07FF 
A3 0005-
E8 OICD 
97 
83 3E 0009- 00 
75 5B 
Al 0007-
E8 018F 
39 C7 
77 OE ,. 
A. 0003-
B2 OE 
E8 0113 
E8 0lC8 

1476 
1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
14S8 
1489 
1490 
1491 
149a 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
150:1 
n03 
n04 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
nl3 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
15201 
1523 
1524 
1525 
1526 
15017 

HOV 

• NOBKBP: JttP 

• .AKLlN: 
SUB 
AND 
HOY 
HOV 
.Jt1P 

CRTCNT,IX 

CATRET 

IX.SO 
ax.7FFH 
THSLlN. BX 
CRTCNT.ao 
SHORT BKSPI 

• SAVE NEW COUNT 

• ALL DONE 

• HOVE THSLIN BACK ONE LINE 
• HAGIC NUMBER !! 

SAVE NEW THSLIN POINTER 
SET CHAR COUNT - TO A FULL LINE 

• gO BACK AND FINISH 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PERFORH A CARRIAGE RETURN 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• CARET PROC 

ASSUtE 
HOY 
HOY 
HOY 
CALL 
CALL 
HOY ... 

NEAR 
ES:CRTDAT 
DL.CURPSH 
AX.THSLIN 
CURPOS.AX 
PTRADJ 
PTRUP 
CRTCNT.O 

CRTRET 

• GET CURSOR POS. ADD. HIGH 
t gET CURRENT LINE ADDRESS 

SAVE NEW CUR. POS. - THSLIN 
GET CURSOR LOOICAL POSITION 

• DO DOUDLE WRITE TO CRTC 
• SET CHARACTER COUNT TO lERO 
• IHPLIES CURSOR AT POS. 0 ON LINE 
• ALL DONE 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PERFORH A LINE FEED 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 
LINFED 

LFI: 

PROC 
ASSUME 
HOY 
ADD 
AND 
HOY 
HOY 
ADD 
AND 
HOY 
CALL 
XCHQ 
CHP 
JNE 
HOY 
CALL 
CHP 
Jill 
HOY 
HOY 
CALL 
CALL 

NEAR 
EB:CRTDAT 
AX.CURPOS 
AX. SO 
AX.7FFH 
CURPOS.AX 
AX.THSLIN 
AX.aO 
AX.7FFH 
THSLlN. AX 
PTRADJ 
DI.AX 
STATLN.O 
SPECLF 
AX. DISEND 
PTRADJ 
01. AX 
ADJDE9 
AX.CORPOS 
DL.CURPSH 
PTRADJ 
PTRUP 

GET CURRENT CORPOS 
ADJUST CUR SUR FORWARD SO CHARS. 
HAGIC NUMBER !! 
SAVE NEW CURSOR 
GET CURRENT LINE ADDRESS 
ADJUST THSLlNE FORWARD ONE LINE 
HAGIC NUHBER 
SAVE NEW LINE ADDRESS 
GET LINE LOGICAL LOCATION 
PUT IT IN 01 
Q: FULL SCREEN TTV 1 

N: THEN DO SPECIALLINFED 
GET END OF DISPLAV POINTER 
GET DISPLAY END LOGICAL LOCATION 
SEE IF WENT PAST END OF DISPLAY 
GO CAUSE A SCROLL OF ONE LINE 
gET NEW CURSOR PHYSICAL POBITION 
DL - CUR. POSe ADDRESB HIGH REGISTER 
GET CURSOR LOGICAL POSITION 
GO UPDATE SCREEN POINTERS 
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CRTDBR eCRT DSR CODE) 
HAIN CRTDBR.BRC 

CRBOB6/11 ~.~.Ian 10.34.17 

02C 1 ' 

02C' .... ! 

02C4' 
02C7 ' 
02CB' 
02CE' 
0201' 
0204' 
0207' 
02DA' 
0200' 
02EO' 
02E3' 
02E6' 
02E9' 
02EB' 
02EB' 
02FI' 

02F3' 
02F3' 
02F9' 

02FB' 
02FE' 
0303' 
030:5' 

0307' 
0307' 
030B' 
0300' 
030F' 
0311' 
0313' 
0317' 
0319' 
031B' 
031B' 
0320' 
0324' 
0325' 
0327' 
03;;l7' 
032D' 
032C' 
0330' 

E9 FDA2 

B9 0050 
BI E7 07FF 
EB 0lC9 
AI 0006" 
0:5 00'0 
2' 07FF 
A3 0006" 
Al 0007" 
0:5 00:50 
25 07FF 
A3 0007" 
D2 OC 
AI 0006" 

26F6 06 1911 20 
75 FB 

26F6 06 IBII 20 
74 FB 

EB 01B8 
Fit 06 OOOA" 02 
75 22 
EH AF 

BD 16 0009" 
30 F6 
30 E4 
80 50 
F6 E2 
03 06 0006" 
39 C7 
72 98 

BO OE OOOA II 02 
BD 3E 0007" 
47 
EB 90 

BD 16 0009" 
4A 
BB IE 0009" 
AI 0009" 

\ 

152B 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
153B 
1539 
1'40 
1'41 
1542 
1543 
1544 
1545 
1546 
1547 
154B 
1549 
1550 
15~H 

1552 
1553 
1554 
1555 
1556 
1557 
15'9 
1559 
1560 
1'61 
1562 
1'63 
1564 
1565 
1566 
1567 
15bB 
1'69 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
157B 
1579 

J 

AD..I8EQ: 

ILKTBI: 

ILKTB2: 

J 
BPECLF: 

SCRLLF: 

SPCLF1: 

..IHP 

HOV 
AND 
CALL 
HOV 
ADD 
AND 
HOV 
HOV 
ADD 
AND 
HOV 
HOV 
HOV 

TEST 
..INZ 

TEBT 
..IZ 

CALL 
TEST 
..INZ 
.IHP 

HOV 
XOR 
XOR 
HOV 
HUL 
ADD 
CMP 
.18 

OR 
HOV 
INC 
.IHP 

HOV 
DEC 
HOV 
HOV 

_.- ,,,'Ht; 

3-Au,-B3 16:34:59 

CRTRET 

CX.BO 
DI.7FFH 
REP IT 
AX.DIBDEQ 
AX.BO 
AX.7FFH 
DISBEG,AX 
AX.DISEND 
AX.90 
AX.7FFH 
DISEND,AX 
DL.DIS9TH 
AX.DISBEQ 

P.,. 2-17 

J ALL DONE 

SET UP C X FOR REP 
HAGIC NUHBER !! 
CLEAR ONE LINE WI DEFAULT ATTRIBUTES 
OET BEOINNING OF DISPLAY 
MOVE FORWARD 90 CHARB 
MAO I C NUMBER !! 
SAVE NEW DISPLAY BEQINNINg 
OET END OF DISPLAY POINTER 
MOVE FORWARD 90 CHARS 
MAgIC NUMBER !! 
SAVE NEW END OF DISPLAY 
DL-DIBPLAY BTART ADDREBS REg. HIgH 
AXmDISPLAY BEgIN ADDRESS 

EB:BVTE PTR CRTSTA,CRTVDL 
BLKTBI 

0: VERTICAL NON-DLANK 11 
N: WAIT FOR NON-DLANK 

NOW WAIT ONE FULL NON-BLANK PERIOD 
INORDER TO CATCH LEADINg EDOE OF 

J BLANKINg PERIOD 

EB:BVTE PTR CRTSTA.CRTVBL 
8LKTS2 

0: VERTICAL BLANK 11 
N: WAIT UNTIL DLANK 

PTRUP 
RETFLg.02H 
SPCLFl 
BHORT LFI 

DX.BTATLN 
DH.DH 
AH.AH 
AL.90 
DL 
AX.DISHEO 
DI.AX 
LFI 

RETFLO.02H 
DI.DISEND 
DI 
SHORT ADJUEG 

DX,STATLN 
OX 
DX, STATlN 
AX.STATLN 

I V: THEN OUICKLV GO AND 
••• UPDATE BEOIN OF DISPLAY 
0: DOINg SPECIAL SCROLL 1 

Y: THEN MOVE STATUS LINE DOWN 
N: THEN GO BACK 

J DX • STATUS LINE COL, ROW 
I MAKE SURE COL m 0 

CLEAR AH 

I AX - STAT. ROW OFFSET FROM 0 
J SI - STAT ABS LOCATION FROH DISBEO 
I 0: CURRENT LINE ( STATU8 LINE 1 

Y: THEN UPDATE CURSOR POINTER 
N: THEN SCROLL TTY REgiON 

J SET CONDITIONAL RETURN FLAO 
, GET END OF DISPLAY 

START WRITING BLANKS @ DISEND + 1 
GO SCROLL THE SCREEN AND COME BACK 

I DX - SOlJRCE COL. ROW - STATLN - I 
I BX DEST. COL. ROW - STATLN 

~ ~.-; 
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0333' 
0335' 
0331' 
0339' 

033C' 

033F' 

03401' 
0346' 
0349' 

034C' 
0351' 

0354' 

0354' 
03~9' 

03~C' 
03~F' 

03bl' 
0361' 
0364' 
03b" 
0366' 
03bA' 
036E' 
03701' 
0373' 
0374' 
0376' 
0379' 
037C' 
0370' 

0390' 
0391' 
0386' 
0389' 
03BC' 
0391' 
039a' 
0396' 
0391\' 

-"""",. 

81 19 
28 Cl 
D5 ~O 
E8 016' 

E9 FD94 

E8 0171 

88 3E 0005-
89 OO~O 
E8 0141\ 

80 ~6 0001\- FD 
E9 FF6~ 

8R 36 0003-
8R IE 0009-
83 Fa 50 
74 IF 

~689 04 
46 
43 
81 E6 07FF 
89 36 0003-
99 IE 0009-
~O 

9b 
B2 OE 
E9 00F8 
E9 0100 
59 
E9 FCE6 

50 
80 OE OOOA- 01 
E9 FEE9 
E8 FEFD 
90 26 OOOA- FE 
59 
9D 36 0003- , 
8B IE 0009-
ED C5 

I,eo 
1~81 

I~B2 

1~B3 

1594 
1~8' 
1586 
1~87 

1588 
1~89 

"90 
"91 
1592 
.,93 
.,94 
1~95 

1596 
.,97 
1598 
1599 
1600 
1601 
16001 
1603 
1604 
1605 
Ib06 
'lb07 
lb09 
1609 
16tO 
lbll 
1612 
1613 
1614 
1615 
lb16 
1611 
1619 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1621 
1629 
1629 
Ib30 
lb31 

HOV 
BUD 
HOV 
CALL 

,CALL 

CALL 

HOV 
HOV 
CALL 

AND 
.Jt1P 

CL.25 
CL.AL 
CH.BO 
BAVATT 

SCROLL 

RSTATT 

01. THSLlN 
CX.90 
REP IT 

RETFLO.NOT.02H 
BHORT LFI 

CL - 2' - BTATLN - BTAT. BLOCK BilE 
CH - COLUMN COUNT FOR SCROLL 
( ••• Vl.22 ••• ) Sav. attrlbut. latch 
AX - non-I.ro at thl. point alwav. 
GO DO THE BCROLL OF THE TTY REO ION 
without blanking 
c ••• VI.22 ••• ) Re •• t attrlbut. latch 
t ••• VI.22 ••• ) 
01 - point. to thl. lin. 'Dr blen'lng 
CX - I.ngth of on. lin. 
Blan' the line above the .tatu. line 

REBET THE RETURN FLAO 
••• AND 00 UPDATE CURSOR 

, .....•...............................•................•...........•.....•..... 
, WRITE BPECIFIED CHAR AT CURSOR AND ADVANCE CURSOR , .•....•......................................................................• , 
CHRWRT 

CWRTI: 

, 

PRne 
ABSUHE 
HOV 
HOV 
CHP 
.IE 

HOV 
INC 
INC 
AND 
HOV 
HOV 
PUBH 
XCHO 
HOV 
CALL 
CALL 
POP 
JHP 

NEWLIN: PUSH 
OR 
CALL 
CALL 
AND 
POP 
HOV 
HOV 
JHP 

NEAR 
EB:CRTDAT 
SI.CURPOS 
DX.CRTCNT 
BX.BO 
NEWLIN 

E9:HEHBEO[BIJ.AL 
BI 
BX 
SI.7FFH 
CURPOS.81 
CRTCNT.BX 
AX 
AX,BI 
DL,CURPSH 
PTRADJ 
PTRUP 
AX 
CRTRET 

AX 
RETFLO,OIH 
CARET 
LlNFED 
RETFLG,NOT OIH 
AX 
BI,CURPUS 
OX, CRTCNT 
SHORT CWRTI 

, gET CURRENT CURSOR POSITION 
, gET CURRENT CHARS ON LINE 

SEE IF LINE IS FULL 
YEB. THEN ADVANCE FORWARD ONE LINE 

, WRITE CHAR. AT CUR. POB. 
HOVE CURBOR OVER ONE 
ONE HORE CHAR. ON LINE 
HAGIC NUHBER !! 
SAVE NEW CURSOR POSITION 
SAVE NEW CHAR. COUNT 
SAVE CHAR AND ATTRIBUTE 
AX - CURB. POSe ADO. 
DL - CURS. POSe REO. HIOH 
GET CURSOR LOOICAL POSITION 
DO DOUDLE WRITE TO CRTC 
REBTORE CHAR 
ALL DONE 

, SAVE CHAR. AND ATTRIBUTE 
, SET CONDITIONAL RETURN FLAO 
, DO A CARRIAGE RETURN AND A 
, LINE FEED WITH SCROLL IF NECCESARY 
, RESET RETURN FLAG 
, RESTORE CHAR. 
, GET NEW CURSOR POSITION 

GET NEW CHAR. COUNT 
CONTINUE , •....•........................................................................ 

• THIS ROUTINE IS USED TO RETURN THE STATE for HODE) OF THE 
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MAIN CRTDSR.SRC 

039C' 

039C' 26A2 1000 

~-
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1632 
1633 
1634 
1635 
1636 
1637 
1639 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1649 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1659 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1601 
1682 
1683 

CRT TO THE CALLER (NOTE: this Is not applicable to PEGASUS 
but Is provldl!d 'or compatlbillt, with the 10M CRT calling 
conventions), IT DOES NOTHING AND SIMPLY RETURNS. 

INPUT - AH • 15 

OUTPUT - eTa be det.rmln.d) 

USED -

, ••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••• , 
,VIDSTA PROC NEAR 

~MP CRTRET 
, ••••••• * •• ** •• * •• * ••••••••••••••••••••••••••• * ••••••••••••••••• * •••••••••••••• 

THIB ROUTINE IB USED TO WRITE A GIVEN BLOCK OF CHARACTERS TO 
THE BCREEN STARTING AT THE CURSOR USING THE SPECIFIED ATTRIBUTE. 
ALL CONTROL CHARACTERS (I ••• CR.LF.BEL etc.) ARE IGNORED AS OUCH 
AND PRINTED ON THE BCREEN AB ASCII CHARACTERS. 

INPUT - AL • Attrlbut. 0' charact.rs to writ. 
DX - Bl!gment location 0' charact.r block 
BX - Starting location 0' charact.r block 
CX - L.ngth of character block (not to .Iceed 2000) 

NOTE: This routln. does not increment the cursor 
location. Th. call.r must b. aware 0' the 
cursor location be'or. uslnl this rout In. 
and mak. sur. that thl! block will "'It" on 
the scre.n or h. will los. what want "'It" •• 

OUTPUT - Non. 

USED Non. 

* CX Cblock length) must b. C or - 2000-((cur. row - 1 • OO)+cur. col.) 
Att.mptlng to write character. b.vond the end 0' .cr •• n will cau •• 
th.m to be b. lost (not written). 

•••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••• 

WATBLK PROC 
ASSUME 
MOV 

NEAR 
ES:CRTDAT 
ES:BYTE PTR ATTLAT.AL , WRITE THE ATTRIBUTE LATCH 

, ••• AND FALL THROUGH TO DO 
, ••• TUE OLOCK WRITE , ............................................................................. . 

THIS ROUTINE IS USED TO WRITE A GIVEN BLOCK OF CHARACTERS TO 
THE SCREEN STARTING AT THE CURSOR ALL CONTROL CHARACTERS 
(i.e. CR.LF.DEL etc.) ARE IGNORED AS SUCH AND PRINTED ON THE 
SCREEN AS ASCII CHARACTERS. 

L-i~ 



CRTDBR (CRT DBR CODE. 
HAIN CRTDBR.BRC 

03AO' 

03AO' 
03A3' 
03A~' 
03A6' 
03A9' 
03AC' 
03AD' 
0380' 
0383' 
0384' 
0386' 
0387' 
0389' 
0389' 
03BA' 
03BC' 
038E' 
03CO' 
03CO' 
03CI' 

~--

B3 F9 00 
76 II 
~3 
AI 0003-
EB OOC~ 
97 
AI 0007· 
EB OOIE 
~I 

BI F3 
IE 
BE DA 

A4 
39 C7 
77 0:1 
E:I F9 

IF 
E9 FCA:I 

CRBOB6/11 y.r.lon 10.34.17 3-Aul-B3 16:34:~9 Pa,. :1-20 

\. 

16B4 
16B~ 
1686 
1687 
168B 
16B9 
1690 
1691 
169:1 
1693 
16.94 
1695 
1696 
1697 
169B 
1699 
1700 
1701 
170:1 
1703 
1704 
170~ 
1706 
1707 
170B 
1709 
1710 
1711 
171:1 
1713 
1714 
1715 
1716 
1717 
171B 
1719 
1720 
17:11 
172:1 
1723 
1724 
172' 
1726 
1727 
172B 
1729 
1730 
1731 
1732 
1733 
1734 
173~ 

INPUT - OX • Be,ment location 0' character bloc. 
IX • Startln, location 0' ch.r.ct.r bloc' 
ex • L.ngth of ch.racter bloc' Cnot to e.c •• d 2000. 

NOTE: Thl. routine doe. not Increment the cur.or 
)oc.tlon. The call.r mu.t be awar. o. the 
cur.or 10c.tlon b.'ore usln, thl. routine 

OUTPUT - Non. 

USED - Non. 

and ••••• ur. th.t the blocl will -'It- on 
the .cre.n or h. will 10 •• what want -'It-•• 
With this tvp. o. writ. tb. charact.rs will 
tat. on the attrlbut.s 0' the l •• t attrlbut. 
chan, •• 

• CX (bloc' len,th •• u.t .e« or • :ZOOO-(Ceur. row - I • SO.+cur. col •• 
Atte.ptln, to writ. charact.r. b.vond the .nd 0' scr.en will cau •• 
th •• to •••• lo.t Cnot wrltt.n •• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILOCK PROC NEAR 

AB9UHE E9:CRTDAT 
CHP CX.O G: ANY CHARACTERS TO WRITE 1 
JBE TOOFAR N: THEN DON'T WR ITE ANY 
PUBH IX SAVE BX 
HOV A •• CURPOB QET CURBOR PHYBICAL POBITION 
CALL PTRADJ OET IT'S LoOICAL POBITloN 
XCHO DI.AX PUT IT IN 01 
HOV AX. 01 SEND OET DIBPLAY END PHYSICAL LOCATION 
CALL PTRADJ gET IT'S LOOICAL LOCATION 
POP BX REBTORE BX 
HOV BI. IX SI • BLOCK BTART1NO ADDREBS 
PUSH DB BAVE HY DB 
HOV DS.DX DB - ILOCK GEOHENT 

ILKLOP: 
HOVS BYTE PTR tDll.IYTE PTRtSll , ••• BLOCK LENQTH TIHES 
CHP DI.AX , G: OFF THE END OF BCREEN 1 
JA TOOFAR V: THEN GU1T WRITINO 
LOOP ILKLOP N: KEEP QOINQ 

TOOFAH: 
POP OS , RESTORE HY OS 
JHP CRTRET , ••• AND RETURN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• THIB ROUTINE C.'ANQEB THE ENTIRE SCREEN ATTRIBUTES 
• RigHT BEFORE YOUR VERY EYES 

INPUT - AL - ATRIBUTE TO USE 

,.-- '\ 
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03C4' 

03C4' 
03CB' 
03C8' 
03C8' 
03CE' 
0302' 
0305' 
0306' 
030B' 

0301' 

0308' 
03EO' 
03E:l' 
03E5' 
03EA' 
03EO' 
03EF' 
03F:l' 
03F5' 
03F7' 
03FA' 
03FC' 
03FF' 
0402' 

BI 36 0006" 
89 0700 

26BA 24 
26A2 IBOO 
26BB 24 
46 
E2 F3 
E9 FC98 

BO OE OOOA" 02 
31 CO 
EB 000:l" 
C6 06 OOOA" 00 
89 OBOO 
31 FF 
EB 00A4 
Al 0006" 
B2 OC 
EB 008F 
82 OE \ 

Al 0003" 
EB 0087 
E9 FC6l 

1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1749 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
P60 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1769 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
I7B7 

OUlPUT - None 

USED - None 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

CHSCAT 

AGAIN: 

PRne 
ASSUHE 
MOV 
MOV 

tIOV 
MOV 
MOV 
INC 
LOOP 
JMP 

NEAR 
E9: CRTDAT. OS: ROMOAT 
SI.0IS8EO 
CX.2000 

AH.ES:tlEM8EQ[Sll 
8YTE PTR E8:ATTLAT.AL 
E9:MEMBEQ[SIJ.AH 
SI 
AGAIN 
CRTRET 

GET DI9BEO IN 81 
SET UP CX FOR LOOP 

I READ A CHARACTER 
• WRITE THE ATTRIBUTE LATCH 

WRITE THE CHARACTER BACK TO MEMORY 
NEXT CHARACTER IN MEMORY 
LOOP THROUOH ENTIRE SCREEN 

• ALL DONE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CLEAR THE CRT SCREEN MEMORY AND HOME CURBOR 

INPUT - Non. 

NOTE: Thl. routln. will a1.0 c1e.r the .t.tu. line 
but will not c1 •• r the .tatu. lin. s.ttlng. 
I' the us.r wish.s to ••• p what Is on the 
.tatus line he mUlt r.wrlte It .,t.r cl.arln, 
the scr •• n. 

OUTPUT - None 

USED - AX.CX.OL.01 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CLRTXT PRne NEAR. I CLEAR SCREEN PROCEDURE 

ASSUME E9:CRTDAT 
OR RETFLO,02H • Set conditional retul'n 'la, 
XOR AX.AX • Chal' AX 
CALL INILST • Inlt local .tora,. 
MOV REfFLG.OOH 
tIOV CX.204B I SET UP CX FOR REP 
XOR 01. OJ CLEAR OJ FOR REPIT 
CALL REP IT Go clear the screen uling HIGHAT 
MOV AX,DISBEO GET DEGIN OF DISPLAY POINTER 
MOV DL,DIS9TH I GET DISPLAY START ADD. REO HIGH 
CALL PTRUP GO UPDATE DISPLAY BEGIN 
MOV DL. CURPSH GET CUR. POSe ADDR. REG. HIGH 
MOV AIC,CURPOS GET CVRSOR POSITION 
CALL PfRUP GO HO~E THE CURSOR 
JMP CRIRE". Al.L DONE 

I •••••••••••••••••••••••••••••••••••••• • ••••••• i ••••••••••••••••••••••••••••••• 
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0405' 

0405' B8 COOO 
0408' BE CO 
040A' E8 0013 
0400' B8 CBOO 
0410' BE CO 
041:l ' E8 OOOB 
0415' B8 0000 
041B' BE CO 
041A' E8 0003 
0410' E9 FC46 
0420' 
04:l0' 31 CO 
04:l:l' 31 FF 
04:l4' B9 4000 
04:l7' F2 
04:l8' AB 
04:29' C3 

04:lA' 

04:lA' 2b90 IE lBOO 
042F' E9 FC34 

17B8 
1709 
1790 
1791 
179:l 
1793 
1794 
1795 
1796 
1791 
1798 
1799 
IBOO 
lBOI 
1002 
1003 
1004 
1005 
100b 
1007 
1000 
IB09 
1010 
IBll 
1012 
lBI3 
IB14 
IB15 
IBI6 
IBI7 
IBtO 
1019 
IB:lO 
1021 
102:l 
IB23 
1024 
102' 
IB26 
10:27 
1928 
1929 
1930 
1931 
IB32 
lB33 
IB34 
IB3' 
193b 
IB37 
IB39 
IB39 

THIB ROUTINE IB USED TO CLEAR ALL THREE GRAPHICB BANKB. 

INPUT - Non. 

OUTPUT - Non. 

UBED -

I •••••••••• • ••••• • ••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••• 

I 

CLRGRP 

CLRIT: 

PROC 
AS9uttE 
HOV 
HOV 
CALL 
HOV 
HOV 
CALL 
HOV 
HOV 
CALL 
JHP 

ICOR 
ICOR 
HOV 
REP 
BTOB 
RET 

NEAR 
E9:NOTHINQ 
AX.QRA9EG 
E9.AX 
CLRIT 
AX.QRB9EQ 
ES.A. 
CLRlT 
A •• GRC9EQ 
E9.A. 
CLRIT 
CRTRET 

AIC.AIC 
01.01 
c •• BCRLEN 

WORD PTR [Oil 

I CLEAR GRAPHICS HEHORY 

BET UP E9 
AS BANK A 

, CLEAR THI9 BANK 
I 9ET UP E9 
, AS BANK B 
, CLEAR THIB BANK 

9ET UP EB 
AB BANK C 
CLEAR THIB BANK 

I ••• AND LEAVE 

I CLEAR AX 
I CLEAR 01 
, CX - BANK LENGTH FOR REP 

, DO IT 
, ••• AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BET ATTRIBUTE LATCH 

AH - IbH 

THIB ROUTINE IB USED TO WRITE THE ATTRIBUTE LATCH WITHOUT 
HAVINQ TO WRITE A CHARACTER. 

INPUT - BL • Attrlbut. to u •• 

OUTPUT - Latch •• t according., 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BETATT PROC 

AS9UME 
HOV 
JHP 

NEAR 
EB:CRTDAT 
ES:BYTE PTR ATTLAT.BL 
CRTRET 

• BET ATTRIBUTE LATCH 

, WRITE THE ATTRIBUTE LATCH 
I ••• AND RETURN , ....................................•...•...................•................. 

I 

, gET PHYSICAL DISPLAY BEGIN oFF9ET 
At. - 17H 
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0432' 
0432' Ba 16 0006-
0436' E9 FC2D 

0439' 
0439' IE 
043A' ~~ 
0430' BO EC 
0430' 83 C!J 12 
0440' 8E ~E 00 
0443' 80 EO 
044~' 30 ED 
0447' 3E8A 4E 00 
0440' 21 C9 
0440' 74 10 
044F' 
044F' 4!J 
04~0' 3E8A 46 00 
04~4' 51 
04~5' IE 
0456' 2E8E IE C180> 
0450' 80 OE OOOA" 04 
0460' EO FDD5 
0463' 80 26 OOOA" FB 
0468' IF 

1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
184B 
1849 
1850 
18,. 
1852 
1853 
1854 
1855 
1856 
lB57 
IBS8 
18~9 

1860 
18b1 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
IB70 
1871 
1972 
1973 
1874 
1875 
lB76 
1877 
1878 
1879 
1880 
1881 
1882 
lBB3 
18B4 
188~ 

IB86 
18B7 
IBB8 
1889 
1890 
1891 

THIB ROUTINE IB USED TO RETURN THE oFF8ET (FROM DEOOH) OF 
THE PHYBICAL BEDINNINQ OF DISPLAY. 

INPUT - NONE 

OUTPUT - OX - DI.plav begin o".et , 

, ............................................................................. . , 
DTDSBD PRoe 

MOV 
JI1P 

NEAR 
DX.DISBED 
CRTRET 

, OX - dl.p.av begin 
, •••• dn return 

, .•............................................................................ , 
, PRINT TTV STRINQ 

AH - ISH 

THIS ROUTINE IS USED TO PRINT A STRIND OF CHARACTERS IN THE 
UBERS CS: (DOTTEN FRDH THE STACK) WITH A TTV WRITE. 

INPUT - ax - Addre •• (o".et) of the .trlng 
Where: tBX] bvte 0 - length of .trlng 

tBX] bvte t • 'Irst char. 0' string 

OUTPUT - NONE 

, ............................................................................. . , 
PRTTTY 

PTTYLP: 

PROC 
PUSH 
PU9H 
MoV 
ADD 
MoV 
MoV 
XOR -
MoV 
AND 
,JZ 

INC 
HDV 
PUSH 
PUSH 
MOV 
OR 
CALL 
AND 
POP 

NEAR 
09 
BP 
UP.SP 
BP.le 
DS.BS:WORD PTR tBP] 
BP.BX 
CH.CH 
CL. DB: BVTE PTR tOP] 
CX.CX 
PTYEND 

OP 
AL.DS:DYTE 
CX 
09 

PTR lDP] 

,0 Save 09 (ROHDAT pointer) 
Save BP 
OP - 6P 

, Point to u.er'. CS on the .tac' 
OS - u •• r'. CS 
UP - o" •• t 0' .trlng 
Clear CH 

, CX a .trlng length count 
I 0: Z·ero length .trlng 7 

Y: Thn quit 

f Point to ch.racter In .trln, 
Qet charact.r 
Save loop count 

• Save th I. OS 
OS. WORD PTR 
RETFLG.04H 
WRTTTY 
RETFLG.NOT 
OS 

CS: DSADDR+CSWRAP I SET UP D9 AS RoMDAT 
Set conditional return flag 
Do TTV character write 

04H Reset'la, In ca.e of last char. 
, R.store OS 

~.'~..:: 
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CRTDSR CCRT DSR CODEt 
HAIN CRTDSR.SRC 

0469' 
046A' 

046C' 
046C' 
046D' 
046E' 

0471' 

0471' 
0475' 
0477' 
0479' 

047A' 
047D' 

59 
E2 E3 

!tD 
IF 
E9 FBF5 

BI IE 0006" 
39 DB 
7C 01 
C3 

0' 0800 
C3 
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,. 

IB92 
IB'I3 
IB'I4 
IB'I5 
IB96 
IB'I7 
1B'IB 
IB99 
1900 
1901 
1902 
1903 
1904 
190' 
1906 
1907 
I 'lOB 
1909 
1910 
1911 
1912 
1913 
1914 
19" 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
192B 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 

POP 
LOOP 

CX 
PTTVLP 

, R •• tor. CX 
, Do .ntlr •• t~lnl , 

PTVEND: 
POP 
POP 
JHP 

BP 
DS 
CRTRET 

, R •• tore 8P 
R •• tore DB (ROMDAT ,olnt.rt 
•••• nd return 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOLLOWING ARE VARIOUB SUBROUTINES THAT THE CRT 
FUNCTIONS USE AT DIFFERENT TlI1ES. I CALL THIS 
SET OF ROUTINES THE "CRT UTILITIES". NOT TO BE 
CONFUSED WITH "WATER WORKS" AND "ELECTRICCOHPANV". 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

THI9 SUBROUTINE FIGURES OUT ANV POINTER POSITION IN FRONT OF THE 
BEGINNING OF THE DISPLAV. THE POINTERS ARE BTORED LOCALLY IN AN 
ABSOLUTE ADDRESS FORH AND ARE SOMETIMEB BEHIND THE DISHEG POINTER. 
FOR THAT CASE. THIS CODE FIGURES OUT THE ABSOLUTE ADDRESS OF TI£ 
POINTER IN FRONT OF DISBEG AND RETURNS IT IN REgiSTER AX. 

NDTE: IF THE POINTER IS ALREADV IN FRONT OF DISBE9 
THEN NOTHING HAPPENS. 

INPUT - AX - POINTER ABSOLUTE ADDRESS 

OUTPUT - AX - POINTER ADDRESS IN FRONT OF DISBE9 
BX • DISBED POINTER . 

REGISTERB USED - AX,BX 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PTRADJ PROC NEAR 
ABBUHE ES:CRTDAT 
HOV BX.DISHEG , GET BEGINNINg OF DISPLAV POINTER 
CHP AX,BX 0: 18 POINTER BEHIND DISPLAY BEgiN 1 
JL ADJPTR V: 00 FIGURE OUT OFFSET 
RET N: DO NOTHING , 

ADJPTR: ADD AX, 2048 PUT POINTER IN FRONT OF DI8PLAY BEGIN 
RET ALL DONE 

, ..•........................................................................... 
• THIS SUBROUTINE PERFORMS THE LOOPING HECHANISM REOUIRED TO WRITE 

DATA TO THE CRT CONTROLLER. IT WRITES THE REGISTER NUMBER PASSED 
TO IT INTO THE CRT ADDRESS REgISTER. INCREMENTS TO THE CRT WRITE 
REgl8TER AND WRITES THE VALUE PASSED INTO IT AND DECREHENTS BACK 
TO THE CRT ADDRE8S REGISTER. 

INPUT - DL • THE CRT REGISTER NUMBER TO PUT IN THE CRTADR 
AH - TIE VALUE TO PUT IN TIE CRT WRITE REg. 

~'\ 



CATDSR CCAT DSR CODE) 
HAIN CRTDSA.SRC 

047E' 

047E' 
0483' 
048B' 

0489' 

0489' 
048A' 
0480' 
04BF' 
0491' 
0494' 
049~' 

26BB 16 IBIO 
26BB 26 IBI2 
C3 

FA 
EB FFFI 
BA EO 
FE C2 
E8 FFEA 
FB 
C3 
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1944 
1945 
1946 
1947 
194B 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
195B 
1959 
1960 
1961 
196,2 
1963 
1964 
1965 
1966 
1967 
196B 
1969 
1970 
1971 
1972 
1973 
1974 
197~ 

1976 
1977 
1978 
1979 
19BO 
1981 
1982 
19B3 
1984 
198' 
1986 
1987 
1988 
19B9 
1990 
1991 
1992 
1993 
1994 
1995 

OUTPUT - DL - UNCHANGED 
AH - UNCHANGED 

REOIBTERS USED - DL.AH 

, ••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

CTRLWR PRoe 
ASSUME 
MOV 
MOV 
RET 

NEAR 
ES:CRTDAT 
BYTE PTR ES:CRTADR.DL 
BYTE PTA ES:WRTREG.AH 

'" PUT CRT REO •• INTO CRTADR 
'" PUT VALUE IN CRT WRITE REO. 
'" RETURN 

, .•...•.................................................•...................... 
I THI8 SUBROUTINE PERFORMS THE DOUBLE CALL TO THE CTRLWR 8UBROUTINE. 

THIS DOUBLE CALL 18 REQUIRED TO UPDATE CRT 8CREEN POINTERS THAT 
ARE ACCESSED VIA TWO CRT ADDRESS REGISTERS (HIGH AND LOW). 

INPUT - DL - THE CRT REGISTER (HIGH) TO WRITE INTO THE CRTADR. 
• NOTE: LOW REGISTER 18 ASSUHED TO BE NEXT BV INCREMENTING DL 

AX - ADDRE9S OF SCREEN POINTER TO BE CHANGED 

OUTPUT - DL - POINT8 TO CRT LOW REGISTER 
AH - AL .. LOW ORDER ADDRESS OF SCREEN POINTER IN QUESTION 

REQISTERS USED - DL,AX 

SUBROUTINES CALLED CTRLWR , ............................................................................. . 
I 

PTRUP PRoe 
AS9UME 
CLI 
CALL 
MOV 
INC 
CALL 
9T1 
RET 

NEAR 
ES:CRTDAT 

CTRLWR 
AH.AL 
DL 
CTRUI" 

, 
I , , , , , , , , 
, I , , , , , , , 

Shields up 
WR ITE TO CRTC 
AH = START ADD. OF DISPLAY LOW 
DL .. DISPLAY STRT ADD. REG LOW 
WRITE TO CRTC 
Sh hid. down 
ALL DONE 

, •............................................................................. 
I THIS ROUTINE IS USED TO CLEAR "CX" AMOUNT OF SCREEN MEMORY 
, USINO THE DEFAULT 0. tI. HWHAT) ATTR IDUTES ON THE BLANKS 

HIAT IT WRITES. 

" 

, 

INPUT - DI - POINTS TO THE STARTING HEHORY ADDRESS OF H~E REP 
CX - NUHBER OF BYTES TO CLEAR 
ES - CRTDAT 
DS - ROHDAT 

OUTPUT - DI a DI+CX 
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0496' 
0496' 
0499' 
0498' 
04ge' 
0490' 
04AO' 

04M' 
04AI' 
04A:;I' 
04A7' 
04AI' 
0481' 
048:;1' 

0483' 
0483' 
0484' 
0488' 
04BD' 
04BE' 

EB 0008 
BO :10 
F:I 
AA 
EB 0013 
C3 

so 
:;I6BA :16 IBOO 
BB :16 OOOC· . 
:;I6C6 06 ISOO OF 
SB 
C3 

so , 
SA :;16 OOOC· 
:l6BB :16 IBOO 
'B 
C3 

1996 
1997 
1998 
1999 
:ZOOO 
:;1001 
200:;1 
2003 
2004 
200' 
2006 
2007 
200S 
2009 
2010 
2011 
2012 
2013 
2014 
20lS 
:;1016 
2017 
2018 
2019 
2020 
2021 
202:;1 
2023 
2024 
20:ZS 
2026 
2027 
20:2B 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
203B 
2039 
2040 
2041 
2042 
2043 
2044 
204S 
2046 
2047 

CX -0 
AH - BAVED ATTRIBUTE 
AL - BPACE 

UBED - AX,DI,CX 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• REPIT PRne 

CALL 
HOV 
REP 
BTOB 
CALL 
RET 

NEAR 
BAVATT 
AL,BPACE 

BYTE PTR [Oil 
RSTATT 

• BAVE THE ATTRIBUTE LATCH 
• AL - BPACE FOR CLEAR 

• DO IT CX TlMEB 
REBTORE THE LATCH 
••• AND LEAVE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIB ROUTINE 19 USED TO BAVE THE CURRENT ATTRIBUTE LATCH 
AND REBET IT TO THE DEFAULT BETTINO FOR SUB9EQUENT WRITES. 

INPUT - ES - CRTDAT 
DB - ROHDAT 

OUTPUT ~ LATCH BET TO HIOHAT COFH) 

USED - NONE 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SAVATT PROC 
PUSH 
HOV 
HOV 
HOV 
POP 
RET 

NEAR 
AX 
AH,EB:BVTE PTR ATTLAT 
ATTBAV,AH 
EB:8YTE PTR ATTLAT.HIGHAT 
AX 

• SAVE ATTRIBUTE IN AH 

BET LATCH TO DEFAULT 

• ••• AND LEAVE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS ROUTINE IS USED TO RESTORE THE ATTRIBUTE LATCH TO IT'B 
LAST BETTINO. 

INPUT - EB - CRTDAT 

OUTPUT - LATCH BET TO LAST SAVED BETTINO 

USED - NONE 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

RSTATT PRne 
PUSH 
HOV 
HOV 
POP 
RET 

NEAR 
AX 
AH,ATTBAV 
EB:8VTE PTR ATTLAT,AH 
AX 

• OET THE OLD LATCH BETTINO 
RESTORE THE LATCH 

• ••• AND LEAVE 
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CRTTBL (CRT INITIALIZATION TABLESt 
CRTTBL.BRC 

-FFFF 

-0000 

0000' 
0000' 67 
0001' 50 
0002' 54 
0003' 30;0 
0004' lB 
0005' 14 
0006' 19 
0007' 19 
OOOS' 00 
0009' OB 
OOOA' 40 
0000' 00 
OOOC' 00 
0000' 00 
OOOE' 00 
OOOF' 00 

0010' 
0010' 67 
0011' 50 
0012' 54 

\ 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
35 
36 
37 
.a8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

~-
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TITLE 
ABSTRACT -

CRTTBL (CRT INITIALIZATION TADLES) 
THIS MODULE CONTAINS HIE INITIALIZATION TAOLES FOR EACU OF TUE 
VAR IOUS MONITORS THAT MIGHT DE PRESENT WITH PEGASUS. THE TYPE 
OF MONITOR 15 DETERMINED BY READING A JUMPER AND THE CONTROLLER 
WILL BE SET UP WITH TIlE APPROPRIATE VALUES FROM THE APPROPRIATE 
TABLE CONTAINED UEREIN. 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NAME CRTTBL (CRT INITIALIZATION TABLES) 
SUB TTL 

DEBUG EOU OFFFFH 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PUBLIC DEFINITIONS , .....•..................................................•..................... 
• 

PUOLIC 
PUBLIC 
PUBLIC 

STAMON 
ALTMON 
TSTPAT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, MODULE ENTRY POINT , ............................................................................. . 
• 

THIS IS THE 60 HZ CRT PROGRAMMING TABLE 

SECT ROMCOO 
ASSUME CS:ROMCOD 

• STAHON LABEL BYTE 
DB 104-1 . , INITIALIZATION H TOTAL CHAR 
DB BO , , H DISP CHAR 
DB B4 , . VALUEB H SYNC POS IT ION 
DB 3*16+9 , . VSYNC, HSYNC WIDTHS 
DB 25-1 J , FOR V TOTAL ROWS 
DB 20 , , V TOTAL LINE ADJUST 
DO :l5 , , TUE V DISP ROWS 
DB 25 

" 
V SYNC POSIT ION 

DB OOH , , 6545 HODE CONTROL 
DB 12-1 I , SCAN LINES PER ROW 
DB 40H+0 , I CRT CURSOR BTART 
DB 11 " CURSOR END 
DB OOH 

" 
CONTROLLER DISPLAY START HIOU 

DB OOH I , DISPLAY BTART LOW 
DB OOH , I REGISTER9 CURSOR HIGH 
DB OOH , , 0-15 CURSOR LOW , .•...........•................................................................ , 
THI9 18 THE TABLE FOR 50HZ EUROPEAN OPERATION 

J 

ALTMON LABEL BYTE 
DO 104-1 , , INIT I ALI ZATION H TOTAL CHAR 
DB 80 , , H DISP CHAR 
DB B4 , , VALUES H SYNC POS IT ION 
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0013' 39 54 DB 3.16+9 • • VSYNC. H9YNC WIDTHS 
0014' 19 55 DB 26-1 , , FOR V TOTAL ROl.l9 
0015' 14 56 DB 20 , , V TOTAL LINE ADJUST 
0016' 19 57 DB 25 · , THE V DISP ROl.l9 ., 
0017' 19 '0 DB 2' , . V SYNC POSITION 
0010' 00 59 DB OOH • • 654' MODE CONTROL I 

0019' OD 60 DB 14-1 , , SCAN LINES PER ROW 
OOIA' 40 61 DB 40H+0 , . CRT CURSOR BTART 
0018' DB 62 DB .. " CURSOR END 
ODIC' 00 63 DB DOH , . CONTROLLER DISPLAY START HIOH 
0010' DO 64 DB OOH , , DISPLAY START LOW 
OOIE' 00 6' 01 DOH , , REOISTERS CURSOR HIGH 
OOIF' 00 66 08 DOH 

• I 
0-15 CURSOR LOW 

67 
60 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
69 I THIS IS A TABLE OF TEST PATTERNS FOR THE VARIOS CRTC REGISTERS 
70 WHICH 10 USED DURINO THE POWERUP DIAONOSTICS. 
71 I 

0020' 72 TSTPAT LABEL BYTE 
0020' FO 73 DB OFOH 
0021' CC 74 DB OCCH 
0022' M 7' DB OAAH 
0023' :15 76 DB 0'5H 
0024' FO 77 DB OFOH 
002" CC 70 08 OCCH 
0026' fIlA 79 08 OAAH 

00 
01 END 

No .rror. d.t.ct&~ 

/ '. 
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CRTT9T.SRC 

-FFFF 

-0000 

~~,,-" •.. 
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I 
2 
3 
4 
5 
6 
7 
S 
'I 

10 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2:1 
26 
27 
29 
29 
30 
31 
32 
33 
34 
3:1 
36 
37 
39 
39 
40 
41 
42 
43 
44 
4~ 

46 
47 
49 
49 
~O 

~l 

52 
53 

, ............................................................................. . 
, TITLE CRTTST (CRT DIAGNOSTICS) 
, ABSTRACT - THIS MODULE IS RESPONSIBLE FOR THE CRT POWERUP DIACNOSTIC 

TEBTB. IF THE TEST PASSES THEN THE LED'S ARE DECREMENTED 
FROM THEIR CURRENT VALUE BY ONE AND POWERUP CONTINUES. IF 
THE TEST FAILS AN ERROR CODE IS OUTPUT TO THE PRINTER PORT 
AND THE POWERUP 6EOUENCE AND TESTINQ STOPS. , .••.•....•..............................................••.................... 

NAME CRTTST (CRT DIAGNOSTICS) 
SUBTTL 

DEBUQ EOU OFFFFH , ......•......•...............•..........•..................................... 
I PUBLIC DEFINITIONS 
I ••••••••••• • •• ·······.···~··························· ••••••••••••••••••••••••• 

PUBLIC INICRT 
PUBLIC INILST 
PUBLIC CRTTST 
PUBLIC CRTINI 

I •••••••••••••••• ••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
• EXTERNAL REFERENCES 
I •••••••••• • ••••• ••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I EXTERNAL ~UMPS AND CALLS 

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

CRTRET:NEAR 
D5PDIE:NEAR 
DECLED:NEAR 
MSCTST:NEAR 
PRTRST:NEAR 

I (CRTDSR) 
(OUTPUT) 
(ROMUTL) 

, (MSCTST) 
, ClINTTS) 

, .......•...................................................................... 
, EXTERNAL EOUATES 

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

ATMERR:ABS 
ATTERR:ABB 
CINTER:ABS 
CURERR:ABS 
CRAMER:ABS 
VIDERR:ABS 
VBLERR:ABS 
LEDOlO:ABB 

I (TSTERR) 
, (TSTERR) 

(TSTERR) 
(TSTERR) 

, (TSTERR) 
, (TSTERR) 

(TSTERR) 
(ROMERR) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, EXTERNAL TABLES 

SECT ROMCOD 
ASSUME CS:ROMCOD 

EXTRN 
EXTRN 
EXTRN 

STlIMON: BVTE 
ALTMON:BYTE 
TSTPAT:BYTE 

, CCRTTBL) 
I (CRTTBL) 

, .........•....•......•....................•................................... 
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CATTBT.SRC 

-0000 

-' 0-: 

, 
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54 
55 
56 
57 
58 
59 
60 
61 
6:1 
63 
64 
65 
66 
67 
69 
69 

EXTERNAL STORAOE 

BECT AOMDAT 

EXTRN CRTCNT:WORD 
EXTRN CRTERR:BYTE 
EXTRN CRTHLD:BYTE 
EXTRN CURPOS: WORD 
EXTRN CURTYP:WORD 
EXTRN DISBEO:WORD 
EXTRN DISEND:WORD 
EXTRN PRCO_M: BYTE 
EXTRN RETFLO:BYTE 
EXTRN THSLlN: WORn 
EXTRN BTATLN:WORD 

c 
/ 

16: 36: I Page I-I 

«ROMDATJ 
(ROMDAn 

• «ROMDAn 
• «ROMDAn 

(ROMDAn 
«ROMDAn , (ROMDATJ , (ROMDATJ 
(ROHDATJ 
(ROMDAn , (ROHDAn 
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CRTTST.SRC 

-0000 

0000' 
0000' BB 0000' 
0003' BE C3 
OOO:J' ~l FF 
0007' 26C6 06 IBOO OF 
0000' B'1 OBOO 
0010' BO 20 
0012' F2 
0013' AA 
0014' BC CB 
0016' BE DB 
'0018' 81 10 
001A' B2 00 
001C' BE OOOF-
OOIF' E4 01 
0021' A8 04 
0023' 74 03 
0025' BE OOOE-
002B' 
002B' ::l6BB 16 lBl0 
002D' AC 
002E' 26A::l 1812 
003:;1' FE C2 
0034' E2 F2 

0036' 26A2 1030 

~~.~' 
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71 
72 
73 
74 
7:J 
76 
77 
7B 
7'1 

330 
331 
332 
333 
334 
33~ 

336 
337 
33B 
33'1 
340 
341 
342 
343 
344 
34:J 
346 
347 
348 
34'1 
350 
3~1 
35;1 
353 
354 
355 
356 
357 
358 
35'1 
360 
361 
362 
363 
364 
365 
366 
367 
36B 
369 
370 
371 
372 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• LOCAL CONSTANTS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, INCLUDE PEG: ASCII.EGU 

INCLUDE PEG:PORTADDR.EOU 
INCLUDE PEG:LATCHES.EOU 
INCLUDE PEG:CRT.EGU 
INCLUDE PEG:VECTOR.EOU 

, ............................................................................. . 
, LOCAL MACROS , •...........................................................•................. 

SUBTTL HAIN , ...•.•...............•................•....................................... 
• HODIlLE ENTRY POINT , •.••...•...................................................•.................. 
, THIS IB THE TEHPORARY INITIALIZATION DONE AT FIRST BIGN OF 

POWER ON TO THE UNIT. NO STACK OR RAH IS AVAILABLE AT THIS 
TIME FOR USE SO THIS IS OUICK AND DIRTY!!! , ............................................................................. . , 

, 
SECT 
ASSUHE 

INICRT PROC 
MOV 
HOV 
XOR 
HOV 
MOV 
MOV 
REP 
STOB 
MOV 
HOV 
HOV 
MOV 
HOV 
IN 
TEST 
JZ 
MOV 

CRT2: 
HOV 
LOD9 
HOV 
INC 
LOOP 
HOV 
HOV 

ROHCOD 
CS:ROMCOD, DS:ROMCOO, ES:CRTOAT 

NEAR 
ax,CRTDAT 
ES. OX 

, SET UP ES 
• AS CRTDAT 
J 01 - BEgiNNING OF SCREEN MEMORY (Ot 01,01 

BYTE PTR 
CX.2048 
AL.SPACE 

EB:ATTLAT,HIGHAT I SET ATTRIBUTES TO HIGH BRILLIANCE 
I SET UP CX FOR REP STOS 

BYTE PTR [OIl 
8X.CS 
DS.BX 
CL.16 
OL.HZTCHR 
SI.OFFSET 
AL.PRCI.J' 
AL.HONTYP 
CRT2 
SI.OFFSET 

ALTMON 

STAHON 

BYTE PTR ES:CRTADR.OL 
BYTE PTR[SI] 
BYTE PTR ES:WRTREG.AL 
DL 
CRT2 
AL. 00 
BYTE PTR E9:GR_RED.AL 

I PUT A BLANK IN AL 
I OI=HEHBEG 

CLEAR SCREEN HEMORY 
SET UP DB 
TO POINT TO ROHCOD 
16 REGISTERS TO INIT. 

I START AT CRTC REGISTER ZERO 
I ALTHON .. ALTERNATE MONITOR PROO. 
• READ LATCH FOR MONITOR TYPE 
• 0: LATCH - ALTERNATE MONITOR 1 

Y: THEN TADLE ALREADY SET UP 
N: THEN SI .. STANDARD HONITOR 

OUT REO. NUMBER TO CRTADR REO. 
LOAD INIT TARLE VALUE IN REO. AL 

• OUT INIT VALUE TO WRITE REG. 
NEXT REGISTER TO INIT. 
LOOP UNTIL ALL INIT. 

• SET GRAPHIC9 PALETTE9 



) 

'. 

.. ,-'.~ .. 

CRTTST eCRT DIAGNOSTICS) 
MAIN CRTTST.SRC 

003A' 
003E' 
0042' 
004S' 

0049' 

0049' 
004C' 

004E' 
OO~I' 

00~4' 

00~6' 

OO~B' 

OO~B' 

OO~E' 

0061' 
0066' 
006A' 
0060' 
0072' 
0076' 

0079' 
007C' 
OOBO' 
00B2' 
00B2' 
00B9' 
OOB" 
OOBA' 
OOBE' 

:l6A:I 1020 
26A2 1010 
:l6C6 06 IS20 40 
C3 

-0049 

IB 0000' 
BE DB 

BE 0010" 
B9 0004 
30 02 
C6 06 IB20 20 

OlEBA 04 
A2 IBOO 
C6 06 ISIO OE 
OlEBA 44 01 
A2 IBI2 
C6 06 IBIO OF 
2EBA 44 02 
A2 IB12 

2EOA 04 
3B 06 1000 
74 03 

00 CA 07. 

C6 06 1010 OE 
2EOA 44 01 
32 06 1013 
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373 
374 
37' 
376 
377 
37D 
379 
300 
301 
302 
303 
3B4 
305 
306 
307 
300 
309 
390 
391 
392 
393 
394 
39' 
396 
397 
390 
399 
400 
401 
402 
403 
404 
40' 
406 
407 
400 
409 
410 
411 
412 
413 
414 
419 
416 
417 
410 
419 
420 
421 
422 
423 
424 

HOV BYTE PTR EO: CR_ORN. AL I ••• ALL TO ZERO 
MOV BYTE PTR ES:GR_RLU.AL I ••• INITIALLY 
MOV BYTE PTR EB:MSCOUT.CDSPEN I TURN ON SCREEN 
RET I RETURN TO CALLER 

I •••••••••••••••• • ••• •••••••••••• •••••••••••••••••••••••••••••••••••••••••••••• 

1 THIS IS THE INITIALIZATION LOOIC FOR THE CRT CONTROLLER. 
IT PERFORMS THE CRT PUP TEST AND LEAVES THE CRT INIT I ALI ZED 

IF NO ERRORS OCCURRED. 

NOTE: THE PROCEDURE CRTINI IS THE FULL INITIALIZATION lOOIC FOR 
THE CRTC CONTROLLER AND IT MAY BE CALLED AT ANY TIME FOR 
THIS PURPOSE. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

I 

SECT 
ASSUME 
ASSUME 

ROMCOD 
CS:ROMCOD. DS:CRTDAT 
ES:NOTHINC 

CRTTST PROC NEAR 

MOV 
MOV 

AX.CRTDAT 
OS. AX 

I SET UP 
I OS AS CRTDAT 

, ............................................................................. . 
I BEOIN TEST INa OF THE CRTC READABLE REOISTERS 

CROTST: 

ATTBAD: 

CROTSO: 

HOV 
MOV 
XOR 
MOV 

SI.OFFSET TSTPAT 
CX.4 
DL.Dl 
BYTE PTR MSCOUT.CRTOFF 

I 91 - TABLE OF TEST PATTERNS 
• NUMBER OF TESTS 

CLEAR ERROR ACCUMULATOR 
SCREEN OFF SO NO TRASH WIll APPEAR 

MOV AL.CS:[SI] I AL-TEST PATTERN 
MOV BYTE PTR ATTLAT.Al I WRITE ATT. lATCH 
MOV BYTE PTR CRTADR.CURPSH 
MOV Al.CS:BYTE PTR 1[511 I AL-TEST PATTERN 
HOV BYTE PTR WRTREO.AL I WRITE CURSOR POSITION HIOH 
MOV BYTE PTR CRTADR,CURPSL 
MOV AL.CS:BYTE PTR 2[51] I AL-TEST PATTERN 
MOV BYTE PTR WRTREO.AL I WRITE CURSOR POSITION LOW 

CHECK THE REOISTERS 

HOV 
CMP 
..IE 

OR 

AL. CS: [SI] 
BYTE PTR ATTLAT.AL 
CROT50 

DL.ATTERR 

MOV BYTE PTR CRTAUR.CURPSH 

I AL-TEST PATTERN 
0: IS ATT. LATCH WHAT I WROTE 

Y: JUMP AROUND EXIT 
N: THEN ATTRIBUTE LATCH FAILURE 

I ATTRIBUTE LATCH FAILURE 
I CONTINUE TESTING 

MOV AL.CS:BYTE PTR 1[511 • AL=TEST PATTERN 
XOR AL.BYTE PTR RD_REG I 0: IS CUSOR HIOH WHAT I WROTE 



.. , 

cnTTST ccnT DIAgNOSTICS) 
HAIN cnTTST.SRC 

009Ol' 
0094' 
0096' 
0096' 
0099' 
0099' 
009E' 
OOAOl' 
00A6' 
00A8' 
00A8' 
OOAD' 
OOAa' 
OOAC' 

OOAE' 
OOBI' 
00B3' 
00B6' 
00B6' 
00B9' 
OOBB' 
OOBD' 
OOBF' 
OOCI' 
OOCI' 
OOC4' 
00C5' 
00C7' 
00C9' 
OOCI' 
OOCE' 
0000' 
0000' 
0001' 
0003' 
0005' 
0007' 
0007' 
OODA' 
OODA' 
OODE' 
ODEO' 
OOEO' 
00E3' 
00E3' 

:il4 3F 
74 03 

80 CA 09* 

C6 06 IBIO OF 
:ilE8A 44 O:il 
38 06 1813 
74 03 

eo CA 09. 

46 
EOl AD 

a8 ·0000' 
8E CO 
aD 0100 

a9 07FF 
31 FF 
BB F7 
BI C5 
01 EB 

A:iI leoO 
AA 
DO DO 
EOl F8 
BD DO 
a9 07FF 
01 Ea 

'IF 
BA 04 
38 C3 
74 03 

80 CA OA. 

3A IE 1800 
74 03 , 

80 CA 06. 

46 
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4:i15 
4Ol6 
4Ol7 
428 
429 
430 
431 
430l 
433 
434 
43:1 
436 
437 
43B 
439 
440 
441 
44:i1 
443 
444 
445 
446 
447 
44B 
449 
4'0 
4:11 
4:1Ol 
4'3 
454 
45:1 
456 
4:17 
458 
4'9 
460 
461 
460l 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 

cnHIAD: 

CROTSI: 

CRLaAD: 

CROTS:iI: 

AND 
JE 

OR 

I10V 
HOV 
CHP 
JE 

DR 

INC 
LOOP 

AL, 001 tllllB 
CROTSI 

DL.CURERR 

BYTE PTR CRTADR.CURPBL 
AL.CS:BYTE PTR Ol(SI) 
BYTE PTR RD_REO.AL 
CROTSOl 

DL.CURERR 

SI 
CROTST 

(CURSOR HIGH IS ONLY 6 IITS) 
Y: JUMP AROUND EXIT 
N: TUEN CURSOR HIOH FAILURE 

CURSOR ADDRESS REO. FAILURE 
CONTINUE TESTINO 

AL-TEST PATTERN 
0: IS CURSOR LOW WHAT I WROTE 

V: JUMP AROUND EXIT 
N: THEN CURSOR LOW FAILURE 

AL-CURSDR ADDRES9 REO. FAILURE 
CONTI NUE TESTINO 
POINT TO THE NEXT PATTERN TO CHECK 
AND TRY AOAIN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• BEOIN TESTINO OF THE CRT SCREEN RAH AND SIHULTANEOUSLV 

TE8TINO THE ATTRIBUTE MEHORY. 

ASSUHE ES:CRTDAT 

• CRHTST: HOV AX.CRTnAT 
ES.AX 
BP.IOOOOOOOOB 

CRHTSO: 

CRHTSI: 

CRHTS:iI: 

RAHBAD: 

CRHTS3: 

ATHBAD: 

CRHTS4: 

HOV 
HOV 

HOV 
XOR 
HOV 
HOV 
SHR 

HOV 
SlOS 
RCL 
LOOp· 
HOV 
HOV 
6HR 

LAHF 
HOV 
CMP 
JE 

OR 

CHP 
JE 

OR 

INC 

CX.HEHEND 
01.·01 
SI.DI 
AX.IP 
AX, I 

BYTE PTR ATTLAT.AL 
BYTE PTR [01) 
AL,I 
CRHTSI 
BX.IP 
CX.HEHEND 
BX. I 

AL. [SIl 
BL.AL 
CRMTS3 

DL.CRAHER 

BL.BVTE PTR ATTLAT 
CRHTS4 

DL.ATHERR 

61 

.. ,.\ 

• SET UP ES ALSO 
• A9 CRTDAT 
• WALK INO ONE 

• TE9T SCREEN RAH 
SET UP 8TART OF CRT RAH. 
COpy TO SI FOR LATER. 

• OET WALKINO PATTERN TO AX. 
• SETUP THE CARRV BIT 

• 9TORE WALKINO ONE IN ATT. MEHORV 
••• AND IN SCREEN ttEHORY 
WALK IT 

• OET INITIAL PATTERN 
• BilE OF SCREEN RAH 
• 9ETUP THE CARRY BIT 

SAVE FLA09 
gET PATTERN IN AL 
Q: 18 THIS OK 1 

Y: JUMP AROUND JUMP 
N: THEN RAM FAILURE 

CRT RAM FAILURE 
CONTINUE TESTING 
0: 18 ATTRIBUTE OK 1 

V: JUMP AROUND JUMP 
N: THEN ATTRIBUTE HEHORY FAILURE 

ATTRIBUTE MEMORY FAILURE 
CONTINUE TESTINO 
NEXT LOCATION 

"~~; 
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MAIN CRTT8T.SRC 

00E4' <;'IE 477 9AI-F , GET FLAGS 
OOE~' DO 03 479 RCL BL. I , NEXT PATTERN TO CHECK 
00E7' E2 E7 479 LOOP CRMTS2 , CONTINUE TILL FINISHED 
00E9' 91 F' FFFF 4BO XOR BP.OFFFFH SET UP FOR WALKING ZERO 

4BI (II COMPLEMENTED1 
ODED' 7B C7 4B2 ..19 CRMTSO N: JUMP AND TEST AQAIN 
OOEF' 01 ED 4B3 SIIR BP.l , 0, DONE NINE LOOPS YET1 
OOFl' 73 C3 4B4 ..INB CRMTSO N, JUMP AND CONTINUE TE9TINO 

495 
4B6 , .............................................................................. 
4B7 , BEGIN TESTINO OF THE VIDEO OUTPUT 
489 I 
4B9 A99UME E9:CRTDAT 
490 I 

00F3' 31 FF 491 VIDTST: XOR 01.01 , START OF SCREEN MEMORV 
OOF" B9 OBOO 492 MOV CX.2048 , SET UP CX FOR REP 
OOFB' C6 06 lBOO OF 493 MOV BYTE PTR ATTLAT.HIGHAT , ATTLAT - HIOH INT. 
OOFD' 80 20 494 MOV AL.SPACE PUT A BLANK IN AL 
OOFF' F2 495 REP DI-MEMDEG 
0100' AA 496 BTOB BYTE PTR [01] CLEAR SCREEN MEMORY 
0101' C6 06 IB20 40 491 MOV BYTE PTR MSCOUT.CDSPEN , ENABLE CRT FOR VIDEO TEST 
0106' B6 02 49B MOV OH.2 OH os TEST COUNT 
010B' BO DB 499 MOV AL.BLOCK AL=BLOCK CHARACTER 
010A' 83 F7 500 MOV BL,OF7H , TEST PATTERN FOR A BLOCK CHAR. 
OIOC' 501 VDTSTO: 
010C' FE CE ~02 DEC OH , OH - NUMDER OF CURRENT TEST 
OlOE' 31 FF 503 XOR 01.01 GET BEgiN OF MEMORY 
0110' B9 00'0 504 MOV CX,BO CXaBO CHARACTERS TO WRITE 
0113' F2 505 REP 
0114' AA 506 STOB BYTE PTR [DIl , WRITE 80 BLOCK CHARS. TO SCREEN 
Oll :" 89 000;1 507 MOV CX,2 , CX=25u. LOOP COUNT 
0118' 80 FFFF 50B MOV BP.OFFFFH 
011B' 509 VDTSTl: 
01 ID' 4D 510 DEC BP 
OIIC' 74 IE 511 ..IZ VBLBAD , TRAP IN CASE CRTVBL IS NOT WORKINO 
OlIE' Flo 06 1811 20 512 TEST BYTE PTR CRTSTA.CRTVBL , 0: VERTICAL BLANK 11 
0123' 74 Flo ~13 ..IZ VDTSTI N: WAIT UNTIL BLANK 
01:25' 514 VDTST2: 
0125' 4D 51' DEC BP 
01:26' 74 14 ~Ilo ..IZ VDLBAD , TRAP IN CASE CRTVBL IS NOT WORKINO 
012B' Flo 06 IBll 20 517 TEST BYTE PTR CRTSTA.CRTVBL 0: VERTICAL NON-DLANK 11 
012D' 75 F6 519 ..INZ VOTST2 N: WAIT UNTIL NON-BLANK 
01:JF' E:2 FE 519 LOOP • Y: START 25us TIMEOUT 
0131' 39 IE 1000 520 CMP BYTE PTR MSCINP.BL 0: VIDEO LOOPBACK m TEST PATTERN 11 
0135' '74 OB 521 ..IE VDTST3 Y: JUMP AROUND BRANCH 
0137' 522 VIDOAD: N: THEN VIDEO FAILURE 
0137' BO CA DO. 523 OR OL.VIDERR , VIDEO FAILURE 
013A' EB 03 524 ..IMP SHORT VDTST3 
013C' 525 VBLBAD: 
013C' 90 CA {J~. 526 OR DL.VDLERR , VERTICAL BLANK ING INTERRUPT DAD 
013F' '27 VOTST3: , CONTINUE TESTING 
013F' OB Flo '28 OR DH.DH , 0: LAST TEST 11 



CRTTST CCRT DIAgNOSTICS) 
HAIN CRTTST.SRC 

0141' 
0143' 
014:1' 
0147' 

0149' 
0149' 
014A' 
014C' 
014E' 
OI~I' 

01'2' 
01'3' 
OI'B' 
01'8 ' 
OI'C' 
0161' 
016B' 
016A' 
016F' 
0171' 
0176' 
0179' 
0178' 
017E' 
01B3' 

01S4' 
OlB" 
OIBA' 
OIBF' 
0192' 
0194' 
019:1' 

0196' 
0196' 
0199' 
019C' 
019F' 

74 06 
80 20 
83 FO 
E8 C3 

06 
31 D8 
BE C3 
89 '~OO 
FA 

IE 
2EBE IE CIBO 
ES OOO~" 
IF 

""" 26S8' IE OOOS 
26C7 06 OOOS OIDS" 
B4 FF 
C6 06 IS:'" SO 
E2 FE 
C6 06 IS20 40 
SO FC 00 
74 03 
SO CA OB. 
26S9 IE OOOS 
07 

IE 
2EBE IE CIBO 
BO OE OOIS" OB 
AO OOIS" 
E6 03 
IF 
Fa 

EB 0047 
EB 0003" 
EB 0003 
E9 0004" 

CRSOB6/.' v.r.tan 10.34.17 3-Aug-B3 16:36: I r ••• 2-4 

'29 
'30 
'31 
'32 
'33 
'34 
'3' 
~3b 

'37 
'3B 
'39 
'40 
'4' 
'42 
'43 
'44 
'4~ 
~46 

'47 
'4S 
~49 

~'O 
"1 
~'2 
"3 
"4 
~" 
"6 
"7 
"B "9 
'60 
561 
'62 
'63 
'64 
'6' 
'66 
'67 
'loB 
'69 
'70 
'71 
'72 
'73 
'74 
'7' 
'76 
'77 
'7S 
'79 
'BO 

JE 
HOV 
tIOV 
JHP 

CINTBT 
AL.BPACE 
BL.OFOH 
SHORT VDTSTO 

Y: THEN 00 TEBT THE CRT INTERRUPT. 
N: UIEN TEBT A BLANK CHAR. 

• TEBT PATTERN FOR A BLANK 
• 00 TEBT WITH DIFFERENT CHAR. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• THIS PERFORHB A TEST OF THE CRT INTTERUPT 

ASSUME DS:CRTDAT, ES:ABSO 
t 

CINTST: 
PUBH 
XOR 
HOV 
HOV 
CLI 

PUSH 
HOV 
CALL 
POP 
HOV 
HOV 
tIOV 
HOV 
LOOP 
HOV 
CHP 
.JE 
OR 

CINTSO: I10V 
POP 
ASBUt1E 
PUSH 
HOV 
OR 
tIOV 
OUT 
POP 
STI 

ES 
8X.BX 
EB.8X 

SAVE ES 
BET UP ES 

• AB ABBO 
CX. CINTIH WAIT COUNT FOR CRT INTERRUPT 

DISBALE INTERRUPTS 

09 ,t, SAVE DB 
DB. WORD PTR CS: DSADDR+CBWRAP • BET UP OS AB ROHDAT 
PRTRST •• , RESET PRINTER NHI 
OS •• t RESTORE 09 
BX.ES:WORD PTR CNHIINT.4) .,. SAVE CURRENT NHI VECTOR 
EB:WORD PTR CNHIINT.4).OFFSET C.RTVCT '" CRT INT VECTOR 
AH,OFFH .,. FLAO TO CHECK FOR INTERRUPT 
BYTE PTR HSCOUT.CINTEN ••• ENABLE CRT INTERRUPTS • .t. WAIT FOR INTERRUPT 
BYTE PTR HSCOOT. CDSPEN • •• DISABLE CRT INTERRUPTS .JUST IN CASE 
AH.OOH ••• Q: DID IT OCCUR 1 
CINTBO •• , N: THEN CONTINUE 
DL.CINTER ••• CRT INTERRUPT ERROR 1 
ES:WORD PTR CNHIINT.4J.BX , •• RESTORE NHI VECTOR 
EB . • •• RESTORE ES 
DB:ROHDAT ." 
D9 I.' 
DB.WORD PTR CB:DSADDR+CSWRAP 
PRCO_H, PAR lEN t •• 
AL.PRCO_H ,., 
PRCO-p.AL I •• 

SAVE OS 
I SET UP OS AS ROHDAT 

RE-ENABLE PARITY NHI INTERRUPT 

DS ,., REBTORE DS 
III INTERRUPTS 8ACK ON 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• TESTINg COHPLETE!!! ALL TEBTS PASSED WITH HONORS. 

• 
TSTEND: 

CALL 
CALL 
CALL 
.JHP 

CRTHLT 
DECLED 
CRTINI 
HBCTST 

• 00 BEE IF ANY ERRORS OCCURRED 
I TESTB PASSED YEA!!!!! 

LEAVE CRT FULLY INITIALIZED 
00 TO HISCELLANEOUS TEST ROUTINE 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

,; 
I 



" 

') 

') 

" 

" 
, 

,; 

) 

CRTTST (CRT DIAGNOSTICS) 
HAIN CRTTST.SRC 

0lA2' 
0lA2' 
0lA3' 
0lA4' 
OIA~' 
0lA6' 
OIAl' 
OIAS' 
OIAo' 
0100' 
0182' 
0186' 
OlBA' 
OICO' 
01C3' 
01C3' 
01C6' 
01C9' 
OICC' 
01D~' 
Olm,. 

0100' 
0IDB' 
0100' 
OIDF' 

-OIA~ 

FC 
~1 
~6 

IE 
06 
~3 .. 
EB FE~' 
2EBE IE C1BO 
31 CO 
BB 26 ,,)1119" 
BO 2b 0013" 
Cl 06 001'" 400B 
A3 0018" 

A3 0014" 
A3 OOIA" 
A3 0016" 
Cl Ob 0011" 07CF 
A3 0011" 
E9 0001" 

Cb Ob 1020 40 
B4 00 
CF 

CRBOB6/tl v.rslon 10.34.11 3-Aug-B3 16:36: I Pag. 2-5 

5BI 
582 
583 
584 
5B5 
5Bb 
5B7 
58B 
589 
~90 

591 
~92 
593 
594 
595 
59b 
597 
590 
599 
600 
601 
602 
603 
604 
605 
60b 
607 
bOB 
b09 
blO 
bll 
bl2 
613 
bl4 
615 
bib 
bl7 
61B 
619 
620 
621 
622 
623 
624 
625 
626 
627 
62B 
6:29 
630 
631 
632 

CRTINI - THIS IS THE CRT FULL INITIALIZATION SUOROUTINE. 

INPUT - NONE 

OUTPUT - CRT INITIALIZED 

REQISTERS USED - ALL REGISTERS PRESERVED 

STACK USED -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 

CRTINI 

INILST: 

SECT 
ASSUME 
ASSUME 

PROC 
CLD 
PUSH 
PUSH 
PUSH 
PU9H 
PUSH 
CALL 
MOV 
XOR 
MOV 
MOV 
MOV 
MOV 

MOV 
MOV 
MOV 
MOV 
MOV 
JMP 

ROMCOD 
C8:ROMCOD, DS:ROMDAT 
E9:CRTDAT 

NEAR 

01 
SI 
OS 
ES 
OX 
INICRT 
DS,WORD PTR 
AX,AX 
RETFLQ,AH 
CRTHLD.AH 
CURTYP,400oH 
8TATLN.AX 

CURPOS,AX 
THSLlN, AX 
DIS8EG,AX 
DISEND,07CFH 
CRTCNT.AX 
CRTRET 

CLEAR DIRECTION FLAQ 
SAVE 01 

I SAVE SI 
I SAVE OLD 09 

9AVE OLD E9 
SAVE OX 

I GO AND INIT THE CRT 
CB:D9ADDR+C8URAP I BET UP DB AS ROMDAT 

I CIl!ar AX 

INITIALIZE 

I LOCAL -

9TORAGE -

I RETURN TO CALLER 

I •••••••••••••• ••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 
I THI9 19 THE CRT INTERRUPT LOGIC 
I •••••••••••••• ••••••••••••••••••••••••••••••••• ••• • ••••••••••••••••••••••••••• 
I 

CRTVCT: 
MOV 
MOV 
IRET 

BYTE PTR MSCOUT,CDSPEN DISAOLE CRT INTERRUPTS 
AH,OOH CLEAR AH 

, RETURN FROM INTERRUPT 

, .....•........................................................................ 
J THI8 ROUTINE 19 CALLED UPON COMPLETION OF ALL CRT TESTS. 
I IT CHECKS TO SEE IF ANY ERRORS HAVE OCCURRED UP TILL NOW. 
I IF NO ERRORS HAVE OCCURRED THEN IT RETURNS. BOWEVER IF 

THERE WERE ANY ERRORS H~EN TBEY ARE OUTPUT TO THE PARALLEL 



CRTTST CCRT DIAGNOSTICS. 
HAIN CRTTST.BRC 

OlEO' 
OlEO' 
OIE:I' 
0lE4' 
01E6' 

0lE9' 

08 D2 
74 05 
10 ODa 
E9 0002-

C3 

No .~~o~. '.'.c .• ' 

, 
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633 
634 
63~ 
636 
637 
638 
639 
640 
641 
64:1 
643 
644 
645 
646 
647 
648 

PRINTER PORT AND A JUMP TO DSPDIE 10 PERFORHED WHERE THE 
THE ERROR 10 PUT TO THE SCREEN CACADEHIC AT THIB POINTI 
AND ALL TEBTING HALTB!!! 

NOTE: BEE HODULE TBTERR.SRC FOR POSBIBLE ERROR CODEB. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
CRTHLT: 

• 

OR 
.IE 
HOV 

""" 
HLTRET: RET 

END 

DL.DL 
HLTRET 
AL.LEDOIO 
DSPDIE 

I'~ -

• 0: ANY ERRORS TO REPORT 11 
N: THEN RETURN 

AL • CRT ERROR CODE • LED'S 
• 00 DISPLAY ERROR AND DIE 

• 00 BACK - NO ERRORS 



DKIOOT - Dl •• boat ~outln. 
DKBOOT.BRC 

-0000 

-0000 

I 
~ 

3 
4 
:t 
6 
7 
8 
9 

10 
11 
13 
13 
14 

I' 16 
17 
IB 
19 
20 
21 
22 
23 
24 
~:t 

26 
27 
2B 
29 
30 
31 
32 
33 
34 
3:t 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4' 
46 
47 
AlB 
49 
'0 
'1 
'2 

,...''*'''''' 
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I •••• • •• •••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••• 
I TITLE - DKOOOT - Di •• boot routine 
I ABSTRACT - This logic I. responsible 'or reading the 'Ir.t .ecto~ 

(The BOOT .ector) 'rom the disk. checking It. validtt, and then 
tran,'errlnl control to 800TLO (the 'Ir.t location 0' the data 
Ju.t read). 

I ••••••• •••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
NAME DK800T - Disk boot routine 

I •••••••• •• •• •••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••• 
I PU8LIC DEFINITIONS 
I •••• • ••• • ••• •••••••••••••••••••••••••••••••• •• • •• •• ••••••••••••••••••••••••••• 
I 

PU8L1C 
PUBLIC 

DKOOOT 
PROMPT 

I ••••••••••••••• • ••• •••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
, EXTERNAL REFERENCES , ............................................................................. . 
I 

EXTRN BOOTSZ:AOS I Boot .ector .i.e CSYSORQ) 
EXTRN DBCERR:AOS I Dad CRC on boot .ector .r~a~ code (ROMERR) 
EXTRN DCRERR:A8S CRC error code CROMERR) 
EXTRN DFMERR:AOS Di .. 'ormat error code (ROMERR) 
EXTRN DNIERR:AOS 'No drives Installed' error code (ROMERR) 
EXTRN DNRERR:ADS 'Di.k not readv' error code (ROMERR) 
EXTRN DNSERR:ADS 'Not a TI .,etelll dl.k' error code (ROMERR) 
EXTRN DSKERR:ADS I Beek error code (ROMERR) 
EXTRN DSNERR:ADB Sector-not-found error code (ROMERR) 
EXTRN DUNERR:ADS 'Dis. error' (unknown) error code (ROMERR) 
EXTRN DDMERR:ADS I ORO error (ROMERR) 

EXTRN DSPERR:NEAR I S,stelll error displa, routine (OUTPUT) 
EXTRN CRTOUT:NEAR I S,stem error dlepla, routine (CRTDSR) 
EXTRN OOORO: FAR I First Instr of boot eector (SYSORQ) 
EXTRN FLUBH:NEAR Ke,board bu'Fer 'Iueh routine (KEYDSR) 
EXTRN KEYIN:NEAR Kevboard character input routln. (KEYDSR) 
EXTRN LBEEP:NEAR Long (error) beep routine (BELDSR) 
EXTRN MSQ:NEAR CRT .trlng output routine (OUTPUT) 
EXTRN ROHTST:NEAR I CRC check'ng routine (PUPTSl) 
EXTRN SDEEP:NEAR I Short beep routine (BELDSR) 

BECT A8S0 
ASSUHE CS:ADSO 
EXTRN OOOTHV:BYTE I Locatton 0' boot eector in lIIemor., (HYSORQ) 

SECT ROHDAT 
EXTRN SYSCON:WORD I S.,stem Con'lguratlon word (ROMDAl) 

I •••••••••••••••••••••••••••••••••• • ••• • ••• ••••••••••• ••••••••••••••••••••••••• 

LOCAL CONSTANTS 
I ••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••••••••••• 



OK BOOT - 01 •• boot ~outlne 
DKBOOT.BRC 

-0000 
-OOOA 

-0000 

0000' 00 OA OA 50 6C 65 
0006' 61 73 65 20 69 6E 
OOOC' 73 65 7~ 74 20 73 
0012' 79 73 74 65 60 20 
OOIB' 64 69 73 6B 20 61 
OOIE' 6E 64 
0020' 00 OA 53 74 7~ 69 
0026' 68 65 20 61 6E 79 
002C' 20 60 65 79 20 77 
0032' 6B 65 6E 20 72 65 
0038' 61 64 79 20 2E 2E 
003E' 2E 00 
0040' 20 6F 6E 20 ~4 72 
0046' 69 76 65 20 00 

0040' 40 08. 
0040' 10 03. 
004F' 08 00. 
0051' 04 09. 
0053' O~ 04. 
005:J' 07. 07. 
0057' 20 OA. 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

302 
303 
304 
305 
306 
307 
30B' 
309 
310 
311 
312 
313 

314 

315 

316 
317 
31B 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 

, 
CR 
LF , 

EQU 
EQU 

-,-
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,------------------------------------------------------------------------------
, INCLUDE PEQ: DSKERR. EmJ 
, INCLUDE PEQ:DSKOPS.E(lU 

INCLUDE PEQ:BYSCELL.ERU 
INCLUDE PEQ:BYSCON.ERU 
INCLUDE PEQ:CRTOP.EGU 

• INCLUDE PEQ:VECTOR.EGU 
,------------------------------------------------------------------------------, ............................................................................. . 
• CODE SEGMENT DEFINITION , ............................................................................. . 

