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System control register 
Interrupt control values 

Video display control valves 

Printer port cantral values 

Communications port contrel values 

Quad Serial Line Unit control values 

PROINI 
INISLYT 
PRONOP 
PROHAN 
PROLIN 
GPRVEC - 

GPRCSR 
GPRSLT 
GETSLT 

wwe ommes General initialization for Pra 

Set up information about aption slots 
Disable PRO interrupts 
Initialize the PI handler 

See if line is a special PRO terminal 

Get address of vector for PRO device 

Get address of CSR for PRO device 

Get Slot number for PRO device 

Determine which option slot has device controller 

HEHE Console Control Routines K## 

PLIINIT 
PISTRT 
PIDRIV 
PICO 
PIVTIR 
PINDCH - 
PIQUIT 
PIVFIR 
PIKIIR ~ 
KB DCHR 
PTKOIR 
PIHAN 

eee ee 

ee meee 

Initialize the console 

Start agutput to video screen 

Clock driven PI transmitter routine 
Start PI transmitter 

Video end of transfer interrupt 

Get next cutput character for console 

Check output character limit 
Video end of frame interrupt 
Keyboard input interrupt 
Process character received from keyboard 
Output interrupt for keuboard 

Simulated PI handier 
Hitt Printer Port Cantrol Routines +++ 

PPINIT 
PP TINT 
PPSTRT 
PPRINT 
PPGDSS 
PPSBRK 
PPSSPD 

men some, 

vee ween 

wee omy 

meee erm 

Initialize the printer port 
Transmitter interrupt 
Start eutput to printer port 
Receiver interrupt 
Get data set status for printer port 
Control break transmission 
Set transmission speed for printer port 

Hee Communications Port Control Routines +##+t 

CPINIT - 
CPCING 
CP TIREG 
CPITR 
CPSTRT 
CPCLOK - 
CPXOFF - 
cP XON 
CPGDSS 
CPSDSS - 
CPSBRK 
CPSSPD - 
HE 8 Ghuad 

QP INIT 
QPLINE ~ 
GQPSTRT 
@PCINT ~ 
QP SSPU 

stesso 

= ome 

! 

ey vores 

Communicatians port initialization 

Receiver/Transmitter interrupt routine 
Received character from comm part 
Transmitter interrupt 

' Start output to communications port 
Timer driven routine for communications port 
Transmit XOFF to communications port 
Transmit XON toa communications port 

Get communicatians port data set status 
Set data set status for communicatians part 

Control break transmission on communications port 

Set speed for communications port 
Serial Line Unit Routines ##+ 
Initislize quad serial line unit 

Initialize a line connected to quad line unit 
Start autput 
Interrupt from quad line unit 

Set speed for quad tine port 
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Control break transmission to quad line unit 
Get data set status for line 

Set data set status 
Convert line index into reqister addresses 
Get address and configuration infe 
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1 .TITLE TSXPRO -- TO&X-Plus PROxxx Routines 
is .ENABL LC 
3 .ENABL AMA 
4 .DSABL GBL 
3 O00C00 .CSECT TSXPRO 
& 900000 TSEXPRE: 
7 000000 PROBAS: 
ty TTT ee mie canes eres ernee sees ences sent gman cater ovate ate retin ettge Sate. stem Sem stent mtn aeons ses seems seams smut arses steal -tane eee tute ovies Senns sini nines test stunt stmet tithe comé tenn cunt stems siren Shans stm enews fants eeiee tees Seen here Taine Gered eeted Huts SG AUN Kinte SOONe cous mont SOO come Manse cint® suet seuss scone sunt 

9 3 TSX-Plus interface routines for Digital PRO-3xx series 

10 i personal computers. 
ii ; 

12 5 Copuright (cc) 1984. 198, 
13 i S&H Computer Systems, Ine. 
14 i Nashville, Tennessee 37212 
15 5 OU SLA, 
16 3 

17 i Assembly parameters 

18 3 

19° i Set GPASM to 1 to include support for quad serial line unit. 

20) i; Bet GPASM to O to exclude quad line unit code. 
a i 3 

22 OOoOo0ds QP ASM a 1 iSelect quad port code 
23 000017 MAXPOG = 15. iMax consecutive output chars to PI 

a4 i 

ao i Global definitions 

2h i 

as .SLOBL TSXPRO 
29 .GLOBL PROSIZ, PROLIN, PROINI. PROHAN, PTHAN, PRONOP 
a? .GLOBL PIDRIV 
a0) ; 

oi ; Global references 

Mi Fd F 

x .GLOBL FRKCGE, DOSCHD, CORUSR, LXCL 
34 .GLOBL LMXPRM, #XCHAR. LSWS, $O0I1TIM, LSWS, PROSL.T 
35 .GLOBL FORK, INTEN,. TTINPT, RBERR, OVRRUN, FRMERR, RCOVPAR 
36 .GLOBL RSR, PSW, INTPRI., CDSTRT,. CDGDSS, CDSDSS, #PHONE, ILSW2 
37 .GLOBL LCDTYP, CDX#PC,. COX$PP. MS$DTR, MSSCAR, MSSRNG 
38 .GLOBL PROBRK, #DEAD, PPTERM, LSTHL., CDX$PI., @HISTP 
3? .GLOBL INVEC, LOUTIR, 589600, CDSX0OF. CDSXON 
40 .GLOBL KPARS, KPARS., VPARS, VPARS, PISRT., CDCLOK, VSWPSL 
41 .GLOBL RT$BAS, TOF IN, FPSPIO, LSW1O, 5XON, $SXOFF 
42 .GLOBL. MS#BRK, CDSBRK., CDSSPD, VT100. ITRMTP, TTRSAV 
43 .GLOBL LPSPD, LP#PAR.LPSODD, LPS7BT,. 54800 
44 .GLOBL RPRCSR, RPRVEC, DWTYPE,. VIDCSR, CDX$GP 
45 .GLOBL SROMMR, SR&OMMR, MMENBL. EMMAP, LMXNUM, LMXLWN 
ads .GLOBL MXVEC. MXCSR, PROBUF 
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Mactos 

i .BE TTL Macros 
ee DT re cree cree ren atant ery nerat tee ee aes tne sent antes tet fomnt tet Ste tant seu anne Gee seats sets mane Sete « save euans cess cram tore smean tetm cores SHO seve Geene Senet SnteL Seat sant WOeee Mend enene ent aawta SxLGt ennne tPMt Gun Saute MenLO eru=t cunts CFE Gini ranap SY GOA Sines ENTE aanEr Senne GOON GteEt StuEE CULE nine mined GOON oquEy Erm? SOenD enue eamee 

a i Macro to disable interrupts 
a} 3 

2 .MACRO DISABL. 
BIS #340, GHP SW 

7 . ENDM DISABL 
£3 3 

9 i Macrae to enable interrupts 
10 3 

11 .MACRO ENABL 
1? REC INTPRI, @HPSU 
ig . ENDM ENABL 
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Data areas 
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fh
 

ee)
 

a> 

ig
 

34 
32 
393 
34 
35 
3¢ 
37 
398 
39 
40 
41 
a2 
43 
44 
45 
4b 
47 
43 
49 
5) 
5 4 
52 
53 
54 
55 
5) 
57 

QO00000 

000000 
009002 
QO0004 
600006 
OO00010 
OO0012 
OO9014 
OO9016 
000020 
000022 
000024 
OCO0LS 

OCOG30 
009032 
009034 
900036 
000040 

000042 

000044 
000046 
QOODIOOD 
N00052 
OO0054 
QOQ00056 
000060 
000062 
000064 
007066 
0N009070 
OO007 2 

00007 4 
000074 
OOI1L00 
O00102 

Q00000 
QOO0000 
OOOO0O 
H00000 
OO0000 
OO0000 
HOCO0D 
OOOO) 
000000 
OO0000 
Q00000 
000000 

OOL156 ' 
OOO0OGHG 
001740 

i 

: ‘ 

OO1T7 2" 
001254 

O00000 

QOOOO 
OO0000 
NOO000 
NOCD 
QOQOVI00 
LP PPPS 
e250 
DOOOOO 
QOO00900 
OO0CGO 
OOOO 
OOO001% 

OO1OoR 
QO0030 
QOLOO3 
QGL200r 

4 

. OB TTL Data areas 
ERE cnet antes cemne mete setts Mee sents cenet GEtY cater ceees Sree suse mtu MevOs Stns neue. OMe MV fies meee SOMME Leber GUNG Doubs 4-1 Cemre SOUL ‘rene Cette Sta OEM MEMur StNEH Seman SOME Grant cuhs EEO OFAN SURGE ENE! Snes EERE IDES OREO MITES FOETE HOREE GEN GOEIE GURED GunDD fPOe cunet SUTER SEEIY NUOLT OEOEE CORE GST COED EDGED CnntD GEtEP Srvin Mine snes CUT SOni MET? CunED qaeD “aNEY OuItD 

Vector of addresses used tea move information between TSXPRO and PI handler. 

PROVEC: 
4 

i; Addresses passed from the PI 

PIINAD: 
PTINWD: 
PIXOCH: 
PIXEOF: 
PIXICH: 
PIXIQI: 
PIXIGa: 
$VDCSR: 
REENAB: 
PRIOO: 
VDFLAG: 
PIGOFL: 

i Addresses passed from TSXPRO 
3 

j End of address vector 

. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 

. WORD 
. WORD 
. WORD 
. WORD 
. WORD 

. WORD 

3 Date areas: 

PILINE: 
PPLINE: 
CPL INE: 
FPIBASE: 
PIOIFL: 
PISCNT: 
ROOP TI: 
VIDSLT: 
VIDVEC: 
QPCSR: 
QPVEC: 
PIMOC: 
: 

3 Table 

VIDTBL: 

i Byte 

. WORD 

. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
.RADSO 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 

C
o
c
o
 

o
0
o
0
o
 
o
c
 

7
2
0
5
 

KBDCHR 
FORK 
PINDCH 
GPRCSR 
GETSLT 

Q 

MAXPOC 

handler to TSXPRO 

iAddress of initialization code 

iNumber of words of initialization code 

called to send a char to the video 

called for end-of-—frame interrupts 
iRoutine 

;Routine 

iRoutine 

iRoutine 

iRoutine 

sAddress 

iPointer 

iPointer 

;Pointer 

iPointer 

to 

to 

to 

of 

to 

to 

to 

toa 

process keyboard input interrupts 
process keyboard output interrupts 
process an I/0 queve request 
video CSR address 
REENAB cell 
PRIO0 cell 
VDFLAG cell 
PIGOFL cell ¢1==2PI run, O==>stop) 

to the PI handler 

sRoutine 

iAddress 

iRoutine 

;>Routine 

iRoutine 

to 

of 

to 

to 

to 

process an input character 
system . FORK routine 
get next char to send 

get CSR address for device 

get option slot # for device 

sEnd of PROVEC vector 

;# of line connected to Pro console 
i# of line connected ta printer port 
i# of Line connected to communicatians port 
iBase 64—-byte block # of PI handler 
iNon-zeroa ==> Doing PI output interrupt 
iCounts output starts per clock period 
iName of PI handler 
iOption slot # where video controller is 
iAddress of video vector & 
iAddress of base of registers for quad port 
iAddress of vector for quad port 
jLimit consecutive output chars to PI 

of possible video device ID values 

. WORD 
. WORD 
. WORD 
. WORD 

data 

1002 
vO) 
10050 
2002 

i350 video 

i380 video 

i380 video with ERO 

i; IVIS vides 

a
n
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Data areas 

1564 
59 OOO104 

OOOLO7 
G0 000110 
61 000111 
42 

PROxxx Routa 

O00 

Ooo 

UU) 

OG 

000 

MACRO VOR. O4 

OOO CQL Xx: 

QPMODM: 
QPSLOT: 

. BYTE 

. BYTE 

. BYTE 
_ EVEN 

Friday 18-Dec-87 16:08 

0,0,0,0 

Page g-1 

iLine #’s connected to each quad port line 

(O=254/0 configuration, 1==>2/2 configuration 
iSlot # where quad port controller installed 

a
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Sustem control register 

1 SBTTL System contral register 
a jC ree cnmee sete soem wane arene cee ames me saner see sivtt somes trey Aten Sous arent svat sents tier shane ete anees sone te  cunee suena meee rasan towed SOune tein taen Suit een tune Seth rover Horm euEGL cia Owent lant Senty sande Gem Suter Manes annes cemny GONE cemte Gyner teNte eaAeD Gout SONY SEIU Dain COLDS MILES Stead EISD>Y Stn? Sint StONE HEBD stene Ghee Steer wimtt GOI>O imeLe tess ate 

3 i Control values in system status register 
4 i 
3 173700 PSSREG = 173700 iAddress of status register 
& 3 

va i Flags in status register 
3 i 

9 000007 SS#BNK = 7 iMask for memory bank information 

10 00002) SSé#MON = 20 iMonitor-present flag 

14 OOILOO SSéBRK = 200 iBreak enable flaq for diagnostic port 

3
m
,
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Interrupt 

C
i
o
 

i 
i
p
 

O
N
 

ao 

contral 

173200 
1732072 
173204 
173206 
173210 
173212 

O0O000) 

OOOO! 

OOOOO4 

OOOO1LO 

OOQ0RD 

NOO1 40 

OOOZOO 

OOO200 

OOO900 
HOOO20 
OOO930 
OO0040 
QOO9S0 
OQO060 
QO0070 
OOO100 
QOOO0110 
OOO1LL0 
OOG1LSY 
000140 
OOO1L60 
OOO) 7O 
OO0L200 
OOQO2L240 
OO0260 
OO0300) 
N00340 

QOL 
0000072 
OO00003 
OOOO04 
OOOO 
QOO000G 
QQ0007 

values 

Interrupt control values 
bd Teer eemws overs Cures ems SOTrd GONE Maen veee HOS neces Ment SETH tm” autem Gem mute Meee MtNEY eeetr: GERD. GtTtt iOLY Gone SOE Mims Meme MEru SOND EMNED Genes GrEMH camer GotaD “TEI fonm: Gevmt Mien Gorm SHIR? MOR KHOR SEO Shu iam cesen BOM atOnt SOAS StMDO ene=e OE SURE conte SLUHD GUEE! <E=WA SPEDE GHEND Lateh GONE snes enter OLOCN aot sues POLEG GLBGD Seem Guin SiRet ainine THES cen grep eome 

i The following values relate to the interrupt control sustem on the 
i Professional computer. 

; Addresses af control reqisters 

ICODR 
TCOCSR 
ICIDR 
ICicsSR 
TC2DR 
IC2CSR 
é 

Inter 

IMSPM 
IM$VS 
IMSIM 
IMSGIP 
IMBIRP 
IM$RP 
IMSMM 
IMSSTV 
4 

A Command values that can be 

IMSRST 
IMSZRM 
IM#CRM 
IM#ZM 
IMSCM 
IM$OM 
IMSSM 
IM#ZR 
IMSCR 
IM$OR 
IMNGSR 
IM@CHP 
IMSZS 
IMSCS 
IMSL MB 
IMSCMY 
IMSPR 
IM#PA 
IM$PRM 
4 

i Value 

IMSKBR 
IMSKART 
IMSCPD 
IMSCPM 
IM$PPR 
IMSPPT 
IMBCLEK 

rupt Mode Register 

iu 
fi 

1 u 
i] 

Ho
u 

do 
Hi 

173200 
173202 
173204 
173206 
173210 
173212 

000 
O20 
030 
040 
050 
060 
070 
100 
110 
120 
130 
140 
160 
170 
200 
240 
260 
300 
340 

Ni
 

ub
 
h
e
 

i Interrupt 

i Interrupt 

sInterrupt 

i Interrupt 

iInterrupt 
iIinterrupt 

controller 

controller 

controller 

controller 

controller 

cantroller 

data register 

control register 
data register 
control register 
data register 
control register P

I
P
 

e
e
 

O
O
 

iPriority mode (O=fixed., t=ratating) 
iVector selection 

iInterrupt mode (1==>Do not interrupt) 
iGroup interrupt polarity 
isInterrupt request polarity 
iMask for register preselect values 
iMaster mask (l=="Enable group interrupts) 

i Standard value for TSX-Plus 

iReset 

etored into CSR register 

iClear bits in IRR end IMR registers 
iClear single bit in IRR and IMR registers 
iClear all bits in IMR register 
iClear single bit in IMR register 
iS5et all bits in IMR register to one 
;Set single bit in IMR register 
iClear all bits in IRR register 
iClear single bit in IRR register 
iSet all bits in IRR register to ones 
iSet single bit in IRR register 
iClear highest priority ISR bit 
iClear ISR register to zero 

iClear single bit in 
jLoad mode bits 

iControl mode bits 

iPreselect IMR register 
+Preselect ACR reqister 
iPreselect response memory 

ISR register 

used with command codes to select specific interrupts 

i ICO ~- Keyboard receiver interrupt 

i{CO - Keyboard transmitter interrupt 
sI1CO - Communications port data transfer 
i1CO — Communications port modem change 
i{CO ~- Printer port receiver interrupt 
i1CO - Printer port transmitter interrupt 
337CO - Clock interrupt 

m
n
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Video display control values 

1 SRTTL Video dispiay control values 
“ TTT er em mee cee vee mens cee ores ute ene snes erste torte mans obey ever sents tate senan ane: Sante Sent tants State sont Gust tetng inane cenne qwers Mane meee sneer SttU enon! teves cnaye seme comme hunt coum fetes ence sense messy onset few “eiRe menu ottee Lue SeGGs rihet Stinly wnat eotet —POhG SONG SLC UnEGH chett woken MuEne GEMED GTLEH SELGL SLIEE rome Suite smn pecuD mnnvt maa anne auine singe 

3 > The following values relate to the video display. 
ft 3 

2 i Control flags in Constrol/status register 
& i 

7 OO000!1 VP$LMD = 1 iLine mode definition 
8 9000022 VPSIMD es iInterlace mode definition 
9 000040 VP$OERF os 40 iOdd/Even frame flag 

19 QOQO1TOO VP$EF IT = 100 iEnd of frame interrupt enable 
1i OOOLO0O VP $EOF oo ZOO iEnd of frame flag 
12 OO1400 VP$COQO = 1400 iMask for class af anperation 
13 OOLOOD VPSCME = 2000 iColor map enable 

14 OLO000 VP$OMP = 10009 ;Option module presence flag 
15 040900 VP$DOT = 40000 iDone interrupt enable 

16 LOOOO0D VP$TRD = 190000 iTransfer done flag 

s
m
,
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Printer port control values 

l .SBTTL Printer port control values 
me BT er mec ee te mea ee et ee tm st ane ng a ay emma sm em ee me eae me em ee mm em te, 

3 The following values relate to the "printer port” which can optionally 
44 3 be used as a time-sharing terminal under TSX-Plus. 

o i 

& i Register addresses and vectors 

7 3 

8 1734900 PP$DBR = 173400 iData buffer register 

9 173402 PRESTR = 173402 iStatus register 
10 173404 PP$MDR = 173404 iMode registers 
11 173406 PP$CMR = 173406 iCammand register 

1? 177540 PPEROS = 177540 iReceiver CSR for maintenance mode 
13 1773554 PP$TCS = 1773564 iTransmitter CSR for maintenance mode 

i4 3 

15 O90229 PPSRCV = 2aQ iReceiver vector 

16 0002244 PPSTRY = a4 iTransmitter vector 

17 3 

12g ; Flaqs in the status reqister 

19 i 

2X) OOO00! PPSTR = 1 i Transmitter ready 

21 OO00G- PP$RD m3 2 iReceive done 

2am OOoO1O PP SPE os 190 iParity error detected 
2 OOOORD PP$0E is 20 iOverrun error 

ot 000040 PP SFE re 49 iFraming error 

eee, OO0200 PP$DSR = 200 iData set ready 
pee) 3 

ae 3 Flags in mode register 1] 
ak i 
a Ooo014 PP$LEN = 14 iMask for character length 
30 OOQWOLO PPS7 DY ss 190 i7 bit characters 
i OOOO14 PP$3BP = 14 38 bit characters 
3a OOO0L0 PP$PAR = ZO iEnable parity control 
3.3 OOO040 PPBEVN ss 40 j1==leven parity. O==>odd parity 
34 OOOBOWO PP$SBil = 300 iMask for stop bit length 
35 000102 PP$MIF = 102 iStandard mode register 1 value for TSX-Plus 
wf) 3 

37 i Flags in mode register 
38 ; 

39 OOOO1? PP$BRG = 17 iMask for baud rate select field 

AQ OO0L60 PPSM2F = 250 iStandard mode register 2 value for TSX-Plus 

44 i 

4r) i Command register 
43 3 
44 YOO00 I PPSTEN = 1 i Transmitter enable 
45 OO0002 PP$DTR = = iDatea terminal ready 

45 000004 PP#REN = = 4 iReceiver enable 
4? OOOOLO PP#FR ta 19 iFarce break transmissian 

49 OOO02D PP#RE sn 20 iReset error 
49 OOOI4O PP#RTS = 4O iRequest ta send 
wi) OOO3O0 PP SOM = 300 iOperating mode mask 
od OOO0O4s PP$COMF cs a? iStandard command register value for TSX-Plus 

aa
n,
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Communications port control values 

i .SRTTL Communications port control values 

3 } Control values for the communications port which may be used as 

4 > @ TSX-Plus time-sharing line. 
7) ; 
4 i; Contral registers and vectars 
7 3 

8 173300 CP#DBR = 173300 iData buffer register 

9 173302 CPECAR = =: 173302 iControl/status register A 
10 173306 CPSCBR = 173906 iControl/status register B 
11 173310 CPEMOR = 173310 iModem control register 0 

iz i7ABie CPEMIR oss 1723312 iModem control register i 
13 173314 CP#BRR = 173314 iBaud rate register 

14 i 

15 OO0L10 CPERTV = 210 sReceive/transmit vector 
16 OodL14 CPEMCV = 214 iModem change vector 
17 3 

18 i Control/status Register 4 
19 i 
a() 000007 CPéARP = 7 iMask to select read/write sub-register 
21 OOOO70 CPSACM = 70 iMask for command bits 

coe OO0300 CPECRO = 300 iMask for CRC control bits 
ait ; 

24 i; Read/Write sub-register select vaiuves 
ao j (These values are stored into CPSARP and CP¢BRP to select sub registers) 
ed 3 

a? O90000 CPEWRO = *) iWrite register 0 
rs OOO000 1 CPEWRI = 1 iWrite register i 
a? 000002 CPEWRe = a iWrite reqister 2 
30 OOOOOA CP#WRIA = 3 iWrite register 3 
3i 000004 CPEWR4 = 4 iWrite register 4 
se PRs 000000 CPEWRS = 5 iWrite register 5 
33 OO0004 CPEWRG& = = & iWrite register 6& 
34 O00007 CPEWRY = 7 iWrite register 7? 
35 OONOD00 CPéRRO = 0 iRead register 0 
36 O00001 CPEéRRI = 1 ;Read register 1 
3? 000002 CPERR2 = a iRead register 2 
38 3 

ao? i Command values far WRO under control/status register A 

AD ; 
41 OO001D CP4ESA = 10 iSend abort 
4c OO0020 CP$RES = 20 iReset external interrupt 
43 OOO0BO CP$CR me 30 iChannel reset 

4.44 OO0040 CP$ETR = 4O iEnable interrupt on next char received 

435 000050 CPERTi = 90 iReset transmitter interrupt pending 

4 OHO0060 CPBER =m 50 iErrar reset 
47 QO0070 CPE I st 70 iEnd of interrupt 

AQ 3 

49 Sub-register WRi under control/status register A 

wy 3 

oi Oooo! CPEETE = 1 iExternal interrupt enable 
Da OO000r CPEéTIE mz iTransmitter interrupt enable 

wi OOOO3O CPERIE = 30 iMask for receiver interrupt enable flags 
oe ; 
wad i Sub-register WR3 under controal/status register A 
ats ; 

nerd MOCO | CPSREN = Hf iReceiver enable 

m
m
,
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TSXPRO -- TSX-Plus 

Communications 

ni OHOO00. 

oF OO0O04 

SO NOOOLO 

él 000020 

62 QOO3O0 

63 OG0100 

64 000300 

5 00000! 

ereky 

&? 

ft 

S&F OHOOoG! 

