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1 .TITLE TS8XPRO —— TS8X—Plus PROxxx Routines

2 . ENABL LC

3 . ENABL. AMA

4 . DSABL. GBL

5 B e e e e e e e e et e e s e e e e e e -
] i Btarting at V4.40, this module includes relevant TSTIO routines, to
7 i reduce the size of PRO/TSX-Plus. Actual TSXPRO code starts at TSXPRO:
8 i

4 i  Copyright (c) 1984, 1985, 1984, 1987, 1988.

10 i  B%H Computer Systems, Inc.

11 i Nashville, Tennessee 37212

12 i U 8. A,

i3 i

14 i Assembly parameters

15 i

16 H Set QPASM to 1 to include support for quad serial line unit.

17 i Set QPASM to O to exclude quad line unit code.

18 i

19 000001 QPASM = 1 iSelect quad port code
20 00C017 MAXPOC = 15, iMax consecutive output chars to PI
21 ;

22 ;
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TST1I1O -— PRO/TSX-Plus terminal interrupt driver

1 .8BTTL TSTIO —-— PRO/TSX~Plus terminal interrupt driver *
2 B e et o o o e e e S e e e e s e
3 Q00000 .PSECT TSTIO

4 . ENABL LC

5 H

[ i TSTIO contain the interrupt processing code for sending and receiving
7 ; characters to DL11, DZ11i, and DH1l lines.

8 i

9 i Global definitions

10 H

11 .GLOBL  TSTIO. DLINT. DZOINT, CDSTRT. CDSTOP, NEDSOT
12 .GLOBL CDIRTN, CDIFL.G.: CDORTN, CDOFLG, NERDCDI, NEDCDO
13 .GLOBL ININT, CDSSPD, LINRTS, TTRSAV, TTINPT

i4 . GLOBL CDCLOK, CDGDSS, CDSDSS, CDSBRK, SETSPD

15 . GLOBL CDSTR2, CDSXON, CDSXOF, DLSTRT, DZSTRT

16 . GLOBL SILFET, TRNSTR., NEDCLO, TIOVEC, GETDSS, SETDSS
17 i

18 i @lobal references

19 ;
20 . GLOBL  $0ITIM, $XCHAR
21 . GLOBL.  KPARG, LMXLN
22 . GLOBL DHSSPD, VHSSPD. DHSBRK, VHEBRK
23 . GLOBL  LMXNUM
24 . GLOBL LSW3, LSWS

25 . GLOBL MXCSR, MXLNT

26 . GLOBL MXTBUF, MXTCR, NEDCHR, PR7, PSW
27 . GLOBL RLINE
=28 . GLOBL TBR, TRINT, TRRDY. TSR
29 . GLOBL DHSTRT, DHSTOP. DLSBRK, DZSBRK, DZ8SPD
30 . 6LOBL VHSTRT, DLCLOK, DLSSPD, $DHCDO

31 . GLOBL DHXON, DHXOFF, VHXON, VHXOFF

32 . GLOBL DZCLOK, DLEDSS, DZGDSS, DHEDSS, VHGDSS

33 . GLOBL DLSDSS, DZISDSS. DHEDSS, VHEDSS

34 . 6LOBL  LOUTIR, KPARS

35 .GLOBL LSW10

36 . GLOBL. $HISTP

37 . GLOBL  &8X0OFF, LCDTYP

38 . GLOBL  $SXON

39 . GLOBL  VHSTOP, INTPRI

40 . GLOBL  DHCLOK, VHCLOK
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TSTIO —= PRO/TSX-Plus terminal interrupt driver

1 B e e e e e e et e e e s -
o i Macro definitions:

3 ;

4 ; Disable interrupts

] ;

b .MACRO DISABL ;Disable interrupts

7 BIS #340, @#PSW

8 . ENDM DISABL

4 i

10 i Enable interrupts

i1 ;

12 . MACRO ENABL iEnable interrupts

i3 BIC INTPRI, @#PSW

14 . ENDM ENABL

15 ;

16 i €Call a routine in a system overlay

17 ;

18 . MACRO OCALL ENTADD

19 IF B, ENTADD
20 .ERROR ;OCALL without entry address

21 . ENDC

az CALL DOVRHC
23 . WORD ENTADD

24 . ENDM OCALL
295 ;
26 i The TTMAP and TTMAPX macros are used to map kernel—-mode paré to the
27 H terminal character buffer area. The previous contents of paré map
28 3 register are pushed on the stack and may be restored by using the
29 i UNMAP or UNMAPX macros.

