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1 . TITLE TSXPRO -~- TSX-Plus PROxxx Routines 
ra .ENABL LC 
3 ENABL AMA 
4 DSABL. GBL 
2 Bre meme mm cme mn meme em ey ate este a me me ec at ram et ee a ee 
& i Starting at V6.40, this module includes relevant TSTIO routines, to 
7 i reduce the size of PRO/TSX-Plius. Actual TSXPRO code starts at TSXPRO: 
8 ; 
9 i Copyright (c) 1984, 1985, 1986 1987, 1988. 

10 i S&H Computer Systems, Inc. 
11 i; Nashville, Tennessee 37212 
12 i UL SLA, 
13 i 
14 ; Assembly parameters 
15 i 

16 i} Set QPASM to 1 to include support for quad serial line unit. 
17 i Set GPASM to O to exclude quad line unit code. 
18 i 
19 ooo0o001 QPASM = 1 iSelect quad port code 
20 000017 MAXPOC = 15. iMax consecutive output chars to PI 
ai i 
ee 3
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TSTIO ~~ PRO/TSX-Plus terminal interrupt driver 

1 .SBTTL TSTIO ~~ PRO/TSX-Plus terminal interrupt driver * 
2 J ee mm i i i ee a 

3 000900 .PSECT TSTIO 
4 .ENABL LC 
° i 

& i TSTIO contain the interrupt processing code for sending and receiving 
7 ; characters to DLii, DZii. and DH11 lines. 
8 i 
9 i; Global definitions 

10 i 

11 .GLOBL TSTIO, DLINT. DZOINT. CDSTRT:. CDSTOP. NEDSOT 
12 .GLOBL CDIRTN, CDIFLG, CDORTN, CDOFLG, NEDCDI, NEDCDO 
13 .GLOBL ININT,. CDSSPD, LINRTS:; TTRSAV, TTINPT 
14 .GLOBL CDCLOK, CDGDSS, CDSDSS, CDSBRK., SETSPD 
15 .GLOBL CDSTR2, CDSXON, CDSXOF, DLSTRT. DZSTRT 
16 .GLOBL SILFET, TRNSTR. NEDCLO, TIOVEC, GETDSS, SETDSS 
17 i 
18 3 Global references 

19 i 

20 .GLOBL #OITIM, $XCHAR 
ai .GLOBL KPARS, LMXLWN 
on .GLOBL DHSSPD, VHSSPD, DHSBRK, VHSBRK 
2.3 .GLOBL LMXNUM 
24 .GLOBL LSW3, LSWS 
ao .GLOBL MXCSR, MXLNT 
ad .GLOBL MXTBUF, MXTCR, NEDCHR, PR7, PSW 
27 .GLOBL RLINE 
2g .GLOBL TBR; TRINT., TRRDY. TSR 
a? .GLOBL DHSTRT, DHSTOP, DLSBRK, DZSBRK, DZSSPD 
30 .GLOBL VHSTRT, DLCLOK., DLSSPD, $DHCDO 
31 .GLOBL DHXON, DHXOFF, VHXON, VHXOFF 
x Py .GLOBL DZCLOK, DLGDSS, DZGDSS, DHGDSS, VHEDSS 
33 .GLOBL DLSDSS, DZSDSS. DHSDSS,. VHSDSS 
34 .GLOBL LOUTIR., KPARS 
35 .GLOBL LSW10 
36 .GLOBL $HISTP 
37 .GLOBL #SXOFF,LCDTYP 
38 .GLOBL $SXON 
39 .GLOBL VHSTOP, INTPRI 
40 .GLOBL DHCLOK, VHCLOK
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TSTIO -~~- PRO/TSX-Plus terminal interrupt driver 

1 5M ee a he et te tm sy ems re ecm mm me A= ee a mt me ete ne 

2 ; Macro definitions: 

3 3 
4 i Disable interrupts 

7 3 

6 .MACRO DISABL ;Disable interrupts 
7 BIS #340, @#PSW 
8 . ENDM DISABL. 
9 i 

10 i Enable interrupts 
4 . 

iz .MACRO ENABL iEnable interrupts 
13 BIC INTPRI, @#PSW 
14 . ENDM ENABL 
15 ; 

16 i Call a routine in a system overlay 
17 3 

18 .MACRO OCALL ENTADD 
19 . IF B, ENTADD 

aQ ERROR ;OCALL without entry address 
ai . ENDC 
an CALL OVRHC 
a3 . WORD ENTADD 
24 . ENDM OCALL 
29 i 

26 i; The TTMAP and TTMAPX macros are used to map kernel-mode paréd to the 
27 ; terminal character buffer area. The previous contents of paré map 
28 i register are pushed on the stack and may be restored by using the 

2? 3  UNMAP or UNMAPX macros. 
30 ; Ri must contain the line index number of the line whose buffers 
31 i are being accessed. 
oe i The difference between the TTMAP-UNMAP macros and the TTMAPX-UNMAPX 
33 ; macros is that the X-versions are more efficient but may only be 
34 ; used from within interrupt service routines where we are guaranteed 
39 i to be running on the system stack. 
36 3 The TTMAP and UNMAP versions of the macros must only be 
a7 i used in sections of code where the interrupts are disabled. 

38 3 
39 .MACRO TTMAPX 
40 MOV LTTPAR(R1). @HKPARS 
41 . ENDM TTMAP X 
42 
43 i 
44 3 
45 .MACRO UNMAPX 
4&6 . ENDM UNMAP X 
47 i 

48 .MACRO TTMAP 
49 MOV @H#HKPARG, MAPHLD 
90 MOV LTTPAR(R1). @HKPARG 
ol . ENDM TTMAP 
De 3 

og . MACRO UNMAP 
04 MOV MAPHL.D, @RKPARSG 
re . ENDM UNMAP
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TSTIO -~ PRO/TSX—-Plus terminal interrupt driver 

1 fee ee ce ean ese At nr eh ns ne ee er a meme enn sy rr ne em ae ee, en i, ee am me me ames em a eo 

2 ; Address vectors used to transfer control to device specific routines 

3 i; based on the device type code (CDX#xxx). 

4 i Note: the entries in these vectors must be arranged in the same order 

7) i; as the CDX$xxx values defined in TSGEN. 

& 3 

7 3 Table of routines to call to initiate transmission to a line 

8 i 

9 i Inputs: 

10 j Ri = Physical line index number. 

ii F 

12 000000 TSTIO: 

13 177770’ CDSTRT = .-10 ;0ffset for absent DL, DZ. DH, DHV entries 

14 000000 000120’ . WORD DORTS iProfessional console 

15 ooc002 900120’ . WORD DORTS iProfessional communications port 

16 000004 000120’ . WORD DORTS iProfessional printer port 

17 0009006 000120’ . WORD DORTS i;Professional quad serial line unit 

18 i 

19 i Table of routines used to perform actual hardware startup 

20 i of output transmission. 

ai ; 

22 000000’ CDSTR2 = .-10 ;Offset for absent DL. DZ, DH. DHV entries 

23 000010 000120’ . WORD DORTS iProfessional console 

24 000012 000120’ . WORD DORTS iProfessional communications port 

25 000014 000120’ . WORD DORTS Professional printer port 

26 0090016 000120’ . WORD DORTS iProfessional quad serial line unit 

a? i 

26 j Table of routines to call to stop transmission to a line. 

2? ; (These routines are used if a ctri-S is received) 

30 3 
ai j Inputs: 

32 i Ri = Physical line index number. 

i i 

34 000010’ CDSTOP = .-~10 ;O0fFset for absent DL: DZ: DH. DHV entries 

35 000020 000120’ . WORD DORTS iProfessional console 

36 000022 000120" . WORD DORTS iProfessional communications port 

37 000024 000120’ . WORD DORTS iProfessional printer port 

38 000026 000120’ . WORD DORTS iProfessional quad serial line unit 

39 ; 

40 i Table of routines called to stuff an XOFF (ctri-S) into the output 

41 ; stream for a line. © 
42 ; 
43 3 Inputs: 

44 ; Ri = Line index number 

45 i 

46 OHOCd2LO * CDSXOF = .-10 ;0ffset for absent DL, DZ, DH. DHV entries 

47 000030 000174’ . WORD DLXOFF ;Professional console 

48 000032 000120’ . WORD DORTS iProfessional communications port 

49 000034 0001747 . WORD DLXOFF iProfessional printer port 

50 0009036 0001747 . WORD DLXOFF iProfessional quad serial line unit 

ol 3 

reyes > Table of routine called to stuff an XON (ctril-Q@) into the output 

ar 3 stream for a line. 
D4 ; 
re Bw) 3 Inputs: 

26 ; Ril = Line index number.
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TSTIO —~—- PRO/TSX-Plus terminal interrupt driver 

98 000030 ’ CDSXON = .-10 ;OFffset for absent DL,.DZ. DH, DHV entries 
59 000940 000222’ . WORD DLXON iProfessional console 
60 000042 000120’ . WORD DORTS iProfessional communications port 
61 000044 000222’ . WORD DLXON iProfessional printer port 
42 000046 000222’ . WORD DLXON iProfessional quad serial line unit 
63 3 

64 i Table of routines to be called on a 0.5 second basis to do line checking. 
49 i 
66 i Inputs: 

67 i Ril = Physical line index number. 
48 i 
49 000040 ’ CDCLOK = .-10 ;Offset for absent DL. DZ, DH, DHV entries 
70 000050 000120" . WORD DORTS iProfessional console 
71 000052 000120’ . WORD DORTS iProfessional communications port 
72 000054 000120’ . WORD DORTS iProfessional printer port 
73 0000856 000120’ . WORD DORTS iProfessional quad serial line unit 

74 j 

735 i Table of routines to be called to get the data set status 

74 i 

77 3 Inputs: 
78 i Ri = Physical line index number. 
79 3 

BO i Outputs: 
81 j RO = Generic data set status flags (MS#xxx) 

82 ; 
83 000050’ CDGDSS = .-10 iOffset for absent DL, DZ, DH, DHV entries 
84 000060 000120’ . WORD DORTS iProfessional console 
85 000062 0001207’ . WORD DORTS iProfessional communications port 
86 000064 000120’ . WORD DORTS iProfessional printer port 
87 000066 000120’ . WORD DORTS iProfessional quad serial line unit 

88 ; 

89 i Table of routines to be called to set data set status 
90 i 
Fi i Inputs: 
92 i RO = Data set control flags (MS#xxx) 
93 j Ril = Physical line index number. 
94 i 

95 000060 ’ CDSDSS = .-10 ;OffFset for absent DL, DZ,DH; DHV entries 
94 000070 000120’ . WORD DORTS iProfessional console 
97 000072 000120’ . WORD DORTS ;Professional communications port 
98 000074 000120’ . WORD DORTS iProfessional printer port 
99 000076 000120’ . WORD DORTS iProfessional quad serial line unit 

100 3 

101 i; Table of routines to be called to control break transmission 
102 i 
103 i Inputs: 

104 i RO = Break control flag (MS#BRK) 
105 3 Ri = Physical line index number. 
106 ; 

107 000070" CDSBRK = .-10 iO0ffset for absent DL, DZ, DH, DHV entries 
108 0090100 000120’ . WORD DORTS iProfessional console 
109 000102 oO00120’ . WORD DORTS iProfessional communications port 
110 000104 000120’ . WORD DORTS iProfessional printer port 
111 000106 9000120" . WORD DORTS iProfessional quad serial line unit 
112 F 
113 i; Table of routines to be called to control transmission speed 
114 i 
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TSTIO -~ PRO/TSX-Plus terminal interrupt driver 

115 3 Inputs: 
116 3 RO = Line speed code. 
117 i Ri = Line index number. 
118 3 

119 000100 ’ CDSSPD = .-10 iOffset for absent DL, DZ, DH, DHV entries 
120 000110 000120’ . WORD DORTS iProfessional console 
121 000112 0001207 . WORD DORTS iProfessional communications port 
122 000114 000120’ . WORD DORTS iProfessional printer port 
123 000116 9000120’ . WORD DORTS iProfessional quad serial line unit 

124 i 

i2 j Dummy routine to do a simple return 

126 ° i 
127 000120 000207 DORTS: RETURN 
128 ; 
129 5 cmc me ae em ry a tw eee em ee et ee me eee. ee ee ere a 
130 i Pointer vector to routines in TSTIOX module that is relocated over TSINIT. 
131 ; 

132 000122 TIOVEC: 
133 000122 000000 ININTP: . WORD O 
134 000124 000000 TTINPT: . WORD 0 
135 000126 000000 SILFET: . WORD .@) 
136 000130 9o900C000 TTRSAV: . WORD 0 
137 000132 0600000 TRNSTR: . WORD 0 
138 000134 000000 NEDCP: . WORD 0) 
139 000136 9000000 CDORTN: . WORD 0 
140 000140 9000000 CDIRTN: . WORD 0 
141 000142 9000000 SNDFRE: . WORD 8) 
142 000144 177777 WORD ~1 i;Signal end of vector 
143 i 

144 5 ee cee cee a ea ma lee er ee et es ee a em em ct teem et re er mo eu a en 

145 ; Data areas 

146 ; 
147 000146 9o00Cc00 MAPHLD: . WORD 0 i; TEMP CELL USED BY TTMAP MACRO 
148 000150 000000 NEDCDI: . WORD 0 i;Non-zero ==> Need clock driven input proc 
149 000152 90C000 NEDCDO: . WORD 0 iNon-zero ==> Need clock driven output proc 
150 000154 000000 NEDCLO: . WORD 0 iNon-zero ==> Need CL output processing 
151 060156 000000 NEDSOT: . WORD Q iNon-zero ==> Need output-low job scheduling 
152 i 

153 ; Byte data 

154 ; 
155 000160 000 CDIFLG: . BYTE 0 iNon-zero ==> Input char fork routine running 
156 000161 000 CDOFLG: . BYTE 0 iNon-zergo ==> Output char fork routine running 
157 i Table used to select bit-within-word corresponding to a line 
158 000162 OO1 002 004 MXLBIT: . BYTE 1,2, 4,10, 20, 40, 100, 200 

000165 010 020 040 
000170 100 200 

159 . EVEN 
140 j 

161 ; Ignore an interrupt 
162 i 
163 000172 000207 LINRTS: RETURN iIgnore interrupt 

a
m
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DLXOFF --~- Transmit XOFF character 

1 .SBTTL DLXOFF -- Transmit XOFF character 
2 J OTe mee cet mi cae eee cee ces sire ate nee sen tet ett sete Ah seme sone sete ser tee sets aes sane sane stom Some seo moet nes Grit indore bts sea nue tte uth st trate stn ees tent mutt sti tet some eae conte conn ete Sune enue aae mane sees oetes see coer stite tn mets come seit exes een sOmD fees seen stne uum ensue eee 

3 i DLXOFF is called to transmit an XOFF (ctri-S) character to stop 
4 ; transmission to us. 
2 i 

& i Inputs: 

7 ; Ril = Line index number. 
8 j 

9 000174 DLXOFF: 
10 ; 

11 + Set flag saying we have stopped the sender 
12 i 

13 000174 0852761 oO000006G 0000006 BIS #$HISTP, LSWIO(R1): Set flag saying we have stopped sender 

14 i 

15 i Set flag to cause an XOFF character to be sent by the transmitter 
16 i interrupt routine. 

17 3 

18 009202 082761 o000006 0000006 BIS #¢$SXOFF,.LSWLIOCRI)iSet flag saying to send XOFF 
19 i 

20 i Start the transmitter 

2i ; 

22 000210 016100 O00000G MOV LCODTYP(R1),RO iGet device type code index 

23 000214 004770 177770' CALL. @CDSTRT(RO) iCall routine to start the transmitter 
24. F 

2o ; Finished 

26 i 

27 000220 000207 RETURN
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DLXON -- Transmit XON character 

1 .SBTTL DLXON -- Transmit XON character 

2 Ge ere ne ee cee ee me es a a sm me am et te yh sen i er enemas ey ee sw remem cen ue a ee em een me eeu nt mtr re tr ee 

3 ; DLXON is called to transmit an XON (ctril-@) character. 
4 3 

2 3 Inputs: 
& j Ri = Line index number. 

7 3 

8 000222 DLXON: 

9 3 

10 i Clear flag that says XOFF has been sent 
11 i 

12 000222 042761 0000006 0000006G BIC #$HISTP,_ LSWIOC(RI):i Clear flag that says XOFF has been sent 

13 3 

14 si Set flag to cause an XON character to be sent by the transmitter 
15 3 interrupt routine. 

14 3 

17 009230 052761 0000006 000000CG BIS #¢$SXON, LSWIOC(RiD: Force transmission of XON 

18 i 

419 F Start the transmitter 

2Q ; 

21 000236 016100 9000006 MOV LCODTYP(R1),RO iGet device type index number 

ee 000242 004770 1777707 CALL @CDSTRT(RO) iCall routine to start the transmitter 

23 3 

a4 i Finished 

2o 3 

26 000246 000207 RETURN



ll
y,
 

TSXPRO -- TSX-Plus PROxxx Routi MACRO VO5.05 Friday 20-Jan-89 12: 41 
~~ Di terminal output interrupt entry point DLINT 
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Page 7 

.SBTTL DLINT -— Di. terminal output interrupt entry point 

DLINT contains the DL device specific output interrupt service routine. 

The interrupt is vectored directly to an instruction sequence of the 
form 

JSR 
. WORD 

R4, @#DLINT 
line number 

Thus on entry to DLINT R4 has been saved on the stack and currently 
points to a word containing the line index number. 

LINT: MOV RO, -( SP) iS5ave registers (R4 already on stack) 

Obtain the interrupting physical line number. 

MOV (R4),R4 iGet physical line index number 

3 Get next character to transmit 

CALL @LOUTIR(R4) iGet next character for line 

BCS DLCLR iBr if no character available 

; Transmit the character contained in RO. 

BIS #EXCHAR, LSW3CR4) iSet transmitter busy flag 
Bic #¢$0ITIM, LSWHSC(R4) iStart timer to catch lost interrupts 

1s: BIT #TRRDY, @TSR(R4) iMake sure transmitter is ready 
BEG 1% iShould never loop here 
MOVB RO, @TBR(R4) iTransmit the character 

i Finished. Return from interrupt. 

DLRTN: MOV (SP)+, RO 
MOV (SP )+, R4 iR4 was pushed by JSR instruction 

RTI 

i Disable transmit interrupts. 

DLCLR: BIc #EXCHAR, LSW3CR4) iSet not busy transmit flag 
BIC #TRINT, @TSRIR4) iDisable transmit interrupt enable 
BR DLRTN iReturn from interrupt 

SBTTL 

“e
o 

‘a
e 

ww
e 

ww
e 

DLSTRT: BIS 

Ceene nome oes ONES me Seate RET them! DOEET CHEHD NEGeE OOH STOP chets nem Gobet DURE: cute GIt0P SrUn Sbtns Stem) SbEDE COREE GHnEe SOEUE CnteR Minen ORIEE KIERE Ente Coste a>eed Gute GODED 4OEED SPURT Ent? GREED SECED GOUIR oan ORES GREED Opens GIRET SEEN SERN SmERY Gouna Sti: DOLE CONE Rabat SPAM OOUET SCONE GOEDD GOMEE Cutts GEARS Sone enmes GADIE SEEN enter EOSiY GARD CumAn GmStS hen CHEE ORETE 

Start output to a DLil line. 
Enable transmit interrupts. 

Ri = Physical line number 

#TRINT, @TSRIR1I) iEnable transmit interrupt enable 
RETURN
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NEDCHR -- Get next character for output 

1 .SBTTL NEDCHR -- Get next character for output 
2 Be men me ee me me mae ec se et yin er ny mm ema me mae ee ee yy 

3 i This is a dummy resident routine which calls the relocated 
4 i NEDCHR routine in the TSTIOX module. 
9 i 
& 000346 000177 177562 NEDCHR: JMP @NEDCP iCall routine in TSTIOX 
7 3 

8 jc eer mee ee ae et ee mm i mm ee rr ee me em ir te, a ie 

9 ; This is a dummy resident routine which calis the relocated 
10 3 ININT routine in the TSTIOX module. 
11 3 
12 000352 000177 177544 ININT: JMP @ININTP iCall routine in TSTIOX
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ii
, 

SETSPD -~- Set transmit/receive speed for a line 

1 .SBTTL SETSPD --— Set transmit/receive speed for a line 
2 5mm ee meee tc a et, ae me mtv =m em eee, mc am i tay ev ee te i tm eo 
3 j SETSPD is called to set the transmit/receive speed for a line. 
4 5 

2 i Inputs: 
& i RO = Speed code. 

7 i Ri = Line index number of line being set. 
8 i 

9? 000356 010246 SETSPD: MOV R2, -(SP) 
10 000360 013746 90000006 MOV @HKPARS, -—( SP) iSave kpar 5 in case an overlay is calling us 
ii i 

le i Call hardware dependent routine to set the speed 
13 i 

14 000364 016102 oO000000¢6 MOV LCDTYP(R1i),R2 iGet hardware device type code 
15 000370 004772 000100’ CALL @CDSSPD(R2) iCall routine to set the speed 
16 ; 

17 i Finashed 

18 ; 

19 00600374 012637 O000000¢G MOV (SP )+, @HKPARS 
#20 000400 012602 MOV (SP)+,R2 
21 000402 000207 RETURN
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GETDSS/SETDSS -- Get/set data set status 
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000404 
009406 
000410 

000414 
000416 

000422 
000426 
000432 
000434 
000440 
000442 

000446 
000452 
000454 
000456 

005046 
000402 
012746 

010246 
013746 

016102 
005766 
001003 
004772 
000402 
004772 

012637 
012602 
005726 
000207 

000001 

O000006 

O000006 
000004 

000050 ’ 

000060 ’ 

0000006 

GETDSS/SETDSS -- Get/set data set status 
suet eoate cones Mnahh snene ConeD OEDEN QUEEL COLE SLEED Guner OHREE BILEE souEs Guet: SENET Seri Uniys GL=E GuEeh SOnL: GneET GtERS tneEE meOnH GORE SOter COttD CAGE Bemad Couns COON SEERD OyEHS CIENT CTEED OEUNY CuET Wms Keune OngEE oun: CEM COLI CORED OoumE ODIO EEIID EEE cuneE etth: SOMES SeETE Gtand SEMI SOUEE SEtaL SUES O¢ntE SOmID YDGED GLUED sttn SLEWE canes site inUER qunED aden ShOES 

R1 contains line index 

For set, options are in RO (for @CDSDSS routine) 

. SBTTL 

; Inputs: 

i Outputs: 

GETDSS: CLR 
BR 

SETDSS: MOV 

DSSCOM: MOV 
MOV 

3 Call 

He
i 

fe
n 

fe
e 

te
e 

t
s
 

ft
 

For get. options are returned in RO (by @CDGDSS routine) 

~ (SP) iSay we are getting status 

DSScom iBr to common routine 
#1,- (SP) iSay we are setting data set status 

Re, ~( SP) 
@#HAPARS, -—( SP) iSave KPAR 5S in case overlay is calling us 

hardware dependent routine to get current data set status 

MOV 
TST 
BNE 
CALL 
BR 
CALL 

Clean up and 

MOV 
MOV 
TST 
RETURN 

LCODTYP(R1),. Re iGet hardware device type code 
4(SP) iGet or set data set status? 

1% iBr if set 

@CDGDSS(R2) iGet data set status (into RO) 

as iBr to exit 

@CDSDSS (Re) iSet data set status (from RO) 

return 

(SP )+, @HKAPARS 
(SP)+,R2 
(SP )+ sRemove GET/SET flag from stack 

iRestore KPAR 3S mapping 

s
a
y
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DZOINT, DZSTRT (Dummies) 

.SBTTL DZOINT. DZSTRT (Dummies) 1 
2 

3 i; TSINIT requires an entry for DZOINT for initializing mux line 
4 3 (including the Qual-SLU),. so create a dummy DZ output interrupt 

3 i YTroutine to jyust throw DZ output interrupts (which will never 
& 3 happen anyway on the Pro) away. 

7 i 

8 000460 012605 DZOINT: MOV (SP)+,R5 iWas pushed by JSR RS. CHDZOINT 
9 000462 000002 RTI iDiscard interrupt 

i TSEXC2 requires an entry point for DZSTRT. 