7O 00000: 

7A 000014 

7a 0004) 

7a HOOBoU 

74 OOO1O4 

oO 

7S 

77 

78 NOO000 | 

79 NO00%-4 

80 NOOOO1H 

Bi 090020 

82 OoooT4 

83 OOO040) 

84 900140 

85 OOOO) 

84 

87 

8a 

89 OOG000 IL 

90 000002 

91 000004 

eed OOdoLD 

93 O0O0100 

94 900200 

95 

96 
oY 

98 OOo 1 

99 OOO Ss 

199 OG0O020 

161 000040 

102 OOO1LOO 

103 HOOL200 

104 

105 

104 

107 HOO90e 

108 

109 

110 

iil OOOoo4 

tig 

Lis 

L1i4 

PROxs«x Routi MACRO 
port control values 

4 

¥OS. O4 

CP BSC 
CPEASM 
CPERCE 
CPSEHP 
CPERCI. 
CP$7BR 
CPéS3BR 
CPEAWS 
é 

3 Sub 

CPEP AN 
CPSEVN 
CPéSBS 
CPSSMS 
CPSCMM 
CPSAW4 

; Sub 

CPSTCE 
CPECCS 
CPETEN 
CP 5B 
CPSLEN 
CPS727T 
CPSS8BT 
CPBAWS 

i Sub 

CPERCA 

CPEINE 

CPéTEM 

CPEéS 

CPé#TEM 

CPéBR 

i Sub 

CPEAG 

CRPERO 

CPERPE 

CPéROE 

CPEREE: 

CP EOF 

3 Con 

CPéBRP 
+ 
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“register WR4 

‘! 1 
o
u
 

o
a
k
 

tJ 
Oo

 
mM

 

~
~
 

o b
 

“~pegister WRS5 

“register RRO 

“register RR1I 

Bie Les 

20 
my 40 

ss 100 
: 2OO 

i} 

iSunc character load inhibit 
iAddress search mode 

iReceiver CRC enable 

sEnter hunt phase 

sReceiver character length 
i7 bit characters 

i8 bit characters 

iStandard value for TSX—Plus 

under contral/status register A 

iParity enable 
iil==leven parity, O==>odd parity 
iMask for stop bits select value 

iMask for synchronous mode control flags 
iMask for clock mode value 
iStandard value for TSX-Plus 

under caontroal/status register 4 

i Transmitter CRC enable 

i;CRO polynomial select 
iTransmitter enable 

iSend break 

iTransmitter character length 
i7 bit characters 

i8 bit characters 

iStandard value for TSX-Plus 

under cuontral/status register & 

iReceive character available 

iInterrupt pending 
iTransmit buffer empty 
iSync/hunt 

iTransmitter underrun/end of message 
;Break received 

under cantroal/status register A 

sALL sent ~~ Transmitter ready for next char 

iMask for residue codes 

iReceived parity error 

iReceiver averrun error 

iFraming error 
iEnd of frame 

trol/status Register RB 

mh 7 iMask to select sub-register 

; Sub-register WR1 under control/status register 3B 

CPEBWI 4 ;Standard valve for TSxX-Plus 

; Sub-reqgister WR2E under cantrol/status register B 

a
7
,



TSXPRO -- TSkK-FPlilus PROxxx Routs 

Communications port cantrol 

115 OVP FPP? 
1ié 

ti? 
118 
119 OOGIOD 
120 OOO De) 
tel OOGOBO 
122 000034 
123 
124 
125 
124 NOOOO! 
12? 000007 
128 OO0004 
129 OOCOLO 
130 O000e 
131 OOO1L40 
132 OOOLOO 
133 OOC030 
134 
135 
136 
137 OOGoo4 
138 OOOOLO 
139 OOO980 
146 OOdI4D 
141 OOOLO0 
142 OOOPOO 

vYalues 

MACRO VOS.04 Friday 18-Dec-87 14:08 FPage 8-2 

CRPEBWH cs PITT? iStandard velue for TSX-Plus 

3 

Sub-reqister RR2 under cantrol/status register 8B 

CPSITE = @) iTransmitter buffer empty 
CP$IES = m4 iExternal status change 

CPSIRG = 30 
CP$ISR = 34 
+ 

;Receiver character available 

i;Special receiver condition 

i Modem Control Register © 
i 

CP BLA. rs 1 iLocal loophack 

CP EBRL st 2 iRemote loopback 

CP$SR5 = 4 iSignaling rate select 

CPERTS = = 16 iRequest ta send 

CPEDTR = 2O iData terminal ready 

CP#eCS we 140 iMask for clock source values 

CP EMM a 200 iMaintenance mode 

iStandard value for TSX-Plus CPEMCO = 30 

Modem Cantrol Register 1} 

CPSSME = 4 iSpeed mode indicator 
CPTI st 10 iTest indicstor 

CPéCD ns 2Q iCatrier detect 

CPECTH x 40 iClear to send 

CP ER I ms 1900 iRing indicator 

CP$DSR oo 200 iData set ready 

a
,
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TSXPRO -- TSA-Pius PRO 
Quad Serial 

1 
ed 

Laine Unit 

OH00004 

QOOO100 

QOO010e 

OOQOLOS 

QOOOLLA 

OOOO 

OOO Lee 

OOOLaS 

OOO1 Ge 

OOO LO! 
OOO 1O4 
OOO 1 Os 
OOOL1O 
OoOoLie 
OOOLa 
WOOLY 
OOOLSR 
QO0134 
OOOL3 

OO002 
OO0040 

QO0004 

OOOO TD 

OOO LOO 

MOOI: 
OOO00.4 
OO OOO 
QO008D 
OOOO 
OOGLIO 
OOOL2OO 

xxx Routa MACRO VOS.04 Friday 18-Dec-87 16:08 Page 9 
cantrol values 

 SETTL Quad Serial Line Unit control valves 
SF ceeek meee pase OOOOH NOUNS SHLN GOWER Fuees CARH ORES Renee BLOT RLOES AbnGs GEtOn Site Sere: ven Wire tee: bebe hub Ginieh SOREL Wtkhn EHOED bine: opens ON Cheas EINES Senin Otte Mette HEAD FeGeY Cnsi HINT G1ate SHAY COND! OOCES GODGD GOmLa Sande epnte GENET GREE ERERS GOUEH LIU OOODE cant Fenee SRIZE GUtEI HUDED GPRDS GREED GnbdD GOERS euser sents SUES ORIEN SOtEP HOWE WHEHD cont GEGIS OUTER atae: SEAS sane SeneT. 

' Device ID for quad serial line unit 

QP sid = 4 iDevice ID for quad serial line unit 

i Addresses of registers relative to base address for module 

i Read reqisters 

QPRMSR oss - O04 iModule status register 

QPRMRA = L100 iMode register A 

QPRSRA = 192 iStatus register A 

QPRRRA = = 106 iReceiver register A 

QPRISR = lie iInterrupt status reaqister 

QPRMRB = L20 iMode register B 

QPRSRB = 122 iStatus register & 

QPRRRB = 126 iRkeceiver register & 

QPRIP P 132 i Input port 
é 

; Write registers 

QPROGA ss 102 iClock select A 
QPRCRA os 104 iCommand register A 
QPRTRA = 106 ifransmitter register A 

QPRACKH oo 116 iAuxiliary control register 
QPRIMR = ile iInterrupt mask register 
QPRCSH = 122 iClock select B 

QPRTRE = 126 iTransmitter register B 
QPROPD = L3a iOutput port configuration register 

QPRSOP = 134 iSet output port bits register 

QPRROP = 136 sReset output port bits register 
4 

i Offsets to register addresses by channel and DUART 

QPRCOF = O20 iDiff between channel A and B registers 
QPRUOF = O40 iDiff between DUART O and DUART 1 registers 

i Control flags for the quad serial line unit. 

i Moduie status register 

QPH$eeC = 44 ie/e2 cenfiguraticon 

QP $40 1O 34/0 configuration 
iInterrupt enable QPSIEN  - 100 

i Mode reqister 1 

GPSB7BR c= z i7 bit characters 

QPHEBR == a 38 bit characters 

QP#$ODOH ss “4 iQOn ==> Odd parity 

QPSNPP ss 20 iNo parity (Coff==lWant parity) 

QP$BEM = = 40 iBlock error mode 

QPSSFE = 100 sInterrupt when sila full 
i;Receiver RTS contre] QPERXR = 2OO 

4 

aa
ah
, 

i
i
,
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TSXPRO -- TSXK-Plus 

Quad Serial Line 

98 

OY 

60 

bil 

be 

63 

64 

635 

64 

7 

6&8 

49 

70 

72 
FO 

74 

73 

7& 

77 

78 

79 

80 

$1 

Br 

83 

84 

83 

Bo 

8°7 

B88 

89 

90 

Pi 

oe 

93 

oF 

95 

94 

97 

o3 

99 

100 

101 

102 

103 

194 

105 

106 

107 

108 

109 

Lio 

Unit 

OOOO? 

OOGO1L 

OOO0920 

O00040 

OOOOO k 

OOOOOr 

NGooO4 

OOOOLO 

OGO9L0 

OOO04O 

OO0040 

QOOO1LO0 

OOO TLD 

OOOL4EO 

NOOOLEO 

OOO! 

NQQ00c! 

OO0004 

QOOO010 

91810107249) 

OOOO4O 

OOO1LOD 

OHOOL00 

OOOIEO 

OOOdo!L 
000002 
OOOO044 
OOOO10 
NHOO9LO 
000040 
QOOLOO 
OOO G0) 

OOO9G3 

PROxxx Routi MACRO VOS. O04 

Moc 

QP$ISH 
QP $I5H 
@PETCS 
QPETRS 

j Cam 

QP SER X 
QPEDRX 
QP SETX 
QP SDT X 

3 Com 

QPERPR 
QP ERR X 
QP SR TX 
QPERES 
QPSRBC 
QPéSB7 
QP SEB 

j Sta 

QP RDN 
QP GFF. 
OPS TDN 
QPSTEM 
QP SROE 
GP BRE 
QP BREE 
QP SERIA 

} AUX 

QP SAWA 

; Int 

QP STAR 
QP ERAR 
OPEBCA 
QP ECNR 
QPéTER 
QP ERER 
QPéBCB 
QPSIPC 

i 

3 int 

QP SAW I 

Friday 18-Dec-87 14:08 Fage 9-1 

e reqister 2 

ss 7 ifine stop bit 

am 17 i Two stop bits 
rs 20 i Transmitter CTS enable 
nis 40 iTransmitter RTS enable 

mand tTeqister 

ma 1 iEnable receiver 

3 a iDisable receiver 

: a iEnahble transmitter 
% 10 iDisable transmitter 

mand values for command register 

2s 2O iReset MR pointer 

ta AQ ;Reset receiver 

a SO iReset transmitter 

= 106O iReset error status 
2 120 iReset break change interrupt 

us 140 iStart break transmission 

= 140 iEnd break transmission 

tus register 

= 1 ;Receiver ready (character received) 

2 iFIFOQ silo full 

: 4 i Transmitter ready (finished sending char) 
us tO i Transmitter buffer empty 

ns 20 iReceiver overrun error 

mh 40 iReceived parity error 

mS 100 iReceived framing error 
mh 200 iReceived break 

iliary control register 

wm 360 iStandard vaiue fear TSX-Plus 

errupt status reqister 

nm 1 iTransmitter A finished transmission 
es 2 iReceiver A has a character 

m3 4 ;Receiver A break status change 

mm 10 iCounter/timer ready 

sm 20 iTransmitter B finished transmission 
me 40 ;Receiver B has a character 

os 100 sReceiver B break status change 

wi ZOO iInput port status change 

errupt mask register 

ne O43 iStandard value for TSX-Plus



TSXAPRO 
FPROINT 

ns
 

st
 

Le
 

U
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mH 
O
W
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ems tee 

O00Lia 

QOoO114 

OOOLeO 
O00 1e4 
000125 
000132 
909134 
OOO1L40 
QOO1 44 
O090150 
000154 
000160 
000164 
000170 

000174 
000202 

O00210 
000214 
OO0L2O 
Q002e22 

QOO2L6 
O00ase2 
000834 
O00R42 
O00244 
000252 

O00 u a
 

009260 

aes eck “a 
SY cas eed a A a AE ie oe 

General 

OLGL4aS 

Oo4d?7 a 

OLle7Ol 
OL2100 
004737 
103774 
O1O09037 
O7 2027 
062700 
010037 
O13700 
072027 
062700 
010037 

012737 
012737 

113700 
153700 
001405 
195237 

QOO37%27 
001004 
042737 
OO040% 
Oo2 737 
O12737 

OO47 37 

PRCIX x x 

initialization 

OOO 7O * 

OOOO 74 ? 

OO1 254 ” 

OOO0 Se * 
000003 
QOO300 
000064 ’ 
000062 ° 
000007 
174000 
0000006 

001126’ 

177560 
177564 

O000006- 

0000006 

O00200 

000200 
000067 

OO446450 * 

Routba MACRO VO. O44 

Far Pro 

0000006 
001130% 0000006 

173700 

173700 
173406 

SB TTL 
&_ CRONE etme conan Gute come dene Natte ceeeE StOL: SO18e omnet HEME! MOCO Gen Kaner 
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PROINI -- General initialization for Pre 
eee Gres. Genes Gece, aynes om Navas Onben ente Saent rates Goan Gatwy SONEE AAMaE arin aa. Saban Giine GONE Coney GEESE MICE Snner OEE ~LEED CORED NES CtmtD Sette SunS SONY EDGE IOI emOEE cnnen CANDY SENSE Gente SEE? SINET OLNTD SEEN OROEE Senge CRIES ceneT eenee SOME OndEL mIItD OPER COED STUDD SEITE EER er>we COD SemumD acme 

i Perform general system initialization for PRO. 

PROINI: MOV 

4 

Ri, -(SP) 

i Bet up information about which device is installed in each option slat 
3 

CALL INISLT 

i Set up address of video interrupt vector and CSR 

MTV 

1s: MOV 

CALL 

BCS 

MOV 

ASH 

ADD 

MOV 

MV 

ASH 

ADD 

MOV 
tw
o 

ww
e 

w
e
 

wa
e 

MOV 
MOV 

3 Determine if 

MOVB 
BISB 
BEG 
INCB 

o
r
 

TST 
BNE 

AS: BIC 
LR 

eS: BIS 
MOV 

OF 
CALL 
J ENDE 

3 Finished 

iPoint to table with video ID’s 

(R1)+, RO iGet next possible video device ID 

GETSLT iSee if we can find this ID 

1s sLoop if not 

#VIDTBL,.R1 

RO, VIDSLT iSave video option slot number 

#3, RO iConvert slot # to interrupt address 
#300. RO 
RO, VIDVEC iSave address of video int vector 

VIDSLT. RO iGet videa slot # 

#7,R0 iCSR addresses are 200 apart per slot 
#174000, RO iAdd address of CSR for siot O 

RO, VIDCSR iS$et CSR address for video 

Store pointers to the routines that get CSR and Vector addresses 
for PRO devices. 

#GPVVEC, RPRVEC 
#GPVCSR. RPRCSR 

;Routine to get PRO vector addresses 

sRoutine to get PRO CSR addresses 

a terminal is cennected to the printer port. 

@®#PPERCS, RO iGet receiver control register 
@#PPETCS, RO iCombine flags from transmitter 

44 Br if terminal not connected 
PPTERM iRemember terminal on printer port 

A terminal is connected to the printer port. 

Enable BREAK key on diagnostic terminal to enter ODT 

#PROBRK iIs break control wanted? 

mS iBr if yes 
#SS$BRK, CHPSSGREG iDisable break contreal 

eb: 3 

#SSSBRK,. CHPSSREG iEnable break ODT entry 
#PPSCMF'IPPHRE, @HPPSCMR i;Enable printer port 

Perform initialization for quad serial line unit 

NE. QGPASM iDo if quad line support wanted 
QPINIT iInit quad line unit 

i NE. QP ASM 

a
m
,
 

r
d
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PROIND -- General inibializgatian Far Fra 

5B 000254 O12601 6: Me (SP)+, Ri 

59 000266 000207 RETURN 

m
n
,
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INISLT -~ Set up information about option siats 

a
.
 

i .SETTL INISLT -- Get up information about option slots 

3 i This routine initializes a table that contains the device ID’s of 
4 i devices instailed in each of the PRO option slots. 

& 000270 GiCi4e INISL YT: Merv Ri.,-(SP) 
7 O008272 O1084o PCY Re, -(SP) 
£4 

9 i; Map KPARS ta system configuration table 
10 j 

11 000274 005001 (TLR Ri ;Get byte value without sign extension 
12 000274 j iIS83701 1723050 RISB @#173050.,R1 iGet Bekb top of memory block # 
13 900302 OFe2127 O00011 ASH #9.;,R1 iCanvert toe 64 byte block number 

14 000306 i62701 000200 U3 #200,.R1 iGet # of last BKb block of memory 
15 O00312 DISABL 333% Disable interrupts ## 
14 0090320 O13746 0000006 MeV @HKAPARS, ~ CGP) 33; S5ave current par 5 mapping 

17 000324 O16137 0000006 hav Ri. @#KPARS ii:iMap pars to configuration table 
18 000330 OS8e2723/ 0000006 000000G BIS #MMENBL, @#SROMMRi iG Turn on memory management 
19 060336 O527237 0000008 0000006 BIS #EMMAP,. @B#SRGOMMR i;; Enable ae bit addressing 
2%) 3 

| i 2e@t number of option slats 

te i 
23 000344 O12702 O177646 MeV HVPARS+17764,Re 5:5: Point to cell with # option slots 
24 000350 O11200 MOV {R2),RO ii3;Get # of aption slots 

aw) ; 

2d is Set up table in TSX that has device ID number of each option slot 
we i 
2B 000352 O1282701 O000006 MEI #PROSLT. RI ii; Point to table that will store option ID’s 
2? Q000356 005742 L$: TST -(Ro) $33 Skip word with option status value 

30 000360 O14221 MOV ~(R2), (RLd+ iii Store option ID code 
Si 000362 O77004 SHB RO. 1% ii;iheop to get all option sist device ID’s 
32 000364 O12711 Lee 777 MOV #-1. (R41) ii; Store -1 at end of table 
33 ; 
34 i Restore KPARS mapping 
i) ; 

36 000370 O12637 9000006 Mov (SP )+, @RKPARS i;; Restore par 5 mapping 
37 000374 O48737 0000006 0000006 Bic #MMENBL,» GHSROMMRi i; Turn of f memory mapping 
38 Q00402 ENABL i## Enable interrupts ## 
39 i 

40 ; Firished 

4 i i 

42 000410 012607 MCN (SP)+, Re 
43 000412 O12601 PCH (SP)+,R1 
44 000414 0002807 RETURN 

a
i
,



TSXPRO -~ TSX-Plus PROxxx Routi MACRO VO5.04 Friday 18-Dec-8987 16:08 Page le 
PRONOP -- Disable PRO interrupts 

L .SBTTL PRONOP -- Disable PRO interrupts 

a PRONGP is called during system startup to direct PRO interrupts to 
4 3 an RYT instruction so they will not enter RT-11. 

0 i 
& 000416 O1014% PRONOP: MOV Ri, -(&P) 
7 000420 O12790 0004466" MOV #DORTI. RO iGet address of RTI instruction 
8 000424 O16037 000040 MCV RO. GHSO iCatch keubaard input interrupt 
9 9000430 O10037 000200 MOV RO, @#200 #380 keyboard input interrupt 

10 000434 010087 000064 MOV RO, @#O4 isEnd-of-transfer video interrupt 
11 000440 O10037 000204 Mav RO, C#L04 iKeyboard output interrupt 

17 000444 oO10037 o00230 MoV RO, @#OR0 3380 clock interrupt 
13 000450 013701 000064’ MOV VIDVEC, Ri iPoint to video interrupt vectors 
14 000454 010011 MOV RO, (Rid iEnd-of-frame video interrupt 
15 000455 O10061 000004 MOV RO, 4¢(R1) iend-~of-transfer video interrupt 
16 j 

1? 3 Finished 

13 i 

19 000462 O11 2601 PCY (SP)+,R1 
20 000464 000207 RETURN 
ed ; 

aint ; RTi anstruction used to render interrupts harmless 

med 
24 OO0466 0000022 DORTI: RTI iReturn from interrupt immediately



TSXPRO 
PROHAN 

oer prey ree 

meme TEK-P lus 

QOO470 

000472 

00047 4 

009476 

OHOos02 

OOO306 
OOoSla2 
000520 

GOOSL4 
OO0S Gn 
OLOLO ke kein) 
000940 
000542 
OO09546 
QOOS50 
OOOS Gal 
QOO005 5+ 
GO0D56 
000360 

OO9SG.! 
O00566 
QO0S72 
QOO0576 
009602 
900406 
QO0612 
OO0614 
QO0622 
OO0S26 
000630 

OOd632 

000636 

000642 

OLOL4S 

Q1L9246 

OLOGdS 

013746 

O1ar4sé 

Oia FOR 

OLéS37 

OLa7a? 

OL27O1 

OLe7 OR 

OLiio9g 

O01 40-4 

O62700 

OLOooir 

000407 

Olieis 

OO1407 

Ogee le 

O07 Ges 

OLa7ol 
lae7Ol 
O721ea7 
Oa dg7Os 
OL0O137 
O13700 
162700 
Ole7O! 

Od ie é ‘One 

Olelean 
OF 7008 

OLarod 

OL2703 

QO47 77 

PROS x 

Inititaiize the 

x Routs MACRO VOS. O4 
Pt handier 

QOO0000L 
OO00008 

O000008 
OO0000G 
000052 ’ 

OOL0O00G 
OO0000 ’ 

000000 

DO0000 ” 
OOOO0OG 
L?77 72 
000052 * 
OOO000G 
000002 ’ 
0000006 
OO0000G 
DOO0008 

QOO00 Se! ’ 
O000008 
OOO000 

000052 ’ 
OOGO000G 

Friday i8-Dec-87 16:08 Page 13 

SR tTtTe PROHAN -- Initialize the PI handler 
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3 PROHAN is called to initialize the PI handler. 

PROHAN: MOV Ri, -<(SP) 
MOV Re. ~( SP) 
MCIV RO. - CSP) 
Mey @H#KPARS, ~( SP) iSave current kernel PARS mapping 
MOV @HKPARS, ~( SP) iSave current kernel PARS mapping 

i Set up information about where the PI handler is in memory. 

PCH #PISRT. RG iPoint to shared run-time descriptor for PI 
ro RT#BAS(R3),PIBASE; This is base 64-byte block # of run-time 
MOV PIBASE, @#KPARS iMap to base of PI handier through PAR 5 

3 Transfer information between TSXPRO and the PI handler. 

MOV HVPARS5+1000,Ri ;s;Point to HOKVEC vector in PI handler 

MCV #PROVEC, R2 iPoint to TSXPRO vector 

26 : PCV (RL), RO iGet address of a cell in PI handler 

BEQ 5 iBr aif PI wants an address 

AND #VPARS, RO iBias the address to be in PAR 5 region 
MOV RO. (R22) iStore address pointer in TSXPRO cell 

BR 7 
OB MOV (Rd, RL) iPass an address to PI handler 

BEQ BS iBr if jgust hit end of lists 

7B: CMP (Rid+, (Re) + i Increment both list pointers 

BR ee iContinue processing lists 

i Mave the PI initialization overlay into the TSINIT work buffer. 