30 i Rl must contain the line index number of the line whose buffers
31 i are being accessed.
32 i The difference between the TTMAP-UNMAP macros and the TTMAPX-UNMAPX
33 3 macros is that the X-versions are more efficient but may only bhe
34 i used from within interrupt service routines where we are guaranteed
35 i to be rTunning on the system stack.
36 5 The TTMAP and UNMAP versions of the macros must only be
37 i used in sections of code where the interrupts are disabled.
38 i

39 . MACRO TTMAPX

40 MoV LTTPAR(R1) . @#KPARS

41 . ENDM TTMAP X
42

43 ;

44 i
45 . MACRO UNMAPX
44 . ENDM UNMAP X
47 i
48 . MACRO TTMAP
49 MOy @HKPARG, MAPHLD

50 MOV LTTPAR(R1), @#KPARSG

51 . ENDM TTMAP

52 H

53 . MACRO UNMAP

924 MOV MAPHL.D, @#KPARA

95 . ENDM UNMAP
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TSTIO —— PRO/TS8X~Plus terminal interrupt driver
i § e e e e e o s o B i o o S e S e o e ] £ 1 o i 8 8 e e e S
2 ; Address vectors used to transfer control to device specific routines
3 ;i based on the device type code (CDX$xxx).
4 ;i Note: the entries in these vectors must be arranged in the same order
5 ; as the CDX$xxx values defined in TSGEN.
1) i
7 ; Table of routines to call to initiate transmission to a line
8 ;
9 i Inputs:
10 i R1 = Physical line index number.
il i
12 000000 TST10:
i3 1777707 CDSTRT = . -10 ; Offeet for absent DL, DZ.DH.DHV entries
14 000000 000120’ . WORD DORTS iProfessional console
15 00C002 0001207 . WORD DORTS ;iProfessional communications port
16 000004 0001207 . WORD DORTS iProfessional printer port
17 0000046 0001207 . WORD DORTS ;Professional quad serial line unit
18 i
19 ;i Table of routines used to perform actual hardware startup
20 H of output transmission.
21 ;
22 000000 CDSTR2 = . ~-10 ; Offset for absent DL, DZ, DH. DHV entries
23 002010 0001207 . WORD DORTS iProfessional console
24 000012 0001207 . WORD DORTS iProfessional communications port
25 000014 0001207 . WORD DORTS iProfessional printer port
26 000016 0001207 . WORD DORTS i Professional quad serial line unit
27 H
28 ; Table of routines to call to stop transmission to a line.
29 ; (These Toutines are used if a ctrl-5 is received)
30 i
31 H Inputs:
32 H R1 = Physical line index number.
33 ;
34 Q0C0107 CDSTOP = . ~10 ;Offset for absent DL, DZ, DH: DHV entries
35 000020 000120’ . WORD DORTS ;Professional console
36 000022 0001207 . WORD DORTS ;Professional communications port
37 000024 0001207 . WORD DORTS iProfessional printer port
38 000026 0001207 . WORD DORTS ;iProfessional quad serial line unit
39 ;
40 ; Table of routines called to stuff an XOFF (ctrl-8) into the output
41 i stream for a line.
42 ;
43 i Inputs:
44 i R1 = Line index number
435 i
46 000020 CDSXOF = . ~10 ;Of+teet for absent DL, DZ,DH, DHY entries
47 000030 0001747 . WORD DLXOFF ;Professional console