(3 000464 000207 DZSTRT: RETURN i Dummy routine 

is ; End of modified and truncated TSTIO section. 
1é 3
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TSXPRO -- Digital PRO-Gxx specific routines 

1 .SBTTL TSXPRO -- Digital PRO-S3xx specific routines 
2 TT a see ee eee se en men ete ee tt tts sen ine eth st ttn Sut et ste tems Ste fete Snot eet wit te set sins ste ttm nets met Ott sas Aer eam cer arom te fmt Ste smn pee ett sect tre set oun une Gu stmt fut set wt in Attra Sie fem cet Ste snes cesses ete suns fue me 

3 900000 .CSECT TSXPRO 
4 009000 TSXPRO: 
9 000000 PROBAS: 
& j 

7 i TSX-Plus interface routines for Digital PRO-3xx series 
8 i personal computers. 
9 3 

10 ; Global definitions 

il 3 

12 .GLOBL TSXPRO 
13 .GLOBL PROSIZ: PROLIN: PROINI., PROHAN, PTHAN, PRONOP 
14 .GLOBL PIDRIV 
15 ; 
16 i Global references 
17 i 

18 .GLOBL FRKCGE, DOSCHD, CORUSR, LXCL 
19 .GLOBL LMXPRM, $XCHAR, LSWS, SOITIM, LSWS. PROSLT 
20 .GLOBL FORK, INTEN., TTINPT, RBERR, OVRRUN, FRMERR; RCVPAR 
21 .GLOBL RSR,PSW, INTPRI, COSTRT. CDGDSS, CDSDSS, PHONE, ILSW2 
2a .GLOBL LCDTYP, CDX#PC, CDX$PP. MSSDTR, MS#$CAR,. MS#RNG 
ag .GLOBL PROBRK, #DEAD, PPTERM, LSTHL, CDX$PI, S$HISTP 
a4 .GLOBL INVEC, LOUTIR, 59600, CDSXOF,. CDSXON 
295 .GLOBL KPARS, KPARS, VPARS: VPARS, PISRT,. CDOCLOK, VSWPSL 
26 .GLOBL RT#BAS, IOFIN, FPS$PIO. LSW10, $SXON. $SXOFF 
a7 .GLOBL MS#BRK,. CDSBRK,. CDSSPD, VT100. ITRMTP, TTRSAV 
28 .GLOBL LPSSPD, LP#PAR, LP#ODD, LP$7BT, S4800 
2? . .GLOBL RPRCSR, RPRVEC, DWTYPE, VIDCSR, CDX$GQP 
30 .GLOBL SROMMR, SR3MMR,. MMENBL, EMMAP, LMXNUM, LMXLN 
ai .GLOBL MXVEC, MXCSR, PROBUF
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MacTos 

1 .SBTTL Macros 

2 5 Tree me ree cee a em cea me see es hee tts ne sm me ne ur te at ee te em ns et a i ene ens  e  e  e  t  e w e et 

3 i Macro to disable interrupts 
4 F 

7) .MACRO DISABL 
& BIS #340, G#PSW 
7 . ENDM DISABL 
8 i 

9 i Macro to enable interrupts 
10 ; 

il .MACRG ENABL 
12 BIC INTPRI, @#PSW 
13 . ENDM ENABL. 

s
i
,
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Data areas 

V
O
n
N
G
Q
u
A
D
S
O
 

U
R
E
 

000000 

009000 
000002 
009004 
000906 
0009010 
ocool2 
OOo014 
O00co16 
009920 
ocoo022 
0009024 
000926 

000930 
000032 
000934 
009036 
000040 

000942 

0009044 
0009046 
000950 
000052 
000054 
000056 
0000960 
000062 
000064 
000066 
0009070 
0009072 

000074 
000076 
000100 
000102 

000000 
000000 
000000 
000000 
000000 
000000 
Q00000 
000000 
000000 
000000 
000000 
000000 

002156“ 
0000006 
001740“ 
001172’ 
001254’ 

000000 

000000 
000000 
000000 
000000 
000000 
177777 
062550 
000000 
000000 
000000 
000000 
000017 

001002 
000050 
010050 
002002 

.S5BTTL Data areas 

Page 14 

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

PROVEC: 
4 

i Addresses passed from the Pf 

PIINAD: 
PIINWD: 
PIXOCH: 
PIXEOF: 
PIXICH: 

PIXIOI: 
PIXIOQ: 
SVDCSR: 
REENAB: 
PRIOO: 
VDFLAG: 
PIGOFL: 
4 

i Addresses passed from TSXPRO 
i 

3 End of address vector 

. 

. WORD 

. WORD 

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

. WORD 

. WORD 

. WORD 

. WORD 
. WORD 

. WORD 

3 Data areas: 

PILINE: 

~
=
o
o
0
o
0
o
0
.
1
o
0
0
0
0
 

o
o
o
o
0
o
0
0
 

*
o
0
o
0
0
o
0
o
 

KBDCHR 
FORK 
PINDCH 
GPRCSR 
GETSLT 

O 

oO
 

=
 

4
 

~
 

AXPOC 

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 
;Routine 

iRoutine 

iRautine 

iRoutine 

iRoutine 

iAddress 

iPointer 

;Pointer 

iPointer 

;Pointer 

iRautine 

iAddress 

iRoutine 

;Routine 

iRoutine 

to 

to 

to 

of 

to 

to 

to 

to 

to 

of 

to 

to 

to 

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

to the PI handler 

process an input character 
system . FORK routine 
get next char to send 
get CSR address for device 
get option slot # for device 

iEnd of PROVEC vector 

i# of line connected to Pro console 
i# of line connected to printer port 
i# of line connected to communications port 
iBase 64-byte block # of PI handler 

iNon-zero ==> Doing PI output interrupt 
i;Counts output starts per clock period 

iName of PI handler 

;Option slot # where video controller is 
iAddress of video vector &A 
iAddress of base of registers for quad port 
iAddress of vector for quad port 
i;Limit consecutive output chars to PI 

of possible video device ID values 

. WORD 
PPLINE: . WORD 
CPLINE: . WORD 
PIBASE: . WORD 
PIOIFL: . WORD 
PISCNT: . WORD 
RSOPI: . RADSO 
VIDSLT: . WORD 
VIDVEC: . WORD 
QPCSR: . WORD 
QPVEC: . WORD 
PIMOC: . WORD 

i; Table 

VIDTBL: . WORD 
. WORD 
. WORD 
. WORD 

i Byte data 

1002 
20 
10050 
2002 

3350 video 

; 380 video 

3380 video with EBO 

iIVIS video
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Data areas 

08 
29 

60 
él 
62 

000104 
000107 
000110 
OOO111 

000 
000 
000 
000 

000 000 QPLX: 

QPMODM: 
QPSLOT: 

. BYTE 

. BYTE 
. BYTE 
. EVEN 

0,0,0,0 

Page 14-1 

iLine #’s connected to each quad port line 

$O0==24/0 configuration, 1==>2/2 configuration 
iSlot # where quad port controller installed 

mm
,
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System control register 

1 .SBTTL System control register 
2 Gr et nee re me ce ee ca ce ee i ie ae ae ee eee mn aa men ee ee em eee em em a am etre a 

3 i Control values in system status register 
4 i 

2 173700 PSSREG = 173700 iAddress of status register 
& 3 
7 i; Flags in status register 

8 i 

9 0000907 SS#BNK = 7 iMask for memory bank information 

10 000020 SS#$MON = 20 iMonitor-present flag 

il OOO2L200 SS¢BRA = 200 iBreak enable flag for diagnostic port
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Interrupt control values 

i .SBTTL Interrupt control valves 
pe Sm me ree mene ee sate sine eee santos cos cues fn stay sates tune ete saat rt orm ensue chet sent asus eps sur mene ten mine sete nt: seer comm stent cen ute mane aeur erate erent tit ste se cone cue aun tite oe sini sien cute oie etn met ear even tua aeah cots een sean exes eume emis sett ttn swan seme cto att eens cee mpen cue ane 

3 ; The following values relate to the interrupt control system on the 
4 i Professional computer. 

2 ; 
& i Addresses of control registers 
7 i 

8 173200 ICODR = 173200 iInterrupt controller O data register 

9 173202 ICOCSR = 173202 iInterrupt controller O control register 

10 173204 IC1DR = 173204 iInterrupt controller 1 data register 

il 173206 ICcicSR = 173206 iInterrupt controller 1 control register 

12 173210 IC2DR = 173210 iInterrupt controller 2 data register 
13 173212 Ic2cSR = 173212 iInterrupt controller 2 control register 

14 ; 
15 ; Interrupt Mode Register 

16 i 
17 000001 IM$PM = 1 sPriority mode (O=fixed,. t=rotating) 
18 000002 IM$VS = a iVector selection 
19 000004 IM#IM = 4 i Interrupt mode (1==>Do not interrupt) 

20 000010 IM$GIP = 10 iGroup interrupt polarity 

21 000020 IM$IRP = 20 iInterrupt request polarity 

2a 000140 IMSRP = 140 iMask for register preselect values 

a3 000200 IMSMM = 200 iMaster mask (1==>Enable group interrupts) 

24 000200 IM$STV = 200 iStandard value for TSX-Plus 

av i 

26 i Command values that can be stored into CSR register 

a7 F 
28 000000 IM$RST = 000 ;Reset 

29 000020 IM#ZRM = 020 iClear bits in IRR and IMR registers 

30 000030 IMS$CRM = 030 iClear single bit in IRR and IMR registers 

oi 000040 IM#ZM = 040 iClear all bits in IMR register 

32 000050 IMSCM = 050 iClear single bit in IMR register 

33 000060 IM$OM = 060 iSet all bits in IMR register to one 

34 000070 IM$SM = 070 iSet single bit in IMR register 

30 000100 IMSZR = 100 iClear all bits in IRR register 

36 000110 IM$CR = 110 iClear single bit in IRR register 

37 000120 IMSOR = 120 iSet all bits in IRR register to ones 

38 000130 IM#SR = 130 iSet single bit in IRR register 
a9 000140 IM$CHP = 140 iClear highest priority ISR bit 

40 000160 IMSZS = 140 iClear ISR register to zera 
41 000170 IM$CS = 170 iClear single bit in ISR register 
42 000200 IM$LMB = 200 iLoad mode bits 
43 000240 IMSCMB = 240 iControl mode bits 
44 000260 IM#PR = 260 iPreselect IMR register 
45 000300 IM$SPA = 300 iPreselect ACR register 
46 000340 IM$PRM = 340 iPreselect response memory 

47 3 
48 i Values used with command codes to select specific interrupts 

49 j 
90 000001 IM$KBR = 1 ;Icod Keyboard receiver interrupt 
ol 000002 IM$KBT = 2 3 Ico Keyboard transmitter interrupt 
22 000003 IM#$CPD = 3 31co Communications port data transfer 
33 000004 IM$CPM = 4 31co0 Communications port modem change 
04 000005 IM$PPR = 5 ;I1co Printer port receiver interrupt 
55 O00C006 IM@PPT = & ICO Printer port transmitter interrupt 
96 000007 IM$CLK = 7 ;ICcO Clock interrupt
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Video display control values 

1 .SBTTL Video display control values 
2 Fm ee nee ee ae ee tn ms ee er a mem mr ten = em ee er mr em 

3 i The following values relate to the video display. 
4 ; 

2 ; Control flags in Constrol/status register 
& i 
7 QOo0001 VP$LMD = 1 iLine mode definition 
8 000002 VP$IMD = 2 iInterlace mode definition 
9 000040 VP$0EF = 40 iOdd/Even frame flag 

10 000100 VP$EFI = 100 ;End of frame interrupt enable 
1i 000200 VP$EQF = 200 iEnd of frame flag 
12 001400 VP$COO = 1400 iMask for class of operation 
13 002090 VP$CME = 2000 iColor map enable 
14 010000 VP$OMP = 10000 s;Option module presence flag 
15 040000 VP$DOI = 40000 iDone interrupt enable 

16 100000 VPS$TRD = 100000 iTransfer done flag
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Printer port control values 

1 .SBTTL Printer port control values 
= Br en mre mn mr tee no em a re, ei me my ma een ty rm ry yt a tt in tn ee nt me 
3 + The following values relate to the "printer port” which can optionally 
4 3 be used as a time-sharing terminal under TSX-—Plus. 
2 3 
& F Register addresses and vectors 
7 i 

8 173490 PP$DBR = 173400 iData buffer register 
9 173402 PP$STR = 173402 iStatus register 

10 173404 PP$MDR = 173404 iMode registers 
11 173406 PP$CMR = 173406 iCommand register 
12 1773560 PP$RCS = 177560 iReceiver CSR for maintenance mode 
13 177564 PP$TCS = 177564 i Transmitter CSR for maintenance mode 
14 i 
15 000220 PP$RCV = 220 iReceiver vector 
16 000224 PP#$TRYV = 224 i Transmitter vector 
17 i 

18 i; Flags in the status register 
19 ; 

20 o0000!1 PP#TR = 1 iTransmitter ready 
21 000092 PP#RD = 2 iReceive done 
22 000010 PP$PE = 10 iParity error detected 
23 000020 PP#O0E = 20 iOverrun error 
a4 000040 PP$FE = 40 sFraming error 
ao 000200 PP$#DSR = 200 iData set ready 
26 i 

27 } Flags in mode register i 
28 3 

29 000014 PP$LEN = 14 iMask for character length 
30 000010 PP#7BT = 10 37 bit characters 
oi 000014 PP#8BT = 14 ;8 bit characters 
32 000020 PP¢PAR = 20 isEnable parity control 
33 000040 PP$EVN = 40 s1==>even parity, O==>odd parity 
34 000300 PP$SBL = 300 iMask for stop bit length 
39 000102 PP#MiF = 102 iStandard mode register 1 value for TSX-Plus 
36 i 

37 i Flags in mode register 2 
38 i 

39 000017 PP$BRS = 17 iMask for baud rate select field 
40 000260 PP$M2F = 260 iStandard mode register 2 value for TSX-Plus 
41 i 
42 i Command register 
43 i 
44 O00001 PP$TEN = 1 i Transmitter enable 
45 000002 PP$DTR = 2 iData terminal ready 
AS 000004 PP$REN = 4 iReceiver enable 
47 000010 PP$FB = 10 iForce break transmission 
48 000020 PP$RE = 20 isReset error 
49 000040 PP$RTS = 40 sRequest to send 
50 000300 PP 0M = 300 iOperating mode mask 
oi 000047 PP$CMF = 47 iStandard command register value for TSX-Plius
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Communications port control values 

1 .SBTTL Communications port control values 
~ fo CT mee ae ee see cet ears te et ee nn sms sats out see ser cmt: nt ns seen sete see en Ser thn ay a erste Se cn en cm ta emt eee stent asm te tebe yeah nut wr tet ec mv ascent a ak er acre eu a yeni ee wen en ee 

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

4 i a TSX-Plus time-sharing line. 
° i 
& i Control registers and vectors 
7 i 

8 173300 CP$#DBR = 173300 iData buffer register 
9 1793302 CP#CAR = 173302 iControl/status register A 

10 173306 CP$CBR = 173306 iControl/status register B 

il 173310 CPéMOR = 173310 ;Modem control register 0 

12 173312 CPSM1R = 173312 iModem control register 1 

13 173314 CP$BRR = 173314 i;Baud rate register 

14 G 
15 000210 CPSRTV = 210 iReceive/transmit vector 

16 000214 CPSMCV = 214 iModem change vector 

17 ; 

18 i Control/status Register A 
19 ; 

2Q 000007 CP$ARP = 7 iMask to select read/write sub-register 

al 000070 CPSACM = 70 iMask for command bits 

2a 000300 CP#CRCO = 300 iMask for CRC control bits 

a3 ; 
a4 s Read/Write sub-register select values 

29 i (These values are stored into CPSARP and CP#BRP to select sub registers) 

26 ; 

a? 000000 CP#WRO = 0 iWrite register 0O 

28 oOoo0ee! CP#WRi = 1 iWrite register Ii 

a9 000002 CP$WR2 = 2 iWrite register 2 

30 000003 CP#WR3 = 3 iWrite register 3 

oi 000004 CPSWR4 = 4 iWrite register 4 

ae 000005 CP#WRS = A) iWrite register 5 

33 000006 CPE#WRS = & iWrite register 6 

34 000007 CPEWR7 = 7 iWrite register 7 

30 000000 CPERRO = 0) iRead register 0 

36 oOoo000!1 CPSRRi = 1 iRead register 1 

37 000002 CPSRR2 = 2 iRead register 2 

38 ; 

39 i; Command values for WRO under control/status register A 

40 i 
41 O00010 CPESA = 10 iSend abort 
42 000020 CP$RES = 2Q iReset external interrupt 
43 000030 CPSCR = 30 iChannel reset 
44 000040 CP$EIR = 40 iEnable interrupt on next char received 
45 000050 CPS$RTIO = 30 sReset transmitter interrupt pending 
464 000060 CPSER = 60 iError reset 
47 000070 CPSETI = 70 iEnd of interrupt 

48 ; 

49 i Sub-register WRI under control/status register A 

20 i 

we O0000!1 CP$EIE = 1 iExternal interrupt enable 
52 000002 CP$TIE = = i Transmitter interrupt enable 

93 000030 CPS$RIE = 30 iMask for receiver interrupt enable flags 
24 3 
be bw i Sub-register WR3 under control/status register A 

26 i 
97 000091 CP$REN = 1 iReceiver enable



s
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 3 Sub-register 

i Sub-register 

i Sub-register 

i Sub-register 

to
i 
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o
 

OU 
il 
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fo 
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i
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ow 
Wi
l 

i
i
 

i 
ii 

i 
wo
u 

oH 
to
w 

id 
Wo
t 

wi 

16 
20 
40 
100 
200 

Page 19-1 

iSync character load inhibit 

iAddress search mode 

iReceiver CRC enable 

iEnter hunt phase 
iReceiver character length 
37 bit characters 

i8 bit characters 

iStandard value for TSX-Plus 

under control/status register A 

iParity en 

;i==leven 

iMask for 

iMask for 

iMask for 

i Standard 

able 

parity, 0 
*, cnere sean “Fa, 

coon core odd parity 
stop bits select value 
synchronous mode control flags 
clock made value 

value for TSX-Plus 

under control/status register A 

iTransmitter CRC enable 

iCRCO polynomial select 
i Transmitter enable 

iSend brea k 
iTransmitter character length 
37 bit characters 

38 bit characters 

iStandard value for TSX-Plus 

under control/status register A 

iReceive character available 

iInterrupt pending 

iTransmit buffer empty 

iSync/hunt 
iTransmitter underrun/end af message 
iBreak rec eived 

under control/status register A 

iAL1] sent 

iMask for 

iReceived 

iReceiver 

iFraming e 

iEnd of fr 

i Control/status Register B 

7 

-~- Transmitter ready for next char 
residue codes 

parity error 

overrun error 

Tror 

ame 

iMask to select sub-register 

i Sub-register WR1 under control/status register B 

4 i;Standard value for TSX-Plus 

i Sub-register WR2 under control/status register B 
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Communications port control values 

98 000002 CP#SCL. 
59 000004 CP#ASM 
40 000010 CP#RCE 
1 000020 CPSEHP 
62 000300 CP#RCL. 
63 000100 CP#7BR 
64 000300 CP$8BR 
43 00C001 CP#AWS 
66 i 

67 
69 3 
69 000001 CP#PAR 
70 000002 CP4EVN 
71 000014 CP#SEBS 
72 000040 CP#SMS 
73 000300 CP4CMM 
74 000104 CPSAW4 
7o ; 

76 
77 i 
78 O00001 CP#TCE 
79 000004 CPéccg 
BO 000010 CP#TEN 
81 000020 CP¢SB 
82 000014 CP#LEN 
83 000040 CP#7BT 
84 000140 CP#8BT 
85 000010 CP#AWS 
Bd i 

87 
88 i 
89 000001 CPERCA 
90 000002 CP#INP 
91 000004 CP#TBM 
92 000020 CP#SH 
93 000100 CP#TEM 
94 000200 CP¢BR 
95 i 

94 
97 ; 
73 oOoocol CP#AS 
99 000016 CPE#RC 

100 000020 CP$#RPE 
101 000040 CP ROE 
102 000100 CPéRFE 
103 000200 CP#EQF 
104 ; 

105 
106 3 
107 000007 CP#¢BRP 
108 i 

109 
110 i 
111 000004 CPSBWIi 
lie 3 

113 
114 ;
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Communications port control values 

115 
114 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

O77777 

000030 
000024 
000030 
000034 

o000o!1 
000002 
000004 
000010 
000020 
000140 
000200 
000030 

000004 
000010 
000020 
000040 
000100 
000200 

CPéBWe 
a 

i Sub-register 

CPSITE 
CPS$IES 
CP#IRC 
CP#ISR 
é 

— ~ 77777 iStandard value for TSX-Plius 

RR2 under control/status register B 

0 iTransmitter buffer empty 
a4 iExternal status change 
30 sReceiver character available 
34 iSpecial receiver condition 

i Modem Control Register O 

CPSLL 
CPSRL 
CPéSRS 
CPSRTS 
CPSDTR 
CPS$CS 
CP SMM 
CPSMCO 
4 

1 iLocal loopback 

2 iRemote loopback 
4 iSignaling rate select 
10 iRequest to send 

20 iData terminal ready 
140 iMask for clock source values. 
200 iMaintenance mode 

30 iStandard value for TSX~-Plus 

+ Modem Control Register 1 

CPSSMI 
CPTI 
CPéCD 
CP$CTS 
CPSRI 
CPSDSR i

u
 

ti 
i 

i 
i 4 iGpeed mode indicator 

10 i Test indicator 

2Q iCarrier detect 

40 iClear to send 

100 iRing indicator 

200 iData set ready
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1 .SBTTL Quad Serial Line Unit control values 
2 Fr er cra am mee ee cree asses sees cent stent ina ente aeees em treme rer stone Sete eens ater Arete Sear cater cote sane cubes saute seme cote cowie sue een: town fett+ Seah ote stan us aie Seat me nuts SAsm stunt fuutn sete coer artes seuss tony SCH HevEt sree Gets cram comet frie coun pune tite scot tenanfuite sane oust cine ie sem GRA Genie Gone Sr apse some 

3 i 
4 5 Device ID for quad serial line unit 
2 i 

& 000064 QP#ID = 64 iDevice ID for quad serial line unit 
7 i 

8 i Addresses of registers relative to base address for module 
9 F 

10 3 Read registers 
i ; 

12 000004 QPRMSR = 004 iModule status register 
13 000100 QPRMRA = 100 iMode register A 
14 000102 QPRSRA = 102 iStatus register A 
15 000106 QPRRRA = 106 sReceiver register A 
16 ooo0l1i2 QPRISR = 112 sInterrupt status register 
17 000120 Q@PRMRB = 120 iMode register B 
198 000122 QPRSRB = 122 iStatus register B 
19 000126 QPRRRB = 126 iReceiver register B 
20 000132 QPRIP = 132 iInput port 
2i 3 

aa i Write registers 
ad 3 
24 000102 QPRCSA = 102 iClock select A 
20 000104 QPRCRA = 104 iCommand register A 

2h 0001064 QPRTRA = 106 iTransmitter register A 
a7 OO0110 QPRACR = 110 sAuXiliary control register 
29 000112 QPRIMR = 112 iInterrupt mask register 
a? 000122 Q@PRCSB = 122 iClock select B 
3O 000126 QPRTRB = 126 iTransmitter register B 

31 000132 QPROPC = 132 iOutput port configuration register 
oe 000134 QPRSOP = 134 ;Set output port bits register 

33 000136 QPRROP = 135 sReset output port bits register 
34 i 

35 i Offsets to register addresses by channel and DUART 
36 i 
37 000020 QPRCOF = 020 iDiff between channel A and B registers 
38 000040 QPRUOF = 040 iDiff between DUART O and DUART 1 registers 
39 3 

40 i Control flags for the quad serial line unit. 
4l 3 
42 j Module status register 
43 i 
44 000004 Q@P$22C0 = 4 ia/2 configuration 
45 000010 QP#40C = 10 34/0 configuration 
46 000100 QP$IEN = 100 iInterrupt enable 
47 i 
49 i Mode register 1 
49 F 

30 000002 QP$7BR = 2 i7 bit characters 
oi 000003 QOP$8BR = 3 38 bit characters 
G2 000004 QP$ODD = 4 ;O0n ==> Odd parity 