OS: MC PIINAD. Ri iGet address of init overlay 
EE #YVPARS, R1 iSubtract bias we added 

ASH #-6, R1 iConvert to 64-byte block # 

ADD PIBASE, R1 iGet mapping base for init overlay 

MY Ri, @#HKPARS iMap to overlay through PAR 6 

MOV PTIINWD, RO iGet # words in init overlay 
SUB #VPARS, RO iSubtract bias we added 

MOV #HVPARG, R1 iGet virtual address of init overlay 
MEV PROBUF, R2 iGet address of TSINIT work buffer 

AS: MoV (Rid+, (Read + iMaove init code to work buffer 

Ste RO, 44 

Mow execute the PI initialization code that we have moved to 
the TSINIT work buffer. 
Note: PARS is now mapped to the resident portion of the PI handler. 
On enbriu, 

e
t
 

e
T
 

; Roao= Virtual address of base of PI handler. 

i Hl = 64-byte block number of base of PI handler. 

MOV PIBASE, RI iGet 464-bute block # of PI base 

iGet virtual address of PI base 

iCall PI initialization code 

MOV #VPARS, RO 
CALL @PROBUF 

Now get some actual addresses from PI handler 

m
/
,
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PROHAN --- Dnitiais re 

58 000446 O177R7 

DY? 

50 

ol 

62 000654 012700 

63 000460 O12701 

64 06090664 O12721 

63 000670 010021 

&6 000672 O12721 

6? 000676 010021 

68 000700 O12737 

49 0007045 oO10037 

70 

71 

Fi 

73 QO00712 O128737 

74 O0O0O720 O1LATa? 

75 000726 O13701 

76H 0097382 O12721 

77 000736 O10021 

78 000740 Olevel 

79 000744 O10021 

80 000746 O138737 

Bi 000754 o13737 

ee 

323 

844 

85 

BS 000762 013703 

87 0007646 001410 

88 000770 O12723 

B9 000774 O10013 

90 000776 013703 

91 001002 1352763 

and 

Oo 

4 

95 

96 001010 O12637 

97 001014 0126237 

98 001020 012603 

99 001022 012602 

100 001024 012601 

101 0010265 000207 

PRiixxx Routi 

the Ff 

177144 

ONO0340 
000060 
OO2114" 

001540 ” 

O02214 ’ 
O00206 

0000460 
000062 
000064’ 
O02052° 

001560’ 

OO0100 
O00 102 

000070 ’ 

005354 ” 

000066 ” 
000100 

QO00006 
N00000G 

MACRO VOO. 04 

handler 

OOO01S * 

O000PO4 

OOOLOO 
OOOO 

OOO 30 
OOO Bez 

000004 

; Cannect 

3 Connect 

i Cannect to interrupt for quad 

3 

ia 

to 

MoV 
MOV 
MOV 
MOV 
MOV 
MCV 
MOV 
MOY 

MCV 
MOV 
MOV 
MOV 
MOV 
PC 
MOV 
MOY 
MOV 

IF 
MOV 
BEQ 
MOV 
MOV 
MOV 
BiISB 
. ENDC 

3 Finished 

LO: MOV 
MOV 
MOV 
MOV 
MOV 
RE PURN 

to Sao 

@$VDCSR, $6VDCSR ;Get 

interrupt vectors 

#340, RO iGet 
#50,R1 iGet 
#PIKTIIR, (RI) + i Set 
RO. (RP+ iSet 
#PIVTIR, (RL)+ i Set 
RO, (RI)+ iSet 
HPIKOIR, @#204 iSet 
RO, @#I04 iSet 

interrupt vectors 

@#OO, @HAOO 3 BBO 
G62, CHLZO2 
VIDVEC, R41 
#PIVFIR. (RL)+ i Set 
RO, (RLd+ Set 
#PIVTIR, (RL)+ iset 
RO. (RL)+ i Set 
@#1OO, @#230 ; 380 
@#102. C#232 

NE. QPASM 
QPVEC,R3 Get 

10% i Br 

#QPCINT,. (RO)+ 

RO, (RG) 

QPCSR,R3 iGet 

#OPSIEN, OPRMSR(RG) 
i NE. QPASM 

(SP )+, @RKPARS 
(SP )+, @FKPARS 
(SP)+,.R3 
(SP)+, Re 
{(SP)+,R1 

serial line 

iSet PS for 

Friday 198-DBec-987 16:08 Page 1a-1 

video CSR address 

priority 7 code 

address of start of vector area 
keyboard input interrupt routine 
interrupt service priority to 7 
end of transfer video interrupt 
priority = 7 
keyboard output interrupt routine 

priority 

keyboard input interrupt 

iPoint to video interrupt vector A 
end-of-frame video interrupt 
priority 

end-of-transfer video interrupt 
priority 
clock interrupt 

unit 

sAssemble if quad line unit support wanted 
address of interrupt vector 

if quad serial unit not installed 

iSet PC for interrupt 

interrupt 

address of CSR register 
sEnable interrupts 

iRestore kernel mapping



ai
n,

 

TSXPRO ~-- TSX-Plus PROxxx Routi MACRO VOS. 04 Friday 18-Dec-87 14:08 Fage 14 
PROLIN ~- See if tine is @ special PRO terminal 

i .S8TTL PROLIN -- See if line is a special PRO terminal 
ay FT a rte ae ee meee me es eee este ates ens tee ances Hiner ert some case terse Ser one sees sult eer wane cour sme cute fete ttuey tert mutt area stews muse erate muse aah gow taste ment ean tote tems Sty setn eeeer stane She orait tuner Seno went efuds SIG een WetNe Write Sem Sete toate aeun enone siete een Sete HAOM cenit Stee Sire aim ree etme anes 

ei ; PROLIN is called once for each DLI1 tupe line defined in the system. 

‘ i It determines if the line is a printer port or communications port 
o i line and if so performs the initialization for the line. 
& i 
7 i Inputs: 

3 3 Rlo= Line index number. 
vd i 

10 i Gutputs: 

it i C-flag cleared ==> This is a printer port or comm port line. 

Le ; C-flag set ==> This is nat a printer port or comm port line. 
it i 

14 001030 PROLIN: 
19 i 

14 i See if this is a line connected to the quad serial line unit 

Ll? i 

18 IF NE. QGP ASM sASsSemble for quad line support 
19 001030 0037461 000000¢ TST LMXNUMCRI) 3Is this line on a mux? 
2Q OO1034 0014033 HEQ 3 iBr af not 
el O01036 0004737 0059136" CALL QPLINE iInitialize line on quad unit 
ae 001042 000427 BR oS 
ao . ENDC i NE, GPASM 
4 ; 

eee s See if this is the Professional video console 
aity ; 

27 001044 O26127 0000006 000060 3H: CMP INVEC (RI). #4 iIs this the console line? 
2g OO10S2 O01005 NE a iBr if not console line 
29 001054 O04737 O01316" CALL PIINIT iInitialize PI line 
BO 0010650 000420 GR TS 
i 3 

we 3 Get address of receiver status register for the line 

a4 i 

34 0019062 016100 Q00000¢ ah MOV RSRCRI). RO iGet address of receiver status register 
i 3 . 
36 i See if this is the printer port 
a7 3 

38 001066 020027 1723400 CMP RO, #PP$DBR iPrinter port? 
39 001072 001002 BNE it iBr if not 
49 OO1074 O0O4737 O023284’ CALL PPINIT sInitialize the printer port 
41 O0O1100 000410 BR ot 
42 ; 

403 ; bee if this is the communications port 

4.4 i 
45 001102 O20027 173300 if: CMP RO, #CP$DBR iCommunications port? 
45 001105 0010023 BNE a ;Br af not 
47 OO1110 OO04737 0023146’ CALL CPINIT iInitialize the comm port 
49 001114 000402 BR ot 
Ao 3 

20 i This line is not the printer port or the comm port 
od i 

Ye OOL1T16G 0002461 E6 : SEC iSignal failure on return 
oo OOL1120 O0040] BR 1O% 
54 3 
oy i This line was the printer port or the comm port 
we F 

37 OO1l22 9000241 OB : CLG iSignal success on return 

a
m
,
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PROLIN ~- See if line is a special PRO terminal 

De ; 

he 3 Finished 

40 
. 

61 001124 O00c0/ LOS: RETURN
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PROLIN -- See 

T
R
G
 

ro
s 

on
e 

fm
 
f
e
e
b
 ee
k 

V
e
 
O
W
N
 

& 
a 

b OO1Le24 
GOL1L30 
001132 

001134 
OO11a6 
OO1i42 
OOLL4S 
OO1150 
001154 
QOOLLOO 
001162 
OOL1L46 
OO1170 

OO0402 
ON0420 
000436 

016400 

O04737 
LOS407 
07208? 
062700 
OO084 1 
010064 
Q12600 
QOOL207 

if line is a special 

000004 
001254 ” 

000003 
000300 

O00004 

PRO terminal 

3 
; Branch vector to entry 

j 

GPVVEC: BR GPRVEC 
GPVCSR: BR GPRCSR 
GPVSLT: BR GPRSLT 

.SBTTL GPRVEC -- 

; This routine is called 

; For a PRO device based 

i Inputs: 
; Device ID is pushed on stack before calling GPRVEC. 

3 Outputs: 

3 C-flag cleared ==> Found device in tables; C-flag set ==> No such device. 
Top of stack contains 

GPRVEC: MOV RO. -(SP) 
Mi 4(5P),R0 
CALL GETSLT 
BCS OS 
ASH #3, RO 
ADD #300, RO 
CLG 
MOV RO. 4(5P ) 

Ph: MCV (SP )+, RO 
RETURN 

OH Page 15 

points of PRO CSR/Vector/Slot routines 

;Get vector address 

3Get CSR address 

iGet Slot value 

Get address of vector for PRO device 
ftom cwee: nite SeUnt OhODO CORRE SOREL wenen THE <EtEH ence WERE GEE SOUE fuCeD SUREE BEEN SOC TYNE BETED Ate SeRbS Oebet Chews DOIED OREEE Ores. Stery SOUET OEE REGIA Oran weEEs CUSED TOLER MEDtHD COUR? BOGUT OUOEH GLEE ROUGE CETTD TOUTE GEE) ORYRLD SHON SOUET COEET ROCHE aEEEY ROTED BIOS SeUEe PetNE GRENS IEW CORED GLERS OOHUD TEE COTS GIURF SORUY HERND GENES SIIED SEIN SERGE TELE OOTSO SAEDE COE+ CUES aREET ontED 

ta determine the address of the interrupt vector 
on the device ID. 

vector for device. 

iGet the device ID code 
iDetermine which option slot has the dev 

iBr if device not recognized 

iVectors are 8 bytes apart per slot 
iVectors for siot 0 start at 300 
iSignal success on return 

iPlace vector address on stack 

m
m



TSXPRO 
GPRCSR 

1? 

aO 
oa | 
nope 

~- TSX-Plus PROxxx Routa MACRO VOS.04 Friday 18-Dec-87 16: 

~~ Get address af CSR for FRO device 

* 

This routine is caited 

for a PRO device based 

Inputs: 
Device ID is pushed on 

Qutputs: 

te
 

a
 
e
S
 

T
d
 

O& FPaqe 16 

Get address of CSR for PRO device 

om the device ID. 

stack before calling GPRCSR. 

C-flag cleared ==> Found device in tables; C-flaq set ==> No such device. 
Top of stack contains address of CSR for device. 

OO1L72 O10044 EPRCSR: MOV RO, ~( SP) 
OO1174 016600 000004 MOV 4(SP),R0 iGet the device ID code 
OO1LZ00 oo4737 001254" CALL GETSLT iDetermine which option slot has the dev 
O0O1204 103407 BCS 9 iBr if device not recognized 
OO1206 O72027 000007 ASH #7.,RO iCGR address are 200 apart per slat 
OO1l212 062700 174000 ADD #174000: RO iCSR for slot O starts at 174000 
O0i2z16 oO00241 CLC iSignal success on return 
OOt220 010066 000004 MOV RO, 4(SP ) iPlace CSR address on stack 

OOleL&4 O12600 Th: MV (SP )+, RO 
OO1e226 000207 RETURN 

mr
, 

m
m
,
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TSXPRO -- 
GR SLT 

15 

19 

001230 
001232 
001236 
OO1242 
OO1244 
0N01250 
001252 

TSk-P lus 
~— Get 

OL0044 
OL6600 
0047237 
10340622 
010066 
012600 
O0O0207 

PROxxx Routi 

Slot number for PRO device 

000004 
OO12594 ’ 

000004 

MACKO VOG. O4 Friday 18-Dec-87 14: 

. SBTTL GPRSLT ~- 

OH Page 17 

Get Slot number for PRO device 
; 4 Sete ened at eee ences MEnEs MEETS comet Late aust enatn coben Minty tne: ante. scan onger papy: wre Dune ODLLd POLLG Dp4shd -aepe Oued ened nips GEfE Stee GORE. Genty GUEEE Somes SmnEE Gtemh cated GutTe tsa Frese CONES GEtHE OEE Need Geum DELS Givi GnmES SmtEY GUERG oneey Scten GRAS MUG SmON GHITG Comes GanET REED anna Cutt SOR Opens SEDGO MOLD TERS ActaD NAM Gtan® einen OtteT meme meet 

3 This routine is called 

i For a PRO device based 

to determine the slot number 

on the device ID. 

; Inputs: 
i Device ID is pushed on stack before calling GPRSLT. 

i Gutputs: . 

; C-flag cleared ==> Found device in tables; C-flag set ==> No such device. 

Top of stack 

GPRSLT: MOV 
MoV 
CALL 
BCS 

PIV 
Fh: Mov 

RETURN 

contains 

RO, ~(SP) 
4(SP),.R0 
GETSLT 
i 
RO, 4¢(SP ) 
(SP)+, RO 

stot number for device. 

iGet the device ID code 
iDetermine which option slot has the dev 
iBr af device not recognized 
iPut slot number back onto stack 

an
, 

a
m
.
 

m
i
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TSXPRO -~ TSX-Plus PROxxx Routi MACRO VO5.04 Friday i8-Dec-87 14:08 Page i8 
SETSLT --- Determine which option slat has device controller 

t .SBTTL GETSLYT -- Determine which option slot has device controller 
FU TT ee cee semen catne mate comet een anew oem sant owe mnses site veien sete wees cont stmt sts: finn siti same Arty Senet a:711 Sean Sesto vied fO=mD coum ain Seams Sener some cenit Sum cimes state Tew coun cuuin cings sour eevee einen tems anaes! Sener Seats Senne meuND fueee Sted mnste mnauD SeGnE SOURE cen HONEY cuneT seats SUES ettUt easee SeMKE SemED tne Gheee Stn omen SiS comme sesso 

3 ; This routine is called to determine which PRO option slot contains the 

4 j controller for a specified device. 
2 3 

& 3 Inputs: 
ri ; RO = Device ID code. 
3 3 

9 3 Gutputs: 

1O ; C-Fflaq cleared ==> Found the device: C-flag set ==> No such device 
Li i RO = Slat number. 
le 3 

13 001254 010144 GETSLT: MOV Ri. -(SP) 

14 001256 O100G1 MOV RO, R1 iGet device ID code 

15 001260 012700 0000000 MOV #PROSLT. RO iPoint to table with device ID codes 
16 601264 021027 177777 1d: CMP (RO), #-1 iReached end of table entries? 

17 9601270 091407 REQ a iBr aif yes 

18 001272 O20120 CMP Ri, (RO)+ iSearch for device ID in table 

19 001274 901373 BNE 1t iLoop if not found 
20 001275 1642700 9000020 SUE #PROSLT+22. RO iCompute table offset of entry 
2i 001302 006200 ASR RO iConvert to word index 

am OO1304 oO00241 CLG iSignal success on return 

23 001306 0004061 BR oS 

24 001310 o000261 2: SEC i5ignal failure on return 
23 001312 O12601 OB : Mov (SP)+, RI 

2 OO13B14 o000207 RETURN 

mm
.
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TSXPRO -- 

Console HEE 

af 20 

é an 
23 
24 

es 

wkd 

2g 

QO01316 

OO1314 
OO01322 

001330 

OOLSR6 
QOOLB42 
OO1S44 

QO013S52 

TSkK-Plus 

Cantrol 

OO3 741 

QOOLOOK 

Ole ol 

O00207 

PROx x x 

Routines 

QOO0044 ° 
0000006 

0013547 

ON0000S 

OO0000€ 

OOOOOOG 

OIOO00C 

OOOO 

Routi MACRO VO. 

Py 

3 

O04 Friday 18-Dec-87 16:08 Page 19 

.SBTTL ### Console Cantrol Routines ### 

.SRTTL PIINIT initialize the consale 
. fone ecees Senet Mrete seane omits NUTS erent ceute EOEDE GanmD Gtnme Come wAEe sone SnOKE GoeEr sheen CPM) GEete cee! Geet SREET Siten SOMEO Meee Gonne TEDLE SUUEE ‘owns EDOCY SUNS Ota Stone Ginbt miuy StuEr rmOD SHED CIEE HUE SHINE Setar Gane SOnND MANY fHaID SEEEE EIERE SENED SOLE NOTIN HOMe OPREE EOOUO GUUET HEGEG EDOUS GHUEE DuAtO EEINO quEDE SnenT SDOMS (ouEE CUNGS HEDIS GUDRD ~Anet MEOTE GOURD =<! SONI aoeas weve 

PIINIT is called during sustem initialization to initialize the 
console. 

Inputs: 

RJ} = Line index number. 

INTT: 

Remember index number of line connected to console 

MCV Ri. PILINE iSave line index # of console line 

MoV HCDXEPILLCDTYP(RI):; Set tupe of communications cantroller 

Set addresses of communication port device-dependent routines 

MOV #PISTRT, COSTRT+CDX#PI i; Set address of start routine 

Default terminal type to VTIOO 

TST ITRMTP (RI) ifs a terminal tupe specified? 

BNE it iBr aif yes 

Mov #VT100, ITRMIP(RI0; Set default terminal type to VT100 

Finished 

RETURN 

a
m
,



TSXPRO -- TSX 

PISTRT -~- Start 

~
 D
S
M
 
O
N
 

D
a
n
k
 

a
e
 

11 

QOO13 34 

001354 
001360 

OO1362 
09012366 

OO13G79 

001374 

OOTS7& 

QO1L3S74 

OO1404 

001410 

OOL41& 

~f Lis 

gutput to video screen 

005237 
OOBGOOw 

00473? 
103402 

OO4737 

OOOL2O?7 

OL2737 

004737 

OL2e73a7 

OOOO 7 

O00056 * 

OOLZOOO ’ 

OOL4E20 7 

OO0017 800072" 

OOL420 ’ 

L??7777 = O00056" 

PROxxx Routa MACRO VO05.04 Friday 18-Dec-87 16:08 Page 20 

.BETTL PISTRT -- Start output te video screen 
9 ANT MT covet ontee reene aumee tome anuem Loven mesee ance Sere Aecer time, eaeee mime ruven Sem Stete fewe- ceman seats thas Goan Spey waned intie mete SEG Stet Eeine GOPEE fain Genes Gout ctmn Sette eEneN eantT Gute MEW Ehees =uthe HOMER ORCL —RGIN OED GOEL LEO HemEe tone GAEER AHIOE F018 SHIM sémen SOLON GORE QEUOF cents SPEDE GeLtn sun GAIUS SOUES SIDED Gree GPRD StEth BILE SNEED sabee EROre erm mute 

come mee 

i 

i 

F) 

PISTRT: 

PISIRT is called after a character is placed in the output ring 
huffer to initiate transmission to the video screen 

Inputs: 

Ri = Line index number of Line being started. 

See if we have already started transmitter during this clock period 

INC PISCNT 
BET eo: iBr af yes 

Do net allow output to the console to consume the entire sustem. 

CALL. PIQUIT iIs it time to suspend output? 
BCS OF iBr af yes 

Start eutput 

CALL PIGQ iStart transmitter 

Finished 

RETURN 

.SBTTL PIDRIV ~~ Clock driven PI transmitter routine 

PIDRIV is called periodically from the clock interrupt routine 
to Force output to the PI console. 

PIDRIV: 
3 

3 

3 

Reset output character suspend count 

MOV #MAXPOC, PIMAC iReset output character count 

Start output to PI 

CALL PIGO iStart the transmitter 

iHave we already started during clk interval? 

Reset flag saying if transmitter has been started during clock interval 

Moy #-1, PISCNT iReset counter 

Faniashed 

RETURN 

a
,



TSXPRO -- 
PTEO 

42 
473 

45 

OO1420 
001424 

001432 

OO1436 

001440 
001442 
QO1L444 
001454 
OOL450 
OO1L462 
001464 

0014465 

001474 
OO01S00 
001502 
001506 
OO15i2 
O01520 
O01 See 
O01 524 
001530 
QOL536 

001544 
QO01550 
OGOLSS4 

O13746 
OL3737 

OO3777 

OO1013 

O1O0444 
OL 3704 

O04? 74 
1033705 
O1 2604 
HOo42 7 

OOS737 
OOLOL2 1 
005237 
010677 
O32777 
OO1011 
OOS777 
QO1O03 
O5277 7 
O12777 

GO0aO7 

TSX-Plus PROxxx Routa 

—-- Start PI transmitter 

OO0000G 
000052 ’ 

176370 

OOO044 * 

0000006 

000054 * 

O00054 ” 
1746312 
040000 

176274 

040000 
100000 

O00000G6 

MACRO VOS.04 Friday 18-Dec-87 16:08 Page 21 

OO0000G 

176276 

176260 
176254 

3 

F) 

SB TTL PIGO —~~ Gtart PI transmitter 
4 OUTTE Steen ommte seute sone wouas lune unit asie SEDEe reweH StnHt SY0RE eases sams Sun GOLD Gece MMtS OHtm Sim: tmtee SERED Dene MtamN ane Reem ciate TOLLS hel Hoes emmer e/mut candy SHWE tomes Meee Rep Coane cote Stems waben intE owen erate Guumy OmRED MOEN SOR mtEEt StOED SrEnG minde ime HEINE Som Setms SHEL) nOLDH Comte UNIT cast eeNe® SIITY coene Ontes DGD SONET SEteD ALO Geum Cpas Gut comet soap 

PIGG is called to enable a transfer-done interrupt which will start 

transmission to the 

PIGO: MOV 

te
e 

te
e 

t
e
t
 

46: 

MOV 
@HAPARS, ~ CSP) i 
PIBASE, @HKAPARS 

Pi console. 

Save current PARS mapping 
;Set up PARS to map to PI 

pee if autput to the PI handler has been suspended 

TST 
ONE 

@PIGOFL 
1$ 

sHas PI output been suspended? 

iBr if mat 

Qutput to the PI handier has been suspended. 

Consume all pending output characters and then return. 