48 000032 0001207 . WORD DORTS iProfessional communications port
49 000034 000174 . WORD DLXOFF iProfessional printer port
50 000036 0001747 . WORD DLXOFF iProfessional quad serial line unit
o1 i ‘
52 ;i Table of routine called to stuff an XON {(ctrl-Q) into the output
53 ; stream for a line.
54 ;
v} 3 Inputs:
56 H R1 = Line index number.
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T8TIO —— PRO/TSX-Plus terminal interrupt driver
58 0000307 CDSXOMN = | ~10 ;Offset for absent DL, DZ,DH.DHV entries
59 000040 0002227 . WORD DL XON iProfessional console
&0 000042 0001207 . WORD DORTS ;Professional communications port
61 000044 Q002227 . WORD DL XON iProfessional printer port
&2 000046 Q002227 . WORD DLXON :Professional quad serial line unit
&3 ;
64 i Table of routines to be called on a 0.5 second basis to do line checking.
6D H
bb i Inputs:
&7 H Rl = Physical line index number.
68 i
69 0000407 CDCLOK = |, ~10 ;Offset for absent DL.DZ,DH, DHV entries
70 000050 000120 . WORD DORTS iProfessional console
71 002032 0001207 . WORD DORTS iProfessional communications port
72 000054 0001207 . WORD DORTS iProfessional printer port
73 000056 0001207 . WORD DORTS iProfessional quad serial line unit
74 i
75 i Table of routines to be called to get the data set status
74 i
77 i Inputs:
78 ; Rl = Physical line index number.
79 ;
80 i QOutputs:
g1 i RO = Generic data set status flags (MB$xxx)
82 i
83 000050 CDGD8s = . -10 ;O0ffset for absent DL, DZ, DH, DHY entries
84 000060 0001207 . WORD DORTS iProfessional console
85 000062 0001207 . WORD DORTS iProfessional communicaetions port
86 0CO064 0001207 . WORD DORTS iProfessional printer port
87 000646 0001207 . WORD DORTS iProfessional quad serisal line unit
88 H
89 i Table of routines to be called to set data set status
?0 i
1 ; Inputs:
92 ; RO = Data set control flags (MS®xxx)
93 i R1 = Physical line index number.
94 ;
95 000060 CDSDEs = . -10 ;Dffset for absent DL, DZ, DH, DHV entries
?4& Q00070 000120 . WORD DORTS iProfessional console
27 000072 0001207 . WORD DORTS sProfessional communications port
28 0C0074 000120 . WORD DORTS iProfessional printer port
29 QC0076 0001207 . WORD DORTS iProfessional quad serial line unit
100 i
101 i Table of routines to be called to control break transmission
102 ;
103 ; Inputs:
104 i RO = Break control flag (MS$BRK)
105 ; Rl = Physical line index number.
106 ;
107 000070 CDSBRK = . ~10 ;Offset for absent DL, DZ,DH.DHV entries
108 000100 000120’ . WORD DORTS iProfessional console
109 000102 0001207 . WORD DORTS iProfessional communications port
110 000104 0001207 . WORD DORTS iProfessional printer port
111 000106 0001207 . WORD DORTS iProfessional quad serial line unit
112 ;
113 i Table of routines to be called to control transmission speed