SECT 
AS9UI1E 

ROI1COD 
CS:ROI1COD 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• LOCAL DATA AREA , ............................................................................. . , 
I NSI190 DB CR,LF,LF, 'Please Insert .,stem dl •• and' 

PROI1PT DB CR,LF,'Bt~I.e an, •• V IIIhen read, ••• ',0 

DRVI1S0 DB , on Drtve ',0 

• 

E~~o~ code ... pping table to t .... Dis. DSR error. to S,stem error codes. 
Each entr, consists 0' 2 bytes - 'irst byte i. error code 'rom dis. 

DSR, .econd byte t. the boot error code to be displayed on the 
CRT as ' •• System Error •• - II •• on Drive .'. 
Entrle. marked with '.' are either hardware failures or errors 
which 111111 never happen since I control the interface to the DSR. 

ERR TAB DB DK9EEK,DSKERR 
DKCRCE, DCRERR 
DKDMAE. DOMERR 
DKRNf"E.DSNERR 
DKFMTE,DFMERR 
DNSERR,DNSERR 
DKFAIL,DUNERR 

, geek 'ailed - track not 'ound 
I eRe error on read DO 

DO 
DO 
DO 
DO 
DO 

Data request error - controller 'allure 
Sector not found error 
Timeout - no data error - bad disk format 
Not a TI disk error. 
• Controller hardware failure 



DKIOOT - Dl •• 'DD' rDutln. 
DKlOOT.BRC 

0059' 
0099' 
OO'B' 
00'0' 
0062' 
006" 

0067' 
0069' 
006B' 
006E' 
006E' 
0071 ' 

0073' 
0075' 
0078' 
007A' 
007C' 
0070' 
007E' 
0081' 
008a' 

-0007 

31 DB 
8E C3 
2E8E IE CI80 
AO 0016· 
24 OF 

7' OA 
BO 05. 
E8 OOOC· 

E8 0010· 
E8 FB 

30 DB 
AD 0016· 
00 E8 
73 07 
50 , 
53 
E8 OOIC 
58 
'8 

331 
332 
333 
334 
33' 
336 
337 
338 
339 
340 
341 
342 
343 
344 
34' 
346 
347 
348 
349 
3'0 
3'1 
3,a 
3'3 
3'4 
3" 
356 
3'7 
3'8 
3'9 
360 
361 
362 
363 
364 
36' 
366 
367 
368 
369 
370 
371 
372 
373 
374 
37' 
376 
377 
378 
379 
390 
391 
39a 
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08 OKNROV,ONRERR I Controller tl.eDut - .I.i not r •• d, 
OB OKCHDE,OUNERR * Co ••• nd .rror - b •• co ... n. , ••••• 
OB OKWPRT,OUNERR • Writ. protect .rror 
OB OKVFVE.DUNERR • Oat. v.rific.tion error 
DB OKBOUN.DUNERR • 110 tran.'er crD •••• 64. boun'.r, 

I 
ERRTBI EQU ('-ERRTABI/2 • T.ble .... 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MODULE ENTRV POINT 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OKBOOT - Thl. rout In. I.t. contrDI aft.r ,Dweru, Initiall •• tlon In Dr'er 
to 'boot' the .1 ••• ,.t...lt r •• d. the 'ir.t .ectDr on the '.'ault 
dl •• Into .e.or •• ~n' tran,'.r. control It. 

INPUT: (nDn. I 
OUTPUT: IL - Drlv. to bDot '1'0. 

Uran,' .• r. cDntrDI to the CD'. lo.d •• 'rD. the boot •• ctor) 
U9ED: 
BTACK: 
ASSUHE CS:RDHCOO, D9:ROHDAT, EB:AB90 

t Ch.c' I' an, drly •• ar. In.t.ll.d. I. not, r.,ort the .,.t ••• rror 
and walt for.yer. , 

DKlooT PROC NEAR 

"AITLP: 

I 
OKBO: 

DKla: 

XOR ax. ax 
MOV EB. BX , s.t up ES to ABSO 
HOV 08,WORO PTR C9:09AODR+CBWRAP , Bet up ., 09 
HOV AL.BVTE PTR 9VBCON , Looi .t 'Iopp, drly •• t.tu. 
ANO AL,DR0H5K+ORIHBK+DRaHUK+OR3HBK 

Q: AI'. an, 'rlv •• In.tall •• 1 
JNI OKBO V: Contlnu. boot proc •••• 
HOV AL.ONIERR N: 'No 'rlv •• ' .rror cod. 
CALL 09PERR I 01.,1., tha .rror 

CALL 
.JI1P 

KEVIN 
""ITLP 

".tt 'Dr an, i., 
, Loop 'or.ver Ctll th., hit r ••• tl 

Tr, to boot '1'0. an In.tall.' .rlv.. I' ,ucc •• ,'ul, 'D not r.turn. 
I' NOT .ucc.,.'ul, tr, the n •• t in.tall.d drive. 
I' no 'riY. 1 •• ucc •• sful, Pro.,t u •• r 'Dr a .i •• In.tall.tlon. 

XOR 
MOV 
SHR 
dNB 
PU9H 
PUBH 
CALL 
POP 
POP 

BL,BL 
AL.BVTE PTR 9YBCON 
AL, a 
OKB2 
AX 
BX 
BOOTOR 
ax 
AX 

B.t Initial boot 'rlv. to 00 
g.t con'llur.tlon .,t •• 

, Q: .. driv. Inst.lI.d 1 
N: Tr, anoth.r 
V: B.v •• tat. 

BODt th" drlv. 
, r.,tor •• tat. 

.', 
\ 



OKBOOT - 01 •• boot routine 
OKBOOT.SRC 

0083' 
00B5' 
0088' 
OOBA' 
008C' 
OOBF' 
009OZ' 
0095' 
009B' 
0098' 

0090' 
0090' 
00A3' 
00A4' 
00A5' 
00A7' 
00A9' 
00A8' 
OOAO' 
OOAF' 
0081' 
0084' 
0086' 
0087' 
008B' 

008A' 
0088' 
,008E' 
OOCI' 
00C4' 
00C5' 
OOC7' 

OOCO' 
OOCF' 
0001' 
0001' 

0008' 
OODA' 
OODC' 
OODF' 
OOEO' 
00E5' 

FE C3 
BO FD 04 
75 EE 
80 06. 
EB OOOC" 
8E 0000" 
E8 OOIOZ" 
E8 OOOF" 
E8 0010" 
E8 06 

26C6 06 0000" 00 
06 
53 
80 01 
85 00 
81 01 
8A 03 
86 00 
84 OOZ 
88 001!t" 
CO 40 
!t8 
07 
70Z OZC 

53 
8B 0015" 
80 0001. 
E8 0013" 
58 
74 OA 
OZ683 3E 0000" 00 

80 OOZ. 
75 OZ8 

2681 3E 0000" 6974 

80 07. 
7' OZO 
EB 0014" 
'3 
9A OOOE" 0000" 
58 

383 
3B4 
385 
3B6 
387 
38B 
3B9 
390 
391 
390Z 
393 
394 
395 
396 
397 
398 
399 
400 
401 
400Z 
403 
404 
405 
406 
407 
408 
409 
410 
4" 
412 
413 
414 
415 
416 
417 
41B 
419 
420 
421 
420Z 
4OZ3 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434. 

OKB2: 

• 800TOR: 

INC 
CHP 
.JNl 
MOV 
CAll 
MOV 
CALL 
CAll 
CAll 
.JMP 

~,,~,", 
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Dl 
BL,4 
DK81 
Al.ONRERR 
DSPERR 
BI.OFFSET INSHSO 
HSO 
FLUSH 
KEVIN 
SHORT DK80 

I Trv ne.t drive 
10, TrVed all drive.? 

N, .Jump .nd continue 
Not able to boot erro~. 
Oe.p the .rror bell 
Point to 'Ins.rt dl •• ' m •••• '. 
and print It (with '.n., •• .,' prompt) 
Empt, the .e.,board buf'.r 
Walt for an., .eV 
Trv boot a,.ln 

Do a comp •• te boot action from th'. drive. 

HOV 
PUSH 
PUBH 
MOV 
HOV 
MOV 
MOV 
HOV 
MOV 
HOV 
INT 
PDP 
POP 
.J8 

ES:BOOTHV+800TI0.00 
ES 
8X 
Al.I 
CH.O 
CL.t 
Dl,BL 
OH,OO 
AH.OKREAD 
DX,OFFSET 800THV 
DSKINT 
8X 
ES 
CHKERR 

Insure 10 I.n't th.r. from l •• t tim. 
Hang on to tran.'.r •• ,ment 
Sav. boot drive 

lOne .ector to lo.d 
, Startln, at trac. 0 

••••• ctor t 
I Ooot from .vallable drlv. 
I Head 0 

Sector read 'unction 
Tran.f.r off.et ( •• ,ment alr •• dv .et) 

I Q.t th •• ector 
I Re.tor. boot drive 

I Oult I' error 

Chec. CRC of boot .ector: 
, (ES alre.d, •• t to A8S0) 

PUSH 8X Save th. boot drlv. 
MOV aX,OFFSET 80DTHV Df, •• t of boot .ector 
HOV UP.800TBl SII. of s.ctor 
CALL ROHTST 0: Does the CRC c.lculat. OK ? 
POP ax I Save the boot drlv. 
.Jl CHKID , V: Co on and chec. th. ID 
CHP WORD PTR ES:DDOTHV+800CRC,0000 I 0: Well, Is the 'CRC' - 00001 

(this allows pre-'CRC dh •• ) 
MOV AL,08CERR ('Dad CRC on boot .ector' .rror code) 
.JNE CHKERX N: Blow It o'f with the error 

CHKIO: V: Continue 
CHP WORO PTR ES:BODTHV+OOOTID, 'It' 

0: I. boot .ector 10 - 'tl' ? 
HOV AL.DNSERR 'Not • TI e,etem dl •• ' error code 
JNE CHKERX N: error 
CALL SHEEP Deep the b.ll be'ore going to boot 
PUSH ox Save boot drlv. 
CALL DOOTlD I .-. EXIT ••• to boot routine 
POP OX I Should'r.turn to here onl., I' ERROR 
.JHP SUORT CHKERR ' 

'. , 



) 

DKaOOT - Dl •• 'oot ~outln. 
D"aDDT.BRC 

00E6' 
00E6' 
00E9' 

00E8' 
OOEE' 
OOFt' 
OOFI' 
OOF2' 
00F3' 
OOF6' 
OOFS' 
00F9' 
OOFC' 
OOFD' 
0100' 
0103' 
0106' 
0107' 
OIOA' 
OIOC' 
OIOF' 

SO Fe so 
74 24 

8E 0049-
89 0007 

46 
46 
:zE3A 24 
EO F9 
46 
:lESA 04 
~3 
EB OOOC· 
BE 0040· 
EB 0012-
:J8 
BS 0E41 
00 DB 
ES OOOD
C3 

No .~~o~ ••• t.ct •• 

43~ 
436 
437 
43S 
439 
440 
441 
442 
443 
444 
445 
446 
447 
44S 
449 
4'0 
4" 
4'2 
4'3 
4'4 
4'5 
456 
457 
45S 
4'9 
460 
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Thl. routln. ,rlnt. the .rro~ m •••••• for •• ,.t ••• rror on boot 
• CH"ERR: 

CI1P 
Jl 

HOY 
t10V 

CEI: 
INC 
INC 
C"P 
LOOPNI 
INC 
HOY 

CHI(ERX: PUSH 
CALL 
ttOV 
CALL 
POP 
ttOv 
ADD 
CALL 

CE9: RET 

END 

AH.DKNRDY 
CE9 

BI.OFFBET ERRTA8-2 
CX.DFFBET ERRT9Z 

91 
91 
AH.aYTE PTR C9:[91] 
CEI 
91 
AL. C9: [91] 
ax 
DSPERR 
9 (. OFF9ET DRVHSO 
"SO 
ax 
AX,CRTWTY'IOOH+'A' 
AL.8L 
CRTOUT 

----'" 

• 0: W •• th •• rror 'DI,l not r •• d,' 1 
Y: Don't r.,ort ••• n .r~or 

.n. l.t th.m trw .,aln. 
Point to .rror tran,l.tlon t.bl. 
Sl •• of tabl •• 

Point to n •• t .nt~v 

0: I, thl. the .rro~ 1 
N: Paint ta n •• t .nt~. 
Y: Point ta tran.l.tlon 

o.t n ••• r~ar cad. 
Bav. drlv. numb.r 
01.,1_, the .rra~ 
Drlv •••••••• 
Print It 
O.t drlv. numb.r 
For •• t numb.r 

P~'nt U. 
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• 

-0000 

-0001 
-0004 
-00:56 

-0061 
-0010 

-0000 

1 
2 
3 
4 
!t 
6 
7 
B 
9 

10 
II 
12 
13 
14 

I' 
16 
17 
lB 
19 
20 
21 
211 
23 
114 

II' 
26 
27 
2B 
29 
30 
31 
311 
33 
34 
3:5 
36 
37 
3B 

tBB 
tB9 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 

~~ 
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, .....................•........................................................ 
• TITLE - DRVTST - Di •• drive t •• t routine 

ABSTRACT - This module i. re.ponsibl. 'or determining the number 0' 
dis. drlv •• In the .~.tem. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAHE DRVTST 
SUB TTL , ............................................................................. . 

, PUBLIC DEFINITIONS , ...........................................•.................................. 
• 

PUBLIC DRVTST 

, ............................................................................. . 
, EXTERNAL REFERENCES , ............•.•..........•........................•........................... 
• 

EXTRN 

SECT 
EXTRN 
EXTRN 

DELAV:NEAR 

ROHDAT 
DSKS_H:BVTE 
SVSCON:WORD 

I mllll.econd d.la~ routine 

I RAH cop~ 0' dl ••• el.ct port 
I S~.tem con'lguratlon word 

(ROHUTL) 

(ROMDAn 
(ROMDAn 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, LOCAL CONSTANTS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 
BSVHSK 
TROMSK 
NUMSTP , 
BTOCMD 
SKNCHD 

EOU 
EOU 
EOU 

EOU 
EOU 

OOOOOOOIB 
000001000 
B6 

6tH 
10H 

INCLUDE PEQ:PORTADDR.EOU 
INCLUDE PEQ:LATCHES.EOU 
INCLUDE PEQ:FLOPPV.EOU 
INCLUDE PEQ:SVSCON.EOU 

• Bu., bit ma.' In FDC .tatu. r.g 
I Trac. 0 bit ma •• In FDC .tatu. r.g 
I Number 0' .t.p. to b. p.r'ormed during r.cal 

FDC STEP OUT command (12 m •• c, no v.rl'~) 
FDC •••• command (6 m.ec, no v.rl'~) 

, .........•.................................................................... 
, CODE SEGMENT DEFINITION , ..•.......•...••.•............................................................ , 

SECT 
ASSUHE 

ROHCOD 
CS:ROMCOD 

, ............•................................................................. 
, MODULE ENTRY POINT , ............................................................................. . , , 
• 

DRVTST - Thl. rout in. d.termln •• the number 0' operative 'lopp, drlv •• 
In the .~.tem. This i. done b, attempting a restore operation on 
the drives and watching 'or TRACK 00 Indication. 
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0000' 
0000' 
0002' 
0004' 

0007' 
0009' 
0001' 
0000' 
OOOF' 
0011' 

0014' 

0016' 
001B' 
OOtA' 
001C' 
DOtE' 

0021' 

0023' 
0025' 
0027' 
002A' 
002C' 
002E' 
0030' 

10 FO 
E6 04 
E9 0049 

30 CO 
E6 21 
80 04 
E6 23 
80 10 
Ea 0049 

86 FO 

84 56 
BA C6 
E6 04 
80 61 
EB 0038 

02 F7 

8A C2 
E6 04 
E8 0026 
A8 04 
74 06 
F6 02 
08 06 

202 
203 
204 
205 
206 
207 
209 
209 
210 
211 
212 
213 
214 
215 
216 
217 
219 
219 
220 
221 
222 
223 
224 
225 
226 
2:;17· 
229 
229 
230 
231 
232 
233 
234 
235 
236 
237 
239 
239 
240 
241 
242 
243 
244 
245 
246 
247 
249 
249 
250 
251 
252 
253 

. ,,'t-4. 
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At tha point thl. ~outlne I. normall, call.d du~ing .,.tem powerup 
Initlalilation. the 'Iopp, controller t •• t has '.en per'ormed, and 
the controller .hould b. '.ettlad-down'. 

Nota that thl. ~outine handl •• all 'our drlv... AI.o, 
the motor. are not turned on durinl tha •• op.ratlon •• 

INPUT: S.ctor bu"." control bit. set .0 that the CPU c.n t.U to the 
'lapp, di.k cont .. oll.~ 

OS polntlnl to ROHOAT 
OUTPUT: All d·rlve ..... torad and SVSCON updat.d to indicate In.hllad 

d~lv •• 
USED: .I .... c •• dl 
STACK: 
ASSUME CS:ROMCOD. DS:ROMOAT 

,------------------------------------------------------------------------------
DRVTST PROC NEAR 

MOV AL.OFOH • All motor. on and .11 driv, •• alactad 
OUT OSKS_P,AL • S.I.ct all d~lv •• 
CALL CLRFOC • Clea~ the controll.~ 

N •• d to .t.p in at l.a.t 4 .t.p. in c ••• the h •• d I. out.ld. t~.ck 00 

C02: 

I 
CD4: 

lOR 
OUT 
MOV 
OUT 
MOV 
CALL 

AL.AL 
FOCTRK.AL 
AL,4 
FDCDAT.AL 
AL,BKNCMO 
DO_CMO 

R.c.I,.~.t. the d~'v.: 

MOV 

MOV 
MOV 
OUT 
HOV 
CALL 

DH,OFOH 

AH.86 
AL.DH 
OSKS_P. AL 
AL.STOCHO 
DO_eHD 

CHECK ALL FOUR DRIVES FOR TROO 

HOV DL.DRSEL3 OR OFOH 

HOV AL,DL 
OUT OSKS_P.AL 
CALL CLRFDC 
TEST AL.TROMSK 
Jl CD5 
NOT DL 
DR DH.DL 

• AL - 0 
• Fak. cu~~.nt track - 00 

Fak. d •• tln.tlon t~ack - 04 
s.t up B •• k with no v.rl', command 

• Qo do It. 

All mota ... on .nd alf drlv ••• elect.d 
Sel.ct all 'our drlva. 
Restor. 'or 86 track. 
Sehct the drlv. 

• R •• tor. the drive .t 6 mllli.acond. 
I go do It. 

, Start with drive 3 

, Sehct the drlva 

Go get tha drlva statu. 
0, ara wa at track 001 

N, Continue. 
V, Di.able .tepplnt on thl. drive 

DV .tlling the select 'or rastora 
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0032' 
0034' 
0036' 

003S' 
003A' 

003C' 
OO:JF' 
0044' 

004S' 
004'" 
004D' 
004F' 

OO:SO' 
OO:SO' 
00:S2' 
00:S4' 
00:S7' 
00:S9' 
00:S8' 

OO:SC' 
OO:SC' 
OO:SE' 
om'E • 
0061' 
0063' 
006:S' 
0067' 
0069' 

F6 D2 
DO CA 
72 EI 

FE CC 
75 DC 

80 E6 OF 
80 26 0003- FO 
OB 36 0003-

80 OF 
"2 0002-
E6 04 
C3 

10 DO 
E6 20 
19 000" 
E2 FE 
E4 20 
C3 

E6 ao 

19 OOOA 
E2 FE 
E4 20 
"B 01 
75 F5 
C3 

No .rrorl •• t.ct •• 

, 

2~4 

2:S:S 
2'6 
2'7 
2'S 
2'9 
260 
261 
262 
263 
264 
26:S 
266 
267 
268 
269 
270 
27. 
272 
273 
274 
27:S 
276 
277 
27B 
279 
2BO 
2BI 
202 
203 
204 
20~ 

206 
207 
200 
209 
290 
29. 
292 
293 
294 
295 
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CD:S: 

NOT 
ROR 
JI 

DEC 
JNI 

DL 
DL.I 
CD4 

AH 
CD2 

FINISHED REBTORINO. 

AND DH.DRVH9K 
AND IYTE PTR BVBCON.NOT DRVHBK 
OR IYTE PTR 8VBCON,DH 

HOV 
HOV 
OUT 
RET 

AL.OFH 
DBK8J1.AL 
DBKB_P. AL 

r.ltor ••• n •• o ••• l.ct 
,a, All 'rlv •• ch.c ••• 1 

NI Tr. n •• t 'rlv. 

a: Flnl.h •••••• In.1 
N: Contlnu. 

H ••• out th •• t,.'rlv. 'It. 
OA In the In.tall ••• rlv •• It. 

Turn d" .v.r.thln. 
A,t.r all tht ••••• In· .roun' ••• 
Hal •• ur. to r •• tor. the •• l.ct l.tch 
••• RETURN ••• 

Cl •• r the .1 •• controll.r an ••• t st.tu. Into AL. , 
CLRFDC 

I , 
DO_CHO 

COl: 

PROC 
HOV 
OUT 
HOV 
LOOP 
IN 
RET 

NEAR 
AL.FORCED 
FDCCHD.AL 
CX.IO 

• 
AL.FDCBT" 

EXECUTE A FLOPPY DI8K COHMAND 

PROC 
OUT 

HOV 
LOOP 
IN 
TEBT 
JNI 
RET 

END" 

NEAR 
FDCCMD.AL 

CX.10 

• AL.FDCBTA 
AL.IBYHBK 
COl 

• Cl •• r the controll.r • r.turn .t.tu. 
•••• n' 'orc. T.p. I .t.tu. 
10 • 3.4 u •• e/loo, - 34 ~ •• e 
0.1 •• 'or FOC .tatul to '.eo •• valt. 
Loo. at .tatul re. 

, ••• RETURN ••• 

, Do It 

10 • 3.4 u •• e/loop - 34 u •• e 
0.1 •• 'or FDe .t.tUI to •• eo •• vall' 

, Lool at 'Iopp, .t.tu. 
• a: II controller .UlI .u •• 1 

V: 8pln till not 'u., 
N: Return to u •• r 
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1 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2 I TITLE DSK_IO 
3 I COMPUTER - BOBB ASSENOL Y LANGUAGE 
4 ABSTRACT Interface to th~ disk driv~r in RON. Include. the routine DFINISH 
~ called bV the lnt~rrupt-driven, machine independent code to Indi-
6 cat~ that lnt~rrupt I~vel proce.sing ha. completed. 
7 Use. the JBM PC conv~ntion •• 
B INPUTS AH • Function cod~ 
9 

10 IBN compatible 'unction codes: 
11 00 R~set diskette .,stem 
12 01 Return status code for la.t operation In AL 
13 02 a Read the specified .ector. Into memorv 
14 03 • Writ. the specified sector. from memorv 
I~ 04 • Verif, the specified sector. CRC'. 
16 05 - Null operation (format track on IBN PC) 
17 
IB TI private function code.: 
19 06 Verif, data in .peclfled .ector. 
20 07 Return retrv status for last operation In AL 
21 08 - eet .tandard DIT for unit 
22 09 • Set DIT addre •• for unit 
23 10 • Return DIT addre •• for unit 
24 11 - Turn off all Flopp, drive motor. 
2:5 
26 NOTE: DIT - DI.k Interfac. Table 
27 
28 Regl.ter a •• ignment. for R.ad/Write/Verif, (crc ~ data): 
29 AL - Number of sector. 
30 CH Cvllnder ("track") number 
31 CL - Sector number 
32 DL Drive number 
33 DH - Track ("head") number 
34 ES:BX - buffer address (e.cept 'or Verl'v crc) 
3:5 
36 Note the two equivalent nomenclature. for di.k po.ition: 
37 Cvlinder, track, 8. sector (--) "track", "head", 8. ".ector" 
38 This code use. c,l1nder. track. 8. .ector 
39 
40 Regi.ter as.ignments for Set standard DIT 'or unit: 
41 AL • Disk DIT t~pe: 
42 0 Single sided, .ingle track densit, 
43 I Doubl~ .ided •• ingle track den.it, 
44 2 Single sldpd. double track densltv 
4:5 3 Double sided, double track den.lt, 
46 DL - PEGASUS unit (drive) • 
47 
48 Register assignments for Set DIT addre.s 'or unit: 
49 DL 2 PEGASUS unit (drive) • 
:50 ES:OX ~ addres9 of DIT 
51 
52 OUTPUTS: 
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ROH dl., drlv.r 'rant end (u.e. ISH PC Int.rface) 

~3 
~4 

~:) 

:)6 
~7 

59 
~9 

60 
61 
62 
63 
64 
6:J 
66 
67 

-FFFF 69 
70 
71 
72 
73 
74 
75 
76 
77 
79 
79 
90 
91 
82 
83 
84 
B:J 
8b 
87 
BB 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 , 101 
102 
103 
104 
105 

AL - .tatu. return 'or 'unctions 01 & 07 
AH - Itatu. return 'or Functions 00. 02 - 06 
AL numb.r 0' unproc •••• d •• ctor. for an., 110 function 
SX - addr ••• 0' WORD with bad data 'or 'unction 06 
ES - .am. al input ES ' •• c.pt 'or function 10) 
Carr., 'lag t ••• t (-1) to indlcat. an .rror condition 

REGISTERS USED 

STACK USED -

, ......•....................................................................... 
NAME DSK 10 
SUBTTL ROM-dilk drlv.r 'ront .nd (U~'I IBH PC Int.rfac.) 

DEBUG EOU OFFFFH , ............................................................................. . 
SUBTTL ROH dl.k driver 'rant end: STRUCTURE OF THE DISK DRIVER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• Structur. 0' the dl •• driver: 

DSK IO 

I 
V 

DSKISR 

I 
I 
I 
I 
V 

Gen.ric dhll 
operation. 

Impl.ment. the .tandard (IBH PC) Inter
'ace to all dl ... -t.,pe device. supported 
under thl. driver. 

Implement. a high-level generiC dis' 
Interface which all dls .. -t.,p. d.vlc •• 
are made to look II ... using soFtware. 
Includes the basic dis" Functions and 
the basic interrupt structur. For pro
c.ssing dl ... 110. 

Impl.ment. the ,eneric dl.k op.ratlon. 
for a ~p.clFic dis .. -t.,pe devlc •• P.r
'orms the device-specl'lc operation. 
necessarv to emulate the high-level 
g.neric dls. operations. Thl. includ •• 
e.ecutlng device-specific Functions. 
programming of hardware interFace. and 
processing 0' interrupts not included 
in the ba.ic interrupt .tructure. 

, ............................................................................. . 
SUBTTL ROM disk driver Front end: THE OIT DATA STRUCTURE , ...................................................................•.......... 

, The .Oisk Int.rface Table .tructure is used to interface device-speciFic code 
I to the ,.neraliled dl •• driver code. 

OIT's contatn read-onl., data •• clusivel., and ma., be ROMmed. I' drive 'pecl-
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ROH dl.t d~Iv.~ f~ont .nd: THE DIT DATA BTftUCTURE 

' ... ' -0000 

, 

lOb 
107 
lOB 
109 
110 
Itl 
112 
113 
114 
liS 
116 
117 
liB 
119 
120 
121 
122 
123 
124 
12S 
126 
127 
12B 
129 
130 
131 
132 
133 
134 
13S 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
145 
146 
147 
14B 
149 
190 
191 
192 
IS3 
194 
19S 
IS6 
I S7 

flc cod. ~ •• ul~ •• RAH .pac •• It .av v •• the •• all wo~'.pac. p~aYld.d In the 
RUH 81OB' RAH data a~.a a~ have It. awn RAH .pac. allocat.d .omewh.r •• 

Th •• '~uc'ur. a' a DIT I. a. 'allow.: 

C ----16 iii h---) 

OOH 
DITDIR 

02H I 

04H I DITBEC 

06H IDITTRK IDITCYL I, 

OOH IDITDSK IDITERR 

ONt 

all ath.~ f ..... 
.~. d.p.nd.nt on 

the ~ •• ul~ement. o' 
the cad. fo~ the 
.p.clflc d.vlc. 

Lon, v.cta~ to DI.t Int.~fac. Rautln. 

S.cto~ .1 •• In bvt •• 

T~act .1 •• In •• cta~., Cvllnd.~ .1 •• In t~.c'. 

01 ••• 1 •• In cvllnd.~., E~~a~ ~.t~v II.lt 

Th. DIT .t~uctvr. fo~ .11 af the flapp, d~lv •• I.: 

C----16 Uh---) 

FLPDIR Flapp, DI.t Int.~f.c. Rautln. 

DITSEC S.cta~ .1 •• In b,t •• 

IDITTRK IDITCYL T~ac' .1 •• In •• cta~., C,IInd.~ .1 •• In t~ac'. 

IDITDBK IDITERR DI.t .11. In c,llnd.~., E~ra~ ~.tr, limit 

I IPRCHP I Th~e.hald tract • fa~ chan,In, w~It. pr.-ca.p 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PUBLIC DEFINITION9 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SECT 
PUBLIC 
PUBLIC 
PUDLIC 
PUBLIC 
PUBLIC 
PUBLIC 

ROHeOD 
DC ALL 
DFINIBH 
DSK_IO 
DSKINI 
INVALID 
SOFINT 

Call O.n.rlc DI.t Ope~atlan 
Called at end of Inter~upt p~ace •• lng 

I Haln .ntr, paint for ,.n.ral dl •• 110 
Inltlalllatlon .ntr, pt. Clf n •• d.dt 
Invelld pa.I~lan valul 

I 90ftwar. Int.r~uptlnto Int.rrupt cod. 

, -

\ 
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Page 1-3 
RoH dl •• driver front end: THE DIT DATA STRUCTURE 

-0000 

-0000 

-0001 
-FFFF 
-0004 
-0004 
-0000 

-0002 
-0001 
-0050 

U9 
1:J9 
160 
161 
162 
163 
164 
165 
166 
167 
169 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
IBO 
IBI 
IB2 
193 
IB4 
185 
IB6 
lB7 
IB9 
IB9 
190 
191 
192 
193 
205 
206 
207 
20B 
209 
224 
225 
226 
227 
229 
2:J0 
2:U 
252 
2'3 
2:J4 
25' 

PUBLIC TlHDUT J Entr, point for dl •• tl.eout event 
I •••••••••••••••••••• • ••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

J EXTERNAL REFERENCES 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECT RoHeoD 
EXTRN FLPDIR:FAR 
EXTRN HoTOFF:NEAR 

I 01 •• Interface Routine 'or 'lapp, dl' 
I Kill .otor and tl.eout 

I •• ••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
SECT RoHDAT 
EXTRN D_DBQN:BVTE I Beginning o' data are. 
EXTRN D_DIT:WORD I Table o' drive DIT'. 
EXTRN D_DEND:BVTE I End o' data .rea 
EXTRN D_PoS:BVTE Table of drive current po.ltlon. 
EXTRN D_REO:BVTE DI •• driver Reque.t In'ormatlon Block 
EXTRN D_SOFT:BVTE J Software Interrupt flag 'or DSKISR 
EXTRN D_STAT:BVTE J DII. driver current .tate 
EXTRN D_WAIT:BYTE J Waiting for Interrupt proce'llng .lag 
EXTRN NUHDRV:ADS J Ha. number 0' drive. In the .,ste. 
EXTRN SVSCON:WORD • SVlte. configuration ward 

I •••••••••••••••• • ••• • ••• • •• • •• ••••••••• ••• ••• ••• ••• ••••••••••••••••••••••••••• 
I LOCAL CONSTANTS 
I •••••••••••••••••••• • ••• ••••••••••••• ••••• ••••••••• ••••••••••••••••••••••••••• 

I NOTE: The.e value. have b.en al.lgned equate. for mnemonic purpo.e •• THIS 
I ABSOLUTELV, PoSITIVELV .DoE8 NOT. mean that the value. can be changed!! 

DON'T CHANQE THE VALUES. the code WILL NOT work I. you do!!!!!!!!!!!!!! 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• 

BUSY EGU I • Bu., value 'or walt 'lag 
INVALID EGU -1 J "Invalid" pointer value 
NUHDIT EGU 4 I Number o' .tandard DIT'. 
NUHFLP EGU 4 J Number of 'lopp, drive. 
READY EGU ° I Read, value for walt 'lag 
I •••••••••••••• ••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I DISK DRIVER STATE DEFINITIONB 
I •••••••••••••••• •• •• ••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 

INCLUDE pEb:DSKBTA.EGU 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• DISK INTERFACE TABLE DEFINITIONS 
I •••••••••••••••••••• • ••• • ••••••••••••• • ••• ••• ••• ••••• ••••••••••••••••••••••••• 
I INCLUDE PEO:DSKDIT.EOU 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• DISK oPCODES CIBH COMPATIBLE ROH BIOS) 
I •••••••••••••••• • ••••••• ••••••••••••••• ••• • ••• • •• •• ••••••••••••••••••••••••••• 
I INCLUDE PEO:DSKOPS.EGU 

I •••••••••••• •••• •••••• •••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 
DIT DEFINITIONS 

I •••••••••• ••••••• ••• ••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
DSCVL EGU 2 • Double'.lded cvllnder ,lie Ctracks) 
SSCYL EGU I I Single .Ided cvllnder ,lie (track,) 
DTDSK EGU 90. Doubl. track densitv disk .lle (cVI.) 



DSK_IO CRBOB6/11 v.~.lon 10.34.17 3-Aug-B3 16:37:33 
DBKIO.BRC 

Page 1-4 
RUH dl •• d~lv.r front .nd: THE DIT DATA STRUCTURE 

0000' 
0000' 

0001 ' 
000:l' 
0003' 
0004' 
0005' 
0006' 
0007' 

OOOC' 
0010' 
0014' 
0017' 
0011' 
OOIF' 

-002B 
-0028 
-000:l 
-0014 
-0:l00 
-OOOB 

-0000 

FI 

IE 
51 
56 
57 
55 
,:l 
:lE8E IE CIBO 

8C 06 0000· 
89 IE 0000" 
A:l 0000" \. 

8B OlE 0000· 
SB OE 0000· 
BB 36 0000· 

:l56 
:l57 
:l:tB 
:l59 
:l60 
:l61 
26:l 
263 
:l64 
:l65 
:l66 
304 
305 
306 
307 
30B 
319 
3:l0 
3:l1 
3:l:l 
323 
417 
418 
419 
4:l0 
4:l1 
437 
43B 
439 
440 
441 
44:l 
443 
444 
445 
446 
447 
448 
449 
450 
4:,. 
45:l 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 

BTDSK 
DTPRCHP 
FLPERR 
BTPRCt'IP 
USEC 
XXlRK 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

40 
DTDBK/:l 
:l 
9TDSK12 
'I:l 
B 

BJngl. trac' d.n.lt, dl., .11. Cc,l •• 
t Dou.l. trac' d.n.lt, pr.-co.p a-ov.r 
t' Hallmum nu ••• r 0' tim •• to r.tr, 

B1ng1. traci d.n.lt, pr.-comp I-ov.r 
B.ctor .11. In .,t •• 'or .11 c •••• 
Tr.ci .11. In •• ctor. for .11 c •••• 

t ••••••••••••••••••••••• •• ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t ERROR CODE DEFINITIONS 
t ••••••• •• ••• ••••••••••••••••••• •••••• • •••••••••••••••••••••••••••••••••••••••• 
• INCLUDE PEO:DSKERR.EOU 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • OENERIC DISK FUNCTION CODEB (INTERNAL USE ONLY) ..••..................... ~ ...............................•..................... 
• INCLUDE PEO:DSKREO.EOU 

t •••••••••••••••• ••••• •• ••••••••••••••••• •• • ••••••••••••••••••••••••••••••••••• 
t PEOASUS INTERRUPT VECTORB 
I •••••••• • ••••• ••••••••••••••••• ••• ••••••• ••••••••••••••••••••••••••••••••••••• 
, INCLUDE PEO:VECTOR.EOU 

, ............................................................................. . 
I REOUEST INFORHATION BLOCK BTRUCTURE DEFINITION , ............................................................................. . 
I INCLUDE PEQ:DBKRIB.EOU 

BUBTTL ROH .1 •• drlv.r 'rant .nd: DBK_IO (ENTRY POINT) 
I •••••••••••••••••••••••• ••••••••• ••• •••• ••••••••••••• ~ •••••••••••••••••••••••• 
t HODULE ENTRY POINT 
t •••••••• ••• ••• •••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 

SECT ROHCOD 
ASSUME CB:ROHCOD.DB:ROHDAT.EB:NOTHINO 

I •••••••••••••• ••••••• •• •••••••••••••••••• •• • •• • ••••••••••••••••••••••••••••••• 
DBK_ID PRne FAR 

STI 

PUSH 
PUSH 
PUSH 
PUSH 
PUBH 
PUSH 
HOV 

HOV 
HOY 
HOV 
HOV 
HOY 
HOY 

DB 
CX 
Bl 
DI 
BP 
DX 
DB.wor' 

w •• nt.r.' vi ••• o,tw.r. Int.rrupt. 
.0 .na.l. the Int.rrupt. 

• Bav. r •• I.'.r. u •• d " DBKID 

ptr CB:DBADDR+CBWRAP t B.t 10c.1 DB 
t Btor. r.qu •• t Info Cd.'ln.d or not) 

war' ptr D_REO+BUF+:l.EB I Bu".r' ••• ,ment •••• 
word ptr DjREO+BUF+O.IX t Duf'.r' ••• ,m.nt o" •• t 
D REO+5ECKNT.AL I Sector count 
D=REO+CVL,CH • C,llnd.r • 'or r.qu •• t 
D_REO+SEC.CL I Bector • 'or r.qu •• t 
D_REO+TRK, DH t Triui • 'or r.qu •• t 

'. 
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ROM dl •• drlvwr front .nd: DBK_IO (ENTRV POINT) 

00:il3' 9A C4 
00:2:S' 3C OC 
00:27' 73 :il~ 
002'_:~ q9 
OO~ .. • DI EO 
OO;;lC' 9B FO 
OO:2E' E9 OI:ilC 

0031' :ilEFF A4 0036" 

0036' 00A3" 
0039' OOAD" 
003A' OOCq" 
003C' OOCD" 
003E' 000." 
0040' 006D" 
004:il' OOO~" 
0044' 0000" 
0046' 0071" 
0049' 0008" 
004A' OOB~" 

004C' OOAO" 

004E' DO 01 

OO~O' A2 0000" 
00'3' BA 26 0000" 
00'7' 80 FC 00 
OO~A' 74 01 
OO'C' Fq 

0050' AO 0000" 
0060' C4 IE 0000" 

0064' 'A 
006~' '0 
0066' ~F 

0067' 5E 
0069' ,q 
006q' IF 
006A' CA 000:il 

0060' 80 00 
006F' EB DF 

16:37:33 
DSKIO.SRC 

MOV 
CMP 
JAE 
COW 
BHL 
MOV 
CALL 

JMP CB: 

Pag., 1-5 
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ROI1 .1 •• • rlv.r 'ront .n.: NON-I/O FUNCTION9 DSKIO.9RC 

0071 ' 
0073' 
0076' 
0079' 
007A' 
007B' 
0070' 
007F' 
OOB4,' . 
OOB~"_' 

0096' 

0099' 
009A' 

OOBE' 
OOVO' 
00V2' 
00V4' 
OOV6' 
OOVA' 
OO'iE' 
OOAI' 

00A3' 
00A6' 

00A9' 

00A8' 

-0071 
7~ DB 
AO 0000" 
3C 03 
77 04 
'iB 
01 EO 
BB DB 
:lEBB 87 O:U8" 
OE 
07 
EB 06 

-OOBB 
7~ C4 
C4 06 0000" 

30 F6 
BB DA 
01 E3 
01 E3 
89 B7 0000" 
BC B7 0000· 
EB 00C7 
EB CA 

EB 013E 
EB C5 

EB 0002" 

AO 0000· 

\. 

~1S 

~'6 
~'7 
~IB 

~1'i 

'20 
'21 
'22 
'23 
'24 
~2~ 

~26 
~27 

~2B 

'29 
'30 
~31 

'32 
'33 
'34 
'3~ 
'36 
'37 
'3B 
'3V 
'40 
'41 
'42 
'43 
'44 
'4~ 
'46 
'47 
'4B 
'49 
"0 
"1 
'52 
'53 
~'4 

~" "6 
'57 
55B 
'59 
"0 
'61 
562 
~63 

'64 
'65 
566 

INPUT: • DL • Drlv. numb.r 
• lD_REO+BECKNTl (b,t.) - DIT In ••• 
• IF - NZ I. 'rlv. number I. ba' 

• 
OPFBET 
JCI1DER: 

EOU 
JNZ 
110V 
eMP 
JA 
CD'" 
SHL 
MOV 
HOV 
PUSH 
POP 
Jt1P 

• CMDERR 
AL.D_REO+BECKNT 
AL. NUtfDIT-I 
eHDERR 

AX, • 
BX.AX 
AX.CB:DITTBLCBXl 
CS 
E9 
.hort ,tr GETDIT 

Bet DIT addr to .tan'ar. 'lop" DIT 
Return comman' error I' drive I bad 

• AL :- DIT numb.r 
0: I. It • valid .tan.ard DIT Ind •• 1 

H: Return command error 
V: Conv.rt Ind •• to word valu. 

Convert to word Ind •• 
BX :- Inde. Into DIT t.bl. 
EB:AX :- ~ ••• Ir.d DIT 

00 •• t DIT .ddr ••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• OPXBET - BET DIT ADDREBS FOR DRIVE 

INPUT: • DL - Drive numb.r 
• ZF • HZ I' drive numb.r I. bad 

• OPllaET EOU 
JNZ 
LEa 
.Jt1P 

• CI1DERR 
AX,dword ,tr D_REO+BUF 
.hort ,tr BETDIT 

Bet DIT •• dr t~ .up,ll.d DIT .ddre •• 
R.turn command error I. 'rlve • bad 
EG:AX :- ~ ,u,plled DIT .ddr ••• 

, And 10 .et DIT .d're •• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, BETDIT - COHI1ON CODE FOR OPFGET • OPXGET 

INPUT: • DL - Drive number 

• SETDIT: XOR 
HOV 
SHL 
SHL 
MOV 
MOV 
CALL 
.n1P 

DH.DH 
BX.DX 
BX.I 
BX. 1 
D_DIT+OCBXl. AX 
D_DIT+2nXl. E9 
CHGDIO 
.hort ptr OKEXIT 

Convert 'rlv. numb.r to war' valu. 
BX :- "'or' valu. 'rlv.' numb.r 
Conv.rt to doubl. wor. Ind •• 

• Btor. DIT a •• r ••• 'Dr 'rlv. 

• How. ,0 r •• et the •• t •• tructure. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• OPRBET - REBET DISK SYSTEI1 
• OPRSET: CALL I NVPOB , Inv.ll •• t. all .1 •• po.ltlon. 

Jt1P .hort ,tr OKEXIT 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• OPKILI1 - Kill the motor timeout 'Dr the 'Iopp ••• 

• OPKILH: CALL HOTOFF 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SUBTTL ROI1 dl •• driver 'ront end: INFORHATION RETURNB 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• OPSTAT - RETURN BTATUS CODE 

• OPSTAT: 110V AL.D_REO+9TAT • Return I •• t .tatu. cod. 

.,~~; 
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Page 1-7 
ROH di •• drlve~ 'ront end: INFORHATION RETURNS 

OOAE' 

0080' 
0083' 

00B5' 
00B7' 
OOBB' 
0089' 
OOBD' 
OODD' 
OODE' 
00C2' 
00C4 ' 
00C5' 

00C7' 

00C9' 
OOCD' 
OOCD' 
OOCF' 

E8 12 

AO 0000" 
E8 00 

75 97 
92 
9B 
01 EO 
01 EO 
93 
C4 9F 0004" 
84 00 
FB 
EB 90 

E8 BA 

DO 01 
EB OA 
DO 02 
EB 06 

:567 
569 
569 
570 
571 
:572 
573 
574 
:57:5 
:576 
:577 
:579 
:579 
'BO 
'Bl 
5B2 
5B3 
5B4 
5B5 
5B6 
5B7 
5BB 
5B9 
590 
591 
592 
593 
594 
595 
596 
597 
S9B 
S99 
600 
601 
602 
603 
604 
605 
606 
607 
60B 
609 
610 
611 
612 
bl3 
614 
615 
616 
617 
61B 

JHP .hort ptr OEXIT , •.......•..•................................•....................•........•... 
, OPSBTA - RETURN RETRY STATUS , 
OPSSTA: HOV 

JHP 
AL,O_REO+RSTAT 
.hort ptr OEXIT 

, Oet retrv .tatu. I' anv 

, .......................................•....................•................. 
, OPROIT - RETURN DIT AOORESS FOR UNIT 

INPUT: • [O_REO+DIT] Cdword) - .eg:o".et 0' cu~rent drive'. OIT 
• IF - NZ I' the drive number I. bad , 

OPROIT: JNI 
XCHO 
CBW 
SHL 
SHL 
IICHO 
LEB 

OEXIT: HOV 
CLC 
JI1P 

CI10ERR 
AX,OX 

AX.t 
AX.l 
Ax.ax 
BX.dword ptr O_OIT[BX] 
AH.OKNORI1 

.hort ptr POPRET 

Return command error I' there'. error 
AL :- "New" current drive number 
Convert to word value 
01 :- Inde. to DIT table 

01 :- Ne. drive Inde. 
ES:AX :- • drive'. OIT 

, AH :- Normal .tatu. 
, Set carrv to Indicate no error 
, And return , ..•...........•......................................•........................ 

SUDTTL ROM di •• driver 'ront end: REJUHP TO EXIT , ......•............•...........................•.............................. 
J_EXIT: JHP .hort ptr EXn , ReJump to EXIT . , ...•.............•.•...............................................•.......... 

SUDTTL ROM di •• driver 'rant end: REAO, WRITE L VERIFY , ................................................................•............. 
, INTERNAL FUNCTION PROCESSINO ROUTINE 

NAHE: 00_10 
ABSTRACT: Proce •• all dis. 110 'unction. 

,PROCESBINO: • Interpret indicator. 'rom CHOORV Into error. (I' anv) 
• Initialize .tatu. & retrv .tatu. bvt •• to OKNORM 
• Check 'or attempt to transfer pa.t 64k boundrv error 
• Perform a dl •• 110 function 
• I' needed. adJu.t cvlinder. track, .ecto~ • buffer addr ••• 

param.ter. for repeating the 110 'unction on con.ecutlve 
.ector. & re-i •• ue the 110 r.que.t 

INPUT: • DL Orlve number 
• CF - C (D for B90) i' drive I. unde'lned 
• IF B NZ if drive I. invalid 

OUTPUT: • [D_REO+STAT1 (bVte) - Error code I' error occur. 

, REOISTERB: 
, STACK USED: 

• [D~EO+CYL. +TRK. +SEC & +BUF1 - modi'led 'or multl-.ectr 110 

, ................................................•.•........................... 
OPREAD: HOV AL.RG_READ , AL :- R~ad .ector function code 

JMP .hort ptr 00_10 
OPWRIT: HOV AL.RO_WRIT , AL :- Write .ector 'unction code 

JI1P .hort ptr DO 10 
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ROH dl •• d .. lv ... ' .. ant .nd: READ. WRITE L VERIFY OBKIO.SRC 

0001' 
0003' 
OOD~' 

0001' 
OOOA' 
OODC' 
OODE' 
00E3' 
00E8' 
OOEC' 
OOEF' 
OOFI' 
00F3' 
OOF~' 
OOF9' 
OOFO' 
0100' 
0101' 
0103' 
010~' 
0107' 
0109' 
OIOC' 
OlOE' 
0113' 
Oll:l' 
0119' . 

OllB' 
OIlF' 
0123' 

0127' 
012A' 
012C' 
012E' 
0132' 

0134' 
0137' 
0138' 
013A' 
013C' 
0140' 

0142' 
014:1' 
0146' 
0148' 

10 03 
E8'02 
10 04 
A2 0000· 
75 9~ 
72 7A 
C6 06 oooe· 00 
C6 06 0000· 00 
C4 IE 0000· 
AO 0000· 
08 CO 
74 04 
30 E4 
26F1 61 04 
03 Olt 0000· 
83 02 00 
4A 
7F '1 
7C 04 
09 CO 
1~ 48 
E8 OOEI 
7' B9 
80 3E 0000· 00 
14 a:z 
FE OE 0000· 
14 AC 

C4 IE 0CK..j
:Zlt8B 41 04 
01 06 0000· 

IE 0000" 
FE 04 
8A 04 
263A 41 06 
76 0' 

C6 04 01 
4E 
FE 04 
8A 04 
263A 47 07 
72 C7 

C6 04 00 
4E 
FE 04 
8A 04 

, 

1t19 
620 
621 
62:Z 
623 
624 
62' 
626 
627 
628 
629 
630 
631 
632 
633 
634 
63' 
636 
637 
638 
639 
640 
641 
642 
643 
1t44 
64' 
646 
647 
648 
649 
650 
6~1 

6'2 
653 
6~4 

6~' 
6~6 
657 
6'8 
6'9 
660 
661 
662 
663 
664 
66~ 
666 
667 
668 
669 
670 

DPVERF: HOV 
..IMP 

DPVRFY: HOV 
00_10: HOV 

JNZ 
..II 
HOV 
HOV 
LE8 
HOV 
OR 
JZ 
XOR 
HUL 
ADD 
AOC 
DEC 
JO 

""
OR 
..INZ 

IDLOOP: CALL 
..INZ 
CHP 
JZ 
DEC 
JZ 

LE8 
HOV 
ADD 

HOV 
INC 
HOV 
CHP 
..lIE 

HOV 
DEC 
INC 
HOV 
CHP 
..II 

HOV 
DEC 
INC 
HOV 

AL.RO_VFC 
.hort pt .. 00_10 
AL,RO_VFD 
O_REO+FUNC,AL 
JCMOER 
HADYER 
D_REO+BTAT.DKNORH 
D_REO+RSTAT.OKNORH 
IX.dword ,tr D~EO+DIT 
AL.D~EO+SECKNT 
AL.AL 
..I_EXIT 
AH.AH 
wo .. d ,t .. ES:DITSEC[IXJ 
AX.wo .. d. ptr O_REO+BUF 
DX.O 
OX 
OVRtEH 
IOLOOP 
AX.AX 
OVRMEH 
EXECHD 
..I_EXIT 
O_REO+BECKNT.O 
..I_EXIT 
D_REO+BECKNT 
..I_EXIT 

BX,dword pt .. O_REO+DIT 
AX.E9:DITSECIIX] 
wo .. d pt .. D_REO+8UF.AX 

Bl.o" •• t DJREO+SEC 
b,h ptr [51] 
AL.b,t. ptr [51] 
AL. E9: DITTRK[8JC) 
IDl.OOP 

b,te pt .. [91).1 
81 
b,b ,tr [91) 
AL.b,t. ptr [51) 
AL. E9: DITCYLUJC) 
IOLOOP 

b,h pt .. [BIl,O 
BI 
b,tIP pt .. [BI] 
AL.b"h ptr [Sll 

"\ 

t AL :- V ... I', CRC 'unction cad. 

t AL :- V."", data 'unctlon cod. 
S,t 'unctlon .... u •• t to r.ad or writ. 
R.turn com.and ..... 01' I' drlv •• ba. 

• R.tu .. n not r.ad, ."1'01' I' 'rlv. un ••• 
Inltl.111 •• t.tu. to normal 
Initlaill .... t .. , .tatu. to nor.al 
EB:BX :- • DIT '0 .. cu ..... nt d .. lv. 
AL :- numb.r o ••• cto ... to t .. an,'.r 
0: I. that valu. I.ro? 

Y: All .. llht, .on·t .'.1' an,thlnl 
Canv ... t to unslln.d wo ... valu. 
DX.AX :- nu.b.r a' .,t •• to t .. an,'.r 
Add bu",,, o., •• t 

.doubl. word) 
0: .. that )64U 

Y: R.tu .. n 64. boundr, .1'''01' 
I' ( 64.. th.n p.r'or. the 1/0 

0: .. It - 64U 
N: R.tu .. n boun'r, '''1'01' 

E •• cut. the dl •• com.and 
Error •• It I' .1'1'01' occurr.d 
0: d.vlc. d.p cad •• '.1' all the data? 

Y: Th.n •• It 
0: Hav. w. lID" al. the •• ctar.? 

V: Th.n .. It 
N: Then Inc ... m.nt to n •• t s.ctar: 

EB:BX :- • cu ..... nt DIT 
AX :- S.ctor .11. 
Add to bu".r o" •• t 

SI :- • 1'.' •• ctor '1.1' o' D_REO 
, Inc ... m.nt r.qu •• t.d •• cto .. numb ... 

AL :- n.w •• cta .. number 
0: I. th.r •• ueh a •• ctor? 

Y: P.r'o". the 110 
N: Inc ..... nt to the n •• t t .. ac': 

R ••• t •• eto .. nu.ber to I.t •• ctor 
SI :- .... , trac' .1.ld o. D_REO 
Incr.m.nt r.qu •• t.d t .. ac' nu.b.r 
AL :- n.w t .. ac' nu.b.r 
0: I. th.r •• uch a trac'? 

Y: P.r'or. the 110 
N: .nc ..... nt to the n •• t ctllnd.r: 

Z ... o t .. ac' numb.r 
S( :- .... , eVlln .... '1.ld 0' D_REO 
Inc ... m.nt c,lln'.r numb.r 
AL :- N.w cvllnd ... numb ... 

I: 

II 
:i 
;! 

.j 

ji 

i ~ 
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DSKIO.SRC 

Page 1-9 
ROM dl •• drlv.r 'ront end: READ. WRITE ~ VERIFY 

014A' 
014E' 
01:)0 • 
01~2' 

01~4' 
01~6' 

01~0' 
01~A' 

01'D' 
01:m' 
0160' 
0162' 
0166' 
0168' 
0160' 
016C' 
016E' 
016F' 

~63A 47 00 
72 B9 
DO 04 
ED 06 

DO 09 
EB 02 

DO 00 
E9 FEF3 

80 FA 00" 
77 4A 
38 16 0000" 
74 44 
AO 0000" 
9B 
BD FO 
40 
74 OB 

671 
672 
673 
674 
67' 
676 
677 
670 
679 
680 
681 
682 
603 
684 
68' 
686 
607 
680 
689 
690 
691 
692 
693 
694 
69~ 

696 
697 
690 
699 
700 
701 
70~ 

703 
704 
70~ 

706 
707 
708 
709 
710 
711 
712 
713 
714 
71' 
716 
717 
718 
719 
720 
721 
722 

CMP AL. ES: DITDSK£BXl I 0: Is there such a ~~llnd@r? 
JB IOLOOP Y: P.r'orm the 1/0 
MOV AL.DKRNFE N: Return a r@cord not 'ound error 
..IMP short ptr ..lEX IlE 

OVRMEt1: MOV AL.DKBOUN I E.lt with 64k boundr~ error 
..IMP short ptr JEXIlE 

NRDYER: MOV AL.DKNRDV , E.lt with dl.k not read~ error 
JEXIlE: ..IMP EXITE 
I •••••••••••••••• •• •• • ••• • •• ••• •• ••• ••••• • ••••• • ••••••••••••••••••••••••••••••• 

BUBTTL ROM dl.k drlv@r 'rant end: CHODRV (CHANGE CURRENT DRIVE) 
I ••••••••••••• *.··.·.·.··.~.*·*.··.··.·· .... · .. · .. ·· .......................... . 
I INTERNAL ROUTINE 

NAME: CHQDRV 
ABSTRACT: Check the requested drive number 'or va11dltv and update the 

dl •• driver data ba.e. when approprlat •• for acce •• ing a new 
drive (I •••• a different one 'rom the la.t r@que.t). 

I INPUT: 
I PROCESSINO: 

, OUTPUT: 

, REOISTERB: 
, STACK USED: 
, NOTES: 

• DL • New drive number 
• Ch@ck 'or valid drive number 
• Btore current drlv@'s pOlition 
• I' no "indicators" ar •• et. ma.e n.w drive the current drive 

b~ getting and storing: 
N@w drive number 

- N@w drive'l current position 
- N@w drive'. DIT addre.s 

• BX Same al Input 
• SI - Sam@ as input 
• DL - N@w drive number 
• CF NC ~ ZF Z If no error. w.re 'ound 
• CF - C ~ ZF - Z If the drive Is unde'In.d 
* CF NC & ZF = NZ If drive' 1. Invalid (I ( 0 ar • ) NUMDRV) 
AX, ex. DI. ES 
2 bVt.s 
* Flag returnl are called "Indicator." rath.r than "errar." b.-

cau.e the int.rpretation 0' the Indicators as errors depend. 
on the command e.@cuted. For e.ample. "drive undefined" Isn't 
an error for the "s.t DIT" 'unctions. but It is 'or the 1/0 
'unctionl. Therefor •• the code 'or .ach 'unction decides how 
to interpret the indicators returned bV this routine. 

, ••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••• * 
CHGDRV PROe NEAR 

CMP DL.NUMDRV-I , 0: .. the requ@.t 'or a va It d drive? 
JA CHGRET N: R@turn invalid (Ne ~ NZI 
CMP D_RE(HUNIT. DL 0: Is this operation on a new driv.? 
..IE CHGRET N: Return OK (Ne ~ Z) 

CHaDIO: NOV AL. D_REO.UNIT I AL :- "Old" current drive number 
COW I Conv@rt to word value 
NOV DI.AX I 01 :e Drlv@ pOlitlon inde. 
INC AX , 0: h the old unit "INVALID"? 
JZ DO_NE'" Y: Then go I@t 'or verv 1st time 
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ROH .1 •• d~lv.~ '~ant .nd: CHODRV (CHANQ& CURRENT DRIVEt DSKIO.SRC 

0171' BA OE 0000· 
017S' BB BD 0006· 
0179' 

0119' BA CA 
017B' AO OOOC· 
OI7E' OC FO 
0100' 02 EB 
0lB2' AB 01 
0lB4' F9 
OIBS' 74 2S 
0lB7' BA C2 

0lB9' 91 
OIBA' BA AD 0006· 
OIBE' 01 E7 
0190' 01 E7 
0192' C4 B5 0004· 
0196' 09 CO 
019B' F9 
0199' '74 II 
019B' BB·16 0000· 
019F' BB 2E 0000· 
01A3' A3 0000" 
01A6' 8C 06 0000· 
OIAA' 31 CO 
OIAC' C3 

OIAD' 
OIAD' 5A 
OIAE' OE 
OlAF' 52 

, 

123 
124 
725 
12& 
127 
72B 
129 
130 
131 
732 
133 
134 
135 
13& 
137 
13B 
139 
740 
141 
742 
743 
744 
74S 
746 
747 
748 
149 
7'0 
751 
"2 "3 
"4 
7':1 
7'& 
7:17 ,'B 
759 
760 
1&1 
762 
163 
764 
16:1 
766 
7&7 
76B 
769 
770 
771 
772 
773 
774 

DOJlEW: 

HOY 
HOV 

HOY 
HOV 
OR 
OHR 
TEBT 
BTC 
.IZ 
HOY 
CBW 
XCHO 
HOV 
BHL 
BHL 
LEB 
OR 
BTC 

CL,D REO+CURCYL 
D_POS[DI 1, CL 

CL.DL 
AL,DYTE PTR BYBCON 
AL,OIlIlOOOOB 
AL,CL 
AL. I 

CHORET 
AL.DL 

AX,DI 
CH, DYOBn)1 1 
01. I 
01, I 
AX.dwo~' ,t~ O_DIT[OIJ 
AX.AX 

.IZ CHGRET 
HOV 0 REO+UNIT,DL 
HOV D-REO+CURCYL,CH 
HOV w;~' ,t~ D_REO+DIT+O,AK 
HOV wo~' .t~ D_REO+DIT+2.E8 

, CL :- Curront 'rlvo'. ,0.ltlon 
Btor. cur~.nt drlv.'. palltlon 

I CL :- Bhl.t count 'or In.t.ll.d t •• t 
I AL :- In.tell.d bit '01' 'lopp, drlv •• 
I Forc. ell oth.r drlv •• to "Inlt.ll.d" 
, Hov. In.t.ll.d bit to bit 0 
, G: I •• rlve In.t.ll •• , 

B.t CF CC) In c •• o o' .~ra~ 
N: Retu~n unde.ln.d ec • Zt 

AL :- "N.w" curr.nt drlv. numb.r 
Convert to word v.lue 
01 :- Now drlv. Indo. 
CH :- Now d~lv.'. po.ltlon 
DI :- Ind •• to DIT t.blo 

EB:AX 
G: I. 

:- • d~lvo'. OIT 
drlv.'1 DIT d.flno' (() on 
B.t CF ec) In c ••• o' error 

N: Roturn undo.lnod CC • Z) 
Y: 8.t n.w unit numbor •• curront 

B.t n.w po.ltlon •• cu~r.nt 
B.t now DIT a'dr ••• a. curront 

XOR AX,AK J R.tu~n OK (NC • Zt 
CHORET: RET , In.ur. cer~, cl •• r , ............................................................................. . 

8UBTTL RUH dl •• drlvo~ '~ant ond: DC ALL (CALL ODD ROUTINE) , .................................... ~ ...•..................................... 
, PUBLIC ROUTINE 
, NAME: DCALL 

ABBTRACT: Call.d b, tho Interrupt lovol cad. to Inval. d.vlc.-dop.nd.nt 

PROCEBSING: 

INPUT: 

OUTPUT: 
REOIBTERB: 
BTACK USED: 

Oeneral DI.~ Op.ratlon routln •• 
• Conv.rt. the NEAR call to thl. rautln. Into e FAR cell 
• S.t BP r.tl.t.~ to the o •••• t a. the dl.l data .ree In ROHDAT 
• Invol •• a d.vlc.-d.p.nd.nt O.n.rlc 01 •• Op.ratlon .ubroutln. 
• AL - Cod. 'or operation (p •••• d an to Int.r.ac. rautln.) 
• lD_REO+DITl (dword) - ••• :o., •• t a' the DI.t Int.r'ac. Tabl. 
non. 'rom thl. rout In. 
AX, BX, OX, 01. E6 ,Iu. thet u •• d " the cell.d rout In. 
Thl. routln. do •• not u •• en, .t.ct, It conv.rt. the NEAR c.ll 
to thl. routtne to • FAR call, pleclnt 4 b,t •• a. r.turn addr 
In'or •• tlon on the .tecl. How.v.r, the .aur b,t •• ar. Inc Iud.' 
In the .tac' u.a,. a' the Invoto. rout In ••• Invollnl 'lop" 
ODD routln •• will UI. up to 12 b,t •• a •• t.cl. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DC ALL PROC NEAR 

POP OX 
PUSH CB 
PUSH OX 

DX :- r.turn addr ••• 
Pu.h cur".nt CS 

, Pu.h return .ddr ••• 

\ 
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ROM dl •• driver 'rant end: DCALL (CALL ODD ROUTINE) DSKIO.SRC 

OIBD' 
0lB4 ' 
0lB7' 

OIBA' 
OIBA' 
OIBF • 

Otco' 
OICO' 
OICI' 
01C2 ' 
OIC~ , 
01C7' 
OICA' 
OICC' 
OICE' 
OICF' 

0100' 
0103' 
OID~' 

OIDB' 
OIDF' 
01E2' 

C4 IE 0000" 
BD 0003" 
26FF 2F 

C6 06 OOOA" 00 
C3 

IE 
07 
BB 0003" 
BD FB 
09 0000" 
;29 CI 
30 CO 
F2 
AA 

09 0004 
31 DB \ 

C7 B7 0000" 0220" 
BC BF 0000" 
B3 C3 04 
E2 Fl 

77~ 
776 
777 
77B 
779 
7BO 
7BI 
7B2 
7B3 
7B4 
7B' 
7B6 
7B7 
7BB 
7B9 
790 
791 
792 
793 
794 
79' 
796 
797 
79B 
799 
BOO 
BOI 
B02 
B03 
B04 
BO' 
B06 
B07 
BOB 
B09 
BI0 
Bll 
BI2 
B13 
BI4 
Bl' 
BI6 
B17 
BIB 
BI9 
B20 
B21 
B22 
B23 
B24 
B2' 
B26 

LES 
MOV 
.JMP 

DX.dword ptr D_REO+DIT 
OP,off.et D_DOGN 
dword ptr ES:[BXl 

Call converted 'rOM NEAR to FAR 
ES,BX :- • Di •• InterFace Table 
BP :- ba.e addre •• of dt •• data area 
Tran.'er to DI •• Interface Routtne , ............................................................................. . 

BUBTTL ROM dl •• driver front end: DFINIBH (BIGNAL DISK DONE) , ............................................................................. . 
, PUBLIC ROUTINE 
, NAME: DFINISH 

ABSTRACT: • Call.d bV interrupt level code to Indicate that It'. done 
PROCESSING: • Set the dis. driver walt 'lag to "READY" 
INPUT: nom. 
OUTPUT: • [D_WAIT] (bvte) - "READY" 
REGIBTERS: none 
STACK USED: 2 bVte. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DFINISH PROe NEAR 

MOV D_WAIT.READY 
RET 

, Clear the D_WAIT 'lag 
• And return 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUBTTL ROM dl •• driver 'ront end: DSKINI (DRIVER INITIALIZATION) , •...•......................................................................... 

, PUBLIC ROUTINE 
, NAME: DSKINI 

ABSTRACT: Initlall18 the dl •• data area 
PROCESSINg: • Initiaille the dl •• driver data area In RONDAT 
INPUT: none 
OUTPUT: none 
REGISTERS: AX, 8X. ex, SI, 01, ES 
BTACK USED: 2 bVt •• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DSKINI PROe NEAR 

INIOIT: 

PUSH OS 
POP EB 
NOV AX.o'het D_DOGN 
MOV DI.AX 
MOV CX.o".et D_DEND+I 
SUB eX.AX 
XOR AL,AL 
REP 
STOB 

NOV 

tlOV 
liOR 
MOV 
MOV 
ADD 
LOOP 

EB:D_DBGN 

D_BTAT. S_IDLE 

CX.NUMFLP 
BX,BX 
o_OIT+OO[OX],o'F.et 
0_DIT+02[DX1,CB 
OX,4 
INIDIT 

EB :- OS 

• AX :- • beginning 0' di •• data are. 
, eopV that to 01 
• ex :- Ju.t pa.t end 0' dl •• data .re. 
I CX :- Length 0' dl •• data are. 
, AL :- 0 'or inltl.llla~ion 

, 
959To 

Repe.t: 
Zero di •• data .re. 
Inttlaltle default.: 
Inltlaltl. driver .t.ta to "Idl." 
Note that B_1 OLE - 0 
Initlaille table of olT polntar. 

'or 'loPPV dl •• drive. 
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ROM dl •• drlv.r 'rant .n': DSKINI (DRIVER INITIALIZATION» 

Page 1-12 
OSKIO. SRC 

01E4' 
01E7' 
01E9' 
OIEE' 
OIEF' 
OIFI' 
01F6' 

01F7' 
01F7' 
OIFC' 
OlFF' 
0:;104' 
0:;106' 
0:;108' 

B9 OOOB. 
31 DB 
C6 B7 0006- FF 
43 
E2 FB 
C6 06 0000· FF 
C3 

C6 06 oooA" 01 
EB 0012 
BO 3E OOOA" 00 
7' F9 
BO 3E 0000" 00 
C3 

,. 

B27 
B2B 
B29 
B30 
B31 
B32 
B33 
B34 
B3' 
B36 
B37 
B3B 
B39 
B40 
B41 
B42 
B43 
B44 
B4' 
B46 
B47 
B4B 
B49 
B50 
B:n 
B52 
B53 
B54 
B55 
B56 
B57 
B5B 
B59 
B60 
B61 
B62 
B63 
B64 
B6' 
B66 
B67 
BbB 
Bb9 
B70 
B71 
B7:;1 
B73 
B74 
B75 
B76 
B77 
B7B 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INTERNAL ROUTINE 
NAME: I NVPoS 
ABSTRACT: Invalldat. curr.nt dl •• po.ltlon. and curr.nt drlv •• Thl. 

r ••• t. the dl ••• ,.t ••• Th. Invall' d ••• ,o.itlon t.ll. the 
d.vic •• p.clflc cod. that. r ••• t wa. r.qu •• t.d. 

PROCESSING: • B.t all d ... curr.nt po.ltIon. to "INVALID" (-It 
• B.t curr.nt drive unit nUMb.r to "INVALID" (-1) 

INPUT: none 
OUTPUT: • lDjpoBl (b,t. arra,) • "INVALID" 

REgiSTERS: 
• lD_REO+UNITl Cb,t.) - "INVALID" 
BX, CX 

STACK IUSED: 2 b,h. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INVPoS: HoV 
XoR 

INIPOS: HOV 
INC 
lLoOP 
HOV 
RET 

CX.NUt1DRV 
BX.BX 
D_POBlBX1.INVALID 
BX 
INIPOS 
D_REO+UNIT.INVALID 

CX :- nu.b.r 0' dl •• drlv •• 
BX :- 0 Clnltlallal Inde.) 
~ut In the "nowh.re" valu. 

• AI.a Invall.at. the curr.nt unit 

SUB TTL ROH dl •• drlv.r 'ront end: EXECHD (EXEC CHO • WAIT) , ............................................................................. . 
INTERNAL ROUTINE 
NAME: EXECHD 
ABSTRACT: Invo" the dl •• Int.rrupt S.rvlc. Routln. to ,roc ••• a .1 •• 

r.que.t .nd walt 'or It to 'Inl.h. 
PROCESSING: • Set the dl •• driver'. walt '.a, to "BUSY" 

• Inltlat. Int.rrupt proc ••• lng U.lnl the SOFINT routln. 
• Walt 'or walt 'lag to b ••• t to "READY" 
• Chec' the .tatu. bvt. 'or an, .rror Indication 

INPUT: non. 
OUTPUT: • ZF • NZ 'f an error occurred durlnl Interrupt proc ••• ln, 
REgiSTERS: non. 
STACK USED: 10 •• te. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EXECHD PROC NEAR 

HoV D_WAI.T. BUSY 
CALL SOFINT 

WAITER: CHP D_WAIT.READY 
"NE WAITER 
CMP D_REQ+STAT.DKNORH 
RET 

• B.t w.lt 'lag to "bu •• " 
• Inltl.t. Int.rrupt-drlv.n cod. 
, Walt 'or It to 'Inl.h 

• R ••• t Z-'I., (NZ condition) I' .rror 
• And r.turn , ............................................................................. . 

SUB TTL ROH dl •• driver 'ront .nd: TIHOUT (TIHE OUT DISK 110» 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, PUBLIC ROUTINE 

NAME: TIHOUT 
ABSTRACT: C.lled b, the ROH timln, •• rvlc •• rout In. to .llna' • timeout 
PROCESSINg: • Store the timeout .TTor cod. In the d ••• drlv.r .t.tul ar •• 

\ , 
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ROH dl.k driver 'rant end: TIHOUT (TIHE OUT DISK IIOJ DSKIO.SRC 

020C' 
020C' 

0211' 
0211' 
02'" 
0217' 

021B' 
021B' 
021A' 
021C' 
021E' 

0220' 
0220' 
0224' 
0226' 
0227' 

e6 06 0000" BO 

FE 06 OooB" 
CD 46 
C3 

0220" 
02:20" 
0236" 
0241" 

0001" 0000" 
0200 
OB 
01 

\. 

B79 
BBO 
BBt 
B82 
8B3 
884 
BB' 
BB6 
B87 
BBB 
BB9 
B90 
B91 
B92 
B93 
B94 
B9~ 

B96 
B97 
B9B 
B99 
900 
901 
902 
903 
904 
90' 
906 
907 
90B 
909 
910 
911 
912 
913 
914 
91' 
916 
917 
91B 
919 
920 
921 
922 
923 
924 
92' 
926 
927 
92B 
929 
930 

• Invoke the dl •• Interrupt Service Routine via lo,t Interrupt 
INPUT: none 
OUTPUT: • [D_REO+STAT] (b.,te) - "DKNnDY" (tImeout error) 
REQISTERS: non. 
STACK USED: B b.,t.s. 6 'or Interrupt ~ 2 'or .torlng the int.rrupt.d DS , ............................................................................. . 

TIHOUT PROC NEAR 
HOV D_REO+STAT.DKNRDY , Set .t.tu. to tlm.out 
JMP ,.hort ptr SOFINT Invo •• a .oftwar. Interrupt , ..•.................•......................................................... 
BUB TTL ROH dl.k driver front .nd: SOFINT (SOFT INTERRUPT TO D8KISR) , ............................................................................. . 

, PUBL I C ROUn NE 
, NAME: SOFINT 
, ABSTRACT: Call.d b., DSKIO rout In •• and the FLTIME (motor-a'" rout In. In 

FLPDIR to .nter the Int.rrupt-drlv.n part 0' the dl •• drlv.r. 
Thl. p.rticular .ubroutln. ma., anI., b. call.d b., routln •• In 
the ROMCOD data segm.nt. add-on ROM. will n •• d th.lr own copv. 

PROCESSINg: • Set the .oft Interrupt Indicator. NOTE: Thi. 1. AOSOLUTELY 
•••• ntl.l for the corr.ct proc ••• lng 0' a .oftwar. interrupt. 
If we don't. the Int.rrupt driv.n logic will t.ll the • .,.t.m 
interrupt controll.r that It ha. proc •••• d an int.rrupt which 
the controller know. nothing .bout (th •• oft Int.rrupt). Thl. 
would cau.e strange. but not wond.r'ul thing. to happen. 

• E •• cute a .o,tware Int.rrupt to the the disk driver. 
INPUT: non. 
OUTPUT: • to_SOFT] (bVte) - 1 Indicating a lo,tware Interrupt I •• ued 
REQISTERS: none 
STACK USED: B bVte •• 6 'or Interrupt ~ 2 'or .torin. tha Interrupted DS , ..............•......•.........................•.............................. 

BOFINT PROe NEAR , Oeneral Software Interrupt routtn. 
INC D_SOFT , Hak. ,o'tware Interrupt flag non-O 
INT IR61NT Invok. DI.k Interrupt Service Routine 
RET , And r.turn , ............................................................................. . 
SUBTTL ROM dt.k driver 'rant end: STANDARD DITS TAOLE , ...•..•.....•................................................................. 

, FIXED DATA TAOLES , ..............•............................................•.................. 
DITTBL LABEL WORD , TABLE OF STANDARD DIT'S (POINTERS) 

DW SSSTD , 0: SIngle-.lde, .Inlil. track d'!O!lltV 
OW DSSTD I: Double-.ide •• lngle track dl!OsitV 
OW SSDTD 2: Stngl.-.lde. double trolck denldtv 
OW DSDTD 3: Doubie-lide. double track d,m.itv , ......•...•..••............................................................... 

SSSTD LABEL WORD I SINGLE-SIDED. SINGLE TRACK DENSITY 
DO FLPDIR FlopPV dl •• Int.rFace Routln. v.ctor 
OW XXSEC Sector .lle In bVt •• 
DB XXTRK I Track .11. In .ector. 
DB SSCYL I Cqltnd.r .lle In track. 

1'~~ 
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ROH dl ••• rlv.r 'rant .nd: BTANDARD DITB TABLE 

0229' 29 931 
0229' 02 932 
022A' 14 933 

934 
0221' 93' 
022B' 000.· 0000· 936 
022F' 0200 937 
0231' 09 939 
0232' 02 939 
0233' 2a 940 
0234' 02 941 
023:J' 14 942 

943 
0236' 944 
0236' 0001· 0000· 94' 
0231\' 0200 946 
023C' 09 947 
0230' 01 949 
023E' ~O 949 
023F' 02 9:)0 
0240' 29 9:)1 

9:)2 
0241' 9:)3 
0241' 0001- 0000· 9:)4 
024" 0200 9:):J 
0247' 09 9:t6 
0249' 02 9'7 
0249' '0 9,a 
0241\' 02 9:t9 
024B' 29 960 

961 
96a 
963 

No .rror ••• t.et •• 

DB 9TDSK , Di.k .1 •• In cvllnd.r. 
DB FLPERR H •• iMUM nUMber o. r.trl •• 
DB BTPRCHP tvlln •• r at which to chang. pre-CaMp , ....••....•..................•..•.......................................•..... 

DBSTD LABEL WORD , DOUBLE-BIDED. 91NQLE TRACK DEN91TY 
DO FLPDIR , FloPPV dl •• Inter.ace Rautln. v.ctor 
OW XXSEC • Bector .1 •• In bVte. 
DB XXTRK Track .1 •• In .ector. 
DB DSCYL tvlln'er .1 •• In track. 
DB BTDSK , Di ... h. in evlln •• r. 
DB FLPERR , HallMuM nUMb.r o. retrle. 
DB 9TPRCHP • CVlln •• r at which to chang. pre-COM, 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BBDTD LABEL WORD • 9INOLE-9IDED.DOUBLE TRACK DENSITY 

DO FLPDIR , Flappv .i.k Interfac. Routln. v.ctor 
OW XXSEt. Sector .1 •• in bvte. 
DB XXTRK • Track .i •• In •• ctor. 
DB BSCYL , ev.in'.r .i.e In track. 
DB DlDSK , 01 •• ·.1 •• In cvlln.er. 
DB FLPERR • H_ IlmulII numb.r 0' r. tr I •• 
DB DlPRC"P , Cvlln'er at which to chan,. pr.-coMp , ....•.......•.........••...•.•................................................ 

DBDTD LABEL WORD , DOUBLE-BIDED. DOUBLE TRACK DENSITY 
DO FLPDIR FlopPV .'.k Int.r'ac. Routln. v.ctor 
OW XXSEC Sector .11. In bvte. 
DB XXTRK • Track .1 •• In •• ctor. 
DB DSCYL , Cv1In'.r .1 •• In track. 
DB DlDSK • 01 ••• 1 •• In cvllnd.r. 
DB FLPERR "a.llllulII nUMb.r o. r.trl •• 
DB DTPRC"P evlln ..... t which to chang. pr.-coM, 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUITTL 
END 

I. 
I 

i 

I 

I 
!! 