PICIV 
MOV 
DIGSABL 
CALL 
BCC 
MOV 
BR 

Output to PI handler 

DISABL 

R4,—(GP ) 
PILINE, R4 i 

@LOUTIR(R4) 3 
4 i 
(SP)+,R4 ; 
2S 

Get line index number 

ii3%® Disable interrupts ## 
3;3Get next char for PI 

pi; heap till all characters consumed 

33 

SiG 

is not suspended 

* 
4 ii #* Disable interrupts #+# 

See if we have already triggered a PI interrupt 

TST 
BNE 
INC 
MOV 
BIT 
NE 
TST 
BNE 
BIS 
MOV 

Finished 

MeV 
ENABL 
RETURN 

PIOIFL 
9% 
PIOIFL 
SP, @VDFLAC 

a 
@PRIOO 
= 
#VP$DOT. @$VDCSR 
#100000, @RIEENAB 

(SP) +, @RHKAPARS 

#VP$DOI, @#VDCSR ; 

iiHave we already triggered an output int? 
ii Br if output interrupt active now 
3i5et flag saying output int active 
ii Tell VDCURS that buffer is not empty 
siIs end-of-transfer interrupt enabled? 
3 Br aif yes 

iiHas video said to leave it alone? 
ii Br if yes 

ii Generate end-of-transfer interrupt 
ii Tell video to turn on interrupts when ready 

isiRestore PARS mapping 
i3%## Enable interrupts #+# 

a
m
,
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TSXPRO ~~ 
PIVTIR -~ 

O91 5460 

0015640 
001564 
001564 

OO1S7O 

OO1S74 
001602 
O01G10 

OO1615 
OOL6Ee 
001626 

001630 
001634 
001636 
OO1640 

001642 
001646 
OHO16590 

OO01652 

QOO14H60 
0014662 
001670 
OOLS7é 
OOL7O2 

TSK-Pius 

Video end of 

OO4537 
OHOO1L4O 
0190044 

OOSakS. 

O11 3704 
004737 
1O3431 

OO4? 74 
103429 
010004 
012500 

0045237 
QO00006 
NL10044 

O13737 

OL0300 
Oo2764 
0427 644 
Q04777 
OO041 22 

PROxxx Routi MACRO VOS. O4 Friday 18-Dec-87 16:08 Page 2 
transfer interrupt 

Q000006 

OO00054 ” 

000052’ 
100000 
O40O000 

OO0000G 
175210 
176200 

ONOD4 4 ” 
002000 ” 

0000006 

0000006 

000052" 9000006 

OOQ000e OO0000E 
QOOO000S 0000006 
176102 

.SBTTL PIVTIR -- Video end of transfer interrupt 

i PUIVITR is jgumped to from the video end-of-transfer interrupt. 

PIVTIR: 

Deo .INTEN to drop priority to 4 

JSR RO,» INTEN iDo standard interrupt entry 
. WORD 140 iPriority = 4 
MCV RO. — (SP ) iSave RO 

set flag saying output interrupt is in progress 

ING PIOITFL Doing output interrupt processing 

3 Disable transfer done interrupt 

MoV PIBASE, @#KPARS iMap kernel PAR S to the PI handler 
Poy #100000, @REENAB ; Set flag to reenable transfer-done int 

Bic #VPE$DOI,. @#VDCSR ;: Disable transfer-done interrupt 

3 Limit the number of consecutive characters sent to the console 

; to prevent the PI output processing (which is compute bound) from 

consuming 100% of the machine. 

MOV PILINE, R4 iGet line index number of console line 
CALL PIQUIT iTime to suspend output? 

BCS 2 iBr if yes 

3 Get the next character to transmit. 

CALL CLOUTIR(R4) iGet next char for line 

ROS 1s iBr if na character available 

Mey RO, RS iGet char toe transmit to R5 

MOV (SP )+, RO iRestore RO before we fork 

There is another character to transmit. Now fork 

~SR RS, FORK iFork to get to priority oO 

. WORD FPP IO iFork priority 

Mia RO, -(SP) i Save RO 

3 Map PARS ta the PI handier 

MOV PIBASE, @HAPARS iMap kernel PAR 5 to the PI handler 

3 Enter PI handler to transmit the character 

PHO R5,RO iGet char to transmit 
BIS H#EXCHAR, LGWO(R4); Set transmitter busy flag 
Bie HEOITIM. LSWS(R4); Start output interrupt timer 
CALL @P TXOCH iCall routine to transmit the character 
RR SH iFinished 

3 Noa character is available for transmission 

(uate meee conan Sante Lenin aonee SCONE areuy tienen AtGEE fence nee Meee imps venée SeLaS StNph Mbt Grell abet) Riser Conte nee Wemwe E>StS ORLOV coins DEGE TUMEE tHeeY Qpeny OOEET SOLES COLIN SERED SO>CRD SEMNE SUMED minSD Steer SUEDE SYNE RODE) SULT Socus CURT SLELe conn Somme SmtIE OLOND SANDE Sane ennen ERNIE SANE) Susu GHNIS SINDE BORED GUEDG aqgGS SFEKD SDES GREnD GOdés EEUP GUGT HAMDE SMITE SUEDE “ERE CONT eteed aneee
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TSXPRO -- TSX-Plus 

FIVTIR -- Video end of 

58 001704 012737 

59 O0O1712 O42764 

40 001720 005077 

61 001724 005077 

be 

6a 

64 

65 001730 003037 

656 001734 012600 

6? 001736 000207 

PRxxx Rout: 

transfer 

000017 
0000006 
174100 
176070 

QO00054 ” 

MACRO VOS. 04 
interrupt 

000072 * 
0000006 

is: 

a: 

MOV 
BIC 
CLA 
CLR 

Finished 

CLR 
MOV 
RETURN 

HMAXPOC, PIMOC 

Friday 18-Dec-8987 14:08 Page e2e-i 

iReset output char limit count 

H#EXCHAR, LSWS(R4)i Say transmitter is not busy 
@VDFLAG 
@REENAB 

PIOIFL 
(SP)+, RO 

iTell VDCURS that buffer is empty 
iTell video not to turn on interrupts 

iSay output interrupt not in progress 
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PINDCH ~~ Get next output character for console 

1 .SBTTL PINDOH -- Get next output character for cansole 
ee ar ant ne Lat saves 28008 suet einen tive seuee conan evet semen fuss treet ssces seven sinet tnsit cost: simat Sanat subur neend snate seree tammy Sas6s sitee teens Meets fois. setns Mime cane sonny mote Stune tnath sneh Gener mnete Glatt Ghee Seste ciate Gusts Seine Sem imine Mion SeNED neem GumG GOLtL nowy GO—DH SHUEG SOaRD GHEY meee nonce SEE Gime Gute SentD SEL somes SamtY MEntS situ GO==R eecee 

3 ; PINDCH is called from within the VIDEQ handler ta try te get another 
4 3 character to send to the console terminal. 

a] i 

& i Outputs: 
va i C-flag cleared ==> a character is available. 
3 i C-flaq set ==> No more characters available. 

9 i RO = Character to send if C-flag is cleared. 
10 3 
11 001740 010444 PINDCH: Mav R4,-(SP) 
12 001742 O13704 O00044° MOV PTILINE: R4 iGet line index number of console 

123 i 
14 i Limit the number of consecutive output characters to prevent the 

15 i PL output processing (which is compute bound) from completely 
16 i daminating the system 
17 i 
18 001746 O04737 002000’ CALL PIQUIT iTime to suspend output? 
19 O0O1752 103410 BCS i: iBr if yes 
ei) i 

2i i Call line-dependent routine to try to get another output character 
er i 

as 90017594 1: DISABL 333% Disable interrupts for LOUTIR «# 
a4 OO1762 004774 Q000006 CALL @LOUTIR(R4) $i; Get next character for line 
av 001746 ENABL ;## Enable interrupts 
woes i 

ss F Finished 

wi 3 
2? O0O1774 012604 2: Mov (SP)+, R4 
30 0017765 O00207 RETURN
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PYQUIT -- Check output character Limit 

1 .SB TTL PIQUIT ~~ Check autput character limit 
we Te te ce ee me sees ete ae eta te ee assent te Se mt en ss tem ees pets ste ste nner ete ene seo ston ero soe sin seat snten neon sav onteesaeee suit atm freee ater erat ume soso steen sete seat cue suete ones nine tere tenn ones Meet sme cme mony jnen st tis cah Sor ote stew seme Some nee eer Sry name 

3 i This routine causes output toa the console terminal to be suspended 
4 i after a certain number of characters have been transmitted. 
3 3 The output is resumed after a timed interval. 

& i This is done to prevent the console terminal output processing (which 
7 i is compute bound) from consuming 100% of the machine. 
R i 

9 3 Outputs: 

10 i C~-flaqg set ==> Suspend output. 
il i C-flag cleared ==> Continue output. 
le i 
13 902000 PIQUIT: 
14 3 

15 i Gee if there is any other pending system activity 
té i 

17 002000 105737 000000¢ TSTB DOSCHD iScheduler cucle needed? 

18 002004 001014 BNE at iBr aif yes 
19 002006 O05737 0000006 TST FRACGE iFork requests pending? 
20 O02012 001010 BNE at iBr aif yes 
2i 002014 105737 O00000G TSTs CORUSR iis there another executing job? 
ee 002020 O01412 REG 1 iBr af not 
2a 002022 013700 000044? MOV PILINE, RO iGet # of job using console terminal 

24 002026 00574690 0000000 TST LXCL ERO) iIs that job cross-connected to CL line? 

2d O0O2002 002405 BLT it iBr aif not 
ts i 

a? i There is some pending system activity. 
23 i See if it is time to suspend PI output. 
2Y ; 

30 002034 005337 9000072" wt DEC PIMOC iTime to suspend output? 
31 002040 003002 BGT lt iBr af not 
32 002042 000261 SEC iSignal to suspend 
33 002044 000401 HR ee | 
34 002045 00024] 1%: CLC iSignal to continue output 
ie) ; 

36 j Finished 

a7 i 

328 002050 QO00207 2S RETURN 
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PIVFIR -- Video end of frame interrupt 

1 .SBTTL PIVFIR -~- Video end of frame interrupt 
me J TTT mer ctten cree este teen ene satan arore sts seen stone iter seme eae sstn seas et avane sens se erate inet ratte trite mutt setae tneny niet cnt tame wntt mann sents Sever winan cnet Set amy seate see sete venth meee egy eth siete arate sone sees tate seme ctu tebe we coun coer ene seu eny enum stun sate 

3 > PIVFIR is jumped to from the interrupt vector whenever a video 
4 i end-af-frame interrupt occurs. 

to 3 
& 002052 POIVE IR: 
ra i 

9 i; Do .INTEN to drop priority ta 4 
Y ; 

10 0020352 O00453% 0000006 J5R RS. INTEN iDo standard interrupt entry 
11 00203565 000140 . WORD 140 iPriority = 4 

12 002060 010044 MOY RO, -~(SP ) 
13 002062 010146 MOV Ri,-(SP) 
14 9002064 O102464 MOV Re, ~( SP) 
15 002066 010345 MOV RO. -(SP) 
16 i 

17 i Enter overlay to do the actual processing 
18 i 

19 002070 013737 000052’ Q00000¢ MOV PIBASE, @#KPARS iMap kernel PAR 5S to the PI handler 
20 002076 004777 175704 CALL @P TXEOF iDo end of frame processing 

a i 

mae i Finished 
29 ; 
a4 002102 012603 MOV (SP )+, Ris 
25 OO2104 012608 MoV (SP)+,. Re 
26 002105 O12601 MOV (SP)+, R1 
2? 002110 O12600 MOV (SP)+,R0 
28 002112 000207 RETURN
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“~~ Keyboard PTIAIIR 
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AA 

A? 

wt) 

oe 

O0e2114 

O02114 
002120 
OO ee 
OOL1TL4 
O02126 
002130 

002132 
002140 

O02 144 
002146 
002150 
002152 
002154 

OO2156 
OO0e2162 
002166 
002170 
0082174 

OOB2200 
QO2202 
OGkL04 
NOege12 

004537 
N00140 
O1LOIOAS 
OLOLaS 

010245 
QO10346 

O13737 
OO4? 77 

012603 
012602 
012601 
012600 
000207 

O13746 
013744 
O104464 
013704 
QO47 77 

OL2404 
OLe2da7 
Ol2o3? 
OQ0207 

interrupt 

ON0000G 

000052 ” 
1735644 

0000008 
O000006 

000044 * 
OO00006 

OO00000 
OO00006 

OOO000G 
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Input 

.SBTTL PIKIIR -- Keyboard input interrupt 
$ ewee emase mites Somes vanes Ab COme eer canes HETEO fEreT see SOEOT Dus RenpD define snién wneeD OOUDY mead GOEe GOUEY MRED: SAGAD Gris qunen Arahd MunIY “D0EE COIS COOLS MTODT numer canee Gden SEATS SULT StGmE stede SuERE Cif cote tuneE SeEmD Svane Sedte EUEED SAEED RAID SoVED SauNE SEIS SOOT GENES GUNES UEEED SCORER ERLE Guete came Shite Gaye Sante SEDE Conde SmDED SORES CRIED Hem GENTE QHTET mrad OOUTS qenah 

i PIKTIR is vectored to when a keyboard input interrupt occurs. 

PIKIIR: 

i Do .INTEN to drop priority te 4 
3 

JSR RS, INTEN +Do standard interrupt entry 
. WORD 149 iPriority = 4 

MoV RO, —( SP ) 
MOV RI. - (SP) 
MOV Ra. -{SP) 
MCV R3,—-(SP) 

i Enter sustem overlay to do the actual processing 

MOY PIBASE, @#KPARS iMap kernel PAR 5 to the PI handler 
CALL @PIXICH iProcess the input character 

3 Finished 

MOV (SP )+,R3 
MOV (SP)+,Re2 
MoV (SP)+,R1 
MOV (SP)+, RO 
RETURN 

.SBTTL KBDCHR -- Process character received from keyboard 
Gate Meee cetes Bette eines cbmee HeEhe comme 1400 SUFME Rene METS ELOTE Unet! REED EIEIO BOOM BLOM TEPOE EEO: HEbET GOONS CEDEE CmPED GIODE COREE 1-08 METE PELE “ADE SONS SEREE StOTE same Ghebh beans SOAS MEE Chats DOEEE MOOS CONED HOE ShOEE RSren COMLG OREES HERED HOEEY DUNES CERES ERIOS SenGd Since SIERO canes conus GIime Atet® Genet MPnEn aoneD Gntee Abele eonm grams saves 

3 received and converted to ASCII. 

Inputs: 

3 RO = Received ascii character. 

KRDCHR: 

i Save the PARS and PARS mapping for the handler, and then call 
; the TTINPT routine to process the received character. 

MOV @HKPARS, -—CSP ) iSave PARS and PARS6 mapping for PI 
MOV @#KPARS, —( SP) 

MOV R4,-(SP) 

MOV PILINE, R4 iGet line index # for console line 

CALL @TTINPT iPrecess received character 

i; Now restore PARS and PARS mapping and return to PI 

MOV {SP )+, R4 
MOV (SP) +, @HAPARSG iRestore PARS and PARS 
MOV (SP )+, @HKPARS 
RETURN iReturn to PI 
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TSXPRO -- 
PIKOIR -— Output interrupt far 

i 
z 
3 
A 

2 
& 002214 
7 
8 
g 

10 002214 004537 0000006 
11 002220 000140 
le O02222 9010045 
13 002224 010146 
14 002226 010246 
15 002230 010345 
14 
17 
18 
19 002232 013737 000052" 
20 002240 004777 175546 
_ 

2) 
mid 
a4 002244 O12603 
25 002245 012602 
26 O0O2250 O12601 
a7 002252 012600 
af 002254 9000207 

keyboard 

OO0000G 
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.BSRTTL PIKOIR ~-- Gutput interrupt for keyboard 
3 NONOe ence eceen cue onee ctete nedbe mused samee OnETE tener THEE GIGI cone! cecen SOOM OORT DinEE ‘TITRY WOON SOGEE Soot BEET: v.00C0 EON MOREE nites SOME T=IOS GItar Some eUSED SEO; metmy EINE GeRUH CORRS ROGER HOES Rene annie MnED MOET EDIE HetT SUThS SEUE Coren Gaba AGNES GOEEE Sitti CORED vee Sih TUIe GnTeD EbtDS GENET BYTTD GbE FERC ntne SLUDO GHEEP eaD CRED SORES GORE ELUNE SREEE SOIT ORD nemHT exenn curt 

i PIKQOIR is vectored to when we receive an interrupt on completion of 

i transmitting a character to the keyboard. 

PIKOIN: 

3 Do .INTEN to drop priority to 4 
i 

JSR RS, INTEN +Do standard interrupt entry 
. WORD 140 Priority = 4 

MOV RO. -(SP) 
MOV R1.-(SP) 
MOV Re, -~(SP) 
MOV R3.-(5P) 

i Call overlay routine to do the processing 

Moy PIBASE, @#KAPARS iMap kernel PAR 5 to the PI handler 

CALL @PTXIOl iCall overlay processing routine 

3 Finished 

MOV (SP )+, R23 
MOV (SP)+, Re 
MOV {(SP)+,R1 
MOV (SP )+, RO 
RETURN 
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POUHAN 
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O02256 
002260 
002262 
NOL Lo4 
O02266 
002270 

Q02276 

002304 
OOL2310 

002314 
O02320 

Simulated Pi 

OO0000 
QOO0014 
000000 
NO0000 
QO00000 
Q00402 

000207 
OO0007 

013737 

013700 
004777 

012704 
OO0137 

handier 

000052 ’ 

NOB LOS * 
175500 

002266 ” 
O00000¢ 

900000¢ 
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.STTL PIHAN -~ Simulated PI handier 

The following routine is a simulated handler for the PI device. 
It i6 

Pil device. 

wused to allow SETUP to perform .SPFUN operations on 

Simulated handler header 

3 

t2 

; the 

; 

é 

) 

PILGE: 
PICQE: 

; 

. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
BR 

0 
PIINT-. 
0 
0 
Oo 
PIENTR 

;Device vector 

iOFFfset to interrupt service entry point 
iInterrupt priority 

iLast queve element 
iCurrent queue element 

iEnter here from system I/0 queueing 

i Simulated interrupt point and abort entry point 
3 

PLINT: 
4 

RETURN 
RTI 

iAbort entry point 
iFake interrupt entry point 

i Process an I/O queve request directed to the PI device 

PIENTR: 
é 

MOV 

MOV 

CALL 

MOV 
JMP 

PIBASE, @#KPARS 

PICGE, RO 
@PIXIOa 

#PICQE, R4 
IOFIN 

Map PAR 3 to the real Pil handler 

iMap PAR 3S to PI handler 

Call real PI handler to process the . SPFUN 

iPass address of I/0 queve element in RO 
sEnter handler to process the . SPFUN 

Finished processing the I/0 queve request 

iSet up R4 for IOFIN 
31/0 operation is completed 
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TSXPRO -~ 
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TEX-P lus PROxxx Routi MACRO VOS. 04 
Printer Port Control Routines #kEE 

ei 

fae Fe 

a4 
29 

wad 
woe 

ao 

47 

oO 

De! 

54 

a7 

O02GL6 
O02332 

002340 
002346 
002354 
002362 

O02370 
002376 
002404 
O0e412 

O02432 
002436 
QNO2440 
002444 
002450 
N024 Se 
002456 

O02470 

OLO24%s 

OL1O1S? 
O12741 

OL1e737 
OLL7 3/7 
O127237 
Q12737 

012797 
012737 
O12737 
OLea73/ 

116100 
001007 
012700 
105737 
00100 
QLiZ2700 
O04? 37 

O12737 

Li272a7 

O00046 ” 
OOO00NS 

002620’ 
O02772° 
002776’ 
003024 ’ 

O02654 ’ 
000340 
OO2516 ’ 
000340 

173406 
000102 

OON001E 

OOQ000G 
0000006 

DON000G 
OO302 4 ” 

000067 

000035 

0000006 

OOO0000C 
OOOOOOC 
O00000C 
OO0000C 

000220 
O00 2 
O00224 
000225 

173404 

173406 

173202 

. SBTTL 

.SETTL PPINIT ~- Initialize the printer port 

Inputs: 
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HHH Printer Port Control Routines ### 
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i PPINIT is called during system initialization to initialize the 
; printer port. 

Ri = Line index number. 

PPINIT: MOV 

; Remember the 

MOV 
MOV 

Toutines. 

a
 

S
e
 

es
 

MOV 
MOV 
MOV 
MOV 

Ra, ~{ SP) 

line index number of the line connected to the printer port 

Ri, PPLINE 
HCDXSPP,LCDTYPIR1I) ;: Set tupe of communications controller 

Set addresses of printer port routines in vector of device-dependent 

#PPSTRT, CDSTRT+CDX4PP i Set address of start routine 

#PPGDSS. CDGDSS+CDX$PP iAddress of rtn to get data set status 
#PPSBRK, COSERK+CDX$PP ; Address of rtn to control break 

#PPSSPD. CDSSPD+CDX$PP ; Address of rtn to set speed 

i; Connect the printer port interrupts to the service routine 

MOV 
MOV 
MOV 
MOV 

#PPRINT, @#PPERCV; Connect receiver interrupt 
#340, GHPPEROV+tS i; Set prio = 7 on interrupt entry 
#PPTINT. GHPPETRY; Connect transmitter interrupt 
#340, G@HPPSTRVt2 i Set prio 7? 

i Set up mode register 1 

oH : TST 
MOVB 

i Set speed 

MOVB 
BNE 
MOV 
TSTB 
RNE 
MOV 

if: CALL 

in 

@#PPECMR iAccess command reg to reset mode reg ptr 
#PP$M1F. @HPPSMDRi Initialize values in mode register 1 

mode reqister 2 

LMXPRM+t1(R1),R0 i:Get line parameter values 

1% iBr if parameter values were specified 

#59600, RO iDefault to 9600 baud 
PPTERM iIs a terminal connected to printer port? 
1% iBr aif yes 
#54800, RO ;Default to 4800 baud 
PPSSPD iSet the speed in mode register 2 

; Initialize the command register 

MOV #PPSCMF'PPHRE, CHPPSCMR : Initialize command register 

i Enable receiver interrupts 

MOVB #IMBCRM' IMSPPR, @HICOCSR ; Clear IRR&IMR flags for receiver 

i Disable transmitter (set mask bit in IMR). but raise a transmitter 

i request sa we will qet an interrupt by clearing the mask flag later. 

iRemember which line connected to printer port 
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TSXPRO 
PPINIT -~- Initialize the printer port 

58 002476 412737 000076 173202 MOVB 
59 002504 1127237 O00136 175202 MOVE 
40 i 

&i i Finished 
&2 i 
43 002512 012602 PS: MOV 
64 002514 000207 RETURN 

m-- TSX-Plus PROxxx Routi MACRO VO5.04 Friday 18-Dec-8387 16:08 Page 29-1 

HIMPSM!' INGPPT. @HICOCSR i; Set interrupt mask flag in IMR 
#HIM@SRIIMGPPT, CHICOCSR ; Raise interrupt request flag in IRR 

(SP )+,.Re2 
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PPTINT -- Transmitter 

1 

is 

3 

44 

5 002516 0100446 

& 002520 010445 

7 002522 013746 

8 002526 005037 
9 

10 

ii 

l2@ 002332 1127237 

13 

14 

15 

16 002540 013704 

17 

18 

19 

20 002544 042744 

ei 

ee 

mia 

24 O023552 004774 

eo OOS2SS5 1losdia 
5 dy 

27 
23 

29 002560 O52764 

30 0023566 042764 

Si 002574 110037 

ee 

33 

34 

35 002600 112737 

3h 

37 

38 

329 002606 012637 

40 002612 012604 

41 002614 012600 

42 902616 000002 

interrupt 

O00000G 
OOQ000G 

000076 

000046 ” 

0000006 

OO0000G 

O000006 
O00000¢ 
173400 

000054 

0000006 

173202 

OON000G 

OO000006 
OO0000G 

173202 

i 

PPTINT: MOV 
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Interrupt service rautine for printer port transmitter interrupts. 