114 ;
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TSTIO —~ PRO/TS8X-Plus terminal interrupt driver
115 H Inputs:
116 i RO = Line speed code.
117 ; Rl = Line index number.
118 i
119 0001007 CDSSPD = . ~10 ;iOffset for absent DL, DZ,DH,DHV entries
120 000110 0001207 . WORD DORTS iProfessional console
121 000112 000120 . WORD DORTS ;iProfessional communications port
122 000114 000120° . WORD DORTS ;iProfessional printer port
123 000116 0001207 . WORD DORTS iProfessional quad serial line unit
124 ;
125 i Dummy routine to do a simple return
126 - ;
127 000120 000207 DORTS: RETURN
128 i
129 Bt ot e e s e e e T a1 o e -
130 i Pointer vector to routines in TSTIOX module that is relocated over TSINIT.
131 ;
132 000122 TIOVEC:
133 000122 000000 ININTP: . WORD 0
134 000124 000000 TTINPT: . WORD 0
135 000124 000000 SILFET: . WORD 0
136 000130 00C000 TTRSAV: . WORD 0
137 000132 000000 TRNSTR: . WORD o0
138 000134 000000 NEDCP: . WORD 0
139 000136 000000 CDORTN: . WORD 0
140 000140 000000 CDIRTN: . WORD 0
141 000142 000000 SNDFRE: . WORD 0
142 000144 177777 . WORD -1 ;8ignal end of vector
143 H
144 B et i e o e e - - ——— -
145 ; Data areas
146 ;
147 0001446 0Q00C00 MAPHLD: . WORD 0 ; TEMP CELL USED BY TTMAP MACRO
148 000150 000000 NEDCDI: . WORD 0 i Non—zero ==2 Need clock driven input proc
149 000152 000000 NEDCDO: . WORD 0 iNon—~zero == Need clock driven output proc
150 000154 00C000 NEDCLO: . WORD 0 i Non—zero ==3 Need CL ocutput processing
151 000156 000000 NEDSOT: . WORD 0 i Non—zero ==3 Need output—low job scheduling
152 i
153 i Byte data
154 ;
155 000140 000 CDIFLG: . BYTE 0 i Non—zero ==3 Input char fork routine running
156 000161 000 CDOFLG: . BYTE 0 i Non—zero ==2» QOutput char fork routine running
157 i Table used to select bit—~within-word corresponding to a line
158 000162 001 002 004 MXLBIT: .BYTE 1,2, 4,10, 20, 40, 100, 200

000165 010 020 040
000170 100 200

159 . EVEN
160 ;
161 i Ignore an interrupt
1462 ;
163 000172 000207 LINRTS: RETURN i Ignore interrupt

L
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DLXOFF —- Transmit XOFF character

1 .8BTTL DLXOFF —— Transmit XOFF character

2 B o et ot i s st s i o o e ot e e St S 5 S i 3 i o e R S £ o S A S Rt S e S B o Pt ot St S 8 S S 8 S S S o 5 8 s i S S oA e 3 £ 4 S i Y S S S e S S
3 i DLXOFF is called to transmit an XOFF {(ctrl-S5) character to stop

4 ; transmission to us.

5 i

é ; Inputs:

7 i R1 = Line index number.

8 ;

? 000174 LXOFF:

10 H

i1 ; Set flag saying we have stopped the sender

12 H

13 000174 052761 0000006 000000¢ BIS #EHISTP, LSWI0O(R1); Set flag saying we have stopped sender
14 H

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

17 H

18 000202 052761 0000006 0000006 BIS #ESX0OFF, LBW10O(R1); Set flag saying to send XOFF

19 ;
20 ; Start the transmitter
21 i
22 000210 016100 0000006 MOV LCDTYP(R1), RO ;Get device type code index
23 000214 004770 177770 CALL @CDSTRT(RO) iCall routine to start the transmitter
24 ;

25 ; Finished
26 i

27 000220 000207 RETURN
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DLXON ~- Transmit XON character
1 .SBTTL DLXON —— Transmit XON character
2 T e e o e b ! ol £ Tt . e e ot e o e i e S e et
3 ; DLXON is called to transmit an XON (ctrl-Q) character.
4 i
5 i Inputs:
b6 ; R1 = Line index number.
7 ;
8 000222 DL XON:
9 ;
10 i Clear flag that says XOFF has been sent
11 i
12 000222 042761 0000006 0000006 BIC #EHISTP, LESWI10O(R1):Clear flag that sauys XOFF has been sent
13 3
14 ;i 8Bet flag to cause an XON character to be sent by the transmitter
15 i interrupt routine.
16 H
17 0COH230 052761 0000006 000000G BIS #$ESXON, LSWI10{(R1); Force transmission of XON
18 ;
19 i Start the transmitter
20 3
21 000236 016100 0000006 MOV LCDTYP(R1): RO iGet device type index number
22 000242 004770 1777707 CALL @CDSTRT(RO) ;i Call routine to start the transmitter
23 i
24 H Finished
29 ;