\ 

I 
I 
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-0002 

-0000 

-0000 

-0001 

-OOBO 
-0032 

.. 0000 

I 
2 
3 
4 
~ 

6 
7 
8 
9 

10 
11 
12 
13 
14 
1~ 
16 
17 
18 
19 
20 
21 
22 
60 
BO 
91 

103 
104 
10~ 

106 
107 
lOB 
109 
110 
111 
112 
113 
114 
11:) 
116 
117 
liB 
2~7 

258 
2~9 

260 
261 
262 
263 
264 
26:) 
2Bl 
2B2 

.'-
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'I •• •••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••• , 
". TITLE DSKISR ., 
". COMPUTER B088 C ., 
". ABSTRACT Thi. II the drive Independent. Interrupt driven portion 0' ., 
". the PEGASUS dl,k driver. ., 
,I' 
,I' , ,. 

., 
All C code transl.t.d to •••• mbIV bV the .uthor. Soms 0' the ., 
routine •• re e.panded In line - In p.rtlcul.r the intsrrupt ., 

, I. 
, I' 
, I' 
, I' 

overhead .nd entrv'e.lt. Thl. cods probablv onlv v.guelV '1 
re.smbls. what. rs.l C compiler would gensrats Iincs I ., 
could ma'. u.e 0' .pscl.1 'nowledgs .uch ., wh.t rsgl.tsr. ., 
wsr. In u ••• Th. C cods r.'lect. the actuill logic 0' ths ., 

". ,I' 
, I. 

program but probablv cannot tr.nll.te directlv Into. working ., 
program without 'Vltsm-dependent re-wrltlng. ., 

". REGISTERS USED - All regl,tsrl .re re.tored Intact 
,I' 

., ., ., ., ., ,I' STACK USED - at lsa.t 24 bVts •• probablv more. , ,. 
" ..•..............................................•.......................... , 

NAME DSKISR 
.llnclud."psg:d.ksrr.c.q" 
.llnclude"psg:d"op,c'q" 
,.Include"psg:dl'r.q.ceq" 
,.lnclude·psg:d •• ,ta.c.q" , 
,.ds"ns RETRIES 
RETRIES EOU 2 , 
,.ds"nl NULL 
NULL EOU 
,ld.'ln. NO 
NO EOU 
,Id.fln. YES 
YES EOU 

o 

o 

I 

2 

o 

o 

I 

"Includ. dl •• srror cods." 
l'lnclud. dllk gsnsrlc opsratlon cods." 

l'Includs dl,' rsqu •• t •• , 
l'Include dl, •• tat.,., 

I'MI.csllan.ou," 
I'Ma. rstrlsl on an opsratlon.' 

I'The null valu •• ' 

I'Boolsan valus 'no' ('al.s»'1 

I'Bool.an valu. 'VSI' (tru.)" 

, .....•..........•................................•............................ 
, INCLUDE PEO:INTCTLR.EOU 
, INCLUDE PEO:VECTOR.EOU 

INCLUDE PEO:TIMEVT.EOU 

, ......................•....................................................... 
ACTEVT EOU I .hl EVTSTA , M •• k for .stting bit to activ.ts svnt 
TIMITV EOU ~O , Tim.out Intsrv.l - 1.2~ ,scond, 
" ............................................................................ , 
,.dsfln. BYTE char 
,Id.'lns BOOL char 
,.ds'ine ADDR long , 
,.Include·psg:dlkrlb.ceq" 1.lnclude ds'lntton 'or RID" 

SECT ROMDAT 

I~; 
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0000' 

DODO' 
0001' 
0006' 
OOOB' 
OOOF' 
0013' 
OOI:S' 
0017' 
001,11' 
0018' 
OOlC' 
001D' 
DOlE' 
OOIF' 

-0000 

IE 
2EFE 06 CI9A 
2EBE IE CIBO \:,'"9-
BC 16 0009"~. 
B9 26 000,11" ~~~ 

//'-" 

BC DC " 
BE D4 
BC OOOB" 
:m 
03 \ 
06 
01 
52 
56 

283 
2B4 
2B5 
2B6 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
31B 
319 
320 
321 
322 
323 
324 
325 
326 
327 
32B 
329 
330 
331 
332 
333 
334 
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,BVTE 

, BVTE 

,BVTE 

.RIB 

, BDOL 

, BVTE 

, 

D_EIo\NT , 
EXTRN 
D_NCHD , 
EXTRN 
D_NSTA , 
EXTRN 
D_REO , 
EXTRN 
D_SOFT , 
EXTRN 
D_STAT , 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

BECT 
ASSUHE 

EXTRN 
EXTRN 

D_EMNT: BYTE 

D_NCHD:BYTE 

D_NBTA:BYTE 

D_REO: BVTE 

D_SOFT:BYTE 

D_STAT:BVTE 
DSIo\EVT:BYTE 
DSIo\ISP:WORD 
DKSSSV:WORD 
DIo\SPSV:WORD 

ROHCOD 
CS:ROHCOD, OS: ROHDAT 

DCALL:NEAR 
DFINIS:NEAR 

,sCountep 'op eppop petple •• ' 

'.Nelt dl.t opepatlons, 

,sNelt .tat. to entep., 

'.Reque.t In'op.atlon Bloct., 

,sSo.twape Inteppupt 'lag.' 

'.Cuppent st.te o' dplver.' 

, DI.t dplvep'. tt.eout event , Cont.lns dl .. Interrupt SP 
For saving tnterrupted SS 
Fop s.vlng Intupupted SP 

, DSIo\ISR() ,slnteppupt ~ecelved. Dispatch acco~dlng to .tate.' 
PUBLIC DSMIBR 

DSMISR PROC FAR 

, , ( 
LOCAL 

'global BOOL 
'global RIB 
'global BYTE 
'global BVTE 
"lobal BVTE 
"lobal BYTE 
'global BOOL 

D_BSV , 
D_REO , 
D_EIo\NT , 
D_NCHD 
D_NSTA 
D_STAT , 
D_TlH , 

,slndlcate. d~lvep ,. p~oce •• ln, an Int.ppupte, 
'*DI.t drtvep peque.t blocks, 
'*Count.p 'op epror r.tri •• *' 

,eN.lt dl.t op.ratlone , 
'*N.lt .tat. to enter*' 

'SCurr.nt stat. o. dplv.r.' 
,sTI •• out 'la,e, , 

,INTERRUPT_ENTRV() , '*00 .,.tem ov.rh.ad thin,. 'op Int.~pupt ppoc ••• ln,*' 
PUSH DS ••• Save curpent DS on u •• r .tack 
INC bVte ptp CS: INTCTR+CSWRAP ." Incpement Interrupt counter 
HOV DS, wopd ptr CS:DSADDR+CSWRAP ••• DS :- • ROH data .e,ment 
HOV DIo\SSSV,SS •• , Save cuppent SS 
HOV DKSPSV,SP .,. Save curpenl BP 
HOV SP,DS .,. S9 :- • ROM data,.tack .e, 
HOV SS,SP III 
HOV BP,o"set DSIo\19P III BP :- Interrupt .tack ptr 
PUSH AX III Bave re,llter* used 'or 
PUSH OX '" Interrupt overhead proce •• lng 
PUSH EB II. 
PUSH CX II. Bav. I!vepvthlng .... that 
PUSH OX III might g.t u •• d also 
PUSH BI III 

!,~;"'; 
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00;;l0' 
00;;l1' 
00;;l3' 
00;;l~' 

00;;l7' 
OO;;lC' 
003;;l' 

0033' 
0038' 
003A' 
003F' 
0041' 
0043' 

0046' 
0048' 

OO~O' 

00'4' 
00'6' 
00'8' 
OO~D' 

OO'F' 

0064' 
0069' 
0068' 
006D' 
006F' 

0071' 
0073' 

0076' 
0079' 

0078' 
0070' 
OOBO' 
00B3' 
00B6' 
00B8' 
008A' 
0080' 

57 
E4 '9 
DC 40 
E6 19 

80 26 0000- 7F 
C7 06 0000- 0032 
FI 

80 3E 0000- 00 
75 OC 
80 3E 0006- 00 
74 05 
10 08 
E8 0008-
-0046 

C6 06 0003- 00 
C6 06 0002- FF 

8A IE 0006-
30 FF 
01 08 
80 3E 0006- 03 
77 40 
80 3E 0000- 00 

2EFF A7 0069-
0071-
0076-
0078-
008F-

-0071 
80 09 
EB 0008-
-0076 
E8 0080 
EI 29 

-0078 

75 OB 
AO 0000-
A2 0000· 
EB 0080 
E8 IC 
DO 02 \. 
E8 000.-
ED 15 

-008F 

335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
34~ 

346 
347 
348 
349 
3'0 
3'1 
352 
353 
3'4 
35' 
3'6 
357 
3~8 

3'9 
360 
361 
362 
363 
364 
36' 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
3BO 
3BI 
3B2 
383 
384 
3B' 
3B6 
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20* 

40* 

• LlIDLE 

LlWAn 

• J,.IISEEK 

'D 

60t: 

" LlOONE 

PUSH .N 
OR 
OUT 

AND 
HOV 
STI 

Ct1P 
.JNE 
Ct1P 
~ 

HOV 
CALL 
EGU 

HOY 
HOY 

HOV 
lOR 
ADD 
CHP 
.JA 
CHP 

Jt1P 
OW 
OW 
OW 
OW 

EGU 
HoV 
CALL 
EGU 
CALL 
.Jt1P 

EGU 
tHP 
JNE· 
HoV 
HOV 
CALL 
JHP 
HOV 
CALL 
.lHP 

EGU 

DI 
AL,INTAO. 
AL.not ENAB6 
INTAOI.IIL 

• II .,. H ••• l.v.1 6 Int.r~u,t. 

• •• 
I •• 

oSKEVT+IEVFLO.not ACTEVT ••• A'ort tl •• out ~.,u •• t 
word ,tr OBKEVT+IEVCTR.TIHITV ••• R ••• t Tlm.r count 

D_REG+STAT.E_NORH 
20e 
D_BTAT.S_IDLE 
20. 
"l.OP _R18 . 
DCALL 

* 
DJlBTA,NUL.L 
D_NCHD. op _NUL 

BL.O_STAT 
8H.8H 
8X.8X 
D BTAT.S HAX 
LIOEFI -
D_REG+8TAT.E_NDR" 

C8: 40*[8XJ 
LIIDLE 
LlWAIT 
LlISEEK 
LlOONE 

* AL.OP 80N 
DC ALL-

* REG""pR 
short pb LlENDI 

• O_REG+8TAT.E_NoRH 
60e 
AL.O_REG+CYL 
O_REG.CURCVL.AL 
REG""pR 
short pt~ LIENDI 
AL. OP _EP 
DC ALL 
.hort pt~ LIENDI 

* 

/ 

• En •••• Int.~~u,t. 

• G. 
• V. 
• GI 

Tlm.out? 
Jump, .on't ,.t .t.tu ••. 
8 •• 1nnlnl • r.qu •• t? 
.Jum,. don't ,.t .t.tu •• 
.t.tu. 0' I •• t D,.r.tlon • 

• V • • O.t 

.CI •• ~ n •• t st.t. In.lc.to~ 

.C' •• ~ n •• t comm.nd Indlc.tor 

DIs,atch .tat. 
0 ••• t.t •• 
Canv.~' to • war. t •• I. Ind ••• 
G. I. thl. on ••• 'In •• ? 

N. 00 Handl. a •• n .u •••• t •• 
A •• this one. 'o~ .11 .t.t •• 
which n ••• to .now 

.Waltlnl 'o~ • ~ •• u •• t 

.00 do an, ,~.-~.qu •• t •• tu, 

• 
.Waltln, to ~.tr, • r.qu •• t 
.Th.n proc ••• the r.qu •• t 
.an' ,lnl.h u, 

•• m,llclt •••• ,.n.ln, 
.G. E~ro~ 'rom •••• o,.ratlan? 
• V. Jump and han.l. It. 
• N. S.t n •• cur~.nt c,llnd.~ 
• 
.An' ,~oc.ss ,.n.ln, ./0 r.qu •• t 

• P~oc.s •• ~~o~. 
I 

• An' flnhh up 

.Oen.ral op.~.tlon compl.tlon p.n.lnl 

.\ , 

I 

·1 
I 

,I 

i . 
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DBKIBR CRBOO"" v.~.IDn 10.34.17 
DSKISR.SRC 

OOBF' 
0091' 
0096' 
009B' 
009A' 
009D' 

009F' 
00A1' 

00A4' 
00A9' 
OOAD' 
OOAE' 

OODI' 
0006' 
008B' 
0000' 
OOBF' 
OOC:;r' 
00C5' 
00C7' 
00C7' 

OOCC' 
OOCF' 

0002' 

00D3' 
0005' 
0007' 
00D9' 
OODA' 
0000' 
OODC' 
0000' 
OOEI' 
00E3' 
00E7' 
OOEO' 
OOEF' 

00F4' 
00F9' 
OOFA' 

75 07 
C6 06 0003" 00 
ED OC 
00 02 
EB OOOB" 
EO 05 

-009F 
BO 01 
EB 0000" 

-00A4 
BO 3E OOO:;r" FF 
74 06 
AO oooa" 
EB 0000" 
-0001 

BO 3E 0003" 00 
75 OF 
C6 06 0001" 00 
00 OA 
E8 0000" 
EB OOOC" 
EO 05 

BO OE 0000" BO 
-OOCC 

AO 0003" 
A2 0006" 

FA 

E4 19 
24 BF 
E6 19 
5F 
5E 
5A 
59 
FE OE 0005" 
74 II 
FE 06 0005" 
BE 06 0009" 
88 IE OOOA" 
2EFF 2E C16. 

2EFE OE C19A 
07 
50 

387 
3B8 
3B9 
390 
391 
392 
393 
394 
395 
396 
397 
39B 
399 
400 
401 
402 
403 
404 
405 
406 
407 
40B 
409 
410 
411 
412 
413 
414 
415 
416 
417 
41B 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
43B 
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CHP 
.JNE 
HOV 
.JHP 

BO$: HOV 

, 
CALL 
.JHP 

LlDEFI EOU 
HOV 
CALL , 

LlENDI EOU 
CHP 
.JE 
HOV 

-/CALL 
1I0t EOU 

140$: 

CHP 
.JNE 
HOV 
HOV 
CALL 
CALL 
.JHP 

OR 
150$ EOU 

HOV 
HOV 

CLI 

IN 
AND 
OUT 
POP 
POP 
POP 
POP 
DEC 
.JZ 
INC 
HOV 

. HDV 
.JHP 

SOFOUT: DEC 
POP 
POP 

D_REO+STAT.E_NORH 
Bot 
D_NSTA. S_lDlE 
.hort ptr LIENDI 
AL.OP _EP 
DC ALL 
.hort ,tr LIENDI 

$ 
AL.OP_ASP 
DCALL 

$ 

D_NC"D.OP NUL 
ltOt 
AL.D_NC"D 
DCALL 
$ 

D_NSTA. S_I-'>LE 
140t 
D_EKNT.NULL 
AL,OP_TER 
DCAlL 
DFINISH 
.hort ptr 150S 

DBKEVT+IEVFLQ.ACTEVT 
$ 

AL.D_NSTA 
D_8TAT.AL 

AL.INTAOI 
AL.ENA06 
INTAOI.AL 
DI 
SI 
DX 
CX 
D_SOFT 
SOFOUT 
D_SOFT 
ES.DKSSBV 
BX,DKSPSV 

,0, AnV error. 'rom operation? 
, V, .Jump and handle them. 
, N, Then we're 'Ini.hed , 
,I' there w •• an error 
,Proce •• It 

,Driver ,. In a device-dependent .tate 
,Invo.e devlc~-dependent 
, aUlillarv .tate proce •• or 

, 
,0, 
, N, 

V, 

New·command to e.ecute? 
Ju~ and continue 
Oa·~ .. cuh It 

,0, Are we 'inl.hed with ap? 
N, Jump and continue 
V, Do termination prace •• ln. 

, 
,811nal completion a. the reque.t 

,Start timeout event 

,Update .tate 

","a •• Interrupt. at prace •• or level 
",Elit 'ram Interrupt prace •• lnl 

'" Enable level 6 Interrupt. , , , , , , 
" , 
" , , , , , , , , , , , , , , , , , , , 
" , 

Re.tar. regi.ter. 

0: I. 
V: 
N: 

.o,twar. Interrupt? 
Ta.e .oft.are Int e.lt 
Re.tore 'la. to 0 

dword ptr CS:XITVEC*4+CSWRAP , , , 
ES :- Interrupted SS 
IX :- Interrupt.d 9P 
Common interrupt e.it 

bvte ptr CS: INTCTR+CSWRAP 
ES 
OX 

, , , 
'" Decrement Interrupt counter 
'" Re.tore Interrupt.d ES 
"j Re.tore Interrupted OX 

~: ..... ,; 



DBKIBR CRBOB6/11 Y.~.lan 10.34.11 
DSKISR.SRC 

OOF8' ~B 439 
OOFC' B8 26 OOOA" 440 
0100' BE 16 0009" 441 
0104' IF 442 
OIOS' CF 443 

444 
0106' 445 

446 
441 
44B 
449 
450 
451 
452 

0106' BA IE 0000- 453 
OIOA' 30 FF 454 
OIOC' 01 08 45~ 
OIOE' 2EFF A1 0113- 4'6 
0113' 0127- 451 
0115' 012C- 45B 
0111' 0131- 459 
0119' 011"0" 460 
0118' 0122- 461 

462 
463 

0110' 18 0306 464 
0120' E8 12 465 

466 
461 

0122' 88 FF01 468 
0125' E8 00 469 

470 
411 

0121' IB OOFF 472 
012A' EI 08 413 

414 
415 

012C' 88 FF03 476 
012F' EI 03 477 

47B 
419 

0131' 88 FF05 4BO 
4BI 
4B2 

0134' A2 0002- 4B3 
0131' BB 26 0003- 4B4 

4B5 
0138' BA 16 0000- \. 4B6 
013F' 3A 16 000.0" 4B7 
0143' 14 OA 4BB 
0145' C6 06 0002· 04 4B9 
OI4A' C6 06 0003" 02 490 

3-Au,-83 16:38:6 Pa •• 1-4 

POP AX II. R •• tor. Int.r~u,t •• AX 
HOV SP.DKSPBV .,1 R •• tor. Int.rrupt •• BP 
HOV BB.DKBSSV '" R •• tor. Int.rrupt •• BS 
POP DB '" A •• tore Int.~rupt •• DB 
IRET ,., An' ~.turn 'ram the Inter~u,t ., ..........•...........................•........................•............ , 

REOJPR PROC NEAR .Prac •••• u •• r r.qu •• t 
LOCAL 

• 
••• 0 .... 8YTE D_MeHD I 

D_NBTA • 
D_REO • 

• .10" •• IYTE 
• .10 ... 1 RIB 
• ••• ltch CD REG.FlINC' ( 

HDV BL.D_REG+FUNC 
xon IH.BH 
ADD BX.BX 
JHP CB: 10'[IIJ 

lot OW L5BEEK 
DW L'READ 
OW L5WRIT 
DW L'VFC 
OW L5VFD 

,.01 •• '~IY.r n •• t cam •• n'.' 
,.01 •• 'rlyer n •• t .t.t •• , 

I.DI •• drly.r r.qu •• t blac'.' 

I.Th.n dl.patch r.qu •• t to han.l.r.' 
• NOTE: W •• r. tru.tln. th.t b •• 
• 'unction cad •• will n.y.r •• t 
• thla f.r 

• c ••• RG_VFC : D_MeHD - DP _VFC , D_NBTA - B_DONE • b~ •• ' • 
L~VFC: HDV AX,OP_VFC or (B_DONE .hl 8. 

.ItIP .hart ptr CDHHON 

• c ••• RO_VFD : DJlCHD - DP _VFD I D_NBTA - B_DEP • bre.' I 
L5VFD: HOV AX.OP_VFD or (B_DEP .hl BJ 

.JHP .hart pt~ COHHON 

• ca.. RO_SEEK : D_MeHD - OP _NUL I D_NSTA - B_IDLE • .~... . 
L5BEEK: HDV AI.OP_NUL or (S_IDLE .hl 8. 

.ItIP .hort pt~ CDHHDN 

• • c ••• RO_READ : D_MeHD - DP _IA I D_HBTA - 8_DEP • br •• ' • 
L'AEAD: HOV AI,OP_ln o~ (B_DEP ahl B. 

.ItIP .hart pt~ COHHDN 

I c ••• RO_WRITE : D_NCHD • OP_IW • D_NBTA - S_DEP • b~ •• ' • 
L'WRIT: HOV AI.OP_IWar (S_DEP .hl B. 

JHP .hart ptr COMMON 

• CDHHON: HDV 
HDV 

HOV 
CMP 
JE 
HDV 
HOV 

D_NCMD. AL 
D_HSTA.,," 

DL.D_REO+CUACYL 
DL.D_REO+CYL 
40S 
D_HCMD. OP _IS 
D_HSTA.B_ISEEK 

'\ 

.0, I. Current c,iln'.r corr.ct? 

I Y. Jump .n. r.turn to proc ••• r.q. 
I HI Chan •• r.que.t to B •••• 

'\ 



'\ 

-, 
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DSRI9R CRBOBb/ll ye~.lon 10.34.17 
D9RtBR.SRC 

014F' C3 

No error. detected 

491 
49:l 
493 

,-
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40.: RET 
" ............................................................................ , 

END 
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DSKlST.SRC 

-FFFF 

-0000 

-0001 
-0040 
-0000 
-OOOA 
-OIDe 
-04A7 
-OOOF 
-0055 
-OOAA 
-0400 

~ 

-0000 

0000' 

I 
2 
3 
4 
~ 

6 
7 
B 
9 

10 
11 
12 
13 
14 
1:t 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2' 
26 
27 
20 
29 
30 
31 
32 
33 
34 
3' 

134 
13' 
136 
137 
138 
139 
140 
141 
142 
143 
144 
14' 
146 
147 
148 
t49 
150 

-
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• TITLE DSKTST 

COMPUTER 0088 ASSEMBLY LANGUAGE 
ABSTRACT Ouick te.t of flopp~ di.k .ector bu"er and controller hardware 

.or power-up diagnostic •• Thi. ver.ion run. all the te.t. and 

.et. bit. 'or each I.iled te.t 
REOISTERS USED - AX. BL. CX. DX 
STACK USED - 4 B~te. ma.lmum 

•••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME DSKTST 
BUB TTL 

DEBUG EOU OFFFFH 
BUOTTL EXTERNALS and PUBLICB 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PUOLIC DBKT9T 
EXTERN CRTTBT:NEAR 
EXTERN DECLED:NEAR 
EXTERN DRVTBT:NEAR 
EXTERN DSKINI:NEAR 
EXTERN DSPDIE:NEAR 
EXTERN E_CMD:AB9 
EXTERN E_EVEN:ABS 
EXTERN E_ODD:ABS 
EXTERN E_REG:ABS 
EXTERN LEDOII:ADS 
EXTERN TSTPAT:BYTE 
BECT ROMDAT 
EXTERN DSKC_M:BYTE 
EXTERN DSKB_M:BYTE 
SUB TTL Olobal e,uate. 

The beginning o' the CRT te.t. 
Decrement diagno.tic LED pattern 
Check. 'or connected drive. 
DI.k driver Inltlall.atlon 
DI.pla~ and die routine 
Command e.ecutlon error 
Even-order bit in .ecbu' bad error 
Odd-order bit in .ecbu' bad error 
FDC regi.ter bad error 
Dt •• diagno.tic LED pattern 
Table 0' te.t pattern. for reg I. 

RAM coPv o' di.k control port 
RAM coPv o. di.k .eleet port 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• INCLUDE PEQ:PORTADDR.EOU 
• INCLUDE PEQ:LATCHE9.EOU 

INCLUDE PEO:FLOPPY.EOU 

BUB TTL Local e,uate. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BSYMSK 
C_STPN 
C_STOP 
00_324 
02_000 
04_999 
DSELCT 
EVNMSK 
ODDMSK 
SDFSrZ 

EOU 000000018 Bu.V bit ma.' 'or FDCSTA regi.ter 
EOU OIOOOOOOB Step-ln/noupdate/unload/noveri'v/6 
EOU 11010000B Force interrupt/nointerrupt. 
EOU 10 32.4 u.ec delav count 
EOU 476 20.000 m.ec dela~ count 
EGU 1191 4.9998 m.ee delav count 
EGU OFH D •• el.et-all code 
EGU OIOIOIOIB Even bit. ma.' for .eebuf error. 
EGU 101010100 Odd bit. ma.' 'or .eebuf error. 
EOU 1024 • Bile Q' •• ctor bu"er in bVte. 
SUB TTL Top level 0' power-up di.k dlagno.tic. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BECT ROMCOD 
ASSUME CS:ROMCOD.DS:ROMDAT 

DSKTBT PROC NEAR 

\ 
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OSKT9T CR80B6/11 ye~.'on 10.34.17 
Top leyel 0' powe~-up dl •• dlagno.tlc. 

0000' 
0003' 
0005' 
0007' 
000." 
OOOC' 
OOOF' 
oolil' 
0015' 

OOIS' 
00IS' 
0011' 
0010' 
OOIF' 
OOill' 

00il4' 
00il7' 
OOilA' 

OOilC' 
OOilE' 
0030' 
0033' 
0035' 
0036' 
003S' 
003A' 
003C' 
003F' 
0041' 
0043' 
0045' 
0046' 
0047' 
0049' 
0048' 
004C' 
004E' 
OO:JO' 
00:J4' 

00:J6' 
00:10' 
OO'A' , 
OO:JC' 
OO:lE' 
0060' 
006i1' 

EB 001' 
OB-Dil 
74 05 
10 OA. 
E9 0005" 
EB 0003" 
EB 0004" 
EB OOOil" 
E., 0001" 

AO OOOC" 
24 3F 
OC 00 
E6 00 
Ail OOOC" 

IA OOilO 
10 0100 
30 FF 

BI C, 
E6 il2 
19 03Ft" 
Dl CB 
EE 
DO DO 
E2 F8 
E6 22 
19 03FF 
BB C, 
Dl CB 
BA DB 
EC 
9F 
30 DB 
OB C7 
9E 
DO D3 
E2 F' 
BI F:t FFFF 
7B D6 

DI ED 
73 D2 
30 Dil 
BA C7 
AB ,:t 
74 03 
BO CA 07. 

151 
l'iI 
1'3 
154 
1'5 
1'6 
t:J7 
.,B .,9 
160 
161 
162 
163 
164 
165 
166 
167 
16B 
169 
170 
171 
17i1 
173 
174 
17:t 
176 
177 
17S 
179 
IBO 
IBI 
IBii 
IB3 
IB4 
IB:t 
IB6 
IB7 
lOB 
IB9 
190 
191 
19i1 
193 
194 
19:t 
196 
197 
19B 
199 
200 
201 
il02 

._,1,.. •. 

3-Aug-B3 16:39:40 
DSKTBT.BRC 

Pal. I-I 

CALL 
OR 
JZ 
ttOV 
..IMP 

NOFAIL: CALL 
CALL 
CALL 
..IMP 

BBFTBT 
DL,DL 
NOFAIL 
AL,LEDOIl 
DSPDIE 
DRVTBT 
DSKINI 
DECLED 
CRTTST 

Perform 'loPPV di •• t •• t. 
0: Did anv t@.t. ,.ll? 

N: Continue DSKlST 
AL :- DI.l diagno.tlc LED pattern 
Now. 'A dl.pl.V and die 
B •• what driv •• we'v. ,at 
Initlaill. di.l driver 
Decr •• ent dlagno.tlc LED pattern 
Continue with CRT t •• t 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUB TTL BIFTST - S.ctor bu"er t •• t 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
B8FTBT: 

• 

MOV 
AND 
OR 
OUT 
MOV 

HOV 
HOV 
XOR 

B8F _LP: t10V 
OUT 
MOV 
ROR 

N_LOOP: OUT 
RCL 
LOOP 
OUT 
HOV 
HOV 
ROR 
MOV 

R_LOOP: IN 
LAHF 
XOR 
OR 
BAHF 
RCL 
LOOP 
XOR 
.IS 

BHR 
.INa 
XOR 
MOV 
TEST 
JZ 
OR 

AL,DSKC_M 
AL,t1I1ASK 
AL,ACCBUF 
DSKCy.AL 
DSKC_M.AL 

DX,BECIUF 
8P.01000000008 
IH.IH 

AX,IP 
RSTBUF.AL 
CX. BIFBIl-1 
AX, I 
DX.AL 
AL. I 
NJ-OOP 
RSTBUF,AL 
ex. BDFBIZ-I 
AX.BP 
AX.I 
IL,AL 
AL,DX 

AL.8L 
BH.AL 

IL,I 
R_LOOP 
IP.OFFFFH 
SBF _LP 

IP. I 
SBF _LP 
DL.DL 
AL.BH 
AL.EVNHSK 
EVN_OK 
DL.E_EVEN 

AL :- RAM copV o. control port 
AL :- bu".r control bit. onlw 
AL :- .et up 'or CPU (--) BUFFER 
Hit control port 
Update RAM copW 

DX :- Polnt.r to •• ctor bu".r 
BP :- t •• t patt.rn 
IH :- E~ror bit accumulat.r 

BP :- COPw o' t •• t pattern 
R ••• t .ecbu' counter 
CX :- .ecbu' .t •• In bVt •• 
Set the carrw fla, correctlv 
wrtt. out the data 
wall It 
writ. to all o' •• ctor buffer 
Re •• t .ector bu'fer count.r 
CX :- .ector bu.'er .1 •• In bVt •• 
Oet .tartlng t •• t pattern 
Bet the carrv 'lag correctlv 

AL :- data 'rom .ector buffer 
Save carrw 'Ia. 
AL :- bit. In error (If anv) 
BH :- Accumulated bad bit •• 
R.trelve carrv 'lag. 
O.nerate ne.t te.t bvte 
continue till te.tln, flnl.hed 
te.t the complement 

0, Done with .tralght and camp? 
N, Jump and do comple.ent. 

,0, All nine loops? 
, NI Jump and continue • 

Cle.r error accumulator. 
AH :- copV of the bad bit. 
0: Ar. anv even-order bit. bad7 

N: Co checl the odd bit. 
Y: Bet even bit bad indicator 

.(l.,; 



, 
, 
, 
'1 

j 

) 

DSKTST CABOB6/11 vet'don 10.34. 17 3-Aul-S3 16: 38: 40 Pa.o 1-2 
SBFTST - Sector bu"or to.t DSKTST.BRC. 

006S' 
0067' 
0069' 
006C' 

006C' 
006C' 
006F' 
0071' 
0073' 
00711' 

007S' 
0078' 

007E' 
OOBI' 
OOB3' 
00B7' 
00B9' 
OOBO' 
OOBF' 
0091' 
0094' 
0096' 
009S' 
009C' 
009E' 
OOAO' 
ooA4' 
00A6' 
00A7' 
00A9' 

ooAI' 

OOAE' 

~ -... ;" 

OOAE' 

OOAE' 
0080' 

AB M 
74 03 
SO CA os. 

AD OOOC· 
24 3F 
DC BO 
E6 00 
Ail OOOC· 

IE 0001· 
89 0004 

OlESA 04 
E6 21 
2EBA 44 01 
E6-22 
2EBA 44 02 
E6 23 
E4 21 
2E3A 04 
7~ 111 
E4 22 
2E3A 44 01 
711 OD 
E4 23 
2E3A 44 02 
711 011 
46 
£2 DS 
E8 03 

80 CA 09. 

80 DO 
E6 20 

\-

203 
a04 
ao~ 

206 
207 
20B 
209 
210 
211 
212 
al3 
214 
21~ 

216 
217 
als 
al9 
a20 
2:n 
222 
223 
224 
225 
226 
227 
22B 
229 
230 
231 
232 
233 
234 
235 
236 
237 
23B 
239 
240 
241 
242 
243 
244 
245 
246 
247 
24B 
249 
2:t0 
2,a 
2'2 
2'3 
2'4 

EVN-'JK: TEBT 
JZ 
DR 

ODD_OK: 

AL,DDOHSK 
DOD_OK 
DL,E_ODD 

0: Aro an, odd-ardor bit. b.d1 
N: go to.t .nother b,t. 
V: Sot odd bit b.d Indlc.tor 

JHP SHORT REOTBT Th.n 'A t •• t tho dl •• controllor 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SU8TTL REOTST - FOC r.ll.ter t •• t 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
REOTST: 

, 

HO" 
AND 
DR 
OUT 
HOY 

HOY 
HOY 

REO_LP: HOY 
OUT 
HOY 
OUT 
HOY 
OUT 
IN 
Ct1P 
JNE 
IN 
CHP 
JNE 
IN 
Ct1P 
JNE 
INC 
LOOP 
Jt1P , 

REOBAO: OR 

• REO_OK: 

AL,D9KC_H 
AL,HHASK 
AL,ACCFOC 
OSKCj".Al. 
D9KC_H,AL 

SI,OFFSET TBTPAT 
CX.4 

AL.CB:8VTE PTA[BIJ 
FDCTRK,IIL 
AL.CB:IYTE PTR IESIJ 
FDCSEC.AL 
AL.CB:8YTE PTR 2[SIJ 
FDCOAT.AL 
AL.FDCTRK 
AL.C9:8YTE PTR [SIJ 
REOBAO 
AL.FDCSEC 
AL,CB:BVTE PTR I[SIJ 
REO lAD 
AL,FDCDAT 
AL.CB:8YTE PTR 2[BIJ 
RE08AD 
BI 
REO_LP 
SHORT REO_OK 

DL.E_REO 

AL :- R~H CD" a. control port 
AL :- buff.r control bit. anI, 
AL :- •• t up 'or CPU (--) FOC 
Hit control port 
Upd.to RAH cop, 

BJ :- addr ••• 0' t •• t p.tt.rn t.b •• 
CX :- •• t t •• t count 'or 4 to.t. 

T •• t p.tt.rn 
Lo.d p.tt.rn In tr.c' r.ll.t.r 
T •• t patt.rn 
Lo.d patt.rn In .octor r •••• t.r 
To.t panorn 
Lo.d patt.rn In d.t. r •••• t.r 
IlL :- Pat torn 'rD. tr.c' r •••• t.r 
0: I. patt.rn 0.1 

N: 00 In.'cat. r.,I.t.r •• llur. 
AL :- Patt.rn 'ro ••• ctor re.l.t.r 
0: I. patt.rn 0.1 

N: 00 'nd'c.t. r.ll.t.r •• I'ur. 
AL :- Patt.rn 'ro. data r •• a.ter 
0: I. p.tt.rn •• 1 

N: 00 'n.'c.t. rOI •• t.r '.'Iuro 
Po'nt to n •• t to.t p.ttorn 

Contlnu. r •••• t.r to.t 

S.t r.,I.t.r ' •• 1 ••• n.'cator 

Jt1P CHOTBT Th.n 10 t •• t tho dl •• controll.r 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

BUITTL CHOTBT - FOC com •• nd te.t 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHOTBT: 

HO" 
OUT 
HO" 
HOY 
OUT 

AL,DSELCT 
OSKS_P.AL 
OSKB_H,AL 
AL,C_STOP 
FOCCHD,AL 

r-'\ 
,/ 

AL :- d ••• loct ov.r,thlnl cod. 
Hit 'Iopp, s.l.ct port w.th th.t 
Also up •• t. RAH cop, 
AL :- comm.nd to .to. FDC 
T.ll FOC to stop 
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"I 
DSKTST CR8086/11 Ye~.lon 10.34.11 3-Aul-83 16:38:40 P.le 1-3 
CMDT8T - FDC comm.nd t •• t DSKTST.SRC 

""' 4' 

008.r' a" OOOA .r" I10V CX.DO_324 W.lt .bout 32.4 u.ec 
008" E.r FE 2'6 LOOP • 

""' 2'7 
00B1' 80 40 2'8 MOV AL.C_STPN AL :- .t.p-In command 
OOB'" E6 20 2'" OUT FOCCMO.AL Hit floPPV command port with th.t 

""' 260 
00B8' a" OIDC 261 MOV CX.02_000 W.lt .bout 2 m •• c 
OOBE' E.r FE 26.r LOOP • "" OOCO' E4 20 263 IN AL.FDC9TA , AL :- 'lopPV .t.tu. 
00C2' 24 01 264 ANO AL.BSVMSK , 0: I. controll.~ .tlll bu.,? 
00C4' 74 DC 26' .IZ CMOBAD I N: To e.~I.,. go die 

') 266 
00C6' a" 04A7 267 MOV CX.D4_".,., W.lt tot.l o' 7 ••• c 
DOC'" E2 FE 26B LOOP • "" 26" 
ooca' E4 .r0 270 IN AL.FOCSTA AL :- FOC .t.tu. 
OOCO' .r4 01 271 ANO AL.8BVM9K , 0: Is the controll.r .tlll bus.,? 

"') OOCF' 7' 01 272 .INZ CM08AO I Y: Should b. 'Ini.h.d now. d.mmlt 
273 

0001' C3 274 RET I N: All t •• t. don •• r.tul'n -" 275 , 
000.r· 276 CMOaAD: 
00D2' 80 DO 277 MOV AL.C_STOP AL :- Comm.nd to .top FOC 
0004' E6 20 27S OUT FOCCMD.AL Hit 'lopp, command port with th.t 
0006' 89 OOOA 27" MOV CX.00_324 W.lt .bout 32.4 u •• c O.S 
0009' E.r FE 2S0 LOOP • 3·1.6 

2BI -------
2B2 32.4 
2S3 

0008' 80 CA 06. 2S4 OR OL.E_CMD S.t comm.nd t •• t '.Il.d Indle.tol' 
OODE' C3 2S' RET And r.turn 

2S6 , .................................................•............................ .. 
" 

2B7 ENO 

No .rror. d.t.ct.d 

~-, 

o 

o 
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FLPolR CRBOB6/11 Yerslon 10.34.17 
Flopp, dl.k g.n.rlc ol.k Op.r.tlon. 

\ 

I 
~ 
3 
4 
:t 
6 
7 
B 
9 

10 .. 
1~ 
13 
14 
l:t 
16 
17 
IB 
19 
~O 
~I 
~~ 

~3 
24 
~:t 

~6 

~7 

~B 

~9 

30 
31 
3~ 

34 
3:t 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4:t 
46 
47 
48 
49 
:to 
:tl 
:til 
:t3 
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Pall 1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• TITLE FLPDIR 
• COMPUTER BOBB ASSEMBLY LANGUAGE 
• ABSTRACT Contain. cod. which Implement. the P., •• u. dl.k driver 

gen.rlc DI.k Operation, 'or the 'lapp, dl,k controll.r: 

FLPFI 
FLPIR 
FLPIW 
FLPVFC 
FLPVFD 
FLPIS 
FLPASP 
FLPEP 
FLPRI9 

Forcl-interrupt Cnot u.ed '01' 'lopp, dl.k. 
Initiat. Re.d 
Inltiat. Writ. 
Initiat. V.rl', CRC 
Initiate Veri', D.t. 
lnl tiat. S •• k 
Au.iliar, Stat. Proc ••• or 
Error Proce.,or 
R •• d .n4 Interpr.t St.tul 

Al.o cont.ln. the 'ollowlnl .vent .ntr, point.: 

FLTlHE 
MOTOFF 

g.n.ral 'lapp, dl.k timinl ev.nt 
Flopp, dl.k motor tlm.-out h.ndl.r 

And the .ollowlng .ntr, point call.d durlnl pow.r-up t •• tlng: 

FRCINT - Terminat. FDC p.ndlng oper.tlon 

REGISTERS USED 

BTACK USED -

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME FLPDIR 
SUBTTL Flopp, dl •• a.n.rlc 01 •• Oper.tlan. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• Th •• ollowlng '1 ••• w.r. m.d. In v.r.ion t.OI: 

• Probl.m: HSDOS 0001 - "dl.k-ROM no '1'1'01' report.d an DRO loW". 
Solution: Th. "no dat.- '1'1'01' i. now compreh.nd.d b, FLPRS 

• Prabl.m: HSDOS 0003 - "dl.'-ROM S •••• 1'1'01' r.portlng too global". 
Solution: Th. '1'1'01' proc ••• or, FLPEP, now do ••• "read addr ••• " operation 
wh.n a "record nat 'aund" error occur. and u.e. the In'ormatlon lalned 
thereb, to b.tt.r de'lne the actual problem/errar. 

• Probl.m: the "'orc.-Interrupt-on-ne.t-ind •• -mark" trick to d.t.rmine I' 
m.dla I. pre •• nt in the drive i. not need.d •• the 'lapp, di •• controll.r 
count. Ind •• mar', during lID .nd tim •• out .,t.r :t have p •••• d (1 •• cond 
.nd r.turn. "r.card not 'ound" i' the operation h •• not completed. Th.t 
logic doe.n't war' .n,wav. 
Solution: That logic was removed to m ••• room 'or the '1. 'or MSDOS 0003 
which correctl, return •• 1'1'01' code. 'or theortglna •• Ituatlon a. well. 

• • di •• drlv.r not waiting For dl •• motor. to .tabllil'. 
Th ••• l.ct logic, SELECT. hal b •• n modiFI.d'to corr.ctl, d.termln. the 

.• motor'. current .tatul and Initiate a d.lav I' need.d. 
• • Ne.d the 30 m •• e h.ad-.ettling d.la, a,ter ••••• 

\ 
\ 
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FLPDIR CR8086/11 ve~.lon 10.34.11 
Flopp, •••• O.n.rlc D ••• Operat'on. 

-0000 

-0000 

-0000 

-OOOF 

54 
55 
56 
57 
5a 
59 
60 
6. 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
16 
77 
78 
79 
80 
81 
82 
83 
84 
a5 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

190 
191 
192 
193 
220 
221 
222 
223 
224 
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Page 1-1 

Th ••••• IOlic. FLPI9 •• tor •• a •••• to b. u •• d b, the Inltlat. 1/0 10,lc. 
INITIO. wh.n i •• u.in, 110 comm.nd. to the 'lapp, di •• controll.r. INITIO 
clear. thl •••••• ft.r using It .0 that the delav i. induc.d onlV i.medi
at.lv .0110wlng •••• op.rations. 

The 'ollow'nl change. were made In ver"on 1.22: 
• The Motor of' tim. ha. b.en reduc.d to 10 s.cond. and the •• lect 10,lc 

Mod •• I.d so that when an •• t.rnal drive Is s.l.ct.d. the .nt.rnal motors 
ar. not turn.d 0". Motor. ar. turned on a. needed and turned 0" onlV 
when no act'vltv on anv drlv. ha. be.n d.t.cted 'or 10 .econds. 

• Bam. d.bu, cod. wa. removed to ma •• room for the chang ••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PUBLIC DEFINITIONS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECT ROHCOD 
PUBLIC FLPDIR Floppv d'" D'" Inhr.ac. Routln. 
PUBLIC FLTIME • FloPPV tlm.out .ntrV point 
PUBLIC FReINT • Termlnat. FDC 'unction In pro,r.s. 
PUBLIC MOTOFF • Turn a •• all .10PPV drive motors 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• EXTERNAL REFERENCES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECT ROMCOD 
EXTRN 80FINT:NEAR 

EXTRN TltIOUT: NEAR 

So.tware Int.rrupt routine 
.ubstltuted 'or FLTIHE 

Th. tlm.out subroutine 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECT ROMDAT 
EXTERN D_EKNT:BVTE 
EXTERN D_NCMD:BVTE 
EXTERN D_NSTA:BVTE 
EXTERN D_REO:BYTE 
EXTERN D_sOFT:BYTE 
EXTERN D STAT: BYTE 
EXTERN D=WKBP:BYTE 
EXTERN DSKC_M:BYTE 
EXTERN DSKS_M:BYTE 
EXTERN FLIEVT:BYTE 
EXTERN FL2EVT:BYT£ 
EXTERN INVALID:AB9 

D ••• drlv.r error count.r 
Di •• drlv.r n •• t ,.nerlc opcode 
DI •• driver ne.t .tat. " 
Reque.t In'ormatlon Bloc' 

• Boftwar. 'nt.rrupt .1., 'or D9KI9R 
• DI •• driver curr.nt .t.te 

Di •• drlv.r ,eneral work.pace 
Memorv Im.ge o' 'lopp, control port 
Memorv Image 0' .10pPV .elect port 
FloppV dl •• motor-of' timing event 

• Flopp, dl •• ,eneral usa,. tlMln, .vt 
• Invalid po.ltlon value 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PEGASUS INTERRUPT VECTOR9 
• INCLUDE PEQ:VECTOR.EOU 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PEGASUS DISK HARDWARE CONSTANT DEFINITIONS 

INCLUDE PEQ:FLPADR.EOU 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 1/0 and Int.r'ace control port m •• ' used b, INITIO 
10_M9K EOU (not PRECMPt and (not SIDE_O) and MMASK 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• FLOPPY DISK CONTROLLER DEFINITIONS 



FLPDIR CRBOB6/11 v.r.t.n 10.34.17 
FI.pp, dl •• G.n.rle DI •• Op.r.tl.n. 

-0008 

-OOD4 

-0092 

-0001 

-0018 

-0040 

-OOA2 

-DOFF 
-0000 
-0001 
-0002 
-0003 
-0003 

-0004 
-000' 
-0006 
-0007 
-0007 

, 

225 
226 
281 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
363 
364 
365 
366 
3BI 
382 
383 
384 
404 
40' 
406 
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P.g. 1-2 

INCLUDE PEG:FLPCHD.EOU , ..•••••....................................................................... , ............................................................................. . 
FII EOU CJFOR .r IHHEDI , F.re.-Int.rrupt-I ... dl.t. e .... nd 

• INTIDM EQU C_FOR .r INDEXP , F.re.-Int.rrupt .n Ind •• pul •• , 
READ EQU C_RDS G1' T2BCHK • R •• d with .Id.-•• l.et eh.e' 
I 
REBTOR EGU C_REB .r TlBT06 I R •• tor. eo .... nd 

B ••• + upd.h + I •• d + 6 .... e , tr.e. h •• d .tep 

• r.g r.t. 
BEEK EGU C_BEE or TIUPDT or T1HLOD or TIBT06 

• 8TEPIN EGU C_8T1 or TlBT06 I Bt.p-In co_.nd 
I 
WRITE EGU C _WAB or T2BCHK I Writ. with .Id.-•• I.et eh.c. 
I ••• • •••••••••••••• ••••••••••••••••••••• ••• ••••• ••• • ••••••••••••••••••••••••••• 

• BTATE DEFINITIONS (GENERAL • FLOPPY) 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INCLUDE PEG:DBKBTA.EOU • Includ. dl •• drlv.r .t.t •• qu.t •• 

• B_DEP EQU 
B_IDLE EQU 
B_WAIT EQU 
B_ISEEK EQU 
B DONE EQU 
8:HAX EQU 

255 
o 
1 
2 
3 
3 

B •••• -) Driver .t.t •• 
D;vle.-d.p.ndent cod. MU.t •• t .t.t. 
W.ltln, 'or. r.qu •• t 
W.ltlng to r.tr, • r.qu.st 

• I .. pllclt •••• pendln~ 
I Op.r.tlon campl.t.d 
• Th. hlgh •• t ".t.nd.rd- .t.t. nu.b.r 
• Oth.r v.lu ••• r. d.vlc.-dep.nd.nt 

I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

BJFRX EQU B_HAX+l • Flapp, r •• d tr.n.'.r .t.t. 
B_VFD EQU B~AX+2 • V.rl'. d.t •• t.t. 
B_RECI EOU B_HAX+3 Att •• ptlng .rror r.e.v.r, .t.t. 
B_RDA EQU B_HAX+4 Prac ••• lng r •• d •• dr ••• 
BJFHAX EQU B_HAX+4 I Th. hlgh •• t v.lu •• 'lapp, d •••• t.t. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DISK ERR DR CODE DEFINITIONB 
INCLUDE PEG:DBKERR.EOU 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DIT STRUCTURE DEFINITION 

INCLUDE PEQ:DBKDIT.EOU 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

GENERIC OPCODE DEFINITIONB 
INCLUDE PEQ:DSKDP.EOU 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
110 OPTIHIZATION CONSTANTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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FLPDIR CRB096/11 v.r.lon 10.34.17 
Flopp, .1 •• G.n.rlc DI •• Op.ratlon. 

~ . 

-0004 
-OOOB 

-0000 
-0002 

\. 

407 
400 
409 
410 
411 
41:;1 
413 
414 
41' 
416 
417 
41B 
419 
4:;10 
421 
42:;1 
423 
424 
42' 
426 
427 
42B 
429 
430 
431 
43:;1 
433 
434 
43' 
436 
437 
43B 
439 
440 
441 
44:;1 
443 
444 
44' 
446 
447 
44B 
449 
46' 
466 
467 
46B 
469 
470 
471 
472 
473 
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Th. REPFAC con.t.nt I. v.ed 'or gener.tlng cad. In the loop. which tran".r 
d.ta to .nd fro. the •• ctar buffer. "Loop pac.'ng" ••• n. th.t the cont.nt. a. 
the loop .r. r.pe.ted '0 that the loop count m., b. reduced. Loop overh •• d I. 
reduc.d, .p •• dlng up the oper.tlan over.ll. 

P.c.lng •• ctar •• ra hare •• pr •••• d •• tha number a. bat. to .dJu.t the •• ctor 
.1 •• (IN WORDSt .ar v.a •• the loop covnt.r In the .at. tr.n.f.r loop. 

Tha nv ••• r o. tl ••• tha d.ta mova op.rataona I. r.p •• t.d within the data 
tr.n".r loop a. callad the r.p •• t count. Thl. ,v.ntltv doubl •• 'ar •• eh .It 
po.ltlon the .aetor .1 •• count aa .hl.t.d laft. Th.r.for •• the r.l.tlon.hlp 
I.: rep •• t count - 2 A p.e.lng factor. 

NOTE: a.ctor slla Is .tqred In bVt •• , but d.ta tran.'.r. ar. all in word •• 
Th.re'or •• all .igura. ar. adJu.ted to war. with word apar.tlan •• 

Tha 'ollowlng t.bl. ahow. relatlv. par'orm.ne. a. varlou. p.e.lng •• ctar •• 
Th •• Ingl.-.vt. d.t. tr.ns'.r loop .Igur ••• r. Included •• the •••• IIn. 
parform.ne. r.'.r.nce. 

PACKING 
FACTOR 

o. , 
I 
2 
3 
4 , 
6 
7 

DATA 
TRANSFERED 

1 BYTE 
1 WORD 
2 WORDS 
4 WORDS 
B WORDS 

16 WORDS 
32 WORDS 
64 WORDS 

CLOCK 
CYCLES 

26112 
11'20 
9344 
B:256 
7712 
7440 
7304 
723.6 

RELATIVE 
TIME 

100. OX 
44.1X 
3'.SX 
31.6X 
29.'1-
2S.51-
27.B1-
27.71. 

RELATIVE 
PERFORMANCE 

1.00 
2.26 
2.79 
3.16 
3.39 
3.'1 
3.59 
3.61 

LOOP 
SIZE 

7 BYTES 
4 BYTES 
6 BYTES 

10 BYTES 
IS BYTES 
34 BYTES 
66 BYTES 

133 BYTES • 

• - loop mu.t hav. ha •• If'er.nt tar.inating In.tructlon •• quence ~ requlr •• 
a .llghtlV dlf'er.nt Inttt.11 •• tlon Can •• or. r.gl.t.rt bvt do •• not 
Incur anv mar. tl •• overhead In the loop th.n with the other •••• p1 ••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
REPFAC EGU 4 , P.c.'ng '.ctor 
REPKNT EGU I .hl (REPFAC-It , R.pe.t count , ...•.......................................................................... 
• RIB STRUCTURE DEFINITION 

INCLUDE PEG:DSKRIB.EOU 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• TIMING EVENT DEFINITIONS , ..••.........•...........•.....................•...........•.................. 

INCLUDE PEG:TIMEVT.EOU 

• TIHING EVENT OFFSETS , 
IEVLNK EGU 
IEVTlD EGU 

OOH 
02U 

Lin. painter 
Ta" Id 



FLPDIR CRaOa6/11 v[".lon 10.34.17 
Flo", .1.' O.n.~lc DI.' O,.~.tlon. 

-0003 
-0004 
-0006 

-0004 
-ODDS 
-0006 
-0007 

-0080 
-OOOC 
-0014 
-0190 

-0000 
-0001 

-0000 

0000' 

,. 

474 
475 
476 
477 
47B 
479 
480 
481 
4BiI 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
:t03 
504 
505 
:'06 
507 
50B 
509 
510 
51l 
512 
513 
:t14 
515 
516 
:t17 
:,.B 
519 
:tilO 
521 
52i1 
523 
:t24 
525 

3-Auf-a3 16:39:29 
FLPDIR.8RC 

IEVFLO EGU 
IEVCTR EGU 
IEV8U8 EOU 

• • Ev.nt n •• _ 
t 
EVTTVP EGU 
EVTACK EGU 
EVTEXP EGU 
EVTBTA EGU 

03H 
04H 
06H 

4 
II 
6 
7 

Pa,. 1-4 

Fl ••• 
Count.~ 
Subroutln •• dd~ •• _ 

Ev.nt ttl. 
Ev.nt .c'nDwl ••••• 
Ev.nt •• ,I~ •• 
Ev.nt .t.tu. 

011 - Int.~~u't/T ••• 
011 - V •• /No 
011 - Na/V •• 
011 - In.ctlv./Actlv. 

t •••••••••••••••••••• • ••• •• •••••••••••••••••••••••••••••••••••••••••••••••••••• 

ACTEVT EGU I .hl EVT8TA t Ha •• 'D~ •• ttln, bit to .ctlv.t •• vnt 
INDXTI EGU Iii Ind •• ,ul •• w.lt Int.rval - 300 ••• c 
HUNTI" EGU 20 t DI ••• ato~-on w.it - 1/2 •• c 
HOFTI" EGU 400· • HotD~-O" tl •• out Int.~v.l - 10 •• c 
t •••••••••••••••••••••••• • ••• ••• ••••••••••••••••••••••••••••••••••••••••••••••• 

I WORKSPACE OFFSETS 
I •••••••••••••••••••• • •• •• ••• •••••• ••••••• ••• •••••••••••••••••••••••••••••••••• 
F_LCHD EGU 0 t FD~ •• vln. l •• t FDC cD ••• nd I •• u.' 
F_DLAV EGU I I FD~ •• vinl •• 1., ••••• 't.~ •••• 
I •••••••••••••••• • •• •••••••••••••••••• •• • •• ••• ••••••••••••••••••••••••••••••••• 
I HACROS 

I •• •• ••• •••• •• •••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
EVENT HACRO XEVT.XTIH.XWHERE t st.~t an ev.nt 

IFNB (XWt-ERE) 
HOV wa~. pt~ XEVT+IEVSUB.o" •• t XWHER.E 
ENDIF 
HOV 
DR 
ENDH 

wa~. pt~ XEVT+IEVCTR.XTIH 
XEVT+JEVFLO.ACTEVT 

I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

KILEVT HACRO XEVT I C.nc.1 an active ev.nt 
AND XEVT+IEVFLG. not ACTEV.T 
ENDH 

t •••••••••••••••••••• • ••• • ••• ••••••••• •••• ••• •••••• • ••••••••••••••••••••••••••• 
I BEGINNING OF THE CODE AREA 
I ••••••••••••••• •• •• ••• •• ••••••••••••• ••• • ••••••••• • ••••••••••••••••••••••••••• 

SECT ROHCOD 
ASSUME CS:ROHCOD.DS:ROHDAT.ES:NOTHING 
SUBTTL Flapp, dl •• ODD ~outln.: FLPDIR 

I •• • ••••••••••••• ••••• ••• •• •• •••••••••• •• ••••••••••••• ••••••••••••••••••••••••• 
I NAHE: FLPDIR - Flapp, DI .. Int.r'ac. Rautin. 
I ABSTRACT: Thl. I. the c.ll Int.~'ac. to the 'lop" ., •• G.n.~al DI.' 

Op.~atlon ~outln ••• 
INPUTS: • AL - 'unction co •• 'alw.,. v.ll,. 

• SS:BP •• the dl.' '~Iv.~ data .~ea 
PROCESSING: • Trans'.r cont~ol to the .pprop~l.t. Gene~ic DI.' Oper.tlon 
REGI9TER9: AX plu. whatever tr.n.'e~.d routine u ••• 
STACK USED: Wh.tev~ the cal ... routln. u ••• (up to .bout 12 b,h. t 

t •••••••••• • ••• •••••••••••• •• •••••••••••• •••••• • ••• •• •••••••••••••••••••••••••• 
FLPDIR PROe FAR 
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FLPDIR CR8086/11 y.~ •• on 10.34.17 3-Aul-83 16:39:~9 Pal. I-~ 
FloPPV dl.l ODD ~outln.: FLPDIR FLPOIR.SRC 

0000' 
0001' 
0003' 
000:1' 

OOOA' 
OOOA' 
OOOC' 
OOOE' 
DOlO' 
001~' 
0014' 
0016' 
0018' 
OOIA' 
OOIC' 
DOlE' 

0020' 
OO~O' 
0022' 

0024' 
0024' 

0026' 
002B' 

99 
01 CO 
98 FO 
~EFF A4 OOOA" 

0138" 
OIEB" 
02:m" 
OIDI" 
013C" 
OI~D" 
01D6" 
OIDC" 
OIBF" 
029E" 
02B7" 

80 80 
E8 O~ 

80 00 

84 3F 
E8 DE 

, 
I. 

~~6 
~27 

~2B 
~29 

~30 
:131 
:132 
533 
534 
535 
536 
537 
~3B 

~39 

~40 

541 
54~ 

543 
544 
545 
~46 
547 
S48 
S49 
S50 
:lSI 
S52 
553 
554 
55:1 
556 
557 
55B 
559 
560 
561 
562 
563 
564 
565 
566 
567 
56S 
569 
570 
571 
572 
573 
574 
575 
576 
577 

caw 
ADD 
tIOV 
.JHP 

AX,AX 
91, AX 
CS: CHDT8UBI] 

Cony.~t l.n.~lc opcod. to ward 
Conv.rt ,en.rlt opcod. to Ind •• 
SI :- Jump table lnde. 
Branch to rout In. , ............................................................................ . 

CHDTBl LABEL WORD O.nerlc di •• op.ratlon. Jump table 
DW FLPFI Vector: Fare. int.rrupt 
DW FLPASP Vector: Au.lliarv .tat. proce •• or 
DW FLPEP Vector: Error proc ••• or 
DW FlPIR Vector: Initiate r.ad 
DW FLPIS Vector: Inltiat ••••• 
DW FLPIW Vecto~: Initiate writ. 
DW FLPVFC Vector: Verl'w CRC 
DW FLPVFO Vee tar: V.r I'll data 
DW FLPR9 Vector: Read .tatu. 
OW FLPOON V.ctor: Reque.t termination 
DW FLPTER V.ctor: T.rminat. 'lopp, r.qu •• t 

I •••••••••••• • •• •••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
BUBTTl Flap" dl •• int.rnal ODD routin.: CPU ••• (tIODIFY INTERFACE CTL) 

I •••••••••••• ••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
I NAHE: CPU ••• 
I ABSTRACT: Hodl'I •• the int.r'ac. control bit •• 0 that the CPU can tall to 

the Flop,V Di •• Controll.r (FOC) or the Sector Bu"er (BUF). 
- CPUFOC: Set CPU (--) FOC 
- CPU8UF: B.t CPU (--) •• cto~ bu".~ 

REOISTER!;!: AX 
STACK USED: 4 bVt •• 

I •• ••••••••• •• •••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
CPUFDC PROC NEAR 

HOV AL.ACCFOC 
.JHP .hort ptr CHOHOO 

AH :- btt pattern 'or CPU (--) FOC 
00 chan,. Int.rface mod. , ....•.•....•...•....................•..................... ~ .................. . 

CPU8UF PROC NEAR 
tIOV AL.ACC8UF 
.Jt1P .hort ptr CHOtlOD 

AH :- bit patt.rn 'or CPU (--) aUF 
00 chan,. Int.r'ac. made 

I •••••••••••••••• • ••• • ••••••• • ••••• • •••• • •• ••••••••• ••••••••••••••••••••••••••• 

CHgHOD: tIOV AH.HHABK I AH:- Inter'ac. mod. bit ma.' 
.JHP .hort ptr HITC_P 00 chang. int.r'ace control port 

I •••••••• ••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
BUBTTl Flop,W dl.t Int.rnal ODO rout In.: FLTIHE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FLTIHE I. call.d b, the .,.tem tlmtnl .Y.nt routine (driven h, the 
.,.tem clocl) wh.n a ,eneral 'lo,p, timing event (a •• oclated with the ev.nt 
data .tructur. label.d: FL2EVT) •• plr ••• Th. two 'Io,p, timing event. handl.d 
ar.: the walt for a motor to came up to .pe.d & the walt 'or an Interrupt on 
an Ind •• pul •• when proc ••• ing a timeout .rror. 
PROCESSINg: • Interrupt Into the dl.' Int.rrupt •• rvlce rout In. 
REOISTERS USED: none 
BTACK USED: 6 b,te. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FlTIHE PROe NEAR 

INC O_SOFT Ha' •• o,tware interrupt 'la. non-O 

, ...... 



.' 

FLPDIR CRBOBb/l1 v.r"an 10.34.17 3-Au,-B3 Ib:39:29 Pa.. I-b 
Flop,. dl •• lnt.rnal ODD raut'n.: FLTIHE FLPDIR.BRC 

002A' 
002A' 
0020' 
002F' 
0031 ' 
0033' 
003" 
0037' 

003B' 
003B' 
0039' 
003A' 
003E' 

EB FFF3 
BO DO 
Eb 20 
BO OA 
FE CB 

" Fe 
C3 

9C 
FA 
22 26 OOOA" 
OB EO 

, 

:J7B 
:J79 
:JBO 
:JBI 
~B2 

~B3 

~B4 

~B:t 

:JBb 
~B7 

~BB 

~B9 

~90 

~91 

:J92 
:J93 
:J94 
~9:S 

:J9b 
:J97 
~9B 

~99 

bOO 
bOI 
b02 
b03 
b04 
bO:S 
bOb 
b07 
bOB 
b09 
blO 
b1l 
b12 
bl3 
bl4 
bl:J 
bib 
bl7 
biB 
bl9 
b20 
621 
622 
623 
624 
62' 
b2b 
b27 
b2B 
b29 

INT IRblNT Invo'. D9KIBR 
RET Th.n r.turn 

NOTE: th ••• t •• ln, .v.nt. ar. now v.ctar.d dlr.ctl, to the rout'n. BOFINT 
'ound In the .odul •• 09KI0 which do •••• actl, what 'au .e. her •• , ............................................................................. . 

BUBTTL Flopp, dl •• Internal 000 routine: FRCINT. , •........................................................•.................... 
, PUBLIC/INTERNAL ROUTINE 

NAHE: FRCINT - Force 'nt.rrupt 
AB9TRACT: CI.ar the 'lapp, dl •• controll.r to an ldl. can'ltlan. 
PROCESSING: • S.nd a -'arc. 'nt.rrupt" with no option. to the FOC 

, OUTPUT: 
REGISTERS: 
BTACK USED: 
NOTES: 

• I.po •• a .hart d.l., 'or the co •• an. to t •••• ".ct 
• Int.r'.c, .od ••• t to CPU (--) FOC 
AX 
b .,t •• 
Thl. rautln. I. MI.na •• ' •• c.v •• It I. nat Int.n',' to I.n.rat. 
an Int.rrupt .v.n though It do •• u •• a "'arc. Int.rrupt" co.-
•• nd. In 'act. "'orca Int.rrvpt" with no option. '0 •• not cau •• 
the FDC to tnterrupt. , ..•....................................................•...................... 

FRCINT PROC 
CALL 
HoV 
OUT 
HOV 

INTDLY: DEC 
JNZ 
RET 

NEAR 
CPUFDC 
AL.CJDR 
FDCCHD,AL 
AL. 10 
AL 
INTDLY 

B.t CPU (--) FDC 
AL :- 'orc. Int.rrvpt co •• and 
T.ll FDC to do that 
D ••• , a,t.r 'orc.d Int.rrupt 
Do •• not a".ct carr, 

An' I'.tul'n , ...................................................•.......................... 
BUB TTL Flopp, dl •• Int.rnal 000 rout In.: HITCJP 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME: HITC_P - Chan •• Inter'ac. control ,Ol't 
ABSTRACT: Chan,. 'lapp, dl •• Int.r'ac. control port to n.w •• tttn,. 
PROCEBSING: • DI.a.l. Int.rrvpt. 'or •• clv.lv. ace ••• (r.,vlr.d •• cau •• 

the port I •• hared - •••••• 0 ••• It. ar. u •• d '01' oth.r 
hardware than the 'lapp, dl •• Int.r'ac.) 

• Cr •• te n.w pattern '01' Int.r'ac. control port u.ln, 'nput. 
• ouput n.w patt.rn to the control port 
• Upd.t. RAH cop, 0' the port 

INPUT: • AL - n.w 'It 'I.ld. '01' Int.r'ac. control port 
• AH - bit •••• 'Dr •••• In' ovt 'I.ld. to •• chan, •• 

OUTPUT: • [DSKC_H] - Updated control port I.a •• 
• Int.r'ac. control port updat.d a. r.,u •• t.d 

REGISTERS USED: AX 
BTACK USED: 4 b,t •• 
NDTE: ".11" co.m.nt d.ll •• t.r. Indlcat. Int.rrupt ••• , •••• th.r on or 0" , ......•..................................•.......••..•....•.............•..... 

HITC_P PROC NEAR 
PUSl-fF 
eLI 
AND 
DR 

AH,09KC_" 
AL.AH 

J 11 , , , , , , , , , 

Bav. 'Ia,. c •• ,. Interrvpt 'la,_ 
Critical cod ••• 1.a.l. Int.rrupt. 
AH :- control port I ••• nlw bit. 
AL :- updat.d port , •• ,. 
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FLPDIR CRBOB6/11 ver.lon 10.34.17 3-Aug-B3 16:39:29 Page 1-7 
FloPPV dl •• Interna. 000 routine: HITC_P FLPOIR.BRC 

0040' 
0043' 
004!5' 
0046' 

0047' 
0047' 
004A' 
004C' 

-0040' 
0040' 
004F' 
00!52' 

A2 OOOA" 
E6 00 
90 
C3 

A2 0008· 
E6 04 
C3 

E6 20 
A2 0000" 
C3 

\ 

630 
631 
632 
633 
634 
63!5 
636 
637 
63B 
639 
640 
641 
642 
643 
644 
645 
646 
647 
64B 
649 
650 
6~H 

6'2 
6'3 
6'4 
6" 
6'6 
6'7 
65B 
659 
660 
661 
662 
663 
664 
66!5 
666 
667 
66B 
669 
670 
671 
672 
673 
674 
67!5 
676 
677 
67B 
679 
6BO 
6Bl 

HOV 
OUT 
POPF 
RET 

OSKC_H.AL 
OSKC_P.AL 

'" Update control port Ima.e 
'" Hit control port 
'" R •• toTe 'la •• Clncl. InteTrupt) 
,11 And Tet.urn , •..••••..•..••••.....•..•..................................................... 

BUBTTL FloPPV dl,k InteTnal 000 Toutlne: HITBJP , •.............•.................................................••............ 
, NAHE: HITBJP - PTogram •• Iect and motor control port 

ABSTRACT: Writ. new pattern to .e •• ct and ~otor control port 
PROCEBBINO: • Output .uppll.d pattern to the •• l.ct and motor control ,art 

INPUT: 
, OUTPUT: 

, REGIBTERS: 
, STACK USED: 

NOTEB: 

• Save a copV 0' that pattern In the ~emorv Ima •• cOPV 0' port 
• AL - bit pattern 'or .elect .nd motor control control port 
• £OSKC_H] - Updat.d control port I~.g. 
• Int.r'.c, control port updat.d a. r.qu.,t.d 
non. 
2 bVt •• 
Unll.e HITCJP. the .elect .nd motor control port I. not .har.d. 
Ther,'or •• th.re I. no n •• d to prot.ct .cc ••••• to It bV dl.-
abllng Int.rrupt •• , .............•................................................................ 

HITBJP PROC NEAR 
HOV OSKB_H.AL 
OUT OSKBJP.AL 
RET 

Upd.t ••• l.ct port Ima •• 
Hit .... ct port 
And r.turn , ............................................................................. . 

SUD TTL FlopPV dl,k Int.rna. ODO routine: HITFDC (ISSUE FOC COMMANO)-, •......•...•...................................•........••.................... 
NAME: 
ABSTRACT: 
PROCESSING: 

INPUT: 

OUTPUT: 
RE~IBTERB: 

, BTACK USED: 

HITFDC - I •• u. FOC (FloPPV 01 •• Controll.r) command 
B.nd a command to the 'lopPV dl •• controller 
• Output command to FOC command r.gl,t.r 
• Btor. that comm.nd •• la.t on. I •• u.d 
• AL - FOC command to I •• u. 
• Int.rface mod. HUST DE: CPU (--) FDC 
• (O_WKSP+F_LCMDl (bVt •• - la,t FOC command I,.u.d 
non. 
2 bVt •• , .......................................................•...............•...... 

HITFOC PROC NEAR 
OUT FDCCHO.AL 
HOV O_WKSP+F_LCHD.AL 
RET , .............•................................................................ 
BUB TTL FlopPV dl •• Int'Tnal ODO Toutln.: INITIO , ............................................................................. . 

, NAME: INITIO - Inltlat. 1/0 
, ABSTRACT: P.Tlorm. proce.,ing to Inltlat. an 1/0 op.ratlon 

PROCESSING: * S.l.ct di,. drlv. 
• Program interface and 'loPPV dl •• controll.r for the r.qu •• t

ed 110 
INPUTS: • CH 110 opcode (r.ad or write) to ••• cut. 

• CL - Nelt stat. to enter 
• DH Approprlat. 'nterface mod. control bit.: 



FLPDIR CRBOB6/11 ver.lan 10.34.17 3-Au,-B3 16:39:29 P.ge I-B 
Flappv •••• Int.rn.1 aDD raut.n.: INITIO' FLPDIR.8RC 

OmJ3' 
00'3' 
OO,~' 

00'7' 
00'7' 
OO'A' 
OO'C' 

OO'F' 
0061 ' 
0064' 
0066' 
006A' 
006C' 
006F' 
007::1' 
007" 
0077' 
0079' 
007C' 
007F' 
OOB:I' 
00B4' 
00B6' 
OOBA' 
008B' 

008E' 
0090' 
009::1' 
009~' 

0096' 
009A' 
009F' 

8~ 8::1 
86 40 

E8 FFCA 
E6 ::Ia 
E8 OO~::I 

72 3E 
AO 0000· 
E6 21 
a63A 47 OA 
7C 03 
BO CE 10 
BO CE 20 
AO 0000· 
3C 01 
nt 06 
80 E6 OF 
80 CD 08 
AO 0000· 
E6 a::l 
BA C, 
OA 06 0000· 
FA 
E8 FF8F 

8A C6 
84 OF 
E8 FFA3 
FB 
88 OE 000'· 
C6 06 0000· 00 
CB 

\. 

68a 
683 
684 
68' 
6B6 
687 
688 
689 
690 
691 
69a 
693 
694 
69' 
696 
697 
69B 
6'19 
700 
701 
70a 
703 
704 
70' 
706 
707 
708 
70'1 
710 
711 
71a 
713 
714 
71~ 

716 
7.7 
718 
719 
720 
721 
722 
723 
724 
72' 
726 
727 
728 
729 
730 
731 
732 
733 

• OUTPUT: 
• REaI8TERB: 
• 8TACK USED: 

FDC --) BUF 'or READ 
BUF --) FDC 'or WRITE 

• E8:BX - • DIT 'or the curr.nt dl., drlv. 
• [D_REO+CVLl 'bVt.1 - d •• lr.d cvllnd.r for the 110 
• [D_REO+TRKl 'bVt.1 • d •• lr.d tr.c' for the 110 
• [D_REO+8EC] 'bvt •• - d •• lr.d •• ctar 'or the 110 
• [D_NSTAJ 'bVt •• - DI •• dr'v.r'. n •• t .t.t. 
AX. BX. CX, DX. BI 
8 bvte. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INITRD PROC 

HOV 
HOV 

INITIO: 
CALL 
OUT 
CALL 

.18 
HOV 
OUT 
CHP 
.JL 
OR 

NOPRCH: OR 
HOV 
CHP 
.JNE 
AND 
OR 

NOBID.: HOV 
OUT 
HOV 
OR 
CLI 
CALL 

HOV 
HOY 
CALL 
BTl 
HOV 
HOV 

INIRET: RET 

FAR 
CH.READ 
DH.FDCBUF 

CPUBUF 
RSTBUF.AL 
8ELECT 

INIR!;T 
AL.D-.REO+CYL 
FDCTRK.AL 
AL.E8:DITPRC[BX] 
NOPRCH 
DH.PRECHP 
DH.8IDE_0 
AL.D_REO+TRK 
AL. I 
N09IDI 
DH,not BIDE_O 
CH.T2CHKI 
AL.D_REO+SEC 
FDCSEC.AL 
AL.CH 
AL,D_WK8P+F_DLAY 

HITFDC 

AL.DH 
AH. 10_HBK 
HITC_P 

D_NSTA,CL 
D_","SP+F_DLAY.O 

8p.c •• 1 .ntrv 'or r •• d aper.tlon. 
CH :- Re.d comm.nd with option. 
DH :- bit p.tt.rn 'or FDC --I BUF 
The norm •• entr, point 
8.t Inter'.ce Mod. to CPU C--I 8UF 
Re.et •• ctor bu".r count.r 
B ••• ct dl •• ~ In.ur. Motor I. on 
Inter'.c, Mod. I. CPU (--) FDC 
I' •• mu.t w.lt 'or the Motor •••• t 
AL :- d •• ir.' c,.'nd.r 
8.t c,.ind.r CFDC "tr.c'-' 
O:C,llnd.r }- pr,-coMp thr •• hald? 

N: Don't •• t pr.-comp bit 
Y: 8.t pr.-comp b.t 

B ••• ct •••• 0 
AL :- •••• r •• trac' (·.1'.·) 
I. It trac' 1 CI •••••• d. 1)1 

N: Don't •••• ct .ld. I 
Y: B.l.ct .Id. I 

~ •• t cMd to ch.c' 'or ••••• 
AL :- d •• lr.d •• ctor 
S.t •• ctor 
AL :- comm.nd to ••• cut. 
Or In d •• a, •••• (I' .nvl 

•• Crltlc.1 cod. - •••• Int.rrupt. 
•• T.II FDC to ••• cut. the command 
•• Now qulc •• V •• t control port: 
•• AL :- n.w bit 'l •• d. 'or the part I. AH :- bit ma.' 'or chan,.d 'I •• d. 
•• Upd.te Int.r'.c, control port 
•• End critical cod ••• qu.nc. 

B.t the driv.r'. n •• t .tat. 
CI.ar •••• , •••• 
And r.turn 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8UBTlL Flop" dl •• Int.rnal aDO rout In.: HOTOFF ' 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PUBLIC ROUTINE 

NAME: HOlOFF - Flopp, Mator 0" 
AB8TRACT: C.lled b, the .,.t ... tlmln, .v.nt routln. Cdrlv.n b, the tlm.r J 

to turn 0" running drlv. mator ••• t.r 01 p.rlod a. non-u ••• 
PROCESSING: • Turn 0" all 'Iopp, dis. drive Motor •• nd d ..... ct .11 drlv •• 



" 

" , 

:-> 

"\ 

"' 
, 

~ 

,) 

-, 

'1 

) 

) 

FLPOIR eRBDB6/l1 ver.ton 10.34.17 3-Aug-B3 16:39:~9 P.g. 1-9 
FloPPV di •• Interna. 000 routine: HOTOFF FLPOIR.BRC 

OOAO' 
OOAO' 
OOAI' 
ooA3' 

00A8' 
OOAC' 

OOAD' 
OOAE' 
OOAF' 
OODO' 

OOBI' 
OOBI' 
00B4' 
OOB~' 

00B9' 
OOBo' 
OOBE' 
OOCO' 
OOC:;l' 
00C1' 
OOCA' 
OOCC' 
OOCE' 

~O 

DO OF 
E8 FFAI 

'8 
C3 

3E 
3D 
4D 
87 

EB FF6C 
~3 
BA IE 0000" 
30 F'F 
AO OOOH" 
:;l4 FO 
BA DO 
;IEOA B1 ooAD" 
EB FF1D 
:;l4 FO 
30 DO 
74 16 

734 
73:t 
736 
737 
73B 
739 
740 
741 
74;1 
743+ 
74:t 
746 
747 
74B 
749 
7~0 

7:t1 
7~;1 

7:t3 
7~4 

7~:t 
7~6 
7~7 

75B 
7~9 

760 
761 
76;1 
763 
764 
76:t 
766 
767 
76B 
769 
770 
771 
77;1 
773 
774 
77:t 
776 
777 
77B 
779 
7BO 
7Bl 
7B2 
7B3 
7B4 
7B:t 
7B6 

I INPUT: 
, OUTPUT: 

non. 
non. 
non. , REgISTERS: 

, STACK USED: 6 byh. , ............................................................................. . 
HOTOFF PROC 

PUSH 
HOV 
CALL 
KILEVT 
POP 
RET 

NEAR 
AX 
AL. DRVHSK 
HITS_P 
FLlEVT 
AX 

Save AX regi.ter 
AL :- all motor. 0" bit p.tt.rn 
Chang ••• I.ct ~ motor control port 
Canc.1 motor-o" .v.nt 
R •• tor. AX 

, ............................................................................. . 
SUDTTL Floppy di.k internal 000 routine: SELECT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BELTBL DB 

DB 
DB 
DB 

DRIV_O or HOTR_O 
DRIV_l or HOTR_l 
DRIV_:;l or HOTR_2 
DR IV _3 01' HOTR_3 

, Unit number •• l.ct bit t.bl. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAHE: BELECT - S.lect di •• drive 
ABSTRACT: Pr.par. flopp." disk int.r'ac. 'Dr acc ••• lng a p.rUcular drive 
PROCESSINO: • S.l.ct di •• drive .nd turn on it. motor 

INPUT: 

• I' the motor wa. not pr.viou.l." running: 
Initi.t ••• w.tt for the motor to com. up to .p •• d 
B.t driver .tat. to B_WAIT which will cau •• the r.qu •• t to 
be r.-i •• u.d when the umotor-on wait" timing .v.nt •• plr •• 
R.turn .n indic.tion that the requ •• t mu.t w.it 

• [D_REO+UNITl (bVt.) - Pega.u. unit numb.r 0' unit to .el.ct 
• CH,CL.DH,ES:OX - Regl.t.r. which mu.t b. pr ••• rv.d 

OUTPUT: • CH.CL,DH.ES:BX - S.m ••• value on .ntrv 
• CF - 0 -) motor w •• running. I -) motor wa. not running 
• If the motor wa. not running: 

- [DJNCHDl - OP_NUL (do nothin, command) 
- [D_NSTA] - B_HOT (motor ",.U) 

• Int.r'ac. mod. i •• et to CPU (--) FDC 
REOISTERS: AX 
BTACK USED: 6 b."h. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BELECT PROC NEAR 

CALL CPUFDC 
PUSH BX 
HOV DL.D_REO+UNIT 
XOR BH.BH 
HOV AL.D9KS_H 
AND AL.not HOTHSK 
HOV DL.AL 
OR AL.SELTBL[DX] 
CALL HITSY 
AND AL.not HOTHSK 
XOR AL.DL 
JZ SELRET 

SIt lntlr'acl mod. to CPU (--) FOC 
Bav. OX 
BL :- unit numb.r 
Conv.rt It to ",ord 'or u •••• Indl. 