53 000020 QP4NPR = 20 iNo parity (Coff==SWant parity) 
04 000040 QP$BEM = 40 iBlock error mode 
90 000100 QP#SFL = 100 iInterrupt when silo full 
Do 000200 QP$RXR = 200 isReceiver RTS control 
we i 

a
m
,
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Quad Serial Line Unit control values 

28 ; Mode register 2 
59 i 

60 000007 QP$1SB = 7 iOne stop bit 

Gi 000017 QP$25B = 17 i Two stop bits 
62 000020 QPS$TCS = 20 i Transmitter CTS enable 

63 000040 QP$TRS = 40 i Transmitter RTS enable 
64 3 

69 i Command register 
46 ; 

67 O00Cc00! QP#ERX = 1 iEnable receiver 

68 000002 QPEDRX = 2 ;Disable receiver 

69 000004 QP#ETX = 4 iEnable transmitter 
70 000010 QP$DTX = 10 iDisable transmitter 

71 i 

72 i Command values for command register 

73 i 

74 000020 QP$RPR = 20 iReset MR pointer 

735 000040 QP$RRX = 40 iReset receiver 

76 000060 QPSRTX = 60 iReset transmitter 

77 000100 QPS$RES = 100 iReset error status 

78 000120 QP$RBC = 120 sReset break change interrupt 
79? 000140 QP$SBT = 140 iStart break transmission 

80 000160 QP#EBT = 160 iEnd break transmission 
81 ; 

B82 i Status register 
83 3 

84 O00001 QP$RDN = 1 sReceiver ready (character received) 
85 000002 QP$FFIL = 2 sFIFO silo full 

86 000004 QP$TDN = 4 iTransmitter ready (finished sending char) 
87 000010 QPS$TEM = 10 i Transmitter buffer empty 
88 000020 QP$ROE = 20 iReceiver overrun error 

89 000040 QP$RPE = 40 sReceived parity error 
90 000100 QP$RFE = 100 iReceived framing error 
91 000200 QPS$BRK = 200 iReceived break 

92 3 

93 i Auxiliary control register 
94 ; 

95 000360 QP$AWA = 360 iStandard value for TSX-Plus 

9& ; 

97 3 Interrupt status register 
98 j 

99 000001 QPS$TAR = 1 iTransmitter A finished transmission 
100 000c02 Q@PSRAR = 2 iReceiver A has a character 
101 000004 QPSBCA = 4 iReceiver A break status change 
102 000010 QP$CNR = 10 iCounter/timer ready 
103 000020 QP$TBR = 20 iTransmitter B finished transmission 
104 000040 QP$RBR = 40 iReceiver B has a character 
105 000100 QPSBCB = 100 s;Receiver B break status change 
106 000200 QP$IPC = 200 sInput port status change 
107 F 

108 i Interrupt mask register 
109 i 

110 000043 QP$AWI = 063 iStandard value for TSX-Plus
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1 

2 

3 
4 

5 000112 010146 

& 

7 

8 

9 000114 004737 000270’ 

10 

ii 

12 

13 000120 012701 000074’ 

14 000124 012100 

15 0090126 004737 001254’ 

16 600132 103774 

17 600134 0610037 000062’ 

18 000140 072027 000003 

19 000144 062700 000300 

20 000150 010037 000064’ 

21 000154 013700 000062’ 

2e 0090160 072027 000007 

23 000164 062700 174000 

24 000170 010037 9o00000¢C 

2 

36 
27 

28 

29 000174 012737 001126’ O000000G 

30 000202 012737 001130’ 0000006 

31 

32 

33 

34 000210 113700 177560 

35 000214 153700 177564 

36 000220 001405 

37 000222 105237 000000G 

38 

39 

40 

41 

42 000226 005727 0000006 

43 000232 0016004 

44 000234 042737 000200 173700 

45 000242 000406 

46 000244 052737 000200 173700 

47 000252 012737 000067 173406 

48 

49 

50 

S31 000260 

52 

53 000260 004737 004460’ 

54 

95 

56 

57 

.SBTTL PROINI -~- General initialization for Pro 
§ CRT Maw Comm SUERE GONE cous CONTE ennEr OEEEL GHDED epeEt wimEs OOH Mpim chENI SEEN SOGP Gina Cou) HOGS SINE SEETD SEES OULOT GUPNS DOMED cep StEO GOEM TEED mite StEG! CTIED COORD TERE eOGHD GUO) COR: GammA GneGE SEStD GDEEE Can eONEH GHEE? OUERE COGN OtaEE ONIOD GOEED SITIES COORG Comey GOnEE SITE ips aBuIn COEHC COED CORE CREWE SONI! SOEEY GIDEA qudE SayEE GIES GIMME UTED SERED Mahe BOLI GORI eepd wocee 

i Perform general system initialization for PRO. 

PROINI: MOV Ri, - (SP) 

i Get up information about which device is installed in each option slot 

CALL INISLT 

i; Set up address of video interrupt vector and CSR 

MOV #VIDTBL; Ri iPoint to table with video ID’s 
1$: MOV (R1)+, RO iGet next possible video device ID 

CALL GETSLT iSee if we can find this ID 
BCS 1% iLoop if not 
MOV RO, VIDSLT iSave video option slot number 
ASH #3, RO iConvert slot # to interrupt address 
ADD #300, RO 
MOV RO, VIDVEC iSave address of video int vector 

MOV VIDSLT, RO iGet video slot # 

ASH #7, RO iCSR addresses are 200 apart per slot 
ADD #174000, RO iAdd address of CSR for slot 0 

MOV RO, VIDCSR iSet CSR address for video 

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

we
 
f
e
e
 

Oe
 

MOV #GPVVEC, RPRVEC 
MOV #GPVCSR,. RPRCSR 

iRoutine to get PRO vector addresses 

iRoutine to get PRO CSR addresses 

i Determine if a terminal is connected to the printer port. 

MOVB @#PPSERCS, RO iGet receiver control register 
BISB @#PPSHTCS, RO iCombine flags from transmitter 

BEG 4g iBr if terminal not connected 
INCB PPTERM iRemember terminal on printer port 

A terminal is connected to the printer port. 
Enable BREAK key on diagnostic terminal to enter ODT 

Cr
 

e
e
 

e
e
 
od
 

TST #PROBRK iIs break control wanted? 

BNE 2s iBr if yes 

4: BIC #SS$BRK, CH#PSSREG iDisable break control 

BR 5% 

as: BIs #SS$BRK, C#HPSSREG >Enable break ODT entry 

MOV #PPS$CMF!PPSRE, CHPPSCMR iEnable printer port 

i Perform initialization for quad serial line unit 

IF NE. QPASM 
CALL QPINIT 
. ENDC i NE. QGPASM 

iDo if quad line support wanted 

iInit quad line unit 

3 Finished 

si
lt
y,
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28 000264 612601 DS: MOV (SP)+,R1 
399 000266 000207 RETURN
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INISLT -- Set up information about option slots 

1 .SBTTL INISLT -- Set up information about option slots 
2 Beer me re ee mann ae seme ee re a em a a em eu ey mete ec tee it a tt a eee 

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

2 i 

& 000270 010146 INISLT: MOV Ri,-(SP) 
7 000272 010246 MOV R2, -(SP) 
8 i 

9 i} Map KPARS to system configuration table 
10 3 

11 000274 oO0occeol . CLR Ri iGet byte value without sign extension 
12 000276 153701 173050 BISB @#173050, Ril iGet G2Kb top of memory block # 
13 000302 072127 000011 ASH #9.,R1 iConvert to 64 byte block number 

14 000306 162701 000200 SUB #200; R1 iGet # of last 8Kb block of memory 
15 000312 DISABL 533%% Disable interrupts #+# 
16 000320 013746 O00000¢6 MOV @H#HAPARS, —( SP) 33; 5ave current par 5S mapping 
17 000324 010137 Q000006 MOV Ri, @HKPARS 333i Map pars to configuration table 
18 000330 052737 0000006 0000006 BIS #MMENBL, @#SROMMRi ii Turn on memory management 
19 000336 052737 0000006 000000G BIS #EMMAP, GHSROMMR i;; Enable 22 bit addressing 
20 3 

el i Get number of option slots 
22 ; 

23 000344 012702 0177646 MOV #VPAR5+17764,R2 i;; Point to cell with # option slots 
24 000350 011200 MOV (R2),RO0 ii3;Get # of option slots 

ao i 

26 i Set up table in TSX that has device ID number of each option slot 
27 i 

28 000352 012701 90000006 MOV #PROSLT, Ri $33 Point to table that will store option ID/’s 
2? 000356 005742 L$: TST -—(R2) $i; Skip word with option status value 
30 000360 014221 MOV ~(R2), (RI)+ ii; Store option ID code 
31 000362 077003 SOB RO, 1% i;iLoop to get all option slot device ID’s 

32 000364 012711 177777 MOV #-1, (R11) ii; Store -1 at end of table 
33 3 
34 3 Restore KPARS mapping 
go i 
36 000370 012637 0000006 MOV (SP )+, @HKPARS i3;; Restore par 5S mapping 
37 000374 042737 0000006 0000006 BIc #MMENBL, GHSROMMR:i i; Turn of Ff memory mapping 

38 000402 ENABL. i## Enable interrupts #+# 
39 i 
40 3 Finished 

41 j 
42 000410 012602 MOV (SP)+, Re 
43 000412 012601 MOV (SP)+,.R1 
44 000414 000207 RETURN
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i .SBTTL PRONOP -- Disable PRO interrupts 
2 Fc ce ee ce a cw om em sm mem me sn men os cn we ua, tame tn ny ee crm met nye em ee etc re tra wi cee mn i em ee ee 

3 i PRONOP is called during system startup to direct PRO interrupts to 
4 i an RTI instruction so they will not enter RT-11. 
2 i 

6 000416 010146 PRONOP: MOV Ri. -(SP) 
7 000420 012700 000466’ MOV #DORTI, RO iGet address of RTI instruction 
8 000424 010037 000060 MOV RO, @#60 iCatch keyboard input interrupt 
9 000430 010037 000200 MOV RO, @#200 #380 keyboard input interrupt 

10 000434 010037 000064 MOV RO, @#64 iEnd-of-transfer video interrupt 
11 000440 010037 000204 MOV RO, @#204 iKeyboard output interrupt 
12 000444 010037 000230 MOV RO, @#230 i380 clock interrupt 
13 000450 013701 000064’ MOV VIDVEC, Ri *Point to video interrupt vectors 
14 000454 010011 MOV RO, (R1) iEnd-of-frame video interrupt 
15 0090456 010061 000004 MOV RO. 4(R1) send-of-transfer video interrupt 
16 i 

17 i Finished 

18 i 

19 000462 012601 MOV (SP)+,R1 
20 000464 000207 RETURN 
ai 3 

22 i RTI instruction used to render interrupts harmless 

ad 
24 0004646 000002 DORTI: RTI iReturn from interrupt immediately 

7



M
a
,
 

TSXPRO -- TSX-Plus PROxxx Routi MACRO VO5.05 Friday 20-Jan-89 12:41 Page 24 
PROHAN -~— 

S
C
O
n
N
Q
G
U
A
p
A
H
 

Y
e
 

000470 
0090472 
000474 
000476 
000502 

000506 
000512 
000520 

000526 
000532 
000536 
000540 
000542 
000546 
009550 
000552 
000554 
000356 
009560 

000562 
000566 
000572 
000576 
000502 
000506 
000612 
000516 
000622 
000426 
000630 

000432 
000436 
000642 

010146 
010246 
010346 
013746 
013746 

012703 
016337 
013737 

012701 
012702 
011100 
001404 
062700 
o1col2 
000402 
O1leii 
001402 
022122 
000766 

013701 
162701 
072127 
063701 
010137 
013700 
162700 
012701 
013702 
Ol2ei2e 
077002 

013701 
012703 
004777 

0000006 
0000006 

0000006 
0000006 
0000352’ 

0010006 
000000 ’ 

O00000G 

000000’ 
0000006 
177772 
000052 ’ 
0000006 
000002 ’ 
QOO00006 
0000006 
0000006 

000052 ’ 
000000G 
0000006 

Initialize the PI handler 

000052 
0000006 

.SBTTL PROHAN -- Initialize the PI handler 

3 PROHAN is called to initialize the PI handler. 

PROHAN: MOV Ri, -(SP) 
MOV Re, ~(SP) 
MOV RG, -(SP) 
MOV @HAPARS, — (SP) iSave current kernel PARS mapping 
MOV @HKPARSG, — (SP) i;Save current kernel PARG6 mapping 

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

MOV #PISRT,R3 #Point to shared run-time descriptor for PI 
MOV RT#BAS(R3),PIBASE: This is base 64-byte block # of run-time 

MOV PIBASE: @#KPARS iMap to base of PI handler through PAR 5 

3 Transfer information between TSXPRO and the PI handler. 

MOV #VPAR5+1000,R1 iPoint to HOKVEC vector in PI handler 

MOV #PROVEC: Re iPoint to TSXPRO vector 

oS: MOV (R1),.RO iGet address of a cell in PI handler 

BEQ 6% iBr if PI wants an address 

ADD #VPARS, RO i;Bias the address to be in PAR 5 region 
MOV RO, (Re) iStore address pointer in TSXPRO cell 

BR 7% 
os: MOV (R22), (R1) iPass an address to PI handler 

BEQ 8s iBr if jyust hit end of lists 

78: CMP (R1)+, (R2)+ iIncrement both list pointers 

BR be ;Continue processing lists 

3 Move the PI initialization overlay into the TSINIT work buffer. 

BS: MOV PIINAD, R1 iGet address of init overlay 
SUB #VPARS, Ri iSubtract bias we added 

ASH #~6,R1 iConvert to 64—-byte block # 
ADD PIBASE, R1 iGet mapping base for init overlay 
MOV R1, @#HKPARSG iMap to overlay through PAR 6 

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

MOV #VPARG, R1 iGet virtual address of init overlay 
MOV PROBUF, Re iGet address of TSINIT work buffer 

4$: MOV (R1l)+, (Ra)+ iMove init code to work buffer 

SOB RO, 4% 

Now 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 handier. 
On entry, 

R3 = Virtual address of base of PI handler. 

Ri = 64—-byte block number of base of PI handler. 

fo
e 

ee
 

fe
 
e
e
e
 

ee
 

MOV PIBASE, R1 
MOV #VPARS, R3 
CALL @PROBUF 

iGet 64—-byte block # of PI base 

iGet virtual address of PI base 

iCall PI initialization code 

i Now get some actual addresses from PI handler 

si
l,
 

ii
m,
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video CSR address 

priority 7 cade 

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 ta video interrupt vector A 
end-of-frame video interrupt 

priority 

end-of-transfer video interrupt 
priority 

clock interrupt 

;Assemble if quad line unit support wanted 
iGet address of interrupt vector 
iBr if quad serial unit not installed 
iSet PC for interrupt 

iSet PS for interrupt 
iGet address of CSR register 

iEnable interrupts 

iRestore kernel mapping 
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PROHAN -- Initialize the PI handler 

58 000546 017737 177144 000016’ MOV @#$VDCSR, $VDCSR i Get 
59 3 

40 é 06 Connect to interrupt vectors 
él i 
62 0004654 012700 000340 MOV #340, RO 'Get 
63 000460 012701 000060 MOV #60, R1 i Get 
64 000664 012721 002114’ MOV #PIAIIR, (R1)+ i Set 
65 0008670 010021 MOV RO. (R1)+ iSet 
66 000572 012721 001560’ MOV #PIVTIR, (R1id+ ;Set 
67 0004676 010021 MOV RO, (R1)+ iSet 
68 000700 0612737 002214’ 000204 MOV #PIKOIR, @#204 i Set 
69 000706 010037 000206 MOV RO, @#206 iSet 
70 j 
71 i; Connect to 380 interrupt vectors 
72 3 
73 000712 013737 000060 000200 MOV @#450, C#H200 3 380 
74 000720 013737 000062 000202 MOV @#62, G#202 
75 000726 013701 000064’ MOV VIDVEC, Ri 
76 000732 012721 002052’ MOV #PIVFIR, (R1I)D+ iSet 
77 900736 010021 MOV RO, (RLI+ i Set 
78 000740 012721 001560’ MOV #PIVTIR, (R1I)+ ;Set 
79 000744 010021 MOV RO, (R1)+ i Set 
80 000746 013737 000100 9000230 MoV @#100, @#2930 ; 380 
81 000754 013737 000102 000232 MOV @#102, @#232 
B2 i 
83 i Connect to interrupt for quad serial line unit 
84 i 
85 IF NE. GPASM 
86 000762 013703 000070’ MOV QPVEC, R3 
87 000766 001410 BEG 10% 
88 000770 012723 009354’ MOV #QPCINT. (R3)+ 
89 000774 010013 MOV RO. (R3) 
90 000776 013703 000066’ MOV Q@PCSR, R3 
91 001002 152763 000100 900004 BISB #QPEIEN, QGPRMSR(RG) 

92 . ENDC i NE, QPASM 

93 i 
94 i Finished 

93 ; 
9& 001010 012637 O9000000G 10$: MOV (SP)+, @HKPARS 

97 001014 012637 O000006 MOV (SP )+, @HKAPARS 
78 001020 012603 MOV (SP)+,R3 
99 001022 012602 MOV (SP)+,R2 

100 001024 012601 MOV (SP)+,R1 
101 001026 000207 RETURN
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1 .SBTTL PROLIN ~-- See if line is &@ special PRO terminal 
= Jet ete cane ene core mts see ates sone meme sete seam sath ots nes mem mae eee set wei saps couns core wtene teene oret eanesseuts coves ener itt nap cease aetee sous came meas sour settt Sone conte Guna coset sce setns Sean seuss cone Sines costs sume tn setts cones SoM aieas soar onuhé seen Suu: Cru Genet me GtOhY eotes siete Gist Seem satan MmumY One® crn suite sour 

3 + PROLIN is called once for each DL11 type line defined in the system 
4 3 It determines if the line is a printer port or communications port 

° i line and if so performs the initialization for the line. 
& i 

7 3 Inputs: 
8 i Ril = Line index number. 

9 j 

10 3 Qutputs: 

ii i C-flag cleared ==> This is a printer port or comm port line. 
12 i C-flag set ==> This is not a printer port or comm port line. 
13 ; 

14 001030 PROLIN: 
15 ; 

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

17 i 

18 _ IF NE, GPASM iAssemble for quad line support 
19 001030 005761 0d000006 TST LMXNUM(R1) iIs this line on a mux? 
20 001034 001403 BEG 3S iBr if not 
21 001036 004737 005136’ CALL QPLINE iInitialize line on quad unit 
22 001042 000427 BR 9S 
23 . ENDC i; NE, QPASM 
24 3 

29 ; See if this is the Professional video console 

26 ; 

27 001044 O26127 0000006 000060) 3s: CMP INVEC (R1), #60 iIs this the console line? 
28 001052 001003 BNE 2% iBr if not cansole line 
27? 001054 004737 001316’ CALL PIINIT iInitialize PI line 

30 001060 000420 BR 9S 
ai 3 

32 i Get address of receiver status register for the line 

33 i 

34 001062 016100 0000006 2 MOV RSR(R1),. RO i;Get address of receiver status register 
3o i 
36 i; See if this is the printer port 
37 ; 

38 001066 O20027 173400 CMP RO, #PP$#DBR iPrinter port? 
39 001072 001003 BNE 1% iBr if not 
40 001074 004737 002324’ CALL PPINIT iInitialize the printer port 
41 001100 000410 BR 9S 

42 j 
43 j See if this is the communications port 

44 i 
45 001102 020027 173300 1: CMP RO, #CP$DBR iCommunications port? 
46 001104 001003 BNE BS iBr if not 
47 001110 004737 003146’ CALL CPINIT iInitialize the comm port 
48 001114 000402 BR 9S 
49 3 

20 ; This line is not the printer port or the comm port 

ol i 

Se 001116 o002é61 Os: SEC iSignal failure on return 

53 001120 000401 BR 108 ~- 
94 F 
99 i This line was the printer port or the comm port 
28 i 
57 OO11l22 000241 OF: CLC iSignal success on return
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98 i 

59 i Finished 

40 3 

61 001124 000207 104%: RETURN 

Page 25-1
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3 Branch vector to entru points of PRO CSR/Vector/Slot routines 

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

1 ; 
2 

3 i 

4 001126 000402 GPVVEC: BR 

5 001130 000420 GPVCSR: BR 

6 001132 000436 GPVSLT: BR 

7 

8 SBTTL 
9 * 

10 ; 

ii 3 

12 i 

13 i Inputs: 

14 3 Device 

15 3 

14 3 Outputs: 

17 F C~-flag 

18 3 Top of 

19 i 

20 001134 010046 GPRVEC: MOV 

21 001136 0146600 000004 MOV 

22 001142 004737 001254’ CALL 

23 001146 103407 BCS 

24 001150 072027 000003 ASH 

25 001154 062700 000300 ADD 

26 001160 000241 CLC 

27 001162 010066 000004 MOV 

28 001166 012600 OF: MOV 

29 001170 000207 RETURN 

GPRVEC 
GPRCSR 
GPRSLT 

GPRVEC 

cleared ==> 

stack contains vector for device. 

iGet vector address 

iGet CSR address 

;Get Slot value 

--~ Get address of vector for PRO device 

This routine is called to determine the address of the interrupt vector 
for a PRO device based on the device ID. 

ID is pushed on stack before calling GPRVEC. 

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

RO, -(SP) 
4(SP),R0 iGet the device ID code 

GETSLT iDetermine which option slot has the dev 

9S iBr if device not recognized 
#3, RO iVectors are 8 bytes apart per slot 

#300, RO iVectors for slot O start at 300 

iSignal success on return 

RO, 4(SP ) iPlace vector address on stack 

(SP )+, RO
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GPRCSR -- Get address of CSR for PRO device 

1 .SBTTL GPRCSR ~~ Get address of CSR for PRO device 

z JT me eer ec ec ts as th ey a, mya tm em ma ry er ee nm ee mmm em me ee mee 

3 i This routine is called to determine the address of the CSR 
4 3 for a PRO device based on the device ID. 
7) j 

& i Inputs: 

7 ; Device ID is pushed on stack before calling GPRCSR. 
8 i 

9 3 Outputs: 

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

1 i Top of stack contains address of CSR for device. 

12 j 

13 001172 010046 GPRCSR: MOV RO, -(SP) 
14 001174 016600 000004 MOV 4(5P),R0 iGet the device ID code 
15 001200 004737 001254’ CALL GETSLT ;Determine which option slot has the dev 
16 001204 103407 BCS OF iBr if device not recognized 

17 001206 072027 000007 ASH #7.,R0 iCGR address are 200 apart per slot 
18 001212 062700 174000 ADD #174000, RO iCSR for slot O starts at 174000 
19 001216 000241 CLC iSignal success on return 
20 001220 010046 000004 MOV RO, 4(SP) iPlace CSR address on stack 
21 001224 012600 PS: MOV (SP)+, RO 
ae 001226 000207 RETURN
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GPRSLT -- Get Slot number for PRO device 

1 

2 

3 
4 

3 

& 

7 

8 
9 

10 

il 

12 

13 001230 010046 

14 001232 0164600 000004 

15 001236 004737 001254’ 

16 001242 103402 

17 001244 010056 000004 

18 001250 012600 

19 001252 000207 

f
e
e
 

w
e
 

te
e 

Me
e 

ta
n 

tw
o 

w
e
 

o
s
 

w
e
 

wa
e 

.SBTTL GPRSLT -- 

This routine is called 

for a PRO device based 

Get Slot number for PRO device 

to determine the slot number 

on the device ID. 

Inputs: 

Device ID is pushed on stack before calling GPRSLT. 

Outputs: 

C~flag cleared ==> Found device in tablesi C-flag set ==> No such device. 
Top of stack contains 

GPRSLT: MOV RO, -(SP) 
MOV 4(SP). RO 
CALL GETSLT 
BCS i 
MOV RO, 4(SP) 
MOV (SP)+, RO OF: 

RETURN 

slot number for device. 

iGet the device ID code 

iDetermine which option slot has the dev 

;Br if device not recognized 

iPut slot number back onto stack 

s
m
,
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GETSLT -- Determine which option slot has device controller 

1 .SBTTL GETSLT -- Determine which option slot has device controller 

= J ee ee ne a meee ee re eae ee ce ee mm ae a ei ea nu em eae te er em te em ei 

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

4 i controller for a specified device. 
o ; 

& 3 Inputs: 
7 3 RO = Device ID code. 