26 000246 000207 RETURN
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DLINT —— DL terminal output interrupt entry point

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

2 B e e e i o . o G e e £ 0 )t ot £ e e e
3 i DLINT contains the DL device specific output interrupt service routine.
4 i The interrupt is vectored directly to an instruction sequence of the

5 ; form

) i

7 i JSR R4, @H#DL.INT

8 ; . WORD line_number

9 i

10 i Thus on entry to DLINT R4 has been saved on the stack and currently

1 i points to a word containing the line index number.

12 ;

13 i

14 0C0250 01C044 DLINT: MOV RO, —(SP) i Bave registers (R4 already on stack)
13 ;

146 i Obtain the interrupting physical line number.

17 H

18 000252 011404 MOV (R4).,R4 ;i Get physical line index number
19 i
20 ; Get next character to transmit
21 ;
22 000254 004774 0000006 CALL @LOUTIR{(R4) iGet next character for line
23 000260 103417 BCS DLCLR iBr if no character available
24 i
29 i Transmit the character contained in RO.
26 i
27 00D262 05274644 0000006 0000006 BIS #EXCHAR, LSW3{(R4) iSet transmitter busy flag
28 000270 0427464 0000006 0000006 BIC #EO0ITIM, LEWS (R4S} iStart timer to catch lost interrupts
29 0002746 032774 0000006 0000006 1%: BIT #TRRDY, @TSR{R4) iMake sure transmitter is ready
30 009304 001774 BEQ 1% i Should never loop here
31 Q003046 110074 0000006 MOVB RO, @TBR(R4) i Transmit the character
32 ;
33 ; Finished. Return from interrupt.
34 H
35 000312 012600 DLRTN: MOV (SP)+, RO
36 000314 012604 MOV (SP)+, R4 iR4 was pushed by JSR instruction
37 000316 000002 RTI
38 ;
39 i Disable transmit interrupts.
40 ;
41 000320 042764 0000006 0000006 DLCLR: BIC #EXCHAR, LSW3(R4) i8et not busy transmit flag
42 000326 042774 0000006 0000006 BIC #TRINT, @TSR{R4) ;Disable transmit interrupt enable
43 000334 000746 BR DLRTN iReturn from interrupt
44
43 SBTTL DLSTRT —-- Start output to a DL11 line
46 § o e e o e e e v s 0 i e 1 7 e 1 e e e e o e
47 ;i Start output to a DL11 line.
48 i Enable transmit interrupts.
49 ; R1 = Physical line number
50 ;

51 000336 052771 0000006 0000006 DLSTRT: BIS #TRINT. @TSR(R1) iEnable transmit interrupt enable
52 000344 000207 RETURN
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NEDCHR —~— Get next character for output
1 .8BTTL NEDCHR ~- Get next character for output
2 B e et i e ) T e e e Tl 7 e i b i
3 i This is a dummy resident routine which calls the relocated
4 i NEDCHR routine in the TSTIOX module
5 H
& 000346 000177 177562 NEDCHR: JMP @NEDCP iCall routine in TSTIOX
7 H
8 B e e e e e e e o o e e — e
9 5 This is a dummy resident routine which calls the relocated
10 ; ININT routine in the TSTIUOX module
11 ;
12 000352 000177 177544 ININT: JMP @ININTP iCall routine in TSTIOX

-
L
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SETSPD —— Set transmit/receive speed for a line

1 .SBTTL SETSPD —— Set transmit/receive speed for a line
2 B e e e e e i e b S e G s o S 2 T s e e e e i % st s e e e
3 H SETSPD is called to set the transmit/receive speed for a line.
4 ;

2 ; Inputs:

6 ; RO = Speed code.