H ••• out .11 but the motor d.t. 
DL :- imagl 0' •• l.et & motor port 
AL:- N •••• 1ect and motor bit. 
Chang ••• 1Ict & motor control port 
Ha •• out .11 but the motor data 
0: Wa. the motor alrladv onl 

V: Then "'. are r.adu to ao 



FLPDIR CR0006/11 ye~.'on 10.34.17 3-Avg-03 16:39:29 P.ge I-tO 
Flopp, dl •• lntern.l DDO rovt.ne: BELECT FLPDIR.BRC 

OODO' 
OODS' 

ODES' 
OOE6' 
00E7' 

OOEB' 
OOEB' 
OOEI' 
OOED' 
OOFl' 
00F3' 
00F6' 
00F7' 

OOF8' 
OOFC' 
OOFE' 
0100' 
0101' 
oloa' 
0104' 
0105' 

0106' 
0107' 
0108' 
0110' 

C6 06 000'· 01 
C6 06 0004· FF 

F9 
51 
C3 

EO FF39 
E6 22 
26BI 4F 04 
01 E9 
IA 0020 
IE 
C, 36 0000· 

ED 
3B 04 
75 06 
46 
46 
Ea F7 
IF 
C3 

IF 
B9 36 0000· 
C6 06 0000· OS 
C3 

\. 

707 
7BB 
7B9+ 
795 
796 
797 
79B 
799 
BOO 
BOI 
B02 
B03 
B04 
80S 
806 
807 
80B 
809 
810 
811 
BI2 
813 
814 
BIS 
816 
817 
81B 
819 
820 
821 
822 
823 
824 
B2' 
826 
827 
82B' 
B29 
830 
831 
832 
833 
834 
83~ 
836 
837 
838 
839 
840 
841 
842 
B43 

HOV 
HOV 
EVENT 
8TC 

D_N9n .. B_WAIT 
D_NCHD.OP_NUL 
FL2EVT,HONTIH 

N: Ne.t .t.te :- ,ener.1 w.,t 
Ch.n,e ne.t oper.t'on to nvll 
Bt.rt .vent '01' .otor-on w •• t 
Bet CF 'ndlc.t'n, the w.lt 

BELRET: POP 
RET 

DX Re.tor. DX 
And return 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8U8TTL Flopp, •••• lntern.l 000 rout'ne: VERIFY 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME: 
AB9TRACT: 
PROCEBBING: 
INPUT: 

OUTPUT: 

REDISTERS: 
BTACK USED: 
NOTEB: 

VERIFY - V.rlf, •• t. 
Comp.re. d.t. 'n the .ector bv".r with •• mor, •• t. 
• Comp.r. the v •• r'. d.t. with the •••••• t. 'n •• ctor bu".~ 
• [D_REG+IUF1 Cdwor" - •• gm.nt:o •••• t '01' v •• r'. bu'f.r 
• EB:BX - • DIT 'Dr the cvrr.nt '1 •• 'r'ye 
• If • v.r'" ••• 'vr. occur.: 

[D_REG+STAT1 eb,te) - -DKVFYE- eV.r"V .1'1'01') 

- [D REG+BUF1 Cdword) - .ddr ••• 0' WORD which 'o •• n't •• tch 
AX. BX~ CX. DX. SI 
6 b,t •• 
Unll •• the r •• d .n' writ. d.t. tr.n •• er •• VERIFY .do •• not. u •• 
the loop p.c.lng m.thod to .p •• d up .ector buf'.~ .cc •••••• 
Thl. I. 'Dr the •••• o •• Impllclt,. E.pecl.ll, .Inc. th. CHPS 
Ccomp.r •• trlng. In.tructlon c.nnot be u •• ' In the ••••• Impl. 
•• nner •• BTOB or LDOB .n.. ther.'or.. w •• not u •• '. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VERIFY PROC NEAR 

CALL CPUBUF 
OUT RBTBUF.AL 
HOV CX.EB:DITBEC[IX1 
BHR CX •• 
HOV DX.BECDUF 
PUBH DB 
LOB SI •• wo~' ,tr D_REG+8UF 

VRLODP: IN AX.DX 
CHP AX.wor' ,tr DB; [811 
JNE NO_VFY 
INC 91 
INC SI 
LOOP VRLOOP 
POP DB 
RET 

NO_VFV: PDP DB 
HOV word ptr D_REG+BUF+0.81 
HOV DjREO+STAT.DKVFVE 
RET 

Bet 'nter'.c •• od. to CPU C--) 8UF 
R •• et •• ctor bu'fer counter 
CX :- Sector length In b,t •• 
Adlu.t 'Dr word .cce •• to .ecbu' 
OX :- A.dr ••• o' .ector bu".r ,ort 
B.ye current DB 
DB:81 :- • u.er bu"e~ 

AX :- 1 word 'rom •• ctor bu"er 
G: Doe. the •• t ••• tch? 

N: Do '.11 
Y: Meep chectln, until 'on. 

Re.tore DB 
An. return 

Re.tore DB 
Store .'dre.. 0' b •• war' 
Bet .t.tu. to '.llur. 
And retu1'n 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUBTTL Flopp, dl •• Intern.1 DDO routine: XFRRDD 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, NAME: XFRRDD - Tr.n.'er re.d •• t. 
, ABBTRACT: ~.Iled to unlo.d the content. 0' the .ector buf'er Into •• morv. 
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FLPDIR CRBOB6/11 v.r.lon 10.34.17 3-Aul-B3 16:39:~9 Pag. I-II 
FloPPV dl •• Int.rnal ODD rout in.: XFRRDD FLPDIR.BRC 

0111' 
0111 ' 
OU4' 
ot 16' 
OIIA' 
OIlC' 
OIIE' 
01~0' 

0123' 
0124' 

OI~B' 

013B' 

013A' 
0138' 

EB FF10 
E6 2~ 
~6B8 47 04 
Bl 04 
D3 EB 
BD CB 
BA 0020 
06 
C4 3E 0000" 

-OOOB 

E~ EE 

07 
C3 

-0130 
\. 

B44 
B4:S 
B46 
B47 
B4B 
B49 
B:SO 
B:SI 
B:S:Z 
B:S3 
B~4 

B:S:S 
B:'J6 
BS7 
8S8 
BS9 
B60 
B61 
86~ 

863 
864 
86S 
866 
B67 
8bB 
8B:'J 
886 
887 
8BB 
889 
890 
B91 
89~ 

893 
894 
89:'J 
896 
897 
898 
899 
900 
901 
902 
903 
904 
90:S 
906 
907 
90B 
909 
910 
911 

PROCEBBINO: * Tran,'.r data 'rom the •• ctor bu'f.r to the u •• r'. bu".r 
* [D_REO+8UFl (dword) - •• gment:o" •• t 'or u •• r'. bu"er INPUT: 
* EB:8X - @ DIT 'or the current dl •• drlv. 

OUTPUT: non. 
REOISTERB: AX, ax, CX, DX, DI 

B bvh. STACK USED: 
• NOTEB: Thi. routln. emplov. the loop packing t.chnique di.cu •• ed 

.arlier to .p.ed up tran,'errlng data 'rom the .ector buf'er. 
to .e",orv. , ............................................................................. . 

XFRRDD PROC NEAR 
CALL CPUBUF. 
OUT R9TDUF,AL 
NOV AX,ES:DITSEC[8X] 
NOV CL,REPFAC 
SHR AX,CL 
NOV CX,AX 
NOV DX,SECBUF 
PUSH EB 
LE9 DI,dword ptr D_REO+BUF 

RDLOOP: REPT REPKNT 
IN AX,DX 
BTOB word ptr ES:(DI] 
EN DR 
LOOP RDL[J(P 

POP E9 
RETlN9: RET 

B.t inter'ac. mod. to CPU C--) BUF 
Re •• t .ector bu,fer counter 
AX :- B.ctor length in bVte. 
AdJu.t 'or loop pack'ng and word ••• 

acce •• to the .ector bu"er 
CX :- R.peat count 'or output loop 
DX :- Addr ••• 0' .ector bu"er port 
Bave calling EB regl.ter 
EB:DI :- • u.er bu"er 

Pac. the output loop 
AX :- I word 'rom .ector bu"er 
Plac. data In the'u •• r'. bu"er 
End 0' r.p •• ted .ectlon 
Loop until the buf'er I. read 

Re.tor. calling EB regl.ter 
And r.turn , ............................................................................. . 

SUBTTL FloPPV di •• ODD routln.: FLPFI , ..........................•................................................... 
, NAME: FLPFI - Force Int.rrupt 
, ABSTRACT: Per'or",. the proc ••• lng n •• d.d to cau.e the dl •• controller to 

, PROCEBSINO: 
, INPUT: 
, OUTPUT: 
, RE9ISTERB: 
, BTACK USED: 

NOTEB: 

•• nd an Interrupt requ •• t. 
• B.nd a "'orce Interrupt Immedlat." to the dl.k controller 
non • 
• (D_WKSP+F_LCMDl (bVt.) - La.t command •• nt to FDC 
AX 
6 bVt •• 
I 'ound that the "'orc. interrupt" 'unction w •• not needed 'or 
driving the 'lopPV dl •• , .0 thl. code ha. be.n omltt.d to •• ve 
Ip.ce In the .v,te", ROM. which I. CRITICALLY .hort 0' .pace. 
I' thl. 'unction I. lom.how called Inadvertantlv, It will 
return Immediatelv. , ...•....•....•.......................•.•.........•.......•.................... 

FLPFI EOU RETINS , Equate to location 0' a return 
., CALL CPUFDC Set Interface mod. to CPU (--) FDC 
, NOV AL,FII AL :- Foree-interrupt-imm.diate 

CALL HITFDC Hit FDC command regi.ter with that 
RET And return , ...•.............•............................................................ 



FLPDIR CR0006/11 v.r.lon 10.34.17 3-Aul-03 16:39:~9 P.I. l-t2 
Flo", .1 •• 000 rout In.: FLPIB FLPDIR.BRC 

'. 

013C' 
013C' ES FF72 

013F' 72 IS 
0141' AO 0000· 
0144' 3C OE' 
0146' 74 12 
014S' E6 :U 
014A' AO 0000· 
014D' E6 23 
014F' BO 10 
OISI' ES FEF9 
0"4 ' C6 06 0000· 04 
0lS9' CB 

OI'A' E9 0111 

, 

91~ 
913 
914 
91S 
916 
917 
91S 
919 
920 
921 
922 
923 
924 
92S 
926 
927 
92S 
929 
930 
931 
932 
933 
934 
93S 
936 
937 
938 
939 
940 
941 
942 
943 
944 
94S 
946 
947 
940 
949 
9:m 
9!H 
9S2 
9:t3 
9'4 
9:tS 

,9:t6 
9S7 
9:J0 
9:J9 
960 
961 
962 
963 

BUBTTL Flo", .1 .. ODD rout In.: FLPIO 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NAME: FLPIB - Inltl.t. B •• ' 
ABSTRACT: P.rfor •• the ,roc ••• lnl n •• d •• to ••••• ,.rtlcul.r c,lln'.r on 

• ., ••• AI,o proc ••••• the ".1 ••••• t •• r ••• t" con'ltlon In'l

PROCEBBING: 
c.t •• b, the "INVALID" C-I' curr.nt palltlan 'or the .1 ••• 
• C.11 6ELECT to: 

S.l.ct the ••• Ir.' '1,. 'rlv. 
I' the 'rlv •• otar I.n't on: 
- Turn It an 
- Inltl.t •• w.lt 'or It to co •• up t, .p ••• 

• I' the curr.nt po.ltlon I. "INVALID". Inltl.t •• r.c.llbr.t. 
op.r.tlon b.'or •• llowln. the •••• to b •• ln 

• Inltl.t~ ••••• to the d •• lr.' c,llnd.r 
INPUT: • [D~EG+CYL] 'b,t •• - ' •• Ir.' cvlln •• r 'or the •••• 
OUTPUT: - • [DJ'6TA] CbVte. - N .. t .tata 'or .... 'rlver CB_UAIT. B_RECI. 

or "unch.n.e'" CB_IBEEK" 
• lD_UMBP+F_LCMO] 'bVt •• - L.lt co ••• nd •• nt to FDC 
• [D_UKBP+F_DLAY] Cbvte' - 30 ••• c d.I.V •••• 'or n.lt 110 

REOIBTERB: AX. BX 
BTACK USED: 0 b,t •• .............................................................................. 

FLPIB PROC FAR 
CALL BELECT B.I.ct .1., • In.ur •• otor an 

Int.r'.c. lIod. I. CPU C--' FDC 
"'B 
HOV 
CMP 
"'E 
OUT 
HOV 

16RET 
AL. D_RECHCURCYL 
AL.INVALID 

I' the motor w •• n·t on. w.lt for It 
AL :- Curr.nt cvlln'er 

IBRET: 

OUT 
HOY 
CALL 
HOV 
RET 

REBET: .IMP 

REBET 
FDCTRK.AL 
IIL.D_REO+CYL 
FDCDAT.AL 
AL.BEEK 
HITFDC 
D_UMBP+F-PLAY.T2DL30 

RECAL 

0:' U •• dl •• 'V.t •• r ••• t1 
Y: 00 r ••• t • r.c.llbr.t. 

B.t tr.c' r.gl.t.r to th.t 
IlL :- D •• lr.d cvllnd.r 
B.I.ct cvllnd.r CFDC "tr.c'· , 
AL : - B ••• co ..... n. with opUon. 
Hit co ••• nd ,art with that 
B.t 30 .... c d.l., •••• for n.lt 
And r.turn 

00 r.c.llbr.t. 

110 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUITTL Flo,p, .1 •• ODD routln.: FLPIU 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME: FLPIU - Inltl.t. Urlt. 
AB9TRACT: P.r'or. the proc ••• ln, n •••• d to writ. d.t. to the dll. 
PROCEBSINO: • Tr.n.f.r the d.t. to the •• ctor bu".r ' 

• B.t p.r.m.t.r •• n' c.ll INITIO to Inltl.t •• writ. op.r.tlon 
INPUT: • E9:BX • • DIT 'or the curr.nt dl •• 'rlv. 

• [D_REO+BUFl ('word) • •• , •• nt:o., •• t 'or u •• r'. bu".r 
• [D_REO+CYL] CbVh' - d •• tr.d c,llnd.r for the 110 . 
• [DjREO+TRKl (bVt.) - d •• lr.d track 'or the 110 
• [DjREO+6ECl (bVt •• - d •• lr.' •• ctor 'or the 110 

OUTPUT: • [D_N9TA] CbVte' • n.lt .t.t. 'or 'rlv.r (B_WAIT or B_DONE) 
REOIBTERB: AX. IX. CX. DX. BI 

.,~~ 

'I 
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Flopp, dl •• 000 routine: FLPIW FLPOIR.SRC 

0150' 
015D' 
0160' 
0162' 
0166' 
016B' 
016A' 
016C' 
016F' 
0170' 

0174' 

01B4' 

01B6' 

01B7' 
OIBA' 

OIBC' 

018F' 
018F' 

EB FEC4 
E6 22 
26B8 47 04 
81 04 
D3 EB 
B8 CB 
811 0020 
IE 
C, 36 0000" 

-OOOB 

E2 EE 

IF 

89 11203 
86 CO 

E9 FECB 

E8 FE8E 

964 
965 
966 
967 
96B 
969 
970 
971 
972 
973 
974 
975 
976 
977 
97B 
979 
980 
9Bl 
982 
999 

1000 
1001 
1002 
1003 
1004 
100' 
1006 
1007 
100B 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 

• BTACK USEO: 10 b"t .. 
• NOTE8: Thl. routine emplo". the loop packing dl.cu ••• d .arlier to 

.p •• d up trans'erring data betw •• n memor" & the •• ctor buf'.r. 
••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
FLPIW PROC FAR 

CALL CPUBUF 
OUT RSTBUF.AL 
"OV IIX.ES:OITSEC[BX] 
~V CL.REPFAC 
SHR AX.CL 
"OV CX.AX 
MDV DX.SECBUF 
PUSH OS 
LDS SI. dfllord p.tr D_REG+8UF 

Set Int.r'ac. mod. to CPU (--) BUF 
R •• et .ector bu"er counter 
AX :- Sector length In b"te. 
AdJu.t 'or loop packing and fIIord ••• 

ace ••• to the •• ctor buffer 
CX :- Rep.at count 'or output loop 
DX :- Addr ••• 0' •• ctor buf'er port 
Bave curr.nt data •• gm.nt regi.ter 
D9:81 :- • u •• r bu".r 

IWLOOP: REPT 
LODS 
OUT 
ENDR 
LOOP 

REPKNT 
fIIord ptr DB: [Sil 
OX.IIX 

IWLDDP 

09 

Pack the output loop 
AX :- Word 'rom u •• r'. bu"er 
Output that lIIord to •• ctor bu'fer 
End 0' r.peated .ectlon 
Loop until the bu".r i. written 

POP R •• tor. data •• gment regl.ter 

"OV CH.WRITE • CH:- Write command with option. 
"OV CL.B_DON~ • CL:- ne.t .tate Cdone) 
"OV CX.B_DONE Dr (WRITE .hl B) .Thi. r.plac •• the above 2 in.tr'. 
"OV DH.8UFFDC DH :- bit pattern 'or 8UF --) FOe 
CALL INITIO Initiate the r.que.hd 110 
RET And r.turn 
JHP .hort INITIO Thi. rep lac •• the abov. :z instr'. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SU8TTL Flopp" dl •• GDO routine: FLPRS 

••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
• NA"E: FLPRS - Read Status 

ABSTRACT: Read the 'lopp" dl •• controller .tatu. and interpr.t It Into a 

• PROCESSING: 

INPUT: 
OUTPUT: 
REgiSTERS: 
STACK USED: 
NOTES: 

standard (IBM de'lned) .rror code. 
• Read the FDC .tatu. 
• S"nthe.lz. and return •• tandard Ci.e. 18") .rror cod. 
• [D_WKSP+F_LCMD] (b"te) - La.t command .ent to FDC 
• [D_REG+STATl (b"te) .tatu. cod. (unchanged i' no .rror) 
AX 
6 bVte. 
• Statu. on tvpe I command. t. not ch.c'ed. W. don't •• pect an" 

meanlng'ul atatua 'rom them a. no veri'" option. ar. ever .et 
'or an., tvpe I command Cre.tor •••••••• tep). 

• The code for check.ng to .ee I' a 'orca interrupt command ilia. 
i •• ued has been commented out ,becau •• thl. cod. never t.sues 
a 'orce interrupt command which will actuall., cau.e an Inter
rupt ( ••• FRCINT el.ewhere in this module). 

•••••••••••••••• ** •••••••••• -.* ••••••••••••••••••••• -••••••••••• -••••• * ••••••• 
FLPRS PROe FAR 

. CALL CPUFDC 8etCPU (--) FDC 
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Flopp, di.k GOO routIne: FLPRS FLPDIR.SRC 

019~' 
01~4' 
0196' 
0199' 
OI~E' 
01AO' 

0IA~' 
01A4~ 

01A6' 

01AB' 
OIAA' 
OIAC' 

0IAE' 
0180' 
01B~' 

01B4 ' 
0186' 
018S' 
OlBA' 
OIBC' 
01BE' 
OICO' 
OlC:;Z' 
01C4' 
01C6' 
OICS' 
OlCA' 
OICC' 
0100' 

OIDl' 

01Dl' 

E4 010 
BA EO 
AO 0000" 
C6 06 0000" 00 
B4 CO 
74 2E 

AB BO 
74 ~A 
~4 EO 

3C AO 
SA C4 
7' OC 

B4 03 
AB 40 
7' IS 
B4 20 
AB 20 
7' 12 
B4 OS 
AB 04 
7' OC 
B4 10 
AS OS 
7' 06 
B4 04 
AS 10 
74 04 
BB ~6 0000" 
CB 

BI 04 

\ 

103~ 

1033 
1034 
103' 
1036 
1037 
103B 
1039 
1040 
1041 
1042 
1043 
1044 
104' 
1046 
1047 
104B 
1049 
10'0 
10:U 
10'2 
10'3 
10'" 
10" 
10'6 
10'7 
10'B 
10'9 
1060 
1061 
1062 
1063 
1064 
106' 
1066 
1067 
106B 
1069 
1070 
1071 
1072 
1073 
1074 
107' 
1076 
1077 
107B 
1079 
lOBO 
lOSt 
10B2 
10B3 

IN 
NOV 
NOV 
NOV 
TEST 
JZ 
CHP 
JZ 
TEST 
.II 
ANO 

CHP 
HOV 
JNE 

HOV 
TEST 
JNZ 
HOV 
TEST 
JNZ 

T~READ: HOV 
TEST 
JNZ 
NOV 
TEST 
JNZ 
NOV 
TEST 
.II 

RISDON: NOV 
RISRET: RET 

AL,FDCSTA 
AH,AL 
AL,D_WKSP+F_LCHD 
D_UKSP+F_LCHD,O 
AL,AL 
RISRET 
AL.CY-0R 
RISRET 
AL. 100000008 
RISRET 
AL.ll1000008 

AL.C_WRS 
AL.AH 
T;;ZREAD 

AH.DKUPRT 
AL.H_WPR 
RISDON 
AH. DKFAIL 
AL.HY-AU 
RISDON 
AH. DlO\DNAE 
AL,H_LOS 
RISDON 
AH.DKCRCE 
AL.H_CRC 
RISDON 
AH.DKRNFE 
AL, H_RNF 
RISRET 
D.-REO+STAT.AH 

AL :- FDC current .tatu. 
Save .tatu. In AH 
AL :- La.t FDC command i •• u.d 
Null out la.t command 
0: I. Ita null command? 

V: Don't do an,thlng el.e 
0: I. it a 'orce interrupt? 

.V: Don't do anvthlng .l.e 
0: Ie it a tvpe I opcode? 

V: Don't do anvthing el •• 
Ha.k down to bit. which distingui.h 

tvpe ~ L tvpe 3 command. 
0: Wa. command a write •• ctor? 

AL :- .tatu. 
N: 00 ch.ck bit. for read 
V: Ch.ck all tvpe ~ L 3 bit. 

AH :- Write protect error code 
0: Ie write protect bit un 

V: R.turn writ. protect error 
AH :- Hardwar. failure .rror code 
0: Is write fault bit leU 

V: Return hardware failure error 
AH :- Data reque.t errpr 
0: Is 1o.t data bit .eU 

V: Return data reque.t error 
AH :- CRC error code 
0: I. CRC error bit .et? 

Y: Return CRC error 
AH :- Record not 'ound error 
0: I. record not found bit .et? 

N: Then return no error 
V: Return record not found error 

And r.turn 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SUBTTL FlopPV di •• GDO routine: FLPIR 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

J NAHE: FLPIR - Initiate R.ad 
J ABSTRACT: Per'orm the proc ••• lng ne.ded to read data 'rom di.k 

PROCESSING: • Set parameter. and call INITIO to Inltlat. a read operation 
INPUT: • ES:BX - • DIT for the current di.k drive 

J OUTPUT: 
J REGISTERS: 
J STACK USED: 

• [D_REO+CVLl (bVte. de.lred cvllnder 'or the 1/0 
• [DjREO+TRKl (bvt •• - d •• ir.d track 'or the 1/0 
• [D_REO+6ECl (bVt •• - de. Ired •• ctor 'or the 1/0 
• [D_NSTAl (bVte' - N •• t .tat~ 'or driv.r (S_WAIT or SJRX) 
AK. ax. DK 
10 bvt .. , ............................................................................. . 

FLPIR PROC 
NOV 
HOV 
HOV 
CALL 

FAR 
CH,READ 
CL. S_FRX 
DH.FDCBUF 
INITIO 

CH :- Read command with option. 
CL :- ne.t .tat. (floppy read .'.r) 
DH :- bit pattern 'or FDC --I BUF 
Inltiat. the reque.t.d 1/0 

\ ,. 

I 
i 

I 
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Flopp, dl •• gDO routine: FLPIR FLPDIR.SRC 

01D3' E9 FE7D 

01D6' 

01D6' BA OE OOO:J N 

0IDA' EB F7 

OIDC' 

OIDC' Bl O:J 

OIDE' EB F3 ~ 

10B4 
10B:I 
10B6 
10B7 
108B 
10B9 
1090 
1091 
109~ 
1093 
1094 
109:1 
1096 
1097 
109B 
1099 
1100 
1101 
110~ 
1103 
1104 
110:J 
1106 
1107 
110B 
1109 
1110 
1111 
111~ 

1113 
1114 
111:1 
1116 
1117 
I11B 
1119 
1l~0 
11~1 
11~~ 
11~3 
1124 
112:1 
1126 
1127 
112B 
1129 
1130 
1131 
1132 
1133 
1134 
113:1 

"'NITRD: .JHP 

RET 

near INITRD Thl. Jump accompli.he. evervthing 
~hlch I. commented out here 

Return 
.****.* •••••• * •••• * ••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SUBTTL FloPPV di •• GOO routine: FLPVFC 
•••••• ** •••• *.***.***.**** ••••• ***.***.* •• *** ••• * •• **.*.**.* •• *** ••• * •••••••••• 

NAHE: 
ABSTRACT: 
PROCESSINg: 

• INPUT: 

OUTPUT: 
• REQISTERS: 
J BTACK USED: 

FLPVFC - VertFv Crc 
Perform the nece •• arv proce •• ing to veri'V a .ector CRC 
* Bet parameter. and call INITIO to initiat. the r.adlng 0' the 

data (during ~hlch the controller ~ll1 chec. the CRC). 
• ES:BX • • DIT 'or the current dl •• drive 
* [D_REO+CYLl (bvte) de. ired cvllnder 'or the 110 
* [D_REO+TRKl (bvte) - d •• ired trac. for the 110 
• [D_REO+SECl (bVte) - d •• ired .ector 'or the 110 
* [D_NSTAl (bvte) - N.xt .tate 'or drlv.r (S_WAIT or S_DONE) 
AX. BX. DX. SI 
10 bvte. 

.* •• *.* •••••• * •• * ••••••••••••••••• *.* ••••••••••• * ••••• *.*._.* ••• *.* ••••••• * ••• * 
FLPVFC PROC 

HOV 
HOV 
HOV 
CALL 
"'HP 

FAR 
CH.READ 
CL.D_NSTA 
DH.FDCBUF 
INITIO 
.hort "'NITRD 

CH :- Read command with option. 
CL :- nelt .tat. 
DH :- bit patt.rn for FDe --) BUF 
Initiate the requ •• t.d 1/0 
Thi. Jump accompli.h ••• v.rvth!ng 

~hich i. comm.nt.d out her. 
RET , Return 

,* •••••••• *.*.***.*.* ••• * •• * •• ** •• *** •• *** ••••••• * ••• * ••• * •••••••• *.* ••••••• -** 
SUBTTL FloPPV dl •• GDO routine: FLPVFD 

.* •• * •• * ••• *** •••• ***.*.*** •••••• *.*** •••••••••••••••• -* •••• *.* •••• *.* •••• * •• * 
NAHE: 
ABSTRACT: 

PROCESSINg: 

INPUT: 

FLPVFD - VertFv Data 
Perform the proce •• ing ne.ded to compare data in m.morv ~ith 
data on dis •• 
• Set parameter. & call INITIO to Inltitat. the read & verl'v 0' the data 
• ES:BX a • DIT for the current dl •• drive 
* [D_REO+CYLl (bvte) - d •• Ired cvllnder for the 110 
* [D~EO+TRKl (bVt.) - d •• ired track 'or the 110 
• [D_REO+SECl (bVte) - de. Ired .ector 'or the 110 

OUTPUT: * (D_NSTAl (bvte) - next .tate 'or driver (S_WAIT or B_VFD) 
REQIBTERS: AX. DX. SI 
BTACK USED: 10 bvtes 

••• ** •••••• ** •••••••••••••••• * •••••••••• * ••••• * •••••• ** •• ** •• *.*.* •• ** •••••••• 
FLPVFD PROC FAR 

HOV CH.READ 
HOV CL.S_VFD 
HOV DH.FDCBUF 
CALL INITIO 
"'HP ahort "'NITRD 

RET 

CH :- Read command '~Ith option. 
CL :- ne.t .tate (veri'v data) 
DH :- bit pattern 'or FDC --) DUF 
Initiate the reque.ted 110 
Thi. Jump accomplishes evervthing 

~hich i. commented out here 
Return 

, •••••••••••••••••••••••••••• *.* •••• ** ••••• ** •• *.**.*.**.****.* ••• * •••••••••• ** 
SUDTTL FloPPV di.k GDO routine: FLPASP 

-~~..: 
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Flopp, dil. 9DO rout in.: FLPASP FLPDIR.8RC 

OlEO' 
01E2' 
0lE4' 
0lE6' 
OIEB' 
OIEB' 
OIES' 
0IED' 
OIEE' 

OIFO' 
01F2' 
OIF~' 
01F7' 

OIFC' 
OIFD' 
0200' 

0201' 
0203" 

020~' 

0207' 
020A' 
020F' 

0210' 
0213' 
021B' 
021D' 
0220' 
0222' 
022~' 

0229' 
0221' 
022F' 

OIFC" 
020~" 
0210" 
0230" 

AO OOOB· 
2C 04 
9a 
01 CO 

BI Fa 
AO 0000" 
3C 00 
2EFF A~ OlEO" 

9C 
EB FFll 
9D 

7~ ~A 
EI O~ 

7~ ~6 
EB FEDE 
C6 06 OOO~" 00 
CI 

IA 0101 
C6 06 0000" 00 
C6 06 0000" 00 
EB FEOO 
BA C2 
EB FE29 
B9 3F40 \. 

E9 FEOD 
BB 36 OOO~" 
CB 

1136 
1137 
1139 
1139 
1140 
1141 
1142 
1143 
1144 
114~ 
1146 
1147 
114B 
1149 
11~0 

l1~t 
11~2 

11~3 
11:S4 
11 :S:S 
11~6 

11:S7 
11:S9 
11:S9 
1160 
1161 
1162 
1163 
1164 
116~ 

1166 
1167 
1169 
1169 
t170 
1171 
1172 
1173 
1174 
t17:S 
1176 
1177 
1179 
1179 
1190 
1191 
llB2 
llB3 
IIB4 
llB~ 

1196 
llB7 

, .........•.•.................................................................. 
, NAME: FLPASP - Au.tllar, Btat. Proc ••• or 
, ABSTRACT: Proce •• di •• drlv.r .tat.1 .p.ci'lc to the 'lapp, di •• Int.r

'ac •• Thll rautin. i. an •• ten.lan 0' the g.neral dl •• Int.r

INPUT: 

, PROCESSINQ: 
, NOTE: 

rupt l.v.l code ~hlch prac ••••• the g.neric drlv.r .tat ••• 
• EB:8X - • DIT for current dl •• drlv. 
• [D_BTAT] (b,t.) - Current .tat. a' the di •• driv.r 
• Proc ••• di •• driver .tate •• p.ci'lc to the 'lapp, di ••• 
Hit. the 'lapp, di •• controller part directl, rath.r than 
through the Q.n.ral Di •• Op.ratian. "n •.• t command" Inter'ac •• , ....•......................•.................................................. 

ABPJHP DW L_FRX , VECTOR: Flopp, read tran,'.r 
DW L_VFD , VECTOR: V.rl', data 
DW L_RECt VECTOR: Proc ••• ing .rror r.cov.r, 
DW L_RDA VECTOR: Proc ••• r.ad addr ••• 

FLPABP PROC FAR 
HOV AL,D_BTAT 
BUS AL,S_HAX+t 

, , , 
ABPBEL: 

LJRX: 

, 
L_VFD: 

CBW 
ADD 
CHP 
~E 
INT 
HOV 
HOV 
CHP 
~P 

PUBHF 
CALL 
POPF 
CHP 
JNE 
JHP 

CHP 
JNE 
CALL 

FIN.IBH: HOV 
RET 

L_RECI: HOV 
HOV 

QOJDC: HOV 
CALL 
HOV 
CALL 
HOV 

CALL 
HOV 
RET 

AX,AX 
D_BTAT.SJHAX 
ASP BEL 
FATINT 
DI, AX 
AL,D_REO+STAT 
AL,DKNORH 
ABPJHP[DI] 

XFRRDD 

AL. DKNORH 
FLPEP 
.hort ptr FINISH 

AL.DKNORH 
FLPEP 
VERIFY 
D_NBTA, S_IDLE 

, . 

DX,REBTOR or (S_WAIT .hl a) 
D_REOf-CURCYL,O 
D_REOf-BTAT,DKNORH 
CPUFDC 
AL,DL 
HITFDC , 
AX,FDCBUF or (HHASK .hl a), 

HITC_P 
D_NBTA,DH 

AL :- curr.nt .tat. 0' drlv.r 
AdJu.t for 'I •• d .tat •• 
Conv.rt to a word valu. 
Conv.rt to a Jump tabl. ind •• 
0: I. curr.nt .tat. a valid .tat.? 

DI 
IlL 
0: 

Y: go prac... the .tat. 
N: Fatal .rror 
:- Jump tabl. ind •• 
:- Statu. cod. 
Did an .rror occur? 
Branch to .tat. handl.r rout In. 

FRX - Flopp., r.ad tran.fer 
Sav. comparl.on .tatul 
Tranl'.r the r.ad data 
R •• tor. comparllon .tatul 

0: Did an .rrar occur? 
Y: Qo do lom.thlng about It 
N: Th.n w,'r. done 

VFD - V.rif, data 
G: Did an .rrar occur? 

Y: Qo do lam.thlng about It 
N: V.rl', the data 

Flnl.h.d, Set n •• t .tat. to "idl." 
And r.turn 
RECt - Error r.cov.r" It.pin 
Icmd: r •• tare •• tat.: r.tr, walt 
s.t curr.nt c,llnd.r pa.itlon to 0 
R ••• t op.ratlon .tatu. 
s.t CPU (--) FDC 
Put command in AL 
Illu. command to FDC 
AL :- cod. 'or FDC --) BUF 
AH :- int.r'ac. mod. bit ma •• 
Set FDC --) BUF 
Btore n •• t .tat. 
And r.turn 

'] 

I: 

i 

I. . 

t 
" 

I 
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i 
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FlopPV dl •• ODD routln.: FLPABP FLPDIR.BRC 

0~30' 

O;l3~' 

0234' 
0;136' 
023B' 
0~3A' 

023C' 
023F' 
0241' 

0~43' 
0;147' 
0~49' 

0248' 
0~4F' 

O~" ' 
02'3' 
0~'7' 
02'B' 

02'0' 
02'0' 
0260' 
0263' 

8~ O~ 

74 OB 
3C 04 
74 IB 
3C 10 
7' ;IF 

E8 FOE' 
E6 ~~ 
E' 20 

3A 26 0000" 
7' OA 
82 40 
3A 06'0000" 
7' O~ 
B~ 04 
BB 16 0000" 
B8 16 0000" 
EB OE 

AO 0000" 
A;I 0000" 
3C 04 

, 

UBB 
llB9 
1190 
1191 
1192 
1193 
1194 
119' 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
120' 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
121:5 
1216 
1217 
1218 
1219 
1220 
1221 
1;122 
1223 
1224 
122' 
12;16 
1227 
12;18 
1229 
1230 
1231 
1232 
1233 
1234 
123' 
1236 
1237 
1238 
1239 

L_RDA: HOV 
CHP 
JE 
CHP 
JE 
CMP 
JNE 

DL.DKFHTE 
AL.OKNORH 
CHKADR 
AL.DKRNFE 
STORER 
AL. DI~CRCE 
RECOVR 

RDA - Proce •• R.ad Addr ••• 
DL :- Di •• format .rror cod. 
0: Did an .rror occur? 

N: 00 Interpret addre •• data 
0: Wa. r.cord not found? 

Y: Bet dl.k format error 
0: Wa. th.r. a CRC .rror? 

N: 00 att.mpt .rror r.cov.rv 
Y: Acc.pt CRC .rror 

CHKADR: CALL CPUDUF S.t CPU (--) BUF 
OUT RSTDUF,al R ••• t •• ctor buf'.r 
IN AX.SECBUF AL :- cur cVll AH :- cur tr. 
HOV DL,DKFHTE DL :- Di •• format .rror cod. 
CHP AH.DJREO+TRK 0: Are w. on the right tr. (.ide)? 
JNE STORER N: 8.t di •• format .rror 
HOV DL.DKSEEK DL :- 8 •••• rror cod. 
CHP AL.DJREO+CYL 0: Ar. w. on the right cvlind.r? 
JNE STORER N: Set •••• .rror 
HOV DL.DKRNFE Y: Set r.cord not found .rror 

STORER: HOV D_REO+STAT.DL Star •• rror cod. a •• tatu. 
HOV D_REO+RSTAT,DL AI.o .tor. a. the r.trv .tatu. 
JHP .hort RECOVR Now trv to recov.r from the .rror 

.********.*.****** ••••• *** •••• ***.********** ••• **.*.***.*.*******.*** •• ******.* 
BUB TTL Flopp, di.k GOO routin.: FLPEP 

**********.***** ••• _._._*_ ••• *._.******-***.**_.*_._***---*******-*--_._ •• *_.* 
NAHE: FLPEP - Error Proc ••• or 
ABSTRACT: Proc ••• 'lapp, di ••• rror. 
INPUT: * ES:BX - • DIT 'or current di •• driv. 

_ [D_REO+STAT1-(bVt.) - .rror .t.tu. of op.ration 
PROCESSINO: * If the .rror w •• a timeout. Ju.t return a timeout .rror 

* If the .rror wa. a r.cord not found: 

• OUTPUT: 

REgiSTERS: 
STACK USED: 

• NOTES: 

Execute read addr ••• command 
- Proce •• result. 0' that (lee FLPASP und.r L_RDA: ) 
-Then come back and attempt .rror recoverv: 

* Trv to recover from other .rror.: 
Increment errors counter 
Oiv. up I' we have retried .nough tim •• 
Step read/write head in 
Re.tore drive to track 0 
Re-i •• ue re~u •• t 

* [D_EKNTl (bVte) - increm.nt.d count of tim •• an .rror ha • 
occurred during the curr.nt requ •• t 

* [D~STAl - next .tate 'or di •• driv.r to enter 

B b,te. 
* Hit. the 'lopp, di.k controll.r port dir.ctl, rath.r than 

through the General QI •• Operation. Interface. 
•• *.*.*.* •••••• * ••••• * •••••••••••••••••••••••••• * •••••••••• * ••••••••••••••••••• 
FLPEP PROC FAR 
ERRORP: HOV AL.DJREO+STAT 

HOV D_REO+RBTAT.AL 
CMP AL.DKRNFE 

AL :- .rror code 
Cop, to retr, .tatu. 
0: Wa. it record not 'ound? 



FLPDIR CRBOB6/11 v.r.ian 10.34.17 3-Au.-B3 1':39:29 Pa.. l-tB 
Flapp, di •• gOO rautln.; FLPEP FLPDIR.BRC 

026" 
0~67' 

0~69' 

0~68' 

0~6F' 

0~7:;1' 

0~16' 

0~7B' 

0~78' 

0~7D' 

O:;lBO' 
0~B2' 

O:;lBS' 

0~87' 
0~87' 

0~9S' 
0~9B' 

0~9A' 
0~9D' 

029E' 

0~A3' 

74 16 
3C BO 
74 9F 

FE 06 0003" 
AD 0003-
~63A 47 09 
7F 9~ 
8A 0640 

ED 98 

EB FOA4 
E6 22 
BA 07CO 

EB 91 

EB FDAO 

AO 0008" 
OC OF 
EB FDAA 
C8 

CB 

No .rrar. detect.d 

, 

1240 
1~41 
124~ 
1~43 
1~44 

1245 
1246 
1~47 

1~4B 
1~49 
1~50 
1~51 

1~5:;1 

1253 
1254 
1~55 
1256 
12S7 
I:;1SB 
1:;159 
1~60 
1~61 
126:;1 
1263 
1~64 
1~65 
1266 
1267 
1:;I6B 
1269 
1~70 

1271+ 
1277 
1~1B 

1279 
1~80 
1281 
12B2 
12B3 
12B4 
I~B5 

I~B6 

1287 
I~B8 

I~B9 

1~90 
1~91+ 

1293 
1294 
129' 
1296 

RECOVR: 

RECAL: 

.JE 
CMP 
..IE 

INC 
t10V 
CMP 
JQ 

HOV 

CHKRNF 
AL,DKNROY 
FINISH 

D_EKNT 
AL.D_EKNT 
AL.E9:DITERR[8X] 
FINISH 
OX,STEPIN or (S~ECI 

V: Go pin the .rrar dawn better 
Q: Wa. the .rrar a timeout? 

V: R.turn the tlm.aut .rrar 
N: Att.mpt error r.cav.r,: 

Incr.ment .rrar count.r 
AL :- n.w .rrar count 
Q: Have w ••• c •• ded .rrar Ilm.t? 

• V: G.v. up r.cov.rv attempt 
.hl B). N: T.ll FDC: St.p-In 

N •• t .tat. :- recav.r, .tat. 
..IMP .hart ptr GOJFOC • go t.11 FOC to do .t 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHKRNF: CALL CPUBUF • S.t CPU (--) 8UF 

OUT RSTBUF.AL . • R ••• t •• ctar buffer 
MOV DX.C_RDA or (B_RDA BHL B) • Tell FOC: R.ad addr ••• 

N •• t .tat. :- prac ••• read addr ••• 
..It1P .hart ptr GO_FOC Go t.ll FDC to do that ............................................................................... 
SU8TTL Flappv dl •• GOO raut.n.: FLPTER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• NAME: FLPTER - TERmination prac .... n. 
• ABSTRACT: P.rform d.v.c.-.p.clflc t.r.lnatlan proc ••• ln. 'or r.que.t 
• PROCESSING: • In.ure that FOC I. ldl. . 

• O •• elect all drive •• 0 that all drive .elect II.ht. ar. a" 
• Btart the motor-of' timeout .vent which will turn of' the 

drl~e motor. If nathln. el •• I. dan. until much later. 
REGIBTERB: AX 
BTACK USED: 6 bVte. . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FLPTER PROC FAR 

CALL FRCINT 
EVENT FLIEVT.t1OFTIM 
MOV AL.OSK9_H 
OR AL.DRVMSK 
CALL HITSY 
RET 

Ter.lnat. FOC 
Start .. atar-a" ti .. eaut .vent 
AL :- I •••• a' motor/.elect part 
Or In d ••• lect all drlv •• m ••• 
Hit matar/.elect part with that 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BU8TTL Flop" dl •• GOO rautln.: FLP8GN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• NAME: FLPBON - 8.G.N proc •••• n. r.qu •• t 
• ABSTRACT: P.rfar ... an, Initial prac •••• n. for a dl •• 110 r.qu •• t 

PROCESSING: • Cancel the .otor-o" ti •• out .v.nt 
REgiSTERS: none 
STACK USED: 4 b,t •• ......................................................... ~ .................... . 

FLP8gN PROe FAR 
KILEVT FL1EVT Canc.1 matar-a'f .v.nt 
RET 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BUB TTL 
END 

\. 

\ i 
I 
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HEADER CRB0B6/11 v.~.ton 10.34.17 
SYSTEM ROH HEADER HEADER.SRC 

0000' 
OOO~' 

0004' 
000:t' 
0007' 
OOOC' 
0012' 

-0000 
-OOOA 

-0000 

FFFF 
0001" 
3A \. 

OD OA 
:t6 31 OlE 3~ 33 
~O :t3 59 53 :t~ 

4D 20 2S 63 29 
4F 
20 

I 
2 
3 
4 
:t 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
~O 
:U 
22 
24 
25 
26 
27 
~B 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
:to 
51 
5~ 

~~ .-"'~., 

3-Au.-83 16:40:3 Pa.. I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TITLE HEADER - THIS MODULE MUST BE THE FIRST IN ROM. 
COHPUTER - B08B ASSEMBLY LANGUAGE 
ABSTRACT - Thl. module contain. the Sv.t.m ROM h.ad.~ In'orm.tlon. It 

.u.t •• the 't~.t module llnk.d, .0 th.t It I •• t o" •• t 0000 
r.l.ttv. to the ••• Innln. 0' the ROH. E.ch ROM In the .v.tem 
mu.t cont.ln • h •• der with thl •• tructur.: 

OW 
OW 
DB 
DB 
DB 
08 

REQISTERS USED - NONE 

STACK USED - NONE 

•••• •••• •• 
CR.LF 
'V •••• ' 
••• 1 ••••• 

811. o' the ROM (OFFFFH 'o~ SV.t •• ) 
Entrvpolnt of the ROM 
L.n.th 0' 10 ••••••• 
Flr.t ch.ract.r. 0' m •••••• 

• 5-bVt. ROH v.r.ton in ASCII 
• R.m.lnd.r o' 10 ••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAHE HEADER 
SUB TTL SYSTEM ROH HEADER , ............................................................................. . 

, PUBLIC DEFINITIONS , ............................................................................. . , 
PUBLIC ROMVER 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, EXTERNAL REFERENCES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXTERN PUPTST: NEAR • ENTRY POINT OF ROM 
EXTERN ROMSII:ABS .ROM SIIE 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• LOCAL CONSTANTS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
CR 
LF 

EOU 
EOU 

ODH 
OAH 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• MODULE ENTRY POINT 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECT ROMCOD 
ASSUME CS:ROMCOD 

OW 
DW 
DB 

OFFFFH 
OFFSET PUPTST 
OFFSET MSGSll 
CR.LF 

, SII. 0' thl. ROH (Sp.cl •• 'D~ .v.t.m) 
• Entrv point 0' thl. ROM 
• Sil. 0' the .ign on m •••• g. 

ROMMSQ DB 
ROMVER DB 

DB 
'Vl.23' • Version 0' the ROM 
, SYSROM (c) Copvrlght T.I •• In.trument. Inc. 1983' 



HEADER CA0006/11 version 10.34.17 
OVBTE" AD" HEADER HEADER.BRC 

0010' 43 6F 70 79 72 69 
OOIE' 67 68 74 20 ~4 6~ 
0024' 70 61 73 20 49 6E 
002A' 73 74 72 7~ 6D 6~ 
0030' 6E 74 73 20 49 6E 
0036' 63 2E 20 31 39 38 
ooac' 33 
003D' 00 OA 

-003A 

No error. detected 

\. 

3-Aug-S3 16:40:3 

~3 DB 
54 HS081l EQU 
55 
56 END 

CR,LF 
.-RDHHSQ 

P ... e I-I 

'\ 

~ft~' 

\ 
) 

i 
I 
I 

; 
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I 

\: 

I 
I; . 
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INTTBT - PEOASUS pow.~ up lnt.~~upt cont~olle~ test 
INTT9T.BRC 

CRBOB6/11 version 10.34.17 3-lIul-B3 16:40:30 Pale 1 

-0000 

-0000 

\. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3' 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4' 
46 
47 
48 
49 
~o 

329 
330 
331 

, ••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••• , 
,TITLE INTTBT - Interrupt controller power up diagnostics. 

COMPUTER BOBB ASSEMBLY LANGUAGE 
ABBTRACT This module contain. the power up diagnostics that test the 

interrupt controller in the PEGASUS main board. Onl, tho.e interrupts 
that are generated b, b •• ic I,.te. components ar. te.ted. , ................ -............... -........... _ ............... -................ . 
NAME INTTST - PEGASUS power up Interrupt controller t •• t 
SUB TTL , •............................................................................. 

• EXTERNAL PROCEDURAL REFERENCES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 

BECT 
ASSUME 

EXTERN 
EXTERN 

ROMOAT 
CB:ROMCOD 

DSKC_M:BYTE 
PRCO_M: BYTE 

, DISK SELECT LATCH MEMORY IMAGE. 
I PRINTER OUTPUT LATCH MEMORY IMAGE. 

(ROMDAT) 
(ROMDAT) 

••••••••••••••••••••••••••••••••••• * •••• ** ••••••••••••••••••• * ••••••••••••••••• 
, EXTERNAL DATA REFERENCES , ........................................•..................................... , 

SECT 

EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 

ROMCOD 

DSPDIE:NEAR 
FILVEC:NEAR 
DECLED:NEAR 
KEYRST:NEAR 
FRCINT:NEAR 
TlMTST: NEAR 
ICNERR:ABS 
IVIERR:ABS 
LEDtOO:ABS 
NMIERR:ABS 
TlMERR: ABS 
KEVERR:ABS 
FLIERR:ADS 

I DISPLAY FATAL ERROR and DIE. 
ENTRY TO VECTOR INITIALIZATION. 
DECREMENT LED SUBROUTINE. 
KEYBOARD INTERRUPT REBET. 
FLOPPY CONTROLLER RESET. 
TIMER DIAGNOSTICS ERROR. 
INTERRUPT CONTROLLER ERROR CODE. 
INVALID INTERRUPT ERROR. 

, INTERRUPT LED ERROR PATTERN 
, NMI INTERRUPT FAILURE CODE. 
, TIMER tNT FAILURE CODE. 
, KEVBOARD INT FAILURE CODE. 
, FLOPPY tNT FAILURE CODE. 

(OUTPUT) 
(VECIN·I) 
(DECLED) 
(KEVDSR) 
(DSKDSR) 
(TIMTST) 
(TBTERR) 
(T6TERR) 
(ROMERR) 
(T6TERR) 
(TSTERR) 
(TBTERR) 
(TSTERR) 

, •••••••••••••••••••• *.* ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, PUBLIC DEFINITIONS 
, •••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••• 

PUBLIC INTTST , ENTRY TO INTERRUPT CONTROLLER DIAGNOSTICS. 
PUBLIC PRTRST I PRINTER AND PARITY INTERRUPT DI6ABLE 6UBR. 

••••••••••••••••••••••••••••••••••••••••••••• * ••••• *.* •••• ** •••• * •••••• * •• * ••• * 
, LOCAL CONSTANTS 

INCLUDE PEO:HARDWARE.EOU 
INCLUDE PEG:VECTOR.EOU 

'*.~ •••••• * ••••••••••••••• * ••••••••••••••• * ••••••••••••••••••••• * ••••••••••• * •• , 
, ••••••••• ***.****.*.* •• *.* ••• * ••• * ••••• ***.* •••••••••• * ••••• *.** ••••••••••• * •• 
I BASE PAGE LOCATIONS 
, •••• * •• ** ••••• *.** •• *.**.*.**.** •• * ••• * .••••• * •••• * ••••••••••••••••••• *.* •••••• 



INTTST - PEOASUS power up Interrupt controller telt 
INTTST.SRC 

-0000 

, 

33:1 
333 
334 

SECT 
ABSUHE 

CRS096/11 v.rllon 10.34.17 3-Aug-93 16:40:37 P.ge 1-1 

ROHCOD 
CS:ROHCOD. DS:ROHDAT. ES:ABSO 

-) 



) 

) 

) 

INTTBT - PEOASUS power up Interrupt controller t •• t 
INTTST.SRC 

CR8086/11 version 10.34.17 3-Aug-S3 16:40:37 P.ge 2 

0000' 
0002' 

ooo~' 
0007' 
0009' 
OOOB' 
OOOE' 
OOOF' 
0011' 
0012' 
0014' 
001:S' 
0016' 
001S' 
001A' 
001C' 
001D' 
OOlE' 
0020' 
0022' 
0024' 
0025' 
0026' 
002S' 
002A' 
002C' 
002D' 
002E' 
0030' 
0032' 
0034' 
003" 
003S' 
0038' 
003E' 
0041' 
0044' 
0047' 
0049' 
004A' 
004B' 
004C~ 

82 09* 
E9 00F2 

DO 18 
E6 18 
DO 40 
BA 0019 
EE 
DO 01 
EE 
80 FO 
EE 
EC 
3C FO 
7' E6 
80 CC 
EE 
EC 
3C CC 
7:S DE 
DO :S:S 
EE 
EC 
3C :s:s 
7:S D6 
80 AA 
EE 
EC 
3C AA 
7' CE 
DO FF 
EE 
EB OOCA 
EB 00D2 
E8 OOnE 
E8 0006" 
09 0162" 
E8 0004" 
30 D2 
FB 
90 
90 
FA 

\. 

336 
337 
33S 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
3:Sl 
352 
3:S3 
3:S4 
3" 
3:S6 
3'7 
358 
359 
360 
361 
362 
363 
364 
36:S 
366 
367 
368 
369 
370 
371 
372 
373 
374 
37:S 
376 
377 
378 
379 
3S0 
3Bl 
3B2 
3B3 
3B4 
3B:S 
3B6 
387 

1t1RER: MOV 
..tMP 

DL,ICNERR 
FATAL 

III 8ET ERROR CODE INTO DL 
,,, AND REPORT ERROR 

Thl. I. the entrv to the interrupt controller di.gno.tic.. Flr.t, the 
I controller I. Inlti.liled .long with .11 the Interrupt v.ctor. in m.morv. 

The IMR regi.t.r i. t •• ted with interrupt. di •• bl.d. With .11 v.~tor. 
•• t to "Inv.lld Int.rrupt" the b •• lc Int.rrupt •• re unm •••• d. I' no 
lnv.lld int.rrupt. occur, the t •• t proc •• d •• 

DI •• ble .p •••• r .nd tlm.r Interrupt •• 
I 

INTTST: MOV 
OUT 
MOV 
MOV 
OUT 
MOV 
OUT 
MOV 
OUT 
IN 
CMP 
..tNE 
MOV 
OUT 
IN 
CMP 
..tNE 
MOV 
OUT 
IN 
CMP 
..tNE 
MOV 
OUT 
IN 
CMP 
..tNE 
MOV 
OUT 

-CALL 
CALL 
CALL 
CALL 
MOV 
CALL 
XOR 
STI 
NOP 
NOP 
CLI 

AL, (ICWl + 
INTAOO,AL 
AL,IROINT 

IC_IW4 + IC_SNO + ICjLTM) I WRITE ICWI. 
, I I 

DX, INTAOI 
DX,AL 
AL, (ICW4 + IC_M86) 
DX,AL 
AL,OFOH 
DX,AL 
AL,DX 
AL,OFOH 
IMRER 
AL,OCCH 
DX,AL 
AL,DX 
AL,OCCH 
IMRER 
AL,0:J5H 
DX,AL 
AL.DX 
AL,0:J5H 
IMRER 
AL,OAAH 
DX,AL 
AL,DX 
AL.OAAH 
IMRER 
AL,OFFH 
DX,AL 
PRTRST 
TIMRST 
FLPRST 
KEVRST 
CX.OFFSET INVINT 
FILVEC 
DL,DL 

.,1 H.rdw.re Int.rrupt. 40h-)47h 
'" Point to controller m ••• r.g. 

I I 

I I 

I I 

8.1ect 8086 mod •• 

" Trv.n Interrupt m •••• 
I I 

" R •• d Interrupt m •••• 
,,0: I. m ••• correct 7 
I I No, ,.t.l .1'1'01'. 

" V •• , trv .nother III •••• 

I I 
, , R •• d m •••• 
" Q: IS MASK CORRECT? 
" NO, FATAL ERROR. 

", Ve., trv.noth.r m •••• 
I I I 

, I I R •• d m •••• 
," 0: IS MASK CORRECT? 
III NO, FATAL ERROR. 
" I V ••• trv .nothe,. m •••• 
, , I 

'" Re.d m •••• 
'" 0: 19 MASK CORRECT? 
I I , NO, FATAL ERROR. 
"I MASK ALL INTERRUPTS. 
I I I 

'" RESET PRINTER 
III RESET TIMER DEVICES. 
III RESET FLOPPY CONTROLLER. 
'" RESET KEYBOARD UART INTERFACE. 
'" SET ADDRESS INVALID INTR VECTOR. 
,,, SET INTERRUPT VECTORS TO INVALID. 
III SET INITIAL ERROR FLAO 
I ENABLE INTERRUPTS. 

WINDOW 
WINDOW 

'" DISABLE INTERRUPTS. 
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INnST.SRC 
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004D' 
0052' 
0059' 
005B' 
005D' 
005F' 
0061' 
0066' 
006B' 
006E' 

0070' 
0072' 
0074' 
007" 
007A' 
007D' 
00B4' 
00B6' 
OOBB' 
OOBA' 
OOBC' 
OOBE' 
0090' 
0092' 
0094' 
0096' 
009S' 
0099' 
OOAO' 
00A5' 
00A7' 

00A9' 
OOAB' 
OOAD' 
OOBO' 
OOBI' 
00B3' 
00B4' 
00B4' 

26BB DE OOOS 
26C7 06 OOOB 0134 N 

BO 22 
E6 II 
BO 20 
E6 II 
26B9 OE OOOB 
BO OE 0002 N OB 
AO 0002" 
E6 03 

BO F7 
E6 19 
FB 
BO DE 0001 N 02 
AO 0001" 
26C7 06 OIOC 013C" 
E6 00 
BO 76 
E6 17 
BO 02 

E6 " 
BO 00 

E6 " 
B3 03 
FE CB 
75 FC 
FA 
26C7 06 OIOC 0162-
BO 26 0001" FD 
BO 02 
E6 00 

BO BF 
E6 19 
89 4BIE 
FB \. 
E2 FE 
FA 

26C7 06 OilS 014E" 

3BS 
3B9 
390 
391 
392 
393 
394 
395 
396 
397 
39S 
399 
400 
401 
402 
403 
404 
405 
406 
407 
40B 
409 
410 
411 
412 
413 
414 
41:' 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
42S 
429 
430 
431 
432 
433 
434 
435 
436 
437 
43B 
439 

DECLOP: 

OOTtM: 

OOTST: 

NOW TO CAUSE INDIVIDUAL INTERRUPTS IN THE FOLLOWING ORDER 
NHI, TIHERS. FLOPPY. KEYBOARD. THE NHI IS TESTED WITH THE 
CRT AND PARITY INTERRUPTS DIBABLED. 

MOV CX.ES:WORD PTR CNHIINT*4) '" SAVE CURRENT NMI VECTOR. 
MOV ES:WORD PTR CNHIINT*4),OFFSET NMIVCT '" NHI INTERRUPT VECTOR. 
HOV AL, CUC_RTS + UC_DTR) '" RAISE DTR TO CAUSE NHI. 
OUT KBCHD,AL '" DO IT. , 
HOV AL,UC_RTS '" RESTORE NHI DISABLE, JUST IN CASE. 
OUT KBCHD.AL '" 
HOV EB:WORD PTR (NHIINT*4),CX '" RESTORE NHI VECTOR. 
OR PRCO_H.PARIEN ", RE-ENABLE PARITY NMI INTERRUPT. 
MOV AL,PRCO~ ", 
OUT PRCO_P,AL, , •• 

NOW FOR TIHER INTERRRUPT. ONLY TIMER 1 IS·TESTED SINCE TIHER2'S 
INTERRUPT IS SHARED WITH FOREIGN DEVICEB ON THE BUS. 

HOV 
OUT 
BTl 

AL,ENAB3 
INTAOI,AL 

OR DSKC_H,THR1EN 

II , , , . . , , 
HOV AL.DSKC H , 

ENABLE BYSTEM TIHER INTERRUPT. 

ALLOW INVALID INTERRUPT TO OCCUR 
SET TIMER INT ENABLE LATCH. 

HOV EB: WORD-PTR C1R3INT*4', OFFSET TltlRlN , SET UP CORRECT VECTOR. 
OUT DSKC-P,AL ENABLE TIMER 1. 
HOV AL,(TC_SCI+TC_WRD+TC_HD3) SET UP SYBTEM TIMER. 
OUT TIMCHD,AL , WRITE TO TIHER COMMAND REO. 
HOV AL, 02 • LOW BYTE OF COUNT. 
OUT TIMERI,AL 
MOV AL,OO • HIOH BYTE OF COUNT. 
OUT TIMER1,AL 
MOV BL,03 LOOP FOR AT LEABT 15 MICROSECS 
DEC BL 
JNE DECLOP , , , CLI 
HOV 
AND 
HOV 
OUT 

ES:WORD PTR (IR3INT*4J,OFFSET INVINT ", RESTORE INVALID VECTOR 
DSKC_M.NOT TMRIEN '" DISABLE TIHER INTERRUPT. 
AL,TMR1EN '" 
DSKC_P,AL '" 

NOW FOR DISK CONTROLLER INTERRUPT. FIRST, THE INTERRUPT IS 
ENABLED TO DETERMINE IF AN INTERRUPT FROM THE BUS IS PENDINO. 
IF SO. IT IS INVALID. 

MOV AL.ENAB6 , I , SET ENABLE OF DISK INTERRUPT. 
OUT INTAOt. AL , , , WRITE TO INT CONTROLLER. 
MOV CX.4B1EH , , , DELAY 100 MB. 
sn 
LOOP • WAIT JUST IN CASE • 
CLI 

" J 

MOV ES: WORD PTR (lR6INh4). OFFSET FLPINT 

I 
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INTTST.SRC 
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OOBB' 
OOBC' 
OOBF' 
OOCO' 

00C7' 
00C7' 
00C9' 
OOCB' 
OOCC' 
OOCD' 
OOCE' 
OOCF' 
0006' 
OODS' 
OODA' 
OODB' 
OODE' 
OOEO' 
OOEI' 
00E3' 
00E5' 
00E7' 
00E9' 

OOFO' 

OOFa' 

00F4' 

00F7' 
00F7' 
00F9' 

OOFC' 
OOFC' 
OOFF' 
0101' 

010a' 
010a' 

FB 
ES 0059 
FA 
a6C7 06 0118 016a-

80 7F 
E6 19 
FB 
90 
90 
FA 
26C7 06 OIIC 0159-
BO al 
E6 II 
FB 
B9 0014 
E2 FE 
FA 
BO ao 
E6 II 
BO FF 
E6 19 
26C7 06 olle 016a-

BO IE 

30 ca 

E9 0008" 

BO 08. 
E9 0003" 

E8 0007-
E4 ao 
C3 , 

SO 26 0002" 77 

440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
45a 
453 
454 
455 
456 
457 
45S 
459 
460 
461 
462 
463 
464 
465 
466 
467 
46B 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
48a 
483 
484 
485 
486 
487 
48B 
489 
490 
491 

• KEYTST: 

I 
FATAL: 

• 
• FLPRST: 

I 
PRTRST: 

BTl 
CALL FORCIT • FORCE FLOPPY INTERRUPT. 
CLI I I • 
HOV ES:WORD PTR (IR6INT*4),OFF8ET INVINT I •• RESTORE VECTOR. 

NOW TO TRY KEYBOARD INTERRUPT. 

HOV 
OUT 
BTl 
HOP 
NOP 
CLI 
HOV 
HOV 
OUT 
STI 
HOV 
LOOP 
CLI 
HOV 
OUT 
HDV 
OUT 
HDV 

AL.ENAB7 
INTAOI.AL • I • 

ENABLE FOR KEYBOARD INT. 
• •• 
• • • CAUSE INVALID INTERRUPT 

.,. IF IT OCCURS. 
ES:WDRD PTR CIR7INT*4).OFFSET KBDINT I •• 
AL.CUC_RTS + UC_TXE) ••• CAUSE KEYBOARD INTERRUPT. 
KBCHD,AL .,. 

I •• 
CX.20 I LOOP FOR A WHILE. 
• 
AL.UC_RTS 
KBCHD.AL 
AL.OFFH 
INTAOI.AL 
ES:WORD PTR 

... ... I.. RESTORE KEYBOARD UART. 
•• , DISABLE ALL INT IN HASK. 
I • I 

(IR7INT*4).OFFSET INVINT ." 

GET AND REPORT ON ANY ERRORS 

HOV AL.OOOIIIIOB 

XOR DL.AL 

.Jt1P TI HTST 

COHHON FATAL EXIT FOR ALL 

HDV 
.Jt1P 

AL.LEDIOO 
DSPDIE 

III AND OF MMI. TIHER. KEY AND FLOPPY 
III INTERRUPT OCCURRENCES 
III SETS CORRECT BIT IN ERROR IF NO 
III INTERRUPT OCCURRED. 
II. JUMP AND CONTINUE TESTING 
,., (TIHER TEST REPORTS ERRORS) 

INTERRUPT ERRORS. 

BET UP LED PATTERN FOR DSPDIE 

ROUTINE TO DISABLE FLOPPY CONTROLLER. 

CALL 
IN 
RET 

FRCINT 
AL.FDCSTA 

HAGIC CODE TO RESET FLOPPY 
DISK CONTROLLER. 

ROUTINES TO DISABLE PRINTER. PARITY AND TIMER INTERRUPTS. 

AND PRCO_H.NOT CPARIEN+PRINEN) DISABLE PARITY INTERRUPT. 

r-j '\ 
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INTTST.SRC 

0107' AO 0002" 492 l10V AL, PRCo_11 DISABLE PARALLEL PORT INTERRUPT. 
OIOA' E6 03 493 OUT PRCoJ',AL 
010C' C3 494 RET 

49:1 , 
0100' 496 TlI1RST: 
0100' BO 26 0001 N F9 497 AND DSKC~.NoT (TI1R1EN+TI1R2EN) III DI.able timer 1 and 2. 
0112' AO 0001" 49S MOV AL.DSKC 11 I I I 

Olt~' E6 00 499 OUT DSKCJ'.At. , , I 

0117' C3 :100 'RET 
~Ol , 

OllB' :102 FORCIT: 
0119' 9C :103 PUStF , Save carrv and Interrupt .tatu •• 
0119' FA :J04 CLI I 

011A' AD 0001" :JO:l l10V AL.DSKC_" "' READ CURRENT I1EMORY STATE. 
OIID' 24 3F :106 AND AL.I1I1ASK I I I I1A9K OFF CONTROL BIT9. 
011F' OC BO :J07 DR AL.ACCFDC , . , SET UP FOR CPU (--) FDC. 
0121' E6 00 :JOB OUT D9KCJ'.AL I I I SET THE LATCH. 
0123' A2 0001" :109 110V DSKC~.AL I I I UPDATE I1EI1ORY STATE. 
0126' 9D :UO POPF I I • RESTORE INTERRUPT STATUS. 
0127' BO OS :UI 110V AL,II1I1INT , CAUSE II1I1EDIATE INTERRUPT. 
0129' E6 20 ~12 OUT FOCCI1D,AL 
012B' BO OA :113 110V AL,IO WAIT FOR CI1D TO EXECUTE. 
0120' :114 INTDLY: 
0120' FE CB :11:1 DEC AL 
012F' 7:1 FC :J16 .JNZ INTDLY 
0131' E4 20 :117 IN AL,FDCSTA READ STATUS TO CLEAR INTERRUPT. 
0133' C3 :119 RET 

519 
520 I ENTRy POINT FOR OCCURRENCE OF NHI 
521 , 

0134' BO 20 :122 NHIVCT: I10V AL.UC_RTS , J I DISABLE FURTHER NI1I'S. 
0136J·, E6 11 :123 OUT KDCI10,AL , , I 

0139"',' BO CA DC- :124 OR DL.NI1IERR , , , INDICATE CORRECT OCCURRENCE. 
013B' CF 5:;l:l IRET 

526 
527 I ENTRY FOR OCCURENCE OF TlI1ER INTERRUPT 
:J2B , 

013C' BO 26 0001" FD 529 TlMAIN: ANO DSKC_".NOT TMAIEN I I I DISABLE TIMER INTERRUPT. 
0141' AO 0001'" 530 HOV AL. DSKC_11 I I , 

0144' E6 00 531 OUT OSKC_P. AL I I I 

0146' BO CA 00. :J32 OR DL.TII1ERR , , I INDICATE CORRECT OCCURRENCE 
0149' BO 20 533 COHNI: l10V AL.EDI , I • 

014B' E6 lB 534 OUT INTAOO.AL , I I 

0140' CF 53:1 IRET 
536 
:137 ENTRY FOR FLOPPY INTERRUPT 
:J3B I 

014E' E4 20 \, :J39 FLPINT: IN AL.FDCSTA '" READ FLOPPY STATUS TO RE9ET INT. 
0150' BO DO :J40 l10V AL.FORCED III RESET FLOPPY INTERRUPT. 
0152' E6 20 :J41 OUT FDCCI1D.AL I I I 

01:14' BO CA OF. 542 DR DL.FLIERR , J I INDICATE CORRECT OCCURRENCE 
0157' ED FO 543 .JI1P CoMNI , I , 
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01:t9' 
OHtB' 
OlltD' 
0160' 

BO 20 
E6 II 
BO CA OE
EB ~7 

0162' F6 DOl 

0164' EI.,. 

No .rror. d.t.ct.d 

.. 

:J44 
lt4lt 
:J46 
:J47 
:J4B 
:J4., 
:J:JO 
:J:Jl 
It'2 
:J:J3 
:J:J4 
ltlt:J 
:Jlt6 
:J:J7 
:JltB 
ltlt., 

, 

• ENTRY FOR KEYBOARD INTERRUPT. 

• KBDINT: MoV AL. CUCJlTS) • •• DISABLE KEV INT. 
OUT KBCMD.AL • •• OR DL.KEVERR • •• INDICATE CORRECT OCCURRENCE 
..n1P COHN I ••• COMMON INTERRUPT EXIT 

ENTRY FOR AN INVALID INTERRUPT 

• INVINT: NOT DL '" BETS ANV UNTESTED BITS IN ERROR. 
, •• NUMBER OF QooD BITS INDICATES 
'" PROQRESB THROUQH THE'TEST 

OR DL. IVIERR ••• SIQNAL ERROR 
.Jt1p FATAl. , •• .JUMP AND REPORT ERROR 
END 

I 

·.t. 

, I 

, , 

i: 

.I: 
I 

;. 
! 

I 
I! . i 

i 
I 

I. 
I' 
I 

; 

...... , 



INTXIT CRSOS6/11 ve~.lon 10.34.17 
INTXIT.SRC 

-0000 

\. 

1 
2 
3 
4 
:t 
6 
7 
8 
9 

10 
11 
12 
13 
14 
l:t 
16 
17 
IS 
19 
20 
21 
22 
23 
24 

2' 
26 
27 
28 
29 
30 
32 
33 
34 
3' 
36 
37 
3S 
39 
40 
41 
42 
43 
44 
4' 
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•••••••••••• ***._ ••• * ••• * ••••• ****._************ •• ***.***.* ••• *.* ••• * ••• *.** ••• 
• TITLE INTXIT (COMMON INTERRUPT EXIT LOgIC) 

COMPUTER - SOBB ASSEMBLY LANGUAGE 
ABSTRACT - Thi. module contains the common interrupt e.lt logic eaecuted 

b, all interrupt proce •• or.. The addre •• a. this routine I •• tored 
In an interrupt vector location (interrupt XITVEC) in .egment ABSO 
(Absolute Zero) .0 that it i. acce •• ible to application protrams. 
This lotic decrement. the Interrupt caunter and save. the location 
o' the .tack o' the interrupted 10tlc. The interrupt e.lt lotic 
then re.tores commonly u.ed regi.ter. from the interrupt .taci. 
.witche. back to the .taci of the interrupted lotic. and re.tore. 
reti.ter DS from the user .tack. 

AI.o contaln.d In .thi. module ,. the dummy .ntry point used by 
.oft Interrupt. SLCINT and TIHINT when ZEX i. not pre •• nt In the 
.,.tem. Thl. logic limpl, do •• an IRET. 

• INPUTS ES.SX - sa.sPo' interrupted logic 
Interrupt .taci contain. saved ES.BX,AX (ES at top a •• tack). 
Stack of interrupt.d lotic containl .aved DS. 

OUTPUTS 

• REGISTERS USED 

• STACK USED -

.eeeee.eee ••••••••• _* ••••••• * ••• * ••••• * ••••••••••••• _ •••••••••••• e.e •••• * •••••• 
NAME INTXIT 
SUB TTL 

••••••••• * •••••••••••••••••• *._ ••• * •••••••••••••••••••••••••••••••••••••••••••• 
• PUBLIC DEFINITIONS , ••••••••••••••••••••••••••• * •••••••••••• * ••••••••••••••••••••••••••••••••••••• 

PUBLIC 
PUBLIC 

INTRET 
INTXIT 

••••••• _ •••••••••••••••••• *._ ••••• * ••••• *.* ••••••••••••••• * ••• * •••••••••••••••• 
• EXTERNAL REFERENCES 
•••••••••••••••••• ** •••• * •• **.**._****.**_.**-.*** ••••••••••• * ••••••••••• ** ••• * 

SECT 
EXTERN 
EXTERN 

ROHDAT 
IXSPSV:WORD 
IXSSSV:WORD 

Where Interrupt Elit .ave. SP 
Where Interrupt Eait .aves SS 

(ROMDAn 
(ROMDAn 

\ , 

~."""", 

-. .,.,..:-;.:;,..,.,..-,.;..;,;.'-

'. 



INTXIT CRBOB6/11 verllon 10.34.17 
INTXIT.BRC 

0000' 
0000' 
0001 ' 
0003' 
000:1' 

OOOA' 
OOOF' 
0013' 
0017' 
OOIB' 
0019' 
OOIA' 
OOIE' 
0022' 

0023' 
0023' 

-0000 

FA 
80 20 
E6 IB 
2EFE OE CI9A 

2EBE' IE C1BO 
BC 06 0002-
B9 IE 0001-
07 
:la 
:lB 
BE 16 0002-
B8 26 0001" 
IF 

CF 

No error I d.tected 
\. 

47 
4B 
49 
:10 
:II 

173 
174 
17:1 
176 
177 
17B 
179 
IBO 
IBI 
IB2 
IB3 
IB4 
IB:I 
IB6 
IB7 
IBB 
IB9 
190 
191 
192 
193 
194 
19:1 
196 
197 
19B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 
209 
210 
211 
212 

3-Aul-B3 16:41:2 Page 2 

I •••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I LOCAL CONSTANTB 
INCLUDE PEQ:VECTOR.EGU 
INCLUDE PEQ:INTCTLR.EGU 

I •••• • •••• •• ••••• ••• ••• • ••••••• • ••••••••••••••••••••••••••••••••••••••••••••••• 

BUBTTL MAIN 
I •• ••••••••••••••••••••••••••••••••••••• ••••••• • ••••••••••••••••••••••••••••••• 
I MODULE ENTRY POINT 
I •••••••••• •••• •••••••• ••••• ••••• ••••• ••••••••••••••••••••••••••••••••••••••••• 

BECT 
ASSUME 
ASSUME 

INTXIT PRDe 
eLI 
MOV 
OUT 
DEC 

ASBUME 
MOV 
MOV 
MOV 
PDP 
PDP 
PDP 
MOV 
MOV 
POP 
IRET 

ROMeOD 
CS:ROMCOD 
DS:NOTHINO 

FAR 

AL.EOI III 
INTAOO.AL III 
BYTE PTR CS:INTCTR+CSWRAPIII 

DS:ROMDAT 

EB.BX - ORIOINAL SS.SP 
DIBABLE INTERRUPTS 
RESET B2:19 

DECREMENT INTERRUPT COUNTER 

DS.WORD PTR CS:DSADDR+CBWRAPIII DB - RDM DATA BEOMENT 
IXSSSV.ES I I I SAVE Ss.SP OF ORIQINAL LOQIC 
IXSPSV. BX I I I 
ES I I I RESTORE COMMONLY USED REOISTERS 
ax J I I FRDM INTERRUPT BTACK 
AX I I I 
SS. IXBSBV 

" I 
RESTORE ORIQINAL SS.SP 

SP. IXSPBV , II 

DS , I , RESTORE OS FROM ORIQINAL STACK 
, I , •• INTERRUPT RETURN •• 

, ...................................................................•.......... 
I 
• INTRET I. the 10lic that II e.ecuted h, a .oft interruptI to SLCINT 

and TIMINT 

, ............................................................................. . 
INTRET PROC 

IRET 

SUB TTL 
END 

FAR 

/-

Dum .. , loft Interrupt 
•• INTERRUPT RETURN •• 

I: 

11 

,.,:.'=.:""' . .,", .. \, 
-"c'" 

I . , 

I, 
" 

'\! 
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\ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
I~ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 

.. ********.*****.*._--**---*._--*--*-_.*.****-*_._--**.*-**--**-***-***----**-TITLE KBTABL - St.ndard '.Vbo.rd .ncoding t.bl •• 
COHPUTER - 8088 ASSEMBLY LANGUAGE (BSO A •• embl.r) 
ABSTRACT - Thi. module contain. the data t.bl •• u •• d bV the P.ga.uI 

,.,board routine. 'or .tand.rd encoding 0' the '.Vbo.rd. 
A ••• plaln.d in the 'evboard drlv.r modul •• the ,.,board I.nd. 
on. or two bVt •• p.r '.V d.pr ••• lon. Th. 'Irlt contain. the 
mod. '.V in'ormatton (CTRL. SHIFT •• tc.). Th •• econd I. the 
'Ican cod.' corr •• pondlng to the '.V'. phV.ic.1 po.ition on the 
'.vboard. Th ••• table. are arrang.d in ord.r of •• cendtng 
.can cod... Th. mode d.t.rmlnatlon I. handled In the '.Vbo.rd 
DSR cod. and the corr.ct table .cc •••• d for .ncodlng. Th. 
,.,board lavout chart. b.low map the phv.lcal location' of 
the '.V' to the .c.n cod... I' the bVt. 100k.d up 1. -1 (OFFH), 
the '.V 1. to b. 19nor.d. I' the bVt. 1. gre.t.r than 7FH. but 
I ••• than OFCH (i ••• the high bit 1 ••• t), th.n the low ord.r 7 
bit • • r. u •• d a. an Ind •• Into the KBFUNC tabl. to r.trl.v. 
the 'unction '.V code. Th. oth.r po •• ibl. valu ••• r. d.'in.d 
•• follow.: OFEH 1. the Program P.u •• 'unction. OFDH 1. the 
Program Bre.' 'unction. and OFCH i. the Print Scr •• n function. 