RO. -( SP) 
MOV R4,-—-(C5P ) 
MOV INTPRI, ~(SF) iSave current interrupt priority 
CLR INTPRI iSay running priority = 7 

Disable interrupts from transmitter 

MOVB HIMSSM'IMSPPT., @HICOCSR ; Set interrupt mask for transmitter 

Get number of line connected to printer port 

MOV PPLINE, R44 iGet index # of line connected to printer 

Say line is ne longer transmitting a character 

Bic #EXCHAR, LSWO(R4); Say line no longer transmitting a character 

Get next character to transmit 

iGet next character ta transmit 

iBr if no character savailable 

CALL @LOUTIR(R4) 
BCS it 

Transmit the character contained in RO 

Bis #$XCHAR, LSWS(R4); Set transmitter busy flag 

Bic HEOITIM, LSWO(R4); Start timer to catch lost interrupts 
MOVB RO, @#PPEDER iTransmit the character 

Enable transmitter interrupts 

MOVB #HIMSCM! IM#PPT. @HICOCSR ; Clear interrupt mask flag 

Finished. Return from interrupt 

MOY (SP)+, INTPRI iRestore interrupt priority 
MOW (SP)+, R4 
MOV (SP )+, RO 
RTI 
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PPSTRT -- Start output to printer port 

.SBTTL PPSTRT -- Start output to printer port 

3 i Gubrautine called to attempt to start output for the printer port. 
4 i Enable transmitter interrupt. 

oO j Ri = Physical line number. 

& i 
? O02620 ge7Sl O000006 0000006 PPSTRT: BIT #$XCHAR,. LSWS(R1) sIs the transmitter busy now? 
8 002626 001011 BNE lf iBr af yes 
9 002630 i12737 000076 173202 MOVB HIMSSM'IMGPPT, GHICOCSR i; Set interrupt mask bit 

10 002636 112737 000136 173202 MOVB #IMSSRIIMGPPT. @HICOCSR ; Set interrupt request flag 
11 002644 112737 000056 i73202 MOVB HIMSCM'IMSPPT, @HICOCSR iClear interrupt mask flag for xmitter 
12 002652 000207 1: RETURN v

y
 

a
m



TSXPRO -- 
PPRINT ~~ 

aw
 
G
9
 M2
 

HK 
O
M
W
O
N
 

Go
 

‘a
e 

fec
k 

for
k 

fo
e 

no
 

fe
ck
 

ee
k 

B 
i)
 

—
 

on
 

fo
h 

fe
eb
 

fec
k 

foo
t 

0
 

0 
“i

 
& 

ie 
m
o
 

PQ
 

23 
a4 
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31 
ie 7 
3 
a4 
35 
36 
37 
38 
39 
A) 
41 
422 
43 
44 
49 
46 
a7 
48 
AY 
ot) 

J 

002694 

002660 

002664 
GO2670 

002674 
Q02702 
002704 
002710 
002716 
002720 
002724 
0027 3a 
002734 

002740 
002744 
002746 

002754 
002760 

002770 

TSX-Plus 

Receiver 

7 

an
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004 = 

013704 

113709 
042700 

O32737 
0014022 
OS2705 
O32737 
001402 
O92703 
032737 
OO1402: 
O52709 

O32705 
001403 
052737 

OO4777 
000403 

lle73? 

OOOL2O07 

PRiixxx Routiai 

interrupt 

Q000006 

QO0046 ” 

173400 
177400 

OO0010 

ON0000C 
000040 

O00000C 
O0002Z0 

OOO000L 

O0OQ0006 

OO0020 

OOOO00e 

OOo1is 

MACRO VOS. 

173402 

173402 

173402 

173406 

173202 

O4 Friday 18-Dec-87 14:08 Page 32 

.SBTTL PPRINT -~ Receiver interrupt 
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j Interrupt service routine for printer port receiver interrupt. 

PPRINT: 

; Call routine to save RO. Ri. R4, and RS. 

) JSR RS. @TTRSAV iSave some registers 

RO. Rit. R4 and RS are now available. 
Get number of line connected to printer port. 

ee
 

e
t
e
 

me
 

MOV PPLINE, R4 iGet line index number 

; Get the character from the receiver 

iGet the received character 

iKill sign extension 

MOVB 
Bic 

@#PPSDBR, RO 
HCL 7 7 >> RO 

i Set flags in R5 to simulate status flags returned by DLI1 receiver 

BIT #PPEPE, @HPPESTR iWas a parity error detected? 

BEG 1% iBr if not 

BIS #RBERR'IRCVPAR, RS: Set parity error flag 

1: Bit #PPSEFE, GHPPSSTR iWas a framing error detected? 

BEG Pe: 2 iBr if not 

BIS #RBERR'FRMERR,.RSi Set framing error flag 

a BIT #PPSOE, GHPPSSTR i Did an overrun error occur? 

EQ 3H iBr af not 

Bis #RBERR'OVRRUN, RS: Set overrun error flag 

i Clear error flags in receiver 

i$: BIT #RBERR, RO iWere anu errars detected? 

BEQ AS iBr aif not 

BIS #PPSRE, G@HPPSCMR i; Clear error flags 

+ Cali TTINPT to process the character we received 

46 CALL @TTINPT sEnter character input routine 

BR oF iReturn from interrupt 

+ We got an interrupt but no character was available 

MOVB HIMSCRIIMGPPR, @HICOCSR ; Clear interrupt request flag 

i Return from interrupt 

PS: RETURN iReturn from interrupt 
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PPGDSS -- Get data set status for printer port 

1 .SBTTL PPGDSS -- Get data set status for printer port 
ei TOE eet rene senne nuee evan cote sane ones tent ites comet tro atom shite mums cher fete, ere ery ee: mrs Wee: Snr Sete weem any mers stim sntiy tone fit sress mise tone amma auute sort sone sets aut teen cd sews Son fmt sine sine Sue Gener Jemee MUTE sone sebee HORE cusee ene Sete AouRtLéne® State cunt ovate fDuLE ScD ontee NIE Seem sass cutAn st attr Sesh meet 

3 i This is the device- dependent routine for the printer port which 
4 i returns generic flags indicating the status of the data set for 
0 3 this line. 

& i 
7 ; Inputs: 
g ; Ri = Physical line index number 
9 i 

19 3 Outputs: 

ii i RO = Generic status flags 
ie i 

13 002772 O05000 PPGDSS: CLR RO iSey no ring: carrier, or DTR 
14 i 
15 j Finished 

14 

1? O0O2774 O00207 RETURN 

a
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PPSBRIA 

002776 

002776 
003002 

003004 
003012 

003014 

OO30z2e 

032700 
001404 

142737 

OO0207 

TSK-Pius PROx«x Routi 

—-~ Control break transmission 

O00000e 

OOOO1O 

000010 

MACRO VOS. O4 

173406 

173406 
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.SB8TTL PPSBRK -- Control break transmission 

PPSURK is called to start or stop transmitting a break character 
to the printer part. 

Inputs: 

Rio = Physical line index number. 

RO = Break control flag (MS$BRK) 

4 

4 

4 

4 

PPSBRK: 

i; See if we are to start or stop sending a break 
4 

BIT #MS#BRK, RO iStart or stop sending break? 

HEQ 1 iBr toa stap 

i Start sending a break character 

BISB HPP¢FER, G@HPPECMR i Start sending a break 
BR a 

i Stop sending a break character 

is: BICcB #PPSFB, @HPPSCMR i Stop sending a break 

; Finished 

OS: RETURN 

m
™
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PPSSPD -- Set transmission speed for printer port 

a
 

~~
 

Oo
 
O
T
S
 

& 
u
t
 

GF
 
A
e
 

f
a
b
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PJ
 

PQ
 

fg
 

PJ
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fh
 

at 

PJ
 

FI
 

PQ
 

O
T
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t 

on
 

PO
 

PJ
 

30 

Ol
 

e
s
 

wee 
33 
34 
35 
36 
a7 
38 
39 
AQ 
44 
42 
43 

003024 

O03026 

003032 
003036 
003042 
003044 
OO3050 
003052 
003056 
0039062 
003064 
003070 
003074 
003076 
003102 
OO3110 
Oo3114 

OO3120 
OO3124 
003130 
003134 

003142 
003144 

Q10346 

110061 

O12703 
O22700 
001004 
052703 
000402? 
092703 
O32700 
OO140/ 
O52703 
O3B2700 
001002 
052703 

105737 
110337 

042700 
052700 
110037 

012603 
OO0207 

OOO00LS 

OO00102 
O00000G 

000014 

OOOO1O 
0000006 

000020 
QO00O00R 

000040 

173406 
173404 

0000000 
000260 
173404 

i 

wet: 

3: 

1S: 

PPSSPD: MOV 
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.SBTTL PPSSPD -- Set transmission speed for printer port 
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PPSSPD is called to set the transmission speed for the printer part. 

Inputs: 

RO = Speed code. 

Ri = Physical line index number. 

RO. - (SP) 

Save new parameter flags 

MOVE 

For line 

RO. LMXPRM+1i°(R1) ;: Save new flags for line 

Build value toa store in mode register 1 (char length and parity) 

MOV 
BIT 
BNE 
BIS 
HR 
BIS 
BIT 
BER 
Bis 
BIT 
BNE 
BIS 
DISABL 
TSTB 
MOVB 

#PPSMIF. RS 
#LPS7BT. RO 
as 
#PP$8BT. RG 
3 
#PPS7BT, RG 
#LPSPAR, RO 
is 
#PPSPAR. RG 
#LPSODD. RO 
1% 
#PPSEVN, RB 

G#HPPESCMR 
RG. @RPPSMDR 

iGet standard mode register i flags 
i7 bit characters wanted? 

iBr aif yes 

iSelect 8 bit characters 

iSelect 7 bit characters 
iParity wanted? 

iBr aif neat 
sEnable parity 
iQOdd parity wanted’? 

iBr aif yes 
iSelect even parity 
333 %% Disable interrupts # 
i335 Access command reg to reset mode reg ptr 
iii Store valve into mode register 1 

Store baud rate code into mode register 2 

BIC 
BIS 
MOVB 
ENABL. 

Finished 

MOV 
RETURN 

#OCTILPSSPD>, RO 
#HPPSMAF, RO 
RO, @#PPSMDR 

(SP )+, RR 

ii3iClear all but baud rate code 
ii; Set standard flags for mode register 2 
ii; Store value into mode register 2 
i## Enable interrupts #+# 

i
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HEE Communications Port Control Routines ### 

1 .SETTL ### Communications Port Control Routines ##+# 

im .SETTL CPINIT -- Communications port initialization 
Me} fT ee eee re mee erte mete ann nts see aun utes tt ten ses tne sn ote en te tome tbe itt mas See sn nate eee svewe vote mewn ences eoean seme stems areas ceery sous: onan cumin GO0t8 Sten Sruhe SentH eutne feet mune venus SUI conte manus ‘Dune eouet mvete Stent cates wus SeOte CaReY wont Mmise ante mpIER SiarD aten comer SOnte StNED creme Ohiny SiN come GED enue 

4 3 Perform initialization For the communications port. 

3 i 
& i Inputs: 
7 j Ri = Index number of time-sharing line connected to comm port 

; 

? 003146 CRINIT: 
TO ; 

11 j Remember which line is cannected te comm port 

lr? 3 

13 003146 oO10137 000050’ MOV Ri. CPLINE iRemember line index number 

14 003152 012761 O00000¢6 0000006 MOV #CDX$PC, LCODTYP (RI) i Set type of communications controller 
15 i 

14 i Set addresses of communication port device-dependent routines 

17 3 

18 003160 012737 003772/% 000000C MOY #CPSTRT,. CDSTRT+CDX#PC i; Set address of start routine 

17 003166 O12737 004060" 000000C MOV #CPCLOK, CDOCLOK+CDX$PC ; Set address of timer-driven routine 

20 003174 012737 O041l22’ 900000C MoV #CPXOFF, CDSXOF+CDX$PC ; Routine te send XOFF 
21 003202 O12737 O004210% O00000C MOV HCPXON, COSXCIN+CDXS$PC iRoutine to send XON 
2@e 003210 O12737 004274" 200000C MOV #CPGDSS, CDGDSS+CDXSPC ;: Routine to get data set status flags 
23 003216 O12737 004346’ 900000C MOV #CPSDSS, CDOSDSS+tCDX#$PC i Routine to do data set control 
24 003224 012737 004374’ 000000C MOV #CPSBRK, CDSERK+CDX#PC i: Routine to control break transmission 

25 003232 O12737 004462° 000000C MOV #CPSSPD, CDOSSPD+CDX#PC ; Routine to set transmission speed 
wes i 
me i Connect to interrupt vectors 
me 3 

2? QO03240 012737 003504’ 000210 MOV HCPCINT, @B#CPERTVi Receiver/transmitter interrupt 
30 003245 012737 000340 000212 MOV #340, @HCPSERTVte i Set prio = 7 
31 003254 012737 003504’ 000214 MOV HCPCINT, @HCPSMCV; Modem change interrupt 
32 003262 012737 000340 000214 MOV #340, @HCPSMNCV+2 i Set prio = 7 
BR j 

a4 ; Initialize values in CSR 4 

35 F 
36 003270 9012700 173302 MOV HCPSCAR, RO iGet pointer to CSR A 
37 003274 112710 000030 MOVB HCPECR, (RO) iReset the channel 
38 003300 000240 NOP iDelay time for channel clear operation 
39 003302 000240 NEP 
40 003304 000240 NOP 
41 003306 000240 NOP 
42 003310 1127190 900300 MOVB #300, (RO) iReset transmitter underrun condition 

43 003314 112710 000004 MOVB #H#CPEWR4, (RO) iSelect write register 4 
44 9003320 112710 000104 MOVB HCPSAW4, (RO) 3146x clock rate, 1 stop bit, asynch 
45 003324 112710 000003 MOVB #CPEWRG, (RO) iSelect write register 3 
46 0033930 1127190 000001 MOVB #HCPEAWS, (RO) iEnable receiver and set 8-bit char len 
47 003334 112710 900005 MOVB HCPEWRS, (RO) iSelect write register 5 
48 003340 112710 QO00010 MOVE #CPSAWS, (RO) i8-bit char, enable transmitter 
49 003344 1412710 000002 MOVB #CPEWRE,. (RO) iSelect write register 2 

50 003350 112710 000000 MOVB #0, (RO) iStore all zero in WRe 
51 003354 112710 000020 MOVB HCPSRES, (RO) iReset external interrupts 
S2 003360 116100 0000016 MOVB LMXPRM+1i(R1),.R0 iGet flags for line 
93 003364 001002 BNE 1$ iBr if speed specified 
34 003366 012700 o000006 MOV #594600, RO iDefault toe 9600 baud 
99 0033072 004737 004462’ 4: CALL CPSSPD iSet speed. parity, character length 

oO? ; Initialize values in CSR RB 

m
n
.
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CPINIT -- Communications 

28 

59 003376 O12700 173306 

60 003402 112710 9000030 

61 003406 112710 oO00002 

62 003412 112710 000000 

63 003416 112719 9o000001 

64 003422 112710 000004 

6&3 

66 

&? 

68 0039426 112737 000033 

6&9 003434 112737 900000 

70 003442 12737 Q00001 

71 GOB4IBO 112737 000032 

72 003456 152737 900010 

73 003464 O232741 000000 

74 003472 001003 

75 003474 $827237 000020 

76 

77 

78 

79 QO03802 900207 

MACRO VOS. 04 
port initialization 

173202 
P73G1i0 
173302 
173302 
73310 
DOO000S 

174210 

; 

; 

ed: 

MOV 
MOVB 
MOVB 
MOVB 
MOVB 
MOVB 

Friday 18-Dec-87 14:08 Page 36-1 

#CPSCBR; RO 
#CPECR, (RO) 
#CPEWReE, (RO) 

iGet pointer to CSR B 

iReset the channel 

iSelect write register 2 

#0, (RO) iSet O as vector base 

#CPEWRI (RO) iSelect write register 1! 
#4, (RO) iStore valve specified in ref manval 

Enable interrupts 

MOVER 
MOVB 
MOVB 
MOVB 
BISB 
BIT 
BNE 
BISB 

Finished 

RETURN 

HIMSCRM' IMSCPD, @HICOCSR iClear interrupt mask 
#0, CHOP SMOR i Initialize modem control register O 
#CPEWRI, @HCPECAR ; Select CSR A write register 1 
#CPERIE'CPSTIE, CHCPSCAR ; Enable receiver and transmitter ints 
#CPERTS, GHCPSMOR: Set RTS 
HEPHONE. ILSWE(R1)i Is this a dial-up line? 
as sBr if yes ~-- don’t set DTR yet. wait for ring 

#CPEDTR. GCHCPSMOR: Set DTR 

m
™
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CPCINT -- Receiver/Transmitter interrupt routine 

1 .SB8TTL CPCINT -- Receiver/Transmitter interrupt routine 
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3 CPCINT is the interrupt entru point for both receiver and transmitter 
4 i interrupts. 
5 3 

6& 9003504 0100446 CPCINT: MOV RO, -(SP) iGet a work register 

7 003506 112737 000002 1735306 MOVB H#CPERRZ,. @HCPSECBRi Select CSR B read register 2 
8 003514 113700 172306 MOVB CH#HCPSCBR, RO iGet the interrupt flags from RR2 
9 003520 006200 AS RO iGet value as word table index 

10 003522 042700 177761 BIC #oCILhS, RO iClear all but interrupt code flags 
11 003526 000170 003532’ whip @CPIVEC (RO) iJump to appropriate interrupt service rtn 

le i 
13 i Jump vector based on interrupt type 

14 3 

15 003532 003572" CPIVEC: . WORD CPIERR iO - Invalid 
16 003534 003572" . WORD CPIERR iil - Invalid 
17 003536 003572" . WORD CPIERR ie ~ Invalid 
18 003540 003572? . WORD CPIERR 33 - Invalid 
19 003542 00236772" . WORD CPITR i4 - Transmitter buffer emtpy 
20 003544 003564" . WORD CPIESC 35 ~- External status change 
21 003546 006034604" . WORD CPIREC i& ~ Received character 
ae OO3BS50 003552" . WORD CPISRC 37 ~ Special receiver condition 

a3 i 
a4 3 Special receiver condition interrupt 

ade) i 

26 OO3952 112737 000060 173302 CPISRC: MOVB #CPSER, @HCPSCAR iReset error status flags 
27 003560 000137 003604’ JMP CPIREC iProcess any character we got with errors 
28 i 

aed 3 External status change interrupt processing 

30 i 

31 0033564 112737 000020 173302 CPIESC: MOVB #CPERES, GHCPHECARi Reset external status 
3e i 

33 3 Invalid interrupt code. 
34 i Reset interrupt status and return. 
3D i 

36 003572 112737 000070 173302 CPIERR: MOVB #CPSEI, @HCPSCAR i Declare end of interrupt 
37 003600 012600 MaV (SP)+, RO 
38 003602 000007 RTI iReturn from interrupt
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CPIREC -~- Received character frem comm port 

SRTTL CPIREC -- Received character from comm port 
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i CPIREC is the interrupt service routine called when we get an 
i interrupt from the comm port saying that it has received a character. 

a
m
 

ee 

3 

4 
a) 

ri) 

7 

8 003604 

9 

10 

11 

0124600 CPIREC: MOV (SP )+, RO iRestore RO 

i; Call routine to save HO. Ri. R4,. and R5 

l2 003606 004577 0000006 JSR RS, @TTRSAYV ;Save registers 
13 i 

14 ; RO. Ri, R4 and RS are available. 

19 i; See if a framing error was detected 
16 i 

17 003612 005005 CLR RS iBuild character and flags in RS 
18 003614 112737 000000 173302 MOVB HCPERRO, @HCHECAR: Select read register O 
19 003622 113704 173302 MOVB @#HCPECAR, R4 iGet contents of read register O 
20 003626 132704 000200 BIT. #CPSBR, R4 jWas @ break detected? 
21 003632 001402 BEG 3 iBr if not 
ee 003634 052705 0000006 Bis #FRMERR, RS iSet framing error flag 
2a 003640 112737 900020 173302 38: MOVB #CPSRES, CHCPHCAR; Reset register O flags 
4} 3 

eo 3 Get the character from the receiver 
2o F 

27 003646 153705 1723300 BISB @#CPEDBR,. RS iGet the received character 
2k ; 
a> i Reenable interrupts from receiver 
30 3 

31 003652 112737 000070 173302 MOVB #CPSEI, @HCPHCAR i Declare end of interrupt 
3a ; 

33 3 set number of line connected to communications port 
34 ; 

39 003660 013704 000050’ MOV CPLINE, R4 iGet line index number 

36 i 

37 i Call TTINPT to process the character 
38 i 

39 003464 004777 0000006 CALL @TTINPT sEnter routine to process the character 
40) 3 

4i i Return from interrupt 
42 ; 

43 003670 9000207 RETURN iReturn from interrupt through TTRSAV 

Qn entry, RO is on the stack.
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003672 
003574 
003700 

003704 
003710 
003716 
003724 

Fos a aoe ens Nae Tar’ 

003732 
003736 

003745 
003746 
003754 

003760 
003764 
003766 
003770 

-—~ Transmitter 

010446 
013746 
005037 

013704 
042764 
112737 
112737 

004774 
103410 

052764 
042764 
110037 

012637 
012604 
012600 
000007 

xxx Routi 
interrupt 

0000006 
O00000¢6 

000050 ” 
OO00000¢6 
O00050 
000070 

Fon on ee 

WII he 

0000006 
0000006 
173300 

OO0000G 

MACRO VOS. 04 

OO0D000G6 
173302 
173302 

O000006 
0000006 
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.SBTTL CPITR -- Trarismitter interrupt 
a comer aeeew omens ones Gee MOTE maven eras COIN: sete cunee MOGI Goten Fétin Suet Star VOOKL SUOHY MiMi tut: Aomhy SORES Seen Ant SUEY Sire Génie fimte eres orale Comat oitzy cumin SEEN EOmlN Mies MAAN orey eens SmOnt Sinan GORE SOLE semen Wins MEGED cumNn SAMS Cumin SaUES Chet Shue? ninEA EhORE ele mend MEETS eutim saney cnUnE Gans ques SEEM Oat SLOG GEE MRED tana RODEO fH chee Omee renee 

GCPITR is the interrupt service routine for the communications port 
transmitter. 

Gn entry, 

PITR: MOV 
MOV 
CLR 

Say that 

MOV 
BIC 
MOVB 
MOVE 

RO is on the stack. 

R4, —-(SP) iStack R4 also 

INTPRI, -~(SP) iSave current interrupt priority 
INTPRI iSay running interrupt priority is 7 

line is no longer transmitting a character 

CPLINE, R4 iGet # of line connected to comm port 
#EXCHAR, LSWSCR4)i Clear transmitting-character flag for line 
HCPSRTI. QHCPSCAR; Reset transmitter interrupt flag 
#CPSET, @HCPECAR i Declare end of interrupt 

Get next character to transmit 

CALL 

BCS 
@LOUTIR(R4) iGet next char to transmit 

os iBr if no more chars to send 

Transmit the character 

BIS 
BIC 
MOVB 

Finished 

MOV 
MOV 
MOV 
RTI 

HEXCHAR, LSWSA(K4); Say a character is being transmitted 

HEOITIM. LSWOCR4); Start timer to catch lost interrupts 

RO. @HCP#DBR iTransmit the character 

(SP)+, INTPRI 
(SP)+,. R4 
(SP )+, RO 

iRestore interrupt priority level 

sReturn from interrupt 

a
m
,
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CPSTRT -- Start output to communications port 

1 .SBETTL CPSTRT -- Start output to communications port 
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3 i CPSIRT is called to initiate output to the communications port. 
4. 3 

3 3 Rio» Line index number of line being started. 