7 ; Rl = Line index number of line being set

8 i

9 000356 010246 SETSFD: MOV R2, -(8P)

10 0003460 013746 0000006 MoV @HKPARS, —(8P) i SBave kpar 5 in case an overlay is calling us
i1 i

i2 i Call hardware dependent routine to set the speed

13 ;

14 0C0364 016102 0000006 MOV LCDTYP(R1),R2 iGet hardware device type code
15 000370 004772 0001007 CALL @CDSSPD(R2) iCall routine to set the speed
16 i

17 ; Finished

i8 i

19 000374 012637 0000006 MoV (SP)+, @GHKPARD
20 000400 012602 MoV (SP)+,R2

21 000402 000207 RETURN
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GETDSS/SETDSS —— Get/set data set status

(e
RN OO NDTPORRWMN -

-

Pt b et b b b e
SOND>U AL

ny

n

PRI PR
NP WUN=O

)

LR

Ry
w0

000404
000406
000410

000414
000416

000422
000426
000432
000434
000440
000442

000446
000452
000454
000456

005046
000402
012746

010244
013746

016102
005766
001003
00477
000402
004772

012637
012602
005724
000207

000001

0000006

0000006
000004

000050

0000&0

0000006

. SBTTL

GETDSS/BETDSS

Page 10

-- Get/set data set status

S0 ot et Mt et i e Soes Fote M baom haat e oot Fhots See S v et e Sovws Smewe Sevte dBere Petse e Sevte Sebtm Hbm Semad Somme AR $0845 0S4 SURSR OGRS SHeS Seem Seems vt PeeE SO WO S $984 Gt 000 e Sbehe Svpow sea Sheme faes Shie SAd Pt S0 FoVRS SYRRS SP B Y St SaEEY sente Soam Samn oemet Base $0098

Inputs: R1 contains line index

For set,
Outputs: For get.

GETDSS: CLR

BR

SETDSS: MOV

D8SCOM: MoV

i

FJ L N

MOV

- (8SP)
DSSCOM
#1, -(5P)

R&, -(5P)
@HKPARS, ~(8P)

options are in RO (for @CDSDSS routine)
options are returned in RO (by @CDGDSS routine)

i Say we are getting status
i Br to common routine
i Say we are setting data set status

i Save KPAR 5 in case overlay is calling us

Call hardware dependent routine to get current data set status

MOV
TST
BNE
CALL
BR

$: CALL

Clean up and

$: MOV
MoV
TST
RETURN

LCDTYP(R1),R2
4(8P)

1%
@CDGDSS(RA)
2%

@CDSDES (Ra)

return

(8P )+, @HKPARD
(SP)+, R2
(SP)+

iGet hardware device type code
;Get or set data set status?

;i Br if set

iGet data set status {(into RO)
iBr to exit

; Set data set status (from RO)

iRestore KPAR 5 mapping

i Remove GET/SET flag from stack

A
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DZOINT, DZSTRT (Dummies)

i .SBTTL  DZOINT, DZSTRT (Dummies)

o § e o o o e e e e o et e s o —— e e e e e e e e e e e e
3 ; TSINIT requires an entry for DZOINT for initializing mux line

4 i {including the Qual-S5LU), so create a dummy DZ output interrupt
5 i routine to just throw DZ output interrupts (which will never

& i happen anyway on the Pro) away.

7 i

8 000460 012605 DZOINT: MOV (SP)Y+,R5 iWas pushed by JSR RS, @#DZOINT

9 000462 000002 RTI ;Discard interrupt

10 i

11 i  TSEXCZ2 requires an entry point for DZSTRT.

i2 i

13 000464 000207 DZSTRT: RETURN ; Dummy routine

14 i

15 i End of modified and truncated TSTIO section.