•• * ...... *---_._-*------_._**.*._*---*_.*-*._----*-*--***.***.***.*-*._-_._*-** 
NAME KBTABL - St.ndard '.vboard .ncodlng t.bl •• 
SUB TTL 

... * .... *-*.*****-** .... _--** ..... _.**-----***.*-._ ... -*** ... *.*._.*_ ... __ ._-*. 
• PUBLIC DEFINITIONS .. _*-*.----_ .. __ ._-*--._ ... -... _._---_._-_._--_. __ .. _--_ .. *._---_._. __ .. __ .. --. 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

KB_ALT 
KBCTRL 
KBFUNC 
KBNUMK 
KBSHFT 
KBUNSH 

... -... -._----.-_ .... -.. _-_ ..... _-_._--*_ ... _ ......... _ .............. -........ . 
• LOCAL CONSTANTS 
............... _ ..... _._._.-... -*_._._ ... *** .. ***.**-****-*---_._._---*_._----

INCLUDE PEQ:ASCII.EOU 
INCLUDE PEQ:KBBPCL.EOU 
INCLUDE PEQ:KBMISC.EQU 

gENERAL KEYBOARD POSITION NUMBERINQ: 

(leU half) 

I 1 I 1 I 
11011102110311041 1 :;z 3 4 

I I 
:5 1 6 7 8 1 

--------------------------------------------------------------

..... 
t 

-,~; 
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I I I I I I I I I I I I I I 
165 9 110 111 112 113 114 11:t It6 117 liB 119 120 121 122 

I I I I I I 1 1 I 1 1 I 
49 150 151 152 1:t3 1:t4 155 156 157 15B 159 160 161 

-------------------------------------------------------+ 
I I 1 I I I I I I I I I I I 
1***1***166 167 16B 169 170 171 172 173 174 175 176 I 77 

I I I I I I I 1 I I 
1***1 *** IB2 IB3 IB4 IB3 IB6 IB7 IBB IB9 191 192 *** 

(right hlf) 

(63) I (4:t) 
164 

I I I 
179 IBO 146 

I 
(95) 196 (94) 

BI 

I I I 1 
147 14B 1100190 

I I I I 
123 124 125 126 

I 1 I I 
139 140 133 134 

1 I I I 
131 132 141 142 

I 
127 135 143 130 
------------1 
I I 1 
I 29 144 I 

.** indle_te. the mode •• vs. 'or which no sc_n eod. is s.nt 

I 
162 I 
1----
I I 
17B I 

257 
2:tB 
259 
260 
261 
262 
263 
264 
265 
266 
267 
26B 
269 
270 
271 
272 
273 
274 
275 
276 
277 
27B 
279 
2BO 
2Bl 
2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
29:t 
296 
297 
29B 
299 
300 
301 
302 
303 
304 
30:t 
306 
307 
30B 

,------------------------------------------------------------------------------, 

, 

STANDARD U.B. LAYOUT AND SYMBOLIZATION: 

(hft hdl) 

I I 1 I 
1Ft IF2 IF3 IF4 

I I I I 
IF:t IF6 IF7 IFB 

I @ I • I S I X I A I L I * I ( I ) I 

I I I I I 
IF9 IFI0IF111F121 

I + IBACKI ... I 
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-0000 

0000' 
0000' AO 
0001' Al 
0002' A2 
0003' A3 

\. 

309 
310 
311 
312 
313 
314 
31:1 
316 
317 
31B 
319 
320 
321 
322 
323 
324 
32:1 
326 
327 
32B 
329 
330 
331 
332 
333 
334 
33:1 
336 
337 
33B 
339 
340 
341 
342 
343 
344 
34:1 
346 
347 
34B 
349 
3~0 3,. 
3~2 
3~3 
3:14 
3~:t 

3~6 
3:17 
3:tB 
3:t9 
360 

IEBCI 1 I 2 I 3 I 4 I :I I 6 I 7 I B I 9 I 0 I - I • IBPCEI • 

I I I{I)I 
TAB lOW E R T Y I U lOP I [ I ) I 

-------------------------------------------------------+ 
I I CAP I I I I I I I I I I I" I RET 
I CTL I LOK I A I BID I Fig I H I J I K I L I • I • I 

I I I I ICI) 'II I 
IALTIBHIFTI I X C V IBN "I. I. I ISHIFTI 

(I-Ight half) 

'" I 

C BPACE BAR ) 

I I I I 
I( --IHOHI--U 

I 
V 

I I IBRKI I 
IINBIDELIPAUIPRTI 

I I I I 
• I + IBPCITABI 

I 1 I I 
7 I B I 9 I - I 

I I 
4 8 I '6 I • 

I E I 
I I I 2 I :1 I N I 
------------1 T 1 
I I lEI' 
I . 0 I. I' R I 

I L I 
I F I 
1---1 
I I I 
I \ I 

.---------------------------------------------------------------------~--------
THE TABLEB: 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

BECT ROHCOD 

UNBHIFT.d (normal) tabl. - Not. that the valu ••••• In •• ,. d.'ln.d •• 
• •• +BOH· I. to be u •• d •• an Ind •• Into KBFUNC 'or the actual v.lu •• 

• KBUNBH LABEL BYTE Ke, • Leng.nd: 
D8 32+BOH 01 F' II., 
DB 33+80H • 02 F6 h, 
DB 34+BOH I 03 F7 h, 
DB 35+BOH I 04 FB h, 
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0004' A4 361 DB 36+BOH J 05 F9 hV 
oom,' A:I 362 DB 37+BOH 06 FlO .. V 
0006' F3 363 DB 115+BOH 07 Fll hV 
0007' F4 364 DB I 16+BOH OB F12 hV 
OOOB' 31 365 DB ' 1 ' 09 1 I ! 
0009' 32 366 DB '2 ' 10 2 I • 
OOOA' 33 367 DB '3 ' It 3 I • 
OOOB' 34 36B DB '4 ' 12 4 I • 
OOOC' 35 369 DB ':s ' 13 5 I X 
OOOD' 36 370 DB '6' 14 6 I ,.. 
OOOE' 37 371 D8 '7 ' n 7 I .. 
OOOF' 3B 372 DB 'B' 16 B I * 
0010' 39 373 DB '9 ' 17 9 I ( 
001t ' 30 374 D8 '0 ' lB 0/) 
0012' 2D 375 D8 '- , I 19 - I 
0013' 3D 376 D8 '. ' 20 - I + 
0014' OB 377 D8 8S 21 8ACK SPACE hV 
0015' 60 37B DB ,. , 

I 22 • I ... 

0016' 3D 379 DB '.' I 23 NUH • (nu ... rlc pad) 
0017' 28 3BO DB '+ ' J 24 NUH + 
001B' 20 3B1 D8 SPACE 25 NUH SPACE '.V 
0019' 09 3B2 DB HT 26 NUH TA8 hV 
OOIA' 31 3B3 DB ' I ' 27 NUH I 
0018' FF 3B4 DB -I 2B (not I .. 'l .... nt.d) 
OOIC' 30 3B5 DB '0' J 29 NUH 0 
001D' OD 386 D8 CR 30 NUH ENTER hV 
OOIE' 34 3B7 DB '4 ' 31 NUH 4 
001F' 3' 388 DB " ' , 32 NUH , 
0020' 39 3B9 DB '9 ' 33 NUH 9 
0021' 2D 390 DB '- , 34 NUH -
0022' 32 391 D8 '2' , 3' NUH 2 
0023' FF 392 DB -I 36 (not 1 .. 'l .... nt.d) 
0024' FF 393 DB -I 37 (not I .. 'l .... nt.d) 
0025' FF 394 D8 -I • 38 (not 1 .. 'l .... nt.d) 
0026' 37 395 DB '7 ' , 39 NUM7 
0027' 3B 396 DB 'B' 40 NUH B 
002B' 36 397 DB '6' 41 NUH 6 
0029' 2C 398 DB '. , 42 NUH • 
002A' 33 399 DB '3 ' 43 NUH 3 
002B' 2E 400 DB , . , 44 NUM • 
002C' CE 401 DB 7B+BOH 45 PRINT hV (du,llcat. of 90) 
002D' AA 402 DB 42+80H 46 Cursor RigHT '.V 
002E' AE 403 DB 46+80H 47 INSert '.V 
002F' AF 404 DB 47+80H 48 DELete hV 
0030' 09 405 DB HT 49 TAD hV 
0031' 71 406 DB ',' 50 Q 
0032' 77 407 DB 'w' 51 W 
0033' 65 , 408 D8 '. ' 52 E 
0034' 72 409 DB '1' ' 53 R 
0035' 74 410 DB ' t ' 54 T 
0036' 79 411 DB 'V' 55 V 
0037' 75 412 DB 'u' 56 U 
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0039' 69 413 DB 'I ' , 57 I 
0039' 6F 414 DB '0 ' 5B 0 
003A' 70 415 DB 'p , 59 P 
003B' 5B 416 DB ' [ , 60 [ / ( 
003C '. 5D 417 DB ' ] , 6t ] / ) 
003D' OA 41B DB LF 62 LINE FEED .. ., 
003E' FE 419 DB PAUFNC 63 BREAK/PAUBE 'e" (duplicate 0' 100) 
003F' A7 420 DB 39"'BOO 64 Cur.or UP .e., 
0040' lB 421 DB ESC - 65 EBC .. ., 
0041 ' 61 422 DB 'a' 66 A 
0042' 73 423 DB ' .. 67 B 
0043' 64 424 DB • d ' 6B D 
0044' 66 425 DB ., , 69 F 

: ! 0045' 67 426 DB '1' 70 0 , I 

0046' 68 427 DB 'h' 71 H 
0047' 6A 42B DB ' J ' 72 .J 
004B' 6B 429 DB '. ' 73 K 
0049' 6C 430 DB ' 1 ' 74 L 
004A' 3B 431 DB " ' 75 , / : 
004B' 27 432 DB · , , . 76 , 

/ H I 

004C' OD 433 DB CR 77 RETURN .. " 
! ; 

0040' 5C 434 DB '\ ' 78 \ / I .. ., 
004E' A9 435 DB 4 .... BOO , 79 Cur.or LEFT .e., 
004F' A6 436 DB 38 +BOO , BO HOME .. " 
0050' 20 437 DB SPACE , 91 BPACE bar 

i 0051 ' 7" 438 DB ' .. , B2 Z .. 
0052' 7B 439 DB ' .. B3 X ' I 

0053' 63 440 DB 'c • 94 C 
0054' 76 441 DB 'v' , 95 V 
0055' 62 442 DB '11 ' I B6 B 
0056' 6E 443 DB 'n' , B7 N 
0057' 60 444 DB .... I BB H. 
0058' 2C 445 DB • , , B9 • / ( 
Omt9' CE 446 DB 7B"'BOO 90 PRINT .. ., 
005A' 2E 447 DB • . • , 91 . / ) 

005B' 2F 44B DB ./. , 92 / / 1 
005C' FF 449 DB -I , 93 (not implem.nted) 
005D' AF 450 DB 47"'8OH , 94 DELete •• ., (duplicate 0' 4BI 
005E' AE 451 DB 46 ... aOH 95 INS.rt .. " (duplicate 0' 47. 
005F' AC 452 DB 44 ... aOH 96 Cur.or DOWN •• " 
0060' FF 453 DB -1 I 97 (not Implemented) 
0061' FF 454 DB -1 , 98 (not Implemented) 
0062' FF 455 DB -1 , 99 (not Implemented) 
0063' FE 456 DB PAUFNC 100 BREAK/PAUBE •• " 
0064' 9C 457 DB 2B"'BOH 101 Fl .. " 
0065' 90 459 DB 29"'BOH I 102 F2 .. ., 
0066' 9E 459 DB 30"'BOH I. 103 F3 .. " 
0067' 9F \. 460 DB 3 .... BOH I 104 F4 .. ., 

461 
462 SHIFTed Hod. table - Note that the value ' .. ' In •• ". defined a. 
463 ' ..... BOH' I. to be u.ed a. an Inde. Into KBFUNC 'or the actual value. 
464 

') 
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0068' 46' MS9HFT LABEL BYTE , Mev I Legend 
0068' B4 466 DB '2+80H 01 F5 .elj 
0069' B' 467 DB '3+80H 02 Flo kl!Ij 

.006A' B6 468 DB '4+80H 03 F7 "Ij 
006S' B7 469 DB 55+80H 04 F8 hlJ 
006C' S8 470 DB '6+80H 05 F9 kelJ 
006D' 89 471 DB '7+80H 06 FlO .e\l 
006E' F' 472 DB 117+BOH 07 Fll keV 
006F' Flo 473 DB 118+80H 08 F12 hV 
0070' 21 474 DB '! ' 09 1 I ! 
0071' 40 47' DB '. ' 10 2 I • 
0072' 23 476 DB '1' 11 3 I I 
0073' 24 477 DB 't' 12 4 I t 
0074' 2' 478 DB 'X' 13 , I X 

007" 'E 479 DB '" ' , 14 6 I " 
0076' 26 4BO DB 'a. ' I 15 7 I .. 
0077' 2A 481 DB '. ' I 16 8 I • 
0078' 28 482 DB ' ( , 17 9 I « 
0079' 29 483 DB ' ) , 18 o I ) 

007A' 5F 484 DB , , , 19 - I 
007B' 2B 48' DB '+ ' 20 • I + 

007C' 08 486 DB BB 21 BACK BPACE h\l 
0070' 7E 4B7 DB I 22 , I '" 
007E' 3D 488 DB '. ' 23 NUN - (numeric p.d) 
007F' 2B 489 DB '+ ' 24 NUN + 
OOBO' 20 490 DB BPACE I 2' NUN SPACE hV 
0081' 81 491 DB I+BOH I 26 NUN TAB hV 
0082' 31 492 DB ' 1 ' I 27 NUN 1 
00B3' FF 493 DB -1 I 28 (not implemented) 
00B4' 30 494 DB '0 ' I 29 NUN 0 
OOB" OD 49' DB eR 30 NUN ENTER .. V 
00B6' 34 496 DB '4 ' 31 NUN 4 
00B7' 3' 497 DB " , I 32 NUN , 
OOBB' 39 498 DB '9 ' I 33 NUN 9 
00B9' 2D 499 DB '- , 34 NUN -
OOBA' 32 '00 DB '2 ' 3' NUN 2 
OOBB' FF '01 DB -1 , 36 (not Implemented) 
OOBC' FF '02 DB -1 37 (not Implemented) 
OOBD' FF '03 DB -1 38 (not Implemented) 
008E' 37 '04 DB '7 ' 39 NUN 7 
OOBF' 38 505 DB '8 ' 40 NUN 8 
0090' 36 506 DB 'I. ' I 41 NUN 6 
0091' 2C 507 DB , , , , 42 NUN 
0092' 33 508 DB '3 ' , 43 NUN 3 
0093' 2E 509 DB , . , I 44 NUN 
0094' FC '10 DB PSCFNC , 45 PRINT .. V (duplicate 0' 90) 
009" F1 ~H 1 DB 113+80H , 46 Cursor RIOHT .elj 
0096' E5 \. '12 DB 101"80H 47 INSert ke\l 
0097' E8 513 DB 104+80H 48 DELete .e\l 
0098' 81 '14 DB 01+80H , 49 TAO kttlj 

0099' '1 '15 DB '0 ' 50 0 
009A' 57 516 DB 'W' 51 W 
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009B' 45 517 08 'E' 52 E 
DOOle' :'~, ':'2 :nB DB 'R' ~3 R 
0090' -54 519 DB 'T' 54 T 
009E' 59 520 08 'V' 55 V 
009F' 55 521 DB 'u' 56 U 
OOAO' 49 522 DB '1 ' 57 I 
OOAI' 4F 523 DB '0' ~B 0 
OOAa' 50 5a4 DB 'P' 59 P 
00A3' 78 525 DB '{ , 60 [ / ( 
00A4' 70 526 DB ') , 61 ] / ) 
00A5' OA 527 01 LF 6::l LINE FEED hV 
00A6' FD 528 DB PBKFNC 63 BREAK/PAU8E hV (duplicate 0' 100) 
00A7' EF 529 DB 1I1+80H 64 Cursor UP 'ev 
00A8' IB 530 DB ESC - 65 E8C hV 
00A9' 41 531 DB 'A' 66 A 
OOAA' 53 532 08 's' 67 8 
OOAB' 44 533 08 '0' 68 0 
OOAC' 46 534 DB 'F' 69 F 
OOAD' 47 535 DB '0 ' 70 0 
OOAE' 48 536 DB 'H' 71 H 
OOAF' 4A 537 08 'J' 7::l J 
OOBO' 4B 53S 08 'K' 73 K 
OOBI' 4C 539 DB 'L' 74 L 
OOB::l' 3A 540 DB - ,. , 75 I / : 
00B3' aa 541 DB ,. , 76 ' / . 
00B4' 00 54::l DB CR 77 RETURN hV 
00B5' 7C 543 DB ' I ' 78 \ / I 
00B6' Fa 544 DB 114+80H 79 Cursor LEFT hV 
00B7' EE 545 DB 110+80H 80 HOME .ev 
00B8' ::l0 546 DB SPACE 81 SPACE bar 
00B9' 5A 547 DB 'Z' 8a Z 
OOBA' 58 548 DB 'X' 83 X 
OOBB' 43 549 DB 'c' 84 C 
OOBC' 56 5~0 DB 'V' 85 V 
OOBD' 4a 551 DB 'B' B6 B 
OOBE' 4E 55::l DB 'N' , 87 N 
OOBF' 40 553 DB '"' I B8 " OOCO' 3C 554 08 '( , , 89 , / ( 
DOC I ' FC 555 DB PSCFNC 90 PRINT hV 
OOC::l' 3E 556 DB ' ) , 91 . / ) 

00C3' 3F 557 DB '1 ' • 92 / / ., 
00C4' FF 558 DB -I • 93 (not Implemented) 
00C5' E8 559 DB 104+80H 94 DELete hV (duplicate 0' 4S) 
00C6' E5 560 DB 101+80H 95 INSert 'ev (duplicate 0' 47) 
00C7' FO 561 DB 112+80H • 96 Cursor DOWN .. V 
00C8' FF 56::l DB -I • 97 (not implemented) 
00C9' FF 563 DB -I • 98 (not I .. pl.mented) 
OOCA' FF \ 564 DB -I I 99 Cnot Implement.d) 
OOCB' FD 565 DB PDKFNC I 100 BREAK/PAUSE '.V 
OOCC' BO 566 DB 48+BOH I tOI FI .. V 
OOCD' Bt 567 DB 4'1+80H 102 Fa hv 
OOCE' a::l 56B DB ~0"80H 103 F3 tell 

\ 
I 
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OOCF' B3 569 DB 51+BOH I 104 F4 ke" 
570 
571 CONTROL Hade table - Not. that the value ' .. ' in .ev. de'lned a. 
571l I ' •• +BOH' ts to be used as an Inde. tnto KBFUNC '01' the actual value. 
573 I 

OODO' 574 KBCTRL LABEL BYTE KItV • Lellltnd 
OODO' BE 575 DB 62+80H 01 F5 lie" 
00D1' BF 576 D9 63+80H 02 F6 lie" 
OODIl' CO 577 DB 64+80H 03 F7 lie" 
00D3' Cl 578 D9 65+80H I 04 F8 ke" 
00D4' CIl 579 D9 66+80H I 0' F9 .e" 
00D5' .. ' C3 080 DB 67+80H 06 FlO lleV 
00D6' F7 581 D9 119+80H 07 Fll ke" 
00D7' F8 082 DB 120+80H I OB F12 lleV 
00D8' FF 583 DB -1 I 09 1 / ! 
00D9' 80 584 D9 00+80H I 10 2/. 
OODA' FF 585 D9 -1 11 3/. 
OODB' FF 5B6 DB -1 12 4/. 
OODC' FF 587 DB -1 I 13 o / y. 
OODD' IE 588 DB RS I 14 6/1\ 
OODE' FF 589 DB -I I 15 7 / L 
OODF' FF 590 DB -I I 16 B / * 
OOEO' FF 091 DB -I I 17 9/( 
00E1' FF 592 DB -1 I 18 o / ) 

00E2' IF 593 DB US I 19 - / 
00E3' FF 094 DB -1 J 20 .. / + 
00E4' 7F 095 DB DEL 21 BACK SPACE lie" 
00E5' FF 596 DB -1 :il2 , / ... 
00E6' 3D 597 DB '. ' :il3 NUH • CnumeTlc·pad) 
00E7' 2B 598 DB '+ ' 24 NUH + 
00E8' 20 599 DB 8PACE I 25 NUI1 SPACE hV 
00E9' 09 600 DB HT I 26 NUI1 TAB lleV 
OOEA' 31 601 DB 'I ' I 27 NUI1 1 
OOEB' FF 602 DB -1 I 28 (not implemented) 
OOEC' 30 603 DB '0 ' 29 NUH 0 
OOED' OD 604 DB CR 30 NUH ENTER .. V 
OOEE' 34 600 DB '4 ' I 31 NUH 4 
OOEF' 30 606 DB '5' I 32 NUH 0 
OOFO' 39 607 DB '9 ' I 33 NUH 9 
OOFI' IlD 60B D9 '- , I 34 NUH -
00F2' 32 609 DB '2 ' I 35 NUI1 2 
00F3' FF 610 DB -1 I 36 (not Implemented) 
00F4' FF 611 D9 -1 I 37 (not implemented) 
OOFO' FF 612 DB -1 I 38 (not Implemented) 
00F6' 37 613 DB '7 ' 39 NUH 7 
00F7' 38 614 DB '8 ' 40 NUH S 
OOFS' 36 615 DB ' 6' I 41 NUH 6 
00F9' 2C \. 616 DB , , , I 4:il NUH • 
OOFA' 33 617 DB '3' 43 NUH 3 
OOFB' 2E 618 DB , . , 44 NUH 
OOFC' FF 619 DB -1 I 45 PRINT keV (duplicate a. 90) 
OOFD' DO 620 DB 80+80H I 46 CursoT RIOHT lIeV 
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OOFE' E6 621 DB 102+80H 47 INSert .. V 
OOFF' E9 622 DB 10~+80H 48 DELete .ev 
0100' 09 623 DB HT 49 TAB .. V 
0101' 11 624 DB DCl ~O Q 
0102' 17 62:t DB ETB :51 W 
0103' 0:5 626 DB ENQ 52 E 
0104' 12 627 DB DC2 , :53 R 
OIO:t' 14 628 -DB DC4 , :54 T 
0106' 19 629 DB EM 55 V 
0107' 1:t 630 DB NAK 56 U 
0108' 09 631 DB HT , :t7 I 
0109' OF 632 DB SI , :t8 0 
010A- 10 633 DB OLE , ~9 P 
OIOB' 18 634 DB ESC - 60 [ / { 
OIOC' ID 63:t DB GS 61 1 / l-
OIOD' 01 636 DB 81+80H , 62 LINE FEED .. V 
OIOE' FF 637 DB -I 63 BREAK/PAUSE .. V (duplicate of 100» 
OIOF' EO 638 DB 96"-80H 64 Cur.or UP •• , 
OliO' lB 639 DB ESC 6:t ESC .. , 
0111' 01 640 DB SOH 66 II 
0112 ' 13 641 DB DC3 I 67 B 
0113' 04 642 DB EDT I 68 0 
0114 ' 06 643 DB ACK I 69 F 
Oll:t' 07 644 DB BEL I 70 

,: 
Q 

0116' OB 645 DB BB I 71 H 
0117' Oil 646 DB LF I 72 J 
0118' OB 647 DB VT 73 K 
0119' OC 648 DB FF 74 L 
01111' FF 649 DB -1 I 7:5 I / : 

'i 011B' FF 650 DB -1 76 ' / H 

OllC' OD 6:51 DB CR 77 RETURN .. , 
OUD' lC 6~2 DB FB I 78 \ / I 
OUE' CF 6:J3 DB 79+BOH 79 Cur.or LEFT .. V 
OUF' D3 6:54 DB B3+80H 80 HOME .. V 
0120' 20 65:5 DB SPACE , 81 SPACE bar 
0121' III 656 DB SUB I - 82 Z 
0122' 18 6:57 DB CAN I 83 X 
0123' 03 658 DB ETl( 84 C 
0124' 16 659 DB SYN 85 V 
0125' 02 660 DB STl( I 86 B 
0126' OE 661 DB SO - I 87 N 
0127' 00 662 DB CR BB M " 
0128' FF 663 DB -I 89 • / « 
'0129' FF 664 DB -1 I 90 PRINT hV 
012A' FF 66:5 DB -1 91 . / ) 

012B' FF 666 DB -1 92 / / 7 
012C' FF 667 DB -1 93 (not impl.ment.d) 

" 0120' E9 \. 668 DB 105+80H 94 DELete '.V (dupllcat. of 48) 
012E' E6 669 DB 102+80H 95 INSert •• V (dupllcat. of 47» 
012F' D2 670 DB 82+80H 96 Cur.or DOWN •• V 
0130' FF 671 DB -I , 97 (not Impl.ment.d» 
0131' FF 672 DB -1 I 9B (not impl.mented) 

'\ 
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0132' FF 673 DB -1 , 99 (not implemented) 
0133' FF 674 DB -1 100 BREAK/PAUSE lleV 
0134' BA 67:5 DB :58.+80H 101 Fl lleV 
013:5' B8 676 DB :59+BOH 102 F2 .. V 
0136' 8C 677 DB 60+8OH 103 F3 .. V 
0137' BD 678 DB 61+80H , 104 F4 lleV 

679 ,------------------------------------------------------------------------------
680 
6Bl ALTERNATE Hode table - Note that the value 'II' in .ev. defined a. 
682 '11+80H' i. to be u.ed a. an inde. Into KBFUNC 'or the actual value. 
6B3 , 

0138' 6B4 KB_ALT LABEL BYTE , Ke" • Legend 
013B' CB 6B:5 DB 72+BOH , 01 F5 •• ., 
0139' C9 686 DB 73+8OH , 02 F6 h., 
013A' CII 6B7 DB 74+BOH 03 F7 h .. 
013B' CB 6BB DB 75+BOH 04 FB h., 
013C' CC 6B9 DB 76+BOH , 05 F9 .e., 
013D' CD 690 DB 77+BOH , 06 FlO .. ., 
013E' F9 691 DB 121+BOH 07 Fll .. ., 
013F' FA 692 DB 122+BOH 08 F12 .. V 
0140' D4 693 DB B4+BOH , 09 1 / I 
0141' D5 694 DB B:5+BOH 10 2/. 
0142' D6 69:5 DB 86+BOH 11 3/. 
0143' D7 696 DB 87+BOH 12 4/. 
0144' DB 697 DB 8B+BOH 13 5 / X 
014:5' D9 698 DB 89+BOH 14 6 / A 
0146' DA 699 DB 90+BOH 1:5 7/ .. 
0147' DB 700 DB 91+BOH 16 8/* 
014B' DC 701 DB 92+BOH 17 9/( 
0149' DD 702 DB 93+BOH 18 0/) 
014A' DE 703 DB 94+BOH 19 - / 
014B' DF 704 DB 95+BOH 20 - / + 
014C' FF 70:5 DB -I . 21 BACK SPACE .. V 
014D' FF 706 DB -1 22 • / ... 
014E' EI 707 DB 97+80H 23 NUH • (numeric pad) 
014F' E2 70B DB 98+BOH 24 HUH + 
01:50' E3 709 DB 99+BOH 25 NUH SPACE .. V 
0151' E4 710 DB 100+BOH 26 NUH TAB .. V 

) 01:52' FF 711 DB -I 27 HUH I r 
01'3' FF 712 DB -1 2B (not implemented) 
01:54' FF 713 DB -I 29 NUH 0 \ 

" 0155' FF 714 DB -1 30 NUH ENTER .ev , 

0156' FF 715 DB -1 31 NUH 4 
01:57' FF 716 DB -I 32 NUH 5 

) 015S' FF 717 DB -1 33 NUH 9 
0159' FF 7lS DB -I 34 NUH -
01:511' FF 719 DB -1 35 NUH 2 

) 015B' FF '- 720 DB -I 36 (not implemented) 
015C' FF 721 DB -I 37 (not implemented) 
015D' FF 722 DB -I 3S (not implemented) 

) 015E' FF 723 DB -1 39 NUH 7 
015F' FF 724 DB -1 40 NUH B 
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0160' FF 72:5 D8 -I 41 NUM 6 
0161' FF 726 D8 -I 42 NUM , 
0162' FF 727 DB -1 43 NUM 3 
0163' FF 72B DB -1 44 NUM • 
0164' FF 729 DB -1 4:5 PRINT hV (dupllcat. o. 90) 
016:5' EC 730 DB 10B+BOH 46 CunoT RigHT hV 
0166' E7 731 DB 103+BOH 47 INSeTt 'ev 
0167' EA 732 DB 10M-BOH 4B DELet. '.V 
016B' FF 733 DB -I 49 TA8 hV 
0169' B2 734 DB 02+BOH :50 0 
0161.' B3 73:5 D8 03+BOH !U W 
0168' B4 736 DB 04+BOH :52 E 
016C' B~ 737 D8 O~+BOH 53 R 
016D' B6 73B D8 06+BOH :54 T 
016E' B7 739 D8 07+BOH :5~ y 

# .. ..:. •• 

016F' BB 740 D8 OB+BOH :56 . U . ~~; : ! 
0170' B9 741 D8 09+BOH 57 I 

I 
J ., 

0171' BA 742 DB 10+BOH 5B 0 I 
0172' BB 743 DB Il+BOH 59 P I 

0173' FF 744 D8 -I 60 [ I ( 
0174' FF 745 D8 -I 61 ] I ) 
0175' AB 746 DB 43+BOH 62 LINE FEED hV 
0176' FF 747 08 -1 63 BREAK/PAUSE 'ev (duplicate o. 100) 
0177' AB 74B DB 40+BOH 64 CUTeoT UP '.V 
017B' FF 749 D8 -I 6~ ESC hV 
0179' BC 7~0 D8 l:il+BOH 66 A 
017A' BD 7~1 D8 13+BOH 67 B 
0178 ' BE 7~;Z D8 14+BOH loB D 
017C' BF 7~3 DB HHBOH 69 F 
017D' 90 754 DB 16+BOH 70 g 
017E' 91 75~ D8 t7+BOH 71 H 
017F' 92 756 DB IB+BOH • 72 .J 
01BO' 93 757 DB 19+BOH • 73 K 
01Bl' 94 75B DB 20+BOH • 74 L 
01B2' FF 7~9 DB -I 7~ • I : 
0103' FF 760 DB -I 76 ' / H 

01B4' FF 761 D8 -1 77 RETURN hV 
01B5' FF 762 08 -1 70 \ / I 
0106' E8 763 08 107+BOH 79 CureoT LEFT hV 
01B7' ED 764 D8 109+BOH J BO HOME hV 
OIBB' 20 76~ DB SPACE Bl SPACE baT 
01B9' 95 766 D8 21+00H B2 Z 
OIBA' 96 767 DB 22+BOH J 03 X 
01BB' 97 76B DB :il3+BOH 04 C 
01SC' 9B 769 DB 24+BOH B5 V 
0ISD' 99 770 DB 25+BOH J B6 8 
OIBE' 91. 771 DB 26+BOH J B7 N 
OIBF' 9B \- 772 DB 27+BOH J BB H 
0190' FF 773 DB -I B'1 , / C 
0191' FF 774 Dill -I 90 PRINT hv 
0192' FF 775 DB -I J 91 . I ) 
0193' FF 776 DB -1 J 92 1/7 

.'-
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0194' FF 777 DB -1 , 93 (not Implamantad) 
019:" EA 778 DB 106+80H J 94 DELat. hV (dupllcata d' 48) 
0196' E7 779 DB 103+80H , 9:5 INSe .. t hV (dupllcata of 47) 
0197' AD 780 DB 4!H80H 96 Cur.o1' DOWN hV 
0198' FF 781 DB -1 97 (not Impl ••• nt.d) 
0199' FF 782 DB -I J 98 (not Impl.mented) 
019A' FF 783 DB -I 99 (not Impl •• ent.dJ 
019B' FF 784 DB -I 100 BREAK/PAUSE hV 
019C' C4 78:5 DB 68+8OH J 101 FI lleV 
019D' C5 786 DB 69+80H , 102 Fa llev 
019E' C6 787 DB 70+BOH I 103 F3 lleV 
019F' C7 788 DB 71+BOH I 104 F4 hV 

7B9 ,------------------------------------------------------------------------------, 790 
791 FUNCTION .... lDo'up table - If the valu. In th. n01'.al table II 
792 g1'a.t ... than 7FH but la •• than OFCH. the la~ ... 7 bit. of tha 
793 but. I. u.ed a. an Inde. Into thl. table to 'Ind tha .ctu.l 
794 'unctlon valu •• 
795 I 

OIAO' 796 KBFUNC LABEL BYTE TABLE OFF8ET: 
0IAO' 03 797 DB KBJlUL 0 
OIAl' OF 798 DB KBBKTB J 1 
01Aa' 10 799 DB KBALTG a 
01A3' It 800 DB KBALTW 3 
01A4' la BOI DB KBALTE J 4 
0lA5' 13 80a DB KBALTR 5 
01A6' 14 803 DB KBALTT 6 
01A7' 15 804 DB KBALTY J 7 
01A8' 16 B05 DB KBALTU I 8 
01A9' 17 B06 DB KBALTI I 9 
OIAA' 18 B07 DB KBALTO 10 
OlAB' 19 BOB DB KBALTP 11 
OIAC' IE B09 DB KBALTA la 
OIAD' IF BIO DB KBALTB 13 
OIAE' ao Bll DB KBALTD 14 
OlAF' al BI2 DB . KBALTF U, 
OIBO' a2 B13 DB KBALTQ 16 
OIBI' 23 BI4 DB KBALTH 17 
OIBa' 24 BI5 DB KB.ALTJ lB 
0183' 25 B16 DB KBALTK 19 
01B4' 26 BI7 DB KBALTL ao 
01B5' 2C BIB DB KBALTZ :ilI 
01B6' aD Bl9 DB KBALTX 22 
0187' 2E B20 DB KBALTC :Z3 
OI8B' 2F 8:Z1 DB KBALTV 24 
01B9' 30 8:Z:Z DB KBALTB :Z5 
OIBA' 31 823 DB KBALTN 26 
OIBB' 32 \. 8:Z4 DB KBALTtt 27 
OIBC' 38 B:Z5 DB KBjl 2B 
OI8D' 3C B26 DB KBj:Z :Z9 
OI8E' 3D 827 DB KBJ3 30 
OUF' 3E B2S DB KBj4 J 31 
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OICO' 3F 829 DB KBJ'5 32 
OICI' 40 830 DB KBJ'6 33 .. 
01C2' 41 831 DB KB_F7 34 ' ~ 

01C3' 42 832 DB KBJ'8 35 
0lC4' 43 833 DB KBJ'9 36 
01C5' 44 834 DB KBJ'IO 37 
01C6' 47 835 DB KBJ01 3B P 
01C7' 48 836 DB KB_CUP 39 

" OICB' 49 837 DB KBACUP 40 
0lC9' 48 B3B DB K8_CLF 41 
OICA' 40 B39 DB KB_CRT 42 
OICB' 4F B40 DB KBALF 43 
OICC' 50 841 DB KB_CON 44 
OICO' 51 842 DB KBACDN 4S 
OICE' S2 843 DB KB_INB 46 
OICF' 53 844 DB KB_DEL , 47 
0100' 54 845 DB KBBFI , 48 
0101' 55 846 DB KBBF2 • 49 
0102' 56 B47 08 KBBF3 • 50 
0103' 57 84B DB KBSF4 51 
0104' 5B B49 08 KBSF5 52 
0105' 59 B50 DB KBBF6 • 53 
0106' SA 851 DB KBSF7 54 
0107' 5B 852 DB KBBFB 55 
OIDB' 5C 853 DB KBSF9 56 
0109' SO 854 DB KBSFIO • 57 

': 0101'1' 5E 855 DB KBCFI 58 'j 
OIDB' SF 856 DB KBCF2 59 I 
OIDC' 60 857 08 KBCF3 60 I 
0100' 61 85B DB KBCF4 61 
OIDE' 62 859 08 KBCFS 62 
OIOF' 63 860 DB KBCF6 63 
OlEO' 64 861 D8 KBCF7 64 
OIEI' 65 862 DB KBCF8 65 
01E2' 66 863 DB KBCF9 66 
01E3' 67 B64 DB KBCF10 67 
01E4' 6B 865 DB KBAFI 6B 

·0IE5' 69 866 DB KBAF2 69 
01E6' 61'1 867 DB KBAF3 70 
01E7' 6B 8bB DB • KBAF4 7l 
OIEB' bC B69 DB KBAF5 72 
01E9' 60 B70 DB KBAF6 73 
OlEA' 6E B7l DB KBAF7 74 
OIEB' 6F B72 DB KBAFB 75 
OIEC' 70 B73 DB KBAF9 76 
OlEO' 71 874 DB KBAFIO 77 
OIEE' 72 B75 DB KBPTQL 7B 
OIEF' 73 \. B76 DB KDCCLF 79 
OIFO' 74 877 DB KBCCRT SO 
OIFl' 7S 878 DB KBCLF St 

to 01F2' 76 S79 DB KBCCDN B2 
01F3' 77 BBO DB KBCHOH 83 

'\ 
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01F4' 7B BBI DI KBALTl I B4 
0IFS' 79 BB2 DI KBALT2 , BS 
01F6' 7A BB3 DB KBALT3 B6 
01F7' 78 BB4 DB KBALT4 B7 
01FB' 7C BB' DB KBALTS BB 
01F9' 7D BB6 DB KBALT6 B9 
OIFA' 7E BB7 DB KBALT7 .90 .. ~ . 
01FB' 7F BBB DB KBALTB 91 .. ,:-,".: 
OIFC' BO BB9 DI KBALT9 92 
01FD' BI 890 DB KBALTO 93 
OIFE' 82 B91 DB KBADSH 94 
OIFF' 83 892 DB KBAEQU 9' 
0200' 84 893 DB KBCCUP 96 
0201' BC 894 DB KB_PFI 97 
0202' BD 89' DB KB_PF2 , 9B 
0203' BE 896 DB KB_PF3 99 
0204' BF B97 D8 KB_PF4 100 
020" 2B B9B DB KBSINB 101 
0:206' 29 899 D8 KBCINB 10:2 
0207' 2A 900 DB KBAIN9 103 
020B' 3B 901 DB KBBDEL 104 
0:209' 39 902 D8 KBCDEL 10' 
020A' 3A 903 DB KBADEL 106 
020B' 4C 904 DI KBACLF 107 
0:20C' 4E 90' DB KBACRT lOB 
0:20D' B:S 906 DB KBAHOH 109 
020E' B6 907 D8 KBSHOH 110 
020F' 8B 'lOB DB KBBCUP 111 
0:210' B9 909 DB KBBCDN 112 
0211 ' BA 910 DB KBBCRT 113 
0212' BB 911 DB KBBCLF 114 
0213' 4' 912 DB KBjll , 11' 
0214' 46 .913 D8 KBj12 I 116 
0:21:S' OB 914 D8 KBBF11 117 
0:216' 09 9t:s DB KBBFI2 llB 
0217' OA 916 DB KDCFII I ll9 
021B' 08 917 D8 KBCFI2 , 1:20 
0219' OC 91B D8 KBAFll 1:21 
0:21A' OD 919 DI KBAF12 12:2 

920 
921 ,-------------------------------------------------~----------------------------
9:22 
923 Tabl. 0' the NUHeric .ev. In a.c.ndln, ord.r accord In, to their l.,.nd •• 
9:24 Thl. table I. u.ed bV the •• ,board DBR to Implement the .pecl.l ALT 
92:S NUH-pad 'unctlon o' allo~Ing a 3-dl,lt declm.l valu. to b. tvped on 
926 the numeric p.d ~hil. the ALT •• q I. held do~n. Th. re.ultlng valu. 
927 p •••• d directlv to the OBR call.r. ,. 92B , 

0:21B' 929 KlNUHK LABEL BYTE 
021B' ID 930 DB 29 I Bean cod. 'or NUHeric 0 •• V 
021C' II 931 DB 27 Bean cod. for NUHeric 1 •• v 
0:210' 23 932 DB 3:S Bean cod. for NUM.rlc 2 •• v 
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O:2IE' OlB 933 DB 43 Bean cod. 'or NUN.rlc 3 •• V 
0:21F' IF 934 DB 31 Scan cod. 'or NUN.rlc 4 •• V 
0:220' 20 93:S DB 32 Scan cod. 'or NUN.rlc :s •• V 
0:221' 29 936 DB 41 Scan cod. 'or NUN.rlc 6 •• , 
022:Z' 27 937 DB 39 I Scan cod. 'or NUN.rlc 7 •• , 
02:Z3' 2B 93B DB 40 Bean cod. 'or NUN.rlc B •• V 
02:Z4' 21 939 DB 33 Bean cod. 'or NUN.rlc 9 •• V 

940 
941 END 

No .rror. det.ct.d 
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KEVDSR - K.,board d.vlc ••• rvlc. routln. 
KEVDSR.SRC 

-0000 

-0000 

-0000 

,. 

I 
:I 
3 
4 
5 
6 
7 
B 
9 .. 

1:1 
13 
14 
15 
16 
17 
lB 
19 
:10 
:11 
:1:1 
:13 
:14 
:15 
:16 
:17 
:lB 
:19 
30 
31 
3:1 
33 
34 
35 
36 
37 
3B 
39 
40 
41 
4:1 
43 
44 
4~ 
46 
47 
4B 
49 
50 
:U 
52 
53 

. "-. 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• TITLE KEVDSR - Kevbaard device .ervice rautln. 
• COMPUTER BOBB A •• emblv Language 

ABSTRACT Thi •• adul. contain. the ,.,board drlv.r logic 'or the 
Pega.u •• v.tem ROM. ( 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME KEVDSR - Kevboard devlc. ..rvlc. rout in. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I PUBLIC DEFINITIONS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

FLUSH 
KEY_IO 
KEYIN 
KEVINI 
KEVISR 
KEYOUT 
KEVRST 
KPAUSE 
STATUS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• EXTERNAL REFERENCES •........................................................................... ~ .. 
• 

SECT 
EXTRN 
EXTRN 
EXTRN 

SECT 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

BECT 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

ROMCOD 
DELAY: NEAR 
PWRUP:FAR 
SBEEP:NEAR 

( 

ROMCOD 
KB_AL T: BVTE 
KBCTRL:BVTE 
KBFUNC:BVTE 
KBNUMK:BVTE 
KBSHFT:BVTE 
KBUN8H:BVTE 

ROMDAT 
CRTHLD:BYTE 
ENDO:WORD 
KBMODE:BYTE 
KBSPSV:WORD 
KBSSSV:WORD 
KEVISP:WORD 
NUMCNT:BVTE 
NUMVAL:BVTE 
OOEPTH:BYTE 
OFRONT:WORD 
OREAR:WORO 

• 1 .1I11 •• cond d.ie., r·outln. (ROMUTL) 
I K.vboard r ••• t cau •••• V.t •• r •• tart (RESET) 
I S,.t •• b •• p routine (BELDSR) 

I K.vbaard Alt.rnat.-Mad. loa'up tabl. 
Kevboard Control-Mod. lao'up table 
Kevboard Function tev lootup tabl. 

• Kevboard Numeric pad '.V. tab1. 
• Kevboard Shift.d-Mode lootup tab" 
• Kevboard Un.hl,t.d-Mod. 100'up tabl. 

, From the ROM'. data area ••• 

(KBTABL) 
CKBTABU 
CKBTABU 
(KBTABU 
(KBTABU 
(KBTADL) 

, CRT acre.n hold 'la, , •• t bV KPAUSE) CROMOAT) 
, End 0' the 'evboard tvp.-ahead bu".rCROMDAT) 

Statu. bVt. 'or Kevboard driver (ROHDAT) 
Kevboard Interrupt routine SP .ave (ROHOAT) 
Kevboard interrupt routine SS .av. (ROHOAT) 
Kevboard Int.rrupt routine .tact (ROHOAT) 

, Count a' ALT/NUM t.vatrat.. (ROMDAT) 
Accumulator 'or ALT/NUM t.v. trot.. (ROMDAT) 
Current depth 0' qu.ue (. char" (ROHOAT) 

, Pointer to "rant' a' tevboard buf'erCROMDAT) 
, Pointer to 'rear' a' te,baard buffer (ROMOAT) 



KEYDSR - Kevboard device .ervlce routine 
KEYDSR.SRC 

-0000 

\. 

54 
55 
56 
57 
5B 
59 
60 
61 
62 
63 
64 
65 

406 
407 
40B 
409 
410 
411 
412 
413 
414 
415 
416 
417 
41B 
419 
420 
421 
422 
423 
424 
425 
426 
427 
42B 
429 
430 
431 
432 
433 
434· 
435 
436 
437 
43B 
439 
440 
441 
442 
443 
444 
445 

...... , ..... 
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EXTRN OUEUE:WORD I aeglnnlng of tvpe-ahead buller (ROHDAT) 
I •••••••••• • •• • •• •••••••••••••••• •• • ••••••••••••••••••••••••••••••••••••••••••• 
, LOCAL CONSTANTS , ....................................................................•......... 
• INCLUDE PEQ:PORTADDR.EOU 

INCLUDE PEQ:USART.EOU 
INCLUDE PEQ:INTCTLR.EOU 
INCLUDE PEQ:KBSPCL.EOU 
INCLUDE PEQ:KBCHD.EOU 
INCLUDE PEO:KBHISC.EOU 
INCLUDE PEQ:VECTOR.EOU 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• COOE SEgHENT DEFINITION , ............................................................................. . , 

SECT 
ASSUME 

ROHCOD 
CS:ROHCOD 

, ............................................................................. . 
, HODULE ENTRY POINT , ............................................................................. . , 

KEYBOARD 'DSR' - KEYIN. STATUS, FLUSH - INT 4AH 

INPUT: AH - Function C.ee Individual routine. for mare detail): 
o Read character Iro. 'evboard, return In AX 

OUTPUT: 
USED: 
STACK: 
ASSUME 

I - get .tatu. of .evboard: 
IF - 1 If no char available 
IF - 0 If character available. char returned In AX 

(character remain. In bufler) 
2 - Read 'evboard .hlft .tate - return. la.t valid 

.hllt made In regl.ter At: 
bit 0 - Control .ev 
bit 1 - Alternate 'e, 
bit 2 - Shl,t 'ev/. 
bit 7 - Upperca.e made 

3 Flu.h .evboard bu"er 
4 - Send command character In AL to the 'e,board 

IF - 1 if command accepted OK 
IF - 0 I' error 

5 - In.ert 16-blt character In ax Into the .evboard bu'fer 
'.Imulate a 'e, being tvped) 

IF - 0 If 'e, wa. placed Into the bu"er 
IF - 1 If buf'er wa. full C.ev nat placed) 

eBX pre.erved for retrv. but nat AH) 
)5 - NULL command 

•• noted above 
AX eax in .5) 

CS:ROMCOD. DS:NOTHINg 

,,-,,"' 

-'i:'"''': 



~EVDBR - ~e,bo.rd devlc ••• rvlc. rout in. 
~EYDBR.BRC 

0000' 
0000' 
0001' 
0002' 
0007' 
0008' 
0008' 
OOOC' 

OOOF' 
OOOF' 
0011' 
0013' 
0015' 
0017' 
0019' 
0018' 
0010' 
OOIF' 
0021' 
0023' 
0025' 
0027' 

0028' 
0028' 
0028' 
OO?~: ! 
OO;;'~' 

002F' 
0033' 
0036' 
003A' 
003E' 
003F' 
0040' 

Fa 
IE 
2E8E IE CI80 
FC 
E8 0004 
IF 
CA 0002 

OB E4 
74 IS 
FE CC 
74 2A 
FE CC 
74 47 
FE CC 
74 47 
FE CC 
74 60 
FE CC 
74 54 
C3 

EB 0016 
74 F8 
FA 
:t6 
BI 36 0013-
E8 0020 
89 36 0013-
FE OE 0012-
:IE 
FB 
C3 \. 

446 
447 
448 
449 
4:t0 
4:t1 
4:t2 
453 
4:t4 
4:t:l 
456 
4:t7 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
4B2 
4B3 
4B4 
4B:t 
4B6 
4B7 
4BB 
4B9 
490 
491 
492 
493 
494 
49:1 
496 
497 
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,------------------------------------------------------------------------------
~EY_IO PROC FAR 

I 

BTl 
PUBH 
tIOV 
CLD 
CALL 
POP 
RET 

DB 
DB. WORD PTR 

DO_KEY 
DB 
2 

'" Int.rrupt. b.ct on ,t, •• ve u.er's current DB 
CB: DBADDR+CBWRAP I .. t u, tI, 

, .orw.rd .trlngs 
DB 

, ••• RETURN ••• 'throw .wa, .aved .1 •••• 

DO_KEY PROC NEAR 
OR AH,AH I AM - 0 
.1Z ~EVIN 
DEC AH , AH - 1 
.1Z BTATUB 
DEC AH I AH-:I 
.1Z BHIFTB 
DEC AH , AH - 3 
.1Z FLUBH 
DEC AH , AH - 4 
..II ~EVDUT 
DEC AH I AM - II 
..II KEYING 
RET I INVALID 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• ~EY80ARD INPUT ROUTINE 

INPUT: Cnon.' 
OUTPUT: AX • charact.r (walt. until on. i. availabl.) 

CASCII v.lu •• return In AL with AH-O. 
•• t.nd.d .unction. r.turn with AL-O .nd cod. In AM.) 

USED: AX 
BTACK: 
ABBUME CB:ROI1COD. DB:RDI1DAT 

.------------------------------------------------------------------------------
KEYIN PROC NEAR 

CALL BTATUB 
.11 KEVIN 
CLI 
PUBH 
HDV 
CALL 
HDV 
DEC 
PDP 
BTl 
RET 

BI 
BI.OFRONT 
INCa 
OFRONT,BI 
ODEPTH 
BI 

I Lao, til ch.r r.ad, 
••• Ughh aut .. , 
'" Paint to curr.nt ch.ract.r 
',' P.r •• nentl, reMOV. 'raM queue 
'" b, upd.tlng 'rant ,alnt.r 
'" And d.cr •••• Char-Waiting count , , , , , , , . , ••• RETURN ••• 

, ..•.........•................................•................................ 
I KEY80ARD STATUB ROUTINE 

. . 
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KEYDSR - KewboaTd device .ervice Toutine 
KEVDBR.BRC 

0041' 
0041' 
0042' 
0043' 
0047' 
004B' 
0040' 
0050' 
00:51' 
0053' 
0053' 
0054' 
OO~~' 

OO~b' 

00~6' 

0057' 
005S' 
005C' 
005E' 
0061' 
OObl' 

0062' 
00b2' 
0065' 

FA 
~6 

SB 3b 0013" 
3B 3b 0014" 
74 Ob 
ES OOOb 
AD 
09 Fb 

~E 
FB 
C3 

46 
46 
SI FE OOOB" 
72 03 
BE 001~" 

C3 

AO OOOC" 
C3 

\. 

49S 
499 
:500 
'01 
~O:Z 
:503 
504 
~O~ 

~06 

~07 

50S 
:509 
~IO 

511 
~l:Z 

:513 
514 
~I~ 

516 
~17 
~IS 

~19 
~20 

~:Z1 

~2:Z 

~23 

~24 

:52:5 
526 
~27 

~2S 

~29 

530 
531 
~32 

:533 
~34 

535 
536 
537 
~3S 

539 
540 
~41 

542 
~43 

544 
54~ 

~46 

:547 
~4S 

~49 

INPUT: 
OUTPUT: 

USED: 
STACK: 
ASSUME 
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(none) 
IF - re.et (0) i' read~, .et (I) i' not re~dv 
AX - chaT (remain. in buf'er) (undefined i' KB not readv) 
AX 

CS:ROMCOD. DS:ROMDAT 
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,------------------------------------------------------------------------------
BTATUS PROC NEAR 

STl: 

CLI 
PUSH 
MOV 
CMP 
.JZ 
CALL 
LODB 
OR 

POP 
BTl 
RET 

BI 
BI,OFRONT 
BI. OREAR 
BTl 
INCO 
OUEUE 
BI.BI 

BI 

'" ratse the .hield. 

, , I 
, , I 

I , , 

I , , 

, , , 

0: Anwthtng in queue 7 
N: return not-readv .tatu. 

Y: get the chaT 
Re.et the ,ero 'lag 

'" ••• RETURN ••• , ............................................................................. . 
, INCO - increment queue pointeT Ca •• ume. interrupt. aTe di.abled) 
INCO: '" incre.ent queue pointer 

INC 51 
INC BI 
CMP BI.OFFBET ENDO , , , 0: elceeded length 0' queue 7 
.JB 101 , , , N: quit 
MOV BI,OFFBET OUEUE '" Y: wrap around to 'ront 

101: 
RET J , , ••• RETURN ••• 

, ........•.................................................•.....•............. 
, READ KEYBOARD SHIFT STATUB 

INPUT: 
OUTPUT: 
USED: 
BTACK: 
ASSUME 

(none) 
AL - copv 0' kevboard mode bvte 
AL 

CB:ROMCOD, DB:ROMDAT 
,------------------------------------------------------------------------------
BHIFTS PROC NEAR 

MOV AL.KBMODE 
RET 

, Pick up mode bwte 
, ••• RETURN ••• 

, ................................•.•..........•...............•....•........... 
, FLUSH THE KEYBOARD BUFFER 

INPUT: 
OUTPUT: 
USED: 
BTACK: 

(none) 
(ke~boaTd queue empt~) 
(none) 
4 bVte. 



KEYOSR - Keyboard device ~ervice routine 
KEYOSR.SRC 

006b' 
00b6' 
0067 ' 
00b9' 
006E' 
0074' 
0079' 
007A' 

0078' 
0078' 
007C' 
007F' 
0091' 
009~' 

9C 
FA 
C7 06 0014" 0015" 
C7 06 0013" 0015" 
Cb 06 0012" 00 
90 
C3 

5b 
88 C3 
Fa 023C 
5E 
C3 

~~o 

551 
552 
553 
554 
555 
556 
557 
5SB 
559 
560 
561 
562 
563 
564 
565 
566 
567 
56B 
569 
570 
571 
572 
573 
574 
575 
576 
577 
57B 
579 
5BO 
581 
592 
593 
594 
595 
596 
597 
59B 
599 
590 
591 
592 
593 
594 
595 
596 
597 
59B 
599 
600 
601 
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ASSUME CS:ROMCOD. D5:ROMDAT 
1------------------------------------------------------------------------------
FLUSH PROC NEAR 

PUSHF 
CLI 
MOV 
MOV 
MOV 
POPF 
RET 

GREAR. OFFSET GUEUE 
GFRONT.OFFSET GUEUE 
BVTE PTR GDEPTH.OO 

; Save pr.vious inter~upt status 
I Protect this 
I ; I F"ont • ".a" 
;; ; 
;; ; 

;; ; 
;; , 

Clear the Cha,,-waiting count.r 
Restor. p"evious inter"upt statu. 
*** RETURN *** 

I **********************'+************************1t***** It** .***** ... .-~************** 
KEVING - Put the character in BX into the k.vboard qu.u. 

INPUT: 
OUTPUT: 

USED: 
STACK: 
ASSUME 

BX - 16-bit character 
ZF ~ 0 if charact." was plac.d into the buffe" 
ZF - 1 if buf~.r wa. full (ch.r.cte" not pl.ced. in this c •••• 
AX 

CS:ROHCOO, DS:ROMDAT 
1----------------------- ------------------------------------------------------
KEVING PROC NEAR 

PUSH SI 
MOV AX,BX 
CALL KBFG 
POP SI 
RET 

1*********************4***************************~**************************** 

KEVOUT - Kevboard output routine - used to •• nd comm.nds to the k.,bo.rd. 
To use. pl.ce the command in "egiste~ AL. The command i. no~ range
checked, .0 be sur. to u.e a valid command. Upon retu"n, check the 
Z-flag. If it i •• et (ZF - 1). then evervthing happ.n.d OK, and the 
k.vboard has .cc.pt.d and act.d upon the command. If the Z-flag i. 
re~et (ZF • 0), th.n same e""or has occur".d. To s •• what caus.d 
the ."1'01', look at AL. If AL is OFFH. then the rout in. timed-out 
while looking fo" the acknowledge cha" from the kevboard. If Al is 
OOH. then there was an .1'''01' on the ".c.ived characte". Oth.rwis •• 
AL ha. the characte" "eturned bV the k.vboard. 

INPUT: AL - code to be s.nt to kevboard (s.e PEO:KBCMD.EGU. 
There is no rang.-ch.cking on the command 

OUTPUT: AL. OFEH --) .r~or in r.c.ived charact.r 

USED: 
STACK: 
ASSUME 

• OFFH --) k.vboa~d did not r.spond (ti •• out) 
.l.e --) other error (ROM. RAM, etc.) 

ZF • 1 if OK (AL will b. 70H in this case) 
ZF - 0 if error (then other "eplv cod •• applv) 

AX 
B Bvt •• (including call) 
DS:ROMDAT 

J------------------------------------.------------------.-----------------------
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KEYDSR - Kevbaard device .ervice routine 
KEYDSR.SRC 

00B3' 
00B3' 
00B4' 
OOB:I' 
008B' 
008A' 
0088' 
OOBD' 
008F' 
0091' 
0092' 
0092' 
0094' 
0096' 
009S' 
009A' 
009C' 

009E' 
009F' 
00A1' 
00A3' 
00A3' 
OOA:I' 
00A7' 
00A9' 
OOAB' 
OOAD' 
OOAF' 
OOAF' 

0080' 
00B2' 
00B4' 
00B6' 
00B6' 
OOBB' 
OOBA' 
OOBC' 
OOBD' 
OOCO' 
00C2' 
00C3' 
OOC:I' 
00C7' 
00C9' 
OOCD' 
00C8' 
OOCD' 
OOCF' 

:13 
:11 
89 0003 
BA DB 
FA 
E4 19 
DC BO 
E6 19 
FB 

E4 10 
80 35 
E6 11 
D50A 
SA C3 
E6 10 

51 
31 C9 
84 05 

E4 11 
AB 01 
El FA 
75 04 
FE CC 
75 F4 

59 

80 24 
E6 11 
84 64 

E4 11 
AB 02 
75 OF 
51 
89 0126 
E2 FE 
59 
FE CC 
75 EF 
80 FF 
E8 lA 

AB 3B 
75 DE 
E4 10 

\. 

602 
603 
604 
60:1 
606 
607 
60B 
609 
610 
611 
612 
613 
614 
615 
616 
617 
61B 
619 
620 
621 
622 
623 
624 
625 
626 
627 
62B 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
64B 
649 
650 
651 
652 
653 

KEYOUT PROC 
PUSH 
PUSH 
HOV 
HOV 
CLI 
IN 
OR 
OUT 
BTl 

KOLOOP: 
IN 
HOV 
OUT 
AAD 
HOV 
OUT 
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NEAR 
BIC 
CIC 
CIC,3 
8L,AL 

AL,INTAOI 
AL,NDT ENAB7 
INTA01.AL 

AL,K8DAT 
AL, (UC ERR + UC TXE + 
KBCMD.AL -

AL,BL 
KBDAT.AL 

Number a' r.tri •• 
Bav. .evbaard ca •• and 

, Prat.ct thh 

, Ha.. 0" the '.vbaard int.rrupt 

, Read anv pending char C. throw a.av) 
UC_RXE + UC_RTB) 

, Re •• t anv UBART .1'1'01'. 
Dela, '01' tb. USART write-.rite 
get the •• ,baard COMmand back 
Put It In the tran •• lt r.gl.ter 

Bl.pl. tim.aut loop to '.ep .ram lac' In, up I. UBART I. bad 

KOD: 

K01: 

K02: 

K03: 

PUBH 
XOR 
HOV 

IN 
TEST 
LOOPZ 
JNZ 
DEC 
.JNZ 

CX 
CX,CX 
AH,5 

AL.KBBTA 
AL,UB_TICR 
KOD 
KOI 
AH 
KOO 

I Set up ex '01' .bout 1/3 •• cand 
, and AH '01' about 5*Cl/3) - 1.6 •• c 

B: through tr.n •• Ittin, 1 
N: loop til done OR ti.eaut 
Y: contlnu. 

decre.ent out.r loop count.r 
I C.all thru I. tl •• out) 

POP CIC 

HOV 
OUT 
HOV 

IN 
TEST 
.JNZ 
PUSH 
HOV 
LOOP 
POP 
DEC 
.JNZ 
MDV 
..IMP 

TEST 
..INZ 
IN 

AL, CUC_RXE + UC_RTB) 
K8CMD,AL 
AH,100 

AL,KB5TA 
AL,UB_RXR 
K03 
CX 
CIC,294 

• CX 
AH 
K02 
AL,OFFH 
BHORT KO_ERR 

V: turn tr.n •• Itter of •••• In 

I Allow the ,.,bo.rd up to 100 ••• c 
to re.,ond to tb. ca ... and 

get U5ART .t.tu. 
B: character r.c.Ived fro ••• ,board 1 

V: cantlnu. 
N: Delav '01' 1 •• ec 

, Value '01' 1 m.ec d.la, 
'17 * .2 u.ec * 294) - 999.6 u.ec 

0; tl.ed out ,.t 1 
N: loop a,aln 
V: .et up '01' 'ti •• out' error 

, Report It 

AL, (US_FE + US_OE + US_PEt 
KO_DAD 

, Q: anv receiver error. 1 
V; return the error 

AL.KDDAT N: let the char ,. r •• et Int.rrupt) 



KEYDSR -:" .. ;· .• ,bo" .. d d.vlc ..... vlc ... autin. 
KEYDBR.6ht: 

0001' 
0003' 
000:1' 
0007' 
0009' 
OODB' 

DODD' 
DODD' 
OODF' 
OOEI' 
00E3' 
00E5' 
OOE:I' 
00E7' 
00E7' 

00E9' 
OOEA' 
DOEI' 
DOEC' 
OOEE' 
OOFO' 
00F2' 
00F3' 

00F4' 
OOF,' 
00F6' 

00F7' 
OOF7' 
OOFA' 
OOFC' 
DOFF' 
0102' 
0105' 
0107' 
0109' 
OIOB' 

3C 70 
74 HI 
A8 FF 
7:1 DC 
FE CO 
EB 08 

E4 10 
80 34 
E6 11 
BO FE 

08 CO 

EO A9 

:10 
9C 
FA 
E4 19 
24 7F 
E6 19 
90 
'8 

59 
58 
C3 

EB FF6C 
30 CO 
A2 OOOC" 
A2 DOll" 
A2 0010" 
E4 10 
80 34 
E6 11 
C3 

,. 

654 
6':1 
6:16 
657 
658 
6'9 
660 
661 
662 
663 
664 
66' 
666 
667 
668 
669 
670 
671 
672 
673 
674 
67' 
676 

_ 677' 
678 
679 
680 
681 
682 
683 
684 
68:1 
686 
687 
688 
689 
690 
691 
692 
693 
694 
69:1 
696 
697 
698 
699 
700 
701 
702 
703 
704 
70:1 
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• KO_BAD: 

KO_ERR: 

KO_END: 

CMP 
JZ 
TEST 
.lNZ 
INC 
.IMP 

IN 
MOV 
OUT 
tIOV 

OR 

AL.KB_OK 
KO_END 
AL.OFFH 
KOJRR 
AL 
SHORT KOJRR 

AL.K8DAT 
AL,(UCJRR + UC_RXE + 
KBCMD.AL 
AL.OFEH 

AL.AL 

• Q: ~ •• It 01\ .t.tu. 7 
Y: ... tu .. n with I.ra .1., •• t 

Q: I. It .... 0 for .am ...... an 7 
N: t ••• nar •• l .r .. ar •• It 
Y: Th.n In.ur. nan-I ... a 

• and t.t. nar •• l .rrar •• It 

• R ••• t .n, p.ndlnl Int.r .. upt 
UC~TS) 

R ••• t an, USART ..... ar. 
S.t up error cad. (r.c.lv •• r .. ar) 

• R ••• ' lera 'fl.1 (er .. ar) 

LOOPNZ KOLODP • Loop If ((ERROR) .AND. (RETRIEB .aT. 0)) 

PUSH 
PUSHF 
CLI 
IN 
AND 
OUT 
POPF 
PDP 

PDP 
PDP 
RET 

AX 

AL,INTAOI 
AL.ENAB7 
INTAOI,AL 

AX 

CX 
ax 

• Bave .rror .tatu. 
.nd .1 •• 

• P .. otec •• hl. 

• R.en.ble 'e,boar' in'.rrupt 

• R •• tar •• rror flat (an' In'errupt.) 

• ••• RETURN ••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• ·KEYBOARD INITIALIZATION LOGIC - ro.ot. t.,baar' an ••• t. up lac.l .ta .. a •• 

Thl ... outln •••• u ••• th.' the Intorrupt cant .. all.r, UBART, .n' the 
Inte .. rupt v.ctor have alr.ad, be.n In'.lall.e'. 

INPUT: 
OUTPUT: 
USED: 
BTACK: 
ASSUME 

DB - ROMDAT 
(t.,baard ,u.u ••• pt,. 
(none) 
6 ."h. 
CB:ROMCOD. DB:ROI1DAT 

.------------~-----------------------------------------------------------------KEYINI PROC 
CALL 
XOR 
MOV 
MOV 
NOV 
IN 
NOV 
OUT 
RET 

NEAR 
FLUSH 
AL,AL 
KIMODE.AL 
NUMVAL,AL 
NUMCNT,AL 
AL.K8DAT 
AL. CUC_ERR 
KBCMD,AL 

• Inltl.llie the ,ueue 
Cl.ar are. 
Inlt .o •• /.t.tu. bute 

• In" ALT/HUM .tu.' 

• R ••• revr to ....... n, Interrupt 
+ UC_RXE + UC_RT8) 

• R •• et .n, pa •• lbl. error. 
• ••• RETURN ••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t .... 

") 
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MEYDBR - M.,bo.rd d.vlc ••• rvlc. rout In. 
MEYDSR.BRC 
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010C' 
010C' 
0100' 
OIOE' 
OIOF' 
OUO' 
01U' 
(U12' 

OU2' 
OU2' 
0115' 
0118' 
OI1B' 
OllB' 
OliO' 
OIlE' 

0120' 

0121' 
0121' 
0122' 
0127' 
012C' 
0131' 
0133' 

00 
00 
00 
65 
7F 
30 

-0006 

BE OIOC" 
B9 0006 
BA 0011 

2EAC 
EE 
E2 FB 

C3 

IE 
2EBE IE C180" 
F6 06 OOOA" FF 
C6 06 OOOA" FF 
74 0' 
C6 06 OOOA" 00 

706 
707 
70B 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
.728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
7'0 
7'1 
7'2 
753 
7'4 
7:55 
7'6 
7OJ7 

MEYRBT - M.,bo.rd USART initi.lll.tian routine 

INPUT: 
OUTPUT: 
USED: 
BTACM: 
ASSUME 

(nan.) 
(nan.) 
Ax.cll.DX.BI 
2 bIte. 
OS: ROMDAT 

1------------------------------------------------------------------------------
T.bl. of b,t •• '0 •• nd '0 USART 'ar r •••• 

1 
MRTABL LABEL BYTE 

DB OOH 1 Null cOllm.nd 
DB OOH 1 Null camm.nd 
08 OOH 1 Null cOlllmand 
DB CUe_IRS + UC_TXE + UC_RXE + UC_RTS) , Int.rn.l r •••• 
DB 7FH , MODE-B da'a bit., .ven p.r 1 tV' 1 .top bit, 64X cladt 

MRTEND 
MRTLEN 

DB 
LABEL 
EGU 

(UC_ERR + UC_RTS) 
BYTE 
MRTEND-MRTABL 

, Th. rou.ln. 1 ••• 1. , 
MEYRST PROC NEAR 

MRI: 

MOV SI,OFFSET MRTABL 
MOV CX.OFFSET MRTLEN 
MOV DX,MBCMD 

LODB 
OUT 
LOOP 

RET 

CS: BYTE PTR [SIl 
DX,AL 
MRI 

, R •• et .n, .rror. 

, L.n,th a' t.bl. 

, Point to •• bl. a. r ••• t co ..... nd. 
, Length a' table to CX 
I B.t up cOllm.nd port 110 .ddr ••• 

, Pick up the co ..... nd bIt. 
Bend It to the command part 
'Til th.,'r. all dan. 

12 
B 

17 

27 
._. RETURN ••• (- 5.4 u.ec) ,.* ••• *._ ••••••• _____ • ___ •• _____ ••• __ ••••• _ •• _._._ ••• _ •• e •••• _ •• e_ ••• _ •• __ ••••• 

, MPAUSE - M.,ba.rd d.fault pau •• k., h.ndl.r. B.t. the CRTHLD (CRT hold) 
'la, wh.n the p.u •••• , I •• truck in ard.r to 'r •• I. the .cr •• n. 
Nat. th.t .'rlkln, an, ath.r •• , (Including the PAUSE .e,) will 
r •• tart the CRT. 

INPUT: nan. 
OUTPUT: (CRT hold 'I., •• t 
USED: nan. 
BTACM: 8 bVt .. 
ASSUME DS:ROMDAT 

,------------------------------------------------------------------------------
MPAUSE PROC FAR ,(Int.rrupt Call) 

PUSH DS 
MOV DS.WORD PTR CS:DSADDR+CSWRAP 
TEST CRTHLD.OFFH 
MOV CRTHLD,-I 
JZ MPI 
MOV CRTHLD,oo 

I Point to m, DS 
G: I. the 'la, alr.ad, 
(pre)S.t the flag 

N: Th.n It .hould b. 
Y: Th.n It .hould be 

•• t 1 ..t 
r ••• t 
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KEVOBR - Ke,baard device .ervlce routine 
KEYOSR.SRC 

013B' 
013B' 
0139' 
013A' 
0138' 

013E' 
013E' 
013F' 
0144 ' 
014B' 
014C' 
014E' 
01:10' 
01:13' 
01:1B' 
01:19' 

IF 
FB 
F9 
CA oooa 

'0, 

IE 
2EBE IE CIBO 
BC 16 OOOE" 
B9 a6 DODO" 
BC OC 
BE 04 ' 
BC OOOF" 
aEFE 06 CI9A 
'0 
'3 

7SB 
7:19 
760 
761 
76a 
763 
764 
76:1 
766 
767 
76B 
769 
770 
771 
77a 
773 
774 
775 
776 
777 
77B 
779 
7S0 
7BI 
7Sa 
7S3 
7B4 
7B:I 
7S6 
7B7 
7BB 
7B9 
,790 
791 
79a 
793 
794 
79' 
796 
797 
79B 
799 
BOO 
BOI 
BOa 
B03 
B04 
BO:l 
B06 
B07 
BOB 
B09 
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KPI: 

I 

POP 
BTl 
BTC 
RET 

OB 

a 

Interrupt. bacl on 
S.t carr., .0 no code I ••• nt 
Simulahd IRET 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KEVBOARD INTERRUPT HANDLER (no re •• u •• d) - re.pon.lbla for all la.,board 

.ncadln. function •• 

Th. Infor.atlon racalv.d .ro. the l.,~oard I. for.attad a. follow.: 

I 7 I 6 I 5 I 4 I 3 I a I 1 101 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I I I I 

I 
I 
I 
I 
I 

I 
I 
I 

I 
----I 

---------) 
-------------) 

-----------------------------) 
------------------------------) 

I 7 161 5 I 4 I 3 I a I I 101 

I 
I 
I 
I 

I 
I I I I I I I 
-----------------------------) 

------------------------------~--) 

ASSUME CS:ROHCOO. 08:ROHDAT 

FIRST BVTE C'.od.' b,t.) 
Cnot alwa, •• ant) 

Control 

Alternat. 

8hUt 

- 1111 Cdanot •• I.t .,ta) 
I 

Upperca •• 

SECOND BYTE ( '.can' • .,te) 

Scan cod. 

R.peat.d coda Ct.,pamatlc) 

KEVIBR PROC FAR 
PUSH OS I I I .ave current DB 
HOV DB.WORO PTR CS:OBAOOR+CBWRAP III .et up II., OB' 
HOV KB9S9V.BB I I I .ava u •• r '. SB. SP 
HOV KBSPBV.BP I I I 

HOV SP.OS I I I CU •• BP a. t •• , re,) 
HOV SS,SP I I • Lacal .tac. .e,ment • OB 
HOV SP.OFFSET KEYISP •• , B.t u, local .tacl 
INC BYTE PTR CS: INTCTR+CSWRAP III BUllp the Intarrupt count.r 
PUSH AX 
PUSH BX I I I Bav. commonl., u •• d re,l.ter. an tha .tael 

~;~. 

\ 



0000 FF FF FF FF DD -1 
0004 8000 DIN 8000h 
0006 . 0058 R DW OFFSET init 
0008 006C R DW OFFSET dOlo 
OOGA 47 45 54 4F 46 53 DB 'GETOFS 

20 20 

0012 0000 bufbase D~l 0 
0014 0000 bufofs DW 0 
0016 0000 intbase DW a 
0018 0000 intofs DW 0 
OOlA 00 crow DB 0 
0018 00 ccol DB a 
OOlC 28 [ DB 40 DUP(O) 

00 
1 
d 

0044 00 stack D8 a 
0045 47 65 74 6F 66 73 startt)(t 08 'Getofs loaded X ',13,10,'$' 
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KEVDSR - K.,board d.vlc ••• rvlc. routln. 
KEVDSR.BRC 

015A' 

OUt8' 
015C' 
015D' 
015E' 
0160' 
0162' 
0164' 
0166' 
016B' 
016A' 
016C' 
016E' 
016F' 
0171 ' 
0173' 
017:1' 
0177' 
017A' 
017F' 
01B3' 
01B3' 
01B6' 
01B6' 
01B8' 
0188' 
0IBE' 
0190' 
0192' 
0194' 
0196' 
0198' 
019A' 
019C' 
Ol9C' 
0IAO' 
01A3' 
01A6' 
01A8' 
OIAD' 

·OIAD' 
01B2' 
0184' 
01B6' 
01BB' 
01B8 ' 
OIBF' 

OICO' 

06 

51 
:17 
56 
E4 II 
A8 OOl 
74 IF 
A8 38 

·80 34 
£6 11 
75 17 
E4 10 
FB 
8A EO 
24 78 
3C 78 
75 OF 
80 E4 87 
80 Ol6 oooe" 78 
OB Ol6 C"JC· 

E9 01Ol7 

8A C4 
80 E4 7F 
80 FC 68 
77 F3 
3C 00 
74 EF 
3C 30 
74 04 
3C 5E 
7:1 II 

BA Ol6 OOOC" 
80 E4 03 
80 FC 03 
75 05 
EA OOOOl" 0000" 

BO Ol6 OOOC· F7 
A8 BO 
74 0:1 
80 OE OOOC" 08 

8A 26 OOOC" 
F9 \. 

CD 5B 

810 
811 
810l 
B13 
B14 
815 
816 
BI7 
81B 
BI9 
8Ol0 
BOll 
8OlOl 
823 
8Ol4 
8Ol:l 
826 
BOl7 
BOl8 
8Ol9 
830 
831 
830l 
B33 
B34 
835 
B36 
837 
B38 
B39 
840 
841 
840l 
843 
844 
845 
846 
847 
848 
849 
850 
851 
850l 
853 
854 
855 
856 
857 
858 
859 
860 
861 

K8XTBS: 

KIlO: 

KIIl_5: 

KIll: 

K8IOl: 

PUSH 

PUBH 
PUSH 
PUSH 
IN 
TEBT 
oJZ 
TEST 
HOV 
OUT 
oJNZ 
IN 
STI 
HOV 
AND 
CHP 
.JNE 
AND 
AND 
OR 

.JHP 

HOV 
AND 
CHP 
oJA 
CHP 
.JE 
CHP 
.JE 
CHP 
.JNE 

HOV 
AND 
CHP 
oJNE 
oJHP 

AND 
TEST 
oJZ 
OR 

HOV 
BTC 

INT 

CR8086/11 v.r.lon 10.34.17 3-Aul-S3 16:4Ol:19 Pal. 1-9 

E8 

CX 
01 
81 

, , , Lacall, u •• d r.ll.t.r (don't 'arl.t to POP, 

AL,KBBTA '" Loot at .tatu. 
AL,US~XR '" 0: Wa. It the receiver 1 
KBXTBB '" N: Iinor. an, oth.r C •• lt 
AL,CU9_FE + US_DE + US_PE' , 0: an, .1'1'01" 1 
AL, CUC_ERR + UC_RXE + UC_RTB' 
KBCHD,AL '" CR ••• t an, .1'1'01'" 
KBXTBS '" V: Ignor. the charact.r 

0.1' caprac ••• or) 

AL,KBDAT '" N: I.t the char. r ••• t the Int.rrupt 

AH,AL 
AL, NOT KBHHBK 
AL, NOT KBMHBK 
KBIO 

I., Int.rrupt. OK now 
Bav. the char.ct.r 'or a whll. 
H •• t 0" the 'Mod.' '1.ld 

, 0: I. thl. a Mod. but. 1 
N: contlnu. 

AH,KBMHBK , 
KBHODE,NOT KBHH6K 
KBHODE,AH 

V: H •• t o,f all but the mad. bit. 

Update .od.,.tatu. bUt. 

KBIXIT 

AL,AH 
AH,07FH 
AH,MAXKEV 
KBXTSS 
AL,DO 
f(BXTBS 
AL,DELKEV 
KBIl_5 
AL.ADLKEV 
KIll 

('KBIXIT' .t.pplnl .ton •• J.p ) IOlS' 
, ••• EXIT ••• 

, O.t .can cad. in AL 
H •• t 0" the t,pa.atlc bit 
0: .can cod. tao hllh 1 

V: Ignor. It (what wa. It. anIwa, 1) 
, 0: h it zero (not aliow.d' 1 

V: Ilinor. It 
, 0: .. thh the D.ht ... , 1 

V: Th.n ch.c' 'or CTRL/ALT 
, 0: What about the oth.r D.I.t. ,., 1 

N: Th.n ' •• p lainl 

AH.KBHODE 'V: O.t mod.l.tatu •• ,t. 
AH,(ALTHBK + CTLHSK) 
AH,(ALTHSK + CTLH6K) , 0: Ar. CONTROL and ALT d.pr •••• d al.o 1 
KBII N: Contlnu. 
FAR PWRUP V: ••• 00 DO POWERUP REBET ••• 

TVPHSK , R ••• t the t,pamatlc bit KBHODE,NOT 
AL,TVPBIT 
KBIOl 
KBMODE.TVPMBK 

AH,KBMODE 

HAPINT 

, 0: T,p.matlc charact.r (high bit •• t, 1 
N: K •• p going Cblt alr.ad, r ••• t) 
V: Th.n •• t the tvpamatlc bit In KBHODE 

AL ha. .can cod., AH ha. mod. 
S.t the carr,-'Ia. I' the u •• r .ncod.t the 
t.,. h. thould r ••• t the carrv 'lag b.'ar. 
be'ar. returning' I' the •• , I. to b. 
19nor.d, r.turn with carr, •• t and AL-OFFH. 