8 ; 

9 3 Outputs: 

10 i C-flag cleared ==> Found the devicei C-flag set ==> No such device 
11 3 RO = Slot number. 

12 i 

13 001254 010146 GETSLT: MOV Ri,-<(SP) 
14 001256 oO10001 MOV RO, Ri iGet device ID code 
15 001260 012700 O000006 MOV #PROSLT, RO iPoint to table with device ID codes 
16 001264 021027 177777 1s: CMP (RO), #-1 ;Reached end of table entries? 

17 001270 001407 BEQ at iBr if yes 
18 001272 9020120 CMP Ri. (RO)+ iSearch for device ID in table 
19 001274 001373 BNE 1% iLoop if not found 
20 001276 162700 0000026 SUB #PROSLT+2, RO ;Compute table offset of entry 
21 001302 006200 ASR RO iConvert to word index 

22 001304 9000241 CLC iSignal success on return 

23 001306 0004901 BR 9S 
24 001310 o0o0dz2é6l 2s: SEC iSignal failure on return 
29 001312 012601 98: MOV (SP)+,R1 
26 001314 000207 RETURN
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### Console Control Routines ##+# 

N
O
n
N
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h
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10 001316 

001316 
001322 

001330 

0012336 
001342 
001344 

001352 

010137 
012761 

012737 

005761 
001003 
012761 

000207 

000044’ 
0000006 9000000¢ 

001354’ 900000C 

O000006 

OO00006G 0000006 

.SBTTL ###* Console Control Routines *#* 

.SBTTL PIINIT -- Initialize the console 

PIINIT is called during system initialization to initialize the 
console. 

Inputs: 

Ri = Line index number. 

TINIT: 

Remember index number of line connected to console 

we
 
w
e
e
 

U
v
 

A
 

e
e
 

e
e
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e
 

e
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MOV Ri,PILINE iSave line index # of console line 
MOV #CDX$PILLCDTYP(R1); Set type of communications controller 

i Set addresses of communication port device-dependent routines 

MOV #PISTRT, CDSTRT+CDX$PI ;: Set address of start routine 

i Default terminal type to VT100 

TST ITRMTP (R11) iIs a terminal type specified? 
BNE 1% iBr if yes 
MOV #VT100, ITRMTP(R1);Set default terminal type to VT100 

j Finished 

1: RETURN 

i
m
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PISTRT -- Start output to video screen 

1 .SBTTL PISTRT -- Start output to video screen 

2 Fe ee ae tte nae ae cae ee ene te ms ec ey ses mene er cre ems ery se me eee ee ee ee ae ee a ee 

3 ; PISTRT is called after a character is placed in the output ring 

4 3 buffer to initiate transmission to the video screen 
2 ; 
& ; Inputs: 

7 3 Ri = Line index number of line being started. 

8 3 

9 001354 PISTRT: 
10 3 

il >; See if we have already started transmitter during this clock period 
12 j 
13 001354 005237 000056’ INC PISCNT iHave we already started during clk interval? 
14 001360 003005 BGT 9 iBr if yes 
15 3 

16 i Do not allow output to the console to consume the entire system. 
17 i 
18 001362 004737 002000’ CALL PIQUIT iIs it time to suspend output? 

19 001366 103402 BCS oF iBr if yes 
20 i 
21 is Start output 
22 i 
23 001370 004737 001420’ CALL PIGO iStart transmitter 
24 3 

aw 3 Finished 

26 i 

27 001374 000207 DS: RETURN 
28 
29 .SBTTL PIDRIV ~- Clock driven PI transmitter routine 
30 Fr ne ee mae ee cc a + ae ee i seme nm meme es mn tm omy ma my my 

ai i PIDRIV is called periodically from the clock interrupt routine 
32 i to force output to the PI console. 
3 3 
34 001376 PIDRIV: 
35 i 
36 i; Reset output character suspend count 
37 i 

38 001376 012737 000017 000072’ MOV #MAXPOC, PIMOC iReset output character count 
39 i 

40 i Start output to PI 

41 i 
42 001404 004737 001420’ CALL PIGO iStart the transmitter 
43 i 

44 i Reset flag saying if transmitter has been started during clock interval 
49 i 

46 001410 012737 177777 =.Q90056’ MOV #-1,PISCNT iReset counter 
47 3 
48 i Finished 
49 i 
50 001416 000207 RETURN
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-~- Start PI transmitter PIGO 

V
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001420 
001424 

001432 
001436 

001440 
001442 
001446 
001454 
001460 
001462 
001464 

001466 

001474 
001500 
001502 
001506 
001512 
001520 
OO1S22 
001526 
0019530 
001536 

001544 
001550 
001556 

013746 
013737 

005777 
001013 

010446 
013704 

004774 
103375 
012604 
000427 

005737 
001021 
005237 
010677 
032777 
001011 
005777 
001003 
052777 
012777 

012637 

000207 

0000006 
000052’ 0000006 

176370 

000044 ’ 

O000006 

000054 ” 

000054 ’” 
176312 
040000 176276 

176274 

040000 174260 
100000 176254 

0000006 

.SBTTL PIGO ~~ Start PI transmitter 
. ote ma: nem SUED SOND Sromr GRY Saner emope GEOR semen eneeD SELES eaten meen WretE uot: SEies FOOLS Sener pmagn teem: MAGGI COteY EREGE GUOED Senin Seeds Gueie SUE: SUC SEOTD EEOW: GHEED SOUND CEIEE Goeee =HOEE SORE OID OnenD GanED So=te aueeY enD- ICDS SOLED ctREL SHEDE COMIN anmeD CORSE LOGE eens Glew unde aims Gents CHEN? Grice DEES eynes eonED UOTE eenmt Quien GEE” SUES SENET GHEY Shans fume SON? cums ques? 

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

3 transmission to the PI console. 

PIGa: MOV @HKPARS, ~( SP) iSave current PARS mapping 
MOV PIBASE, @#KPARS ;Set up PARS to map to PI 

i See if output to the PI handler has been suspended 

TST @PIGOFL 
BNE 1¢ 

iHas PI output been suspended? 
iBr if not 

Output to the PI handler has been suspended. 

Consume all pending output characters and then return. 

ee
 

e
e
 

e
e
 
TY
 

MOV R4, -(SP) 

MOV PILINE, R4 iGet line index number 

DISABL $33 %# Disable interrupts #+# 

4: CALL @LOUTIR(R4) 33; Get next char for PI 

BCC 4$ is;sLoop till all characters consumed 

MOV (SP )+,R4 bi 
BR 9S bai 

i Output to PI handler is not suspended 

1#: DISABL. ii; %## Disable interrupts #+# 

; See if we have already triggered a PI interrupt 

TST PIOIFL iiiHave we already triggered an output int? 

BNE 9¢ 33) Br if output interrupt active now 

INC PIOIFL $3; 5et flag saying output int active 

MOV SP, @VDFLAG $33; Tell VDCURS that buffer is not empty 
BIT #VP$DOI, @$VDCSR i;i Is end-of-transfer interrupt enabled? 
BNE 9¢ i33Br if yes 

TST @PRIOO i3;Has video said to leave it alone? 

BNE 2s i3;3Br aif yes 
BIS #VPS$DO0I, @#VDCSR i;i Generate end-of-transfer interrupt 

2s: MOV #100000, GREENAB i:;; Tell video to turn on interrupts when ready 

i; Finished 

9S: MOV (SP )+, @HKPARS iiiRestore PARS mapping 
ENABL i3;## Enable interrupts *+# 
RETURN 

1
0
,
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PIVTIR -- Video end of transfer interrupt 

1 .SBTTL PIVTIR -- Video end of transfer interrupt 
Py 5S cme mem ee mee me a a ee mr ets tn stn mee cs + ee me et cues em se em rm ct cn, em es ce ee ams ee ee em me nt nt moar a 

3 i PIVTIR is jumped to from the video end-of-transfer interrupt. 
4 F 

5 001560 PIVTIR: 
6 i 

7 i Do .INTEN to drop priority to 4 
8 F 

9 001560 004537 0000006 WSR RS, INTEN iDo standard interrupt entry 
10 001564 000140 . WORD 140 iPriority = 4 
11 0013566 010046 MOV RO, -(SP) i Save RO 
12 i 

13 3 Set flag saying output interrupt is in progress 

14 ; 

15 001570 005237 000054’ INC PIOIFL ;Doing output interrupt processing 
16 j 

17 3 Disable transfer done interrupt 

18 i 

19 001574 013737 000052’ OQ000006 MOV PIBASE, G@#HKPARS iMap kernel PAR 3S to the PI handler 
20 001602 012777 100000 176210 MOV #100000, @REENAB iSet flag to reenable transfer-done int 
21 001610 042777 040000 176200 BIC #VP$DOI, @$VDCSR i; Disable transfer-done interrupt 
am j 

2 ; Limit the number of consecutive characters sent to the console 

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

25 i consuming 100% of the machine. 

26 j 

27 001616 013704 000044’ MOV PILINE, R4 iGet line index number of console line 

28 001622 004737 002000’ CALL PIGUIT i Time to suspend output? 
2? 001626 103431 BCS 2s iBr if yes 
30 3 

ai i Get the next character to transmit. 

we i 

33 001630 004774 900000¢CG CALL @LOUTIR(R4) iGet next char for line 
34 001634 103423 BCS 1% iBr if no character available 

35 001636 010005 MOV RO, RS iGet char to transmit to R5 

36 001640 012600 MOV (SP)+, RO iRestore RO before we fork 

a7 3 

38 ; There is another character to transmit. Now fork 

39 3 

40 001642 004537 0000006 JSR RS. FORA iFork to get to priority O 
41 001646 00009006 . WORD FPS$PIO iFork priority 
42 001650 010046 MOV RO, -(SP) iSave RO 
43 3 
44 i Map PARS to the PI handler 
45 i 

46 001652 013737 000052’ 0000006 MOV PIBASE, @#KPARS iMap kernel PAR 5S to the PI handler 
47 3 

48 i Enter PI handler to transmit the character 

49 i 
20 001660 010500 MOV RS, RO iGet char to transmit 
531 0014662 052764 oO000006 Q00000¢ BIS #EXCHAR, LSGWG(R4); Set transmitter busy flag 
S2 001670 042764 0000006 0000006 BIC #$0ITIM, LSWS(R4);i Start output interrupt timer 
53 001674 004777 176102 CALL @PIXOQCH ;Call routine to transmit the character 
34 001702 000412 BR 9S iFinished 
35 3 

56 i No character is available for transmission
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transfer interrupt PIVTIR -- Video end of 

38 001704 012737 
39 001712 042764 
60 001720 005077 
61 001724 0035077 
62 
63 
64 
645 001730 005037 
66 001734 012600 
67 001736 000207 

000017 000072 
0000006 O000006 2s: 
176100 
176070 

000054 ’ 

MOV 
BIC 
CLR 
CLR 

Finished 

CLR 
MOV 
RETURN 

#MAXPOC, PIMOCG 

Page 33-1 

sReset output char limit count 

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

PIOIFL 
(SP )+, RO 

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

iSay output interrupt not in progress 

a
m
,
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PINDCH ~- Get next output character for console 

1 .SBTTL PINDCH -- Get next output character for console 
2 Br rr meen ee ee ee a tr i em et ce ee en ey ea am i i a et a 

3 i PINDCH is called from within the VIDEO handler to try to get another 
4 3 character to send to the console terminal. 
o 3 

& i Outputs: 
7 i C~flag cleared ==> a character is available. 
8 3 C~flag set ==> No more characters available. 
9 3 RO = Character to send if C-flag is cleared. 

10 i 

11 001740 010446 PINDCH: MOV R4,-(SP) 
12 001742 013704 9000044’ MOV PILINE, R4 iGet line index number of console 
13 3 

14 i Limit the number of consecutive output characters to prevent the 
15 i PI output processing (which is compute bound) from completely 
1é i dominating the system. 
17 ; 

18 001746 004737 002000’ CALL. PIQUIT i Time to suspend output? 
19 001752 103410 BCS 9S iBr aif yes 
20 F 

ai i Call line-dependent routine to try to get another output character 
2a ; 

23 001754 1$: DISABL 334) %# Disable interrupts for LOUTIR #+# 
24 001762 004774 O00000G CALL @LOUTIR(R4) 33;Get next character for line 
29 001766 ENABL. i## Enable interrupts #+# 

26 3 
a7 i Finished 
29 3 

29 001774 012604 oF MOV (SP)+, R4 
30 001776 000207 RETURN
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sm
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PIQUIT -- Check output character limit 

1 .SBTTL PIQUIT -~- Check output character limit 
2 5 ee mem eae me a mmm eae rm an ar ee aw i mt ee mm ye i ee re ew it 
3 i This routine causes output to the console terminal to be suspended 
4 i after a certain number of characters have been transmitted. 
2 i The output is resumed after a timed interval. 
6 ; This is done to prevent the console terminal output processing (which 
7 3 is compute bound) from consuming 100% of the machine. 
8 i 

9 ; Outputs: 

10 3 C-flag set ==> Suspend output. 
11 i C~flag cleared ==> Continue output. 
12 i 
13 002000 PIQUIT: 
14 i 

15 F See if there is any other pending system activity 
16 i 

17 002000 105737 0000006 TSTB DOSCHD iScheduler cycle needed? 
18 002004 001013 BNE ye: iBroaif yes 
19 002006 005737 0000006 TST FRKACGE iFork requests pending? 
20 002012 001010 BNE 2 iBr if yes 

21 002014 105737 dO00000¢ TSTB CORUSR iIs there another executing job? 
ee 002020 001412 BEG 1¢ iBr aif not 
23 002022 013700 000044’ MOV PILINE, RO iGet # of yob using console terminal 
24 002026 005760 0000006 TST LXCLCRO) iIs that job cross—-connected to CL line? 
25 002032 002405 BLT 1% iBr if not 
26 F 
a7 i There is some pending system activity. 
28 i See if it is time to suspend PI output. 
29 ; 

30 002034 005337 000072’ 2s DEC PIMOC i Time to suspend output? 
31 002040 003002 BGT 1% iBr if not 
32 002042 000261 SEC iSignal to suspend 
33 002044 000401 BR 9 
34 002046 000241 1$: CLC ;Signal to continue output 
35 i 
36 i Finished 
37 j 
38 002050 000207 ee RETURN
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PIVFIR -- Video end of frame interrupt 

1 .SBTTL PIVFIR ~- Video end of frame interrupt 
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3 i PIVFIR is yumped to from the interrupt vector whenever a video 

4 ; end-of-frame interrupt occurs. 

2 j 
& 002052 PIVFIR: 
7 3 

8 i Do . INTEN to drop priority to 4 

9 3 
10 002052 004537 0000006 JSR RS, INTEN iDo standard interrupt entry 

11 002056 000140 . WORD 149 iPriority = 4 

12 002060 010046 MOV RO, - (SP) 
13 002062 010146 MOV R1.-(SP) 
14 002064 010246 MOV R2,-(SP) 
15 002066 010346 MOV R3. -(SP) 
16 3 

17 ; Enter overlay to do the actual processing 

18 i 

19 002070 013737 000052’ O00000G MOV PIBASE, @#KPARS iMap kernel PAR 5S to the PI handler 

20 002076 004777 175704 CALL @PIXEOF iDo end of frame processing 

al ; 
aa i Finished 
ea i 
24 002102 012603 MOV (SP)+,R3 
25 002104 012602 MOV (SP)+,R2 
26 002106 012601 MOV (SP)+,R1 
27 002110 012600 MOV (SP)+, RO 
28 002112 000207 RETURN
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PIKIIR -- Keyboard input interrupt 

1 
2 
3 
4 

9 Q002114 
& 
7 
8 
9 002114 004537 o000000¢G 

10 002120 000140 
1 002122 010046 

12 002124 010146 
13 002126 09010246 
14 9002130 010346 
15 
16 
17 
18 002132 013737 o000S2’ 9000006 
19 002140 004777 175644 
20 
al 
ae 
23 002144 012603 
24 002146 012602 
25 002150 012601 
26 002152 012600 
27 002154 000207 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 002156 
38 
39 
40 
41 
42 002156 013746 o0000006 
43 002162 013746 0000006 
44 002166 010446 
45 002170 013704 000044’ 
456 002174 004777 09000124’ 
47 
49 
49 
90 002200 012604 
91 002202 012637 d000000G6 
92 002206 012637 dO00000G6 
93 002212 000207 

.SBTTL PIAIIR -- Keyboard input interrupt 
. 

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

PIKIIR: 

3 Do .INTEN to drop priority to 4 
3 

JSR RS. INTEN +Do standard interrupt entry 
. WORD 140 sPriority = 4 
MOV RO, -(SP) 
MOV Ri, -(SP) 
MOV R2,—-(SP) 
MOV R3, -(SP) 

i Enter system overlay to do the actual processing 

MOV PIBASE, G#KPARS iMap kernel PAR 3 to the PI handler 
CALL @PIXICH iProcess the input character 

3 Finished 

MOV (SP)+,R3 
MOV (SP)+,R2 
MOV (SP)+,R1 
MOV (SP)+, RO 
RETURN 

.SBTTL KBDCHR -- Process character received from keyboard 

i I i | { ] 1 { | I t i i 1 I i { i I I i f | | | i | j i | j { i i I | I { I i { j i i I i i I i | | f { I 1 { I | I | | i 1 i { { | i | 

KBDCHR is jumped to from the PI handler when a character has been 
received and converted to ASCII. 

Inputs: 

RS = Received ascii character. 

BDCHR: 

Save the PARS and PAR6 mapping for the handler, and then call 

the TTINPT routine to process the received character. 
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MOV @HKPARS, -(SP) iSave PARS and PARS mapping for PI 
MOV @#KPARS, ~( SP) 

MOV R4, -(SP) 

MOV PILINE, R4 iGet line index # for console line 

CALL @TTINPT iProcess received character 

i Now restore PARS and PARG mapping and return to PI 

MOV (SP)+, R4 
MOV (SP) +, @HKPARG iRestore PARS and PARSG 
MOV (SP )+, @#KPARS 
RETURN iReturn to PI 

ai
t,
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PIKOIR -- Output interrupt for keyboard 

1 .SBTTL PIKOIR -- Output interrupt for keyboard 

2 5ST om meme ace eee re em tt em i sn my cnc emer mm ease cee ee cmc eye ae re ey i ee a at se st 

3 s PIKOIR is vectored to when we receive an interrupt on completion of 
4 i transmitting a character to the keyboard. 
3 i 

6& 002214 PIKOIR: 
7 3 

8 i Do .INTEN to drop priority to 4 
ed i 

10 002214 004537 O000006 JSR RS, INTEN ;Do standard interrupt entry 
11 002220 000140 . WORD 140 iPriority = 4 
12 002222 010046 MOV RO, -(SP ) 
13 002224 010146 MOV R1i,-<(SP) 
14 0022265 010246 MOV R2,-(SP) 
15 002230 010346 MOV R3,-(SP) 
16 i 

17 i; Call overlay routine to do the processing 
18 3 

19 002232 013737 oO00052’ 0000006 MOV PIBASE., @#KPARS iMap kernel PAR 5S to the PI handler 
20 002240 004777 1735546 CALL @PIXIOI iCall overlay processing routine 
ai 3 
aa i Finished 
a3 ; 

24 002244 012403 MOV (SP)+,R3 
2o 002246 012602 MOV (SP)+,R2 
26 002250 012601 MOV (SP)+,Ri 
@7 002252 012600 MOV (SP)+, RO 
28 002254 000207 RETURN 

s
y
.



a
m
,
 

sm
, 

TSXPRO -- TSX-Plus PROxxx Routi MACRO VOS.05 Friday 20-Jan-89 12:41 Page 39 
PIHAN -- Simulated PI handler 

1 .SBTTL PIHAN -- Simulated PI handler 
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3 i The following routine is a simulated handler for the PI device. 
4 3 It is used to allow SETUP to perform .SPFUN operations on 

o ; the PI device. 
& i 

7 i; Simulated handler header 
8 i 

9 002256 000000 P THAN: . WORD 0 i Device vector 

10 002260 000014 . WORD PIINT-—. iOffset to interrupt service entry point 
11 002262 9000000 . WORD 0 sInterrupt priority 
12 002264 000000 PILQE: . WORD ) iLast queve element 

13 002266 000000 PICGE: . WORD 0 iCurrent queve element 
14 002270 000402 BR PIENTR iEnter here from system 1/0 queueing 
15 3 

16 i Simulated interrupt point and abort entry point 

17 3 

18 002272 000207 RETURN sAbort entry point 
19 002274 000002 PIINT: RTI iFake interrupt entry point 
20 i 

21 i Process an 1/0 queve request directed to the PI device 
ae i 
23 002276 PIENTR: 
24 A 

295 ; Map PAR 5S to the real PI handler 
2h 3 

27 002276 013737 000052’ 0000006 MOV PIBASE, @#KPARS iMap PAR 3S to PI handler 
28 ; 
29 i Call real PI handler to process the . SPFUN 
30 3 

31 002304 013700 002266’ MOV PICGE, RO ;Pass address of I/O queve element in RO 
32 002310 004777 175500 CALL @PIXIOG sEnter handler to process the . SPFUN 
33 i 
34 ; Finished processing the 1/0 queve request 
35 F 

36 002314 012704 002266’ MOV #PICGE, R4 iSet up R4 for IOFIN 
37 002320 000137 0000006 JMP IOFIN 3 I/O operation is completed
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002324 

002326 
002332 

002340 
002346 
002354 
002362 

002370 
002376 
002404 
002412 

002420 
002424 

002432 
002436 
002440 
002444 
002450 
002452 
002456 

002462 

002470 

010246 

010137 
0127641 

012737 
012737 
012737 
0127937 

012737 
012737 
012737 
012737 

005737 
112737 

116100 
001007 
012700 
1035737 
001002 
012700 
004737 

012737 

112737 

000046 ’” 
OO0000G 

002620 ’ 
002772 ’ 
002776 ’ 
003024 ’ 

002654 ’ 
000340 
002516’ 
000340 

173406 
000102 

0000016 

0000006 
0000006 

OO00006 
003024’ 

000067 

000035 

0000006 

OO00000C 
000000C 
OO0000C 
OO0000C 

000220 
000222 
000224 
000226 

173404 

173406 

173202 

Na
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PPINIT: MOV 

. SBTTL 

. SBTTL 

Inputs: 
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HHH Printer Port Control Routines +##+# 

PPINIT -- Initialize the printer port 
s Come eouer Som S0RED SENT SOUTE CONTE spew GHmEe SURED ovate SEGUE SORED mem? vote! Crash ste. wits OFAN CENeH siete Stet GMT SobeL Coche OulD! NUDES Gtten ODE EnEns MAgNE GOTIT GPEES Gocéy GONE GRIDS GOUN REOTD SOEES ORETT SOGUD GOnEt GUEGS sonm ahaT= ONPG SEIEP SEGHP SELED GREET SOURS SEGDY <hUEC SONG SOND eines SunER OREFT QEEET ¢utED G>EDD CULES SOULE “bOCD evatt GOmM SAERS OUESD Emtte GIONS GLEE Orme CoOnE seesT 

Ri = Line index number. 