& i 

7 003772 010044 CPSTRT: MOV RO, -({SP) 
8 003774 010444 MOY R4, -(5P) 
9 i 

10 i Disable communications port interrupts 
11 i 

12 003776 NISABL i353; Disable interrupts 
13 3 

14 + See if the communications port transmitter is already busy 
15 3 

16 004604 O32761 O00000¢6 0000006 BIT HEXCHAR, LSOWSCR I) i;its the transmitter busy now? 
17 004012 001014 BNE lt i33Broaf yes 
18 i 
19 i Transmitter is idle. 
20 i Get next character to transmit 
21 3 

ae 004014 010104 MOV Ri,R4 iiiGet line # to R4 for NEDCHR 
23 004016 004774 Q00000¢ ALL @LOUTIR(R4) ii3;Get @ character to transmit 

24 004022 103410 BOS it 33 Br af nothing to transmit 

aw i 

26 i Start transmission 

a? i 

28 004024 OS82761 O00000G 0000006 BIS #$XCHAR, LOWSCRI) iiiS5ay a character being transmitted 
2? 004032 042761 O00000¢ 000000¢ BIC #EOITIM, LSWSC(RI) sii: Start timer to catch lost interrupt 
30 004040 110037 173300 MOVB RO, CHCP$DBR i33 Transmit the character 
31 3 
oe 3 Enable the transmitter interrupt 

33 3 

34 004044 1s: ENABL iEnable interrupts 
Me Er ; 

36 3 Finished 

37 i 

38 004052 012604 MOV (SP) +, R4 
39 004054 012600 MOV (SP)+. RO 
490 004056 000207 RETURN 

a
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CPCLOK -- Timer driven 

i 

2 

3 
4 

3 

& 

7 

8 

9 9004060 

10 

ii 

1? 

13 004060 O327641 

14 004066 601411 

15 0049070 0232761 

16 004076 001410 

17 004100 042761 

16 0041046 004737 

19 004112 oO52761 

mt) 

22 
23 OO4120 000207 
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routine Far communications part 

O000006 

000000¢ 

O00000G 
OO3772° 
OO00000¢ 

0000006 

0000006 

OO000006 

OO00006 

.SUTTL CPCLOK -- fimer driven routine for communications port 

CPOLOK is a timer driven routine called periodically to check on 

the status of the communications port. 

w
e
e
 

te
 
e
e
e
 

Inputs: 
Ri = Line index number. 

CPCLOK: 

i Check for lost output interrupts 

BIT #$0ITIM.LSWS(R1I); Have we started timer interval? 

BHEQ 1s iBr af not 

BIT #EXCHAR, LSWO(R1); Are we still waiting for an interrupt? 
BEQ OF iBr if not 

Bic H#EXCHAR,. LSWS(RI); Say wait is over 

CALL CPSTRT iTry to restart transmitter 

is: BIS #E0ITIM,LSWS(R1); Start timed interval 

; Finished 

OS: RETURN 
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i
,
 

CPXOFF -~ Transmit XOFF to communications port 

i -SRTTL CPXOFF ~-— Transmit XOFF to communications port an 
a te 

3 i CPXOFF is called to stuff an XOFF character into the output stream “1 i For the communications part. 

ra) i Inputs: 
7 3 Rio= Line index number. 
8 ; 
? 004122 2PXOFF: DISABL ii; #*® Disable interrupts ## 

19 3 
11 i; Set flag that says XOFF has been sent 
ie i 
13 004130 O52761 0000008 oO0000¢6 BIS #EHISTP, LSWIOCRI)isi Remember that XOFF has been sent i4 ; 
id i See if the transmitter is busy now 
14 i 
17 004136 O32761 O000006 aD0000e BIT #SXCHAR, LSW3(R1);:;15 the transmitter busy now? 18 004144 001404 BEQ it i335 Br af not busy now 
19 i 
2 + The transmitter is busy now. 
mi + Set flag which will cause cutput character generator to send XOFF ea i 
23 004146 052761 0000008 oDD00006 BIS #$SXOFF- LOWIOCRIDi +s: Set Flag to cause XOFF to be sent a4 OO4154 000411 BR ot bai 
em) i 
tm) i Transmitter is not busy. 
a? 3 Transmit an XOFF character. 
28 i 
2? 004156 052761 0000008 O000006 14: BIS HEXCHAR, LSWACRiI)i i; Sau transmitter busy 
30 004164 042761 O000008 OODDDDe BIC HSOITIM. LSWO(R1)ii; Start output interrupt timer 31 004172 L12737 0000823 173300 MOVB #23, GHCPEDER i33 Transmit XOFF 
ee i 
3.3 i Finished 
34h ; 
39 004200 a) ENABL i##® Enable interrupts #* 
36 004206 000207 RETURN



TSXPRO -- TSX-Plus PRUxxx Routi MACRO VO5.04 Friday 18-Dec-87 14:08 Page 43 
CP XON 

W
r
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e
 

o
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h
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Or
 

e
s
 

004210 

004216 

004224 
004232 

004234 
004242 

004244 
004252 
004260 

004266 
004274 

042761 

OB32761 
001404 

O52741 
QOO411 

O92L2761 
O42761 
112737 

QNO0L207 

OO00006 

0000008 

0000006 

0000006 
OOO000S 
000021 

-—~- Transmit XON to communications 

OO0000G6 

0000006 

ON0000G 

0000006 
0000006 
173300 

port 

.SBTTL CPXON ~-~- Transmit XON to communications port 
SES wee care Spans sense Sete FOURG starr efeuE EOL Gus Gimit MILES mete came ese LOOT “ELE AOE hbiE SORED SndDS SuDEE HEmID meet SENEE INES GPETE FINED Onet MOONE BALI oOR{ ENOE SIEP COTGE DOOR MmnEY SRUE SUE SITES EOS SerEE GLEE DeTEE GtenE PGES G4xc0 SUOMI GEETN viNES GIERE ENEET Sine? GROTS cones Comm GICEY MnERS SuLES SEES Gun renee SEEDY Cope? mene MINOR tani Gtne CUTTY SERA SruMi SEtIE clan comy 

CPXON is called to stuff an XON character into the output stream 

for the communications part. é 

é 

i Inputs: 

; Ri = Line index number. 

CPXON: DISABL 

i Clear flag that says XOFF has been sent 

i; Disable interrupts ## 

Bic H#HHISTP, LSWIOCRIIi; i Clear flag that says XOFF sent 

busy now 3 See if the transmitter is 

BIT 
BEG 

#EXCHAR, LSGWO(RIIiii Is the transmitter busy now? 
14 $33 Br aif not busy now 

The transmitter is busy naw. 

Set flag which will cause cutput character generator to send XON 

fe
e 

Ne
e 

e
t
e
 

BIS #ESXON,LSWLOCRII;;;Set flag to cause XON to be sent 

BR bb of B33 

3 

3 Transmitter is not busy. 

3 Transmit an XON character. 

; 

is: BIS #HEXCHAR, LSWG(R1)ii;Say transmitter busy 

Bic HEQITIM-LSWOCRIDi si: Start output interrupt timer 
MOVB #21, GHCPSDER i333 Transmit XON 

3 Finished 

Of: ENABL i 
RETURN 

## Enable interrupts ##
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CPEDSS -- Get cammunications port data set status 

1 .SBTTL CPGDSS -- Get communications port data set status 

Fed fT om ee me em me ce me een ar ee et me msm ni tr me ma sf em em meme cmc ee men a ee re ae a ee er ary i te 

a i CPGDSS is called to qet the data set (modem) status for the 
4 3 communications port. 

a 3 

& i Inputs: 
7 3 Ri = Physical line index number 

3 j 

9 j Outputs: 

190 3 RO = Generic data set status flags (MS&xxx) 

11 i 
i? 0042746 005000 CPSDSS: CLR RO iDevelop resuit in RO 

13 3 
14 i Gee if the phone is ringing 
15 i 

16 004300 132737 000100 173312 BITS #CPERI, GHCPEMIR i Is the phone ringing? 
17 004305 001402? REQ 1t iBr aif not 
18 0043190 O082700 0000006 BIS #MS$RNG, RO iSet ringing flag 
i9 3 
mt) 3 Bee if carrier is detected 

al 3 

2e 004014 132737 000020 173312 1: BITS #CPECD, @HCPSMIR 3; Do we have carrier detect? 
23 004322 0014022 BEG Re: iBr if not 
24 004324 052700 O000006 BIS #MSSCAR; RO ;Set carrier~detect flag 
wo ; 

ad i See if Data Terminal Ready is asserted 

inf 3 

28 0049330 132737 000020 1739310 2: BiTB #CPSEDTR, GHCPSEMOR: Are we asserting DTR? 
2? 004936 001402 BEQ He 5) iBr if not 
30 004340 052700 0000006 BIS #MS#DTR, RO iRemember DTR is asserted 
ai 3 

a ; Finished 

ad ; 

34 004344 000207 tH: RETURN
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CPSDSS -- Set data set status for communications port 

i .BBTTL CPSDSS -- Set data set status for communications port 
wy ee nce re ee ce ne ns ts ts et Set mt a i nh yes: St ees eset my htt ts yesh nt st ts sts en ns es sa 

3 i CPSDSS is called to control the data set (modem) status for the 
4 ; communications port. 
2 3 

& 3 Inputs: 

7 3 Ri = Physical line index number 

8 i RO = Data set control Ffilags (MSH#xxx) 

9 3 
10 004346 CPSDSS: 
11 3 

1e i See if we should raise or drop Data Terminal Ready 

13 i 

14 004346 032700 90000006 BIT #MSSDTR; RO iRaise or drop DTR*? 
15 004252 901404 BEQ lt iBr to drop DTR 
16 i 

17 3 Raice DTR 

18 i 

19 004354 152737 000020 173310 BIiSB H#CPEDTR, @HCPEMOR: Raise DTR 
20 004362 000402 YR It 
2 3 

2m *+ Drop DTR 
ae 3 

24 004364 142737 000020 173310 = I&: BICB #CPEDTR, GHCPSMOR: Drop DTR 
2 ; 

ea) i Finished 

a? 3 
28 004372 000207 OF: RETURN 

+m
, 

m
i



TSXPRO -- TSX-Plus PROxsx Routi MACRO VOS. 04 Friday 18-Dec-87 16:08 Page 46 
CPSBRK -- Control break transmission on communications port 

1 .SBTTL CPSBRK -- Control break transmission on communications port 
4 Cae ae nace se ete sa ane sn sent tet ana ate Att st tte Sane ne Sten me Ste tb Anh inet sone man stand ras ante fret mn sine ste aves sna Ath ate tie utd nie mek tna cas teat Aen bt ntl tem Sth inn ater Voth Sh mandate Sent Stim ois ene mene eet Set nen cur en ares See® Seat sume ese Geren Punt rey sna See 

3 ; CPGRRK is called to start or stop transmitting a break character to 

4 i the communications port. 
o i 
& i Inputs: 
7 i RO = Break control flag (MS$BRK) 
| 3 Ril = Physical line index number. 

9 3 

10 004374 9010244 CPSBRK: MOV Ra, - (SP) 
11 i 

iz i Get standard flags for write-register 5 
13 3 
14 004376 012702 000050 MOV HCPSAWS 'CPH7BT.R2 i Standard flags and 77-bit char length 
15 004402 132761 0000006 Q000016 BITB #LPS7BT. LMXPRM+1¢0R1)3 7-bit characters wanted? 
16 004410 9001002 BNE at iBr aif yes 
17 004412 O52702 000140 BIS #CPSEBT. R2 iSelect B-bit characters 
18 i 
19 + Oee if we want to start or stop sending a break 
20 i 

21 004416 O32700 0000006 mh: QIT #MS#BRK,. RO iStart or stop sending break? 
ee 004422 00140 BEG 1¢ iBr aif stop 
2a 004424 O52702 900020 BIS #CPSSB, Re iSet send-break flag 
24 i 
eo i Store parameters into control register 

ad ; 

a7 004430 is: DISABL $334 Disable interrupts #+#* 
28 004436 112737 000005 173302 MOVES HCPEWRS, CHCPSCARI 3; Select write register 5 
29 004444 110237 173302 MOVB Re, @HCP SCAR isi Start or stop sending break 
30 004450 ENABL. s#*# Enable interrupts ## 
wi ; 
ae i; Finished 
33 i 

34 004456 012607 Ph: POY (SP)+,R2 
35 004460 O0020/7 RETURN 

an
, 

ma
m.
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CPSSPD -~- Set speed far communications part 

1 SBTTL CPSSPD ~~ Get speed for communications port 
pe TTT rt cores sree eee enmen aeons meses sense sett ten sets sour usvan seete Sens mn: stnat sare cout- atees neue sueur cutee Seats céuit neve min tty Anant entte mee situs tate feve® ctewr caret wise onete anes tent tenes MeNeG sie Sones ahd GuuAD seams nents nicen Sento stone fattn arme Snes stom seune tere can wato~ Seine soune sense Som we Hetty deste 

a ; CPSSPD is called to set the transmit/receive speed for 
4 F the communications port. 
9 3 
& 3 Inputs: 

7 3 RO = Speed code. 

8 i Ri = Physical line index number. 

? i 
10 004462 010346 CPSSPD: MOV R3,—-(SP) 
11 004464 01044¢& MoV R4,-(SP) 
12 0044466 9010545 MOV R5,-(SP) 
13 i 

14 ; Set baud rate in line parameter word for this line 
15 3 

16 004470 110061 O00001¢ MOVB RO, LMAXPRM+1¢R1) i Save new flags for line 
17 i 

18 i Store speed value into hardware control register 

19 i 

20 004474 010003 MOV RO,RG iGet all flags 
@l 004476 042703 99000000 Bic #°CILPSSPD>.R3B iClear all but speed code 
ee 004502 010344 MEN R3,-(SP) iSave speed code 
23 004504 O72327 000004 ASH #4,R3 iShift speed value left 4 bits 
24 004510 052603 Bis {(SP)+,R3 iCombine with unshifted value 
2o 004512 4110337 173314 MOVB R3,. GHCPéBRR +Set baud rate in hardware register 
at ; 

2? ; Set parity control 

293 i 

29 004516 012704 173302 MOV HCPSCAR, R4 iGet pointer ta CSR A 
30 004522 012703 000104 MOV #CPSAW4, RO iGet standard bits for WR4 
31 0045264 032700 0000006 BIT #LPSPAR, FO iIs parity wanted? 
32 004532 001407 BEG 1 iBr if not 
33 00652324 052703 000001 BIS #CPSPAR, RO iSet parity-enable flag 
34 004540 032700 0000006 BIT #LPSODD; RO iIs odd parity wanted? 
35 004544 001002 BNE 14 iBr if yes 
36 004546 052703 000002 BIS #CPEEVN, RO iSelect even parity 
37 004552 112714 000004 1: MOVB HCPEWR4, (R4) iSelect write register 4 
38 004556 110314 MOVB R3, (R4) iSet parity control flags 
3? i 

40 i Get character length 
41 3 

42 004560 012703 000001 MOV #CPSAWS, RG iGet standard flags for WR3 
43 0043564 012705 Q00010 MoV #CPSEAWS, RS iGet standard flags for WRS 

44 004570 032700 000000¢ BIT #LPS7BT, RO 37 bit characters wanted? 
43 004574 0010005 BNE at iBr if yes 
4& 004575 052705 000140 BIS #CPSOBT. RS iSelect 8 bit characters 
47 004602 0527023 000300 BIS #CPEBRBR, RA 
48 004406 000404 BR 3H 
49 004510 O52705 000040 a BIS #CPE7BT, RS iSelect 7 bit characters 
50 004614 O582709 000100 BIS H#CPE7BR. RG 
oi 004520 3H: DISABL i333 %# Disable interrupts #+# 
Se 004626 112714 000003 MOVB #HCPEWRG, (RA) ii;Select write register 3 
53 004632 110314 MOVE Ro. (R44) ii; 8et length for received characters 

34 0044634 112714 000005 MOVE #CPEWRS, (R4) sii 5elect write register 5 
Yo 004640 110514 MOVB RS. (R4) $3; 5et length for transmitted characters 

96 004442 ENABL ik## Enable interrupts ** 
a? 3 

st
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TSXPRO -~ TOX-Plus 

wes 
a? 
50 
él 
b2 
63 

004650 
004652 
0044654 
004656 

O1260% 
O12604 
012603 
OO0207 

PROxxx Routi MACRO VOS. 04 

CPSSPD -~- Set speed for communications port 

Finished 

MCV 
PCV 
MOV 
RETURN 

Friday 18-Dec-87 14:08 Page 47-1 

(SP)+,R5 
(SP )+, R4 
(SP )+;R3



MACRO VOS. 04 
communicatians 

000064 
OO1172’ 

0000006 
OOOO000G 

0000006 
000002 

000066’ 
000004 

ONOLLO ’ 
O00100 
000064 
001134 ’ 
000070 ” 
000064 
001254 ” 
OOO111’ 

005310" 
006054 ” 
0061450’ 
006016’ 
005632 ’ 

000132 
000172 

000360 
000360 

TSXPRO -- TSX—Plus PROx«x Routi 

CPSSPD -- Set speed for 

1 

2 
3 
4 

5 
& 
7 004660 010544 
8 
9 

10 
11 004662 012746 
12 0045646 004737 
13 004672 012605 
14 004674 103014 
15 
16 
17 
18 
19 004676 012705 
20 006702 005765 
21 004706 001403 
22 004710 O527465 
23 OO4714 162705 
24 004722 0033457 
29 004724 00050 
ae 
a7 
28 
29 004726 010537 
30 004732 132765 
31 004740 001402 
Se 004742 105237 
33 004746 142745 
34 004754 012744 
25 004760 004737 
36 004764 012637 
37 004770 012700 
38 004774 004737 
39 005000 110037 
4g 
41 
43 
43 005004 012737 
44 005012 012737 
43 005020 012723? 
44 0050265 012737 
47 005034 012737 
48 
49 
90 
51 0058042 105065 
32 005046 105065 
53 
54 
eh, 
96 OO50S2 112745 
37 005060 12760 

OND000E 

000004 

000004 

O00000C 
OOO000C 
000000C 
O990000C 
QO0000C 

QOOLLO 
OOO 1 30 

Friday 1 
port 

IF 

.S8TTL 

. SBTTL 
. 
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NE. GP ASM iAssemble if quad line unit code wanted 
### Quad Serial Line Unit Routines +### 

QPINIT -- Initialize quad serial line unit 
cont anent macge Geet SOAE SemeE Sonne ADED: Sater SmenE thane ..<t04 Eine OOM TaWEp GogéR SEGUE Ghees ROUES CO=EE epdat SetED SOLES cot Gomdn GOED WERE EOTO Stet oxlBtE GLERE CREST BEIT HALO SREEE COREE SENG COGmD SEOEE TREES OIE OODE SRODT COURS GANED THEME onESY GIDE STONE CREED GDEHD GOED GanEE Atmee Gest SOmDE Stem CHT 

3 QPINIT is called to initialize the quad serial line unit 

QPINIT: MOV 

; Determine if 

MOV 
CALL 
MoV 
BCC 

T
e
 

or
 

MOV 
3H: TST 

BHEQ 
BIS 

OB: SUB 
BGT 
BR 

RS, -(SP) 

a quad line unit is installed 

#OPS$ID, ~( SP) iStack device ID for quad line unit 

GPRCSR iGet CSR for quad line unit 
(SP)+, RS iGet returned CSR address 

a iBr aif it is installed 

There is no quad line unit installed. 
Mark all lines associated with quad line unit as dead. 

#LSOTHL, RS iGet index to last line 

LMXNUM CRS) iIs this a@ quad unit line? 

44 iBr if nat 

#$DEAD, LSWO(RS) ;: Mark line as dead 

#2,R5 iGet next line index 

at iBr if more lines to do 

ot iFinished 

i There is a quad line unit installed 

ef: MOV 
BITB 
BEQ 
INCB 

Ls: BICB 
MOV 
CALL 
MOV 
MOV 
CALL 
MOVB 

RS, Q@PCSR iSave CSR address 

#QOP$22C, GPRMSR(RS)i Do we have modem control on lines O and 2? 

1 iBr if not 

QPMODM iRemember we have modem control on two lines 

#OPSIEN,. QGPRMGRI(RS)i Clear interrupt-enable bit 
#QP#ID, -(SP) iStack device ID 

GPRYVEC iGet vector address 

(SP)+, QPVEC iSave vector address 

#QP¢ID, RO iGet device ID 

GETSLT iGet slot # where device is installed 

RO; QPSLOT iSave the slot number 

i Set addresses of quad line unit device-dependent routines 

MOV 
MOV 
MOV 
MOV 
MOV 

#HOPSTRT. COSTRT+CDX$GP ; Start~-output routine 
#OQPGDSS,. CDONSS+tCDX#QP i: Get data set status 

#OPSDSS, CDSDSS+CDX$GP ;Set data set status 

#OQPSBRK, COSRRK+t+CDX#QP ; Control break transmission 

#GPSSPD, COSSPD+CDX#GP i Set line speed 

i Initialize Output Port Configuration Register 

CLRB 
CLRB 

iAll bits are off in OPCR 

>DUART 1 

GPROPC (RS) 
QPROPC+QPRUOQF (RS) 

i Initialize Auxiliary Control Register 

MOVB 
MOVE 

#OP$AWA, QAPRACR ORG) i Initialize ACR 
#OPEAWS, APRACR+OPRUQF (RS) i DUART 1 

mi
n.
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TSXPRO -- TSkK-Plus 

QPINIT -- Initialize quad 

wt 
29 
6} 
6&1 005066 112/60 

4&2 005074 1127469 
63 
64 
45 
66 005102 112765 
67 0039110 112765 
48 
49 

70 
71 005116 012700 
7e OOS122 153700 
73 005126 110037 
74 
75 
76 
77 005132 012605 
78 005134 000207 

PR«xx Routa 

VOOU6G 

0000423 

000377 
000377 

000030 
OOO111’ 
173206 

MACRO VOO.O4 Friday 18-Dec-8? 16:08 Page 48-1 
serial line 

WOOL: 

OO0152 

O00136 
O00175 

unit 

i Initialize Interrupt Mask Register 

MOVE #QGP$AWT, GPRIMR(RS) i intialize IMR 
MOVE #OPHAWI. QPRIMR+QPRUOF CRS) 3; DUART I 

i Initialize output port 

MOVB #377, QPRROP (RS) ;Reset all output port bits 
MOVB #377, QGPRROP+QPRUOF (RS) i DUART 1 

MOV #HIMSCRM, RO 
BISB QPSLOT, RO 
MOVB RO, @#ICICSR 

; Finished 

WS : MOV 
RETURN 

(SP)+,. R05 

Initialize interrupt controller 

;Get command to clear IRR and IMR int flags 
iOr in slot number where GP controller is 
iClear IRR and IMR flags for quad port 

ma
n,
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QPLINE ~~ 

U
i
 

f
i
e
 

a
 

m 
O
W
 

ON
 

j
o
o
 0 

009136 

009140 

005146 
005152 

005154 
005160 
005164 
005170 
005176 

005204 
005210 
005212 
OOS216 
OO 5220 

005226 

005232 
005240 
005246 

005254 

OOSe26e 
O0O5270 
OOS276 

010544 

012761 

005737 
001454 

OL16105 
110145 
0146100 
O13760 
013760 

105737 
001403 
O32705 
001403 
O42761 

004737 

112765 
112765 
112765 

112760 

Lie276o 
Li276s 
112765 

OO0000e 0000006 

000066 ” 

0000006 
000104’ 
O00000G 
000066 ” 
O00070 ” 

OOO1L10 ” 

000001 

OO0000e 

006236 * 

900020 
000023 
000007 

000273 

000052 
000100 
000065 

O000006 
OO00006 

DOOOOOG 

000104 
OO001L00 
OO00100 

OOOLO2 

O00 104 
000104 
O00 104 

wetee ener 

QPL INE: 

Friday 18-Dec-87 16:08 Page 49 
Initialize a line connected to quad line unit 

.SBTTL @QPLINE -- Initialize a line connected toa quad line unit 
cone On00y ees Seren MaRS Se yee S-OrET SEOTE gene NESE: EET cimned UELSD AEDS FOR Sete Siem Gen MOCEE Bitte EOOD GOred MOOD CCUM Cu see Signy TORED Stee Mery SOUR enced tenes COND CONES GREED CORES BOGGS BGOR OOEEY COLES CEEID ehals bane GEESE enEeL PeIEe GEEIN GOES EateD SAEED UMNKD KOeED EOEID SxtEe OterTD SPEIE SALE CUUEE GILES SUES GEYER EDIE Gane? Cant GHEES COME “ait HIEN OOU YTD GIN comme 

QPLINE is called to initialize a specific line that is connected to 

the quad serial line unit. 