, 0: Do •• an,bodv want to tat. a thot at it 7 



KEYDSR - K.vboard d.vic ••• rvice routine 
KEYDBR.BRC 

01C2' 
01C4' 
01C6' 

73 44 
3C FF 
74 II 

F6 C4 02 
74 3E 
OE 
07 
IF 0007" 
19 OOOA 
24 7F 
F2 
AE 
75 30 
F6 06 OOOC" 08 
75 Al 
81 EF 0007" 
4F 
AO OOU" 
B4 OA 
F6 E4 
01 F8 
A2 OOU" 
FE. 06 0010" 
BO 3E 0010· 03 
75 B5 

JNB 
Ct1P 
.IE 
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KBIOSB 
AL.-I 
KBXTBB 

Y: U •• r .ncoded l.V - put It In the queue 
a: .hould thl. l.V be Iinored 1 

Y: 10 to .. U 
N: Encod. It 

Checl .or ALT-NUH .ancln ••• 

TE8T 
JZ 
PUBH 
POP 
HOV 
HOV 
AND 
REPNE 
SCAS 
JNE 
TEST 
JNZ 
SUB 
DEC 
HOV 
HOV 
HUL 
ADD 
HDV 
INC 
CHP 
JNZ 

AH.ALTHBK 
KBIENC 
CB 

a: Are we In ALT .ode 1 
N: Continue with normal .ncodln~ 

EB • 
DI.DFFSET KlNUHK 
CX,IO 

Set up E9 to point to table. 
• Y: Point to Nu.erlc .ev t.bl. 
Tabl. will .lwaV' cont.ln t.n •••• 
Strip 0" ah. tvpam.tic bit '0 Ind •• AL. NOT TYPBIT 

• a: I. thl •• num.rlc .ev 7 BYTE PTR tin J 
K81ENC 
Klt1DDE.TYPt1SK 
K8XTBB 
DI.OFFBET 

N: Th.n •• Ip re.t 0' numeric .tu" 
• a: w •• this • t,p •• atic charact.r 1 

Y: No tvpam.tlc •• llow.d In ALT/HUH 
KBNUMK I N: g.t o., •• t into t.bl. 

01 
AL.NUHVAL 
AH.10 
AH 
AX,DI 
NUHVAL,AL 
NUt1CNT 
NUt1CNT,3 
K8XT8B 

I 01 now h •• value o' '.V (0-9) 
Pic. up the curr.nt v.lue 

.nd multipl. It b, 10 

I Add In the I.te.t .rrlv.l 
•••• nd upd.te that v.lue In .e.orv 

Bump the .ev.trote count.r 

II OK 

mode 

vet 1 
one 

01C8' 
OICI' 
OICD' 
DICE' 
OICF' 
0102' 
0105' 
0107' 
OIDB' 
0109' 
OIDB' 
OlEO' 
01E2' 
01E6' 
01E7' 
OlEA' 
OIEC' 
OIEE' 
0IFO' 
01F3' 
01F7' 
0IFC' 
OIFE' 
OIFE: , 
0200 ,. 

862 
B63 
B64 
B65 
B66 
B67 
B68 
B69 
870 
B71 
B72 
B73 
B74 
875 
876 
B77 
B7S 
B79 
BBO 
8S1 
B82 
B83 
BB4 
BBS 
B86 
BB7 
8B8 
BB9 
B90 
891 
892 
893 
894 
B95 
896 
897 
898 
B99 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 

K113: 

a: H.ve there b.en 3 'ALT/NUt1' •••• , 
N: Iinore thl. 'ev ~nd 10 let ne.t 

0204' 
0208' 
0208' 

0201' 
0201' 
O;ZOF' 
0:Z11' 
0213' 
0217' 
Oil19' 
021C' 
OillF' 
02Oll' 
Oil24 , 
0;Z27' 
0229' 
022C' 
0;Z2F' 

14 00 
BB 26 OOU" 
88 26 0010· 

E9 007E 

86 06 OOU" 
OS CO 
75 EI 
B6 06 OOU
FE CB 
F6 C4 02 
II 0004" 
75 13 
F6 C4 01 
ID 0005" \. 
75 OB 
F6 C4 04 
II OOOB". 
75 03 

KII08B: 

tlDV 
tIDV 
HOV 

~ 

AH.O 
NUHVAL.AH 
NUI1CNT,AH 

KBIO 

Y: P... 'Can cod. 0' aero 
And clear NUt1VAL .ccumul.tor 'or n •• t tl •• 

•••• 1'0 the ,.,.tro'. count.r 
'8t.pplnl .ton.' 'or KBla (Jt1P » 128) 
do put the cre.t.d ch.r.cter In the qu.u. 

Norm.l encodlnl .tart. here 
I 
KIIENC: 

XCHO 
OR 
JNE 
XCHO 
DEC 
TE8T 
HOV 
JNZ 
TEBT 
HOV 
JNZ 
TEBT 
I10V 
JNZ 

NUHVAL,AL get the current v.lu. o' ALT/NUt1 accumul.tor 
AL.AL a: I •• n incomplete ALT/HUH value w.ltin, 7 
KBI3 Y: Then •• nd it and blow 0" thl ••• v.tro •• 
NUt1VAL,AL N: Contlnu. norm. I encodinl 
AL • Tabl ••• tart .t 0 not I, .0 .dJu.t .can cod. 
AH.ALTt1SK • 0: I. this an ALT 'unctlon 7 . 
BX,OFFBET KB_ALT. (Point to ALT .ncodlng t.bl.) 
KDIt1AP Y: go to It 
AH,CTLt1SK • a: I. thl. a CONTROL 'unction 1 
8X,OFFSET KICTRL. (Point to CONTROL encoding tabl.) 
Kllt1AP Y: go •• p It 
AH.BHFt15K • 0: I. either BHIFT '.V down 7 
IX. OFFSET KBSHFT. (point to SHIFT encodlnl t.ble) 
KBIt1AP Y: go map It 

\ 
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KEVDSR - K.,bo.rd d.vlc ••• rvlc. rout In. 
KEVDSR.SRC 

0231' BB 0009" 

24 1F 
:zED7 
3C FF 
74 OD 
3C FE 
7' 08 
30 CO 
B4 01 
FS 
CD ,C 
73 40 

CRSOS6/11 version 10.34.17 3-Aul-S3 16:42:19 P.le I-It 

HOV BX,OFFSET KBUNSH, N: then U .u.t b. NDRHAL .ncodlnl 
.R1P BHDRT K81MAP ,Go .. a, It 

I Hap the char.cter .~cordinl to the t.bl •• 

• KBIHAP: 
AND 
XLAT 
CI1P 
.IE 
CI1P 
..INE 
XOR 
110V 
CLC 
INT 
..INB 

AL,NOT TVP81T 'Btrlp 0" the t'p .... tlc b't 
BVTE PTR CB:[BX] , Hap the •• , .• ccordlnl to .,pro,rlat. t.ble 
AL.-l I a: Bbould thl ••• , b. Iinored 7 
KBXSSI V: E.lt 
AL,PAUFNC a: I. thl. the Prolr •• P.u •• K.V code 7 
KBI4 N: Continue 
AL.AL· V: FI.I thl ••••• tended code 
AH,KBPPAU , S.t up Prolr •• P.u.e 'unction code 

r •• et c.rr, '1.1 In ,r.p.r.tlon 
PAUINT • Call the P.u.e routine 
KBla I I' u.er encoded the .ev. then put It In queu. 

0234' 
0234' 
0236' 
023S' 
023A' 
023C' 
023E' 
0240' 
0242' 
0244' 
024:S' 
0247' 
0249' 
0249' 
0248' 
0248' 
024D' 
024F' 
02!H' 
02:S3' 
02:S4' 
02:S6' 
02'S' 
02'A' 
02'A' 
02:SC' 
02'E' 
02'F' 
0261' 
0263' 
026:S' 
026:S' 
0267' 
0269' 
026C' 
026E' 
0270' 
0272' 
0274' 
0276' 
0276' 
0279' 
0278' 
027D' 
027F' 
0281' 
0283' 

914 
9" 
916 
917 
918 
919 
920 
921 
922 
923 
924 
92:S 
926 
921 
92S 
929 
930 
931 
932 
933 
934 
93:S 
936 
931 
93S 
939 
940 
941 
942 
943 
944 
94:S 
946 
947 
94S 
949 
9'0 
9" 
952 
953 
9:S4 

KBXB9t: KBIXIT .te,plnl .ton •• 2 
EB 62 

3C FD 
7:S 08 
30 CO 
B4 00 
FS 
CD :tD 
73 31 
E8 :t3 

3C FC 
7:t 07 
F9 
CD 'E 
73 26 
EB 4S 

AS SO 
74 OD 
88 0006" 
24 7F 
2ED7 
SA EO 
30 CO 
E8 13 

F6 C4 SO 
B4 00 
74 OC 
3C 61 
7il OS 
3C 7B 
73 04 

\. 

9" 
9'6 
9'7 
9'S 
9'9 
960 
961 
962 
963 
964 
965 

KBI4: 

KB": 

KBI6: 

KBI7: 

.Jt1P 

Ct1P 
..INE 
XOR 
t1DV 
CLC 
INT 
..INB 
JI1P 

CHP 
JNE 
STC 
INT 
JN8 
.R1P 

TEBT 
JZ 
HOV 
AND 
XLAT 
t1DV 
XOR 
JI1P 

TEST 
t1DV 
JZ 
CI1P 
JB 
CI1P 
JNB 

SHORT KBIXIT .1 •••• It 

AL,PBKFNC 
KBI, 
AL.AL 
AH.KBPBRK 

PBKINT 
Kala 
SHORT KBIXIl 

AL.PBCFNC 
KBI6 

PSCINT 
KBla 
SHORT KBIXIl 

I a: I. thl. the Prolr.m Br ••• K.V cod. 7 
N: Contlnu. 
V: Fl.1 thl •••• n e.t.nded cod. 

I Bet up Prolr ... Br •• ' 'unction cod. 
re •• t c.rrv 'I •• In ,r.,ar.tlon 
C.Il the Br •• ' routln. 

, I' u •• r .ncod.d the ,.,. th.n put It In qu.u. 
.1 •••• It 

a: I. thl. the Print Scr.en K.V cod. 7 
N: Contlnu. 
V: S.t c.rr, ,1.1 In pr.p.r.tlon 

C.ll the Print Bcr •• n rout In. 
I I' u •• r .ncod.d the •• ,. th.n put It In qu.u. 

.1 •••• It 

AL.SOH I a: Should I 100' In the .unctlon •• , table 7 
KBI7 I N: Hllh bit not •• t .0 not a 'unction •• , 
BX.OFFSET KBFUNC I V: Point to 'unctlon '.V t.bl. 
AL.7FH , Strip 0" the hllh bit 
BVTE PTR CS:[BX] , and pic. u, the r.al 'unctlon '.V cod. 
AH.AL , Put It In AH 
AL.AL , .nd •• ro into AL 
SHORT KBla 

AH,UPCHSK 
AH,O 
KBla 
AL, '.' 
KBla 
AL, '. '+1 
KBlQ 

, Q: I. the UPPERCASE LOCK •• itch down 7 
, (Her •• et up .tandard ASCII return w/AH-O) 

N: encoding done, put char in qu.ue 
V: then chec' 'or lower ca.e 



KEVOSR - Ke,board device .ervlc. routine 
KEVOSR.SRC 

0285' 2C 20 
0287' EB 00 

02B9' 
02B9' F6 06 OOOA" FF 
02BE' 74 05 
0290' C6 06 OOOA" 00 
0295' 
029:5' F6 06 OOOC· OB 
029A' 74 09 
029C' BO 3E 0{a2" 01 
02AI' 7E 02 
02A3' E8 OB 

8U8 
.It1P 

CR90B6JII v1 .... n 10.34.17 3-Aug-83 

AL.2OH 
SHORT KBIO 

and map to upper 
, put It In the queue 

16:42: 19 Pa,e 1-12 

Put the encoded character tn the queue , 
KBIO: 

KBIOO: 

TEST 
.Il 
MOV 

TEBT 
.Il 
CMP 
JLE 
.It1P 

CRTHLO.OFFH 
KBlOO 
CRTHLO.OO 

KBMOOE.TYPMSK 
KOIOI 
ODEPTH.I 
KBIOI " 
SHORT KBIXI 

, 0: I. the CRT In the hold mode 1 
N: Then continue 
Y: Then re •• t the flag and un're.le CRT 

, 0: Wa. thl. a t,pamatlc character 1 
N: Continue 

• 0: I. th.re more than one character waiting 1 
N: Continue 

, V: Then blow 0" the t,pa.atic char 
02A5' 

966 
967 
968 
969 
970 
971 
972 
973 
974 
97:5 
976 
977 
978 
979 
980 
981 
9B2 
983 
9B4 
985 
9B6 
9B7 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 

K8101: ,Put the char Into the queue 
02A5' 
02A8' 
02AA' 
02AO' 
02AO' 
02AE' 
02AF' 
02BO' 
02B4' 
02B8' 

02BO' 
02BO' 
02BE' 
02C2' 
02C5' 
02C9' 

02CB' 
02CO' 
0201' 
0205' 
0207' 
0209' 
020B' 
020C' 

EB 0015 
7' 03 
E8 0003" 

5E 
:5F 
59 
BE 06 OOOE" 
B8 IE 0000" 
2EFF 2E CI64 

FA 
BB 36 0014" 
EB F09I 
3B 36 0013" 
74 10 

B9 04 
B9 36 0014" 
FE 06 0012" 
CO :5F 

, 
31 CO 
FE CO 
FB 
C3 

1000 
IDOl 
1002 
1003 
1004 
100:5 
1006 
1007 
1008 
1009 
1010 
lOll 
1012 
1013 
1014 
1015 
1016 
1017 

CALL 
.lNl 
CALL 

K81X1T: 
POP 
POP 
POP 
NOV 
MOV 
.IMP 

KBFO 
KBIXIT 
BOEEP 

SI 
01 
CX 
ES.KB8SSV 
BX.KBSPSV 
OWORD PTR , ......................... . 

, KBFO - Routine to place 
a. opcode 5 to .imu 

• 0: Did the character 'It1 
Y: e.1t 
N: ring b,ll 

, Pop locall,-u.e. re.l.t.r. 

, EB - SB 0' Interrupted code 
, BX- SP of interrupted code 

:XITVEC.4+CBWRAP, Ta'e common interrupt e.tt 
* •••••••••••••••••••••••••••••••••••••••••• * ••••••• 
16-blt character in queue. Called 'rom KEYISR and 
ate the 'e,board putting •• , Into queue. 

INPUT: AX - character ~o be placed Into queue 
(OREAR). (OFRONT) 

OUTPUT: IF - 0 i' char cter wa. placed Into the buf'er 
IF - I I' bu", wa. 'ull (char not placed. remain. AX) 

USED: "81. (AX If put I to buf'er) 
BTACK: 

J --------------------------, 
KBFO PROC NEAR 

KB102: 

CLI 
MOV 
CALL 
CMP 
.Il 

MOV 
NOV 
INC 
INT 
XOR 
INC 
8T1 
RET 

BI. OREAR 
INCO 
SI.OFRONT 
KBI02 

[BIl. AX 
OREAR.BI 
OOEPTH 
OUEINT 
AX.AX 
AL 

("': 
.: . ...,.i, ,i 

Shield. up 

•• ,i Bump queue pointer 
" 0: An, room In the queue 1 
., N: EXIT 
,. V: put character In queue 
,. Put character In queue 
•• (added at rear o. queue) 
" Bump char-waiting count 
,. Tell the u.er COB?) we Ju.t queued a char 
, I 

•.• In.ure l-fl.g re •• t 
I. Shield. dOllln 

. ; 

'\ 



M
 

.. I 
.. II 
C

II 
.. a. 

S I C
II 

;:) 

f M
 

.... .. . .. M
 

0 ... C
 

CI 
... .. ~
 

.. >
 

.. .. .... 0(1 
m

 
0 m

 
a:: 
u II 
C

 
... .. ;:) 
CI 
~
 

• '" ... >
 ~ 

• • II 

'" .... >
 

II 
.. .. 50 
.. CI 
.D

 
lII' 

• .:U
 a:: 

I 
I'll . 

a:: a:: 
!
!
 

» &
.11&

.11 
.:.: 

CI 
Z

 
&.II 

CD 
... 0 
.. 

.. 
.. • .. '" II .. .. .. • 50 
CI 
50 
50 

• 0 
z 
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KEYTST.SRC 
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-0000 

I 
- 01 

3 
4 
:J 
6 
7 
9 

10 
11 
101 
13 
14 
l:J 
16 
17 
18 
19 
010 
011 
0101 
013 
014 
2:J 
26 
017 
2S 
019 
30 
31 
301 
33 
34 
3:J 
36 
37 
3S 
39 
40 

0118 
219 
220 
221 
222 
223 
224 
225 
226 
227 
22S 
229 
230 

.-.***.***._*****************.*.********.***************_.*********.*********** 
• TITLE KEYTST - Keyboard initialization logic 
• COMPUTER - B08B ASlemblv Language 

ABSTRACT - Thil module containl the pow.rup initlaillation cad. for the 
··vboard. 

.***-*************************.* •••• ****.*.***.*.***.**.**********************. 
NAHE KEYTST - Kevboard initialilation 10lic 

.*.** •• **.*.*.*******.*** ••••••••• * ••• ** ••••••••••• ** ••••••••••• *.*.**.* •••• **. 
• PUBLIC DEFINITIONS 
•••• *.* •••••• * ••• * ••• * •••••••• * ••••••••••••• **.* ••••••• ** ••••••• * ••••••• * ••• *** 
• 

PUBLIC KEYTST 

•••• *.*.* ••••• * ••••••• **** •••• *.***.*.** ••••• **.******** ••••••• *.* •• **.*.*.**** 
• EXTERNAL REFERENCES 
.*.* ••• *1* •• 1*.*.**.***** ••• * •• *.*.****** •• *** ••••• * •••• *** •• *** ••• * ••••••••••• 
• 

EXTRN 
EXTRN 
EXTRN 
EXTRN 

DSPKER:NEAR 
KEYINI:NEAR 
KEYOUT:NEAR 
PUPTSl:NEAR 

Kevboard .1'1'01' cod.1 

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

KNIERR:ABS 
KNRERR:ABS 
KRAERR:ABS 
KRCERR:ADS 
KROERR:ABS 
KUNERR:ABS 

• Keyboard .1'1'01' dilpla. rout in. 
Keyboard driver lnitlalilatlon 
Keyboard output routine 

J Continuation a' powerup t •• t logic 

Kevboard 'nat inltall.d' .1'1'01' cad. 
Kevboard 'no r •• pon •• ' .1'1'01' cod. 
Kevboard 'RAH failure' error cod. 
Kevboard 'receive error' error cod. 
Keyboard 'ROH 'ailure' .1'1'01' cod. 
Keyboard 'un.nown' .1'1'01' cod. 

(oUTPUT) 
(KEYDSR) 
CKEYDSR) 
(PUPTS!) 

(ROHERR) 
(ROHERR) 
(ROHERR) 
(ROMERR) 
(ROHERR) 
(ROHERR) 

.*.* •••••••••• ** ••• ***.** •• ** •• * •• *.**** ••• *.* •••••• **.-.****.***.****.***.** •• 
• LOCAL CONSTANTS 

INCLUDE PEQ:PORTADDR.EGU 
INCLUDE PEQ:VECTOR.EGU 
INCLUDE PEQ:INTCTLR.EGU 
INCLUDE PEQ:USART.EGU 
INCLUDE PEQ:KBCHD.EGU 

••• ****.*.*** ••• *.*** •• * ••• * •• ***.*.**.** •• *** ••••• *.*.** •••• *****.** •• *.***.** 
, •• ******.*.***.*******.** •••• ***.*****.*.*****.*** ••• *.***.* ••• ******* •••• *.*. 
I CODE SEGHENT DEFINITION 
, •• * •• * •• *.**.*** •••• ** •••••••• _ •• * ••• *.* •••• - •••••••• * •••• *.-•••••••••••••• * •• , 

SECT 
ASSUHE 

ROHCOD 
CS:ROHCOD 

••••• * ••• *.** ••••••••••• * •• * •• *.** •• *.**.** ••• ***** •••••••••••••••••••••••••••• 
• HODULE ENTRY POINT 
, •••••••• ** ••••••••••••••••••• * ••••••••••• _ ••••• ** ••••••••••••••••••• * ••••••••• , 

ASSUHE DS:ROHDAT 
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KEVTBT.SAC 
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0000' 

0000' 

000" 
0007' 
0009' 

0008' 
OOOD' 
OOOF' 
0011' 
0013' 
001" 
0017' 

0019' 

0018' 
001B' 
OOlD' 
OOIF' 
0021' 
0024' 
0026' 
002B' 
002A' 
002C' 

002E' 
002E' 
0030' 
0032' 
0034' 
0036' 
003B' 

003A' 
003A' 
003C' 

003E' 

2EBE IE CIBO 

E4 10 
80 34 
E6 11 

E4 11 
AB BO 
7' 19 
80 5' 
E6 10 
80 2' 
E6 11 

84 05 

E4 11 
AB 80 
75 OD 
89 0126 
E2 FE 
FE CC 
75 Fl 
84 05. 
E8 39 

E4 11 
AB 01 
El FA 
75 04 
FE CC 
75 F4 

BO 24 
E6 II 

FA 

231 
232 
233 
234 
23' 
236 
237 
23B 
239 
240 
241 
242 
243 
244 
245 
246 
247 
24B 
249 
2:50 
251 
252 
2:53 
2:54 
2:55 
2:56 
2:57 
25B 
2:59 
260 
261 
262 
263 
264 
265 
266 
267 
26B 
269 
270 
271 
272 
273 
274 
275 
276 
277 
27B 
279 
2BO 
2Bl 
2B2 

KEVTST PROC NEAR 

KTO: 

HOV DB.WORD PTR C9:DSADDR+CBWRAP 

'KEVRBT' hal alreadv been called (from INTTBn .0 that the 
UBART I. alreadv set up. 

CALL 
IN 
MOV 
OUT 

KEVRST 
AL.t<.BDAT 
AL. CUe_ERR 
KBCMD.AL 

• Inlt the UBART 
, Read RCVR to re.et anv Interrupts 

+ UC_RXE + UC_RTBt 
• Reset an, error. 

Check 'or kevboard In.talled (plug,ed In) bV looking at tran.mlt 
.ignal looped-back thrpugh the DSR pin. Blmp'e test. Just look. 
'or a wlggl •• doe.n't time It. -

IN 
TEBT 
.JNZ 
HOV 
OUT 
MOV 
OUT 

HOV 

IN 
TEBT 
.JNZ 
MOV 
LOOP 
DEC 
.JNZ 

AL.KBSTA 
AL.US_DSR 
KEVNIS 
AL.55H 
KBDAT.AL 
AL. CUC_RXE + UC_TXE 
KBCMD.AL 

AH., 

AL.K8STA 
AL.UB_DBR 
KTl 
CX.294 

• AH 

• Look at UBART .tatu. 
• 0: i. lin. Idle (pulled lowt 

N: than ke,board isn't there 
Thi. 'command' .houldn't do 

• anvthing to the kevboard 
+ UC_RTBt 

• Enable the tran.mltter 

• I' line ha.n't wig,led in , msec. 
then give It up 

• Look at DBR (Imitter loopback) 
0: Ha. It ,one high? 

V: Kevboard there, continue 
N: dela, a mllli.econd 

• Unbump m.ec counter 
Loop I' not timed out 

KEVNIB: MOV 
..IMP 

KTO 
AH.KNIERR 
SHORT KEVERR 

Report kevboard 'Not Installed' 

• 
• Bimple timeout loop to keep from 10cUn, up If UBART i. bad 

• KTl: 

• 
KT2: 

IN 
TEST 
LOOPZ 
.JNZ 
DEC 
.JNZ 

MOV 
OUT 

CLI 

AL.KBBTA 
AL.UB_TXR 
KTl 
KT2 
AH 
KTl 

AL.CUC_RXE + UC_RTBt 
KBCMD.AL 

• Look at .tatu. 
0: through tranlmlttlng ? 

N: loop ti. done OR timeout 
V: continue 

• decrement outer loop counter 
• ('all thru i' timeout) 

, Then .hut it of' 

I Protect th Is 



KEYT9T - Ke,baard lnitl.Uutton logic CRBOB6/ti v .... lon 10.34.17 
KEYT9T.9RC 

003F' 
0041' 
0043' 
0045' 

0046' 
004B' 
0048' 
004D' 
004F' 
0051' 
0053' 
005" 
0057' 

E4 19 
24 7F 
E6 19 
F8 

80 00 
EB 0003" 
74 21 
84 06-
3C FF 
74 14 
84 OB-
3C FE 
74 OE 

IN 
AND 
OUT 
BTl 

HOV 
CALL 
.II 
HOV 
CHP 
.II 
HDV 
CHP 
.II 

AL. INTAOI 
AL.ENAB7 
INTA01.AL 

AL.K8PURU 
KEYOUT 
KEYFIN 
AH.KNRERR 
AL.OFFH 
KEYERR 
AH.KRCERR 
AL.OFEH 
KEYERR 
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• Enabl. the •• ,board lnt.rrupt 

Send 1' •••• cod. to •• ,board 
Ellt If no .1'1'01'. 

• Report 'e,board 'No r •• pon •• ' 
• 0: did K8 an.w.r at all 1 

N: r.port 'No Re.pon •• • 
• Report 'e,board 'Rec.lver error' 

0: an, receive error. 1 
V: report 'R.celv.r error' 

2B3 
294 
2B9 
2B6 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
295 
296 
297 
29B 
299 
300 
301 
302 
303 
304 
305 
306 
307 
30B 
309 
310 
311 
312 
313 
314 
31' 
316 
317 

At thl. point. a •• ume It. a 'r.gular' error 

0059' 
0058' 
009D' 
005F' 
0061' 
0063' 

0065' 
~ 0 1 

OOL"'" 
0069' 
0068' 

006E' 

0071' 

84 09-
3C 71 
74 OB 
84 07-
3C 72 
74 02 

84 OA-

30 DOl 
BA C4 
EB 0001" 

EB 0002" 

E9 0004" 

No .1'1'01'. d.t.ct.d 

• 

HDV 
CHP 
.II 
HOV 
CHP 
.II 

HDV 

KEYERR: XOR 

• 
HDV 
CALL 

KEYFIN: CALL 
CALL 
.lt1P 

END 

AH.KROERR 
AL.K8_ROH 
KEYERR 
AH,KRAERR 
AL.KD_RAH 
KEYERR 

AH.KUNERR 

DL.DL 
AL.AH 
D9PKER 

KEYINI 
DECLED 
PUPTBI 

rfl o , 

. .' 

Report 'e,board 'ROH failure' 
0: Ua. It a ROH f.llur. 1 

V: report the error 
• Report •• ,board 'RAH fallur.' 

0: Ua. It a RAH failure 1 
V; report the .rror 
N: .. eport 'Un'nown' .rror 

• R.port •• ,board 'Un'no~n .rror' 

• Nothing for parall.l port 

Put error on the .cre.n 

o' Do drlv.r Inl'lallaatlon In KEYD9R 
• *** NO LED cod. for •• ,board *** 
• Go to n ••• 

\ 
) 



HBCTBT - HI.cell.neou. Inlti.lllation 
HSCTST.SRC 

-0000 

-0000 
-1144 

"0000 

0000' 00 
0001' 09 

I 
2 
3 
4 
.:5 
6 
7 
8 
9 

II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4:5 

429 
430 
431 
432 
433 
434 
435 
436 

" ..• ~, 
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, ...................................•.......................................... 
TITLE HSCTST - HI.cellaneous Inttlalilation 
COMPUTER - BOBB As.emblv Language 
ABSTRACT - Thi. module i. responsible 'or initiallalng the .,.tem 

timer. the cloc. DBR. and updating the B,.tem Con'iguration 
.ord .Ith various in'ormatlon. The.e routine, ••• ume the 
B,.tem Config .ords were Initialized to OOOOH bV RAHINI. 

, •••••••••••••••••••••••••••• - ••••••••••• *.*.*.* ••••••••• * ••• *._ ••••••••••••••• 
NAHE HSCTBT - Hiscell.neous lniti.llzation 

, •••• - ••••••• * ••••••••••••••••••• * ••• * ••••••• * ••••••••••••••• *.* ••••••••• * ••••• 
• PUBLIC DEFINITIONS 
•••••••••••••••••••••••••••• **.-••• _ •• _ •••••••••••••••••••••••••••••••••••••••• 
• 

PUBLIC HSCTST 

•••••••••••••••••••••••••••• * •• -••• * ••• * ••• * •••• * •••• -* •• * ••••••••••••••••••••• 
, EXTERNAL REFERENCES 
, •••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• , 

EXTRN 
EXTRN 
EXTRN 

SECT 
EXTRN 
EXTRN 
EXTRN 

KEYTST:NEAR 
SETDAT:NEAR 
BETTlH:NEAR 

ROHDAT 
DSKC_H: BYTE 
OUEUE:WORD 
SYSCON:WORD 

• Kevboard te.t logic 
• Date .etting logic 
I Time .attlng logic 

I Hemorv cop, d, dl •• control latch 
Kevboard quaue area (u •• d 'or temp) 
B,.tem Configuration .ord 

(KEYTBTJ 
(CLKDSR) 
(CLKDSR) 

(ROMDAl) 
(ROMDA.T) 
(ROMDAT) 

I •••••••••••••••••••••••• ••••••••••• ••• • ••••• • •••••••••••••••••••••••••••••• _ •• 

I LOCAL CONSTANTS 
I •••••••••••••••••••••••••••• • ••••• ••• •••••••••••••••••••••••••••••••••••••••• * 
• 
TSTLOe EOU OOOOH 

1144H -TSTVAL EOU 

INCLUDE PEO:PORTADDR.EOU 
INCLUDE PEO:INTCTLR.EOU 
INCLUDE PEO:TIMERB.EOU 
INCLUDE PEO:LATCHES.EOU 
INCLUDE PEO:SYSCON.EOU 
INCLUDE PEO:VECTOR.EOU 
INCLUDE PEG:COMM.EOU 
INCLUDE PEG:CRT.EOU 

• O'f •• , u •• d 'or in.tallation determination 
• R.ad/.rit. valu. 'Dr inltallatlon te.tlng 

.*** ••• ** •••••• * ••••••••••••• * ••••••••••••••••••••••••••••••• * •••••••••••• * •••• 
I CODE SEGMENT DEFINITION 
, •••••••••••••••••••••••••••••••• * ••••••••• *** ••••••••••••••••••••••••••••••••• 
I 

SCCTBL 

SECT 
ASSUME 
DB 
DB 

ROMCOD 
CS:ROMCOD 
SELWRO 
SELWR'1 

'" Null command to BCC 
'" Select regi.ter '1 (WR9) 

-r~-'" 
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OUTPUT - Bcreen output and error-handling routine. 
OUTPUT.8RC 

CRBOB6/11 version 10.34.17 3-Aug-B3 16:43:49 Page 1 

-0000 

-0000 

1 
2 
3 
4 
:I 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

, ... _-----------------------.. _--------------_._-----------_. __ ._------._--_._-, TITLE OUTPUT - Various .cre.n output .nd error-handling routine. 
COMPUTER - BOBB A •• emblv Languag. 
ABSTRACT - Thl. module contain. the error-reporting and the general

purpo.e screen output routine •• 
• Add entrv point for e.ternal users 0' DSPERR which accept. error code In IX 

t ••• _·.·.-_·.·.··_· __ ···_·_-.· __ ··_·.·.·_-.-.·_-_. __ .-.-._----_.-•• _-_._-•••••• 
NAME OUTPUT - Scr.en output and error-handling routine. 

,_.---------_._-_ .. _------_._---_._._----------_.--------------_.--------------, PUBLIC DEFINITIONS 

,-----.---.---.-_._-----_ .. _ .. _--_._------_._-.-._-_.-----.. _-_ ... _-_ .. --_.---, 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

ARQHHH 
DSPDIE 
DSPERR 
DSPKER 
DSPERZ 
FATAL 
MSQ 
NMIQO 
PUPNMI 
WILD •• 

, .. _ .. _ ... _ ... _ ... _-.. _._----._-_._---------_. __ ... -.. --_ .. -_ .. -.-........ -._ .. 
, EXTERNAL REFERENCES 

, ... --.-._--... __ ._-.... _._-_ .. _-----_._--------------------------------_._---, 
BECT ROMCOD 
EXTRN CRTOUT:NEAR CRT character output'routine (CRTDSR) 
EXTRN FATERR:ABS Fatal software error code (ROMERR) 
EXTRN IVIERR:ABS , Invalid interrupt Interrupt port codeCTSTERR) 
EXTRN LED100:ABS , Interrupt error code (ROMERR) 
EXTRN LED101:ABS , LED error code (u.ed 'or PUPNMI) (ROMERR) 
EXTRN PWRUP:FAR Powerup reset routine (RESET) 
EXTRN RMPERR:ABS 'RAM paritv error' (ROMERR) 
EXTRN WLDERR:ABS , Wild interrupt error code (ROMERR) 
EXTRN XNMERR:AB9 , 'Une.pected NMI' error code (ROMERR) 

SECT ROMDAT 
EXTRN DSKC_M:8YTE , RAM copV of di •• control port (ROMDAT) 
EXTRN PRCOJ':BYTE , RAM coPV of printer control port (ROMDAT) 
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OUTPUT - Screen output and error-handling routine. CRBOB6/11 veraion 10.34.17 3-Aug-B3 16:43:~7 Page 2 
OUTPUT.SRC 

-0618 
-0000 
-OOOA 

-0000 

0000' 00 OA OA 
0003' 2A 2A 20 4B 6~ 79 
0009' 62 6F 61 72 64 20 
OOOF' 4~ 72 72 6F 72 20 
001~' 2A 2A 20 20 
0019' 00 

001A' 00 OA OA 
0010' 2A 2A 20 53 79 73 
0023' 74 65 60 20 45 72 
0029' 72 6F 72 20 2A 2A 
002F' 20 20 
0031' 

-0014 
0031' 00 

0032' 
0032' 30 31 32 33 34 35 
0038' 36 37 38 39 41 42 
003E' 43· 44 45 46 \. 

0042' 
0042' 0082" 
0044' 0087" 

43 
44 
45 
46 
47 
48 
49 
50 
~1 

52 
53 
54 
55 
56 
57 
58 
59 

384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
39~ 
396 

397 
398 
399 
400 

401 
402 
403 
404 
40~ 

406 

407 
408 
409 
410 

, ••••••••••••••••••••••••••• _ ••• _ •••• _ •••••••••• * •••••••••••••••••••••••••••••• 
, LOCAL CONSTANTS 
, ••••••••• * ••••••• * •••••••••• -._.-* •••••••••••••••••••••••••••••••• * ••••• * ••••• 
• 
BELTHR EGU 1563 1563 _a) BOO HI 'or .,.tem beeper 
CR EGU ODH 
LF EGU OAH 

INCLUDE PEQ:CRTOP.EGU 
INCLUDE PEQ:INTCTLR.EQU 
INCLUDE PEQ:CRT.EQU 
INCLUDE PEQ:LATCHES.EGU 
INCLUDE PEQ:PORTADDR.EQU 
INCLUDE PEQ:TIHERS.EQU 
INCLUDE PEO:USART.EQU 
INCLUDE PEQ:VECTOR.EQU 

••••••••••• * ••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••• 
, CODE SEGHENT DEFINITION , .......................... -•••• -•••• _._. __ •• _ •••••• *-•••• * •••••••••••••••• _ ••• , 

BECT ROHCOD 
ABSUHE CS:ROHCOD 

, ••••••••••••••••• *.*.* ••• * •• -•••••• *-*.* ••••• * •••••••••••••••••••••••• _ ••••••• 
• LOCAL DATA AREA , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * 
• KERHBO DB CR. LF, LF ·r ..... ; 

DB ' •• K.,board Error *. . 

DB 00 , End of .trin, 
J 
SERIHS DB CR,LF,LF 
SER2HS DB ' •• Sv.tem Error •• 

SERENO LABEL BYTE 
SERHSL EGU SEREND-SER2HS 

DB 00 , End 0' .trin, , 
BINASC LABEL BYTE I Binar, to ASCII loolup table - u •• d b, XLAT 

DB '0123496789ABCDEF' 

• 
DIESTK LABEL WORD 

DW OFFSET DDO J Fal. return addre •• 'or DSPDIE 
OW OFFSET DOl , Fake return addre •• 'or DSPDIE 



OUTPUT - Scr •• n output and .rror-handllng rout In •• 
OUTPUT.SRC 
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0046' 
0049' 
004A' 
004C' 

004E' 
004E' 
004F' 
0050' 
0055' 
005B' 
0058' 
005D' 
0063' 
0066' 
0069' 
006A' 
006C' 
006E' 
0070' 
0073' 
0075' 
0077' 
0079' 
007B' 

OOBE" 
0094" 
0099" 
OOAO" 

FC 
FA 
2EBE IE CI80 
BE 001D" 
BB 0000' 
BE C3 
26C6 06 IBOO OF 
BF 0000 
B9 0014 
F2 
2EA4 
BC C9 
BE Dl 
BC 0042" 
OC 70 \ 

BA EB 
F6 DO 
24 07 
BA FO 

411 
412 
413 
414 
415 
416 
417 
41B 
419 
420 
421 
422 
423 
424 
425 
426 
427 
42B 
429 
430 
431 
432 
433 
434 
435 
436 
437 
43B 
439 
440 
441 
442 
443 
444 
445 
446 
447 
44B 
449 
450 
451 
452 
453 
454 
4::t5 
456 
457 
45B 
459 
460 
461 
462 

DW 
OW 
DW 
DW 

OFFSET DD2 
OFFSET DD3 
OFFSET DD4 
OFFSET DD5 

Fak. r.turn addr ••• 'or DSPDIE 
Fake return addr... 'or DSPDIE 

, Fak. return addr... 'or DSPDIE 
, Fak. r.turn addr... 'or DSPDIE 

••••••• *.*******************.************************************************* 
MODULE ENTRY POINT 

****************************************************************.***.******* •• 

DSPDIE - DI.plav .rror meslage and 'dl.' 
Thl. rout In. I. Int.nd.d for u •• bV the pow.rup dl.gno.tlc •• 
I' .n .rror occurs during pow.rup t •• t., this routine .hould b. 
'Jump.d to' with the low-ord.r bVt. 0' the .rror cod. in AL. 
It di.pl.V. the m •••••• ' ** SV.t.m Error ** - 00.1' bV 
writing dir.ctlv to .cr •• n RAM (b.c.u •• during pow.rup the CRT 
DSR h.s not ,.t b •• n tnitializ.d). If the factorv t •• t int.r'ac. 
I. conn.ct.d C.lgnl'ied bV 'PAPER OUT' and 'NOT BUSY'), the .rror 
cad. 1 •• lso .ent out the parall.l prlnt.r port. A cod. p •••• d 
1n r.gl.t.r DL will b. wrltt.n to the prlnt.r port Ca. on. charact.r) 
.,t.r the ASCII .rror cod.. Th. 'V.t.m 'b.ll' I. th.n .ound.d and 
the CPU halt. with Interrupt. dl.abled. An, r •• tart att.mpt. / 
mu.t b. bV cvcllng pow.r. 

INPUT: 

OUTPUT: 
USED: 
STACK: 
ASSUHE 

AL - 2-digit .rror cod. to b. displa,.d (DSPDIE add. l.adlng 00) 
Error cad. I. not rang.-ch.ck.d, but .hould b. In the 
r.ng. from 0 to 9 b.cau •• 0' .Impl. ASCII conv.r.ion. 

DL - LED valu. to b. place on the parall.l port b.'or. dvlng. 
C.rror m ••• ag. to .creen/par.ll.l port, b •• p) 
Cat thl. point, nobodv c.r •• anvw.v) 

CB:ROMCOD, DS:ROMDAT, EB:CRTDAT 
1------------------------------------------------------------------------------
DSPDIE PROC NEAR 

CLD '" Forward .trlng. 
CLI ,., Quit ll.t.nlng 
MOY DS,WORD PTR CS:D9ADDR+CSWRAP '" B.t up lacal DS 
HOY SI,OFFSET SER2M9 '" Point to 'BYSTEM ERROR' ••••• g. 
HOY BX.CRTDAT ,., 
HOY EB,BX '"~ EB - .cr •• n RAM •• gm.nt 
HOY BYTE PTR EB:ATTLAT,OFH '"~ S.t attribute latch to d.f.ult 
HOY DI.OOOO .,' St.rt In up l.ft corner 0' .cr •• n 
MOY CX,OFFSET SERMSL .,. get l.ngth of m •••• g. 
REP , •• 
HOYB BYTE PTR [DI1,CS:BYTE PTR [Sll ,., Put .trlngon .cr •• n 
HOV CX,CS ••• 
HOV SS,CX '" 
HOY SP.OFFSET DIESTK '" Set up 'ak. st.ck 'or no-RAH c.ll. 
OR AL, (PRAUTO+PRSTRB+PRINIT) '" Forc. prlnt.r Int.r'ac. to activ. 
HOY CH,AL '" Save'LED .tat. 'or now. 
NOT AL ,., Invert the .rror cod. bvte 
AND AL,07H ,., Ha.k 0" low-ord.r 3 bit. 
HOY DH.AL '" Bav. AL error 
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OUTPUT.BRC 
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007D' 
OOBO' 
00B2' 
00B2' 
OOB:J' 
00B7' 
00B7' 
OOBA' 
OOBC' 
OOBE' 
OOBE' 
0090' 
0092' 
0094' 
0094' 
0097' 
0099' 
0099' 
0098' 
009D' 
OOAO' 
OOAO' 
OOAI' 

00A3' 
00A3' 
00A7' 

00A9' 
00A9' 

OOAA' 
OOAA' 
OOAC' 
OOAE' 

BB 202D 
EB 27 

BB 3030 
EB 22 

BB 3030 
00 F4 
EB IS 

BO OD 
BA E2 
EB 16 

BB OAOA 
EB II 

BA C2 
E6 02 
E9 0122 

F4 
EB F6 

BA 2E OOOS-
EB 01 

AB 

BB DB 
E4 01 
24 30 

463 
464 
46:J 
466 
467 
46B 
469 
470 
471 
472 
473 
474 
47:1 
476 
477 
47B 
479 
4BO 
4Bl 
4B2 
4B3 
4B4 
4B:I 
4B6 
4B7 
4BB 
4B9 
490 
491 
492 
493 
494 
49:1 
496 
497 
49B 
499 
~OO 

~Ol 
~02 
·~03 

~04 
~O~ 

~06 

507 
50B 
509 
510 
:lit 
5t2 
:lt3 
514 

DDO: 

DD1: 

DD::t: 

DD3: 

DD4: 

DD5: 

HOV 
JtlP 

HOV 
JtIP 

HOV 
ADD 
..IMP 

HOV 
t10V 
..IHP 

t10V 
..IHP 

HOV 
OUT 
..IHP 

AX. ' -' 
BHORT PRCWRD 

AX. '00' 
SHORT PRCWRD 

AX. '00' 
AH,DH 
SHORT PRCWRD 

AL.CR 
AH.DL 
SHORT PRT~RD 

AX.OAOAH 
SHORT PRTWRD 

AL.DL 
PRDAY,AL 
PUP BEL 

•• , R.v.r ••• to '- , 
Dat. to .cr •• n • t •• t "F (call) 
Fa ••• tac' cau ••• RETurn to h.r. 
L •• dln. I.ro. to the .cr •• n 

an. to the t •• t I/F ('a'. call) 
Fa'e .tac' cau ••• RETurn to h.re 

Convert binar, In AL to ABCII In AX 
Data to .creen • ta.t IIF (call) 
Fa'e .tac' cau.e. RETurn to here 
Carrla.e return 

an. the LED port co'e 
To the te.t IIF C'a'e call) 
Fa'e .tac' cau ••• RETurn to har. 
Two line 'eed. 
To the t •• t I/F ('a'e call) 
Fa'e .tac' cau.e. RETurn to h.re 

Alwa, •• end LED cod. to port 
B.ep the bell ('a'. call) 

• F.' •• tac' cau.e. RETurn to her. 
HLT ." ••• DIE TOTALLY ••• 
..IHP DD4 III Shoot him •• ain to Ma'e .ur. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PRTWRD - S.nd the word In AX out the parallel port I' the 'actor, t •• t 

int.~'aca i. conn.cted (denoted b, PAPER OUT b.ln. true when NOT BUSY). 
Note that the d.ta i •• trob.d u.ln. the AUTDFEED .I.nal rather than 
the normal STROBE .Ignal. . 

PRCWRD - Alt.rnate antrv point which writ •• the word to •• mor, at EB:DI 
(tvplcall, .cr •• n RAH) b.'or ••• ndin. It to the parallel port. 

INPUT: 

OUTPUT: 
USED: 
STACK: 
ASSUME 

AL - l.t charact.r to b ••• nt to parall.1 port 
AH - 2nd charact.r to b ••• nt to parall.1 port 
CH PRCO_H Cor what .hould b. in PRCO_") 
'A •• um •• Int.rrupt. ar. dl.abl •• ) 
Two b,t •• out the parallel po~t I' t •• t I/F I. there 
AX.BX,CX 
::t bVt •• 
DS:ROHDAT 

,------------------------------------------------------------------------------
PRTWDX PROC NEAR 

HOV CH,BYTE PTR PRCO_" 
..IMP SHORT PRTWRD 

• PRCWRD PROC 
STOS 

• PRTWRD PROC 
HOV 
IN 
AND 

NEAR 
WORD PTR [DI] 

NEAR 
BX,AI 
AL, PRCI_P 
AL,PRPAPO + PRDUBY 

I printer control latch 
I Do print war. operation 

, Write the war. to .cr.en Memor, 

I Save the character. tamporarilv 
Lao' at parallel port status latch 
Ha.' 0" the Paperout and Bus, bit. 

'\ 



., 

;, 

") 

) 

OUTPUT - Scr •• n output and .rrar-handllng routin •• 
OUTPUT.SRC 
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0010' 
0082' 
0014' 
00B.6' 
OOIS' 
OO~B' 
OOBA' 
OOBC' 
OOBE' 
OOCO' 
00C1' 
00C3' 
00C5' 
00C6' 
00C6' 
OOCS' 
OOCA' 
OOCC' 
OOCE' 
0000' 
0002' 
0002' 

0003' 
0003' 
0005' 

0007' 
0007' 
00D9' 
OODA' 
0000' 

OODF' 
OODF' 
OOEI' 
00E2' 

3C 20 
75 IE 
II 02 
SA C3 

E6 02 
SA C5 
24 EF 
E6 03 
90 
34 10 
E6 03 
90 

E4 01 
AB 10 
75 FA 
SA C7 
FE C9 
75 E6 

C3 

BB C3 
ED OA 

30 E4 
56 
BE 0000" 
ED 06 

30 E4 
56 
BE OOIA" 

lU5 
516 
517 
51B 
519 
520 
521 
52iii! 
523 
524 
525 
526 
527 
52B 
529 
530 
531 
532 
533 
534 
535 
536 
537 
53B 
539 
540 
541 
542 
543 
544 
545 
546 
547 
54S 
549 
550 
551 
552 
553 
554 
555 
556 
557 
55B 
559 
560 
561 
562 
563 
564 
565 
566 

CMP 
.JNE 
MoV 
MoV 

PW1: 
OUT 
MoV 
ANO 
OUT 
NoP 
XoR 
OUT 
NoP 

PW2: 
IN 
TEST 
.JNZ 
MOV 
DEC 
.JNZ 

AL,PRPAPo AND CNoT 
PWEXIT 
CL.02 
AL,BL 

PRDAJI.AL 
AL.CH 
AL,NoT PRAUTo 
PRCoJl.AL 

AL.PRAUTo 
PRCoJ',AL 

AL. PRCI_P 
AL.PRBUSV 
PW2 
AL.IH 
CL 
PWI 

PRBUSV) 1 0: I. the 'actor, cann.ct.d 1 
N: Th.n blow It 0" 
V: B.t up loop 'or 2 charact.r. 

O.t 'ir.t charact.r 

1 Put it out to the data latch 
1 o.t cop, a' control l.tch 'ro ••• mor, 
1 CU •• AUTDFEED .Itnal •• data .trob.) 

S.t the AUTOFEED .ignal low 
D.la, 

1 Bring It bac. high 
1 D.la, 'or IUSV on t •• t int.r'ac. 

1 Loa. at .tatu. latch 
0: SU 11 IUSV 1 

V: Loop til not bu., 
N: B.nd n •• t charact.r 

BENT ALL CHARB? 
1 Ci' I h.v.n't alr.ad,) 

PWEXIT: 
RET *** RETURN **. 

.* •• * •••• -*_.*-_.---**_ ••••• *** ••• ***** •••••••• ***.-.*-* •••• *-_.*-** ••• -.-._--* 
• DSPERR - S,.t ••• rror di.pla, .ubroutln. 

DSPKER - K.,board .rror di.pla, .ubroutin. 
Th •••• ubroutln •• perform a 'unction .I.llar to DSPDIE ••• c.pt 
that th., ar. c.llable NEAR .ubrautin ••• r.turning rath.r than 
'd,ing'. AI.o. th., u •• the CRT DSR to do the .cr •• n output. 
DSPERR output. the me •• ag. ' •• S,.t •• Error •• - 00 •• ' 

INPUT: 
CDSPERU 
OUTPUT: 
USED: 
STACK: 
ASSUME 

AL - 2-dlglt .rror cod. to b. di.pl.,.d CDSPERR a.d. l.adlng 00) 
AX - 4-dl,It error cad. to b •• 1.pla,.d 
C.rror me •• a,e to .cr.en/parall.l port. b •• p) 
AX.IX.CX 

CB:ROMCoD 
1------------------------------------------------------------------------------
DSPERl PRoC NEAR 

1 
DSPKER 

1 
DBPERR 

DSPERX: 

MOV AK.BK 1 Put .rror co,. into AX. 
.IMP SHORT DSPERX 1 and continua 

PRoC 
XoR 
PUSH 
MoV 
.IMP 

PRoC 
XoR 
PUBH 
MoV 

NEAR 
AH.AH 
BI 
SI.oFFSET KERMSG 
SHORT DSPERt 

NEAR 
AH.AH 
BI 
BI,oFFSET SERtMS 

1 Set up l •• dlnt I.ra 0' m •••• '. 

1 Potnt to Kevboard error m ••• 8g. 
1 Jump to r •• t a' code 

B.t up l.adlng I.ro 0' m •••• g. 

1 Point to S,.tam error m •••• '. 



OUTPUT - Bcr •• n output .nd .rror-handling routin •• 
oUTPUT.BRC 
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00E5' 
00E5' 
00E6' 
00E7' 
OOEC' 
OOEO' 
OOFO' 
00F3' 
00F6' 
00F7' 
OOFB' 
OOFA' 
OOFO' 
OOFE' 
0101' 
0104' 
0107' 
OIOA' 
0108' 
OIOC' 
0100' 

OIOE' 
0114' 
OIIA' 

0120' 
0120' 
0121' 
0123' 
0125' 
0127' 
0129' 
012B' 
0120' 
012F' 
0134' 
0135' 
0136' 
0137' 
013B' 
013A' 
0130' 

9C 
IE 
OlE BE IE CIBO 
50 
EB OOOF 
8B 2020 
EB 00F9 
5B 
50 
B6 EO 
EB OOEF 
5B 
EB OOEB 
BB OAOO 
EB FF9C 
EB 008B 
IF 
90 
5E 
C3 

20 20 49 67 6E 6F 
72 65 2C 20 52 65 
62 6F 6F 74 3F 00 

50 
80 26 
E6 11 
E4 01 
24 OB 
80 09. 
74 07 
80 07. 
2EFF OE CI9B 
53 
:JI 
52 ,. 
56 
84 10 
EB FFA4 
8E 010E" 

567 
56B 
569 
570 
:l7l 
572 
573 
574 
:57:5 
:576 
:577 
B7B 
579 
5BO 
5BI 
:5B2 
583 
5B4 
5B:5 
:586 
5B7 
SBB 
5B9 
590 
:591 
:592 
593 
594 
59S 
:596 
:597 
59B 

:599 
600 
601 
602 
603 
604 
60:5 
606 
607 
608 
609 
610 
611 
612 
613 
614 
61:5 
616 

OBPERI: 
PUSHF 
PUSH 
MOV 
PUSH 
CALL 
MOV 
CALL 
POP 
PUBH 
XCHa 
CALL 
POP 
CALL 
Mov 
CALL 
CALL 
POP 
PoPF 
PDP 
RET 

DB 
DB. CB: WORD 
AX 
MSa 
AX. ' -' 
OUT2CH 
AX 
AX 
AH,AL 
oUT8YT 
AX 
oUT8YT 
AX.OAODH 
PRTWOX 
PUP8EL 
DB 

BI 

J Sav •• 1 •••• 
J BAVE curr.nt 09. 

PTR OBAODR+CBWRAP 
Save the .rror cod. 
Put It to the .cr •• n 

J R.v.r •• d to '- , 
S.nd to .cr •• n .nd t •• t IfF 
a.t l •• ding .rror cod. 

SWAP 
Conv.rt It and di.pl.V it 
a.t the .rror cod. b.c. 
Conv.rt it .nd di.pl.V it 

J Carriag. r.turn 
I S.nd to t •• t I/F (onlv) 

M... ' •• notice 
R •• tore .t.te 

•••• RETURN ••• 
I •••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I NMI int.rrupt .ntrv point .or norm.l proc ••• lng 

Checi. for ,.rltv Interrupt and .hut. down and r.port •• rror If .0. 
r.port. un •• p.cted NMI otherwl.e. I •• n,one .v.r u.e. NHI for 
.nvthlng .I.e, the, .hould Int.rc.pt the vector to the b.glnnln. d' 
the rout In •• 

STACK: Who c.re.? 

.------------------------------------------------------------------------------
PARMSa DB Ignore, Reboot?',OO 

I 
NttIQo 

NttIG4: 

PRoC FAR 
PUBH AX J S.v. r.gi.t.r. 
HDV AL.UC_DTR+UC_RXE+UC_RTB I Force interrupt on p.r •• n.nt1v 
OUT K8CMD,AL 
IN AL,PRCI-P 
AND AL,PARINT 
MoV AL,XNMERR 
JZ NMla4 
MOV AL.RHPERR 
DEC WORD PTR CS: MEMSIZ+CS.WRAP 
PUSH BX 
PUSH CX 
PUSH OX 
PUSH SI 
HDV AH,tOH 
CALL OSPERX 
MoV SI.oFFSET PARMSa 

'\ 

g.t p.ritv Interrupt .t.tu •• 
a: P.rlt, int.rrupt? 

Bet up unelp.ct.d NHI .rror code 
N: Jump .nd .Ilt. 
Y: Dl.pl., the RAM p.rit, error. 

I require 'ull po •• rup on w.r. r ••• t. 
I Sav. the u.er r •• i.t.r. 

104X 
Oi.pl., the error m ••••••• 

J Parit, .rror m •••• g •• 

'\ 
I 
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0140' 
0143' 
014~' 
0147' 
0149' 
0148 ' 
014D' 
01~2' 

01'4' 
01'6' 
01'7' 
0158' 
0159' 
015A' 
0158 ' 

Ol'C' 
015C' 
015E' 
0160' 
0162' 
0164' 
0166' 
0168' 
016A' 
016C' 
016E' 

0171' 
0171' 

E8 006C 
30 E4 
CD 4A 
24 DF 
3C 52 
7' 0' 
EA 0006- 0000" 
3C 49 
75 ED 
5E 
'A 
59 
58 
58 
CF 

BO 26 
E6 11 
E4 01 
24 08 
80 04* 
B2 03* 
74 04 
80 0'* 
30 D2 
E9 FEDD 

DO 08* 

617 
618 
619 
620 
621 
622 
623 
624 
62' 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
64' 
646 
647 
648 
649 
650 
6'1 
652 
653 
6'4 
65' 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 

CALL MSO • DisplaV prompt 
NMIQ6: XOR AH,AH • Oet a char 'ro. k.vboard. 

INT KEYINT 
AND AL.ODFH Convert to uppercase 
CMP AL. 'R' 0: Reboot7 
JNZ NMI08 N: checll 'or other. 
..IMP PWRUP Y: Re •• t the .vstem 

NMI08: CMP AL. I I ' I 0: Ignore7 
JNZ NMIG6 N: Walt 'or another char. 
POP 81 
POP DX V: Return to u.er program 
POP CX 
POP DX 
POP AX 
IRET 

.****************************************************************************** 
• NMI interrupt entrv point 'or po~.rup 
• 

Check. 'or paritv fntarrupt and .hut. down and report. error i' .0. 
report. un •• pectad NMI othar~l.e. I' anvone ever u ••• NMI 'or 
anvthlng else. theV should intercept the v.ctor to the beginning 0' 
the routine. 

• BTACK: Who care.7 
.------------------------------------------------------------------------------
PUPNMI 

PUPNM4: 

PROC 
MOV 
OUT 
iN 
AND 
MOV 
MOV 
JZ 
MOV 
XOR 
JMP 

FAR 
AL.UC_DTR+UC RXE+UC RTB 
KBCMD.AL 
AL.PRCty 
AL.PARINT 
AL.LEDI00 
DL. IVIERR 
PUPNM4 
AL.LEDI0l 
DL.DL 
DSPDIE 

Force interrupt on permanentlv 

• Oet paritv int.rrupt .tatus. 
• 0: Paritv interrupt 7 

V: Set up une.pected NMI error code 
And LED state. 

N: Jump and e.it. 
• Displav the RAM paritv .rror. 
• Zero to printer port 
• Quit. 

.****************************.************************************************* 
• WILD •• - Illegal (so,t or hard) interrupt a.it 

Thi ••• it i. taten i' an int.rrupt occur. 'rom anv 0' the unu •• d 
interrupt vectors. Th. cause could b. eith.r •• o't~are interrupt 
or an errant hard~are interrupt •. Thi. routine put. a 'i.ed error 
code into AL and Jumps to ARGHHH. 

INPUT: (none) 
OUTPUT: Error m •• sage to the .cr.en ('i.ed arror coda). PC. beep 
USED: 
STACK: 
ASSUME C8:ROMCOD 

.------------------------------------------------------------------------------
WILD.. PROC FAR 

MOV AL,WLDERR I Set up 'Wild' interrupt error code 



OUTPUT - Scr •• n output and .rror-handlln, rout In •• 
OUTPUT.BRC 
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0173' 

, -. 
~ . ..,;.-

0175' 
0175' 

0177' 
0177' 
0177' 
0179' 
0178' 
017E' 
0181' 
0184' 
0186' 
01B9' 
OIBC' 
018E' 
0190' 
0193' 
0196' 
0199' 
01ge' 
019F' 
OIAI' 
01A3' 

EB O~ 

BO O~. 

B4 10 
82 OA 
E8 FF63 
88 4020 
E8 006B 
88 EC 
8D 46 02 
E8 0059 
80 3A 
B4 OE 
EB 0001" 
8B 46 00 
EB 004C 
BB OAOD 
E8 0030 
80 7F 
E6 19 
80 C6 

669 
670 
671 
67~ 
673 
674 
675 
676 
677 
678 
679 
680 
681 
68~ 
683 
684 
68S 
686 
687 
6BB 
689 
690 
691 
69~ 
693 
694 
695 
696 
697 
698 
699 
700 
701 
70~ 
703 
704 
705 
706 
707 
708 
709 
710 
711 
71~ 
713 
714 

- 713 
716 
717 
718 
719 
720 

.JHp SHORT ARGNER 1 Ellt the .tandard wa. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FATAL - F.t.l error •• it (softwar. buggi.) 

Thi ••• It I. t ••• n •• the 1a.t r •• ort bV .nv .o,tw.re routln. 
which h •• given up on the norm.l error-r.cov.r. proc.dur.s. It 
put ...... d .rror cad. Into AL .nd Jump. to ARG ... H. TVplc.1 u •• r 
would be lEX. ' 

INPUT: tnon.) 
OUTPUT: Error m •••• g. to the .cr •• n ('I •• d .rror cod.), PC. h •• p 
UBED: . 
STACK: 
A8BUME C8:ROMCOD 

1------------------------------------------------------------------------------
FATAL PROC FAR -

HOV AL.FATERR 1 S.t up •• t.l .rrar cod. 
.JHP SHORT ARGNER 1 Do the .t.nd.rd thing 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AnGHHH - (Ju.' lila It .ound.) DI.pl., error m •••• g •• nd w.it. 

Thl. routine I. us.d b •• nvone that want. to h.lt with .n ' 
error m •••• g. but .tlll b •• llv •• nough to r •• t.rt from the 
' •• bo.rd. Thl •• hould b. u •• d 'or .11 t ••••• IC.pt during 
pow.rup. In .ddl'Ion to the .t.nd.rd 'SVSTEM ERROR' ••••• g. 
.nd b •• p. the c.lling CB:IP I. dl.pl.,.d ••• d.buggln, ald. 

INPUT: AL - ~-dl.lt .rror cod. to h. dl.pl ••• d (AROHHH .dd. I •• dlng 10) 
Error m •••• g. to the .cr •• n. PC. b •• p OUTPUT: 

U8ED: 
STACK: 
ASSUHE C8:ROMCOD 

I--------------------------------------------------~---------------------------
ARGNER PROC NEAR 
AROHHH PROC FAR 

HOV AH.l0H 
HOV DL.LF 
CALL DSPERX 
HOV AX.'. ' 
CALL OUT2CH 
HOV BP.SP 
HOV AX.~[BP] 

CALL OUTWRD 
MOV AL, ': ' 
MOV AH,CRTWTV 
CALL CRTOUT 
MOV AX, [DP] 
CALL OUTWRD 
MOV AX.CR + (LF SHL S) 
CALL OUT2CH 
MOV AL. (ENAB7) 
OUT (NTAOI.AL 
HOV AL, 110001 lOB 

(~ 

Dumm, d •• 'ar •••• mbl.r 

1 8.t high b,t. of error to 10 

Print .rror 
D.ll.lt.r (' .') 

1 B.t up BP 
1 G.t u •• r'. CB 
1 Displ., It 
1 Dellmlt.r 

U •• TTV .cr •• n 
Output It (to .cr •• n onlv) 
G.t u •• r'. IP 
Dhpla, It 

1 CRLF 

L •• v. onl, •• ,board .n.bl.d 
Bet m •• l re,l.t.r 

1 ReadJu.t prlorlt, a. control.r 

'~,:""s 

\ 
: 

'; 

" 

I' 



"""~ 

OUTPUT - Screen output .nd error-h.ndling routine. 
OUTPUT.SRC 
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01A5' 
01A7' 
01A9' 
DIAD' 
OIAC' 
OIAC' 
DIAD' 

OlAF' 
OlAF' 
OIBO' 
OIBl' 
0182' 
0182' 
0184' 
0186' 
0IBB' 
01BA' 
018D' 
018F' 
OIBF' 
OICO' 
OICI ' 

01C2' 
01C2' 
01C3' 
01e5' 
01C7' 
01C9' 
OICD' 

E6 lB 
DO OF 
E6 04 
FD 

F4 
EB FD 

51 
5~ 

FC 

B4 OE 
2EAC 
OB CO 
74 05 
EB 0001" 
EB F3 

5A 
59 
C3 

FA 
80 36 
E6 17 
DO 18 
E6 14 
DO 06 

721 
722 
723 
724 
723 
726 
727 
72B 
729 
730 
731 
732 
733 
734 
735 
736 
737 
73B 
739 
740 
741 
742 
743 
744 
745 
746 
747 
74B 
749 
750 
751 
752 
753 
754 
755 
756 
757 
75B 
759 
760 
761 
762 
763 
764 
765 
766 
767 
76B 
769 
770 
771 
772 

OUT INTAOO,AL I Ba .evba.rd i. highe.t priority 
MOV AL,OFH I Tu~n off flappv .otors 
OUT DSKS_P.AL 
STI I Turn Interrupts bac. on 

ARHALT: 
HLT Wait ••••• 
..IMP SHORT ARHALT •••• nd .... it 

,********.*******.***********.************************************************* 
I MSO - Output string of characters in the current CS to the CRT. 
I The string should be terminated with. lera byte. 

INPUT: SI - string offset in current CS 
OUTPUT: hcreen) 
USED: AX,SI 
STACK: 
ASSUME CS:ROMCOD, DS:NOTHINO 

,------------------------------------------------------------------------------
MSO PROC NEAR 

PUSH CX 
PUSH DX 
CLD , farw.rd .trlngs 

MSOO: 
MOV 
LODS 
OR 
..IZ 
CALL 
..IMP 

MS01: 
POP 
POP 

AH,CRTWTV 
CS:BVTE PTR [51] 
AL.AL 
MSOI 
CRTOUT 
SHORT MSOO 

DX 
CX 

Set CRT 'ar TTV output 
Pic.up bvte 

, Chec. 'ar end 

, Pr Int ch.r 

RET , *** RETURN *** 
,****************************.************************************************* 
, PUP BEL - This routine is used to sound the svstem beeper without 

using timing services or anv stac. ather th.n that used to c.ll 
this subroutine (which can be 'a.ed). 

NOTE THAT INTERRUPTS ARE DISABLED IN THIS ROUTINE FOR THE DURATION 
OF THE 1 SECOND DEEP DELAY AND NOT REENADLED. THIS IS NOT 
INTENDED TO DE A GENERAL PURPOSE ROUTINE. 

OUTPUT: 
USED: 
STACK: 
ASSUME 

(*** BEEP ***1 
AL 
2 bvtes (usu.llV fak.d) 
CS:ROMCOD. DS:NOTHINQ 

,------------------------------------------------------------------------------
PUP BEL PROC NEAR 

CLI 
MOV 
OUT 
MOV 
OUT 
MOV 

AL, (TC_SCO + TC WRD + 
TlMCMD, AL 
AL,LOW BELTMR 
TH1ERO. tAL 
AL. HI0l-l BELTMR 

I Protect this 
TC_MD31 '" Set the timer 

I J J 

I J J 

I I I 

I I I 

1.25 MHI I BELTMR - 'requencv 



OUTPUT - Bcreen output and error-handling routine. 
OUTPUT.BRC 
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OICD' 
OICF' 
01D2' 
01D4' 
01D6' 
0108' 
OIDA' 
OIDC' 
OIDE' 
DIED' 

. 01E2' 
01E4' 

:',..; ~ 

OIE~' 
01E~' 

01E6' 
DIES' 
OIEB' 

OIEC' 
OtEC' 

OIEF' 
0IEF' 
OIFO' 
0lF1 ' 
01F3' 
0IF~' 

01F8' 
OIFA' 
0IFC' 
OIFF' 
0201' 

E6 14 
AD OOOA" 
DC 01 
E6 00 
31 C9 
E2 FE 
E2 FE 
E2 FE 
E2 FE 
34 01 
E6 00 
C3 

~O 
8A C4 
ES 0001 
~8 

E8 0018 

~1 

~2 

8B D8 
B4 DE 
EB 0001" 
8A C7 
B4 DE 
EB 0001" 
88 C3 
EB FE9F 

773 
774 
77~ 

776 
777 
778 
779 
780 
781 
782 
783 
784 
78~ 

786 
787 
7BB 
789 
790 
791 
792 
793 
794 
79~ 

796 
797 
798 
799 
BOO 
BOI 
B02 
B03 
B04 
BO~ 

B06 
B07 
BOB 
809 
BID 
Bl1 
B12 
B13 
BI4 
81~ 

B16 
817 
BIB 
819 
820 
B21 
B22 
823 
824 

OUT T1MERO. AL I I J 

MOV AL.DSKC_M I J J 

OR AL.8PKREN J J J Turn the .p •••• r on 
OUT DBKC_P. AL I I , 

XOR CX.CX I I I Char CX 
LOOP • J J J 223 •• ec + 
LOOP • I J J 223 ms.c + 
LOOP • J J J ::l::l3 III •• C + 
LOOP • I J J 223 m.lc - appro •• I .econd 
XOR AL.BPKREN I J J Flip the enable bit 
OUT DSKCy.AL I I I Turn the .p •••• r 0" 
RET J J I ••• RETURN ••• 

1*.*.* ••• *.*.* ••• *.*.***************·*** ••• *.** •• * ••••• *.* ••• *.*.*.**.**.*.*.*. 
J DUTWRD/OUT8VT - outpu~ wordebVt.) in AXeAL) to the .cr •• n in h •• 

INPUT: 
OUTIPUT: 
USED: 
BTACK: 
AB8UME 

AXIAL - numb.r 
e d I.p laV» 
AX.aX 

(LOTS) 
CS:ROMCOD 

,------------------------------------------------------------------------------
OUTWRD PROC NEAR 

PUSH AX 
MOV AL,AH 
CALL DUTBYT 
POP AX , 

OUTaYT PROC NEAR 

J Work on le,t bvt. 
I CoPV to AL 
, Conv.rt ~ output 
, Now do rilht bvte 

Hr.t 

CALL CNV8YT , Conv.rt bVt. to he.-ASCII 
, dMP OUT2CH , Di.pl.V re.ult 
J------------------------------------------------------------------------------

DUT2CH - Output two char. to con.ole. and 'actorv te.t inter'ace. 
i' connected. 

INPUT: AL - l.t char to b. output 
AH - 2nd char to be output 

OUTPUT: (dl.pla, ~ parallel port) 
UBED: AX.aX 
8TACK: 
ASSUME CB:ROMCOD 

,------------------------------------------------------------------------------
DUT2CH PROe NEAR 

PUSH CX 
PUBH DX 
MOV BX.AX 
MOV AH.CRTWTY 
CALL CRTOUT 
MOV AL.BH 
MOV AH.CRTWTY 
CALL CRTOUT 
MOV AX.aX 
CALL PRTWDX 

, 8.ve the character. 
, B.t up 'or TTY output 
J Output char In AL a. usu.l 
, Now do char in AH 

J R •• tor. AX 
and •• nd it to the t •• t I/F 



OUTPUT - Screen output and error-handling routine. 
OUTPUT.SRC 
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0~04' 

O~O" 
0~06' 

0~07' 
0~07' 

0208' 
020B' 

O~OD' 
O~OF' 

0211' 

0~13' 

0215' 
0217' 
0219' 
0218' 
021C' 

'A 
59 
C3 

51 
BB 003~" 
8A C8 

24 OF 
2ED7 
8A EO 

8A CI 
BI 04 
02 E8 
2ED7 
59 
C3 

No error. detec~ed 

8~5 

826 
827 
828 
829 
830 
831 
83~ 

833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
8'1 
852 
853 
854 
855 
856 
857 
858 
859 

, 

POP 
POP 
RET 

ox 
CX 

, *** RETURN *** 

,------------------------------------------------------------------------------
CNVBYT - Convert btnar~ b~te to Hel-ASCII 

INPUT: AL - b~te to be converted 
OUTPUT: 

USED: 

AL - ASCII repre.entation for high-ord.r nibbl. 
AH - ASCII representation for low-ord.r nibble 
AX,BX 

STACK: 4 
ASSUME CS:ROMCOD 

,------------------------~-----------------------------------------------------
CNVBYT PROC NEAR 

PUSH CX 
MOV BX,OFFSET BINASC 
MOV CL, AL 

Right nibble fir.t 

AND AL.OFH 
XLAT BYTE PTR CB: [BXl 
MOV AH.AL 

Then h,t nibbh 

MOV AL,CL 
MOV CL.4 
SHR AL.CL 
XLAT BYTE PTR CB:[BXl 
POP CX 
RET 

END 

, Mu.t .av. CX 
Addre •• 0' lookup tabl. 
Bav. oth.r nibble 

, Eltract (3:0) 
, Translate AL (-- [BX+ALl 
, Bav. r •• ul t 

, R.triev. oth.r nibble 
, Prepare for 4 .hl,t. 
, E.tract (7:4) 
,tran.lat.: AL (-- [BX+ALl 

re.tor. 
*** RETURN *** 



PRTDSR -P~inte~ inte~'ace routine. 
PRTDSR.SRC 

"0000 

-OOFO 

-0000 

\ 

1 
2 
3 
4 , 
6 
7 
B 

10 
11 
12 
13 
14 
IS 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
2B 
29 
30 
31 
32 

IB7 
IBB 
lB9 
190 
191 
192 
193 
194 
19' 
196 
197 
19B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
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.********.*** •••• ****.*.* •• ****.************************.********************** 
TITLE PRTDSR -Printer DSR 
COMPUTER - BOBB As.embly Language 
ABSTRACT - This module contains the interface logic 'or the parallel 

printer port. 
.*********************************************************.******************** 

NAME PRTDSR - Printer interface routine. 
SUB TTL 

.************.***************************.***** •• *.************.********* •••••• 
• PUBLIC DEFINITIONS 
.* •••• *.***.*.***.**********************.*** •• *******************.*.*.* ••• ***.* 
• 

PUBLIC 
PUBLIC 
PUBLIC 

PRINT 
PRT_IO 
PRTlNI 

.****.***.***.*******.***.*.***.*************************.***********.***.***** 
, EXTERNAL REFERENCES 
•• * ••• ***.**** •• *************************************************************** , 

SECT 
EXTRN 

ROMDAT 
PRCO_M:BYTE , Printer control latch memory (ROMDAn 

'****************************************************************************** 
, LOCAL CONSTANTS 
.************* •• **.******************.*********** •• **************************~* , 

INCLUDE PEQ:PORTADDR.EQU 
INCLUDE PEG:LATCHES.EQU 
INCLUDE PEQ:VECTOR.EQU 

PRMASK EQU (PRBUSY+PRPAPO+PRSLCT+PRFAULJ , Ma'e • pr'nte~ ma.' 

•• * •• **.***.**.**.*****************************.*.*************************.*** 
, CODE SEGMENT DEFINITION 
.*******************************.*****************************.***************** , 

SECT 
ASBUME 

ROMCOD 
CB:ROMCOD. DS:ROMDAT 

.************* •• **************.************************.***************.******* 
• MODULE ENTRY POINT 
• **************************.·*.·*lI·********************** •• *.*.*** •. *.* •••••• * •• * •• 
• • PARALLEL PRINT PORT 'D9R' - INTerrupt 4BH 

.• INPUT: AH - function: Clee the ftle PEG:PRTOP.EQUJ 
o output char to printer 
I - initialize the printer 
2 - return printer status 

AL - character to be printed Cfunction 0 only) 



PRTDSR - Printer inter'ace routin •• 
PRTDSR.BRC 

0000' 
0000' 
0001' 
OOO~' 

0003' 
0004' 
0009' 
OOOC' 
0000' 
OOOE' 
OOOF' 

0010' 
0010' 
001~' 

0014' 
0016' 
001B' 
001A' 
oOle' 

0010' 
001D' 
OOIE' 
0021' 
0023' 
002" 
0028' 
0028' 
002A' 
002C' 

FB 
IE 
:n 
'3 
;lESE IE C1BO 
EB 0004 
'B ,., 
IF 
CF 

OB E4 
74 2A 
FE CC 
74 0' 
FE CC 

74 " 
C3 

FA 
AO 0001" 
24 BF 
E6 03 
09 0096 

E2 FE 
OC 40 
E6 03 

20B 
209 
210 
211 
212 
213 
214 
215 
216 
217 
21B 
219 
220 
221 
222 
223 
224 
~2' 
226 
227 
229 
229 
230 
231 
232 
233 
234 
235 
236 
237 
239 
239 
240 
241 
242 
243 
244 
245 
~46 

247 
24B 
249 
250 
2'1 
2'2 
253 
254 
25:; 
256 
257 
258 
259 

. --~ 

CRB086/11 verllon 10.34.17 

OUTPUT: AH - Btatul of printer •• 'ollou.: 

Bit: 7 - 1 • FAULT 
6 - 1 c SELECTED 
, - 1 • PAPER OUT 
4 - 1 .. BUSY 
o - I • PRINTER TIME OUT 

AL • character (unchanged) 
USED: AX 

I BTACK: 12 bVte. + uhat the 'unction u.e. 
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,------------------------------------------------------------------------------
PRT_IO 

I , 
DO_PRT 

PROC 
BTl 
PUBH 
PUSH 
PUSH 
MOV 
CALL 
POP 
POP 
POP 
IRET 

PROC 
OR 
..IZ 
DEC 
..IZ 
DEC 
..IZ 
RET 

FAR 
III Interrupt. bac' on 

09 I Bave current OS 
CX 
BX 
D9,WORD PTR CS:DSADDR+CBWRAP ,Bet mv DB 
DO-PRT I Do the 'unction 
OX 
CX 
09 

I *** RETURN **. 

NEAR I di.patch to 'unction .pecifled bV AH 
AH, AH I AH - 0 
PRINT 
AH I AH. 1 
PRTlNI 
AH I AH.~ 
PRSTAT 

, **. RETURN ••• (invalid command) 

, •••••• - •••• _ •• _-**-*-*-*****-*-------***-**----***---*-***---***-*---***._ •••• 
, PRINTER INITIALIZATION ROUTINE 

INPUT: DB point. to ROMDAT 
OUTPUT: AH - printer .tatu. (.ee above. 
USED: AX, ex 

, STACK: 4 bVte. 
,------------------------------------------------------------------------------
PRTINI PROC NEAR 

PRJl : 

CLI 
MOV 
AND 
OUT 
MOV 

LOOP 
OR 
OUT 

AL,PRCO_M 
AL, NOT PRINIT 
PRCO_P,AL 
ex, 150 

PRI1 
AL, PRINIT 
PRCO_P, AL 

I Protect thl. 
'" get copv 0' latch 'rom RAM 
" , 
" , Diddl. the INIT line lou 
I , I Delav value 'Dr about 500 u.ec 

'" Delav for INIT to take .".ct 
I I I 

III Flip INIT bac' high 

l 



PRTDBR - Printer inter'ac. routln •• 
PRTDBR.SRC 

002E' 
002F' 

0031' 
0031' 
0032' 
0034' 
0036' 
003S' 
003A' 
003B' 
0030' 

003E' 
003E' 
0040' 
0042' 
004!) , 
0047' 
0047' 
0049' 
004B' 
0040' 
004F' 
00:'1 ' 
0053' 
00~3' 
0056' 

005B' 

FB 
B4 00 

50 
E4 01 
24 FO 
34 BO 
OB C4 
~9 

BA CI 
C3 ' 

BA DB 
B4 00 
89 C350 
E6 02 

E4 01 
AB 10 
74 06 
E:Z FB 
84 01 
EB 20 

B9 OOOA 
E2 FE 

AB 20 

, 

260 
2M 
262 
263 
264 
265 
266 
2b7 
26B 
269 
270 
271 
27:z 
273 
274 
275 
276 
'il.77 
27B 
'il.79 
'il.BO 
'il.BI 
2B2 
2B3 
2B4 
2B5 
2Bb 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
295 
296 
297 
29B 
299 
300 
301 
302 
303 
304 
305 
306 
307 
30B 
309 
310 
311 

, 
BTl 
HOV 
JHP 
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AH,OO 
BHORT PRBTAT 

", Re.tor. Int.rrupt .tatu. 
, B.t 'no error .t.tu.' 
I R.turn with prlnt.r .tatu. 

Page 1-2 

1------------------------------------------------------------------------------
PRINTER STATUS ROUTINE 

INPUT: AH - bit 1.1'0 ha. tim.out .tatu. 
CNot. that AH=O when BTATUS call.d a. a 'unction thru PRT_IO) 

OUTPUT: AH • .tatu. C ••• abov •• 
USED: AH. CX 
STACK: .. 