Remember the 

MOV 
MOV 

R2, ~( SP) 

line index number of the line connected to the printer port 

Ri, PPLINE 
H#CDXBPP,LCDTYP(R1) i: Set type of communications controller 

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

MOV 
MOV 
MOV 
MOV 

#PPSTRT,. CDSTRT+CDX$PP ; Set address of start routine 

#PPGDSS, CDOGDSS+CDX$PP ;Address of rtn to get data set status 
#PPSBRK, CDSBRK+CDX$PP ; Address of rtn to control break 

#PPSSPD, CDSSPD+CDX#PP i; Address of rtn to set speed 

Connect the printer port interrupts to the service routine 

MOV 
MOV 
MOV 
MOV 

#PPRINT, G@#HPPSRCV:i Connect receiver interrupt 
#340, GHPPSRCVt+2 ; Set prio = 7 on interrupt entry 
#PPTINT, GHPP&TRV:i Connect transmitter interrupt 
#340, GHPPSTRV+2 iSet prio 7 

Set up mode register i 

TST 
MOVB 

Set speed in 

MOVB 
BNE 
MOV 
TSTB 
BNE 
MOV 
CALL 

@#PPSCMR iAccCess command reg to reset mode reg ptr 
#PPS$MIF, GHPPSMDRi Initialize values in mode register 1 

mode register 2 

LMXPRM+1(R1),RO0 ;Get line parameter values 

it iBr if parameter values were specified 
#59400, RO iDefault to 9600 baud 
PPTERM iIs a terminal connected to printer port? 
1% iBr if yes 

#54800, RO iDefault to 4800 baud 
PPSSPD iSet the speed in mode register 2 

Initialize the command register 

MOV #PPS$CMF'PPHRE, @HPPSCMR i Initialize command register 

Enable receiver interrupts 

MOVB #IMSCRM' IMSPPR, @HICOCSR iClear IRR&IMR flags for receiver 

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

request so we will get an interrupt by clearing the mask flag later. 

isRemember which line connected to printer port 

£
_
,
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PPINIT -- Initialize the printer port 

58 002476 112737 000076 173202 
59 002504 112737 000136 173202 
60 
él 
62 
63 002512 012602 
64 002514 000207 

MOVB 

MOVB 

Finished 

MOV 
RETURN 

#IMSSM! IMSPPT, @HICOCSR ; Set interrupt mask flag in IMR 
#IMSSR'IMSPPT., @HICOCSR i; Raise interrupt request flag in IRR 

(SP)+,R2 

ai
m,
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PPTINT -- Transmitter interrupt 

1 
2 
3 
4 

5 002516 010046 
6 002520 010446 
7 002522 013746 0000006 
8 002526 005037 d000000C 
9 

10 
il 
12 002532 112737 000076 
13 
14 
15 
16 002540 013704 000046’ 
17 
18 
19 
20 002544 042764 0000006 
” 

22 
as 
24 002552 004774 O00000G 
25 002556 103413 
ao 
a? 
28 
2? 002560 05274644 O000006 
30 002566 042764 O0000006 
31 002574 110037 173400 
ge 
33 
34 
35 002600 112737 000056 
36 
37 
38 
39 002606 012637 0000006 
40 002612 0912604 
41 002614 012600 
42 002616 000002 

173202 

O00000¢6 

0000006 
0000006 

173202 

i 

PPTINT: 
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.SBTTL PPTINT -- Transmitter interrupt 
acans s9tte aed: Ones OUEES eam uneen SEES GaSe BERG) GUOEE cont! cite Sindh tinh! BREE GU00S cunt: Coten prtG® tints doueD sabén Gust been) SOttE SAMS OOinE futtE SUES Sines atarE GREW Oeimy G~IOG Oban SOEIE OwEED CONES SEEM SOEDE Guspe SGMEE EEE CONGE CNET GEREN CREED CLOAD Genie euay! OOtuS METS Gould CREED GREED EONS GOERE SUDO StmED wubi CUFET wEteD EOLID EuIRe nEeY Comms GhtED ORES Gotne GIDES onan 

Interrupt service routine for printer port transmitter interrupts. 

MOV RO, —(SP ) 
MOV R4, -(SP) 
MOV INTPRI, -(SP) iSave current interrupt priority 
CLR INTPRI iSay Tunning priority = 7 

Disable interrupts from transmitter 

MOVB #IMSSM! IMSPPT,. @HICOCSR i Set interrupt mask for transmitter 

Get number of line connected to printer port 

MOV PPLINE, R4 iGet index # of line connected ta printer 

Say line is no longer transmitting a character 

BIC #$XCHAR, LGW3(R4); Say line no longer transmitting a character 

Get next character to transmit 

iGet next character to transmit 

iBr if no character available 

CALL @LOUTIR(R4) 
BCS 1% 

Transmit the character contained in RO 

BIS #$XCHAR, LSW3(R4); Set transmitter busy flag 
BIC #$0ITIM, LSWS(R4); Start timer to catch lost interrupts 
MOVB RO, @#PP$DBR i Transmit the character 

Enable transmitter interrupts 

MOVB #IMSCM!'IMSPPT, @HICOCSR iClear interrupt mask flag 

Finished. Return from interrupt 

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

1 -SBTTL PPSTRT ~- Start output to printer port 
2 F 

3 i Subroutine called to attempt to start output for the printer port. 
4 i Enable transmitter interrupt. 
° i; Ril = Physical line number. 
6 i 

7 002620 O32761 O00000G OO00006 PPSTRT: BIT #EXCHAR, LGW3(R1) iis the transmitter busy now? 
8 002626 001011 BNE 1% iBr if yes 
9 002630 112737 000076 173202 MOVB #IMSSM'IMSPPT, @HICOCSR ;Set interrupt mask bit 

10 002636 112737 000136 17393202 MOVB #IMSSR!IMSPPT. @HICOCSR iSet interrupt request flag 
11 002644 112737 000056 173202 MOVB HIMSCMIIMSPPT, @RICOCSR Clear interrupt mask flag for xmitter 
12 002652 000207 1%: RETURN 

a
m
,
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PPRINT -—- Receiver interrupt 

1 .SBTTL PPRINT -- Receiver interrupt 
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3 i Interrupt service routine for printer port receiver interrupt. 

4 i 

3 002654 PPRINT: 
6 i 

7 ; Call routine to save RO, Rl. R4, and RO. 

8 i 

9 002654 004577 000130’ JSR RS, @TTRSAV iSave some registers 

19 3 

ii i RO. Ri; R4 and RS are now available. 

12 3 Get number of line connected to printer port. 

13 ; 

14 002660 013704 000046’ MOV PPLINE, R4 iGet line index number 

15 j 

16 3 Get the character from the receiver 

17 i 

18 002664 113705 173400 MOVB @#PPEDBR, RS iGet the received character 

19 002670 042705 177400 Bic #°CI377>.R5 sKill sign extension 

20 3 

21 i Set flags in RS to simulate status flags returned by DL1il receiver 

2m i 

23 002674 032737 000010 173402 BIT #PPSPE, @HPPSSTR i Was a parity error detected? 

24 002702 001402 BEG 1 iBr if not 

25 002704 052705 o00000C BIS #RBERR'IRCVPAR, RS; Set parity error flag 

26 002710 032737 000040 173402 16: BIT #PP$FE, @HPPSSTR iWas a framing error detected? 

27 002716 001402 BEQ 2s iBr if not 

28 002720 052705 o000000C BIS #RBERR'FRMERR, RS: Set framing error flag 

29 002724 032737 000020 173402 2&: BIT #PP$0E, GHPPSSTR i Did an overrun error occur? 

30 002732 001402 BEQ 3 iBr if not 

31 002734 052705 o00000C BIS #RGERR'OVRRUN,. RS; Set overrun error flag 

ge i 

33 i Clear error flags in receiver 
34 i 

35 002740 032705 0000006 3S: BIT #RBERR, RS i;Were any errors detected? 

36 002744 001403 BEG 4g iBr if not 

37 002746 O52737 000020 173406 BIS #PP$RE, @HPPSCMR iClear error flags 

38 ; 

39 i Call TTINPT to process the character we received 

40 j 

41 002754 004777 000124’ 44: CALL. @TTINPT iEnter character input routine 

42 002760 000403 BR 9 iReturn from interrupt 

43 ; 

44 i; We got an interrupt but no character was available 

45 ; 
46 002762 112737 000115 173202 6%: MOVB #IMS$CR' IM#PPR, @HICOCSR iClear interrupt request flag 

47 i 
48 i Return from interrupt 

49 i 

30 002770 000207 TS: 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 
2 5S em mem cee a a am em ms he en em me ee em mmm me a a, a en ee is 

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 
5 i this line. 
é i 
7 i Inputs: 

8 3 Rl = Physical line index number 
9 ; 

10 j Outputs: 

11 3 RO = Generic status flags 
12 i 
13 002772 005000 PPGDSS: CLR RO iSay no ring, carrier, or DTR 
14 ; 
15 i Finished 
16 3 

17 002774 000207 RETURN
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PPSBRK -- Control break transmission 
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002776 

002776 
003002 

003004 
O03012 

009014 

003022 

032700 
001404 

152737 
000403 

142737 

000207 

0000006 

000010 

000010 

173406 

173406 

. SBTTL PPSBRK 
Renee Wena Gabor Goane mHEEe Et THEE vote exter Med menee RONEN tHE) cree! SONNY CURE SEED GREED GLEE anedy GEnGn GituD COEDS OOAED EUUWE SHED: EnEEE euNtD SOHID Coen tntEe HOHE GOUT entnG SIME =IRID SuntD Sone senEe eumtY THER Come aoeee 

PPSBRK is called to 
to the printer port. 

Physical line 

Break control 

12:41 Page 45 

-~~ Control break transmission 
Samim Sates GENRE GouEH SHEEE COREY SHRED SEDEE SAMA GIES Some SEE sents OaeEE OFEHD CORED HIRES GEEDS FEAE OTEE- OES ence 

start or stop transmitting a break character 

index number. 

flag (MS#BRK) 

if we are to start or stop sending a break 

#MSSBRK. RO 
1% 

iStart or stop sending break? 
iBr to stop 

i Start sending a break character 

3 Inputs: 

i Ri = 

i RO = 

PPSBRK: 

3 See 

BIT 

BEQ 

BISB 

BR 

1s: BICB 

i Finished 

oF: RETURN 

#PPSFB, 
9S 

@#PP$CMR ; Start sending a break 

Stop sending a break character 

#PP$FB, GHPPSCMR i; Stop sending a break
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PPSSPD -- Set transmission speed for printer port 

1 .SBTTL PPSSPD -- Set transmission speed for printer port 
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3 i PPSSPD is called to set the transmission speed for the printer port. 
4 3 

2 i Inputs: 

& i RO = Speed cade. 

7 3 Ri = Physical line index number. 
8 j 

9 003024 010344 PPSSPD: MOV R3,- (SP) 
16 i 

ii i Save new parameter flags for line 
12 i 

13 003926 110061 o00001¢G MOVB RO, LMXPRM+i¢R1) ;: Save new flags for line 
14 i 

15 i Build value to store in mode register 1 (char length and parity) 
1é i 

17 003032 012703 000102 MOV #PPSM1F,R3 iGet standard mode register 1 flags 
18 003536 032700 90000006 BIT #LP$7BT,. RO i7 bit characters wanted? 
19 0039042 001003 BNE at iBr if yes 
20 003544 052703 000014 BIS #PP$8BT, RB iSelect 8 bit characters 

21 003050 000402 BR 3 
ee 003052 052703 000010 2s: BIS #PP$7BT,R3 iSelect 7 bit characters 
23 0039056 032700 0000006 3S: BIT #LP€PAR; RO iParity wanted? 
24 003062 001407 BEG 1 iBr aif not 
25 003964 052703 000020 BIS #PP$PAR;R3 sEnable parity 
26 003970 032700 O00000G BIT #LPSODD, RO iOdd parity wanted? 
27 003074 001002 BNE 1 iBr if yes 
28 003376 0527039 000040 BIS #PPSEVN, RO iSelect even parity 
27 003102 1$: DISABL ji; %# Disable interrupts #+# 
30 003110 105737 173406 TSTB @#HPPECMR ii; Access command reg to reset mode reg ptr 
31 003114 110337 173404 MOVB R3, G#PPSMDR i3;Stere valve into mode register i 
ae i 

33 3 Store baud rate code into mode register 2 

34 3 

35 003120 042700  O00000C BIC #°CKLPSSPD>,RO i;iClear all but baud rate code 
36 003124 052700 000260 BIS #PPSM2F, RO i53;Set standard flags for mode register 2 
37 003130 110037 173404 MOVB RO, @#PPSMDR 33; Store value into mode register 2 
38 003134 ENABL. i#*# Enable interrupts #+# 
39 i 
40 i Finished 

41 3 
42 003142 012603 MOV (SP)+,R3 
43 003144 000207 RETURN
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#He Communications Port Control Routines #x#+# 

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

, .SBTTL CPINIT -- Communications port initialization 

3 Be mee ee me cee ee ete ae er ens me ey nem tac ee et er eam, eens meee rym a em me ee ne en uh em eu te a es 

4 3 Perform initialization for the communications port. 

3 i 

5 i Inputs: 

7 i Ri = Index number of time-sharing line connected to comm port 
8 i 

9 003146 CPINIT: 

10 ; 

ii i Remember which line is connected to comm port 

12 i 

13 003146 010137 000050’ MOV Ri, CPLINE iRemember line index number 

14 603152 012761 0000006 0000006 MOV #CDX#PC,LCDTYP{(R1) i Set type of communications controller 
15 i 

16 3 Set addresses of communication port device-dependent routines 
17 ; 

18 003160 012737 003772’ 900000C MOV #CPSTRT, CDSTRT+CDX#PC iSet address of start routine 
19 003166 012737 004060’ 000000C MOV #CPCLOK: CDCLOK+CDX#PC ;Set address of timer-driven routine 
20 003174 012737 004122’ o00000C MOV #CPXOFF, CDSXOF+CDX$PC i Routine to send XOFF 

2@l 003202 012737 004210’ O00000C MOV #CPXON, CDSXON+CDX#PC iRoutine to send XON 

@2 OO2210 012737 004276’ O000000C MOV #CPGDSS. CDGDSS+CDX$PC i; Routine to get data set status flags 
23 003216 012737 004346’ O00000C MOV #CPSDSS, CDSDSS+CDX$PC ;i:Routine to do data set control 
24 003224 012737 004374’ 000000C MOV #CPSBRK, CDSBRKt+CDX$PC iRoutine to control break transmission 
29 003232 012737 004462’ 000000C MOV #CPSSPD. CDSSPD+CDX$PC i; Routine to set transmission speed 
22d F 

a7 i; Connect to interrupt vectors 
29 ; 

2? O03240 012737 003504’ 000210 MOV #CPCINT. @HCPSERTV; Receiver/transmitter interrupt 
30 003246 012737 000340 9000212 MOV #340, GHCPERTVt2 1; Set prio = 7 

31 003254 012737 003504’ 9000214 MOV #CPCINT, GHCPEMCV; Modem change interrupt 

Se 003262 012737 000340 000216 MOV #340, @HCPEMCV+2 ; Set prio = 7 

XG i 
34 i Initialize values in CSR A 
oo ; 

36 003270 012700 173302 MOV #CPECAR, RO iGet pointer to CSR A 

37 003274 112710 000030 MOVB #CPECR, (RO) iReset the channel 

38 003300 000240 NOP iDelay time for channel clear operation 
39 003302 000240 NOP 

490 003304 000240 NOP 

41 003306 000240 NOP 

42 003310 112710 000300 MOVB #300, (RO) sReset transmitter underrun condition 

43 003314 112710 000004 MOVB #CPEWR4, (RO) iSelect write register 4 

44 003320 112710 000104 MOVB #CPSAW4, (RO) i16x clock rate, 1 stop bit, asynch 

45 003324 112710 000003 MOVB #CPSWRS, (RO) iSelect write register 3 

46 003330 112710 oOo00d00d1 MOVB #CPSAWS, (RO) iEnable receiver and set 8-bit char len 
47 003334 112710 9000005 MOVB H#CPEWRS,. (RO) iSelect write register 5 

48 003340 1127190 9O00010 MOVB #CPSAWS, (RO) ;8—-bit char, enable transmitter 

49 003344 112710 000002 MOVB #CPEWRe, (RO) iSelect write register 2 

50 002350 1127190 000000 MOVB #0, (RO) iStore all zero in WR2 

51 003354 112710 9000020 MOVE #CPSRES, (RO) sReset external interrupts 
52 003360 116100 o00001¢ MOVB LMXPRM+1¢(R1),RO iGet flags for line 

53 003364 001002 BNE 1 iBr if speed specified 
54 003966 012700 Q00000¢6 MOV #59600, RO iDefault to 9600 baud 

55 003372 004737 004462’ 1$: CALL CPSSPD iSet speed, parity, character length 
vo i 
57 i Initialize values in CSR B 

a
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CPINIT -- Communications port initialization 

58 ; 
59 003376 012700 173306 MOV #CPECBR, RO iGet pointer to CSR B 

60 003902 112710 000030 MOVB #CPECR, (RO) iReset the channel 

61 003406 112710 000002 MOVB #CPEWR2, (RO) iSelect write register 2 
62 003412 112710 OQ00000 MOVB #0, (RO) iSet O as vector base 
63 003416 112710 9090001 MOVB #CPEWR1, (RO) iSelect write register 1 
64 000422 112710 Q00004 MOVB #4, (RO) ;Store value specified in ref manual 
409 3 

&& i Enable interrupts 
&7 i 

628 0023426 112737 Oo00033 173202 MOVE #IMPCRM! IM#CPD, @HICOCSR ; Clear interrupt mask 

69 003434 112737 000000 173310 MOVB #0, @HCPSMOR i Initialize modem control register 0 
70 003442 112737 OoO0001 173302 MOVB #CPEWR1, @HCPSCAR iSelect CSR A write register 1 
71 003450 112737 000032 173302 MOVB #CPSRIE'CPSETIE, @HCPSECAR ;: Enable receiver and transmitter ints 
72 003456 152737 o0oo0010 173310 BISB #CPERTS, GHCPSEMOR: Set RTS 
73 003464 032761 0000006 oDD000¢e BIT #¢PHONE, ILGSW2(R1);Is this a dial-up line? 
74 003472 001003 BNE ae iBr if yes -- don’t set DTR yet, wait for ring 
75 003474 152737 000020 173310 BISB #CPEDTR, @HCPSMOR; Set DTR 
76 i 

77 ; Finished 

78 3 

79 003502 000207 es: RETURN 

7
a
,
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CPCINT -- Receiver/Transmitter interrupt routine 

1 .SBTTL CPCINT -- Receiver/Transmitter interrupt routine 
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3 i CPCINT is the interrupt entry point for both receiver and transmitter 
4 ; interrupts. 

0 i 

6& 003504 010046 CPCINT: MOV RO, -(SP) iGet a work register 

7 003506 112737 o00002) 173306 MOVB #CPERR2, GHCPSCBRi Select CSR B read register 2 
8 003514 113700 173306 MOVB GHCPSCBR, RO iGet the interrupt flags from RR2 
9 003520 006200 ASR RO iGet value as word table index 

10 003522 042700 177761 BIC #°C<I16>, RO iClear all but interrupt code flags 
11 9003524 000170 O023532° JMP @CPIVEC(RO) i;Jump to appropriate interrupt service rtn 
12 i 

13 i Jump vector based on interrupt type 

14 i 

15 003532 003572’ CPIVEC: . WORD CPIERR ;0 - Invalid 
16 003534 003572’ . WORD CPIERR il - Invalid 
17 003536 003572’ . WORD CPIERR i2@ - Invalid 
18 003540 003572’ . WORD CPIERR i3 - Invalid 
19 003542 003672’ . WORD CPITR i4 - Transmitter buffer emtpy 
20 003544 003544’ . WORD CPIESC i939 ~- External status change 
21 003546 003604’ . WORD CPIREC i6& ~ Received character 
2@2 003550 003552’ . WORD CPISRC i7 ~ Special receiver condition 

wid 3 
24 i Special receiver condition interrupt 

ae 3 

26 003552 112737 000060 173302 CPISRC: MOVB #CPSER, GHCPSCAR iReset error status flags 

27 003560 000137 003604’ JMP CPIREC iProcess any character we got with errors 
28 3 

a? i External status change interrupt processing 

30 i 

31 0033564 112737 000020 173302 CPIESC: MOVB #CPSRES, GHCPSHCARi Reset external status 
oe i 

33 i Invalid interrupt code. 
34 i Reset interrupt status and return. 
35 i 

36 003572 112737 000070 173302 CPIERR: MOVB #CPSEI, GHCPSCAR i Declare end of interrupt 
37 003600 012600 MOV (SP)+, RO 
38 003502 000002 RTI sReturn from interrupt
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CPIREC -- Received character from comm port 

1 .SBTTL CPIREC -- Received character from comm port 
2 5mm cee mm i hth tr rm, ee er i ee A i ht te i 
3 + CPIREC is the interrupt service routine called when we get an 
4 3 interrupt from the comm port saying that it has received a character. 
2 i 
& i On entry, RO is on the stack. 
7 i 

8 003604 012600 CPIREC: MOV (SP)+, RO iRestore RO 
9 j 

10 3 Call routine to save RO. Ri, R4, and R5 
11 3 

12 003406 004577 000130’ JSR RS, @TTRSAV iSave registers 
13 i 

14 i RO. Ri. R4 and R5 are available. 
195 i; See if a framing error was detected 
16 i 

17 003412 005005 CLR R5 s;Build character and flags in R5 
18 003414 112737 000000 = 173302 MOVB #CPSRRO, GHCPSCAR: Select read register O 
19 00322 113704 173302 MOVB @GC#CPECAR, R4 iGet contents of read register 0 
20 003626 132704 000200 BITB #CPSEBR, R4 iWas a break detected? 
el 003632 001402 BEG 3S iBr if not 
ee 003534 052705 0000006 BIS #FRMERR, RS iSet framing error flag 
23 003440 112737 000020 173302 36: MOVB #CPSRES, GHCPSCAR; Reset register O flags 
24 i 

ew i Get the character from the receiver 
26 i 

@/7 003546 153705 173300 BISB @#CP$DBR,RS ;Get the received character 
28 3 

29 i Reenable interrupts from receiver 
30 i 
31 003452 112737 000070 173302 MOVB #CPSET, @HCPSCAR ; Declare end of interrupt 
3a ; 
i i Get number of line connected to communications port 
34 j 

39 002660 013704 000050’ MOV CPLINE, R4 sGet line index number 
36 3 

37 i Call TTINPT to process the character 
38 j 
39 0034664 004777 0001247 CALL @TTINPT sEnter routine to process the character 
40 i 
4i i Return from interrupt 
42 i 

43 003470 000207 RETURN iReturn from interrupt through TTRSAV 

Page 49
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CPITR -- Transmitter interrupt 

i .SBTTL CPITR -- Transmitter interrupt 

2 J ee erm mee eee ae ec a me eet em mmm a em me eye ree am ema a eh a ri 

3 ; CPITR is the interrupt service routine for the communications port 
4 ; transmitter. 

2 i 
& 3 On entry, RO is on the stack. 

7 j 

8 003672 010446 CPITR: MOV R4,—-(SP) iStack R4 also 
9 0034674 013746 0000006 MOV INTPRI, -(SP) iSave current interrupt priority 

10 003700 005037 oO000006 CLR INTPRI ;Say running interrupt priority is 7 
11 j 

12 i Say that line is no longer transmitting a character 

13 i 

14 003704 013704 000050’ MOV CPLINE, R4 ;Get # of line connected to comm port 
15 003710 042764 Q000006 0000006 BIC #EXCHAR, LGW3(R4); Clear transmitting-character flag for line 
16 003716 112737 000050 173302 MOVB #CPERTI, GHCPHCAR;i Reset transmitter interrupt flag 
17 003724 112737 000070) 173302 MOVB H#CPSEI, @HCPSCAR ; Declare end of interrupt 
18 j 

19 i Get next character to transmit 

4 3 

21 003732 004774 0000006 CALL @LOUTIR(R4) iGet next char to transmit 
22 003734 103410 BCS oF iBr if no more chars to send 
a3 ; 
24 i Transmit the character 
29 ; 

26 003740 052764 90000006 000000G BIS #$XCHAR, LSW3(R4); Say a character is being transmitted 
27 003746 042764 0000006 0000006 BIC #E0OITIM, LSWS5S(R4);i Start timer to catch lost interrupts 
28 003754 110037 173300 MOVB RO, @#CPSDER i Transmit the character 

29 i 

30 i; Finished 
31 3 
32 003760 012637 0000006 9: MOV (SP )+, INTPRI iRestore interrupt priority level 

33 003764 012604 MOV (SP)+, R4 

34 003766 012600 MOV (SP)+, RO 
35 003770 000002 RTI iReturn from interrupt
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iiiDisable interrupts 

iiitIs the transmitter busy now? 
i33Br aif yes 

333Get line # to R4 for NEDCHR 

i33iGet a character to transmit 

533 Br if nothing to transmit 

ii; Say a character being transmitted 
ii; Start timer to catch lost interrupt 
$33 Transmit the character 

iEnable interrupts 

CPSTRT -- Start output to communications port 

1 .SBTTL CPSTRT -~ Start output to communications port 
= Be cr am me ce ee hm mi rm lm in mr ae er ee eu se te et ue ee a tt em ee 

3 3 CPSTRT is called to initiate output to the communications port. 
4 i 

3 j Ri = Line index number of line being started. 