Inputs: . 
Ri= Line index number. 

MOV RO, -(SP) 

Sau this line is controatied by quad serial line unit 

PIC HCDX#AP. LODTIYP (RI) 

See if quad Line unit is installed 

TST 
BEG 

QPCSR 
9% 

3Is quad line unit installed? 
iBr if not 

Remember the TSX-Plus tine index number associated with this unit line 

MOV LMXLN(RLD. RS iGet # of line within quad unit 

MOVB Ri, QPLX(RS) iStore TSX-Plus line index # 

MCV LMXNUM(RI 3.0 iGet mux index number 

MOY QPCSR,MXCSR(RO) : Remember CSR address for unit 

MV QPVEC, MXVEC(RO) ; Remember vector address of unit 

See if this line should have modem control 

YSTB QPMODM iAre we configured for modem control? 

BEQ 3H iBr if not -- No lines have modem control 

BIT #1,R5 iIs this line 0 or 2? 
BEQ 4% iBr af yes -- Has modem control 
Bic #$PHONE,. TLSWEtR1); Say line does not have modem control 

Canvert line number into quad unit address 

CALL QPCVLA iConvert line # toa address 

At this point, 

RO = Base address of registers for quad unit and channel. 

Initialize mode registers 1 and 2 

MOVB #OQPSBRPR, QPRCORACRS); Select mode register 1! 

MOVB #023. Q@PRMRACRS) i Initialize mode register 1 

MOVB #007, Q@PRMRA(RS) i Initialize mode register 2 

Initialize clock select register 

MOVB #273, QPRCSA(RS) ; Initialize to 9500 baud 

Initialize receiver and transmitter 

MOVB #OP$RRX'GPHORX' QPHEDTX,. QGPRCRAC(RS) i; Reset receiver + disable 

MOVB #QPSRES, QPRCRA(RS) i:Reset error status 

MOVB #OPERTX' OQPBHERX'GPHETX, GPRCRACRS) ; Reset transmitter + enable
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QPLINE -- Initialize a line connected to quad line unit 

el i a 

uo 3 Finished 

&O ; _ 

61 0035304 012600 Pp : MeV (SP)+, R5 

42 005306 000207 RETURN 

a
a
,



TSAPRO -- 
QPSTRT -~- 

O
O
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n
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h
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b
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OOS310 

OOS312 

0035314 
OOSaA4 
005332 

005334 

005342 
005350 
005352 

TSX-Pltus 
Start output 

OL10544 

OO4737 

OBe761 
901003 

112765 

OL26009 
000207 

006236 

000004 O00104 

eats tee 
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.oGTTL Q@PSTRT -- Start output 
tee ROHS meeHT snene WOE ccene SORES FO wham yonee SUNel cmter ever Séehe nea, Gum: Stein swead meter boned MbOLs Fores Comte SOOM f-stm Gieny Mime POISE OEM Sot edthe GULL THEE CULES SEttY SheEE ORES REDIY Shwe FoENY GUTS enEE MenmE SUEES SRRET SESE) SUEY Gone Orme GUGM HEUTE meLen OOD wanes noone Giant Snot OUND GEES NODES MORES ERS oueGS eOhGD COOG! TOEED wenn CPE SUED state RIES 

QPSTRT is called to initiate output to a line connected to the 

quad line unit. 

Inputs: 

Rio= Line index number. 

RS, ~ CSP) 

Convert line number into quad unit address 

iConvert line # toa address CALL QPCVLA 

At this point, 

RO = Base address of registers for quad unit and channel. 

See if the transmitter is already busy 

DISABL ii; Disable interrupts 

BIT #EXCHAR,LGWOCHIIG33I6 the transmitter busy now? 
BNE 1¢ i33Br if yes 

Transmitter is idle. 

Enable the transmitter which will cause an interrupt. 

MOVB #GPSETX, QPRCRACRS):;;:Enable transmitter (will cause interrupt) 

Finished 

ENABL 
MGV (SP)+,R5 
RETURN 

sEnable interrupts 

m
a
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QPCINT -- Interrupt from quad line unit 

1 .SRBTTL G@QPCINT -- Interrupt from quad line unit 
mu $ Te eevee tonee este sans sins Onis nee saan Gaim weier stset Seemt sone sstti Gvte fein snsds Stem oun: rust! feemH Sieur cowet Oeste Stem snse Mens ‘Met rier S880Y tut” teva: evses fini entt Saou shut sittE Minot Chen enim mre MneHY Gites Smt Shun! ptTEG MTEGD Miner qrame GONE Meet senun AIEIG nse conse Su=te GLEE Hasee EUS atatt piten SEU>D netee suas fener aquee sewn feuND nese eonee Sense 

3 QPCINT is the interrupt entry point for all interrupts from the 
4 3 quad Line unit. 
2 i 

6 9005354 QPCINT: 
7 3 

8 ; Save registers RO. Ril. R4,. and RS. 

9 ; TTRSAV is the standard interrupt entry routine called when processing 

10 i received character interrupts. We always call it in the case of an 
ii i interrupt from a quad unit line since we don’t know whether the interrupt 
le i is from a transmitter or receiver. 

13 3 
14 005354 004577 9000000¢ JSR RS, @TTRSAV iSave registers 
15 005350 010245 MOV Re. - (SP) 
16 005362 010344 MOK R3.- (SP) 
17 3 
18 i Disable further interrupts from the quad line unit 
19 F 

20 005364 oO123703 000066’ MOV QPCSR,R3 iGet address of base of registers for DUART O 

21 005370 142763 000100 900004 BICB #HOPEIEN, GPRMGR(RS) ;:Clear interrupt-enable bit 
ee 005376 01030) MOV RG, Ri iGet addr of base of registers for DUART 
mid ; 

a4 i Begin loop to determine which of the four lines needs service 
eo i 

26 005400 00500) CLR Rez iStart with Line # O (DUART O. channel A) 
mo? i 

28 i Get TSX-Plus line index number of this line 
29 ; 

3O 005402 116204 000104’ 1s: MOVB QPLX(R2),R4 iGet TSX-Plus line index number 
31 005406 0014641 BEG 3H iBr af no line connected 
ge 3 

303 i See if an output interrupt occurred 
34 ; 

35 005410 136263 005622’ 000112 BITB QPFTXR(R2),. Q@PRISR(R3G): Is transmitter ready for another char? 
36 005416 O001427 HEQ 2 iBr af nat 
7 i 

38 i The transmitter is ready for another character. 
39 i pee if there is another character to transmit. 

4) i 

41 005420 004774 0000006 CALL @LOUTIR(R4) iGet next character to transmit 
42 005424 103411 BCS 8S iBr if na more chars to transmit 

43 i 
444 ; Transmit the character cantained in RO 

45 i 
44 005426 0592764 O000006 900000G BIS #HEXCHAR, LGWO(R4)i Set transmitter-busy flag 
47 003434 042764 O000006 0000006 Bic #E0I TIM, LSWS(R4); Start timer to catch lost interrupts 
48 005442 1110061 900106 MOVB RO; QGPRTRACRI) iStart transmitting the character 

49 9005445 000405 RF rs 
ew 3 

od i There are no more characters to transmit. 
wee 3 Disable the transmitter 

33 ; 

94 0054350 042764 Q000008 0000006 G¢: BIC HEXCHAR, LSWSH(R4); Say transmission finished 
55 005456 12761 O00010 000104 MOVB #OPEDTX, QPRCRACRI) : Disable the transmitter 
26 i 

7 ; See af this line has received a character 

m
m
,
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28 
2? 
ah 0) 
él 
62 
63 
64 
Oo 
4 
6/7 
43 
4&9 
79 
71 
7m 
73 
74 
79 
76 
77 
78 
749 
BO 
81 
Bi 
83 
84 
85 
86 
87 
8a 
BY 
90 
PI 
Pe 
93 
94 
99 
9S 
97 
99 
99 

100 
10] 
102 
103 
104 
105 
1046 
107 
108 
109 
110 

iit 
Lid 
113 

Friday 

Get 

BITR 
BEG 

received 

MOVB 
MOVB 
BIC 

QPFRXRC(R2), @PRISR(R3)i Is a received character ready’? 
oF iBr 

character 

QPRSGRACRID. RO 

Q@PRRRACRID, RS 
HCA? 7 o> RO 

18-Dec-87 16:08 Page Si-i 

if not 

iGet status flags for character 
iGet the received character 

i>Mask character to 8 bits 

i; Set status flags in RS to simulate status flags returned by DLIil 

i Check for other lines connect to the quad unit that may need service 

BIT 
GEQ 
BIS 
BIT 

BEQ 
BIS 
BIT 
BEQ 
BIS 

TTINPT to process the received character 

CALL 

INC 
CMP 
HHI 
ADD 
CMP 
DMI: 
ADD 
BR 

HOPERPE, RO 

AG iBr if not 

iDid we have @ parity error’? 

#H#RBERR'ROVPSR. RS: Set parity-erroer flags 
#QPSERFE'QPHHRK,RO ; Framing error or break? 

54 i Br if not 

#RBERR'FRMERR, RS: Set framing-error flags 
#QP¢RCE, RO 

Fak: 3 i Br 

#RBERR'OVRRUN, RS: Set overrun flags 

@TTINPT 

Re iAdvance line # within quad unit (0-3) 

Re. #3 iHave we serviced all lines? 

7S iBro af ues 

#OQPRCOF, RI iPoint to registers for next channel 

Re. #2 iTime to advance register base to DUART 17 
1 iBr if nat 

#OPRUOF, RG 

if not 

;Did an oaverrun occur? 

iEnter character input routine 

iPoint to registers for DUART 1 

i¢ iGo service next line 

3 We have serviced all four lines. 

MOV 
BISB 

; Finished 

i Vector containing the proper bit mask to test for transmitter-ready 
in the Interrupt Status Register for each line. 

MOV 
Mey 
RETURN 

QPFTXAR: . BYTE 

TSX-Plus PROxxx Routi MACRO VOS. 04 
Interrupt from quad line unit 

005454 136263 005626’ 000112 ea: 
005472 001427 

005474 4116100 000102 
OO5500 114105 000106 
005504 O42705 177400 

005510 032700 9000040 | 
003514 001402 
003516 052705 o000000C 
O05S22 032700 000300 Ah: 
OOSS26 O01402 
005530 052705 o000000C 
QO3S34 032700 000020 iB: 
005540 001402 
005542 052705 o000000C 

005546 004777 O000000¢ oF: 

OOS5552 005202 3H: 
005554 020227 000003 
005560 101010 
OOS362 062701 000020 
005566 O2022/7 900002 
OO3S572 0013023 
005574 O42703 000040 
005600 000700 

005602 O13703 9000066" 7S: 
0035606 152763 000100 000004 

OOS614 O12603 
005616 012602 
QOO5620 00020? 

005422 oo] 020 OL) t 
005625 Owe} 

QPCSR,R3 
#OPSIEN. QPRMSRCRG) 

(SP)+,R3 
(SP)+, Re 

iReturn through TTRSAV which restors regs 

1.20, 1, 20 

Reenable interrupt for quad line unit. 

;Get address of base of registers for DUART O 
iSet interrupt-enable bit 

i Vector containing the proper bit mask to test for receiver—done 
in the Interrupt Status Register for each line. 

m
i
r
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QPCINT -- Interrupt fram quad line unit 

114 3 

115 005426 007 O40 OO2  QPFRXR: |. BYTE 2:40, 2, 40 
0054631 O40 

LL& J EVEN
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QPSSPD -~ Set speed for quad line part 

Fage 32 

.SEBTTL Q@PSSPD -- Set speed for quad line port 
La . + ne set nes et cr svete tt te at st ee setts ste dt sens ete net ep ine tet onne wre ers ne sn set rset sete cts ng Sty tet sre wtf test eet tne snes ene ens Sut snes evs st tte ters ea ns nn ut nt seat spt snp ses seuss ene ery ee 

am
, 

e, 

™ 

+ Le
e 

a
 

“
T
G
 

N
W
O
 

10 005632 
QO05634 

005536 

000642 

QOSG45 
Q05650 
005554 
005660 
OO 5662 
005466 
005670 

005474 
005700 
005702 
005704 
005710 
OOS714 
0035720 
0057 22 
005726 
005730 
0035734 
QOS7 38 
009742 
005750 
003756 
Q05762 

005770 
OOS7 72 
005774 

010344 
O1L0544 

110064: 

O0472377 

OLOOOU 
O42703 
£16303 
O10346& 
OV ese 
O59 2603 
110369 

032700 
001403 
O12703 
900402 
912703 
O32 /O00 
OO1O03 
O92703 
000400 
032700 
O01402 
OOa FO? 

112765 
110369 

O1L60% 
OL12602 
QOO20% 

VO0001e 

006236 ’ 

ON0000T 
005776 * 

Q00004 

QOO00102 

O00000¢ 

000002 

OO0003 
OO00006 

OO0020 

0000006 

OOOOO4 

000020 O00104 
OO0100 

QPSSPD is called to set the transmit/receive speed for a line 

commected to the quad serial line unit. 

i Inputs: 
; RO = Speed code 

j Ri = Physical line index number. 

QPSSPD: MOV RB, - (SP) 
MON RS. ~ (SP) 

e
r
y
 

i 

Save info about baud rate for this line 

MOVB RO, LMXPRM+1¢R1) ; Save info in line table 

Convert line number into quad unit address 

CALL QPCVLA ;Convert line # to address 

At this 

R5 = 

point, 
Base address of registers for quad unit and channel. 

Set transmit/receive speed 

MOV RO. RG iGet control flags 

Bic H°CLLPS#SPD>,. RO iClear all but speed valve 

MOVB QPSPD(R3),. RG iGet speed code for quad unit 
Mov RO. -CSP ) 
ASH #4, R93 iPosition speed code for receive 

BIS (SP)+,R3 iOr in transmit speed 
MOVB R32, Q@PRCSA(RS) iSet speed for line 

Set character length and parity 

BIT #LPS$7BT,. RO i;7 bit characters wanted? 
BEG it iBr if not 
MOV #OP$7BR.R3 iGet 7 bit char flags 
BR ot 
MOV #GP$8BR,.R2 iGet & bit char flags 
BIT #LPSPAR, RO iIs parity wanted’ 

QME 3H iBr af yes 

BIS #OPENPR, RO iSet no-parity flag 
GR 4 

BIT #LP#ODD, RO iQdd parity wanted? 
REQ 4S iBr if nat 

BIS #QPS0DD.R3 iSelect odd parity 
DISABL ii3#*® Disable interrupts ## 

MOVB #HOPSRPR, GPRCRACRS) i:; Select mode register Ii 
MOVB R3, QGPRMRACRS) $i; Set char length and parity 
ENABL i;## Enable interrupts #+# 

Finished 

MOR (SP)+. RG 
MOV (SP )+, Ris 
REE TURIN
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Q@PSSPD -- Set speed for quad line part 

ot 
hed 
SO) 
&1 
62 

63 

OO57 74 
Q05001 
BO6004 
006007 
N06G12 
OHO6015 

oxers) 
007 
008 
007 
O14 
O14 

OOO 
O03 
O04 
O10 
000 

OO] 
O04 
Ole 
O00 
O84 

Vector of values to convert YFTSX-Pius standard transmit/receive 

speed 

QOPSPD: 

codes 

BYTE 

EVEN 

into codes for the quad serial line unit. 

O.,0.,1.:2.,5:3.,4.5.,6.,10.,7.,8,0..9.,0.,11.,12. 

m
a
m
.



TSXPRO -- TSX-Plus PROxxx Routi MACRO VOS. 04 Friday 19-Dec-87 14:08 Page 33 
QPSBRK ~~ Control break transmission toa quad tine unit 

i .SBTTL OGQPSBRK -- Cantrol break transmission to quad line unit 
a FCT rr ee cree ee te eaet anette eet sate 40m coe: ees uit sien ater Gree mms sate: anh pettus Senet 288 anon stb «tne mi ote ume mae nuh Aree suet ene mms see tenes eames sammy ousen Soave Seteh endian Leste seneh cies SOON AAUP evens SOG Suman SotGe SOD FORGE Setth MEINE SEE AAlGd Gant Sante Rents Stes moms atine HOS ont 

3 ; QPSHRK is called to start or stop transmitting a break character to 

4 3 a line connected to the quad serial line unit. 
2 j 
& i Inputs 

7 3 RO = Break control flag (MS$BRK) 
8 i Ri = Physical line index number. 
9 ; 

10 006016 010544 QPSBRK: MOV RS, -(SP) 
11 3 

12 3 Convert line number to address of control register 

13 ; 

14 006020 004737 006236" CALL QPCVLA iConvert line # to address 

15 3 

16 i At this point, 
1? i RO = Rase address of reqisters for quad unit and channel. 
18 i 
19 i See if we are to start or stop sending a break 

a) j 
21l 005024 O32700 o000000G BIT #MSSBRK, RO iStart or stop sending a break? 
22 OOS030 001404 BEQ 1% iBr if stop 

ul 3 

mt i Start sending a break 
a) ; 

24 005032 L412765 Q00140 O00104 MOVB #OPSSBT. GPRCRACRS) i Start break transmission 
27 006040 000404 BR i 
23 3 
a? i Stop sending a break 
30) j 

31 005042 112765 000160 O00104 Ii: MOVB #HOPSEBT, GPRCRACRS) i Stop break transmission 
oe i 

33 i Finished 
34 F 

35 005050 012405 FS: RICHY (SP)+,R5 
36 006052 000207 RETURN
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, 
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QPGDSS -- Get data set status For line 

1 SUTTL OGPGDSS -- Get data set status for line 
ae BIT tee meee tee ees ame ttm semen aeons satan sanet senm SH setts nate: sarte Oestt soeer SMT ease stem snett Senet sume enone omman Jiten site SANG “viet Smt —OHL sere meee oeitt totam sens st Lest Nones topan casey SoMmt fein cua feu S998 sevan SOCAN GuNEE sveme Aitin Sétee some SO sate eienn GéltY Gets tum arene suier nenun Glew covts conus sveet scan sinus cance asses 

3 i; OPGCUSS is called to get the data set (modem) status for a line 
4 i connected to the quad seriai line unit. 
2 ; 

& 3 Inputs: 
va i Rio= Physical line index number 

{3 ; 

3 j Outputs: 

10 ; RO - Generic data set status flags (MS#xxx) 

11 i 

l2 006054 010344 QPGDSS5: Mav Ra. - (SP) 
13 006056 O10544 MN RS. -( SP) 
i4 i 

19 3 Convert line number to address of control register 
1é ; 

17 006960 O04737 606240" CALL QPCVLX iCanvert line # ta address 
18 F 

i? i; At this point, 
at) ; KO = Base address of registers for quad unit. 

ai i Kid = Table index whose value depends on whether we are accessing 
ae i lines 0 or i (DUART ©) or lines 2 and 3 (DUART 1) 
aa | i and the configuration 4/70 or 2/2 
24 3 

md ; line Canfig Value 
2S ; ewer enon scans sees ates eae eenee come mein teen eeeee sienna te 

a? i 0/2 4/0 0) 
wet 3 1/3 4/0 j 
2? i 0/2 a/n ef 
ao i 1/3 e/a 3 
i i 

Me rid i See if the phone is ringing 
33 ; 

34 0046064 005000 CLR RO iDevelop flags in RO 
35 005066 136365 006144’ 000132 BITB QPFRIC(RG). Q@PRIP(RS) its the RI flag set for line? 
36 006074 0014072 BEQ Ls iBr aif not 
37 90046076 052700 9000006 BIS #MSSRNG, RO iSet ring status flag for return 
38 ; 

39 i; See if carrier is detected 
4 3 

41 004102 1363659 006140 O0O0132 14: BITB Q@PFCD(RG). @PRIP(RS) ; is carrier detected? 
42 006110 001402 BEQ ne iBr if not 
43 005112 082700 O000000G Bis #MSéCAR, RO iSet carrier-detected flag for return 
44 ; 
45 s See if Data Terminal Ready is asserted 
44 3 

47 006116 136363 006150’ O06154/' 24: BITB QOPFDTR(RG), QGPOP(RS) iis DTR asserted? 
498 006124 001402 BEG 3H iBr af not 
49 006125 052700 0000006 BIS #MSEDTR,» RO iGSet DTR return flag 
20 ; 

wat i Finished 
De i 

2d 0061382 012605 3s MEV (SP)+,R5 
24 006134 0126023 RC (SP)+.R3 
oy O051246 00020? RETURN 
oes 3 

37 i Flag values to check Carrier Detect flag based on channel and config
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QPSDSS -- Get data set 

43 

59 006140 00-44 

OOSslt4s OOo 

40 

él 

be 

63 006144 Ooo 

006147 O00 

44 

60 

65 

4? O0O6150 O04 

006153 O00 

Feat er 

69 

70 

71 006154 000 

006157 000 

status for 

O10 

O00 

O10 

O00 

MACRO VOD. O04 
line 

O04 

O10 

004 

OOO 

QPFCD: 

3 

3 Flag 

QPFRI: 

i 

i Flag values to check for 

; 

QPFDTR: 

3 

. BYTE 

Values to check for 

_HYTE 

_ BYTE 

Friday 18-Dec-87 14: 0&8 

4,10. 4,0 

0,0, 10,0 

4, 10, ft 0 

Page 34-1 

line ringing 

{or assert) Data Terminal Ready 

i Shadaw celis to hold value of autput port settings 

QPOP : . BYTE 0,0. 0. 0
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006160 
006162 

0051644 

006170 
006174 

Q06176 
005204 
OOb212 

O05214 
Q0S222 

006230 
006232 
006234 

TSK-Plus 

Set data set 

O10345 
O10544 

mm
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O32700 
00140? 

116349 
156363 
OOO4O4 

1143495 
14634693 

OL2gOD 
O12600 
OOOL20? 

status 

OO0G240 ” 

OO00006 

O06150% 000134 
006150’ 006154 ° 

006150" 000136 
006150’ 006154’ 
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QPSDNSS -~ Set data set status 
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QPSDSS is called to contrel the data set (madem) status for a line 

connected to the quad line unit. 

Inputs: 
Ri = Physical line index number. 

RO = Data set control Flags (MS#xxx) 

DSS: MOV 
MEV 

RG. -(SP) 
RS» ~(SP) 

Convert line number to address of control register 

CALL. QPCVLX iGonvert line # to address 

At this point, 
RO = ase address of registers for quad unit. 