1------------------------------------------------------------------------------
PRSTAT PROC 

PUSH 
IN 
AND 
XOR 
OR 
POP 
HOV 
RET 

NEAR 
AX 
AL.PRCIY 
AL,PRHASK 
AL,PRFAUL 
AH.AL 
CX 
AL,CL 

Bav. charact.r 
Read printer .tatu. port 
Ha.' 0" the non-printer .tu" 
Flip the Clow tru.) FAULT bit 

, OR AL Cr.al .tatu.) Into AH (ha. tl •• out) 

R •• tor. the charact.r 
*** RETURN *** 

,------------------------------------------------------------------------------
PRINTER OUTPUT ROUTINE - Contain. 'actorw int.r'ac. logic. I' PAPER OUT 

r •• ain. actlv. and BUSY I. inactlv., th.n the data I •• trob.d with 
the AUTOFEED lin. In.t.ad 0' the normal STROBE .lgnal. 

INPUT: AL - character to b. printed 
OUTPUT: AL - the character (unchanged) 

AH - printer .tatu. C ••• abov.) 
USED: AH. BL. CX 
BTACK: 4 b",t .. 

,------------------------------------------------------------------------------
PRINT PROC NEAR 

HOV BL.AL 
HOV AH.OO 
HOV CX.50000 
OUT PRDAY. AL 

PRI: 
IN AL.PRCIY 
TEST AL.PRBUBV 
Jl PR:Z 
LOOP PRI 
HOV AH. I 
JHP SHORT PRln 

PRa: 
HDV CX.IO 
LOOP • IN AL.PRCI P 
TEST AL,PRPAPO 

I Sav. character 
I R •• et .tatu. Initial 1", 
I Del.", count 'or about 1/3 .econd 
I Put printer d.ta out to latch 

R.ad printer .tatu. latch 
0: Printer bu.", 1 

N: Continue 
Y: Loop , TIMEOUT: Bet ti.eout bit 

and •• It 

10 
4 
4 

17 

3~ 

C- 7 u •• c) 
I do a .hort walt b.'ore writing data 

I Loo' at printer .tatu. latch Calr.ad", in AL) 
I 0: Paper Out 1 (Paperout AND Not BUIV i. 

indication of 'actor", connection) 

r 

'! ,I, 

" 
" 

I, 

I , 



PRTDSR - P~inte~ inter'.ce routines 
PRTDSR.SRC 

OO'A' FA 312 
OO'B' AO 0001" 313 
OO'E' 74 09 314 

31' 
0060' 24 EF 316 
0062' E6 03 317 
0064' 90 318 
0065' 34 10 319 
0067' EB 07 320 
0069' 321 
0069' 24 OF 322 
006B' E6 03 323 
0060' 90 324 
006E' 34 20 325 
0070' 326 
0070' E6 03 327 
0072' FB 328 
0073' 329 
0073' 8A C3 330 
0075' EB BA 331 

332 
333 

No errors detected 

PR3: 

PR4: 

PRXJT: 

CLI 
NOV 
.JZ 

AND 
OUT 
NOP 
XOR 
.IMP 

AND 
OUT 
NOP 
XOR 

OUT 
STI 

NOV 
.IMP 

END 
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AL.PRCO_M 
PR3 

AL,NOT PRAUTO 
PRCO_P, AL 

AL,PRAUTO 
SHORT PR4 

AL,NOT PRSTRD 
PRCO_P,AL 

AL, PRSTRB . 

PRCO_P,AL 

AL,BL 
SHORT PRSTAT 

(Protect this) 
'" get copv of latch from memorv 
'" N: U.e normal interface 
'" V: U.e factorv Interface 
'" (U.e the Auto'eed .ignal a. data .trobe) 
'" Set the autofe.d signal lo~ 

'" Delav , , , 
'" Fini.h up like normal 

I , I 

'" Set the strobe low 
, " Wal tab It , , , 
'" Bring it back high 
I J I 

Re.tore saved character 
go get printer st.tus 
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-0000 

-0000 

-0000 
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PUPT91.SRC 
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1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
40 
49 
50 

205 
206 
207 

...•.......................... _ ... _._-_ ..... -._-_ .......... _ .................. . 
• TITLE - PUPT81 - PEGASUS POWER UP TEST CODE. OPTION RAM AND ROMS TEST. 

ABSTRACT - THE TE9T IS DESIGNED TO CHECK OUT THE OPTION ROM AND RAM. 
ANV ADDITIONAL ROMS ARE CALLED IF THEV TEST OUT OK TO ALLOW 
INITIALIZATION OR BOOTINg OF OTHER DEVICES IN THE SVSTEM. 

RE9ISTER9 USED - ALL 

• STACK USED - 4 BVTES UNLESS THERE IS A ROM ERROR. THEN "DSPERR"+2. 

• Reg •• ter ••• aved during call to DSPERR to fil cra.h after bad option ROM 
CRC. 

• EXTERN. are put into SECT •• ction. to correct bug cau.ing incorrect value 
of PRCO_M to be lin •• d. which cau.ed une.pected printer re.et. 

• pow.rup RAM test changed to allow 786432 bvte. o. main .emorv (originalv 
524280 bvte.) al.o .I1.e. bugs concerning large amount. o' main RAM ........... _ .. _ ........ -.. _ ...................... -............................ . 
NAME PUPTSI 
SUBTTL PEGASUS POWERUP DIAGNOSTIC TEST8 .......................... _._._._ ............................................. . 

• PUBLIC DEFINITIONS •.............................................. _ .............................. . 
PUBLIC PUPTSI • MODULE ENTRV POINT .. _-.. _ ... _._ ..... _ ............... _._ .. _.-_ .... _ ....... -.. _ .. -.... __ ..... -.... . 

• EXTERNAL REFERENCES .-..•........................................................................ ~. 
,OPTION RAM FAIL DURINg PUPTST 
,RAM PARITY ERROR 

EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
SECT 
ASSUME 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
SECT 
EXTERN 

OPRERR:ABS 
RHPERR:ABS 
ROHERX:ABS 
ROHSIZ: ABS 
XNHERR:ABS 
ROHCOD 

", ROH ERRORS ERROR CODE 
,SIZE OF ROM SPACE. 
,UNEXPECTED NMI 

CS:ROMCOD 
ARGHHH:NEAR 
DECLED:NEAR 
D~BOOT:NEAR 
DSPERR: NEAR . 
NMIGO:FAR 
ROMTST:NEAR 
SYSROM:BYTE 
ROMDAT 
PRCO_M: BYTE 

,ADDRESS OF FAILURE ROUTINE 
,ADDRESS OF DECREMENT LED ROUTINE 
,ADDRESS OF POWERUP BOOT ROUTINE 
,ADDRESS OF FAILURE ROUTINE 
,NHI INTERRUPT ENTRY 
,ADDRESS ROM TEST SUBROUTINE 
• ADDRESS OF SYSTEM ROM 

,ADDRESS OF LATCH SAVE BYTE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
, LOCAL CONSTANTS 
, ••••••••••••••••••• ** •••••••••••••••••••••••••••••• _ •••••••••••••••• * ••• * •••• -
• INCLUDE PEG:PORTADDR.EOU 

INCLUDE PEG:LATCHES.EOU 
INCLUDE PEG:VECTOR.EOU 

NHIVEC EOU NHIINT*4 .NHI INTERRUPT VECTOR LOCATION 
•••••••••••••••• **.*.* ••• * •••• ** ••• *.**.*** •••••• *.*.*.*.* •••••••••••••• ** •• *** 
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0000' 
0000' 

0004' 
0006' 
OOOS' 
0009' 
OOOC' 

OOOE' 
OOOF' 
0016' 
0019' 
OOlB' 
0010' 
0020' 
0022' 
0024' 
00:26' 
00:29' 
OO:2A' 
OO:2C' 

002E' 
0030' 
0032' 
0033' 
0035' 
0037' 
0039' 
003A' 
003C' 
0030' 
003E' 
0040' 
0042' 
0044' 
0046' 
004A' 
004E' 

-0000 

2EAI CI9S 

II 04 
03 CO 
4S 
3D OOOC 
72 75 

FA 
:2EC7 06 COOS 0052-
BE 1000 
SE DE 
SE C6 
BD 0002 
31 FF 
SB C5 
01 CS 
B9 SOOO 
AB 
01 DO 
E:2 FB 

SB DO 
01 CB 
9F 
SB 03 
33 15 
75 19 
9E 
01 03 
47 
47 
75 F2 
F7 D5 
21 ED \. 
7S DA 
SI C6 1000 
Bl FE COOO 
75 C9 

20S 
209 
210 
:211 
212 
213 
214 
215 
216 
217 
21S 
219 
220 
221 
222 
223 
2:24 
225 
:2:26 
227 
22B 
229 
230 
231 
23:2 
233 
234 
235 
236 
237 
23S 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 

HODULE ENTRY POINT 
, ******************************w·*******w·*************************************** 

SECT ROMCOD ,ALL CODE IS PLACE HERE 
AS9UME C9:ROMCOD,DS:ABSO,ES:ABSO 

DO NOTHING IF WARM RESET. EL9E CHECK OPTION RAM. , 
PUPTSI PROC 

MOV 
NEAR 
AX. WORD PTR CS: MEM91Z+CSWRAP ,GET SIZE OF RAM. 

, , 
• OPTRM: 

OPRAM: 

OPRO: 

OPRI: 

OPR2: 

HOV 
ROL 
DEC 
CMP 
.,B 

CL.4 
AX.CL 
AX 
AX.OOOCH 
OPRXIT 

,1000H C - RAM91Z C - COOOH IF WARM RESET 
,AD.,U9T SIZE SO THAT RANGE IS FROM 
, I C - AX (- OCH 
• 0 C- AX C- OBH 
• (I: WARM RE9ET? 
, Y, EXIT TE9T ROUTINE 

TEST OPTION RAM. SET UP PARITY VECTOR AND FILL RAM. 

CLI ,DISABLE INTERRUPTS 
MOV WORD PTR CS:NMIVEC+CSWRAP.DFFSET DERROR ,CHANGE PARITY VECTOR. 
MOV 91.1000H ,INITIAL OPTION RAM SEGMENT 
MOV 09.91 ,SET UP RAM SEGMENT 
MOV E9.91 
MOV BP.OOOOOOIOB , WALKING ONE 
XOR 01.01 ,BET UP START OF RAM TO TEST 
MOV AX. BP , GET WALKING ONE TO AX. 
ROR AX.I ,9ET UP THE CARRY BIT 
MOV CX.SOOOH,9IZE OF OPTION RAM 
BT09 WORD PTR[DI] ,9TORE WALKING ONE 
RCL AX. I ,WALK IT 
LOOP OPR I ,DO THE WHOLE SEGMENT. 

READ AND CHECK THE OPTION RAM SEGMENT 

HOV 
ROR 
LAHF 
MOV 
XOR 
"NZ 
SAHF 
RCL 
INC 
INC 
"NZ 
NOT 
AND 
.,9 
ADD 
CMP 
"NZ 

IX.BP 
IX.I 

DX.BX 
DX.[DI] 
OERROR 

Bx.1 
01 
01 
OPR2 
DP 
BP.BP 
OPRO 
SJ.I000H 
SI.OCOOOH 
OPRAM 

,GET INITIAL PATTERN 
,9ET UP THE CARRY BIT 
,SAVE FLAGS 
,CHECK BYTE 
,19 THIS OK? 
,N: JUMP 
.GET FLAG9 
,NEXT PATTERN TO CHECK 
,BUMP POINTER9 
,BUMP POINTER 
,CONTINUE TILL FINISHED 
,SET UP FOR WALKING ZERO 
,0, 9ECOND LOOP? 
,N, GO FOR NEXT LOOP 
,BUMP TO NEXT SEGMENT. 
,0. END OF POSSIBLE RAM? 
, N. "UMP AND TEST IT. 
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0030' 

oo3~' 
0034' 
00'6' 
0059' 
005A' 
0050' 
005F' 
0061' 
0063' 
0065' 
00b7' 
006A' 
006C' 
006E' 
006F' 
0071' 
0073' 
007~' 
0077' 
0079' 
007B' 

007E' 
0093' 

0093' 
OOSA' 
OOSF' 
0092' 
0094' 
0096' 
0099' 
009A' , -, 

-::." 

009B' 
0090' 
OOAQ' 

EB 2C 

F7 DB 
B9 10 
33 10 
09 OA 
B9 0010 
01 EA 
73 O~ 
FE C3 
FE C9 
73 Flo 
90 FO 04 
77 12 
BB C6 
4E 
BlOC 
03 EB 
04 00" 
3C 00" 
76 02 
BO 00· 
EB 0009" 

2EB9 36 C19B 

2EC7 06 COOB 
2EBE IE CIBO 
AO 0000" 
~4 F7 
E6 03 
OC OB 
E6 03 
FB 

31 DB 
BE 0003. 
2E9B 07 

OOOA" 

~bO 
261 
21.2 
21.3 
264 
2b~ 

21.6 
267 
2bB 
269 
270 
271 
272 
273 
274 
27~ 
276 
277 
27B 
279 
2BO 
2BI 
2B~ 
~B3 
2B4 
2B5 
2B6 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
293 
296 
297 
29B 
~99 
300 
30t 
302 
303 
304 
305 
306 
307 
30B 
309 
310 
311 

JHP SHORT OPREND , V, SAVE HEM SIZE AND CONTINUE 

OPTION RAH END OR FAILURE ROUTINE , 
OERROR: NEG 

MOV 
XOR 
OR 
NOV 

DERRO: SHR 
.INB 
INC 

OERRI: DEC 
.INZ 
CMP 
.IA 
MOV 
DEC 
MOV 
SHR 
ADD 
CMP 
.lIE 
HOV 

OERR::I: CALL 

IX 
WORD PTR[DIl. IX 
BX.WORD PTR[OI] 
OX.IX 
CX.16 
DX.I 
OERRI 
CH 
CL 
OERRO 
CH.4 
OPREND 
AX.SI 
SI 
CL.12 
AX.CL 
AL.OPRERR-I 
AL.OPRERR+6 
OERR2 
AL.OPRERR+7 
DBPERR 

,TRV WORD WITH INVERSE VALUE ALBO 
,WRITE INVERTED PATTERN 
,OET BITS IN ERROR INTO 8X 
,COHBINE WITH ORIGINAL ERROR BITS 
,DO WHOLE WORD. 
, 0, ERROR 8 IT? 
, N, CONTINUE CHECK 
, V, INC ERROR BIT COUNT 
,0, II. 81TS VET? 
, N, .IUHP. 
'a' MORE THAN FOUR ERRORS? 
, V: .JUMP. MU9T DE NO RAM. 
,CALCULATE ERROR CODE FROM ADDRESS. 
,SHORTEN AVAILABLE RAM TO REGUIRE TE9T 
,SHIFT RIOHT 1::1 BITS 

,PUT ERROR CODE IN AL 
'a' LEOAL ERROR CODE? 
, V, .JUMP AND DISPLAV IT 
, N, INDICATE ERROR IN LAST 4 BANKS. 
, DISPLAV IT 

FINISHED WITH RAH TEST. , 
OPREND: HOV 
OPRXIT: 

WORD PTR CS:MEM9IZ+CSWRAP.S.1 ,SAVE THE TOP OF RAH VALUE. 
,RESTORE NMI INTERRUPT VECTOR 

AB9UHE 
MOV 
MOV 
HOV 
AND 
OUT 
OR 
OUT 
BTl 

DS:ROI1DAT 
WORD PTR CS: NHIVEC+CSWRAP.'OFFBET NHIGO 
DS. WORD PTR CB: CSWRAP+D9ADDR ,SET UP DS TO RCHDAT. 
AL,PRCO_H ,OET LATCH VALUE 
AL.NOT PARIEN ,DIBABLE PARITV .INTERRUPTS 
PRCOy.AL 
AL.PARIEN ,REENABLE THEM 
PRCo_P.AL 

,RESTORE INTERRUPT CONDITION 

, ............................................................................. . 
, THIS ROUTINE CHECKS ROMS TO BEE IF THEV ARE THERE. AND OK. AND THEN 

CALLS THEH TO ALLOW THEM TO INITIALIZE ANV HARDWARE OR 'BOOT. 

THE FIRST WORD IN A ROM 9HOULD BE THE SIZE OF THE ROM IN BVTES. 
THE SECOND WORD SHOULD IE THE ADDRESS OF A POWERUP BOOT SUBROUTINE 
WHICH IS CONTAINED IN THE ROM. , ............................................................................. . 
XOR BX.BX ,POINT TO FIRBT ROM IN BEOHENT 
NOV SI.ROMERX ,OET ERROR CODE 

ROMT~: MoV AX.C9:'[BXl ,OET ROM BilE WORD 

~ 

I 
,/ 

'r 

; 

" , 

:, 
.. ~. i 

II 
'li 

!; 

,I 

,-, 
r 
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00A3' 
ooA~' 
00A7' 
00A9' 
OOAB' 
OOAD' 
OOAF' 
00B1' 
0083' 
00B5' 
0086' 
00B9' 
OOBA' 
OOBC' 
008E' 
008F' 
00C2' 
00C3' 

OOC~' 
00C9' 
OOCA' 
OOCD' 
00D1' 
00D3' 
00D6' 

S8 ES 
Bl 00 
01 ES 
72 04 
FE C9 
7~ FS 
7~ IS 
SC CB 
SE CO 

'3 
ES ooOB" 
5B 
74 09 
SB C6 
'3 
ES 0009" 
5B 
EB 04 

2EFF ~7 02 
46 
80 C7 20 
8t FB OOOC· 
7' CD 
E8 0007" 
E9 0008" 

No errors detected 

312 
313 
314 
31' 
316 
317 
31S 
319 
320 
321 
322 
323 
324 
32' 
326 
327 
32S 
329 
330 
331 
332 
333 
334 
33' 
336 
337 
338 
339 
340 
341 
342 

ROMT3: 

ROMT4: 

• ROHT6: 
ROMT7: 

MOV 
MOV 
SHR 
JB 
DEC 
JNZ 
JNZ 
MOV 
MOV 
PUSH 
CALL 
PDP 
JZ 
MOV 
PUSH 
CALL 
PDP 
.IMP 

BP.AX 
CL. 13 
AX.t 
ROMT4 
CL 
ROMT3 
ROMT7 
AX.CS 
ES,AX 
BX 
ROMTST 
BX 
ROMT6 
AX.SI 
BX 
DSPERR 
BX 
SHORT RDI'1T7 

.SAVE FOR ROM TEST 

.NUMBER OF BITS TO CHEC~. 

.CHEC~ FOR VALID SIZE 
,IF CARRY. JUMP .0. DONE YET? 
, N. JUMP. 
,IF NDT ZERO. NO ROM HERE 

• SET UP ROM SEOMENT FOR 'ROHTST' 
• SAVE THE ROM STARTINO ADDRESS. 
• 00 TEST THE ROM 

• IF OK. JUMP. 
.OET ERROR CODE 
• SAVE STARTINO ADDRESS 
I DISPLAY IT 
I 

I 00 TO NEXT ROM 

SECOND WORD OF ROM DR EPROM CONTAINS ADDRESS OF BOOT ROUTINE 
THIS ROUTINE SHOULD SAVE SI AND BX. IF NO BOOT ROUTINE IS DESIRED, 
THEN THE WORD SHOULD POINT TO A NEAR RETURN INSTRUCTION. 

CALL 
'INC 
ADD 
CMP 
JNZ 
CALL 
.IMP 
END 

CS:WORD PTR 2[DX] 
SI 
BH.20H 
BX.OFFSET SYSROH 
ROMT2 
DECLED 
D~BOOT 

,00 TO CODE POINTED TO BY SECOND WORD 
.NEXT ERROR CODE. 
.ROMS ARE ON ROMSIZ BOUNDARYS. 
.0, ALL DONE? 
• N, JUMP AND CONTINUE. 
• Decrement LEDs 'or '1ne1 ti.e 

( 
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-0000 

-OOOC 
"OOOB 
=7FFA 

=0000 

• 2 
3 
4 
5 
6 
7 
B 
9 

10 
II 
12 
13 
14 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
3;;Z 
33 
34 
3:5 
36 
37 
3B 
39 
40 
41 
42 
43 

237 
23B 
239 
240 
241 
242 
243 
244 
245 
246 

• ••••••••• *.*** •• **** •••• * •••••• *.* ••• * ••••••• * •••• * •• * •••• _* •••••• * •••••••• *. 
TITLE - PUPTST - PEGASUS POWERUP TEST CODE 
ABSTRACT - THE TEST IS DESIGNED TO CHECK OUT THE SYSTEH ROH AND RAH AND TO 

ALLOW THE FACTORY TO ACTIVATE ANOTHER EPROH FOR TEST PURPOSES. THE 
TEST IB RUN WITH INTERRUPTS DISABLED AND NEEDS NO RAH FOR INITIAL 
CHECKOUT. 

REGISTERS USED - ALL 

STACK USED - SS:SP POINTS TO A ROH RETURN TABLE TO AVOID USING RAH. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAHE PUPTST 
SUBTTL PEGASUS PO~ERUP DIAGNOSTIC TESTS 

, •••••• *.*.***.*.*.* ••• *****.*.**** ••• * •••• * ••• * ••••• * ••••••• * •••••••• * ••• * •• *. 
, PUBLIC DEFINITIONS 
, •• ** •• * •••••••• ** ••••••••• * •• _*.* •••••••• * •••••••••••••••••• _ ••••••••••••••••• 

PUBLIC ROHTST IROH CRC TEST ROUTINE 
PUBLIC PUPTST ,POWER UP TEST ENTRY 

, ••••••••••••••••••• - •••••••• * •••• *.**.* •• *._ ••••••• _ •• * ••••••• * •••••••• ** •• *** 
, EXTERNAL REFERENCES 
, •••••••• * •••••••• *._ •• **._*.*.* ••• *.*.* •• - •• *.* ••••••••••••• *.* ••••••• *.* ••••• 

SECT ROHCOD 
EXTERN INICRT:NEAR 
EXTERN EPROH:BYTE 
EXTERN SVSROH:BYTE 
EXTERN DSPDIE:NEAR 
EXTERN LEDll0:ABS 
EXTERN LEDtOl:ABS 
EXTERN LEDIOO:ABS 
EXTERN RAHINI:NEAR 
EXTERN ROHSIZ:ABS 
EXTERN ROHF4:NEAR 

ICRT HARDWARE INITIALIZATION ROUTINE 
IADDRESS OF BEGINNING OF EPROH 
I ADDRESS OF BEGINNING OF SYSTEH ROH 
I ADDRESS OF FAILURE ROUTINE 
IROH FAILED ERROR CODE 
,SYSTEH RAH FAILED ERRoR CODE 
,PASSED SYSTEH RAH TEST. NEXT. 
I ADDRESS OF RAH INIT ROUTINE. 
ISIZE OF THE SYSTEH ROH 
,ADDRESS OF FACTORY ROH 

,.* ••••••• **-* •• _ •• * •• ** ••• ***.* ••• *.* •••• * ••••• _ ••••••••••• **.* ••• *.*.* ••••••• 
, LOCAL CONSTANTS 

INCLUDE PEQ:PORTADDR.EQU 
INCLUDE PEG:LATCHES.EQU 
INCLUDE PEQ:FLOPPV.EQU 
INCLUDE PEG:VECTOR.EQU 
INCLUDE PEG:WINCHSTR.EQU 
INCLUDE PEO: 

, •••• * ••• * ••• * ••••••••••••• *.* ••••• **.*.*.*****.*.****.**** •••• ** •• * ••••••••• *. 
I 
RAHBEQ 
NHIVEC 
RHTSSZ 

EQU 
EOU 
EOU 

BRKINT.4 I START OF VALID RAHTEST 
NHIINT.4 INHI INTERRUPT VECTOR LOCATION 
(O-RAHBEO) SHR 1 ISIZE OF RAH IN WORDS 

t* ••••••••• * ••• _.*.*.**.* •••• ** •••••• ****.*.*.* ••• * ••• ********.a*.***a*.*** •• ** 
HODULE ENTRY POINT 

1****.***.***.***.* ••• *.*** ••• * •••• ·*.*·*.*·***·****-*_._.***._*-*-***_.******* 
SECT ROHCOD IALL CODE IS PLACE HERE 
ASSUHE CS:ROHCOD 

" 

r 

.' 

" 

\ , 
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PEGASUS P!i'·JERUP DIAGNOSTIC TESTS PUPTST. SRC 

0000' 
0000' 
0007' 
0009' 

OOOC' 
OOOE' 
0010' 
0012' 
0014' 
0016' 
OOlS' 
OOlA' 
OOIC' 
OOlE' 

0020' 
0022' 
0024' 
0027' 

002A' 
0020' 
00OlF' 

0031 ' 
0034' 
0036' 
003S' 

003B' 

003D' 
003F' 
0041' 

0044' 
0044' 
0046' 

:ZESI 3E OOOA" 4946 
7:t 03 
E9 0000" 

BO 00 
E6 00 
E6 O~ 
BO 70 
E6 03 
BO OF 
E6 04 
BO 10 
E6 31 
DB E3 

SC CB 
BE DO 
BC OODF" 
E9 0001" 

BD 0009* 
BC CB 
BE C3 

BB 0003H 

BO 00" 
E6 03 
E9 0083 

74 00 

BO 05* 
30 02 
E9 0004" 

08 F~ 
BO 06* 

~47 
~4S 
249 
~:50 

~" 
~52 

253 
~54 
~55 
~56 
~57 
25S 
~59 

~60 

~61 
~62 
~63 
~64 
~65 
266 
~67 

~6S 
269 
~70 
271 
~72 
~73 
~74 
~75 

~76 
~77 
~7S 
~79 
280 
281 
~82 

283 
~84 
285 
286 
287 
28S 
289 
290 
291 
292 
293 
~94 
295 
296 
~97 
298 

, 
PUPTST 

, 
Tl: 

, 
TlP,: 

TlP6: 

ERROR: 

, , 
RERROR 

PRDe 
CMP 
..INZ 
..IMP 

FAR 
C8:WORD PTR ROMF4, 'IF' 
Tl 
NEAR PTR ROMF4+2 

,POWER UP TE8T ENTRY POINT 
,01 FACTORY INTERFACE? 
, N, CONTINUE POWER UP. 
, y, 00 TO FACTORY EPROM. 

INITIALIZE THE 110 8YSTEM TO PREVENT PROBLEMS. 

HOV AL,OOOOOOOOB 
OUT DSKC_P. AL ,SHUT OFF TIMERS 
OUT PRDA_P,AL ,CLEAR PRINTER DATA LATCH 
MOV AL.(PRAUTO+PRSTRB+PRINIT). , 'PRCOY'latch 
OUT PRCOy.AL 
MOY AL,OFH , 'DSKSY' latch. D ••• lnt all drly •• 
OUT DSKS_P,AL 
MOY AL. WRSTCM ,RESET THE WINCHESTER 
OUT WINRST.AL 
DB ODBH.OE3H , BOB7 'FNINIT' INSTRUCTION - TO RESET 

A POSSIBLE BOB7 

INITIALIZE THE CRT HARDWARE 

HOY 
MOY 
HOV 
..It1P 

AX. CS 
SS.AX 
SP,OFFSET TSTACK 
INICRT 

CHECK OUT THE SYSTEM ROM 

MOV BP,ROt1SIZ 
MOV BX.CS 
HOV ES.BX 
ASSUME ES:ROt1COD 

,8ET UP A TEMPORARY STACK 
, 8EGMENT SAME AS CODE 
, TOP OF LI8T OF RETURN WORDS IN ROM 
,00 SET UP THE CRT HARDWARE 

,OET THE SIZE OF THE ROt1 

,START SEOMENT OF ROM 

HOY BX.OFFSET SYSROt1 ,START ADDRESS OF ROM 
MOY AL.(LED110+PRAUTO+PRSTRB+PRINIT) ,TURN OFF FIRST LED 
OUT PRCO_P. AL 
..It1P ROHTST 

..IZ RAMTST 

,00 CHECK IT ,0, ROM OK? 
, y, JUMP • 

ROM ERROR SHUTDOWN ROUTINES 

MOV 
XOR 
..IMP 

AL. LEDt 10 
DL.DL 
DSPDIE 

,ERROR CODE FOR ROM FAIL. 
,NOTHINO FOR PARALLEL PORT 
,STOP POWERUP 

RAM ERROR SHUTDOWN ROUTINE 

PROC 
OR 
MOV 

FAR 
DL.DH 
AL.LED101 

,COMBINE BVTES IN THE WORD FOR PARALLEL PORT 
,ERROR CODE FOR SYSTEM RAM FAIL. 

( 
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PEQA8U8 POWERUP DIAGNOSTIC TE8TS PUPTST.SRC 

004S' 

004A' 
004C' 
004E' 
0050' 
0052' 
0054' 

00~6' 
005A' 
0050' 
0061' 
0064' 
006B' 
006A' 
006F' 
0071' 
0074' 
0076' 
007B' 
007A' 
007C' 
007F' 
00B2' 
00B4' 
00B7' 
OOBA' 
OOBD' 
OOBF' 
0091' 
0093' 
0094' 
0096' 
009B' 

009A' 
009C' 
009F' 
OOAI' 
00A2' 
00A4' 
00A6' 
OOAB' 

ED F7 

BO 00" 
E6 03 
31 E4 
BE 04 
BE DC 
BE C4 

BB 26 019B 
BE OOOB 
C7 04 0044" 
BC 4C 02 
BI 3C 0044" 
75 07 
Bl 7C 02 0000' 
74 05' 
BC 55M 
EB 04 
BO 00" 
E6 03 
BB C4 
BO EC 10 
25 BFFF 
74 37 
BD 0002 
B9 7FFA 
BF OOOC 
8B F7 
BB C~ 
01 CB 
AB 
01 DO 
E2 FB 
E2 FE 

BB DO 
B9 7FFA 
01 CB 
9F , 
8B 03 
33 t4 
75 9C 
46 

299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
3lt 
312 
313 
314 
315 
316 
317 
31B 
319 
320 
321 
322 
323 
324 
325 
326 
327 
32B 
329 
330 
331 
332 
333 
334 
335 
336 
337 
33B 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 

JMP ERROR 
••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
• RAMTE8T THIS 18 A SIMPLE TEST OF THE SYSTEM RAM. IT IS 

USED TO CLEAR THE PARITY BIT IN ALL OF THE RAM, OUICKLY CHECK 
THE RAM FOR ERRORS. 

••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
RAMTST: MOV 

OUT 
XOR 
MOV 
MOV 
MOV 

AL, (LEDtOI+PRAUTO+PRSTRB+PRINIT) .ADVANCE LED INDICATION 
PRCOY,AL 
SP.SP 
88.SP 
D8.SP 
ES,SP 

• FOR NEXT TEST 
.CLEAR BTACK POINTER 
.SET UP STACK SEGMENT 
.SET UP DATA SEGMENT 
.SET UP EXTRA SEGMENT 

ASSUME D8:ABSO. E~:ADSO. SS:ABSO 
MOV SP.WORD PTR MEMSll ,GET WARM RESET FLAG INTO SP. 
MOV SI,OFFSET NMIVEC .POINTER TO NMI VECTOR 
HOV WORD PTR[SI1.OFFSET RERROR ,STORE THE NHI ERROR VECTOR OFFSET 
MOV 2[SIl. CS , STORE THE SEGMENHSAME AS THIS CODE) 
CMP WORD PTR[SI1.OFFSET RERROR .0. NMI ERROR VECTOR OFFSET OK1 
JNZ VECERR , N. JUMP AND FLAG ERROR. 
CMP WORD PTR 2[SIl. ROHeOD .0, NMI ERROR VECTOR 8EGMENT OK1 
Jl ROOO , V. CONTINUE THE TEST. 

VECERR: MOV SP,55AAH ,FLAG VECTOR ERROR OCCURRED. 
JMP SHORT ROO 

ROOO: MOV AL.(PARIEN+LED10l+PRAUTO+PRSTRB+PRINIT) ,TURN ON PARITV INTRa 
OUT PRCO_P,AL 

ROO: MOV AX, SP , 1000H C - RAMSIZ C - BOOOH IF WARM RESET 
SUB AH,IOH 10: WARM RESET1 
AND AX.BFFFH , 
Jl REND , V, EXIT TEST ROUTINE 
MOV BP.00000010B ,WALKING ONE 

RO: HOV CX. OFFSET RMTSSZ ,SET UP SIZE OF RAM TO TEST 
MOV 01, RAMBEG ,SET UP START OF RAM. 
MOV SI, 01 , COPY TO SI FOR LATER. 
HOV AX, BP , GET WALKING ONE TO AX. 
ROR AX,I ,SET UP THE CARRV BIT 

RI: STOS WORD PTR [Oil ,STORE WALKING ONE 

R2: 

RCL AX,I ,WALK IT 
LOOP Rt 
LOOP • ,ALLOW RAM TO FORGET IF REFRESH IS NOT WORKING 

READ AND CHECK THE STORED PATTERN 

HOV 
MOV 
ROR 
LAHF 
MOV 
XOR 
JNZ 
iNC 

BX,BP 
CX,OFFSET RMTBSZ 
BX,I 

DX.BX 
OX, [SIl 
RERROR 
SI 

,GET INITIAL PATTERN 
,SIZE OF RAM IN WORDS 
• SET UP THE CARRY BIT 
,SAVE FLAGS 
,GET THE WORD THAT WAS WRITTEN. 
,0, IS THIS OK1 
I N: JUMP 
I BUMP POINTERS 

'-""\ 

r' 
". 
d 

!, 

. 
I 

:-1 
I 

.' 

.; 
!; 

,'i 
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PEGASU9 POWERUP DIAGNOSTIC TEST9 POPTST.SRC 

00A9' 
OOAA' 
00A8' 
OOAD' 
OOAF' 
OOBI' 
00B3' 
0085' 
0089' 

0088' 

008E' 
008E' 
OOCO' 

00C3' 
00C6' 
OOCB' 
OOCA' 
OOCC '. 
OOCE' 
0000' 
0004' 

0006' 
0007' 
OODB' 
OODA' 
OODC' 
OODE' 

46 
9E 
01 03 
E2 F2 

. F7 D~ 
21 ED 
7B 02 
81 FC ~~AA 
74 89 

E9 0008" 

31 02 
26BA 27 

89 0008 
8A C4 
30 DO 
01 EA 
01 EB 
73 04 
81 F2 AOOI 
£2 FO 

43 
40 
" E6 
31 02 
21 02 
C3 

3~1 
3~2 
353 
354 
3~5 

356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
391 
392 
383 
384 
395 
3B6 
397 
3BB 
3B9 
390 
391 
392 
393 
394 
395 
396 
397 
39B 
399 
400 
401 
402 

• 
• REND: 

INC 
SAHF 
RCL 
LOOP 
NOT 
AND 
.JS 
CMP 
.JZ 

SI 

BX.I 
R2 
BP 
8P.BP 
RO 
SP.~~AAH 
RERROR 

MAIN RAM OK. 

.JMP RAMINI 

,GET FLAGS . 
,NEXT PATTERN TO CHECK 
,CONTINUE TILL FINISHED 
,SET UP FOR WALKING ZERO 
.0, SECOND LOOP? 
,N, GO FOR NEXT LOOP 
,0, WERE VECTORS 8AD? 
1 y, GO REPORT ERROR. 

IRUN THE RAM INITIALIZATION 

, •••••••• * •••• * •• ** ••• * ••••••••••••••••• ** ••••••• * ••••••••••••• *.*.* •• *.* •••••• 
1 LOCAL SUBROUTINES 
, •••••••••••••••••••••••• *.*.** •••••••••••••••••••••••••••••••••••••••••••••••• 
• ROM TEST THIS TEST CHECKS OUT THE SYSTEM ROM USING A CRC 16 
• ROUTINE TYPE CHECK. THE LAST WORD IN THE ROM IS EXPECTED TO 

CONTAIN THE CORRECT CRC REMAINDER SUCH THAT WHEN THE 
TEST IS MADE. THE REMAINDER IS ZERO. 

ON ENTRY 8P- SIZE OF ROM 
8X- OFFSET OF ROM 
ES- SEGMENT OF ROM 
AX.CX ARE USED 
SI,DI,DS.ES ARE NOT CHANGED 

ON EXIT DX-REMAINDER 
ZF-SET IF DX-O 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RDHTST PROC NEAR ,ENTRY POINT 

XOR DX,DX ,CLEAR THE INITIAL REMAINDER 
ROMTS1: MOV AH, ES: [BU ,gET BYTE 

T3: 

T4: 

THIS IS THE KERNAL OF THE CRC16 ROUTINE (FOR A 8YTE). 

MOV 
MOV 
XDR 
SHR 
SHR 
.JN8 
XOR 
LOOP 

INC 
DEC 
.JNZ 
XOR 
AND 
RET 

CX,S 
AL,AH 
AL,DL 
DX,I 
AX, I 
T4 
DX,OA001H 
T3 

8X 
BP 
ROMTSI 
DX,DX 
DX.DX 

,LENGTH OF BYTE 
,GET BYTE TO TEMP REGISTER 
,CHECK IF THE LOW BITS ARE EOUAL 
,SHIFT REMAINDER RigHT 
,MOV LOW BIT TO CARRY AND SHIFT BYTE RIGHT 
.IF LOW 81T OFF, .JUMP • 
IXOR GENERATOR AND REMAINDER. 
,FINISH 8YTE 

,POINT TO NEXT 8YTE IN ROM 
,DECREMENT COUNT 

, FORCE ROM TO BE CORRECT 
,0, 19 THE ROM COnRECT? 

, ••••••••••••••••••••••• * ••••••••• * ••••••••••••••••••••••••• * •••••••••••••••••• 
• MODULE DATA DEFINITIONS 

~ . 

( 
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OODF' 
OODF' oo2A" 
OOEI' oo3B" 

No error. detected 

--. 
• !:' 

, 

3-Aug-B3 
PUPTSl.SRC 
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403 
404 
405 
406 
407 
40B 
409 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
lSTAC~ LABEL 

OW 
OW 

END 

WORD 
DFFSET TIPS 
DFFSET TlP6 

(""') 
-'.,,;". ' r/ 

.A 6TAC~ WHICH IS USED DURINO POWERUP TO RETURN 

.RETURN ADDRESS FOR INICRT ROUTINE 
,RETURN ADDRESS FOR ROH lESl RoUllNE 

') 

'I 
:' 

'I 

'i 

I 
I 



RAHINI - ROHDAT data a~ea initialization 
RAHINI. BRC 

-FFFF 

-0000 

-0000 

-0000 

1 
2 
3 
4 
:J 
6 
7 
B 
9 

10 
11 
12 
13 
14 
1:5 
16 
17 
lB 
19 
20 
22 
23 
24 
2~ 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4B 
49 
50 
51 
52 
53 

CRBOB6/11 v.~!lion 10.34.17 3-Aug-B3 16:4~:4B Page I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TITLE RAHINI - ROHDAT data area initialization 
COHPUTER - B088 Assemblv Language (BSD A!lsembler) 
ABBTRACT - Thi!l module i. respon!lible for .etting up the RDH'. d.t. . 

ar.a in RAH. Thi. consi.t!l 0' initializing the timing event block •• 
initializing the three hardware l.tche. and thei~ corr •• ponding 
.emorv location.. .nd s.tting up a stack 'or the rest 0' the 
powerup cod. to u... It .l!lo set. up the B088'. normal ••• tem 
int.rrupt v.ctor. ctvP •• 0-4). 

Not. that the 'Ioating OS (in DSADDR) i ••• tup at thi. ti •• al.o. 
ROHDAT I. 'tempo~arilv' located at 40:0 bV the Ilnk.r. u.ed a. 
ROHDAT bV the ROH. and as '.r •• the ••••• bl.r i. concerned. i. 
in f.ct the •• gment ROHDAT. The di.k boot mav 'Ind that thl. are. 
I. needed bV whatever DOS i. being load.d. .nd there'ore .u.t be 
moved. Thi. move i. de.crib.d in the module 'BYSDRQ'. 

............................ , ..................•.............................. 
NAHE RAHINI - ROHDAT d.ta ar.a initiaillation 

• BUB TTL 
DEBUg EOU OFFFFH 

I •••••••••••• • ••• ••••••••• •• •••••••••••• ••••• • ••••••••••••••••••••••••••••••••• 

• PUBLIC DEFINITIONS 
I •••••••••••••••• • ••• • •• •• ••••• ••••• ••• • •••••••••• • •••••••••••••••••••••••••••• 

I 
PUBLIC RAHINI 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• EXTERNAL REFERENCES , ..•...•...•................................................................... 

BECT ABBO 
EXTRN BOOTttv: BYTE I Load addre •• 0' disk boot .ector (SVSORQ) 

(Us.d a. ba.e 0' lnlt .tack) 
BECT ROHCOD 
EXTRN VECTBO:WORD I 8088 v.ctor table (VECINI) 
EXTRN VTOLEN:ABS I She a. BOBB vector t.ble In word. CVECINtJ 
EXTRN BEEPOF:NEAR • S,!ltem beep.r turnof' .ubroutine (BELDBR) 
EXTRN SOFINT: NEAR • , U.ed in place 0' the above (DSKIO ) 
EXTRN INTTST:NEAR I N •• t rout In. in powerup .equence ( INT1ST) 
EXTRN LEDIOO:ADB , Interrupt/timer 'allure LED pattern CROHERR) 
EXTRN. HOTOFF:NEAR " Flopp. disk motor turnoff routine (FLPXXX) 
EXTRN T1HOUT: NEAR ,. Di •• controll.r timeout .ubroutln. (DSKIO ) 

BECT ROHDAT 
EXTRN BELEVT:WORD I S,stam bell timing .vent block (ROHDAT) 
EXTRN DSKC_H: BYTE J Disk control latch memorv (ROHDAT) 
EXTRN D5KS_H:BYTE I Dis. select latch memorv (ROHDAT) 
EXTRN D5KEVT:WORD " Disk driver timeout event (ROHDAT) 
EXTRN FLlEV1: WORD ,. FloPPV disk motor-o" event (ROHDAT) 



RAHINI - ROHDAT data area initialization 
RAHINI.SRC 

-0000 

0000' 

0000' 00 

0001' 0000" 

0003' OOOE" 
0005' FF 
0006' 00 
0007' 0000 
000'1' 000'1" 

~4 
~~ 

~6 
~7 

'8 '9 
60 
61 
62 
63 
64 
6~ 

220 
221 
222 
223 
:124 
225 
:I:U. 
227 
228 
:129 
230 
231 
23:1 
:133 
:134 
:135 
236 
237 
:138 
239 
:140 
241 
:142 
243 
244 
245 
246 
247 
248 
24'1 
250 
251 
252 
253 
254 
255 
256 
257 
258 
25'1 
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EXTRN 
EXTRN 
EXTRN 
EXTRN 

FL2EVT:WORD 
PRCO_H:BYTE 
SYSCON:WORD 
TIKCTR: BYTE 

1* FlopPV di •• general timing event 
Printer control latch memorv 
Sv.tem Con'iguration word 

I Svstem timer tick counter (load lac) 

(ROHDAT) 
(ROMDAT) 
(ROMDAn 
(ROHDAT) 

,** ••••••• * •••• * ••••••••• * ••• _ ••••••••• * •• *.*.**.****** •• **.* •••••••••••••••• *. 
, LOCAL CONSTANTS 

INCLUDE PEQ:PORTADDR.EGU 
INCLUDE PEQ:VECTOR.EGU 
INCLUDE PEQ:LATCHES.EGU 

.** •••• *** ••• ** •••• **.* •••••• ** ••• *****.************.*********.**.*****.*.*.*** , 
•• **************** •• *****.*.** •• *.*.* •••• *.*.* •••• **** •• **.*.**.-.*-.**.******. 
r CODE SEGMENT DEFINITION 
.***.***.**.*.* ••• ****.****.**.**.*.*.* •• * •••• ***.** •• *.* •••• * •••• * ••• *.*.* •• *. 
• 

SECT 
ASSUHE 

ROHCOD 
CS:ROMCOD 

.--_ •• *** •• *** •••••• * ••••••• * ••••• *.* •• **.*** •••••••• ******* •••• ** •• * ••••• *.-.-
r LOCAL DATA AREA 
•• *.***** ••• *** ••• *.*.*.*****.*.*.***.** ••• *.**.* •• **.****.********** •• ****.*.
• 

Thi. table i. used to initialize the timing event bloc •• in ROHDAT bV 
being loaded at of'.et TIKCTR. 

• .*******.**.*._ •••••••••• **** •••••• * ••••••••• * •• * •••• *.* •• ** •• *.* 
*.*.* THIS TABLE HUST HATCH THE CORRESPONDINQ DEFINITtON ***.* 
** ••• STRUCTURE IN THE HODULE 'ROMDAl' (STARTINQ AT TIKCTR) .** •• 

• •• * •••••• *.* •••••••••••••• ** •••• *.* •••••••• **.* ••• * ••••••••• * •••• 
• 
EVTINI LABEL BYTE 

• Svstem timer data area , 
.TIKCTR LABEL BYTE 

DB 00 
I Svstem timer (2~ •• ec) tick counter 

Timing .ervice. permanent ,ueue entries 

• 
• ROHEVT LABEL 

DW 

• 
• DSKEVT LABEL 

DW 
DB 
DB 
DW 
DW 

I 

,FL1EVT LABEL 

WORD 
OFFSET DSKEVT 

DWORD 
offset FLIEVT 
OFFH 
00 
0000 
offset TIHOUT 

DWORD 

• Start 0' timing events linked-li.t 

I. Di.k driver timeout event 
I. Linked list pointer 
I. Ta.k ID (=OFFH 'or permanent event.) 
1* Flags 
1* Counter 
I. Subroutine addre •• (di.k TIH.OUT) 

I. FloPPV digk motor-a" event 



RAHINI - ROHDAT d.ta .re .. 'nitA.llratlon 
RAHINI.BRC 

OOOB' 
0000' 
OOOE' 
OOOF' 
0011' 

0013' 
001~' 

0016' 
0017' 
0019' 

001B' 
0010' 
OOlE' 
OOIF' 
0021' 
0023' 

0023' 

0023' 
002~' 

0027' 
OOIlA' 
002B' 

OOIlC' 
OOilE' 
0031' 
0034' 
0037' 
003B' 

OOOF" 
FF 
00 
0000 
OOOS" 

OOOA" 
FF 
00 
0000 
OOO~" 

0000 
FF 
00 
0000 
0004" 

-0023 

31 CO 
BE DO 
BC 0001" 
OE 
IF 

BE CO 
BE 0002" 
BF 0000 
B9 0003-
F2 
A~ 

260 
261 
262 
263 
264 
26~ 

266 
267 
26S 
269 
270 
271 
272 
273 
274 
:;Z7~ 

276 
277 
:;Z7S 
279 
:;ZSO 
2St 
:;ZS2 
2S3 
:;ZB4 
2B~ 

2B6 
2S7 
2BB 
2B9 
290 
:;Z9t 
:;Z92 
293 
294 
29~ 

296 
297 
29B 
299 
300 
301 
302 
303 
304 
30~ 
306 
307 
30B 
309 
310 
311 
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ow 0" se t FL2EVT ,. Linked list pointer 
DB OFFH ,. Ta.k 10 (-OFFH 'or permanent event.) 
DB 00 ,. Flag. 
OW 0000 I. Counter 
OW offset t10TOFF ,. Subroutine addre •• (disk HOTor-OFF) , 

,FL2EVT LABEL DWORD I. FloPPII disk timing event 
OW o'het BELEVT ,. Linked list pointer (l •• t entrll) 
DB OFFH I. T .... 10 (aOFFH 'or permanent event.) 
DB 00 I. Flag. 
OW 0000 ,. Counter 
OW o'fset SOFINT ,. Subroutine addre •• (FLopPV TIHE event) , ,. Note that we have .ctuallv reference BOFINT 

,BELEVT LABEL WORD 
OW 0000 ,. Lin.ed 115t pointer 
DB OFFH , Ta •• 10 (-OFFH for perm.nent event.) 
DB 00 I Flag. 
OW 0000 , Counter 
OW OFFSET BEEPOF I Subroutine addre •• ,.v.te. BEEPer OF') 

EVTEND LABEL BYTE 
EVTLEN EGU EVTEND-EVTIN[ I Length of Inltl.11r.tlon t.ble 

, ............................................................................. . 
I t10DULE ENTRY POINT , ••••••••••••••••••••••••••• * ••••••••• _._ •• _ •••••• _._ ••••••••••••••• _ ••• __ ••••• 

ASSUME DB: ROHDAT, ES:ABSO , 
RAHINI PROC 

CLD 
CLI 

NEAR 

Set up Inltl.llr.tion .t.c. 

XOR 
HOV 
HOV 
PUSH 
POP 

AX,AX 
BB.AX 
BP,OFFBET BOOTHV 
CS 
DB 

Inltl.lire the B088 vector. 

HOV AX,ABBO 
HOV EB,AX 
HOV BI.OFFBET VECTBO 
HOV DI,OFFBET ZDVINT.4 
HOV CX,VTOLEN 
REP 

I 'orw.rd .tring. 
I m.ke .ure Interrupt •• re dl •• bled 

III Stack .egment I. ABBO 
"I Stack 1. right below boot lac 
, , I 

I I I OS - CB 

DB - CB - ROHCOD 
, I , (VECTBO I. in ROHCOD) 
, , I EB point. to ABBO 
J , , DB:SI h.ve .ource 'or move 

" J 
ES:DI h.ve de.tin.tion 'or move 

'" ex hoi •• lre to move , , , 
HOVS WORD PTR [Oll,WORO PTR [Bll '" Do it 

Now Inltl.lire Timing Event Bloc •• in ROHDAT 

"I 

J 
\ 
I 

" , 1 

I 

; ~ 
! 

' I 

I: 

';. 



RAHINI - RDHDAT data area initiali.ation 
RAHINI.BRC 

0039' BB 0000' 
003C' BE CO 
003E' BE 0000" 
0041' BF 001:;1" 
0044' 89 00:;13 
0047' F:;I 
004S' A4 
0049' :;IEA3 CIBO 
004D' SE DB 

004F' BO AO 
00:51' A:;I OOOB" 
00~4' E6 00 
00~6' BO 00" 
OO~B' A:;I 0010" 
OO~B' E6 03 
OO:5D' BO FF 

OO~F' E6 04 
0061' 31 CO 
0063' A3 0011 11 

0066' BE CO 
006B' E9 0006" 

No errors detected 

~ 

31:;1 
313 
314 
31:5 
316 
317 
31B 
319 
320 
321 
322 
323 
324 
32:5 
326 
327 
32B • 
329 
330 
331 
332 
333 
334 
33:5 
336 
337 
33B 
339 
340 
341 
34:;1 

.CRBOB6/11 version 10.34.17 3-Aug-B3 16:4~:51 
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HOV 
MOV 
MOV 
MOV 
MOV 
REP 
MOVB 
MOV 
MOV 

AX.RDHDAT 
ES.AX 
SI.OFFSET 
DI.OFFSET 
CX.OFFSET 

'" Note that DB - CS - ROMCOD 

BYTE PTR 
WORD PTR 
DS.AX 

EVTlNI 
TlKCTR 
EVTLEN 

'" ES points to initial ROMDAT loco 
'" DS:BI have source for move 
III ES:DI have destination 'or move 
'" CX has sile to move 

'" [DI1. BYTE PTR [Bll , ,. Do the move 
CS:DSADDR+CSWRAP.AX 

'" Bet 
.,. Bet floating DB CROMDAT» 
ne .. DB (ROMDAT) 

Initialile the ports to match their RAM counterparts 

MOV AL.CSIDE_O+ACCFDC» .,. Bet up iniUal value 
NOV DSKC~.AL '" Bet the RAM version 
OUT DSKC P,AL '" Set the latch 
MOV AL, (LED100+PARIEN+PRAUTO+PRBTRB+PRINIT) '" Initial value 
MOV PRCO_M.AL '" 
OUT PRCO P.AL ,., (LEDs still OK» 
MOV AL.OFFH '" Initial valu. 
NOV D8KB~.AL '" 
OUT DSKB_P.AL '" 
XOR AX.AX '" 
MOV BYBCON.AX '" Clear the configuration word 

00 t·o n •• t 

MOV 
MOV 
.IMP 

END 

AX,ABSO 
EB.AX 
INTTST 

'" INTlSl a •• umes that 
'" EB points to ABSO 
'" (Interrupts sUll disabled» 

\ 



RESET - Paw.rup r ••• t cad. 
RESET.SRC 

-0000 

-0000 

0000' 
.0000' FA 
0001' FC 
0002' EA 0001 H OOOOH 

0007' '0 6' 67 61 73 75 
OOOD' 73 

-OOOE 
OOOE' 9CEA 

No errors detected 

\. 
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1 
2 
3 
4 , 
6 
7 
9 

10 
11 
12 
13 
14 
I' 
16 
17 
lB 
19 
20 
21 
22 
23 
24 
2' 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3' 
36 
37 
3B 

39 
40 
41 
42 
43 

, •••••••••••••••••••••••••••••••• * ••• * •••• **.* ••• * ••••••••••• * ••••••••••••••••• 
,TITLE RESET - Paw.rup re •• t cad. 

COMPUTER - BOBB A •• emblv Language (BSO A ••• mbler) 
ABSTRACT - The module contain. the code that goe. In the RESET .eg •• nt 

, •••••••••••••••••• * ••• *.* ••• * ••••••••• *.*.*.***.* ••• * ••••••• * ••••••••••••••••• 
NAME RESET - Pawerup r.set code 
SUB TTL , ............................................................................. . 

, PUBLIC DEFINITIONB 
, •••••••••••••••••••••••••• ***.* ••• * ••••••• * ••••••••••••••••••••••••••••••••••• 
I 

PUBLIC PWRUP 

, ••••••••••••••••••••••••• ,.* •• * ••• * ••• * ••••••••••••••••••••••••••••••••••••••• 
I EXTERNAL REFERENCES 
, •••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

EXTRN PUPTBT:FAR , Btart of paw.rup t •• t cod. (PUPTBn 

, ................................................•............................. 
I MODULE ENTRY POINT 
, ••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 

I 

REBET ,. located at ab.olut. memar, location OFFFFOH. Thl. I. where the 
prace •• ar .tart •• ,ter b.lng reset (with CB - FFFFH. ather •• g-reg. - 0) 

BECT 
ASSUME 

ORO 

RESET 
CS:REBET 

OOOOH 

PWRUP PROC FAR 
CLI 
CLD 
.IMP 

DB 

ORO 
OW 

END 

PUPTST 

'Pega.us' 

OOOEH 
9CEAH 

, Di.abl. Interrupt. ('or .evboard re.tart) 
, Start aut with forward string. 

Int.rsegment Jump to powerup t •• t cad. 

I CRC of the .v.te. ROM (this I. determined 
, emplrlcallv with the procedure described 

In the file README. DOC) 

\ 
\( 

( 



I 

I 

I 
: 

!' , , 
\' 

I 

~ l 

RDHDAT - TIPC .,.tem ROH data are •• 
ROHDAT.BRC 

-FFFF 

1 
2 
3 
4 
::J 
6 
7 
B 
9 

10 
11 
12 
13 
14 
I::J 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3::J 
36 
37 
38 
39 
40 
41 
42 
.43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
::J3 
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, ••••••• *.* ••••••••••••• * ••• *** ••• ** •••••• * •••• ** •••••••••••••••••••••••••••••• , 
TITLE ROMDAT - Pegasus .,stem ROM data .re •• 
COMPUTER BOBB Assembl, Language (BSO Assembler) 
ABSTRACT This module contains the RAM data areas for the various 

ROM~ba.ed .,stem routine.. Note that the actual location 0' the.e 
variables in memor, i. variable. depending on the current value 
'or the ROM 09 pointer. 'DSADDR'. Thi. module i. Ju.t a •• eleton 
used to de'ine the off.ets 0' the variable.. The initialization 
i. handled b, the various routine. that actuallv u •• the RAM. 
One e.ception to this i. the routine 'RAMINI' which .et. up .ome 0' the con.tant data (TIKCTR and TiMing Event bloc •• ). 

,*** •• **.*** •• *.***.* ••• ** ••• ** •• * •••••• *.* •••••••••••••••••••••••••••••••••••• 
NAME ROMDAT - TIPC .,.tem ROM data area. 

, BUOTTL 
DEBUQ EOU OFFFFH 
, ••••• ** ••••• * ••••••••••••••• * ••• ** ••••••••••••••••••••••••••••• * ••• * ••• ** •• *.* 
, PUBLIC DEFINITIONS 
,***** •• *.* •• *.* ••••••••••• *** •••• *.*.* ••••• * ••••••••••••••••••••••••••••••••• * , 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

ATTSAV 
BELEVT 
CRTCNT 
CRTERR 
CRTHLD 
CURPOS 
CURTYP 
D_DBGN 

.D_DEND 
D_DIT 
D_EKNT 
D_NCMD 
D_NSTA 
D_POS 
D_REO 
D_SOFT 
D_STAT 
D_WAIT 
D_WKSP 
DATE 
DISBEQ 
DISEND 
DKSPSV 
DKSSSV 
DSKC_M 
DSKEVT 
DSKISP 
DSKS_M 
ENDG 
FLlEVT 
FL2EVT 
HOURS 

,. Beginning of dis. driver data are. 
,. End of di •• driver data area 
,. Di.k table 0' Di.k Inter'ace Table. 
,. Di.k error counter 
,. Di.k ne.t operation to p.rform 
,. Di.k ne.t .tate for driver 
,. Disk table 0' current po.ition. 
,. Di •• Reque.t Information Bloc. 
,. Disk .oftware interrupt 'lag 
,. Di •• driver current .t.te 
,. Di •• waiting 'or 110 completion 'lag 
,. Di •• driver work.pac. 

,. Di.k driver timeout event 

,. Flopp, di •• motor-o" event 
I. Flopp, general timing event 



ROHDAT - TIPC svstem ROM data .re.s 
ROHDAT.SRC 

-OOOB 
-0010 

'4 
" '6 
'7 
'B 
'9 
60 
61 
62 
63 
64 
6~ 

66 
67 
69 
69 
70 
71 
72 
73 
74 
7~ 

76 
-77 
79 
79 
BO 
Bl 
B2 
93 
B4 
B~ 

B6 
B7 
BB 
B9 
90 
91 
92 
93 
94 

106 
107 
lOB 
109 
1:25 
126 
1:27 
128 

-129 
130 
131 

, 

, 
NUMDRV 
GSIlE 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

EGU 
EGU 
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HUNS 
IXSPSV 
IXSSSV 
KBMODE 
KBSSSV 
KBSPSV 
KEVISP 
HIN8 
NUMCNT 
NUMDRV 
NUMVAL 
PRCO_H 
GDEPTH 
GFRONT 
OREAR 
~UEUE 
RETFLQ 
RMDTBQ 
RMDTSl 
ROMEVT 
SECS 
STATLN 
SVSCON 
THSLlN 
TIKCTR 
TIMISP 
TMSPSV 
TMSSSV 

,. Number 0' dis' drive unit. 

EXTERNAL REFERENCES 

BEEPOF:NEAR 
FLTIME:NEAR 
LED100:ABS 
MOTOFF:NEAR 
SSSTD:NEAR 
TIMOUT: NEAR 

, Svstem beeper turno" subroutine 
,. FloPPV disk timing event routine 
, Interrupt/timer '.ilure LED pattern 
,. FloPPV dl •• motor turnof' routine 
,. Bingle-side. single track dens DIT 
,. Disk controller timeout subroutine 

DISK DRIVER STATE DEFINITIONS 
INCLUDE PEQ:DSKSTA.EOU 

B 
16 

REOUEST INFORMATION BLOCK STRUCTURE DEFINITION 
INCLUDE PEQ:DSKRIB 

LOCAL CONSTANTS 

,. Max number of di.k drives 
, Keyboard tvpe-ahead buffer 5118 

Page I-I 

(OUTPUT) 
(FLPXXX) 
(ROMERR) 
(FLPXXX) 
(FLPDIT) 
CDSKUTL) 



ROHDAT - rlPc .,.tem ROH data area. 
ROHDAT.BRC 

0000' 

0000' 
0001' 
0002' 

0003' 

OOO:S' 

0006' 

OOOB' 

0010' 

001B' 

-0000 

-0001 
-0001 
-0001 

-0002 

-0001 

-0002 

-0002 
-0001 
-0001 
-0002 
-0002 

-0002 
-0001 
-0001 
-0002 
-0002 

132 
133 
134 
13~ 
136 
137 
139 
139 
140 
141 
142 
143 
144 
14~ 
146 
147 
149 
149 
1~0 

UU 
1~2 

1~3 

1~4 

1" 
1~6 

U7 
1~9 

1:59 
160 
161 
162 
163 
164 
16~ 

166 
167 
169 
169 
170 
171 
172 
173 
1'74 
17:S 
176 
177 
179 
179 
180 
181 
18;! 
183 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• BEGINNING OF DATA AREA 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

NOT E _ •• ))) The memory location. fro. DBKC_H through DIBBEQ must 
remain In their relattve locations in later version. of the ROH. 

BECT ROHDAT 

• 
RHDTBg LABEL BYTE 

Hardware 'memorv' 

• 
DBKC_H DB 
PRCO_H DB 
DSKSJ1 DB 
• 

• • • 

NOTE: The.e three bVte. mu.t be the ftrst In ROHDAT 

• BYTE 
• BYTE 
• BYTE 

'D8KCJ" latch 
'PRC0J" latch 
'DSKBJ'# latch 

,------------------------------------------------------------------------------
I SV.t •• configuration word - See 'PEQ:SYBCON.EOU' for btt de,tnlttons 
I 
BYBCON DB 2 I WORD - Bv.te. con,tg - tnttt.ltled during powerup 

,------------------------------------------------------------------------------
I Tt.lng .ervlce. permanent queue entrle. - Thi. area tl Initial lIed from 
I a table in the module 'RAHINI'. Anv change. made here should al.o 

be made tn RAHINI. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••• The following data Iteml (up through DIBBEg) •••• 
•••• mu.t remain a. contiguous memor, locatton.. • ••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 
TlKCTR DB , 
ROHEVT LABEL 

DB 

• 
DBKEVT 

I 

LABEL 
DB 
DB 
DB 
DB 
DB 

FLlEVT LABEL 
DB 
DB 
DB 
DB 
DB 

I 

FL2EVT LABEL 

1 

WORD 
2 

WORD 
2 
1 
1 
2 
2 

WORD 
2 
1 
1 
2 
2 

WORD 

I BYTE - BVltem ttmer (2:S .sec) ttck counter 

Start of ttmlng events linked-list 
WORD - Pointer to flr.t event block 

I. Disk 
,. WORD 
I. BYTE 
I. BYTE 
I. WORD 
•• WORD 

driver ttmeout event 
Linked list pointer 
Ta.k 10 (-OFFH for permanent event.) 
Flagl 
Counter 
Subrouttne addre •• (dt.k TIHeOUT) 

,. Flopp, dis. motor-off event 
,. WORD - Linked ll.t pointer 
,. BYTE - Ta •• 10 C=OFFH for permanent event.) 
•• BYTE Flags 
•• WORD Counter 
I. WORD Subroutine addre •• ('loPPV HOTor OFF) 

,. Floppy di.k general timing event 

\. 

, ,. 

'\ 

,. 
I! 

Ii ,I 
.1 
'I 



ROHDAT - TIPC .vste. ROH data .~ea. 
ROHDAT.SRC 

0020' 

002B' 
002A' 
002C' 
002E' 
0030' 
0032' 
0034' 
0036' 
0037' 
003B' 
0039' 

003A' 
. 003C' 
003E' 
003F' 
0040' 
0041' 

0042' 

0062' 

0062' 
00B2' 
0083' 
00B4' 
00B5' 
OOBD' 
009E' 

-0002 
-0001 
-0001 
-0002 
-0002 

-0002 
-0001 
-0001 
-0002 
-0002 

-0002 
-0002 
-0002 
-0002 
-0002 
-OOO:il 
-OOO:il 
-0001 
-0001 
-0001 
-0001 

-0002 
-OOO:il 
-0001 
-0001 
-0001 
-0001 

-0020 

-0020 
-0001 
-0001 
-0001 
=OOOB 
"0011 -7 c\;-l:-sA JS. 
-0001 

lB4 
lB5 
lB6 
lB7 
lBB 
lB9 
190 
191 
192 
193 
194 
195 
196 
197 
19B 
199 
200 
201 
202 
203 
204 
2m, 
206 
207 
20B 
209 
210 
211 
212 
213 
214 
215 
216 
217 
21B 
219 
220 
221 
2::Z2 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 

f 

DB 
OS 
OS 
OS 
os 

BELEVT LABEL 
OS 
OS 
DB 
OS 
OS 
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2 
I 
1 
2 
2 

WORD 
2 
I 
1 
2 
2 

1* WORD Linked li.t pointe~ (l •• t entrv» 
1* BYTE - Ta.k 10 (-OFFH 'o~ pe~manent event.» 
.* BYTE - Fla •• 
.* WORD - Counter 
.* WORD - Bub~outine addre •• (FLoPPV TIHEln.» 

• WORD Lln'ed li.t pointer 
BYTE - Ta •• 10 (-OFFH 'or permanent event.» 
BYTE Fla •• 
WORD - Counter 
WORD - Bubroutine addre •• C.v.te. BEEPer OF.» 
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1------------------------------------------------------------------------------
I CRT DSR data area 
J 
DIBBED DB 
DIBEND DB 
CURPOB DB 
THBLIN OS 
CRTCNT OS 
CURTVP OS 
BTATLN DB 
RETFLD OS 
CRTERR DB 
CRTJLD DB 
ATTSAV DB 

2 
:iI 
:iI 
:iI 
2 
2 
2 
I 
1 
I 
1 

,WORD Be.in addre •• o' dl.p1aV. 
WORD End addre •• of di.pla,. 
WORD Addre •• o. current cur.or po.ition. 

• WORD Addre •• of current line o. cur.or. 
• WORD Number o' char. In cur~ent line. 

WORD Cur.or t,pe (bloc' ~ 1/4 .ec. blink. pwrup). 
WORD TTV .tatu. line ~ •• In - no .tat line. pwrup. 

f BVTE Condo ret. flag .or Internal u.e ani, !!! 
• BYTE Current CRT erro~. Cu.ed b, CRTTST». 

BYTE Btatu. bVte 'or p.u.ln. CRT 1/0 operation •• 
BYTE Attribute latch .ave. 

I-----------------------------------------------------~------------------------
, Ke,board DBR data area . 

• 
OFRONT 
OREAR 
ODEPTH 
KBHODE 
NUHVAL 
NUHCNT 
I 

OUEUE 

ENDO 

DB 
DB 
09 
OS 
DB 
09 

LABEL 
DB 
LABEL 

2 
2 
1 
1 
1 
1 

I WORD 
f WORD 
I BYTE 

BVTE 
BYTE 

I BYTE 

Pointer to current "ront' o •• e,board queue 
Pointer to current 'rear' o' ke,board queue 
Current number o. char. waiting In queue 
K.vmode mode/.t.tu. bvte 
ALT/NUH accumulator 
ALT/NUH 'e,.troke counter 

WORD I The ke,hoard queue It.elf 
OSllE*2. (*2 because queue entrle. are word.» 
WORD 

J--------------------------------------------------~---------------------------
FloPPV dl •• DBR data area 

I 

D_DIT OS 
D_EKNT OS 
o NCHDDS 
D:=NBTA OS 
o PUS DB 
O:=REQ DS 
D_SOFT DB 

4*NUHDRV 
I 
I 
1 
NUHDRV 
RIBL 
I 

1* DWORD*NUHDRV - Tabl. o. dl.k unit OIT'. 
1* BYTE Error counter 
.* BYTE - Ne.t di.k operation to perform 
1* BYTE - Ne.t .tate 'or driver 
1* BYTE - Table 0' current disk positions 
1* BYTE*RIBL - Request Information Block 
1* BYTE - Non-zero indicates so,tware interrupt 

-



ROHDAT - TIPC .vst •• ROH data a~.a. 
ROHDAT.BRC 

:136 
009F' -0001 :137 
OOAO' -0001 OZ3B 
00A1' -0004 :139 

:140 
-006:1 :141 
-OOA:t :14:1 

:143 
244 

-0001 :145 
:146 
OZ47 
:l4B 
:149 

00A6' -000:1 :I:tO 
00A8' -000:1 :I:tl 

:15:1 
OOAA' -000:1 :I:t3 
OOAC' -000:1 :I:t4 

:l5:t 
OOAE' -OOOOZ OZ56 
OOBO' -OOOOZ :I:t7 

OZ:tB 
ooB:I' -000:1 OZ59 
00B4' -000:1 :160 

:161 
-0030 :l6OZ 

00E6' :163 
:164 

-0030 :165 
0116' :166 

:167 
-00:14 :168 

013A' 269 
:170 
:171 
OZ7:1 
OZ73 
:174 
:l7:t 

013A' -0001 OZ76 
013B' -0001 :177 
013C' -0001 OZ78 
'0130' -0001 OZ79 
013E' -000:1 OZBO 

:lBI 
0140' :182 

-0140 2B3 
\ 2B4 

-0000 :lB:t 
2B6 
2B7 
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,. wa. u •• d to ent.r DBKIBR 
D_BTAT DB 1 ,. BYTE - Curr.nt .tat. of driv.r 
D_WAIT DB 1 ,. BYTE - Waiting 'or dl.' 1/0 ca.pl.tlon .lag 
D_WKSP DB 4 ,. BYTE.4 - DI.k drlv.r work.pac. 
I 
D_DBQN EOU D_DIT I. Beginning a' dl.k drlv.r data ar.a 
D_DEND EOU D_WKSP+4 ,. End a' di., driv.r data ar.a 
• 
.------------------------------------------------------------------------------

DB. • Thl. 'arc •• ROHDAT .11. to b •• ultlpl. a' 16 
, • and .tack. to b. an an .ven word baundarv. 
,------------------------------------------------------------------------------

Int.rrupt handl.r .tack .ave ar.a.: , 
KBBBSV DB OZ 
KBBPBV DB :I , 
DKBBBV DB OZ 
DKBPBV DB OZ , 
THBBBV DB :I 
THBPBV DB :I , 
IXBBBV DB :I 
IXBPBV DB :I 

DB 4B 
KEYIBP LABEL WORD 

DB 4B 
DBKIBP LABEL WORD 

DB 36 
TIHIBP LABEL' WORD 

I K.vboard Int.rrupt .tack ••• ment .av. 
• Kevbaard int.rrupt stack polnt.r .av. 

DI.k Int.rrupt .tac' ••••• nt .av. 
Dl.k Int.rrupt stack polnt.r .ave 

Tlm.r Interrupt .tack .e,.ent .av. 
Tlm.r Int.rrupt stack .painter .av. 

Common Int.rrupt •• it .tac. s.,III.nt .av. 
Common Int.rrupt •• it .tack palnt.r .ave 

, Kevltoard Int.rrupt •• rvlc. routin.' •• tack 

,. Di.k Int.rrupt •• rvlce routln.' •• tack 

, SV.t •• tl •• Int.rrupt routln.'s .tack 

,------------------------------------------------------------------------------
TIIII.-a'-dav clack DBR data ar.a 

••• HUNB thru DATE .u.t be contiguous ••• 
I 

HUNS OS I , Hundredth. of .econd. (tenth .ec re.alutlan) 
SECB DB I S.cond. 
HINB DB 1 Hlnut •• 
HOURS DB • Hour. 
DATE OS OZ DaV •• Ince 1-1-80 

• RHDTEN LABEL BYTE , La.t location 0' ROHDAT 
RHOTBI EOU RHOTEN-RHDlBQ , The .11. 0' ROHDAT 

IF (RHDlBl HOD 10H) NE 0000 
BARFO , Blow up If ROHDAT .11. I. not a multlpl. a, 10H 

ENDIF 

(-'i 
.\ / 

"\ 
) 

'-: " 

.-
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ROMERR (ROM BASED SYSTEM ERRDR CODES) 
ROMERR.SRC 

=0000 
-0001 
=0002 

1 
2 
3 
4 , 
6 
7 
'1 

10 
11 
12 
13 
14 

" 16 
17 
IB 
19 
20 
21 
22 
23 
24 
2' 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3:t 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4:t 
46 
47 
4B 
49 
~O 

51 
~2 

53 
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, •••••• **.*.*.* •• *.*** ••••• ***.*.***.***.*.***** •• * ••••••••••••• * •••••••••••••• 
,TITLE - ROMERR (ROM SYSTEM ERROR CODES) 
, ABSTRACT - This module contains the definition. of ROM bas.d s~st.m 

.1'1'01' cod.l. 
, ••••••••••••• * •••••• * ••••• * ••• * •••• **.* •••••••••••••••••••••••••••••••••••••• * 

NAME ROMERR (ROM BASED SYSTEM ERROR CODES) 
SUB TTL 

, ••••••••• * •••••••••• * ••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••• 
, PUBLIC DEFINITIONS , ...•.......................................................................... 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUOLIC 
PUBLIC 
PUBLIC 
PUBLIC 

DBCERR 
DCRERR 
DFMERR 
DNIERR 
DNRERR 
DNSERR 
DSKERR 
DSNERR 
DUNERR 
DDMERR 
FATERR 
KNIERR 
KNRERR 
KRAERR 
KRCERR 
KROERR 
KUNERR 
LEDttl 
LEDttO 
LEDIOI 
LEDIOO 
LEDOII 
LEDOIO 
LEUOOI 
LEDOOO 
OPRERR 
PURMPE 
PUXNME 
RMPERR 
ROMERX 
XNMERR 
WLDERR 

Boot Bad CRC on boot s.ctor 
Boot CRC error 
Boot Di •• format error 
Boot No drives installed 
Boot Dis. not read~ 

,Boot Not a TI s~st.m dis. 
,Boot Seek .1'1'01' 

,Boot Sector-not-'ound error 
Boot Data error (should not occur) 
Boot ORO error (h.rdware '.Ilure) 
Fatal software error 
K.~board not installed 
Ke~board - no re.pon.e 
Ke~board RAM 'allure 
Keqboard acknowledge char receipt error 
Keqbo.rd ROM f.llure 
Ke~bo.rd - Unknown .1'1'01' 

All LEDs on. compl.te s~.tem 'ail. 
, S~.tem ROM 'ailure 

Sqstem RAM 'ailure (P port CONTAINS BITS BAD) 
Interrupt or Timer 'ailure 
Flopp~ controller '.Ilure 
CRT hardware '.ilure 

, Option f.ilure (us.d b, PUPNMI) 
, Basic .,.tem test p •••• d 
, Optional RAM ha. an error during powerup test 
, RAM parlt~ .1'1'01' during powerup 
I Un •• p.cted NMI during pow.rup 
I RAM parit~ .1'1'01' 

I Option ROM at OF4000H Is In error 
, Une.pected NMI 

'Wild' interrupt 

, •••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
POWERUP AND DIE ERROR CODES - '00 •• ' 
' •• ' In the range OOH --) 09H 

Note that LED bits ara Inverted. since LED •• re low s 'on' 
, •• * ••• * •••••••••••• * •• *.*****.***.* •• ** ••••••••••••••••••••••••••••••••••••••• 
LEDtl1 EOU 000000000 "7" All LEOs on. complete .~st.m f.il. 
LEDIIO EOU 00000001B "6" 9qstem ROM 'allure 
LEDtOI EOU OOOOOOtOB "5" SYltem RAM 'ailure 



ROMERR (ROH BASED SYSTEH ERROR CODES) 
ROHERR.SRC 

.. 0003 
-0004 
-0005 
-0006 
-0007 

-OOOB 
-0009 

-0010 
-0011 
-0012 
-0013 
-0014 
-0015 

-0020 

-002B 

-0030 
=0031 
-0032 
-0033 
-0034 
-003:5 
=0036 

:54 
55 
56 
:57 
:5B 
:59 
60 
61 
62 
63 
64 
65 
66 
67 
6B 
69 
70 
71 
72 
73 
74 
7:5 
76 
77 
7B 
79 
BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
BB 
B9 
90 
91 
92 
93 
94 
95 
96 
97 
9B 
99 

100 
101 
102 
103 
104 
105 
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LE0100 EOU 
LEOOll EOU 
LE0010 EOU 
LEOOOI EOU 
LEOOOO EOU 

• 
PUXNHE EOU 
PURHPE EOU 

00000011B 
00000100B 
00000101B 
00000 11 OB 
00000111B 

B 
9 

"4" Interrupt or timer. fail.d 
"3" FloPPV controll.r 'ailed 
"2" CRT hardware 'all.d 
"1" Kevboard 'ailed (not u •• d V.t) 
"0" Basic svstem t.st p •••• d 

• Une.pected NHI during pow.rup .equence 
• RAH parltv error during powerup .equence 

,.*******.***.*.*.*.*******.***.** •• ***.***********************.*.***********.* 
I KEYBOARD ERRORS - '00 •• ' 

' •• ' tn the range 10H --) 19H 
.******.****************************************************************.*****. 
• 
KNIERR 
KNRERR 
KRAERR 
KROERR 
KUNERR 
KRCERR 

EOU 
EOU 
EGU 
EGU 
EOU 
EOU 

10H 
llH 
12H 
13H 
14H 
l:5H 

Kevboard 
Kevboard 

, Kevboard 
I Keyboard 

Kevboard 
Kevboard 

not Installed 
- In.talled but 
RAH'allure 
ROH 'allure 

no re.pon.e 

Unknown 'ailure(une.pected re.pons.) 
acknowledge char receipt error 

,************.********************************************.*.* ••• ***********.*. 
, OPTIONAL HEHORY ERRORS - '00 •• ' 

' •• ' In the range 20H --) 2FH 
,.*******.*****.** •••• *****.*.*****.**.****.**.******************.***.***.*.* •• 
OPRERR EGU 20H , Option RAM bank 1 has an error In puptst. 

EGU 21H , Option RAH bank 2 has an error In puptst. 
EGU 22H Option RAH bank 3 ha. an error In puptst. 
EGU 23H Option RAH bank 4 has an error In puptst. 
EGU 24H Option RAH bank :5 ha. an error In puptst. 
EGU 25H I Option RAH bank 6 has an error In puptst. 

• EGU 26H , Option RAH bank 7 ha. an error In puptst. 
ROHER X EGU 28H I Option ROM at OF4000H I. in error 

EGU 29H I Option ROH at OF6000H Is in error 
EOU 2A'~ , Option ROH at OFBOOOH 1. in error 
EOU 2BH , Option ROH at OFAOOOH ts In error 

.EOU 2CH , Option ROH at OFCOOOH ts In error 
EOU 2DH I HAIN ROH at OFEOOOH Is In error 

1****.***************************·**********.****.*****.*****.*.*************** 
, DISK BOOT ERRORS - '00 •• ' 
, ' •• ' In the range 30H --) 3FH 
.******* •••• *.*.******** ••• *.**-******* •• ** •••• * ••• ***.****.**********.**** •• ** 
ONIERR 
ONRERR 
OCRERR 
OSKERR 
OSNERR 
OUNERR 
DNSERR 

EGU 
EGU 
EOU 
EGU 
EGU 
EOU 
EGU 

30H 
31H 
32H 
33H 
34H 
35H 
36H 

No drive. installed (must have at least one) 
01 ••• not readv Or not boatable 
CRC error 
Se.k error 

I Sector-not-found error 
'Oi.k' (unknown) error (controller failure) 

I Not a TI Bv.tem dl •• 



ROMERR (ROM BASED BYSTEM ERROR CODES) 
ROMERR.SRC 

-0037 
-003B 
-0039 

-0040 
-0041 
-0042 

-00:50 

-OOFF 

No error. detected 

~ 

106 
107 
lOB 
109 
110 
III 
112 
113 
114 
11:5 
116 
117 
liB 
119 
120 
121 
122 
123 
124 
12:5 
126 
127 
12B 
129 
130 
131 
132 
133 
134 
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• Di •• 'ormat error DFMERR 
DBCERR 
DDMERR 

EOU 
EOU 
EOU 

37H 
3BH 
39H 

Bad boot .ector CRC or b.d •• ctor buff.r (IF 
DRO error (controller '.ilur.) 