6 i 

7 9003772 010046 CPSTRT: MOV RO, -( SP) 
8 003774 010446 MOV R4,-(SP) 
9 i 

10 i Disable communications port interrupts 
a4 ; 

12 003776 DISABL 
13 3 

14 i; See if the communications port transmitter is already busy 
15 ; 
16 004904 032761 90000006 0000006 BIT #EXCHAR, LSW3CRI>) 
17 0049012 oOo01014 BNE 1% 
18 3 
19 i Transmitter is idle. 
20 i Get next character to transmit 
ai 3 

22 004014 010104 MOV Ri,R4 

23 0049016 004774 O000000¢C CALL @LOUTIR(R4) 
24 004022 103410 BCS 1% 
25 3 

26 i Start transmission 

27 i 

28 004924 052761 0000006 0000006 BIS #EXCHAR, LGW3C(R1) 
29 004932 042761 O000006 0000006 BIC #40ITIM. LSWS(R1) 
30 004940 110037 173300 MOVB RO, @G#CPSDBR 
ai i 

ve i Enable the transmitter interrupt 
33 3 
34 004044 1s: ENABL 
ao ; 
36 i Finished 
37 i 

38 004052 012604 MOV (SP)+, R4 
39 004054 012600 MOV (SP)+, RO 
490 004056 000207 RETURN
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CPCLOK -- Timer driven routine for communications port 

1 .SBTTL CPCLOK -~- Timer driven routine for communications port 
= JT mr cm ea nm et i ce a me eee mee i ae eet ae nt em A a 

3 is CPCLOK is a timer driven routine called periodically to check on 
4 ; the status of the communications port. 

3 i 
& i Inputs: 
7 j Ri = Line index number. 
8 i 
9 004060 CPCLOK: 

10 i 

ii i Check for lost output interrupts 
12 ; 
13 004060 032761 O000006 0000006 BIT #¢0ITIM,. LSWS(R1)iHave we started timer interval? 
14 004066 001411 BEQ 1 iBr if not 

15 0049070 032761 O000006 0000006 BIT #EXCHAR, LSW3(RI)i Are we still waiting for an interrupt? 
16 004076 001410 BEG 9S iBr if not 
17 004100 042761 O000006 0000006 BIc #EXCHAR, LSWS(R1); Say wait is over 
18 004106 004737 003772’ CALL CPSTRT iTry to restart transmitter 
19 004112 052761 O000006 0000006 I: BIS #¢40ITIM. LSWS(R1); Start timed interval 
2Q 3 
al i Finished 
omy ey . 

23 004120 000207 9S: RETURN 

m
r
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CPXOFF -- Transmit XOFF to communications port 

1 .SBTTL CPXOFF -- Transmit XOFF to communications port 
2 Je cme ee sh er tm em mamma mt a i nm a et em me ee a 

3 3 CPXOFF is called to stuff an XOFF character into the output stream 
4 ; for the communications port. 

2 3 
& i Inputs: 
7 3 Rl = Line index number. 

8 3 

9 004122 CPXOFF: DISABL 333 %% Disable interrupts ## 
10 3 
il i Set flag that says XOFF has been sent 
12 i 

13 004130 052761 0000006 0000006 BIS #$HISTP, LSWIO(R1);i;Remember that XOFF has been sent 
14 i 
15 j See if the transmitter is busy now 

16 ; 

17 004136 032761 O000006 000000¢6 BIT #EXCHAR, LGW3(R1)ii;31s the transmitter busy now? 
18 004144 001404 BEG 1 i533; Br if not busy now 
19 3 

20 i The transmitter is busy now. 
al i; Set flag which will cause output character generator to send XOFF 
an i 

23 004146 052761 0000006 000000G BIS HESXOFF, LGWIO(RII;;:;Set flag to cause XOFF to be sent 
#4 004154 000411 BR 9 ba 
ao 3 

2o 3 Transmitter is not busy. 
27 i Transmit an XOFF character. 
28 i 

29 004156 052761 0000006 0000006 Ii: BIS #EXCHAR, LSWS(RI)i:i Say transmitter busy 
30 004164 042761 O000006G 0000006 Bic #SOITIM. LSWS(R1)i;; Start output interrupt timer 
31 004172 112737 000023 173300 MOVB #23, GHCPSDBR 333 Transmit XOFF 
3a i 
33 i Finished 
34 3 

39 004200 OS: ENABL ;## Enable interrupts #+# 
36 004206 000207 RETURN 

a
.
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CP XON 

S
O
N
 

O
Q
h
o
a
b
 
h
e
 

004210 

004216 

004224 
004232 

004234 
004242 

004244 
004252 
004260 

004266 
004274 

042761 

032761 
001404 

052761 
000411 

052761 
042761 
112737 

000207 

0000006 

0000006 

0000006 

0000006 
0000006 
000021 

0000006 

0000006 

0000006 

0000006 
0000006 
173300 

ww
e 

we
e 

w
e
 

e
e
 

pe
n 

e
e
 

OF: 

CPXON: DISABL. 

-~- Transmit XON to communications port 

.SBTTL CPXON -- Transmit XON to communications port 
setae sonar aunee G00Ts Knee enter ibe eum eenee SEE cuees TEED CONE ormED GbtET MeN uET SontS TONE Eee uu: SOUED GEE BIGEO Semnt SnUD: SEEHD state RaLET Stuer Gut HOE Sete Stee GREED CREA SEER SONY GAOT STODD SOGIN Sites SEED SOULE conEE tuuED eatt: SERen GEDTD MRE SING GUO GOEtT cane LEDTY Ghnnt HAND SEIEG ONSET LOND COEbT SanE cones MIAH SORE! EOED SHEE? Gein Sunt NOTE SuumD oeuns OUI—S catTE one. 

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

for the communications port. 

Inputs: 

Ri = Line index number. 

43 %# Disable interrupts ## 

Clear flag that says XOFF has been sent 

Bic #$HISTP, LGWIO(R1):i; iClear flag that says XOFF sent 

See if the transmitter is busy now 

BIT #EXCHAR,LSGWS(R1)isiIs the transmitter busy now? 
BEG 1% i33;Br if not busy now 

The transmitter is busy now. 
Set flag which will cause output character generator to send XON 

BIS #SSXON,. LSWIOC(RI)iiiSet flag to cause XON to be sent 

BR 9S ba 

Transmitter is not busy. 

Transmit an XON character. 

BIS #$XCHAR, LSW3(R1)i;;Say transmitter busy 
BIC H#EOITIM, LSWS(R1I)i;; Start output interrupt timer 
MOVB #21, @HCPSDBR 3i3 Transmit XON 

Finished 

ENABL. i## Enable interrupts *# 
RETURN 

i
.
 

1
9
,
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CPGDSS -- Get communications port data set status 

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

2 Fe ee me me me ce sh i em em a te ss ee —— 

3 i’ CPGDSS is called to get the data set (modem) status for the 
4 ; communications port. 

2 i 

& ; Inputs: 

7 i Ri = Physical line index number 
8 ; 
9 i Outputs: 

10 F RO = Generic data set status flags (MS&xxx) 
il ; 

12 004276 005000 CPGDSS: CLR RO iDevelop result in RO 

13 3 

14 i See if the phone is ringing 
15 3 

16 004300 132737 000100 173312 BITB #CPERI, CGHCPSEMIR ;I5 the phone ringing? 
17 004306 001402 BEG 1% iBr if not 
18 004310 052700 0O00000¢ BIS #MSSRNG, RO iSet ringing flag 
19 i 

2Q i See if carrier is detected 

el i 

ee 004314 132737 000020 173312 18: BITB HCPECD, GHCPSMIR 1; Do we have carrier detect? 
23 004322 001402 BEG a $ iBr if not 
24 004324 052700 0000006 BIS #MS#CAR, RO sSet carrier-detect flag 
29 F 
26 i; See if Data Terminal Ready is asserted 
27 i 

28 004330 132737 000020 173310 24: BITB #CPEDTR, @HCPEMORi Are we asserting DTR? 
2? 004336 001402 BEG 3 iBr if not 
30 004340 052700 0000006 BIS #MS#DTR:; RO iRemember DTR is asserted 
ai i 

32 i Finished 
33 i 

34 004344 000207 3: RETURN 

i
y
,
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CPSDSS -- Set data set status for communications port 

1 .SBTTL cCPSDSS -- Set data set status for communications port 
= Fe ne ne em ee ema ne eee ee a ec tm ee ce ee mee mn my tm ma a ee ee 

3 i; CPSDSS is called to control the data set (modem) status for the 
4 3 communications port. 
2 ; 
6 j Inputs: 
7 j Ri = Physical line index number 

8 i RO = Data set control flags (MS#xxx) 

9 i 

10 004346 CPSDSS: 
1 ; 

12 i See if we should raise or drop Data Terminal Ready 
13 j 
14 004346 032700 0000006 BIT #MSEDTR; RO isRaise or drop DTR? 
15 004352 001404 BEG 1s iBr to drop DTR 
146 3 

17 3 Raise DTR 

18 j 
19 004354 152737 000020 173310 BISB #CPEDTR, @HCPEMOR: Raise DTR 
20 004362 000403 BR 9S 
al 3 
aa s Drop DTR 
m3 j 
24 004364 142737 000020 173310 18: BICB #CPEDTR, @HCOPSMOR;: Drop DTR 
29 i 

ao s Finished 
a7 F 
28 004372 000207 9S: RETURN
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CPSBRK -- Control break transmission on communications port 

1 _SBTTL CPSBRKA ~- Control break transmission on communications port 
pal 5 ecm mee cm rm ce a mae es rr tn ne yt i ee sm a en ea ee te St ee et 
3 j CPSBRK is called to start or stop transmitting a break character to 
4 i the communications port. 
2 3 

& j Inputs: 
7 i RO = Break control flag (MS#BRK) 
8 3 Rl = Physical line index number. 
9 i 

10 004374 010246 CPSBRK: MOV R2,—-(SP) 
ii j 
12 i Set standard flags for write-register 5 
13 i 
14 004376 012702 000050 MOV #CPSAWS!CPS7BT,R2 iStandard flags and 77-bit char length 
15 004402 132761 oO000006 0000016 BITB #LP$7BT. LMXPRM+1(R1); 7-bit characters wanted? 
16 004410 001002 BNE 2s iBr if yes 
17 004412 052702 000140 BIS #CPE8BT, R2 ;Select 8-bit characters 
18 3 
19 ; See if we want to start or stop sending a break 
20 j 
21 004416 032700 O00000G6 as BIT #MSSBRK, RO iStart or stop sending break? 
ee 004422 001402 BEQ 1% iBr if stop 
23 004424 052702 000020 BIS #CPESB, R2 iSet send-break flag 
a4 i 

oo i Store parameters into control register 
2b i 
a7 004430 1$: DISABL ii;%# Disable interrupts #+# 
28 004436 112737 000005 173302 MOVB #CPEWRS, CHCPECAR; 5; Select write register 5 
2? 004444 110237 173302 MOVB R2, @#CPECAR $3; 5tart or stop sending break 
30 004450 ENABL. ;## Enable interrupts #+#* 
oi i 
ge i Finished 

33 ; 
34 004456 012602 9S MOV (SP)+,R2 
39 004460 000207 RETURN
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CPSSPD -- Set speed for communications port 

1 .SBTTL CPSSPD -~- Set speed for communications port 
2 BS mmm me re me ee ae ee ees et, ee ey me ry mame ae nr cnr en sy net eae em a en ee ta et 
3 i CPSSPD is called to set the transmit/receive speed for 
4 3 the communications port. 
2 ; 
& 3 Inputs: 
7 i RO = Speed code. 
8 i Ri = Physical line index number. 
9 i 

10 004462 010346 CPSSPD: MOV R3; -(SP) 
11 004464 010444 MOV R4,-(SP) 
12 004466 010546 MOV R5,-(SP) 
13 i 

14 i Set baud rate in line parameter word for this line 
19 i 
16 004470 110061 O000016 MOVB RO, LMXPRM+1¢(R1) iSave new flags for line 
17 ; 
18 i Store speed value into hardware control register 
19 3 

20 004474 010003 MOV RO,R3 iGet all flags 
21 004476 042703 od00000C BIC #°C<CLPSSPD>,R3 iClear all but speed code 
a2 004502 010346 MOV R3,-(SP) iSave speed code 
es 004504 072327 000004 ASH #4,R3 iShift speed value left 4 bits 
24 004510 052603 BIS (SP)+,R3 iCombine with unshifted value 
2o 004512 $%1109337 173314 MOVB R3, @#CP¢BRR iSet baud rate in hardware register 
2 3 

27 s; Set parity control 
23 ; 
2? 004516 012704 173302 MOV #CPSCAR; R4 iGet pointer to CSR A 
30 004522 012703 000104 MOV #CPSAW4, RB iGet standard bits for WR4 
31 004526 032700 0000006 BIT #LP$#PAR, RO iIs parity wanted? 
32 004532 001407 BEG 1¢ iBr if not 
33 004534 052703 000001 BIS #CPSPAR, RO iSet parity-enable flag 
34 004540 032700 0000006 BIT #LPSODD, RO +Is odd parity wanted? 
39 004544 001002 BNE 1$ +Br if yes 
36 004546 052703 000002 BIS #CPEEVN, RB iSelect even parity 
37 004552 112714 000004 if: MOVB #CPEWR4, (R4) iSelect write register 4 
38 004556 110314 MOVB RB, (R4) iSet parity control flags 
39 i 
40 j Set character length 
41 i 
42 004560 012703 000001 MOV #CPSAWS, RB iGet standard flags for WR3 
43 004564 012705 000010 MOV #CPSAWS, RS iGet standard flags for WRS5 
44 004870 032700 0000006 BIT #LP$7BT, RO 37 bit characters wanted? 
45 004374 001005 BNE = iBr if yes 
46 004576 052705 000140 BIS #CPS8BT, RS iSelect @ bit characters 
47 004502 052703 000300 BIS #CP$8BR,.R3 
48 004606 000404 BR 3 
49 004510 052705 000040 2s: BIS #CPS$7BT, RS iSelect 7 bit characters 
20 004514 052703 000100 BIS #CPS$7BR,R3 
91 004620 3S: DISABL iii%* Disable interrupts #+# 
92 004626 112714 000003 MOVB #HCPEWRG, (R4) i3;Select write register 3 
93 004632 110314 MOVB R3, (R4) 33; Set length for received characters 
94 004634 112714 000005 MOVB #CPEWRS, (R4) $i; 5elect write register 5 
2) 004640 110514 MOVB RS, (R4) 3i;5et length for transmitted characters 
26 004642 ENABL s## Enable interrupts ## 
7 3 

s
m
.
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CPSSPD -- Set speed for communications port 

28 3 

09 3 
60 004550 012605 
61 004652 012604 
62 004554 012603 
63 004656 000207 

Finished 

MOV 
MOV 
MOV 
RETURN 

(SP)+,R9 
(SP)+, R4 
(SP)+,R3 

Page 58-1
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CPSSPD ~—- Set speed for communications port 

1 . IF NE, QPASM iAssemble if quad line unit code wanted 

= .SBTTL #%# Quad Serial Line Unit Routines ### 
3 .SBTTL GPINIT ~- Initialize quad serial line unit 
4 5mm nc me mm se i ye eee ee ea a oe ee ee eee em meme a ae a i a 
9 i QPINIT is called to initialize the quad serial line unit 
& j 
7 004660 010546 QPINIT: MOV RS, -(SP) 
8 i 

9 s Determine if a quad line unit is installed 
10 i 

11 004662 012746 000064 MOV #QPS$ID, -(SP) iStack device ID for quad line unit 
12 004566 004737 001172’ CALL. GPRCSR iGet CSR for quad line unit 
13 004672 012605 MOV (SP)+,R5 iGet returned CSR address 
14 004674 103014 BCC 2% iBr if it is installed 
15 3 

16 i There is no quad line unit installed. 
17 i Mark all lines associated with quad line unit as dead. 
18 3 

19 004676 012705 0000006 MOV #LSTHL, RS iGet index to last line 
20 004702 005765 0000006 3H: TST LMXNUM(RS) iIs this a quad unit line? 
21 004706 001403 BEG 4% iBr if nat 
22 004710 052765 o0000006 000000G BIS #$DEAD, LSW3(RS5S) i Mark line as dead 
23 0047146 162705 000002 4%: SUB #2,R5 iGet next line index 
24 004722 003367 BGT 3S iBr if more lines to do 

209 004724 000502 BR 9S iFinished 
26 j 

a7 i There is a quad line unit installed 
28 i 

29 0047265 010537 000066’ 2 MOV RS, @PCSR iSave CSR address 
30 004732 132765 000004 000004 BITB #OP$22C;, QPRMSR(RS):; Do we have modem control on lines O and 2? 
31 004740 001402 BEQ 1% iBr if not 

32 004742 105237 000110’ INCB QPMODM iRemember we have modem control on two lines 
33 004746 142765 000100 000004 18: BICB #QPS$IEN, QPRMSR(RS); Clear interrupt-~enable bit 
34 004754 012746 000064 MOV #QP$ID, -(SP) iStack device ID 
35 004760 004737 001134’ CALL GPRVEC iGet vector address 
36 004764 012637 000070’ MOV (SP)+, QPVEC ;Save vector address 
37 004770 012700 000064 MOV #QP$ID, RO iGet device ID 

38 004774 004737 001254’ CALL GETSLT iGet slot # where device is installed 
39 005000 110037 ooo111’ MOVB RO, QPSLOT iSave the slot number 
40 3 

41 $s Set addresses of quad line unit device-dependent routines 
42 3 

43 0053004 012737 005310’ o00000C MOV #HOPSTRT, CDOSTRT+CDX#QP i; Start-output routine 
44 005012 012737 006054’ O00000C MOV #OPGDSS, CDGDSS+CDX$QP iGet data set status 
45 005020 012737 006160’ O00000C MOV #QPSDSS, CDSDSS+CDX$QP i Set data set status 
46 005026 012737 006016’ O00000C MOV #OPSBRK; CDOSBRK+CDX#QP iControl break transmission 
47 009034 012737 005632’ 000000C MOV #OPSSPD, CDSSPD+CDX#QP iSet line speed 
48 i 
49 i Initialize Output Port Configuration Register 
90 i 

51 005042 105065 000132 CLRB QPROPC(RS) iAll] bits are off in OPCR 
Se 005046 105065 000172 CLRB QPROPC+GPRUOF (RS) i DUART 1 
re i 

24 $s Initialize Auxiliary Control Register 
99 i 

36 005052 112765 000360 000110 MOVB #OGPEAWA, QPRACRIRS) i Initialize ACR 
57 005060 112765 000360 000150 MOVB #QPEAWA; QPRACRt+QGPRUOF (RS) i DUART 1
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TSXPRO -~- 
QPINIT -- 

28 
39 
40 
61 
62 
63 
44 
65 
66 
67 
68 
69 
79 
71 
7a 
73 
74 
73 
76 
77 
78 

005066 
005074 

005102 
005110 

005116 
O0OS122 
005126 

005132 
005134 

112765 
112765 

112765 
112765 

012700 
1353700 
110037 

0126009 
000207 

000063 
000063 

000377 
000377 

000030 
000111 ’ 
173206 

TSX-Plus PROxxx Routi MACRO VOS5S.05 Friday 20-Jan-89 12:41 
Initialize quad serial line unit 

oo00112 
000152 

000136 
000176 

i 
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i Initialize Interrupt Mask Reaister 

MOVB 
MOVB 

i Initialize output port 

MOVB 
MOVB 

#377, QPRROP (RS) 

#OPS$AWI. QPRIMR(RS) 
#QP$AWI, QPRIMR+GPRUOF (RS) 

#377, QPRROP+QPRUOF (RS) 

iIntialize IMR 

i DUART 1 

sReset all output port bits 
i DUART 1 

; Initialize interrupt controller 

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

3 Finished 

OS: MOV 
RETURN 

(SP)+,R5 

iGet command to clear IRR and IMR int flags 
iOr in slot number where GP controller is 
iClear IRR and IMR flags for quad port
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@PLINE -- Initialize a line connected to quad line unit 

1 .SBTTL @QPLINE -- Initialize a line connected to quad line unit 

a J ee me me a - Sr mes re nem sn mes ya mm rm mare nit mya mmm ue eee ee eee ac a tt ee me er 

3 i Q@PLINE is called to initialize a specific line that is connected to 

4 3 the quad serial line unit. 

2 ; 

& ; Inputs: 

7 ; Ril = Line index number. 

8 F 

9 005136 010546 QPLINE: MOV RS, -(SP) 
10 i 

il > Say this line is controlled by quad serial line unit 
12 i 

13 005140 012761 oO00000C 0000006 MOV #CDX$OQP,LCDTYP(R1) 
14 i 

15 3 See if quad line unit is installed 

16 i 

17 005146 005737 000066’ TST QPCSR iIs quad line unit installed? 
18 005152 001454 BEG 9% iBr if not 
19 i 

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

el i 

22 005154 016105 o000000G MOV LMXLN(R1),R5 iGet # of line within quad unit 
23 005160 110165 000104’ MOVB Ri, Q@PLX(R5) iStore TSX-Plus line index # 
24 005164 016100 0000006 MOV LMXNUM(R1I), RO iGet mux index number 
25 005170 013760 000066’ 0000006 MOV QPCSR, MXCSR(RO) ; Remember CSR address for unit 
26 005176 013760 000070’ 000000¢G MOV QPVEC, MXVEC(RO) i Remember vector address of unit 
27 i 

28 i See if this line should have modem control 

29 i 

30 005204 105737 000110° TSTB QPMODM iAre we configured for modem control’? 

31 005210 001403 BEG cE iBr if not ~- No lines have modem control 

32 005212 032705 9000001 BIT #1,R5 iIs this line O or 2? 
33 005216 001403 BEQ 4$ iBr if yes ~- Has modem control 
34 005220 042761 O00000E 9000006 34: Bic #$PHONE, ILSW2(R1);Say line does not have modem control 

fe) i 

36 i Convert line number into quad unit address 
37 i 

38 008226 004737 006236’ 46 CALL QPCVLA ;Convert line # to address 
a9 i 

40 i At this point, 
41 i RS = Base address of registers for quad unit and channel. 
42 i 

43 i Initialize mode registers 1 and 2 

44 i 
45 005232 112765 000020 000104 MOVB #QPS$RPR, GPRCRA(RS):i Select mode register 1 
46 005240 112765 000023 000100 MOVB #023; QPRMRA(RS) i; Initialize mode register 1 
47 005246 112765 000007 000100 MOVB #007, @PRMRAC(RS) ; Initialize mode register 2 
49 i 

49 i Initialize clock select register 

20 i 

51 005254 112765 000273 000102 MOVB #273, Q@PRCSA(RS) iInitialize to 9600 baud 
De ; 

re 3 Initialize receiver and transmitter 

34 i 

595 005262 112765 000052 600104 MOVB #OPERRX ' QP#HDRX'QPSDTX, QPRCRACRS) iReset receiver + disable 
56 005270 112765 000100 000104 MOVB #OPSERES, GPRCRAC(RS) ;Reset error status 
57 005276 112765 000065 000104 MOVB #QPERTX ' GP#HERX'QPHETX, GPRCRAC(RS) iReset transmitter + enable



—
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QPLINE ~~ Initialize a line connected to quad line unit 

938 3 

re hed i Finished 

60 i 

61 005304 012605 OF: MOV (SP)+,R5 
62 005306 000207 RETURN
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QPSTRT -- Start output 

1 .SBTTL GQPSTRT -~ Start output 
2 5 wor mee meee mee et en a i ty eee ys ao ee et i ee 
3 i QPSTRT is called to initiate output to a line connected to the 
4 3 quad line unit. 
2 3 
& i Inputs: 
7 ; Ri = Line index number. 
8 i 

9 005310 010546 QPSTRT: MOV RS, -(SP) 
10 3 

il i Convert line number into quad unit address 
12 i 

13 005312 004737 006236’ CALL QPCVLA iConvert line # to address 
14 i 

13 i At this point, 
1é ; RS = Base address of registers for quad unit and channel. 
17 i 

18 i See if the transmitter is already busy 
19 ; 

20 005316 DISABL 33; Disable interrupts 
21 005324 032761 0000006 0000006 BIT #EXCHAR, LSWO(RI)Iii:iIs the transmitter busy now? 
ee 009332 001003 BNE 1% 33;3Br if yes 
2.3 ; 
24 i Transmitter is idle. 
29 i Enable the transmitter which will cause an interrupt. 
ad 3 

27 005334 112765 000004 000104 MOVB #OPSETX, QPRCRA(RS)i ii Enable transmitter (will cause interrupt) 
2B i 
2? i Finished 
30 i 
31 005342 1$: ENABL. sEnable interrupts 
32 005350 012605 MOV (SP)+,R5 
33 005352 000207 RETURN
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QOPCINT -- Interrupt from quad line unit 
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005354 
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005360 
005362 

005364 
009370 
005376 

005400 

005402 
005406 
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005416 
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005424 

005426 
005434 
005442 
005446 

005450 
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004577 
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001461 

136263 
001422 

004774 
103411 

052764 
042764 
110041 
000406 

042764 
112761 

000130" 

000066’ 
000100 000004 

000104’ 

005622’ 9000112 

0000006 

OO0000E 0000006 
0000006 0000006 
000106 

0000006 0000006 
000010 000104 

QPCINT: 
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.SBTTL QPCINT -- Interrupt from quad line unit 

QPCINT is the interrupt entry point for all interrupts from the 
quad line unit. 