RQ = Table index whose value depends on whether we are accessing 
lines O or 1 (DUART O) or lines 2 and 3 (DUART 1) 
and the configuratian 4/0 ar 2/2. 

laine 

0/2? 

i/3 

Of 

1/3 

Canfig Value 
wets meee memes eenee wanes mates mere oesie te 

4/O #) 

4/0 

2/2 nt 

efi wd 

oee aif we should raise or drop Data Terminal Ready 

HIT 

BEQ 

Raise DTR 

MaVB 

BISB 

BR 

Drop DTR 

MOVB 

BICB 

Finished 

MC 

Pye 

RETURN 

#MSSDTR» RO iRaise or drop DTR*? 
1 iBr to drop DTR 

QPFDTR(R3), QAPRSOP(RS):i Raise bit in output port 
Q@PFDTR(R3), QPOP(RG):i Set bit in shadow cell 
PS 

QPFDTR(R3), Q@PRROP(RS); Drop bit in output port 
QPFDTR(R3),. Q@POP(R3S):i Clear bit in shadow cell 

(SP)+. Ro 
(SP )+,R3 

a
,
 

m
m
,
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QPOCOVLA -~- Convert line 

QO0623 

O0S236 

005242 
O05S246 

006252 

006254 
Q06257 

OL61905 

114505 
043705 

900207 

PROxxx Routi MACRO VO5.04 Friday 18-Dec-87 16:08 Page 564 
index into register addresses 

0000006 

006254 ° 
000046 ” 

040 

.BETTL @PCVLA -- Convert Line index into register addresses 
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i; G@PCVLA ts called to convert a TSA-Plus line index number of a line 
i connected to the quad serial line unit into an address that corresponds 
i to the base of the renqisters for the corresponding DUART and channel. 

Inputs; 

Rilo = TSX-Plus line index number 

Gutputes: 

i RO = Address of base of registers for DUART and channel 
3 (RO is preserved) 

QPCVL A: 

i Determine which quad line this line is connected to 

MOV LMXLNGRID. RG iGet line # within quad line unit (0-3) 
4 

i Compute address of reqisters for this line 

i 

wf: MOVB GPFADRIRS). RS iGet offset based on DUART and channel 

ADD QPCSR, RS ;Add base CSR address for module 

i Finished 

RE TURIN 

F Table of register address offsets based on line number 

QOPFADR: | BYTE O, 20, 40, 60 

_ EVEN 

i
,



TSXPRO -- TSk-Plus PROxxx Routi MACRO VOS. 04 Friday 19-Dec-87 Lé 
QPCVLX -—- Get address and configuration info 

l ~SORBTTL QPOCVLX o- 
” Sener arene sete meth ences Hue SOOUe ese xian HDLOE cesne ences sntty potas onan aaine vases wase! math guess netics peone wage coset 

w3 ; 
4 3 to the quad serial Lin 
5 ; (1) the address of the 
& 3 the line is connected: 
7 ; indicates which channe 
3 i which configuration (iz 
iy 3 

tO i Inputs: 
tit ; Rio= FSX-Plus Line in 

12 ; 

13 ; Gutputs: 
i4 3 RO = Base address of 
15 i R3 = Channel and conf 
16 ; 
17 i Laine Canfiq 
‘t 4 i Feet nate poms manne teens samen cates selem wees Geen 

19 ; O/e hf) 

wt) ; 1/73 4/t) 
etl i 0/2 efi 

2a 3 1/2 e/a 

ed ; 
4 ; (RO is preserved) 
ie j 

#O OO6260 GQPCVEX: 

ad j 
2 ; Determine which quad 1 
2? ; 

30 005250 016103 O00000¢ MG LMXLNCR GD 

ai ; 
3a ; Get the DUART base req 

od 3 

B44 064254 116305 0063147 et: MOV QPFDAD CRIS 
35 006270 O53705 0000546" ADD QPCSR, RS 

36 ; 
37 i Get index value based 
38 3 

39 006274 042703 177776 Bic HCL RO 

490 006300 105737 000110’ TSTB QPMODM 

41 006304 001402 BEQ Ot 

42 006206 062703 000002 ADD #2,R3 

43 ; 
443 i Fanished 

45 ; 

4 0063912 000207 OG RETURN 

47 i 
49 ; Table of address offse 

AY i 

9O O05 214 OOM OOO O40 QPFDAD: | HYTE 0, 0, 40, 40 
OOSS17 Ogg 

ol EVEN 

va ENDS iNE, QPASM 

re 3 
5 df i Size of TSXPRO 
wee i 
eon Oa BOY PROGTZ oc .~“PRORAS 

:08 Page 3S? 

Get address and configuration info 
Keene ween Gwe somae C¥REE SmeeE Menlo StLEE eosm GUEtY SaTED GOEL SWRI Hee EOS SOute CONE Kents SEES GoMEh SeENY Rete SOtGT MernE SOOTY SOBER SURtU CFOTE Comat <iEE SOONG come Shin MESH tiem COLNE AEDS StmA ODER EDIND ObsuD antee MEDD wtbEh SteuE SuENS SOEDA WOOD 

GPCVLX is called toe convert a TSX-Plus line number for a line connected 

e unit into two items of information: 

base of the registers for the DUART to which 

{2) an index value in the range 0 to 3 which 
1 of the DUART the line is connected te and 

fe or 4/0) the serial line unit is in. 

dex number. 

registers for DUART. 
iguration index valve as follows: 

alive 
mete me 

i) 

ine this line is connected to 

» FS iGet line # within quad line unit (0~3) 

ister address 

), BS iGet offset based on DUART O or 1 

ifdd CSR address cf base af medule 

on tine # and configuration 

iGet O for lines O&2 1 for lines 183 
iIs this a 2/2 configuration? 
iBr af nat 
iSet index based on config 

ts to base registers for DUARTs based on line # 

sEnd of quad line unit code 

iSize of TSxPRa 

m
m
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QROVLX -- Get t address and canfiguratian infea 

a7 90000) 

Errors detected: e) 

HE ASSEMDLEeTr Statistics 

Work File treads: 0 

Wark file writes: oO 

132 Words { 1 Pages) 

i790 Words ¢ YO Paues) 
RT-24 

size of work file: 

Size of core pool: 

Operating system: 

Elapsed time: 00:00:38. 45 
DK: TSXPRO, LP: TSXPRO=DK: FSXPRO. MAC/C/N: SYM 

Priday 

_ END 

le-Dec-87 Lé: O08 Page Syed 

m
a
,



ma
y,
 

TSKPRO 
Cross reference table 

#DEAD 
$HISTP 
$OITIM 
*$PHONE 
$SXOFF 
$SX0N 
#VDCSR 
$XCHAR 

CDCLOK 
CDEDSsS 
CDSBRK 
CDSDSs 
CDSSPD 
CDSTRT 
CDSXOF 
CDSXON 
COXSPC 
CDXSP I 
CDX SPP 
CDX QP 
CORUSR 
CP#7BR 
CPé7BT 
CPREBBR 
CP$8BT 
CPBACM 
CP¢éARP 
CPBAS 
CPSASM 
CP SAWS 
CP SAW4 
CPSAWS 
CPéBR 
CPé¢BRP 
CPéBRR 
CPSBWi 
CP#BW2 
CP SCAR 

CP#CBR 
CPéCCS 
CPéCD 
CPSCMM 
CPSCR 
CPSCRC 
CPCS 
CPéCTS 
CPéDBR 
CP#DSR 
CPSDTR 
CP EHP 
CPSETI 
CP$ETE 
CREETR 
CP BEGF 

mo ED Tape 
Pr Acer’ Luts 

1-38 
1-38 
1~34 
1-36 
i-41 
1-44 
ai bt 
1~34 

Aa~ 17 
1-40 

1-36 

1-42 

1-26 

L~42 

T-d4 

1-39 

1-39 

1-37 

1-38 

1-37 

1-44 

1-323 

B- So 

B-BO# 

GJ dich tt 

8-844 

8-21 

9-204 

8-984 

8-59# 

8-G5# 

~~ 7 “LH 

B-OQ5# 

AG ale 

8-107 

8~-13H 

8-L1li# 

8-115# 

3-S# 

39-17% 
8-10# 
8-79 
8~1G9# 
8-734 
8-437 
8-22 
§-131% 
8-140# 
8~-8# 
8-142# 
B- 10 
8-1 
8-47 # 
8-51 
S- 444 
8-1LO3# 

PREY 2 x 

(CREF 

36-74 

hem etis 

4-8 

13--0e 

ee Od 

heap 

BS~- LSE 
OO 1H 
Dom ptt te 

B62 

a Pee TE 

19-19% 

6 eS 

Benn de 

3O~14 

19-15 

29-15 

4-44 34 

amet t 

4AP- 30 

46-14 

Ayn s 

44-17 

3-46 
36-44 
96-48 
38-20 

47-25% 

36-36 
4b- BB 
36-59 

Agni 

B6e Is 

14-40% 

36-79 

37-34 

Routa 

43-13 

30-30 

AO 34 

13-008 
ean? 
43-17 

36-2 
36-24% 
48-45% 
36-254 
29-20% 

26-18 

19-19% 

29-20 

49-44% 

47-4 O 

47-48 

47-42 
47-30 
46-14 

34-7 O# 

4O-L oF 

aeons 

do -hO 

38-27 

os a et 

38-31 

MACK YOD. O4 
VOD, Off) 

39-27 

241-35 
30-20 
43-29 

89-444 

48-4 Ge 

ABR~4 7 t 
36-1 

won Loe 

29-214 
48-45% 

47~43 

Joo 7 Ltt 

47-29 

37-8 

39-20% 

45-19 

39-17 

co
ne
 

40-29 

wi --Boe 

30-29 

wOr- ad 

49-43% 

aon OK 

29—-Ba% 
48-468 

we Rok 

4O--3O# 

40-24 

41-13 

waned |e 
31-7 
wlan Ad 

37-31 

42-31 

“igay le-Dec-O8Y 14:00 Page 

4l-19 

39-15 
vi ~b4 

omen 

4AP-13 

37-Got 

43-31 

39-26 

38-18# 

43-30 

4AO~- dé 

Bb—- LAK 

38-19 

o1-47 

490-28 

wb-2Ok 

38-23% 

41-15 

38-31# 

41-17 

37-1Lb6# 
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Cross reference table 

CPEER 
CP EVN 
CPéIES 
CP # INP 
CPéIRC 
CPéISR 
CPSITE 
CPSLEN 
CP SLL 
CPSMOR 
CREMIR 
CPEMCO 
CPEMCV 
CP EMM 
CPSPAR 
CPBERC 
CPERCA 
CPEéRCE 
CP RCL 
CP SREN 
CP#RES 
CPERFE 
CP ERI 
CPERIE 
CPéRL 
CP ROE 
CP$RPE 
CPERRO 
CPERRI 
CPEéRR2 
CPEéRTI 
CPEéRTS 
CPERTV 
CP$éSA 
CP&SB 
CPéSES 
CPESCL 
CP SH 
CPéSMI 
CPSSMS 
CPESRS 
CP4TBM 
CPSTCE 
CPSTEM 
CP STEN 
CPéTI 
CPSTIE 
CPBWRO 
CPSWR 1 
CPEWRe 
CP#WRG 
CP EWR 4 
CPSWRS 
CPBWRS 
CPSWR?/ 
CPCINT 

TSX-Plus PROxxx Routi MACRO VO5.04 Friday 18-Dec-87 16:08 Page S- 
(CREF 

a-4at 
8-704 
8-1 204 
8-FO# 
g-1218 
8-124 
a-119% 
8-824 
B8-126# 
B-11# 
B- 12H 
8-1338 
8-144 
88-1328 
8-69# 
8-994 
8-89# 
8-450# 
8-424 
8-57# 
8-42# 
8-102# 
8-141# 
8-53H 
G-127% 
B-1018 
8-100# 
8-35# 
8~36# 
8-37# 
8-45H 
B- 1294 
8-154 
8-4i# 
8-B81# 
8-71i# 
8-Soi 
8-7oH 
8-137# 
8-724 
8-1 28H 
a-91# 
-78H 
8-934 
a-B0# 
8-138# 
g- 52H 
Q-274 
8-284 
S-29# 
8-30# 
@-31# 
S324 
8-324 
8-344 

wo-2F 

afb 
ATT 

34-498 

44-35 

Ge-dik 

38-1 

a%-F 

whip bes 

Bo 72 

Me Ton ell he ds 

46-209 

oe a 

Som ead 

3O- 49 

36-40 

Bo-4t 
Ph hag mee fh 
tad CENT 

0 fn eas 

VOoG. 04) 

Bh FRE wo 7 Oe A4A—2B AS -1 9% Agate 

ss ad a 

3O-Gak 

Fert 8) 33-23 

24-30 

<rnorae) 
36-41 
A7-52 
47-37 
46-28 hp Bq 

oe Wo 

a
m
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Cross reference table (CREF VO5S. 04) 

CPCLOK 
CPGDSS 
CH LERK 

CPIESC 
CPINIT 
CRPIREC 
CPISRC 
CPITR 
CPIVEC 
CPLINE 
CPSBRK 
CPSDSS 
CPSSPD 
CPSTRT 
CP XOFF 
CPXON 
DORTI 
DOSCHD 
DWTYPE 
EMMAP 
FORK 
FP$PIO 
FRACGE 
FRMERR 
GETSLT 
GPRCSR 
GOPRSLT 
GPRVEC 
GPYVCSR 
OPVSLT 
GPVVEC 
ICOCSR 
TCODR 
ICICSR 
ICiDR 
IC2CSR 
IG2DR 
ILSWe 
IM#CHP 
TMBCLK 
IM$CM 
IMSCMB 
IMBCPD 
IMSCPM 
IM#CR 
IM$CRM 
IMSCS 
IM#GIP 
IM#IM 
IMBIRP 
IM#KBR 
IMSKBT 
IM#LMB 
IMNSMM 
IN¢OM 
IM$OR 

Jo-19 
36-22 
J/- lo 

we ~—20 
14-47 
372i 
a7 22 
37-19 
37~i1 
3-37 # 

36~24 
36-29 
36-25 
3-18 
gO-2O 
Bo-a21 
l2-? 
1-33 
1-44 
1-49 
1-35 
i-41 
1-33 
1-35 
3-28 
Bra? 

15-6 
15-4 
19-30 
13~-d6# 
10-29 
3-94 
w— BH 
o-1L1k 
o~ LOH 
27138 
a 
1-36 
DSH 
o~ DOF 
o~ at 
24H 
on Det 
oo OH 

oo al tt 
a att 
oO GoH 
a7 # 

PREDx «x 

41-74 

44—~— 4274 

Ws LS 

7-31 # 

36-FH 

read 

37 ~ LOH 

39-84 

aio bd 

36-4) 4 

44-] OF 

45-104 

36-90 

4-7 

4a TH 

43-74 

12-2 4# 

24—-j 7 

Li-i? 
San 
aa 4 | 
24-19 
32-28 
10-10 
13-09 
17-1 
15-08 
15-4} 

15-44 
29-53% 

48-7 oe 

36-73 

30-00 

36~-Ht 

en As 
oe Po 

Routa 

sels 

3-H 

38-35 

47-1 OF 
4i-1& 

eee 40) 

38-22 
15-22 
16-134 

49-35 

49-34 # 

Bi~-id 

BonhB 

MACRO VOS. O4 

37-19 

39-14 

oe eae Aw 
16-15 
49-12 

48-71 

Fradeay 

FF BS: or ne
le
he
e 

wa
e 

17-15 

18-Dec-3? 

18-13% 

30-30% 
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Crass reference table 

IM@PA 
IMSPHM 
IMSPPR 
IMSPPT 
IMSPR 
IMSPRM 
IM#RP 
IMN@RST 
IM$SM 
IMSSR 
IMSSTV 
IM$VS 
IM$ZM 
IM#ZR 
IM#ZRM 
IMNSZS 
INISLT 
INTEN 
INTPRI 

INVEC 
TOF IN 
ITRMTP 
KBDCHR 
KP ARS 

KP ARG 
LCODTYP 
LMXLN 
LiMX NUM 
LMXPRM 
LOUTIR 
LP@#7BT 
LPSODD 
LPSPAR 
LPSSPD 
LSOTHL 
LSW1IO 
LSW3 

LSWS 
EXCL 
MAXPOC 
MMENBL 
MSSBRK 
MS$CAR 
MS#DTR 
MS#RNG 
MXCSR 
MXVEC 
OVRRUN 
PIBASE 
PICQE 
PIDRIV 
PIENTR 
PIGO 

o~ 45H 
oa 
OOH 
2 OOF 
a 
3-4AOH 
se a te 
oe BH 
on 4H 
o- Gat 
Soa AH 
218% 
ow lt 
27 QOF 
aa OH 
a ee 

10-9 
1-35 
1-36 

42-39 
1-39 
1-41 
1-42 

ee are 
1-40 

mon lLOk 
1-40 
1-37 
1-45 
1-45 
1~ 344 
1-39 
1~42 
1-423 
1-433 
1-43 
1-33 
1-41 
1-34 

42-17 
1-34 
1-33 
1-238 
1-45 
i-42 
1-237 
1~37 
1-37 
1-46 
i-46 
1-35 
3-404 

28-134 
i-29 

2O—-14 
2O-29 

FEX—P livs PRxssx Roubia 

(CREP VOSS. O44) 

29-3 

29-58 

29 -—~ 14 
o ky ae toad 

1i-é# 

aa-F 

11-38 

Aan 

14-27 

28-7 

19-29 

2-37 tH 

1i-is 

2Oo- lot 

13-9 

19-15% 

49-27) 

14-14% 

LPF 

2in-i) 

325-18 

ets 

Mi Se Teed oa 

by Daas Oe 

48-19 

42-1 0r 

eee) E 

heen e 

ee Ee 

452 4 

3-48 

1i-i8 

4 te} 

ahah rah 

44-90 

44-18 

49-2 

BQ AE 

27h 

13-14 

28- i 

2O-- EH 

me bm ek 

eth? 

32-46 
29-59 

BO-12 

31-10 

25-10 
21-45 
4G-30 

19-25% 

Li-ive 

wo-42 

13-37+ 

29-1LD* 

V6~-18 

49-20 

woo be 

mie 33 

46-15 

47-34 

47-3) 

47-2) 

42~-2 3% 

ae be 

43-17 

30-30% 

20-38 
ting? 
46-1 
os aa 
45-14 
24? 

51-78 

13-15 

2-35 

21 -ot 

MACRO YOO. O4 

30-12 

341~9 

2b-F 
23-25 
AP tid 

Li-dé* 

ROD 

13-96% 

36-1L4# 

37-30 

AQ- pA 

36~-5e 

23-24 

47-44 

Hee AS 

Cpl F 

7 ar oa 

43-134 

nO 4 

13-36 
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30-35 

27-10 
30-7 
50-31 

L3oe8 

meine 

wb~-43 

49-13 
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AS ak 

Om ate 
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Ne eer a 
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9O~21 
41-413 
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reference table Crass 

PIGOFL 
PITHAN 
PIINAD 
PIINIT 
PLINT 
PIINWD 
PIKIIR 
PTKOIR 
PILINE 
PILGE 
PIMOC 
PINDCH 
PIOIFL 
PIQUIT 
PISCNT 
PISRT 
PISTRT 
PIVFIR 
PIVTIR 
PIXEOF 
PIXICH 
PIXIOI 
PIXIOG 
PITXOCH 
PPS7BT 
PP$8BT 
PP$BRS 
PPECMF 
PPSCMR 
PP SDBR 
PPEDSR 
PP EDTR 
PP$EVN 
PP SEB 
PPSFE 
PPSLEN 
PPSMIF 
PPEM2F 
PPSMDR 
PPS0E 
PP$0OM 
PP SPAR 
PPéPE 
PP#RCS 
PPERCV 
PPERD 
PPSRE 
PPSREN 
PPERTS 
PP#SBL 
PPSSTR 
PPS$TCS 
PP STEN 
PP#TR 
PPSTRV 
PPGDSS 

oo OH 
1-28 
wo FH 
4-29 
28-10 
3-108 

13-64 
13-68 
3- 37H 

28-124 
3-454 
3-26 
3-414 

2O~18 
3-42H 
1-40 

19-19 
13-765 
13-66 
3-ik 
3-13# 
3-148 
3 lot 
3-lie 
7~ SOF 
7~31iF 
77-39% 
7-O1+t 
7Fwilt 
7-3 
~aot 
74S 
7-338 
7F~4A7 
7 4H 
7m Tt 
7~35# 
7-404 
7~1LOH 
7F-a3at 

7~ SO 
7-324 
Fm mat 
Yo~illt 
77-154 
7~-2lt 
77-488 
7-468 
7-4 DH 
7~ G44 
7—-9H 
7~1L3t 
7A~AAH 
Fo ROF 
7~1Lét 

29-2) 
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Pt be et) 
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39-120 
Par 
10-34 
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PPINIT 
PPLINE 
PPRINE 

PPSBRK 
PPSSPD 
PPSTRT 
PPTERM 
PPTINT 
PRIOO 
PROBAS 
PROBRK 
PROBUF 
PROHAN 
PROINI 
PROLIN 
PRONOP 
PROSIZ 
PROSLT 
PROVEC 
PSSREG 
PSW 

QOP$15B 
QP HalaC 
QP$25B 
QP$40C 
QP$7BR 
QP$3BR 
QP SAWA 
QP SAW 
QP$BCA 
OP$BCB 
QP¢$BEM 
QPEBRK 
QP SCNR 
QP DRX 
QP $ DT X 
QP SEBT 
QP SER X 
QPSETX 
QP $FFL 
OPSID 
QPéITEN 
QP SIPC 
QP SNPR 
QP$ODD 
QP SRAR 
QP#éRBC 
QPSRBR 
QP SRDN 
QPSRES 
QPSéREE 
OP SROE 
QPSRPE 
QPSRPR 
QP BRR X 

14-40 
3-39# 
wre sf 

hs deat 
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29-20 
1-38 

ee death 
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Goa TF 
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9~BEH 
9-B9# 
GS-7 A 
Pom 7 SH 

TSkK<-P lus 

Crass reference table 

PROxxx Raouta MACRO VOS. 04 
(CREP VOG. OF) 

aP- LOH 

29-LAK 

edt UF 

34-104 

oA 

31-74 

10-147 # 

30-O# 

2i-d? 

et ie rye 

10-47 

13-42 

13-54 

19-58 

14-143 

12-4 

of edt 

Li-cts 

13-20 

10-448 

11i-iLo# 

423th 

30-16 ee 1 4 

35-54 

Ds p) 

19-54 

18-135 18-20 

10-46% 
1i-Bae 2@i-19# wi~27# 

BSE 43-35% 45-274 

Ag-57 
48--ée! 

vie-SS 

Ont Ff 

48~33 vinci wile 

5249 

Friday 18-Dec-87 

21-4 ot 

$6—-3Ot 

16:08 Peue &S-4 

29-23% 
AT~Si% 

23-2 OE 
47-Got 

35-29 

DOO 

39-3Be 

DO-Bise 
40-12% 
ve-4Be 

40-344 
ve D1 #



TSXPRO ~-- TSX-Plus 

Cross reference tabie 

QP BRT X 
QP$ERXR 
GQPSSHU | 

QPSSFL 
QP STAR 
QPSTBR 
QPS$TCS 
QP % TDN 
QP TEM 
GPETRS 
QPASM 
QPCINT 
QPCSR 
QPCVLA 
QPCVLX 
QPFADR 
QPFCD 
QPF DAD 
QPFDTR 
QPFRI 
QPFRXR 
QPF TXR 
Q@PGDSS 
QPINTT 
QPL INE 
QPL X 
QPMODM 
QP OP 
QPRACR 
QPRCOF 
QPRCRA 
QPRCSA 
QPRCSB 
QPRIMR 
QPRIP 
QPRISR 
QPRMRA 
QPRMRB 
QPRMSR 
QPROPC 
QPRROP 
QPRRRA 
QPRRRB 
QPRSOP 
QPRSRA 
QPRSRB 
QPRTRA 
QPRTRB 
QPRUOF 
QPSBRK 
QPSDSS 
QPSLOT 
QPSPD 
QPSSPD 
OPSTRT 
QPVEC 

G-7oH 
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