•• *.*.* ••••• * •••••••••••••••••••• ** •••••••• * •••••••••••••• * ••••• * •••••••••••••• 
• INTERRUPT ERROR CODES - '10 •• ' 

•••• In the r.ng. 40H --) 4FH 
••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••••• _ ••• _ ••• 
XNMERR EOU 40H • Un •• p.ct.d non-••••• bl. Interrupt (NMI) 
RMPERR EOU 41H RAM parltw .rror det.cted during op.ratlon. 
WLDERR EOU 42H Un •• pected (Wild) Interrupt 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SOFTWARE PROBLEM ERROR CODES - '10 •• ' 

•••• In the r.ng. :50H --) 5FH .......................... _ ....... _ ............... -........................... . 
FATERR EOU 'OH • Fat.l .oftwar. bug encount.r.d 

...... -.-..... _ ..................... _ ......................................... . 
• REBERVED ERROR CODES .................... _ ..... _ .... -..... _._ ............... _ ...... __ ._ .. _._ ... _----
• 
UNUSED EOU OFFH • Do not u.e OFFH •• • n error code 

SUB TTL 
END 

r-,\ 
.~, // 

! 

/ 

\ 
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-0000 

\ 

1 
2 
3 
4 
~ 

6 
7 
B 
9 

10 
11 
12 
13 
14 
1~ 

16 
17 
lB 
19 
20 
22 
23 
24 
2~ 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3B 
39 
~9 

60 
61 
62 
63 
B9 
90 
91 
92 
93 
94 

116 
117 
liB 

1****************************************************************************** 
I TITLE ROMTIH (ROM TIMING SERVICES) 

COMPUTER - BOBB ASSEMBLY LANGUAGE 
ABSTRACT - The ROHTIH~.~outine i.~called bV the svste. timer Interrupt 

proce •• or everv~m. Ceverv ~ cloc. tic •• ). Thi. routine .can. 
the ll.t 0' 'I.ec timing event. to determine If anv event. have 
e.pired. When an event doe. e.plre. the subroutine de'ined In 
the event .tructure t. called. 

INPUT DS • RDM DATA SEGHENT 

OUTPUT NONE 

REGISTERS USED - AX.DI.DS.FLAGS 

BTACK USED - 6. BYTES 

****************************************************************************** 
NAHE ROHTIH (ROH TIHING SERVICES SUBROUTINE) 
SUB TTL 

I *************************** .• *************************.*.********************** 
I PUBLIC DEFINITIONS 
1****************************************************************************** 

PUBLIC ROHTlH 

1****************************************************************************~* 
• EXTERJ .. AL REFERENCES 
1****************************************************************************** 

SECT 
EXTERN 

ROHDAT 
ROHEVT:WORD POINTER TO 1ST EVENT IN LIST (ROHDAn 

1****************************************************************************** 
I LOCAL CONSTANTS 
• INCLUDE PEG:TIHEVT.EQU 
1****************************************************************************** 
1****************************************************************************.* 
I LOCAL HACROS 
1**********************************************.*.* •••••••• ***.* •• * •••• **.**.*. 

BIT 

RES 

INCLUDE PEG: BIT. HAC 

HACRO 
TEST 
ENDH 

'XBITNUH. XTARGET 
BVTE PTR XTARGET.l SHL XBITNUH 

INCLUDE PEG:RES.HAC 

HACRO 
PUSHF 

XBITNUH.XTARGET 

TEST BIT. GET I-FLAG 

BAVE FLAGS 
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-0000 

0000' 
0000' 8F 0001" 
0003' 
0003' B8 30 
000:5' 09 FF 
0007' 74 IA 

0000' 74 F4 
OOOF' FF 40 04 

0012' 7:5 EF 

OOIA' IE 
OOIB' :57 
OOIC' FF :5:5 06 
OOIF' 5F 
0020' IF 
0021' EB EO 

0023' 
0023' C3 

No errors detected 

124 
12~ 

126 
127 
12B 
129 
130 
131 
132 
133 
134 
13~ 

136 
137 
13B 
139 
140+ 
142 
143 
144 
14:5 
146+ 
1:50 
HU 
152 
1:53 
1:54 
1~:5 
1:56 
1:57 
I:5B 
1:59 
160 
161 

SUBTTL MAIN 
, ••••••••• * •••• *******.******.*** •• *.* ••••••••••••••••••••••••••••••••••••••••• 
, MOOULE ENTRY POINT 
, •••••••••••••••••••••••• * •••• *** •••••• *.* ••••••••••••••••••••• **.*.**.*.*.* ••• 

SECT ROMCOO 
ASSUME CS:R~COO 
ASSUME OS: ROHOAT 

AOMTIM PAOe NEAR , , OS • ROM OATA SEgMENT 
MOV OI,OFFSET ROHEVT 

" OS.OI • AOOR PTR TO 1ST EVENT 
NXTEVT: , , OS.OI - ADDR PTR TO NEXT EVENT 

HOV 01. [Oil , OS.OI - AD DR OF POS81BLE EVENT 
OR DI.OI ,0: END OF LI8T ENCOUNTERED 7 
JI EXIT 

" Y: DONE 
, N: 08.01 - ADDR OF EVENT 

BIT EVT8TA.IEVFLg[Dll ,,0: IS THIS EVENT ACTIVE 1 
.II NXTEVT •• N: gET NEXT EVENT 
DEC WORD PTA IEVCTR[Dll • • V: DECREMENT EVENT'S COUNTER 

,0: EVENT EXPIRED 1 
.JNI NXTEVT " N: OET NEXT EVENT 
RES EVTSTA.IEVFLg[Dll , . V: NEW STATUS - INACTIVE 
PUSH OS , . SAVE EVENT ADDRESS 
PUSH 01 , I 

CALL WORD PTR IEVSUB[Dll 
• I 

CALL EVENT'S SUBROUTINE 
POP 01 • • POP OS I • DS,DI - EVENT ADDRESS 
JMP NXTEVT I I gET NEXT EVENT 

EXIT: • • SCAN COMPLETE 
RET I I •• RETURN ** 
SUB TTL 
END 

.... ::. .. 

-~~J 



" 

, 
I 

.~ 

ROHUTL - Sv.tem ROH utllltv routine. 
ROHUTL.BRC 

-0000 

-0000 

\ 

1 
2 
3 
4 
5 
6 
7 
9 

10 
11 
12 
13 
14 
l' 
16 
17 
19 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 

134 
135 
136 
137 
139 
139 
140 
141 
142 
143 
144 
145 
146 
147 
149 
149 
150 
151 
152 
153 
154 
155 
156 
157 
15B 
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" •••••••••••••••••••••••••• * •• *.****.* •••••••••••••••••••••••••••••••••••••••• 
,TITLE ROHUTL - Bv.tem ROH utilitV rautin •• 

COMPUTER - 90B9 A •• emb1v Languag. 
, ABSTRACT - Thi. module contain •• everal cammonlv u.ed subroutines 
, ••••••••••••••••••••••••••• * ••••••••••••••••••• * •••••••••••••••••••••••••••••• 

NAME ROHUrL - Bv.tem ROH utilitV routine. 
BUB TTL 

,.* •••••••• * •••• ***.*.**.*****.*****.** ••••••••••••••••••••• *.* •••••••••••••••• 
I PUBLIC DEFINITIONS 
, ••• * ••• * ••• * •••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••• , 

PUBLIC 
PUBLIC 

DEC LED 
DELAY 

, •••••••••••••••••••••••••••• **** ••• *.** ••••••••••••••••••••••••••••••••••••••• 
EXTERNAL REFERENCES 

•••• * ••••••••••••••••••••••• * •• *.*.***.*** ••••••••••••••••••••••••••• * ••••••••• , 
SECT 
EXTRN 

ROHDAT 
PRCO_H:BYTE , Parall.l control part memarv (ROHDAT) 

, •••••••••••••••••• * ••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••• 
, LOCAL CONSTANTS 

INCLUDE PEO:PORTADDR.EOU 
INCLUDE PEO:VECTOR.EOU 

, ••••••••••• * •••••••••••••••••••••• * •• * ••••••••••••••••••••••••••••• * •••••••••• 
I , ••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I CODE SEGHENT DEFINITION 
, ••••••••••••••••• * ••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••• , 

BECT 
ASSUHE 

ROHeOD 
CS:ROHCOD 

, ••••••••••••••••••••••••••• * ••••••••••••••••••••••• * •••••••••••••••••••••••••• 
, HODULE ENTRY POINT 
, ••••••••••••••••••••••••••• * ••••••••••• * •••••••••••••••••••••••••••••••••••••• 
I , , SETPRT - Initialize data parts according to table (In the current CSt 

The format of the table i.: 

DB 
DB 

(port), (data) 
OFFH I Table delimiter 

Where port I. an B-bit port ad dr.... End of table denoted bV a 
port value of OFFH. It is r.commended this routine b •• xecuted 
with interrupts disabled. Thts method .av •• 1 bvte over 
conventtonal "HOV AL,XX, OUT XX,AL" initialization I' the 
number of port. to be initialized i. 4 C9-bvte table). Th.re 
are corresponding .avings for larger table. 

INPUT: C8:81 = Address of table 



ROMUTL - Sv.te. ROM utllltv routine. 
ROMUTL.SRC 

-". .. "!':' 

0000' 
0000' 
0001' 
0001' 
0003' 
0003' 
000" 
0007' 
0009' 
OOOA' 

50 

BO AD 

FE CB 
75 FC 
E2 FB 
58 
C3 

U9 
160 
161 
162 
163 
164 
16' 
166 
167 
168 
169 
170 
171 
17:l 
173 
174 
175 
176 
177 
17B 
179 
180 
181 
182 
lB3 
lB4 
lB' 
186 
187 
lBB 
189 
190 
191 
192 
193 
194 
195 
196 
197 
19B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 
209 
210 
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OUTPUT: 
USED: 
STACK: 

ASSUME 
I 

I 6ETPRT PROC 
I MOV 
I BPI: 

LODB 
CMP 
JZ 
MOV 
LODB 
OUT 

I LOOP 
16P2: 

RET 

(none) ports are initialized 

2 
CB:ROMCOD 

NEAR 
DH.OO 

BYTE PTR 
AL,OFFH 
SP2 
DL.AL 
BYTE PTR 
DX.AL 
SPI 

CS: [61] 

C6:[SI] 

I Ports are below 100H 

get the port 
Q: End 0' the list 7 

V: That's all, then 
N: Bet up OX to point to port 

get the data 
I Sp it it out 
I Do 'em all 

I *** RETURN *** 

1****************************************************************************** 
I 

I DELAV - delav 'or (CX) millisecond. 

INPUT: 
OUTPUT: 
USED: 
BTACK: 
ABSUME 

I 

CX - length 0' del~v in milli.econd. 
(none) 
CX 
4 
CB:ROMCOD 

DELAY PROC NEAR 
PUSH AX 

DELI: 
MOV AL.OAOH I Empiricallv derived u.lnll MOB timer 

DEL2: 
DEC AL 
JNI DEL2 i' not I lII.ec 
LOOP DELI if not de.ired count 
POP AX 
RET I *** RETURN *** 

1*************************-*******-******************************************** 
I 

DECLED - Thi. subroutine reads the st.te 0' the LED'. 'rom RAM, 
decrements it. writes it back to RAM and output. the 
new state to the LED port. 

INPUT - (none) 

PUTPUT - AL = New Itate of LED'S (i.e. PRCO_M-l) 
LED'S decremented and LED ram bVte updated 

USED - AL 



ROMUTL - Sv.tem ROM utilitv routine. 
ROMUTL.SRC 

OOOB' 
OOOB' 
0010' 
0011 ' 
OOliit' 
001~' 
0017' 
0019' 
0018' 
0010' 

OOlF' 

OooU' 
0023' 

0026' 
0026' 
00iit7' 

iitESE IE CISO 
'Ie 
FA 
AO 0001" 
SA EO 
iit4 07 
3C 07 
74 09 
SA C4 

FE CO 

E6 03 
Aiit .0001" 

90 
C3 

iitlt 
iitliit 
iitl3 
iit14 
iitl~ 

iit16 
217 
iitlS 
iitl9 
iitiitO 
iitiitl 
iit22 
iit23 
iitiit4 
iit2~ 
iitiit6 
iitiit7 
iitiitS 
iitiit9 
iit30 
iit31 
232 
233 
iit34 
iit3' 
iit36 
iit37 
238 
iit39 
iit40 
241 
iit4iit 
iit43 
iit44 
iit4~ 
iit46 
iit47 
iit48 
iit49 
iit'O 
iit:u 
iit5iit 
iit53 
iit54 
255 
256 
257 
iit58 
259 
iit60 
iit61 
iit6iit 
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STACK - NONE 

......................................... ~ .................................... . 
• 

ASSUME CS:ROMCOD 

• DEC LED PROC NEAR 
HOV 
PUBHF 
CLI 
HOV 
HOV 
AND 
CHP 
.JE 
HOV 
CALL 
INC 
CALL 
OUT 
HOV 

• 

DS.WORD PTR 

AL.PRCO_H 
AH.AL 
AL.07H 
AL.07H 
HUDEC 
AL.AH 
BWPLED 
AL 
SWPLED 
PRCO_P. AL 
PRCOJ1.AL 

CS: DBADDR+CBWRAP • Set up DB •• ROMDAT 
Save c.11.r. '1 ••• (Interrupt .t.t •• 
Interrupt. 0" 
g.t copv 0' LED'. 'rom RAM 
Save LED .t.t. in AH 
H ••• 0" l •• t three bits 
Q: Are thev .11 "Iero" 1 
Y: Then return (no decre •• nt) 
N: get copv 0' LED'. b.c. 
Sw.p the LED'. 'or the INC 
•••• nd decr.ment LED'. (inverted) 
go SWAP bit. 0 ~ iit 
Output n.w LED'. 
Save new LED .t.te in RAH 

HUDEC: 
POPF Re.tore c.llers '1 ••• 
RET • All dane !!! ...... _ ........... _ ........................................................... . 
THIS ROUTINE IS USED TO SWAP 81TS 0 ~ iit IN SOFrWARE 

INPUT - AL • STATE OF THE LED'8 

OUTPUT - AL • CORRECT STATE OF THE LED'S ... _ ... _ ..................................................................... . 
SUP LED PRoe 

HoV 
XoR 
AND 
TEBT 
..INZ 

TESTO: TEBT 
..INZ 

TESTiit: TEBT 
..INZ 

UPBITS: 
OR 
RET 

KEEPI: OR 
..IMP 

NEAR 
BL.AL 
CL.CL 
BL.7H 
BL.2H 
KEEP I 
BL.IH 
BWAPO 
BL.4H 
SWAP 2 
AND 
AL.CL 

AL.OFSH 

CL.OOOOOOIOB 
TESTO 

SAVE LED'S 
CLEAR CL 

• HASK OUT LAST THREE BITS 
• Q: IS SECOND 81T SET 1 

Y: THEN KEEP IT A ONE. 
Q: IB FIRST BIT SET 1 

• Y: THEN SWAP BIT 0 WITH 81T 2 
Q: IS THIRD BIT SET 1 
Y: THEN SWAP BIT 2 WITH 81T 0 

• CLEAR LAST THREE BITS 
• OR IN NEW CORRECT LED'S 
• ALL DONE 

• KEEP SECOND 8IT(I) A ONE 
• GO TEST THE OTHER BITS 



'\ 

, ' 

, \ 

I 

:, 

OJ 

ROHUTL - Bv.tem ROM ut'I'tv ~out'n •• 
ROMUTL.BRC 

No .T~O~. detected 

263 
264 
26~ 
266 
267 
2bB 
269 
270 
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I 

I SWAPO: OR CL,00000100B 
I ..IMP TEST2 
I 

I BWAP2: OR CL,OOOOOOOlB 
..IMP UPBITB 

END 
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I CHANQE THIRD BIT(2) TO A ONE 
I 00 TEST BIT THREE 

I CHANOE FIRST 8IT(0) TO A ONE 
I 00 UPDATE THE NEW BITS 



SYSORQ - St.te.·organi.ation .odule 
SYSORQ.SRC 

-0200 
-IB20 
-2000 

-0000 

-COOO 

COOO' 

COOO' 
"0200 

1 
2 
3 
4 
5 
6 
7 
9 

10 
It 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3S 
39 
40 
41 
42 
43· 
44 
45 
46 
47 
4B 
49 
:so 
:51 
52 
53 
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, •••••••••••••••••••••••••••••• *.*.* ••••• *.*******.*****.***.*.* ••• **.*******.* 
TITLE SYSOR9 - St.te. organization module 
COMPUTER - BOBB A •• embl, Language (BSO As •• mbler) 
ABSTRACT - Thi. module defin •• the 'latout' o' the Pega.u •• ,.te •• e.orv. 

1*****.**.*** ••••• **** ••••••••• * •••••••••••• * ••••••••••••• ****** ••••••• * •• *.*** 
NAME SYSORQ - S,stem organization .odule 
SUB TTL 

, •• *.***.******.****.****.**.*.* ••• *.* •••••••• * •••••••••••••• * ••••••••••••••••• 
I PUBLIC DEFINITIONS 
.******.** •••••••••• * •• ** •••• * •••••••••••• ** ••• *.**.***.* ••• *.***.**.*.*.*.**** 
I 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

BOOTLO 
BOOTMV 
BOOTS I 
EPROM 
ROMF4 
ROMF6 
ROMFB 
ROMFA 
ROMBII 
SYBROM 

, ••••• ***.** •••••• ** •••• * •• * ••• *.*.* •••• ***.* ••••• ** •• *.* •••• ** ••••••••••••• *** 
LOCAL CONSTANTS 

•• ** •• * ••••••• *.* ••••••••• * ••••••••••••••••••••••••••• * ••••• * •••••••••••••••• ** , 
BOOTSI 
CRTMSI 
ROMS II 

EGU 
EGU 
EOU 

200H 
lB20H 
2000H 

• Ha •• I.e o. boot .ector loaded at BOOTLO 
• Si.e o. memor, that Alpha board tall. to 
I ROM boundaries are BK 

, •• * •••••••••••••••••• * ••••••••••••••••••••••• *.**.*.**.*** •• ** ••• *** ••••••• * •• 
• SEgMENT DEFINITION 
, ••• *.** •• *.* •••••••••••••••••••• *.** •••••••• ***** ••••• ****** •• * •• *.**** •• *.*.* 
• 

I 

ABSO ,. locat.d at ab.olute m.morv addr ••• O. It I. u •• d during .,.t •• 
inttlall.ation and diagnostic. to acc •••• ,.t •• con.tant. and interrupt 
v.ctor. in low RAH ( •• e VECTOR.EGU). 

BECT 
ASSUME 

ORQ 

ABSO 
CS:ABSO. DS:ABSO 

OCOOOH I BOOT SECTOR LOADED HERE 

BOOTt1V LABEL BYTE I This lab.l u •• d a. r.' to load boot .ector 
(al.o a. ba •• 'or ROM lnlt .tacl) 

aOOTLO PROC FAR I DKaOOT Jump. to here a,t.r boot 1. load.d 
DS BOOTSI I .p.ce 

1------------------------------------------------------------------------------
ROMDAT I. the dedicated RAM area allocated to the BK S,.tem ROM on the 
main board. Th. optional ROMs are each allocated a •• parate data area. 

.,:--; 



I 
I 

i 
!! 

BYBORO - Bv.t.m org.nil.tion Module 
9YBORO.SRC 

-0000 

0000' 

-0000 

-lB20 

54 
55 
:J6 
S7 
S8 
59 
60 
61 
62 
63 
64 
65 
66 
67 
6B 
69 
70 
71 
72 
73 
74 
75 
76 
71 
78 
79 
80 
81 
82 
83 
84 
8S 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
103 
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, 

Ther. i •• s.t o' words in the int.rrupt v.ctor .r.a 0' m.morv (ABSO). 
that contains the location and .iz. 0' the blocks. Each ROM h.s it. own 
2 word. (s •• VECTOR.EGU). The location OSAOOR cont.in. a point.r to 
ROMDAT. and the location DSSllR contain. the .ile (in bVt •• ) 0' ROMDAT. 
The other loc.tion. (DSADDa and DSSlla) cont.in corre.ponding pointer. 
.nd .ile. 'or the option ROMs. 

The.e value. (elcept 'or DSADDR/DSSllR) .re initi.liled to lero during 
Bvstem ROM powerup. Each optional ROM i. r •• ponlibl. 'or .lloc.ting 
it. own data are. when it Is called 'rom PUPTBI. Thi. i •• ccompli.h.d bV 
looking .t the DSSII. location. prior to the curr.nt one •• canning 
b.ckward. until a non-zero DSBII. i. encount.r.d. Thi. value i •• dJu.ted 
.nd add.d to the corre.ponding DSADDI to 'arm the n.lt contiguous .egm.nt 
.ddr •••• nd the curr.nt DSSIZa i. '111.d in. Th •• il. mu.t b •• multipl. 
o. 16. i.e. the low order 4 bit. mu.t be I.ro. Thi. i. 'or •••• 0' 
conver.ion to s.gment addre •• es 'or calculating tot.l RAM d.ta ar.a IiI •• 
.tc. Note that the ROM initial11.tion routines .r. c.ll.d in the ord.r 
0.2.4.6.B where the numbers corr.spond to the ROMs .t o".et. o. 0000. 
2000. 4000. 6000. and BODO 'rom the b.ginning 0' ROMCOD (th. Svst.m ROM 
i. at o., •• t AOOO). 

Th. memorv tl allocated .equentiallv .rom DSADDR luch th.t the data ar.a 
'or the entire •• t 0' ROM. in ROMCOD (th. a'orem.ntioned optional ROMs) 
b.gin •• t DSADDR. Th. total .ile o' the d.t •• r •• i. det.rmined bV 
.dding .11 the DSSII. value. tog.th.r, .inc ••• ch .il. h •• be.n rounded 
up to the n.are.t segment. Thi. impli •• th.t the v.lue. in the DS911. 
location. 'or non-installed ROM. must b. lero. 

Although ROMDAT t. Initial IV lo.ded here. the boot routine m.v chang. it. 
location to anvwh.re within the 1 Mbvte .ddre •• r.ng. 0' the proc ••• or. 
Thi. i. done bV changing all the DSADDa loc.tion. to point to the n.w 
location. (bV .dding/subtracting • con.tant) and th.n coPVing the data 
'rom D9ADDR to the n.w location. Th. length 'or the move is d.t.rmin.d 
a •• hown above. b.ing the tot.l Iii. o' .Ilocat.d RAM are.. Int.rrupt. 
.hould b. disabl.d during this proc •••• 

NOTE: R.m.mb.r that the DSADDa v.lu •• ar ••• gment valu ••• while the 
DSBlla value. are in bVt ••• 

SECT 
ASSUME 

ROMDAT 
CS:ROMDAT 

INRMDT LABEL BYTE , ROMDAT data initl.11V load.d har •• 
I 

,------------------------------------------------------------------------------
CRTDAT i. the Alpha-board screen RAM. 

SECT 
ASSUME 

OS 

CRTDAT 
CS:CRTDAT 

CRTHSl 



SVSORQ - S~st.m organilation module 
SVBORQ.BRC 

-0000 

0000' 
-2000 

::ZOOO' 
-2000 

4000' 
-.ZOOO 

6000' 
-2000 

BOOO' 
-2000 

AOOO' 

-0000 

No error. detected 

\. 

106 
107 
lOB 
109 
110 
111 
112 
113 
114 
11:5 
116 
117 
l1B 
119 
120 
121 
122 
123 
124 
12' 
126 
127 
12B 
129 
130 
131 
132 
133 
134 
13:5 
136 
137 
13B 
139 
140 
141 
142 
143 
144 
14:5 
146 
147 
14B 
149 

"0 
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,------------------------------------------------------------------------------

, 

ROMeOD I. located at absolute memorv addre •• OF4000H. Although the 
'V.tem ROM I. located at OFCOOOH. thl. leave •• pace 'or option ROM to 
be in the same .egment as the .v.tem ROM ••• u.e.ul, 'or e.ample. I. 
BASIC were to be put In ROM. Note that thl. I. 4BK 'rom the end o' RAM. 
allowing direct acce •• to the 'Ir.t 16K 0' RAM b~ taking advantage o' 
the fact that the hardware 'wrap.' mem~rv (the addre •• 'ollowing 
OFFFFFH I. OOOOOH). Thi, memorv I, ~cce •• ed bW ~dding the o"set 
(from ab.olute lero) to the con.tant CBWRAP defined In VECTOR.EOU. 

BECT ROMCOD 
ABSUME CS:ROMCOD 

The .ollowing label. corr •• pond to the .tartlng location. 'or the aptian 
ROM.. Th., are u.ed during .,.tem Initlaillatian to d.termin. the ROM'. 
pr ••• nc.. Not. that the ROM. ar. a •• umed to b. on BK boundari ••• 

ROMF4 LABEL BYTE 
ROMall 

, ROHO (no .ock.t on .ain board, future option) 
DB , 

ROMF6 LABEL 
DB , 

ROMFB LABEL 
DB , 

ROMFA LABEL 
DB , 

EPROM LABEL 
DB , 

BYBROtt LABEL 

BYTE 
ROMBIl 

BYTE 
ROHSIl 

BYTE 
ROMBIl 

BYTE 
ROttBIl 

BYTE 

, ROttOl (no .ocket on .ain board, future option) 

I ROH4 (no .ocket on main board, .uture option) 

, ROM6 (no .ock.t on .a.ln board, 'utur. option) 

, ROMB Btartlng loc o. main board option ROtt 

, Starting lac o •• ,.t.m ROtt 

,------------------------------------------------------------------------------
RESET i. located at absolute memor, location OFFFFOH. Thl. I. where the 
proc ••• or start. a,t.r being re.et (with CB - FFFFH. other '.g-reg' - 0) 

BECT RESET 
ASSUME CS:REBET 

END 



TII1ISR CRSOB6/11 v.~.ion 10.34.17 
TlI1ISR.SRC 

-DODO 

-0000 

I 
2 
3 
4 
~ 
6 
7 
B 
9 

10 
tl 
12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
2~ 
26 
27 
2B 
29 
30 
31 
32 
34 
35 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4~ 

46 
47 
4B 
49 
~O 

~1 
~OJ 

~3 
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••••• ***********-*-* •• _-.******* ••• *** •• ************.***********.**** •• *.*** •• 
TITLE TIMISR (SYSTEM TIMER INTERRUPT SERVICE ROUTINE) 
COMPUTER - BOBB ASSEMBLY LANGUAGE 
ABSTRACT - The .vstem timer interrupt .ervice rautine logic i. e •• cuted 

each time a clock tick occur. (25m.). Regi.ter DS i •• aved on the 
.tack of the interrupted logic. The timer interrupt proc ••• or 
.tack i. then u.ed to .ave regi.ters that are commonl, u.ed bV 
interrupt prace •• ar. (AX,BX.and ES) and regi.ter. that are u •• d 
local IV. 

At 2~m. interval. (each tick), the RoMTl11 .ubroutine i. called 
to perfarMti.ing .ervice. for the fi.ed event. defined in ROM. 
A tick counter i. incremented and checked to .ee if 100m. ha. 
elap.ed. If .0, the time of dav i. updated bV calling CLKSRV. 
I' lEX i. pre.ent in the .v.tem, TIMISR doe •• aft interrupt. to 
lEX logic to perform timing .ervice. 'or lEX (dvnamic) timing 
event. and to do time .licing operation.. If lEX i. nat in 
the .v.tem, the .oft interrupt logic .impl, do •• an IRET. 

On e.lt. this logic re.tare. all regi.ter. u.ed lacallv from the 
Interrupt proce •• ar .tack and Jump. to the common Interrupt e.it 
logic, pa •• ing the location a' the Interrupted logic' •• tack in 
regi.ter. ES and BX. 

• REGISTERS USED - none 

• STACK USED - B b,te. (u.er .tack) 
16 bvte. (Interrupt .tack) 

.******************* •• *******.****** •• ***************.****.********.* •• **.****. 
NAME TII1IBR 
SUB TTL 

.************.**.******** ••• ********* ••• *************.*.*****.*****.*****.*.*** 
• PUBLIC DEFINITIDNS 
.****************.***************************.************.***** •• ***.** •• ***** 

PUBLIC TlI1ISR 

,.******.*** •• *** •• * ••• * •• * ••• *.* ••• *.***.*.*.****.** •• *** •• * •• **.***********.* 
, EXTERNAL REFERENCES 
,******.*********.***.*.*.* ••• * ••••• * ••• *** •••• *****.*****.**.*.*.** •• ********* 

SECT 
EXTERN 
EXTERN 

SECT 
EXTERN 
EXTERN 
EXTERN 
EXTERN 
EXTERN 

RoMCoD 
CLKSRV:NEAR 
RoMTlM: NEAR 

RoMDAl 
DSKC_M:BYTE 
TI KCTR: BYTE 
TlMlSP: WORD 
TI1SPSV:WORD 
TMSSSV:WORD 

CLOCK SERVICES 
TIMING SERVICES 

MEMORY COPY OF TICK CTR LATCH 
TICK COUNTER 
TIMER INTERRUPT STACK SP 
WORD TO SAVE USER SP 
WORD TO SAVE USER SS 

(CLKDSR) 
(RoMTlM) 

(ROMDAl) 
(ROMDAl) 
CRONDAl) 
(RONDAl) 
(RONDAl) 



I; 
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TlMISR. SRC 

0000' 
0000' 
0001' 
OOOb' 
0008' 
OOOF' 
0013' 
001~' 
0017' 
OOlA' 
0018' 
001C' 
0010' 
0020' 
002:2' 
0024' 
0026' 
P02B' 
0029' 

OO:2A' 
0020' 
0031' 
0036' 
003B' 
0030' 
0040' 
0042' 
004:2' 

0044' 
004:" 

-0004 

-0000 

IE 
2EFE Ob CI9A 
2EBE IE CIBO 
BC 16 0007" 
B9 26 OOOb" 
BC DC 
BE 04 
8C OOO~" 
~O 

~3 
06 
AO 0003" 
24 FD 
Eb 00 
34 02 
E6 00 
FB 
:57 

EB 0002" ", ,
FE 06 0004" 
BO 3E 0004" 04 
7:5 OA 
C6 06 0004" 00 
EB 0001" 
CD ~A 

CD ~B 

~F 

2EBE IE C1BO 

54 
~~ 

~6 

:57 
:5B 
~9 

bO 
b1 
b2 
b3 

21B 
219 
220 
221 
222 
223 
224 
22~ 

226 
227 
22B 
229 
230 
231 
232 
233 
234 
23~ 

236 
237 
23B 
239 
240 
241 
242 
243 
244 
243 
246 
247 
24B 
249 
250 
251 
252 
253 
2~4 

2~~ 

256 
257 
2SB 
259 
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,****************************************************************************** 
, LOCAL CONSTANTS 

INCLUDE PEG:VECTOR.EGU 
INCLUDE PEG:PORTADDR.EOU 
INCLUDE PEG:LATCHES.EGU 

,****************************************************************************** 

LIMIT EOU 4 

BU8TTL MAIN 

NUMBER OF TICKS TO MAKE TIMING 
SERVICES. CLOCK SERVICES RESOLUTION 

•• *******************************.*******************************************.* 
, MODULE ENTRY POINT 
.***.******************.**.***************.*.*.*.* •• * •••• * •••••• * •• * •• ********* 

TlMISR 

NOTYET: 

SECT 
ASSUME 
ASSUME 

PROC 
PUSH 
INC 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
PUSH 
PUSH 
PUSH 
MOV 
AND 
OUT 
XOR 
OUT 
STI 
PUSH 

CALL 
INC 
CMP 
JNZ 
MOV 
CALL 
INT 

INT 

POP 
MOV 

ROMCOD 
CS:ROMCOD 
OS: ROMDAT 

FAR '" 
OS .,' 
BYTE PTR CS:INTCTR+CSWRAP", 
OS. WORD PTR CS:DSADDR+CSWRAP,., 
TMSSSV.SS '" 
TMSPSV,SP '" 
SP.DS '" 
SS.sP '" 
SP.OFFSET TIMIS~ '" 
AX ,., 
BX •• , 

ES '" AL. DSKC_M I , , 

AL.NOT TMR1EN '" 
DSKC_P,AL '" 
AL.TMRIEN '" 
DSKCJP.AL '" 

01 

ROMTIM 
TlKCTR 
TlKCTR. LIMIT 
NOTYET 
TIKCTR.O 
CLKSRV· 
TlMINT 

SLCINT 

, I I 

, , I 

I 

I 
,0: 
, N: 
, Y: 

01 I 

OS. WORD PTR CS:DSADDR+CSWRAPI 

• SAVE CURRENT DB ON USER STACK 
INCREMENT INTERRUPT COUNTER 
OS - ROM DATA SEGMENT 
SAVE CURRENT SS,SP 

BTACK BEG - ROM DATA SEGMENT 

SS,SP - INTERRUPT STACK PTR 
BAVE COMMONLY USED REGISTERS 

ON INTERRUPT STACK 

AL - COpy OF LATCH FROM MEMORY 

CLEAR THE TIMER INTERRUPT 

ENABLE INTERRUPTS 
SAVE REGISTERS USED LOCALLV 

HANDLE FIXED TIMING SERVICES 
INCREMENT TICK COUNTER 
REACH TIMING INTERVAL LIMIT ? 
NO TIMING OR CLOCK SERVICES VET 
RESET TICK COUNTER 
UPDATE TIME OF DAY 
HANDLE DYNAMIC TIMING SERVICES 

DO TIME-SLICING IF NEEDED 

RESTORE REGISTERS USED LOCALLY 
OS - ROM DATA SEGMENT 
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004111' 
004E' 
OO~OI' 

BE 06 0007" 
BD IE 0006" 
OIEFF 2E C164 

No erro~. detected 

.,.~; ~ 

\ 

260 
0161 
01601 
0163 
264 
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HOV 
HOV 
JHP 
BUD TTL 
END 

EB.THSSSV 
aX,THSPBV , 
DWORD PTR CB:XITVEC*4+CBWRAP, 

/-" , \ 

E9 - BB OF INTERRUPTED LOGIC 
ax - BP OF INTERRUPTED LOGIC 
TAKE COHHON INTERRUPT EXIT 

'\ 

I 
,; 
! 

.i' 

'.1 

(~ 



i 
1 

!J 

TIHSUB (TIHER SUBROUTINES) 
TIHBUB.SRC 

0000' 
0000' 
0004' 

-0000 

SO 65 03 7F ' 
CF 
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1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
15 
16 
17 
lB 
19 
20 
21 
22 
.23 
24 
25 
45 
46 
47 
4B 
49 
50 
51 
:t:z 
!t3 
:t4 
:t5 
56 
57 
:tB 
59 
60 
61 
62 
63 
64 
65 
66 
67 
6B 
69 
70 
71 
72 

******************** ••• *******.*********.*.*.**.* ••• * •••••• *** ••••• * •• ~ ••••• *. 
TITLE TIHSUB (TIHER SUBROUTINES) 
COHPUTER - BOSS ASSEHBLY LANGUAGE 
ABSTRACT - This .odul. contains subroutin.s th.t .r. c.ll.d vi •• 

so.t int.rrupt from the TIHINO •• cro. Th. 'ollowing subroutin •• 
.r. provid.d : 

TIHCAN C.nc.l a timing .v.nt 
TIHRST - R.start • timing .v.nt 

•• *.*.*.*.*.****.****.*.*.*.****.******** •••••• **.******* •• **.*.****.**.*.** •• 
NAHE TIHSUB (TIHER SUBROUTINES) 
SUB TTL 

, •• * ••••• *.*.****.** ••• ***.*********.*.***.*.* ••••••••• * ••• ** •• *****.********** 
, PUBLIC DEFINITIDNS 
, •• ** ••• **** ••• **.**.******************.**** •• *.*.*.***.*** •• ** •• * •• *.****.***. 

PUBLIC 
PUBLIC 

TI HC AN 
TlHRST 

•• *** •• *******.***** •• *** •••• *** ••• ** •••••• **.* •• **.*.** •••••••• *****.**.***.*. 
, LOCAL CONSTANTS 

INCLUDE PEO:TIHEVT.EOU 
,*******.*********.* ••• *.*.**.****.***.*.*.** •• *.*.*.*.*.*.***.***.* •••• * •• ** •• 

SUB TTL TIHCAN (CANCEL EVENT SUBROUTINE) 

SECT 
ASSUHE 

ROHCOD 
CS:ROHCOD 

.* ••• ** •• *.*********.*********.** •• ***.******.*.*.*******.** ••••••• *.*.*.* ••••• , 
,TITLE - TIHCANCTIHER CANCEL EVENT SUBROUTINE) 

ABSTRACT - This subroutln •• llows the c.ll.r to ••••• n .v.nt 
in.ctlv.. Th •• v.nt status bit I. r.s.t to Indlc.t. th.t 
the .v.nt is now Inactlv.. Sine. onl, Int.rrupt-ori.nt.d 
.v.nts .r •• upport.d at this tim •• the .v.nt .elnowl.dg.ment 
.lag is not ~h.cl.d. 

INPUT - DS.DI - EVENT ADDRESS 

OUTPUT Event i. now inaetiv. 

REOISTERS USED - non. 

STACK USED - 6 BYTES 

••• * •• *.****** •••••• *.**._.*-*.**_.**-* •••••• _ •••••• * ••• **_ •• *-*--*-** •••• ** •• 

TlHCAN PROC 
AND 
IRET 

FAR '" DB,DI - EVENT ADDRESS 
BYTE PTR IEVFLQ[DI1.NOT(1 BHL EVTSTA)", RESET STATUS BIT 

'" ** INTERRUPT RETURN ** 

SUB TTL TIHRST (RESTART EVENT SUBROUTINE) 
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TIHR8T (RESTART EVENT SUBROUTINE) TIHSUB.SRC 

OOO:J' 
OOO:J' B9 4:J 04 
OOOB' BO 40, 03 BO 

OOOC' CF 

No error. detected 

""..,: '\ 

73 
74 
7:J 
76 
77 
7B 
79 
BO 
Bl 
B~ 
B3 
B4 
B:J 
Bb 
B7 
BB 
B9 
90 
91 
92 
93 
94 
9~ 

96 
97 
9B 
99 

I ••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 
I TITLE - TIHR8T CTIHER RESTART EVENT SUBROUTINE) 

ABSTRACT - Thi. lubroutine .llo~. the caller to re.tart a timin, event. 

I INPUT 

OUTPUT 

The event Itatul bit I. relet to indicate that the event i. now 
inactive. Since onlv interrupt-oriented event. are .upported at 
thl. time. the event ac.no~led,ement '1., I. not chec'.d. 

OS,OI - EVENT ADDRESS 
AX - INITIAL COUNTER VALUE 

Event r •• t.rted 

I REQIBTERB USED none 

BTACK USED - 6 BYTES 

I ••••••••••••••••• ••• •• ••• ••• • •• ••••••••••••• •• • ••• • ••••••••••••••••••••••••••• 

TlHRST PROC 
HOV 
OR 

IRET 

SUB TTL 
END 

fAR 
IEVCTR[Oll,AX 
BYTE PTR IEVFLO[DI1.1 

III OS.OI - EVENT ADDRI AX - C[)UNT 
III SET INITIAL COUNT IN EVENT 

SHL EVTSTAIII SET STATUS BIT 
III NEW STATUS - ACTIVE 
I.' •• INTERRUPT RETURN •• 

I ,: 

, 
i! 

. ] 

\ 
i' 

i: 
j! 

I 

Ii 
\ 
\ 

'j 

'\ 
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TlMT9T.SRC 

0000' 

-0000 

-0000 

-0000 

"'0000 
"0001 
"0002 
-0003 
"000:) 

1 
2 
3 
4 
~ 
6 
7 
9 
9 

10 
11 
13 
14 
1~ 

16 
17 
lB 
19 
20 
21 
22 
23 
24 
2~ 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
3~ 

36 
37 

316 
317 
319 
319 
320 
321 
322 
323 
324 
32~ 

326 
327 
32B 
329 
330 
331 
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.******************.*****.* ••• ** •• *.*.*.*****.*******.*****.*****.*****.*****.* 
TITLE TIMTST - timers power up diagno.tici. 
COMPUTER - B088 ASSEMBLY LANGUAGE 
ABSTRACT - Thi. module contains the power up diagno.tic. that te.t the 

three timerl present in the PEGASUS main board. It i. a •• umed that 
the abillt~ to generate interrupti hill be.n pr.vio.u1V t.lted. 
Thi. t •• t .mpha.ize. the te.ting of the timer accuraccv in various 
timer interval •• 

•• *********************.*.***************************************************** 
NAME TIMTBT - PEGASUS power up timer t •• t 
SUB TTL 

,****.***-***.***************************************************************** 
• EXTERNAL REFERENCES 
.********.***********************.********************************************* 

SECT ROMDAT 
EXTERN DSKC_M:BYTE 
EXTERN PRCO_M:BYTE 
SECT ROMCOD 
ASSUMECS:ROMCOD 
EXTERN DSPDIE:NEAR 
EXTERN VECINI:NEAR 
EXTERN DECLED:NEAR 
EXTERN TOERR:ABS 
EXTERN T1ERR:ABS 
EXTERN T2ERR:ABS 
EXTERN LED100:ABS 

, DISK SELECT LATCH MEMORY IMAGE. 
, PRINTER OUTPUT LATCH MEMORY IMAGE. 

, DISPLAY FATAL ERROR and DIE. 
, ENTRY TO VECTOR INITIALIZATION. 

DECREMENT LED SUBROUTINE. 
TIMER 0 ERROR CODE. 
TIMER 1 ERROR CODE. 
TIMER 2 ERROR CODE. 

, LED ERROR CODE. 

(ROMDATt 
(ROMDATt 

(OUTPUT) 
(VECINI) 
(DECLED) 
(TSTERR) 
(TSTERR) 
(TSTERR) 
(ROMERR) 

.****************************.*****.******************************************* 
, PUBLIC DEFINITIONS 
,************************.***************************************************** 

PUBLIC TlMTST I ENTRY TO TIMER POWER UP DIAONOSTICS. 
,*************************** •• *.*.*.*.***.*** ••• *****.*.*********.************* 
• LOCAL CONSTANTS 

INCLUDE PEO:HARDWARE~EOU 

INCLUDE PEO:VECTOR.EOU 
,****************************************************************************** 

,************************.***************************************************** 
• BASE PAGE LOCATIONS 
,****************.*******.***.***********************.*******************.***** , 

SECT 
ASSUME 

, 
TMTTAB LABEL , 
TCMOD EOU 
TCLAT EOU 
TCEim EOU 
TepORT EOU 
TCPhOG EGU 

ROMCOD 
CS:ROMCOD. DS:ROMDAT. ES:ABSO 

Table 0; test cases. 

WORD Table 0' ca.e. te.ted. 

0 OFFSET TO MODE BYTE 
1 OFFSET TO LATCH BYTE 
2 OFFSET TO ERROR CODE 
3 PORT ADDRESS 
~ OFFSET TO PROGRAM VALUE 



TIHTBT - PEQASUS pow.~ up ttm.~ t •• t 
TlHTBT.BRC 

0000' 
0001' 
0002' 
0003' 
OOO~' 

0007' 
0009' 

OOOB' 
OOOC' 
OOOD' 
ooOE' 
0010' 
0012' 
0014' 

0016' 
0017' 
0018' 
0019' 
0018' 
001D' 
001F' 

0021' 
0022' 
0023' 
0024' 
0026' 
0028' 
OOilA' 

OOilC' 
002D' 
002E' 
002F' 
0031' 
0033' 
003~' 

0037' 
0038' 

-0007 
-0009 
-OOOB 

36 
00 
06* 
0014 
FFFF 
30C6 
FFCO 

36 
00 
06* 
0014 
30D4 
094F 
30AO 

B6 
80 
08* 
0016 
FFFF 
618D 
FFCO 

B6 
80 
08* 
0016 
186A 
0951 
1840 

76 
40 
07* 
0015 
FFFF 
618D 
FFCO 

76 
40 

, 

332 
333 
334 
33~ 

336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
3!tl 
3~2 

3~3 

3~4 
3~~ 

356 
3~7 

3'8 
3~9 
360 
361 
362 
363 
364 
36!t 
366 
367 
368 
369 
370 
371 
372 
373 
374 
37' 
376 
377 
378 
379 
380 
381 
382 
383 
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TCCtEK EQU 
TCLIH EQU 
THTSIZ EQU 

• CTCPROQ) 
• nCLlH) 

• nCCHEK) 

DB 
D8 
DB 
OW 
DW 
DW 
DW 

DB 
DB 
D8 
OW 
DW 
DW 
DW 

D8 
DB 
DB 
DW 
DW 
DW 
DW 

DB 
D8 
D8 
OW 
DW 
OW 
OW 

D8 
DB 
DB 
OW 
OW 
DW 
OW 

DB 
08 

7 

" 11 

OFFSET TO CHECK VALUE 
OFFSET TO LIMIT READ. 

PROQ • PROQRAMMED TIHER COUNT 
TIMER READ VALUE - (PROQ AND OFFEOHt - 20H 
RUN TIHE - PROQ + (PROQ - READ + 10) I 2) * CLOCK RATE 
LOOP COUNT - RUN TIME I LOOP TIME 
LOOP TIME - 21 * 200n •• c (LOOP' tl •• ) 

TC_SCO+TC_WRD+TC_HD3. 
TC_SCO+TC_LAT 
TOERR 
TlMERO· 
OFFFFH 
030C6H 
OFFCOH 

TC_SCO+TC_WRD+TC MD3. 
TC_SCO+TC_LAT 
TOERR 
TlMERO 
030D4H 
094FH 
030AOH 

TC_SC2+TC_WRD+TC MD3. 
TC_SCil+TC_LAT 
T2ERR 
TlMER2 
OFFFFH 
0618DH 
OFFCOH 

TC_SC2+TC_WRD+TC_MD3. 
TC_SCiZ+TC_LAT 
T2ERR 
TlHER2 
o 196AH 
0951" 
01840H 

TC_SCI+TC_WRD+TC_MD3. 
TC_SCI+TC_LAT 
HERR 
TIMER I 
OFFFFH 
0618DH 
OFFCOH 

TC_BCI+TC_WRD+TC_MD3. 
TC_SC I +TC_LAT 

Tlm.~ 0 .ad. 3 
L .. tch U •• ~ 0 
Tim.~ 0 ... 11 cod. 
Port .. dd~ ••• 'a~ tl •• r 0 
Tim.~ count 
Loop count - 52.429 ••• 
Tlm.r ~ ... d v .. lu. 

Tlm.~ 0 .od. 3 
L .. tch tlm.~ 0 
Ttm.~ 0 ... 11 cod. 
Port add~ ••• 'or tlm.~ 0 
Ttm.~ count 
Loop count - 10 m •• 
Tlm.~ ~ ... d v .. lu. 

Tlm.~ 2 .od. 3 
L.tchtl •• ~ 2 
Tlm.~ 2 '.11 cod. 
Port add~... 'o~ tlm.~ 2 
Ttm.~ count 
Loop count • 104.9 ••• 
Tlm.~ ~ ... d v.lu. 

TI •• ~ 2 mod. 3 
L.tch Um.~ a 
Tlm.~ iZ '.11 cod. 
Po~t .. ddr... fo~ tlm.~ 2 
Tlm.~ count 
Loop count - 10.0 m •• 
Time" ..... d v .. lu. 

Tim.~ 1 mod. 3 
L.tch Um.~ 1 
Time" 1 •• 11 cod. 
Po~t .dd~ ••• 'o~ tlm.~ I 
Time" count 
Loop count - 104.9 ••• 
Time" ~ •• d valu. 

Tlme~ 1 mode 3 
Latch tlm.~ I 
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T1NTST. SRC -.~ 

0039"", 07* 
003A' 0015 
003C' 3D09 
003E' 1744 
0040' -.,JCEO 

0042' 

0042' 
0044' 
0047' 
0049' 
0040' 
004E' 
0050' 
0053' 
0056' 
0058' 
0050' 
005D' 
005F' 
0061' 
0064' 

0067' 
0069' 
0060' 

006E' 

8A DA 
AO 0001 01 

24 F9 
oe 01 
A2 0001 01 

E6 00 
EB 001B 
AO 0001" 
24 FE 
A2 0001" 
E6 00 
OB DB 
75 06 
EB 0005" 
E9 0004" 

SA 03 
BO 09-
E9 0003· 

006E' BE 0000" 
0071' 
0071' 2E8D 4C 07 

3B4 
3B~ 

3B6 
3B7 
3BB 
3B9 
390 
391 
392 
393 
394 
39~ 

396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
40B 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
42~ 

426 
427 
428 
429 
430 
431 
432 
433 
434 
43~ 
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, 

DO 
OW 
DW 
DW 
DW 

TNTEND LABEL 

TlERR 
TINER I 
03D09H 
01744H 
03CEOH 

BYTE 

Timer t '.il cod. 
Port .ddr •• s 'or timer 
Tlm.r count 
Loop count • 25.0 .... 
Timer r •• d v.lu. 

I 

, Thl. is the .ntrv to the tlm.r dl.gno.tlcs. Th •• p •••• r tl ... I. t •• t.d 
'Ir.t, 'ollow.d bV the t •• t of the Int.rrupt drlv.n tl ... rs. 81 I. u •• d •• 
• polnt.r to the t.bl. of t •• t c ••••• 

, DL cant. In •• nv .rrors found from the Int.rrupt t •• t. 

DI •• bl. tlm.r Int.~rupt •• 

• 
TlNTBT: NOV BL,DL I • I O.t OR'D .rror bit. Into BL. 

NOV AL.DSKC_H '" Di •• bl. Int.rrupt., .n.bl •• p •••• r 
AND AL. (NOT THR1EN) AND (NOT THR2EN) I I • 
DR AL.SPKREN 
HOV DSKC_H,AL I • , O.t l.tch ... morv Im.g •• 
OUT DSKCY,AL , I , Writ. I .. a •• tD l.tch. 
CALL TBTMR I I • T •• t timers. 
HOV AL,DSKC_H I I I DI •• bl. the .p •••• r 
AND AL. (NOT SPKREN) I I I 
NOV DSKC_H.AL , I I B.v. l.tch .. e .. orv I ..... 
OUT DSKCy.AL "' Writ. I ... g. to l.tch 
DR BL,BL , I , Q: Anv .rror.? 
..INZ INFAIL I I , Y: go r.port th .... 
CALL DEC LED I , , N: d.cr ••• nt LED count. 
.n1P VECINI I I I 00 ••• cut. floPPV t •• t • 

Thl. I. the tl ... r '.Ilur. logtc. It place •• f.llur. cod. on the 
p.r.ll.l port for f.ctorv dlagno.tlc. purpo.... Thl. cod. Indlc.t •• 
th.t • '.llur. of on. of the tim.r. h •• occurr.d. 

I 

INFAIL: HOV 
MOV 
.JI1P 

DL,BL 
AL.LEDIOO 
DBPDIE 

",put .rror cod. Into DL. 
IIIAL· LED FAIL CODE. 
",F.t.l .rror stop. the CPU • 

Thl. PROC I. u •• d to t •• t all the tlm.r •• 
Th. m.thod 'or v.rlf,lng prop.r op.ration 0' th ••• tl ... r. I. bV 

, tr.ckln. the .lap •• d time with a .o,twar. loop/count.r .nd ob •• rving 
the timer intern. 1 CDunter at the proper time to ••• if It ... tch •• It. 
•• p.ct.d v.lu •• 

I 

TBTI1R 

TOLOOP: 

PRoe 
HOV 

NOV 

NEAR 
BI.OFFSET TI1TTAB '" get t.bl. 0' t •• t ca •••• 

eX.CS:TCCHEK[Sll '" ex • .o,twar. count.r v.lue. 

i 
" 
r 

".. 
! 

"~I 

, -

\ 
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TIMTBT.BRC 

0075' 

0079' 
007C' 
007E' 
00B2' 
00B3' 
00B7' 
0088' 
00B8' 

OOBA' 
OOBE' 
0090' 
0091' 
0093' 
0094' 
0096' 
0099' 
0090' 
009F' 
00A2' 
00A6' 
OOAB' 

00A9' 
00A9' 
OOAD' 

~EBB 54 03 

~EBA 04 
E6 17 
~E8A 44 0' 
EE 
~E8A 44 06 
EE 

E~ FE 

~EBA 44 01 
E6 17 
EC 
BA EO 
EC 
86 C4 
~:5 FFEO 
~E3B 44 09 
75 OA 
B3 C6 OB 
81 FE 004~" 
75 C9 
C3 

2EOA 5C 02 
ED FO 

No .~~or. d.tect.d 

436 
437 
43B 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
4'0 
451 
4'~ 
4:53 
4:54 
4:5:5 
4:56 
4:57 
458 
4:59 
460 
461 
46~ 
463 
464 
465 
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TOCNTL: 

MOV 

MOV 
OUT 
MOV 
OUT 
MOV 
OUT 

LOOP 

MOV 
OUT 
IN 
MOV 
IN 
XCHQ 
AND 
CMP 
..INZ 

NXTTBT: ADD 
CMP 
..INZ 
RET , 

OVERLM: 
OR 
..IMP 

END 

DX,CS:TCPORT[Sll '" DX - Timer port .ddr •••• 
Initialil. timer counter. 
AL,C9:TCMOD[SIl '" Select timer In mode 3. 
TIMCMD,AL '" 
AL,CB:TCPROG[Sll '" BL- Low bqte of counter valu •• 
DX,AL 
AL,CB:TCPROG+l[Sll 
DX,AL 

• 
AL, C8: TCLATeSI 1 
T1MCMD, AL 
AL,DX 
AH,AL 
AL,DX 
AL,AH 
AX,OFFEOH 
AX,CS:TCLIM[SIl 
OVERLM 
BI, TMTBIl 
BI.OFFSET TMTEND 
TOLOOP 

BL,CB:TCERR[Sll 
NXTTST 

, , , 
'" BH- High bqte 0' counter v.lu •• , , , 
",0: 8oftwar. counte~ v.lu. - 0 1 
'" N: Continu. in loop. 
", V: re.d tlm.r count.r v.lue. . , , 
'" Read tlm.r count.r value. 
", Bav. LSB In AH. , , , 
.,' Elch.nge LSB .nd MSB. 
." Provld. for .m.ll window (16 count) 
,., 0: counter v.lu. within limit. 1 
,., N: counter valu. wrong. 
•• , V: Point to n •• t te.t c ••• 
, •• 0: End of t •• t7 
.,. No, contlnu. te.ting of n •• t c •••• 
••• V •• , r.turn to call.r. 

I , • 

I •• No, ~epo~t timer e~ror 
",And do ne.t t •• t 

-('-.s-

( 
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TSTERR CRBOB6/11 verslon 10.34.17 
T6TERR.SRC 

-0000 
-0001 
-0002 \ 
-0004 
-OOOS 
-0010 

1 
2 
3 
4 , 
6 
7 
8 
9 

10 
11 
12 
13 
14 

" 17 
18 
19 
20 
21 
22 
23 
24 
2:J 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3:J 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
4:J 
46 
47 
48 
49 
:to 
:tl 
:t2 
:t3 

3-Aug-B3 16:'7:21 Page 1 

••••••••••••••••••••••••••••• **.** •••• * •••••••••••••• * •••••••••••••••••••••••• 
TITLE - TSTERR (POWERUP TEST ERROR CODES) 
COMPUTER - 80BB ASSEMBLY LANGUAGE 
ABSTRACT - THIS MODULE CONSISTS OF THE VARIOUS ERROR CODES THAT THE 

DIFFERENT PoWERUP TESTS MIGHT PUT TO THE PARALLEL PRINTER 
PORT TO CONVEY ADDITIONAL INFORMATION CONCERNING THE NATURE 
OF THE LED INDICATED FAILURE. 

REGISTERS USED - NONE 

STACK USED - NDNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME TSTERR 
SUB TTL , ............................................................................. . 

, PUBLIC DEFINITIONS , ............................................................................. . , 
PUBLIC ATMERR 
PUBLIC ATTERR 
PUBLIC CINTER 
PUBLIC CUR ERR 
PUBLIC CRAMER 
PUBLIC E_EVEN 
PUBLIC E_ODD 
PUBLIC E_REG 
PUBLIC E_CMD 
PUBLIC VIDERR 
PUBLIC VBLERR 
PUBLIC TOERR 
PUBLIC TlERR 
PUBLIC T2ERR 
PUBLIC ICNERR 
PUBLIC IVIERR 
PUBLIC TlMERR 
PUBLIC NHIERR 
PUBLIC KEYERR 
PUBLIC FLIERR 

8UBTTL MAIN , ............................................................................. . 
, MODULE ENTRY POINT 
, ••••••••••••••••••••••••••• ** •• ** ••••••••••••••••••• * ••••••••••••••••••••••••• 
, INTERRUPT CTRL ERROR CODES FOR PARALLEL PRINTER PORT , 
ICNERR 
IVIERR 
NMIERR 
TlMERR 
FLIERR 
KEYE~R 

EOU 
EIJU 
EIJU 
EIJU 
EIJU 
EOU 

OOH 
OlH 
02H 
04H 
OSH 
10H 

CONTROLLER ERROR (IHA). 
INVALID INTERRUPT ERROR. 
NMI ERROR FAILURE. 
TIMER INTERRUPT FAILURE. 
FLOPPY INTERRUPT FAILURE. 
KEYBOARD INTERRUPT ERROR. 

! 



TBTERR 
MAIN 

CRSOS6/11 v.r.ion 10.34.17 
TBTERR.SRC 

-0020 
-0040 
-OOSO 

-0001 
-0002 
-0004 
-oooa 

-0001 
-oomz 
-0004 
-oooa 
-0010 
-0020 
-0040 

No .rror. d.t.ct.d 

-. 

54 
55 
56 
57 
5a 
59 
60 
61 
62 
63 
64 
65 
66 
67 
loa 
69 
70 
7t 
72 
73 
74 
75 
76 
71 
7a 
79 
ao 
al 

3-Aug-a3 16:57:21 Page 1-1 

I •••••••••••••• ••• ••• •• •••• • •••••• • •••• • •••• •• ••••••••••••••••••••••••••••••••• 
I TIMER ERROR CODES FOR PARALLEL PRINTER PORT 
I 
TOERR 
TIERR 
T2ERR 

EGU 
EGU 
EGU 

20H 
40H 
aOH 

TIMER 0 ERROR. 
TIMER I ERROR. 
TIMER 2 ERROR. 

I •••••• • ••• ••••••••••••••••• ••• ••••••• ••• ••••• ••••••••••••••••••••••••••••••••• 
I DISK CTRL ERROR CODES FOR PARALLEL PRINTER PORT 
I 
E_EVEN 
E_ODD 
E_REQ 
E_CMD 

EGU 
EGU 
EGU 
EGU 

OIH 
02H 
04H 
OSH 

Ev.n-ord.r Itlt In •• cltu' Itad .rror 
Odd-ord.r Itlt In •• cltu. It.d .rror 
FDC r.gl.t.r Itad .rror 
Command ••• cutlon error 

I ••••••••••••••••••••• • •• • •••••••• ••• ••••••• • •••••••••••••••••••••••••••••••••• 

• CRT CTRL ERROR CODES FOR PARALLEL PRINTER PORT 
I 

ATMERR EGU 01H Attriltut. m.mor, '.Ilur •• 
ATTERR EGU 02H Attr'ltute latch '.Ilure. 
CURERR EGU 04H Controller 'allur. (cur.or). 
CRAMER EGU OSH Charact.r m.mor, '.Ilure. 
VIDERR EGU 10H Video output '.llure. 
CINTER EGU 20H CRT Int.rrupt 'allur •• 
VBLERR EGU 40H V.rUcal 1t1ant Interrupt .allur •• 
I ••••••••••••• •••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 

END 

/'-'" 
i \ 
,;~ ,.,-1/ 

) 

I· , ' 

, ! 

r 

'I! , I . , 

i, 
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I 

I 
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.I ' 
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VECINI - ABBO initialilationl vectors. s,stem in'o 
VECINI.BRC 

CRBOB6/11 verllon 10.34.17 3-Aug-B3 16:57:33 Page 1 

\ 

-0000 

1 
2 
3 
4 
5 
6 
7 
8 
9 

io 
II 
12 
13 
14 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 • 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4B 
49 
50 
:u 
52 
53 

••••••••••••• _* ••• ***** ••• ** •• *.* ••• *.** ••• * •• ******.* ••••••• * •••••• *** ••••••• 
TITLE - VECINI - ABSO initializationl vectorl. I,ste. in.o 
COMPUTER - BOBB Assembl, Language 
ABSTRACT - This routine is responsible '01' Initlaliling the Interrupt 

vectors. BlOB Inter'ace vectors. and various svstem in'ormatlon 
contained In the 'Irst lK of RAM. Note that all unused interrupt 
vector. are .et to WILDt •• 

.** BE WARNED: THIS MODULE IS AFFECTED BY ANY CHANGES IN THE 
FILE 'VECTOR.EQU' DUE TO THE FACT THAT THE VECTOR INITIALIZATION 
TABLES MUST MATCH THE VECTOR EQUATES. 

**** •• *** •••••• * ••••••••••• ** •••• ______ ._. ____ *.* ____ **** •• *._e***** •• *.* ••••• 
NAME VECINI - ABSO InlUalh.Uonl vector ••• vstem In'o 
BUB TTL 

I.e •••• *.*.* ••• ***.*.* ••• -****_*_**** ••••• _ ••• _ ••• _ ••••••••••••••••••••••••• * •• 
I PUBLIC DEFINITIONS 
, •••••••••• * •••• ****.********.****.***.*.** ••• * •• *.* •• * •• *.****.****.**.* •• ***. 
I 

PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

FILVEC 
VECINI 
VECTBO 
VTOLEN 

1**· •••• ****······*·*****··**--*-*-*_·*-*·.·_·**-_·**---.*.* •• *.*-*-_._ •••••••• 
I EXTERNAL REFERENCES 
, •• *.*.* ••• * •••••••••••• ** •••• * ••• _-_.* ••• *.*.* •••••••••••••••••••••••••••••••• 
I 

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

SECT 
EXTRN 

BEEPIO:FAR 
CLK_lo:FAR 
CFG_lo:FAR 
CRT_IO:FAR 
DSK_lo:FAR 
DSKISR:FAR 
DSKTST:NEAR 
FATAL: FAR 
INTRET:FAR 
INTXlT: FAR 
KEY_lo:FAR 
KEYISR:FAR 
KPAUSE:FAR 
PUPNMI:FAR 
PRT_lo:FAR 
PWRUP:FAR 
T1MCAN:FAR 
T1MISR: FAR 
T1MRST: FAR 
WILDtt:FAR 

ROMDAT 
RMDTSZ:ABS 

Svstem .eeper 1/0 handler (BELDSR) 
Tlme-o'-da, cloc' 110 handler (CLKDSR) 

I Svste. Configuration 'unction (CONFIQ) 
I Screen 1/0 handler (CRTDSR) 
I FlopPV dis. 110 handler (DSKDSR) 
I Dis' interrupt service routine (DSKDSR) 
I Entr, point '01' the FDC hit routine (DSKTSn 
I Fatal errar handler (OUTPUT) 
J Camman IRET instruction (for dummiesJ(INTXITJ 

Comman interrupt e.lt logic CINTXIT) 
Kevboard 110 handler (KEYDSRJ 
Kevboard Interrupt service routine (KEYDSRJ 

J K.Vbo."d default paus •• ev handler (KEYDSR) 
J Pow.rup NMI interrupt •• rvice routlne(oUTPUT) 
J Printer 1/0 handler (PRTDSR) 
I Pow.rup reset starting lacatlon (RESET) 

Timing services - canc.l event (TIMSUBJ 
Timer Interrupt service routine (TIMISR) 
Timing services - re.tart event (TIMSUB) 
Une.pected (Wild) Interrupt handler (OUTPUT) 

J Size o. ROMDAT data area (ROMDAn 

" 

( 

.i 
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VECINI - ABSO Inltl.ll •• tlanl yectar ••• V.t •• In.a 
VECINI.9RC 

CRBOB6/11 yer.lan 10.34.17 3-Au.-B3 16:'7:36 P.,. I-I 

0000' 

0000' 
0004' 
OOOB' 
OOOC' 
0010' 

0014' 

0014' 

0014' 
OOIB' 
OOIC' 
0020' 
0024' 
002B' 
002C' 
0030' 

-0014 
-OOIB 

-0000 

0014" 0000" 
0014" 0000" 
000£" 0000" 
0014" 0000" 
0014" 0000" 

-OOOA 

0014" 0000" 
0014" 0000" 
0014" 0000" 
oOla" 0000" 
0014" 0000" 
0014" 0000" 
0006" 0000" 
OOOC" 0000", 

'4 
" '6 
'7 
5B 

152 
153 
154 
1'5 
156 
157 
I'B 
1'9 
160 
161 
162 
163 
164 
16' 
166 
167 
16B 
169 
170 
171 
172 
173 
174 
17' 
176 
177 
17B 
179 
IBO 
IB1 
IS2 
IS3 
IS4 
IB' 
IB6 
IB7 
IBB 
IB9 
190 
191 
19a 
193 
194 
195 
196 
197 
19B 

, ....................................................................•......... 
, LOCAL CONSTANTS 

INCLUDE PEG:VECTOR.EOU , ............................................................................. . , , 
,------------------------------------------------------------------------------• TP'VEC EBU (OYFINT.4)+4 
TP6VEC EOU TP'VEC+4 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• CODE 6EOHENT DEFINITION 
I •••••••••••••••••••• • ••• • •••• •••••••••••••••••••••••• ••••••••••••••••••••••••• , 

SECT ROPK:OD 
ABBUME CB:ROHCOD 

I •••••••••• • ••••••• ••••••••••••••••••••••••• •••• • •••••••••••••••••••••••••••••• 
I LOCAL DATA AREA 
I ••••••••••••••••• ••••••••••••••••••••••••••••••• •• ••• ••••••••••••••••••••••••• 
I 

I 

Th •• e •• t. a' Y.ctor •• r •• oy.d Inta the BOBB Int.rrupt .r •• 
(T.bl. VECT80 I •• av.d bV the rautln. RAMINI) 

I 
VECT80 

, 

LABEL 

DO 
DO 
DO 
DO 
DO 

WORD 

WILD •• 
WILD .. 
PUPNMI 
WILD .. 
WILD •• 

I T.bl. 0 - Prac ••• ar tr.p. 

I Int.rrupt 0 - Dlyld.-b,-•• ra tr.p 
I Int.rrupt I - Sln,I.-.t.p tr., 

Int.rru,t 2 - Nan-••••• bl. Int.rru,t 
Int.rrupt 3 - Br •• ' (.In.l.-bvt.) .a,t Intr 

I Interrupt 4 - Ov.r'la. tr.p 

VTO£ND LA8EL 
VTOLEN EOU 

WORD 
(VTOEND-VECTBO )f2 

,------------------------------------------------------------------------------VECTBI LABEL WORD I T.bl. I - P •••• u •• ,.t •• vector. 

H.rd •• re Int.rrupt.: 

DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 

WILD •• 
WILD •• 
WILD •• 
TlMISR 
WILD •• 
WILD .. 
D6KIBR 
KEYI9R 

810B Inter'.ce vector. 

Int.rrupt 40H - IRO (unu •• d) 
Interrupt 4tH IRt (unu.ed) 

I Interrupt 42H IR2 (unu.ed) 
I Interrupt 43H - IR3 CTimer I) 
I Interrupt 44H IR4 (unu.ed) 

Interrupt 45H IR' (Parallel part ACK) 
Interrupt 46H IR6 (01.' controller) 

I Interrupt 47H IR7 (Ke,board USART) 



VECINI - ABBO Inltlalllatlanl v.ctars, svst •• Info 
VECINI.8RC 

CRBOB6/11 version 10.34.17 3-Aul-B3 16:51:36 Pa •• 1-2 

0034' 
003S' 
003C' 
0040' 
0044' 
004S' 
004C' 
om,o' 

0054' 
005S' 
OO'C' 
0060' 
0064' 
006S, 
006C' 
0010' 

0014' 
001S' 
001C' 
OOSO' 
00S4' 
OOSS' 
OOSC' 
0090' 

0094' 
0096' 
009S' 
009C' 
OOAO' 
OOA4' 
OOAS' 
COAC' 
OOAE' 
OOAF' 

OOBO' 
0082' 
OOB4' 

000'" 0000" 
0004" 0000· 
OOOB" 0000· 
OOOF· 0000· 
00 ... • 0000· 
000'" 0000· 
0002· 0000· 
0003· 0000· 

OOOS· 0000" 
0013" 0000" 
0011· 0000" 
0014" 0000· 
0014· 0000· 
0014- 0000· 
0014- 0000· 
0009" 0000· 

0009" 0000· 
OOOA" 0000· 
0009· 0000· 
0009· 0000· 
OOOD· 0000· 
0009· 0000· 
0009" 0000" 
0009" 0000· 

0000' 
00.,. 
0000 000(' 
0000 0000 
0000 0000 
0000 0000 
0000 0000 
0000 
00 
00 

0000 
0000 

-00'0 

, 

199 
200 
201 
202 
203 
204 
20' 
206 
207 
20S 
209 
210 
21t 
212 
213 
214 
215 
216 
al1 
alS 
al9 
2ao 
a21 
2:Z2 
2:Z3 
a24 
2a, 
a:Z6 
227 
a2S 
a29 
230 
231 
23a 
a33 
a34 
23' 
236 
231 
23S 
239 
240 
241 
242 
243 
244 
245 
246 
247 
24S 
249 
2'0 

DD 
DD 
DD 
DD 
DD 
DD 
DD 
DD 

DD 
DD 
DD 
DO 
DD 
DO 
DD 
DD 

DD 
DD 
DD 
DD 
DO 
DD 
DD 
DD 

DW 
DW 
DD 
DD 
DD 
DD 
DD 
DW 
DB 
D8 

ow 
OW 

VTIEND LABEL 
VTlLEN EQU 

BEEP 10 
CRT_IO 
I(EV_IO 
PRT_IO 
WILD .. 
D6K_1O 
CLI(_IO 
CFO_IO 

FATAL 
TlHRST 
TlHCAN 
WILD •• 
WILD •• 
WILD •• 
WILD •• 
INTRET 

INTRET 
INTXIT 
INTRET 
INTRET 
I(PAUSE 
INTRET 
INTRET 
INTRET 

ROHDAT 
RHDTSI 
00000000 
00000000 
00000000 
00000000 
00000000 
0000 
00 
00 

1 Interrupt 
1 Int.rrupt 

Interrupt 
Int.rrupt 
Int ... rupt 

1 Int.rrup t 
1 Int ... rupt 
1 Inta .. rupt 

Int ... rupt 
Int ... rupt 
Int.r .. upt 
tnt.rru,t 
Int.rrupt 
Int.r .. upt 
Int.rrupt 

1 Inta .. rup t 

1 Int.rrupt 
1 Intarrupt 

Inta .. rupt 
Int.rrupt 

1 Int.rru,t 
• Int.rrupt 
• Int.rrupt 
• Int.rrupt 

4BH 
49H 
4AH 
4BH 
4CH 
4DH 
4EH 
4FH 

'OH 
'IH 
'2H -
,:JH 
'4H 
,:tH 
'6H 
S7H 

SBH 
'9H 
'AH 
'BH 
SCH 
'DH 
'EH 
'FH 

Bv.t~m b.ep.r 110 
Bcr •• n 110 
I( • .,ba.... 110 
Prlnt.r part 110 
••• UNUBED ••• 
Flapp,.I •• Int.r'.ce 
TI •• -a'-dav clacl 110 
B,st •• conll,u .. atlan 

Fata •• "1'01' trap 
R •• ta .. t tl.lnl .v.nt 
C.nc.l tl.ln •• v.nt 
Cunus ••• 
Cunu •••• 
(unu •• d. 
Cunu •••• 
CRT charact.r .applnl v.ctar 

TI ••• llclnl C.verv 25 ••• c' 
Cammon Int.rrupt •• It routine 
D,n. tl.lnl •• rvlc.s C100 •• ) 
I( • .,baar •• applnl vector 
I(.vbaard pau •• 'e, vector 
I( •• baa ... br.a. '.V v.ctar 
I( •• baa .. d print screen v.ctar 
M.vbaar' ,u.ulnl vector 

• DSADDR - BV.t •• ROM DB s •••• nt a •• r.ss 
DSBIIR - SV.t •• ROM DB .I.a In bVt •• 

• DBADDO/DB9110 -o,tlan ROM 0 DB ln'a 
• DSADD2/DB6112 - Option ROM 2 D9 In'o 
1 DSADD4/DBBI14 - Option ROM 4 DB ln'o 
• D6ADD6/DBSI16 - Option ROM 6 DS In'a 
• DSADDS/D9811B - Option ROM S DB In'a 

HEM911 
INTCTR 

• DRVBYT 

0000 SVBCOI 
0000 BVBC02 
WORD 
CVTIEND-VECTBIJ/2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• HODUl.E ENTRV POINT 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• VECINI - Inltlall •• the Int.rrupt v.ctars an •• vst •• In. a 

INPUT: (MEHBn •• CDBADDA. 
OUTPUT: Cnan.' Vector. and ava Info InltlaU ••• 

CMEMBII) • CDSADDR' unchanl •• 

(~ 
'" j ........ 

1" 

I 

I 
I 
I 

/ ) 
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VECINI - AlSO Inltlall.atIDn. V.ctD~ •• svst •• Info 
YECINI.SRC 

CRBOB6/11 v.~.lan 10.34.17 3-Aug-83 16:57:36 Pa.. 1-3 

0014' 
0014' 
008" 
0086' 
0087' 
0089' 
0081' 
OOBE' 

OOCI' 
00C4' 
00C7' 
OOCA' 
OOC8' 

OOCC' 
0001' 
0003' 

0006' 
0006' 
0007' 
OOOS' 
0009' 
0008' 
0000' 
OOOF' 
00E2' 
00E6' 
OOEA' 
OOEE' 
OOFI' 
OOF4' 
00F7' 
OOFB' 

FA 
DE 
IF 
31 CO 
BE CO 
19 0014" 
ES OOIS 

IE 0014" 
IF 0100 
19 0050 
F2 
A5 

2699 21! 0198 
8E OA 
E9 0007" 

FC 
IE 
06 
31 FF 
BE OF 
BE C7 
BA 0000' 
BB 2E 019B 
B9 OE 0014 
BC OE 0016 
8E 0014 
BF 001B 
B9 0lF4 
Fa 
A5 

\ 

:lSI 
2S2 
2'3 
2'4 
2S' 
256 
257 
25S 
259 
260 
26. 
262 
263 
264 
265 
266 
267 
26S 
269 
:Z70 
271 
272 
273 
274 
275 
276 
277 
27B 
279 
2BO 
2BI 
2B2 
2B3 
2B4 
2B' 
2B6 
2B7 
2BB 
2B9 
290 
291 
292 
293 
294 
295 
296 
297 
29B 
299 
300 
301 
302 

USED: 
STACK: 
ASSUME OS: ROMCOD. E9:ABSO 

• 
YECINI PROC 

CLI 
PUSH 
POP 
KOR 
MOV 
MOV 
CALL 

NEAR 

HOV 
MOV 
HOV 
REP 
HaVS 

HOV 
MOV 
..IMP 

CS 
OS 
AX.AX 
ES.AX 
CX.OFFSET WILD •• 
FILVEC 

SI.OFFSET YECTII 
DI.OFFSET IROINT*4 
CX.OFFSET VT1LEN 

• P~ahct th" 
• • I 
• • I OS - ROMeOD 
I •• 

I •• ES - AlSO 
••• s.t all v.cta~. tD WILD •• 
I. I Do It 
,., ES-AIBO. DS-ROMCOD ••• 
I •• Sau~c. fa~ .av. In DB 
II. D •• tlnatlan fD~ .av. In ES 

•• , L.ngth of mav. Cln 

WORD PTR [011. WORD PTR [Sll II. Do It 

ES:WORD PTR HEMSII.IP 
OS. OX 
DSKTST 

••• R •• tar. HEMSII 
•• , s.t th. OS bac. to normal 
••• Go to n •• t 

wa~'.) 

.---------------------------------------------------------------------------

• 

FILVEC - Fill 80S8 v.ctar spac. with 'can.tant' v.cta~. CFIll •• ntlr. 
v.cta~ spac ••• c.pt 'or 'I~st 5 CSOSS) v.ctars. DSADDR •• HEMSII 
which ar. Inlt'., bV RAHINI.) 

INPUT: 

OUTPUT: 
UBEO: 
BTACK: 
ASSut1E 

CX - Th. v.cta~'. a, ••• t C ••• m.nt ••• u •• ' too b. ROMeOD) 
** Int.rrupt •• I •• bl •• 
(nan.) v.ctor .P..c. Inttla.I ••• 
CX. 01. SI 
2 "vh. 
DB:A8S0. EB:AISO 

FILVEC PROC NEAR 
CLD II • Forward .trln •• 
PUSH DB I I • S.v. c.ll.r' •••• s 
PUSH ES I I I 

KOR 01.01 I I I 

t10V OS. 01 I I I B.t up ••••• nt ~ •• I.t.rs 
HOV ES.DI 
HOV DX.RDt10AT I I I B.v. DBADDR 
HOV BP.WORD PTR HEMSII I I I S.v. f'lEMSl1 
HOV WORD PTR TP5VEC.CX I I I S.t Initt •• a •••• t 
MOV WORD PTR TP5VEC+2.CS I I I S.t Inlttal ••• m.nt 
MOV SI.OFFSET TP5VEC • •• Cap, v.ctar 'rom I.t location 
MOV DI.OFFSET TP6VEC • •• . .. to n •• t location 
MOV CX.:Z*(2,1-1) 

• • I 
All 251 CDWORO) loc.tton. 

REP I I , a war' at • tl.s 
MOVS WORD PTR [011. WORD PTR [SIl 



VECINI - ABBO inltiali.ation, vector ••• ,.tem in'o 
VECINI.BRC 

OOF9' 99 i6 0190 303 HOV 
OOFD' 99 2E 019B 304 HOV 
0101' 07 305 POP 
0102' IF 306 POP 
0103' C3 307 RET 

30B 
309 END 

No .rrors .etect •• 

, 

v..;~~.~ 
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WORD PTR DBADDR.DX "i R •• tor. DBADDR 
WORD PTR HEHBIZ.8P , • I R •• tore HEHBIl 
EB ",'R •• tore •• , reg. 
DB • I I 

• I • .*. RETuRN *.* 

[) 
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