Save registers RO, Ri. R4, and R5. 
TTRSAV is the standard interrupt entry routine called when processing 
received character interrupts. We always call it in the case of an 
interrupt from a quad unit line since we don’t know whether the interrupt 
is from a transmitter or receiver. 

JSR RS, @TTRSAV iSave registers 
MOV Re, -(SP) 
MOV R3, -(SP) 

Disable further interrupts from the quad line unit 

MOV QPCSR,R3 'Get address of base of registers for DUART O 
BICB #QPS$IEN, QPRMSR(RS) : Clear interrupt-enable bit 
MOV R3,R1 iGet addr of base of registers for DUART 

Begin loop to determine which of the four lines needs service 

CLR R2 iStart with line # O (DUART O:. channel A) 

Get TSX-Plus line index number of this line 

iGet TSX-Plus line index number 

iBr if no line connected 

MOVB QPLX(R2),R4 
BEQ x 

See if an output interrupt occurred 

BITB QPFTXR(R2); GPRISR(R3)i Is transmitter ready for another char? 
BEG a iBr if not 

The transmitter is ready for another character. 
See if there is another character to transmit. 

;3Get next character to transmit 

iBr if no more chars to transmit 

CALL @LOUTIR(R4) 
BCS 8S 

Transmit the character contained in RO 

BIS #HEXCHAR, LGW3(R4)i Set transmitter-busy flag 
Bic #¢E0I TIM: LSWS(R4); Start timer to catch lost interrupts 
MOVB RO, Q@PRTRACRI) iStart transmitting the character 

BR 2 

There are no more characters to transmit. 

Disable the transmitter 

Bic #EXCHAR, LSW3(R4); Say transmission finished 

MOVB #OPEDTX, @GPRCRA(RI) i: Disable the transmitter 

See if this line has received a character 

a
i
,
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QPCINT -- Interrupt from quad line unit 

58 
59 005464 136263 005626’ 000112 
60 005472 001427 
61 
62 
63 
64 005474 116100 000102 
65 005500 116105 000106 
66 005504 042705 177400 
&7 
48 
49 
70 0055190 032700 000040 
71 005514 001402 
72 005516 052705 o000000C 
73 005522 032700 000300 
74 005526 001402 
75 005530 052705 o00000c 
76 005334 032700 000020 
77 005540 001402 
78 005542 052705 oo00000c 
79 
18) 
Bi 
82 005546 004777 000124’ 
B83 
84 
85 
86 005552 005202 
87 005554 020227 000003 
88 005560 101010 
89 005562 062701 000020 
90 005566 O20227 000002 
91 005572 001303 
92 005574 062703 000040 
93 0054600 000700 
94 
995 
96 
97 
98 005402 013703 000066’ 
99 005606 152763 000100 000004 

100 
101 
102 
103 005614 012603 
104 005616 012602 
105 005620 000207 
104 
107 
108 
109 
110 005622 ool O20 O01 

0035625 020 
1i1 
1l2 
113 
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QPFTXR: 

i 

F) 

# 
# 

$: 
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BITB 
BEG 

QPFRXR(R2), Q@PRISR(RB)i Is a received character ready? 
3t iBr if not 

Get received character 

MOVB QPRSRA(R1); RO iGet status flags for character 

MOVB QPRRRA(R1).RS iGet the received character 

BIc #°CI377>,R5 ;Mask character to 8 bits 

Set status flags in R5 to simulate status flags returned by DL11 

BIT #QPSRPE; RO iDid we have a parity error? 

BEG 4$ iBr if not 

BIS #RBERR'RCOVPAR, RS: Set parity-error flags 
BIT #QP$RFE!'GPSBRK,. RO i Framing error or break? 
BEG be iBr if not 
BIS #RBERR'FRMERR,RS: Set framing-error flags 
BIT #QP$ROE: RO ;Did an overrun occur? 

BEG os iBr if not 
BIS #RBERR'OVRRUN, RS; Set overrun flags 

Call TTINPT to process the received character 

CALL @TTINPT iEnter character input routine 

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

INC R2 iAdvance line # within quad unit (0-3) 
CMP R2, #3 iHave we serviced all lines? 

BHI 7% iBr if yes 

ADD #QPRCOF, Ri iPoint to registers for next channel 

CMP Re. #2 i Time to advance register base to DUART 17 

BNE 1% iBr if not 

ADD #QPRUOF, RB iPoint to registers for DUART 1 
BR 1s iGo service next line 

We have serviced all four lines. 
Reenable interrupt for quad line unit. 

MOV GPCSR, R32 iGet address of base of registers for DUART 0 
BISB #QPZIEN, QPRMSR(RG) i Set interrupt-enable bit 

Finished 

MOV (SP)+,R3 
MOV (SP )+, R2 
RETURN sReturn through TTRSAV which restors regs 

mask to test for transmitter-ready 
for each line. 

Vector containing the proper bit 
in the Interrupt Status Register 

. BYTE 1,20, 1,20 

mask to test for receiver-done 

for each line. 

Vector containing the proper bit 
in the Interrupt Status Register
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QPCINT -- Interrupt from quad line unit 

114 i 
115 005426 C02 040 O02 @QPFRXR: . BYTE 2, 40, 2, 40 

005631 O40 

116 . EVEN
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Q@PSSPD -- Set speed for quad line port 

1 .SBTTL Q@PSSPD -- Set speed for quad line port 
a 5 re me ee am ea sn a mm ee hm em ee me ma et i 

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

4 # connected to the quad serial line unit. 
a i 
& i Inputs: 
7 ; RO = Speed code 

8 j Ri = Physical line index number. 

9 i 

10 005632 010346 Q@PSSPD: MOV R3. -(SP) 
11 0034634 010546 MOV RS. -(SP) 
12 j 
13 i Save info about baud rate for this line 
14 i 

15 0054636 110061 0000016 MOVB RO, LMXPRM+1¢(¢R1) iSave info in line table 
16 i 
17 i Convert line number into quad unit address 
18 i 

19 005642 004737 006236’ CALL QPCVLA iConvert line # to address 
20 ; 

al i At this point, 
en 3 RS = Base address of registers for quad unit and channel. 
23 i 

24 i Set transmit/receive speed 
20 F 

26 005646 010003 MOV RO, RS iGet control flags 
27 0054650 042703 o000000C BIC #°C<LPSSPD>,R3 iClear all but speed value 
28 005554 116303 005776’ MOVB QPSPD(R3).R3 iGet speed code for quad unit 
2? 005660 010346 MOV R3.-(SP) 
30 005462 072327 000004 ASH #4,R3 iPosition speed code for receive 
31 005666 052603 BIS (SP)+,R3 ;Or in transmit speed 
32 0054670 110365 000102 MOVB R3, @PRCSACRS) iSet speed for line 
33 i 
34 i Set character length and parity 
35 i 

36 0055674 032700 0000006 BIT #LP$7BT, RO 37 bit characters wanted? 
37 005700 001403 BEQ 1¢ iBr if not 
38 005702 012703 000002 MOV #QP$7BR;,R3 iGet 7 bit char flags 
39 005706 000402 BR 2 
40 005710 012703 000003 1s: MOV #QP$8BR,R3 sGet 8 bit char flags 
41 005714 032700 000000¢ 2s: BIT #LPEPAR, RO iIs parity wanted? 
42 005720 001003 BNE 3 iBr if yes 
43 005722 052703 000020 BIS #QPENPR, RB iSet no~parity flag 
44 005726 000405 BR 4t 

45 005730 032700 0000006 3S: BIT #LPSODD, RO iOdd parity wanted? 
46 005734 001402 BEG 44 iBr if not 
47 005736 052703 000004 BIS #QP$0DD,R3 iSelect odd parity 
48 005742 AG: DISABL i358 Disable interrupts ## 
49 005750 112765 000020 000104 MOVB #QPE$RPR, QPRCRA(RS) ii; Select mode register 1 
20 005756 110365 000100 MOVB R3. GPRMRA(RS) $3; 5et char length and parity 
21 005762 ENABL. i## Enable interrupts «+# 
De ; 

D3 i Finished 
24 3 

93 005770 012605 MOV (SP)+,R5 
56 005772 012603 MOV (SP)+,R3 
37 005774 000207 RETURN
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QPSSPD -- Set speed for quad line port 

78 
29 
60 
41 
62 005776 060 000 001 

006001 002 003 004 
006004 005 006 O12 
006007 007 010 000 
004012 O11 000 013 
Q00S015 014 

i 
i 
i 
i 
Q 

Vector of values to convert TSX-Plus standard tranemit/receive 

Speed codes into codes for the quad serial line unit. 

PSPD: . BYTE 

. EVEN 

0.,0.,51.,2.,3.,4.,5.,6,.10.,7.,8.,0.,9.,0.,11.,12.
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a
.
 

QPSBRK -- Control break transmission to quad line unit 

1 .S5BTTL GPSBRK -- Control break transmission to quad line unit 
oa J Fil senattmakesstnstesstententanteeteiententcatertonton tam west ovate sone coun treme cenae toate teem cute sense suet eaten ouune Seam sees tout sont Sinan Saner MANE Wines suman Sore cates crm emtAn senuD Gene MreeD sumte MeUtH sumuD seven SOuty onu=t SemmN GROG Geese Genie SEEDY ceem ren couvs seMEP Gom—DD fbenh eases antes Saeco stems eeeve sume eames 

3 i QPSBRK is called to start or stop transmitting a break character te 

4 i; @ line connected to the quad serial line unit. 
2 i 

6 i Inputs 

7 j RO = Break control flag (MSSBRK) 
8 3 Ri = Physical line index number. 
9 ; 

10 0069016 010546 QPSBRK: MOV RS, -(SP) 
if ; 

12 ; Convert line number to address of control register 

13 ; 

14 006020 004737 006236’ CALL QPCVLA iConvert line # to address 
15 i 

16 i At this point, 
17 3 R5 = Base address of registers for quad unit and channel. 
18 i 

19 i See if we are to start or stop sending a break 
2Q i 

21 004024 032700 O00000¢6 BIT #MSSBRK, RO iStart or stop sending 4 break? 
22 006930 001404 BEG 14 iBr if stop 
ei ; 
24 i Start sending a break 
20 i 

26 006032 112765 000140 9QO00104 MOVB #QGP$SBT,QPRCRA(RS) : Start break transmission 
27 006940 000403 BR vk: | 
28 i 

2? i Stop sending a break 
30 j 

31 006042 112765 000160 000104 1&8: MOVB #QP$EBT, QPRCRAC(RS) i: Stop break transmission 
32 i 
33 i Finished 
34 j 

35 0045050 012605 2: MOV (SP)+,R5 
36 005052 000207 RETURN
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QPGDSS -- Get data set status for line 
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11 
12 
13 
14 
i5 
14 
17 
18 
19 
20 
21 
22 
29 
24 
25 
26 
27 
28 
2g 
30 
34 
32 
39 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
A4 
45 
46 
47 
49 
49 
50 
51 
52 
533 
54 
55 
5h 
57 

005054 
005956 

010346 
010546 

005960 004737 006260’ 

004064 
006966 
005074 
0045976 

006102 
006110 
006112 

005116 
006124 
006126 

006132 
004134 
006136 

005000 
136365 
001402 
052700 

1363695 
001402 
0352700 

136363 
001402 
052700 

012605 
012603 
000207 

006144’ 000132 

0000006 

006140’ 000132 

0000006 

006150" 

0000006 

006154’ 

. SBTTL QPGDSS --— Get data set status for line 
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Q@PGDSS is called to get the data set (modem) status for a line 
connected to the quad serial line unit. 

i Inputs: 
3 Ril = Physical line index number. 

3 Outputs: 

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

@PGDSS: MOV R3,-(SP) 
MOV RS; -(SP) 

; Convert line number to address of control register 

CALL QPCVLX iConvert line # to address 

3 At this point, 

i R35 = Base address of registers for quad unit. 
3 R3 = Table index whose value depends on whether we are accessing 
i lines O or 1 (DUART ©) or lines 2 and 3 (DUART 1) 
i and the configuration 4/0 or 2/2. 

3 Line Config Value 

i 0/2 4/0 0 
i 1/3 4/0 1 
i 0/2 2/2 2 
i 1/3 2/2 3 

A See if the phone is ringing 

CLR RO iDevelop flags in RO 
BITB QPFRI(R3), QPRIP(RS) i Is the RI flag set for line? 
BEQ 1% iBr if nat 
BIS #MS#RNG, RO iSet ring status flag for return 

; see if carrier is detected 

1s: BITB QPFCD(R3), GPRIP(RS) i Is carrier detected? 
BEQ 2s iBr if not 
BIS #MSSCAR, RO iSet carrier-detected flag for return 

i; See if Data Terminal Ready is asserted 

2 BITB GPFDTR(R3), Q@POP(RG) i Is DTR asserted? 
BEQ eS iBr if not 

BIS #MS$DTR; RO iSet DTR return flag 

i Finished 

38: MOV (SP)+,R5 

MOV (SP)+,R3 
RETURN 

Flag values to check Carrier Detect flag based on channel and config
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QPGDSS -- Get data set status for line 

28 ; 

29 005140 004 O10 004 QPFCD: . BYTE 4,10, 4,0 
006143 000 

40 3 

61 i Flag values to check for line ringing 
be i 

63 006144 000 000 O10 @QPFRI: . BYTE 0,.0,10,0 
004147 000 

64 j 

49 ; Flag values to check for (or assert) Data Terminal Ready 
44 i 

6&7 006150 004 010 004 QPFDTR: . BYTE 4,10, 4,90 
006153 000 

468 i 
69 i Shadow cells to hold value of output port settings 
70 i 

71 006154 000 000 000 @GPOP: . BYTE 0.0,0,0 
006157 OGO 

s
a
m
,
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QPSDSS -- Set data set status 
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10 006160 
0061462 

006164 

004170 
006174 

006176 
005204 
006212 

006214 
006222 

004230 
006232 
005234 

010346 
010546 

004737 

032700 
001407 

116365 
1956363 
000406 

116365 
1463643 

012605 
012603 
000207 

006260 ’ 

0000006 

006150" 
006150’ 006154’ 

006150’ 
006150’ 006154’ 

000134 

000136 

.5BTTL Q@PSDSS ~—- Set data set status 
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Q@PSDSS is called to control the data set (modem) status for a line 
connected to the quad line unit. 

Ri = Physical line index number. 

RO = Data set control flags (MS#xxx) 

QPSDSS: MOV R33. —-(SP) 
MOV RS. -(SP) 

i Convert line number to address of control register 

CALL GQPCVLX sConvert line # to address 

At this point, 
RO = Base address of registers for quad unit. 
R3 = Table index whose value depends on whether we are accessing 

lines O or 1 (DUART 0) or lines 2 and 3 (DUART 1) 
and the configuration 4/0 or 2/2. 

Line Config Value 

0/2 4/9 0 
1/3 4/0 1 
O/2 a/2 a4 
1/3 2/2 3 

See if we should raise or drop Data Terminal Ready 
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BIT #MSS$DTR; RO iRaise or drop DTR? 
BEG 1% i: Br to drop DTR 

i} Raise DTR 

MOVB QPFDTR(RG),. QPRSOP(RS);i Raise bit in output port 
BISB QPFDTR(RS), QPOP(R3G);i Set bit in shadow cell 
BR 9% 

i Drap DTR 

1$: MOVB QPFDTR(R3). GPRROP(RS): Drop bit in output port 
BICB QPFDTR(R3), QPOP(R3); Clear bit in shadow cell 

3 Finished 

P$: MOV (SP)+,R5 
MOV (SP)+,R3 
RETURN 

si
i,
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QPCVLA -~ Convert line index inte register addresses 

1 .SBTTL Q@PCVLA -- Convert line index into register addresses 
= 5 meres me mse ee mmm em ee em sm c  ,  ,  a s n s es  t  e  e  t o  e 
3 j QPCVLA is called to convert a TSX-Plus line index number of a line 
4 s connected to the quad serial line unit into an address that corresponds 
5 i to the base of the registers for the corresponding DUART and channel. 
& j 
7 3 Inputs: 
8 i Rl = TSX-Plus line index number 
9 i 

10 j Outputs: 
11 i RS = Address of base of registers for DUART and channel 
12 j (RO is preserved) 
13 j 
14 006236 PCVLA: 
135 i 

16 i Determine which quad line this line is connected to 
17 ; 

18 006236 016105 0000006 MOV LMXLNC(RL),RS iGet line # within quad line unit (0-3) 
i9 i 
r“40) i Compute address of registers for this line 
21 3 

ee 006242 %116505 006254’ 2 MOVB QPFADR(RS), RS iGet offset based on DUART and channel 
a3 006246 063705 000066’ ADD Q@PCSR, RS iAdd base CSR address for module 
24 3 

29 j Finished 
2h i 

@/ 006252 000207 RETURN 
28 3 

2? + Table of register address offsets based on line number 
30 3 

31 006254 000 020 O40 QPFADR: . BYTE 0, 20, 40, 60 
006257 060 

. EVEN
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QPCVLX -- Get address and configuration info 

1 .SBTTL GQPCVLX —- Get address and configuration info 
= Be mr cerca a em, es sy ay i; i mayo se te i tt ne a es 
3 3 QPCVLX is called to convert a TSX-Plus line number for a line connected 
4 ; to the quad serial line unit into two items of information: 
5 i (1) the address of the base of the registers for the DUART to which 
& ; the line is connected: (2) an index value in the range 0 to 3 which 
7 j indicates which channel of the DUART the line is connected to and 
8 i; which configuration (2/2 or 4/0) the serial line unit is in. 
9 i 

10 3 Inputs: 
11 ; Ril = TSX-Plus line index number. 
12 ; 

13 3 Outputs: 
14 i RS = Base address of registers for DUART. 
15 F R3 = Channel and configuration index value as follows: 
16 i 

17 i Line Config Value 
18 3 mee et a ne 
19 3 0/2 4/0 0 
2Q 3 1/3 4/0 1 
21 i 0/2 2/2 2 
on i 1/3 2/2 3 
mid i 
24 ; (RO is preserved) 
20 i 

26 004260 QPCVLX: 
27 ; 

2g i Determine which quad line this line is connected to 
a? 3 

30 006260 016103 0000006 MOV LMXLN(R1I). RS iGet line # within quad line unit (0-3) 
ail i 

3a i Get the DUART base register address 
Me j 

34 006264 116305 006314’ 2s: MOVB QPFDAD(R3), RS iGet offset based on DUART O or i 
35 005270 063705 000066’ ADD QPCSR, RS iAdd CSR address of base af madule 
36 i 

37 3 Get index value based on line # and configuration 
38 i 
39 0046274 042703 177776 BIc #°C1>,R3 iGet O for lines O&2, 1 for lines 1&3 
40 004300 105737 000110’ TSTB QPMODM iis this a 2/2 configuration? 
41 006304 001402 BEQ ae iBr if not 
42 006306 062703 000002 ADD #2,R3 iSet index based on config 
43 i 
44 i Finished 
45 j 
46 006312 000207 9S: RETURN 
47 3 

48 i Table of address offsets to base registers for DUARTs based on line # 
49 i 

20 006314 000 000 O40 QPFDAD: . BYTE 0,0, 49, 40 
006317 040 

31 . EVEN 
De . ENDC i NE, QPASM sEnd of quad line unit code 
oO i 
54 i Size of TSXPRO 
be i 
56 006320 PROSIZ = . ~PROBAS ;Size of TSXPRO
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o7 O00000!1 

Frrors detected: 0 

##e Assembler statistics 

Work file treads: O 

Work file writes: O 
Size of work file: 8488 Words (¢ 34 Pages) 
Size of core pool: 18176 Words ( 71 Pages) 
Operating system: RT-11 

Elapsed time: 00:00:49. 46 
» LP: TSXPRO=DK: TSXPRO/C/N: SYM 
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Cross reference table (CREF VO5. 05) 

$DEAD 
$DHCDO 
S$HISTP 
$0ITIM 
$PHONE 
$SXOFF 
$5XON 
$VDCSR 
$XCHAR 

CDCLOK 
CDGDSS 
CDIFLG 
CDIRTN 
CDOFLG 
CDORTN 
CDSBRK 
CDSDSS 
CDSSPD 
CDSTOP 
CDSTR2 
CDSTRT 
CDSXOF 
CDSXON 
CDX¢PC 
CDX$PI 
CDX$PP 
CDX$QP 
CORUSR 
CP$7BR 
CP$7BT 
CP#8BR 
CPS8BT 
CPSACM 
CPSARP 
CP SAS 
CPSASM 
CP SAWS 
CP SAW4. 
CPSAWS 
CP SBR 
CPSBRP 
CP¢BRR 
CPSBW1 
CPé¢BWe 
CPECAR 

CP$CBR 
CPEéCCS 
CPSCD 
CPSCMM 
CPSCR 
CPéCRC 
CPéCS 
CPEéCTS 
CP$DBR 

12-23 
2~30 
2-36 
2-20 

l2e-21 
2-37 
2-38 

14-16% 
a2 

31-28 
2-14 
2-14 
a-12 
2-12 
2-12 
2-12 
2-14 
2-14 
2-13 

59-22 

y-13 
7-28 

47-73 
9-18 
6-17 

24-58 
7-27 

se-15 
4-894 
4-834 
4—-1505# 
4-140# 
4-1 56% 
4-139# 
4-107% 
4-954 
4-11 9% 

2-11 
2-15 
2-11 
2-15 
2-15 

l2-22 
12-23 
12-22 
12-29 

12-18 
19-63# 
19-83# 
19-644 
19-844 
19-21# 
19-20# 
19-984 
19-S9# 
19-654 
19-744 
19-85# 
19-944 
19-107# 
19-134 
19-1114% 
19-115# 
19-9# 
90-17% 

19-10# 
19-79# 
19-139# 
19-734# 
19-434 
19-22% 
19-131# 
19-140# 
19-8# 

4-344 
4-224 
4-134 
4-464 
4-58# 

47-14 
30-15 
40-15 
99-43% 

ao-al 
58-50 
57-14 
59-47 
57-17 

47-44 
47-44 
47-48 
49-20 

59-254 

47-36 
57-28% 
47-59 

55~-22 

47-37 

a2o-45 

6-12 
12-19 
60-34 
12-26 
12-26 
24~58# 
7-41 
vel? 
12-25 
10-19 

12-27 
10-21 
9-15 

S720 

12-24 

12-24 
47-18% 

30-19% 

40-20% 

99-44% 

98-49 

28-46 

98-42 
wan 3O 
vin 14 

47-70% 

57 wD 

49-7# 

47-80 

49-27 

l2-23 
33-52 

93-23 

924-293 

32-35 

12-19 

93-17 

47-19% 

12-21 

40-224 

l2-21 

12-27 

6-22) 

47-20% 

47-21% 

47-19% 

40-21% 

99-45% 

98-43 

47-71% 

5B—-29 

498-8 

50-284 

48-26% 

91-30% 

24-13 
I0~a7 

3o~-21# 
33-59 
v4~-17 

47—-aat 

59—-Ab#t 
59-45% 
47-25% 

30-19% 

47-21% 

40-23% 

99~-47 

48-31 

vo-31e 

59-47% 

40-20% 

47-Aak 

60-13 

48-36% 

94-31 # 

47-18% 

47-23% 

49-1 B# 

I9-43e 

47-24% 

49-19 

93-30 

vO-15 
62-54 

47-25% 

49-29% 

94-30 

20-26 

49-31% 

62-47 

vi~16 

90-16% 

y
o
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Cross reference table (CREF V0O5. 05) 

CPSDSR 19-1424 
CP#€DTR 19-130# 47-75 99-28 vo-19 96-24 
CP$EHP 19-61% 
CPSETI 19-474 48-36 49-31 20-17 
CPSEIE 19-51% 
CPSEIR 19-444 
CP$EOF 19-1034 
CPSER 19-464 48-26 
CPSEVN 19-70% 238-36 
CP$IES 19-1208 
CP¢INP 19-90# 
CPSIRC 19-121% 
CP#ISR 19-1224 
CPS#ITE 19-1194 
CP$LEN 19-824 
CP$LL 19-1268 
CP$MOR 19-114 47-69% 47~-7ak 47-75% vo Ew oa IO 1L9# VO~L4#k 

CP$M1iR 19-124 vols se hw eal 
CPSMCO 19-1334 

CPS$MCV 19-16% 47-3ik 47-32% 

CPSMM 19-1324 
CPS$PAR 19-69% 98-33 
CP SRC 19-99% 
CPSRCA 19-894 
CP#RCE 19-4604 
CPERCL 19-62% 
CP$REN 19-57% 
CP$RES 19-42% 47-91 468~31 49-23 
CP$RFE 19-1024 
CPéRI 19-141# 99-16 
CP$RIE 19-534 47-71 
CPSRL 19-127# 
CP$ROE 19-1014 
CP#RPE 19-100# 
CP$RRQO 19-354 49-18 
CP$RR1 19-36# 
CP$RR2 19-37% 48-7 
CP$RTI 19-45% 20-16 
CP#RTS 19-1294 47-72 

CPERTV 19-15% 47-29% 47-30% 

CPESA 19-41# 
CP$SB 19-814 97-23 
CP#SBS 19-714 
CP$S5CL = 19-S58# 
CP$SH 19-92% 
CP$SMI 19-137# 
CP$SMS 19-724 
CP#SRS 19-1284 
CPSTBM 19-91% 
CP$TCE 19-78% 
CPé¢TEM 19-934 
CPS$TEN 19-808 
CPSTI 19-138# 
CP$TIE 19-S2H 47-71 
CP#WRO 19-274 
CPé¢WRi 19-28# 47-63 47-70
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Cross reference table (CREF VO5. 05) 

CPEWR2 
CPSWR3 
CPSWR4. 
CPSWRS 
CPEWRS 
CP SWR7 
CPCINT 
CPCLOK 
CPGDSS 
CPIERR 
CPIESC 
CPINIT 
CPIREC 
CPISRC 
CPITR 
CPIVEC 
CPLINE 
CPSBRK 
CPSDSS 
CPSSPD 
CPSTRT 
CPXOFF 
CP XON 
DHCLOK 
DHGDSS 
DHSBRK 
DHSDSS 
DHSSPD 
DHSTOP 
DHSTRT 
DHXOFF 
DHXON 
DLCLOK 
DLCLR 
DLGDSS 
DLLINT 
DLRTN 
DLSBRK 
DLSDSS 
DLSSPD 
DLSTRT 
DLXOFF 
DLXON 
DORTI 
DORTS 

DOSCHD 
DSSCOM 
DWTYPE 
DZCLOK 
DZGDSS 
DZOINT 
DZSBRK 
DZSDSS 
DZSSPD 

19-29% 
19-304 
19-31% 
19-324 
19-334 
19-344 
47-29 
47-19 
47-22 
49-15 
48-20 
2-47 
48-21 
48-22 
48-19 
48-11 
14-394 
47-24 
47~-23 
47-25 
47-18 
47-20 
47-21 
2-40 
2-32 
a-an 
2-33 
aaa 
an-29 
2-29? 
2-31 
2-31 
2-30 
7-a3 
a- Ge 
2-11 
7-354 
2-2? 
e-33 
2-30 
2-15 
4-47 
4-39 

23-7 
4-14 
4-43 
4-93 

12-18 
10-8 
12-29 
2-32 
a- oe 
e~il 
2-29 
2-33 
ana? 

47-49 
47-45 
47-43 
47-47 

47-31 
va OH 
99-1lat 
48-16 
48-314 
47-9 
48-27 
48-26# 
20O-BF 
48-154 
47-13% 
o7~1LO# 
2o-1LO# 
47-55 
o1l-7# 
rN ae 
24—-F# 

7-414 

7-144 
7-43 

7~oOL# 
4-49 
4-61 

2o-24# 
4-15 
4-50 
4-99 

35-17 
10-11# 

11-3# 

47-61 
98-52 
98-37 
7-28 

49-64 

49-17 

49-84 

49-35 

98-104 
ve-1B 

4-90 
4-62 

4-16 
4-70 
4-108 

58-54 

48-18 48-364 

50-14 

5-94 
6-H 

4-17 4-23 4~24 
4-71 4-72 4-73 
4-109 4-110 4-111 

4-25 
4-84 
4-120 

4-26 
4-85 
4-121 

4-35 
4-B6 
4-122 

4-36 
4~B7 
4-123 

4-37 
4-96 
4-127% 

4-38 
4-97 

si
lt
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Cross reference table (CREF VO5. 05) 

DZSTRT 
EMMAP 

FORK 
FP$PIO 
FRACGE 
FRMERR 
GETDSS 
GETSLT 
GPRCSR 
GPRSLT 
GPRVEC 
GPVCSR 
GPVSLT 
GPVVEC 
ICOCSR 
ICODR 
ICiCSR 
ICiDR 
IC2CSR 
IC2DR 
ILSwWe 
IM$CHP 
IMSCLK 
IM$CM 
IM#CMB 
IM$CPD 
IM$CPM 
IM$CR 
IM$CRM 
IM$CS 
IM$GIP 
IM#IM 
IM#IRP 
IMSKBR 
IMSKBT 
IM$LMB 
IM$MM 
IM$0M 
IM#OR 
IM$PA 
IM$PM 
IM$PPR 
IM#PPT 
IM$PR 
IM#PRM 
IM$RP 
IM$RST 
IM$SM 
IM#SR 
IM$STV 
IM$VS 
IM$ZM 
IM#ZR 
IM#ZRM 
IM#ZS 
ININT 

e-15 
12-30 
12-20 
12-26 
12-18 
12-20 
2-16 

14-28 
14-27 
26-6 
26-4 
21-30 
26-64 
21-29 
16-9# 
16-84 
16-114 
16-10# 
16-13% 
16-124 
12-21 
16-394 
16-564 
16-32% 
16-434 
16-S2# 
16-53% 
16-36% 
16-30# 
16-414 
16-204 
16-19% 
16-21# 
16-S0# 
16-51# 
16-424 
16-234 
16-33% 
16-37% 
16-45% 
16~-17# 
16-544 
16-55# 
16-444 
16-46# 
16-22% 
16-2684 
16-344 
16-38# 
16-244 
16-18% 
16-314 
16-35# 
16-29% 
16-404 
a-13 

11-13% 
22-19 
14-25 
33-41 
39-19 
43-28 
10-74 
21-15 
26-9 
23-134 
26-204 
26-5 

26~-4# 
40-53% 

O97 3H 

47-73 

41-35 

47-69 

43-46 
40-53 

40-53 
40-58 

40-58 
40-59 

8-12H 

40-58% 

60-34% 

47-68 

43-44 
40-59 

41-12 
42-10 

VOSS. 05 

62-75 

27-15 
99-12 

40-59% 

v9~7 1 

41-12 

28-15 

41-12% 

41-35 

29-134 

41-35% 

Friday 20-Jan-89 12:41 Page S-4 

99-38 

4—~DH 42-10% 42—11+ 43-46% 47-68% 

s
y
.



TSXPRO -- TSX-Plus PROxxx Routi MACRO VO5.05 Friday 20-Jan-89 12: 41 Page S-95 
Cross reference table (CREF VO5. 05) 

ININTP 
INISLT 
INTEN 
INTPRI 

INVEC 
TOF IN 
ITRMTP 
KBDCHR 
KPARS 

KP ARG 
LCDTYP 
LINRTS 
LMXLIN 
LMXNUM 
LMXPRM 
LOUTIR 
LP$7BT 
LP¢SODD 
LPSPAR 
LP$SPD 
LSTHL 
LSW10 
LSW3 

LSWS 
EXCL 
MAPHLD 
MAXPOC 
MMENBL 
MS#BRK 
MS#CAR 
MSéDTR 
MS#RNG 
MXCSR 
MXLBIT 
MXLNT 
MX TBUF 
MXTCR 
MXVEC 
NEDCDI 
NEDCDO 
NEDCHR 
NEDCLO 
NEDCP 
NEDSOT 
OVRRUN 
PIBASE 
PICQGE 
PIDRIV 
PIENTR 
PIGO 
PIGOFL 
P THAN 
PTINAD 

4~1334 
a2i-F 
12-20 
a-39 

91-34 
12-24 
12-26 
12-27 
14-24 
2-34 

ga-G 
aa l 
2-37 
2-13 
2-21 
en~e23 

12-19 
a- 34 

12-28 
12-28 
12-28 
12-28 
12-23 
2-39 
o~24 

31-28% 
2-24 

12-18 
4~-147# 
1-20# 

12-30 
12-27 
le-22 
12-22 
l2-22 
2-25 
4~158# 
2-25 
2-26 
2-26 

12-31 

8-12 
22-6 
33-9 
12-21 
93739 
2o-a7 
39-37 
30-23 
37-37% 
9-10 

3a-7# 
12-25 

ve eat aad 
4-163% 

12-30 
12-30 
40-39 
7-ee 

46-18 
46-26 
46-23 
46-35 
99-19 
v-1L3t 
7-7 

ve-15 
7-28 

35-24 

14-48 
22-18 
45-14 
9O~a4 
von 3) 
vo-ls 
12-31 

60—-2b# 
2-12 
2-12 
2-26 
2-16 
4-138# 
2-11 

4-148+# 
4-149# 
8-6# 
4-150# 
8-6 
4-151# 

12-20 
14-40# 
39-13% 
12-14 
39-14 
31-23 
14-20% 
12-13 
14-9# 

43-31 
24-14% 
39-31 
31-344 
39-234 
31-42 
ge~it 
39-FH# 
24-33 

36-10 
22-38 
04-39 

30-25% 

9-19 

32-44% 

24-9 

6-21 

60-22 

25-19 

46-19% 

12-24 

57-15 

58-34 

98-31 

98-21 

93-18% 

7-41 

De 17k 

12-19 

31-38 
22-37 
97 —~21 
65-43 
94-14 
69-37 
60-25% 

62-78 
24-15 
39-36 

2-H 

37-9 
32-45 
97-30 

10-12 

33-19% 

24-37% 

9-14 

67-18 
29-20 
47-32 
ga—20 
98-44 
63-45 
63-41 
63-27 

6~-1et 
12-19 
v3-17 
33-Salt 

33-58 

64-21 

65-49 

24-36 

38-10 
34-25 
98-56 

10-25% 

33-46% 
24—-9Fb6+# 

10-16 

68-30 
60-24 
o7-15 
33-33 
63-36 

6-17% 

33-5Sis# 

D3 LPH 
41-30% 

66-32 

41-7 
61~-31 

o) 7 
Sn En te 

36-19% 
37-43 
le-22 

vo-1Ld6* 
34-24 

12-26 
3O~-59# 
94-17 
IO~a7 # 

41-8 
63-51 

ee-ld 

37-18% 

37-51% 

30-15% 

63-15% 
41-24 

53-loe 

41-20% 
54-29% 
51-29% 

33-19 

41-39% 

aa—-17# 

37-42 

40-15 

90-21 

93-23% 
41-29% 
DF —Lak 

Se2-13 

33-46 

46-38 

Le bk 

37~-52k 

47~14% 

vl-23 

94-13% 

42-7 

61-21 

ven 1S 

36-19 

20-9 

24-8 
38-19% 

60-13% 

62-41 

24-29% 

20-15% 

62-4 he 

23 GOe 

37-18 

20-10% 

24-15% 

3927 E 

90-26 

62-54% 

54-30% 

38-19 

20-32 

24-97 # 

J1-16 

52-47% 

39-27
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Cross reference table (CREF VO5. 05) 

PIINIT 
Piint 
PIINWD 
PIKIIR 
PIKOIR 
PILINE 
PILGE 
PIMOC 
PINDCH 
PIOIFL 
PIQUIT 
PISCNT 
PISRT 
PISTRT 
PIVFIR 
PIVTIR 
PIXEOF 
PIXICH 
PIXIOI 
PIXIO@ 
PIXOCH 
PP$7BT 
PP$8BT 
PPSBRS 
PP$CMF 
PP$CMR 
PP$DBR 
PP#DSR 
PP$DTR 
PPSEVN 
PP$FB 
PP$FE 
PP$LEN 
PPSMIF 
PPSM2F 
PP#MDR 
PP$OE 
PP$OM 
PP$PAR 
PP$PE 
PP$RCS 
PP$RCV 
PP$RD 
PP$RE 
PP$REN 
PP$RTS 
PP$SBL 
PP$STR 
PP$TCS 
PPSTEN 
PP$TR 
PPSTRV 
PPGDSS 
PPINIT 
PPL INE 
PPRINT 

25-29 
39-10 
14-10% 
24-64 
24-68 
14-37% 
39-124 
14-48# 
14-26 
14-41# 
31-18 
14-42% 
12-25 
30-19 
224-76 
24-66 
14-12% 
14-13% 
14-144 
14-15% 
14-114 
18-30# 
18-31% 
18-39% 
18-51% 
18-11# 
18-8# 
18-254 
18-45# 
18-334 
18-47# 
18-244 
18-29% 
18-354 
18-404 
18-10# 
18-23% 
18-S0# 
18-324 
18-224 
18-124 
18-15% 
18-214 
18-484 
18-464 
18-49# 
18-344 
18-94 
18-134 
18-444 
18-204 
18-164 
40-21 
e2o-40 
14-384 
40-27 

30-10% 
37-19% 
24-38 
37-5# 
38-44 
30-14% 

31-38% 

34-114 

ge- ai 

33-28 

31-13% 

24-13 

31-9# 

34~-6# 

24-78 

36-20 

37-19 

38-20 

39-32 

33-53 

46-22 

44-20 

21-47 

21-47% 

25-38 

46-28 
45-19 
43-24 

40-35 
46-36 
40-35% 
43-29 

46-25 

43-293 

21-34 

40-27% 

21-47 

43-23 
21-35 

40-29% 
44-134 
40-10% 
40-144 
43-54 

3ge-18 

3a~5B# 

gem adt 

34-18 
31-46% 

33-O# 

40-49 

40-34 

41-31% 

45-24 

46-17 

46-31 

VO5.05 Friday 20-Jan-89 12:41 Page S-é 

33-27 

35-30+# 

ao-1 5+ 

35-13# 

40-49% 
43-18 

44-374 

43-37 

43-29 

43~14 

34-12 

33-65% 

43-37% 

30-23 

49-19% 

37~45 

45-244 46-30 

s
n
,
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Cross reference table (CREF VO5. 05) 

PPSBRK 
PPSSFPD 
PPSTRT 
PPTERM 
PP TINT 
PR7 
PRIOQO 
PROBAS 
PROBRK 
PROBUF 
PROHAN 
PROINI 
PROLIN 
PRONOP 
PROSIZ 
PROSLT 
PROVEC 
PSSREG 
PSW 

QP$1SB 
QP$22C 
OP$2SB 
QP$40C 
QP$7BR 
QP$8BR 
QP $AWA 
QP$AWI 
QPSBCA 
QPS$BCB 
QPSBEM 
QP#BRK 
QP$CNR 
QP $DRX 
QP$DTX 
QP$EBT 
QP$ERX 
QPSETX 
QP$FFL. 
QP$ID 
QP$ TIEN 
QP#$IPC 
QP$NPR 
QP $0DD 
QP $RAR 
QP$RBC 
QP$RBR 
QP $RDN 
QP$RES 
QP$RFE 
QP$ROE 
QP$RPE 
QPERPR 
QP$RRX 
QP SRT X 

40-22 
40-25 
40-20 
12-23 
40-29 
2-26 

14-18% 
l2-S# 
le-23 
12-31 
12-13 
12-13 
12-13 
12-13 
12-13 
12-19 
14-5# 
15-S# 
2-2 
1-34 

63-51% 
20-60# 
2O-44# 
20-614 
20-45# 
20-S50# 
20~S1# 
2O0-95# 
2O-110# 
20-101# 
20-1054 
20-S54# 
2O-91# 
20-102# 
20~-68# 
2O-70# 
2O-80# 
20-67# 
20-694 
20O-85# 
2O0-6# 
2O0-46# 
2O-106# 
20-53# 
20-S2t 
2O0-100# 
20-73# 
2O0-104# 
20-844 
20-77% 
20-90# 
20-88# 
20-89# 
20-74# 
2O~7 5# 
2O~76# 

45-10# 

40-45 

42-7# 

21-37% 

41-5# 

32-37 
69-56 
21-42 
24-41 
24-59% 
21-5# 
25-144 
aJ3-o# 
é8-56# 
22-28 
24-20 
2l-44x 
le-2l 
93-9 

29-30 

63-38 
63-40 
99-56 
99—G1 

62-73 

60-55 
60-55 
64-31 
60-57 
60-57 

59-114 
24-91 

63-43 
63-47 

60-56 
62-73 
62-76 
62-70 
60-45 
60-55 
60-57 

46-F# 

40-42 

24-54 

29-15 29-20 

21-44% 

2e-1 Se 

Ke Daas bw 

2L22-3B% 

I4-9% 

32-19% 

94-35% 

59-57 
59-42 

99-37 
62-21 62-99 

63-49 

sera7k 
D7 a7 t 

32-45+# 

57-3O# 
34-23% 

98-S5Sit# 

34-254 

98-5h6* 
46-29% 
61-20% 

46-38% 
61-31%: 

vi-12s 

63-46%
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Cross reference table (CREF VO5. 05) 

QP$RXR 
GPSSBT 
Q@P#SFL 
Q@P$TAR 
QP$TBR 
Q@PSTCS 
QP$TDN 
QP$TEM 
QPS$TRS 
@PASM 
QPCINT 
@PCSR 
Q@PCVLA 
Q@PCVLX 
Q@PFADR 
Q@PFCD 
QPFDAD 
Q@PFDTR 
QPFRI 
QPFRXR 
QPFTXR 
aPGDSss 
QP INIT 
@PLINE 
QPLX 
Q@PMODM 
aPoP 
QPRACR 
Q@PRCOF 
Q@PRCRA 
QPRCSA 
Q@PRCSB 
QPRIMR 
Q@PRIP 
Q@PRISR 
Q@PRMRA 
QPRMRB 
Q@PRMSR 
Q@PROPC 
@PRROP 
Q@PRRRA 
Q@PRRRB 
Q@PRSOP 
QPRSRA 
Q@PRSRB 
QPRTRA 
QPRTRB 
QPRUOF 
QPSBRK 
Q@PSDSS 
QPSLOT 
QPSPD 
Q@PSSPD 
Q@PSTRT 
QPVEC 
R5OPI 

20-56# 
ZO-7F# 
20-55# 
20-994 
20-1034 
20-62# 
2O0~-86# 
20-87# 
20-63% 
1-19# 

24-88 
14-464 
60-38 
65-17 
67-22 
65-41 
68-34 
65-47 
65-35 
62-59 
62-35 
D944 
21-53 
25-21 
14-59% 
14~-60# 
659-47 
20-27# 
20-374 
20-254 
20-244 
20-294 
20-28H 
2O0-20# 
20-164 
20-134 
20-17# 
2O0-12# 
2O0~-31# 
20~-33# 
2O~-15# 
2O~-19# 
20-324 
2O~144 
2O0-18# 
20-264 
2O0-30# 
20~-38# 
79-46 
99-45 
14-614 
63-28 
99-47 
99-43 
14-474 
14-434 

21-52 
62-64 
24-90 
61-13 
66-15 
67-314 
65-59% 
68-508 
65-67# 
65-63% 
62-115# 
62-110# 
65-124 

99-7# 

50-9# 

60-23% 

O9~—3alt 

65~-71# 

99-S56# 

62-89 

60-454 

60-S1# 

99-1 

65-35 
62-35 
60-46% 

24-F1# 

99-S5Sikx 

99-66% 

62-65 

66-37% 
62-64 

62-464 

OP ak 

64-10# 
66~10# 
99-39 
63~-624% 
63-10% 
61-9# 
24-86 

24-85 

IF—LPH 

63-19 

68-26# 

66-37 

62-30 
60-30 
66-38% 

29-57# 

60-S55+# 

63-32% 

59 ~-ba% 

65-41 

62-59 

60-47% 

59-30 

99~-52k 

99-67% 

39-57 

99-72 

IP 36% 

29-18 

60-17 
64~14 

66-38 

68-40 
66-444 

60-56% 

63-50% 

99~-3Q* 

66-434 

50-26 

291 

60-25 
67-144 

66-43 

60-57% 

D9-G7# 

66-44 

61-27% 

62-99% 

62-92) 

62-93 

62- GOK 

67-23 

63-49% 

68-35 

64-26% 64-31 

s
m
,
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Cross reference table 

RBERR 
RCVPAR 
REENAB 
RLINE 
RPRCSR 
RPRVEC 
RSR 
RT$BAS 
54800 
$9400 
SETDSS 
SETSPD 
SILFET 
SNDFRE 
SROMMR 
SR&UMMR 
SS#BNK 
SS#BRK 
5S5$M0N 
TBR 
TIOVEC 
TRINT 
TRNSTR 
TRRDY 
TSR 
TSTIO 
TSXPRO 
TTINPT 
TTRSAV 
VDFLAG 
VHCLOK 
VHGDSS 
VHSBRK 
VHSDSS 
VHSSPD 
VHS TOP 
VHSTRT 
VHX OFF 
VHXON 
VIDCSR 
VIDSLT 
VIDTBL 
VIDVEC 
VP$CME 
VP$C00 
VP$DOI 
VP SEF I 
VP $E0F 
VP$IMD 
VP$LMD 
VP $0EF 
VP $0OMP 
VP$TRD 
VPARS 
VPARG 
VSWPSL 
VT100 

12-20 
12-20 
14-17# 
ana? 

12-29 
12-29 
l2-21 
12-26 
12-28 
12-24 
2-16 
2-14 
2-16 
44-1414 

12-30 
12-30 
15-98 
15-11% 
15-104 
2-28 
2-16 
22-28 
2-16 
2-28 
2-28 
e2~il 

1l2-4# 
2-13 
2-13 

14-19% 
2-40 
2-32 
a-ae 
2-33 
aaa 
2~39 
2-30 
2~3l 
a~Gl 

12-29 
14-444 
14-S2t 
14-45# 
17-13% 
17-12% 
17-15# 
17-10# 
17-11# 
17-84 
17-7# 
17-99% 
17-14% 
17-16% 
12-295 
12-25 
12-25 
12-27 

43-25 

43-25 

32-408 

21-30+# 
21-29% 
2o-34 
24-14 
40-44 
40-41 
10-9# 
9—-F# 
4-—135# 

aa-1B# 
2e~-1L9e 

21-44 

7-31 
4-132t 
7-42 
4-137# 
7-29 
7-29 
4-124 

le-le 
4-134# 
4-136# 

Ja-34% 

21-24% 

21-17% 

21-13 

21-20% 

a2-35 

aaa 
24-40 

30-25 

(CREF VOS. 05) 

43-28 43-31 43-35 
62-72 
33-20% 33-61% 

47-54 

22-37% 

21-46 

7-51 

7-424 7-51% 

12-20 37~46 43-41 
12-27 43-9 49-12 
33-40# 

21-21 

23-13 24-75 

32-39 33-21 

24-19 24-23 24-34 

49-39 
62-14 

24~39 

62-8 = 

62-78 

i
m
,
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Cross reference table (CREF VOSS. 05) 

DISABL 3-6# 
61-20 

ENABL 3-12h 
63-51 

OCALL 3-18# 
TTMAP 3-48# 
TTMAP X 3-39F 
UNMAP 3-53F 
UNMAP X 3-45# 

13-S# 
63-43 
13-11% 22-38 

ge-19 

32-45 34-25 

34-23 

46-38 91-34 

21-12 

93~35 

re aed 

94-35 

24-9 

97-30 

vie? 

98-56 

98-51 

61-31 

a
,