14 i
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TSXPRO ~- Digital PRO-3xx specific routines
1 .BBTTL TSXPRO —— Digital PRUO-3xx specific routines
= 3 e it e e o ke e e o o it i ot S 1 e e R Rt i B o St 5 T P S5 i e S St S s S et S S S ST e e e S S St S P R i I S o e S S 0
3 000000 .C8SECT TS8XPRO
4 0090000 TSXPRO:
5 000000 PROBAS:
é i
7 ; TS8X-Plus interface routines for Digital PRO-3xx series
8 ; personal computers.
9 i
10 i Global definitions
11 ;
12 . GLOBL TS8XPRO
13 . GLOBL PROSIZ, PROLIN, PROINI, PROHAN, PIHAN, PRONOP
14 .GLOBL PIDRIV
15 ;
16 i Global references
17 ;
18 . GLOBL FRKCQE, DOSCHD, CORUSR, LXCL
19 . GLOBL LMXPRM, $XCHAR., LSW3, $0ITIM, LSWS, PROSLT
20 .GLOBL FORK, INTEN, TTINPT, RBERR., OVRRUN, FRMERR, RCVPAR
21 . GLOBL RSR, PSW: INTPRI, CDSTRT., CDGDSS, CDSDSS, $PHONE, ILSW2
22 . GLOBL LCDTYP, CDX$PC. CDX%PP, M5$DTR, MS$CAR, MS$RNG
23 . GLOBL PROBRK., $DEAD, PPTERM, LSTHL., CDX$PI, $HISTP
24 .6GLOBL INVEC, LOUTIR, 894600, CDSXOF, CDSXON
25 . GLOBL KPARS, KPAR&, VPARS, VPARG, PISRT, CDCLOK, VSWPSL
26 .GLOBL. RT$BAS, IOFIN, FP$PIO, LSW10. $SXON, $SX0FF
27 . GLOBL. MS$BRK, CDSBRK. CDSSPD, VT100.: ITRMTP., TTRSAV
28 . GLOBL LP$5PD, LP$PAR, LP$0ODD, LP$7BT. 54800
29 . GLOBL RPRCSR, RPRVEC, DWTYPE, VIDCSR, CDX$QP
30 . GLOBL  SROMMR, SR3MMR. MMENBL., EMMAP, L MXNUM, LMXLN

31 . GLOBL MXVEC, MXCSR, PROBUF
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Macros

1 .8BTTL Macros

e § T e e it o e i s e S i S S A o o e e ot o
3 i Macro to disable interrupts
4 i

5 . MACRO DISABL

& BIS #340, @#PSW

7 . ENDM DISABL

8 ;

9 i Macro to enable interrupts
10 ;

11 . MACRO ENABL

12 BIC INTPRI, @#PSW

13 .ENDM  ENABL
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Data areas

1 .8BTTL Data areas
= e et e o o o s s o e s e ) ! i i S e S o B et 2 e
3 i Vector of addresses used to move information between TSXPRO and PI handler.
4 i
5 000000 PROVEC:
é i
7 i Addresses passed from the PI handler to TSXPRO
8 ;
? 000000 00C000 PIINAD: . WORD 0 iAddress of initialization code
10 000002 Q00000 PIINWD: . WORD 0 iNumber of words of initialization code
il 000004 (O0C000 PIX0OCH: . WORD 0 ;Routine called to send a char to the video
12 000006 000000 PIXEOF: . WORD 0 iRoutine called for end-—of—frame interrupts
13 000010 000000 PIXICH: . WORD 0 i Routine to process keyboard input interrupts
14 000012 000600 PIXIOI: . WORD 0 iRoutine to process keyboard output interrupts
15 000014 000000 PIXIO0OQ: . WORD 0 iRoutine to process an 1/0 queue request
16 00C016 00C000 $VDCSR: . WORD 0 iAddress of video CER address
17 004020 000000 REENAB: . WORD ] ;iPointer to REENAB cell
18 000022 000000 PRIOO: . WORD 0 iPointer to PRIOO cell
19 000024 000000 VDFLAG: . WORD 0] iPointer to VDFLAG cell
20 000026 000000 PIGOFL: . WORD 0 ;iPointer to PIGOFL cell (1==2PI run., O==>2stop)
21 ;
22 ;i Addresses passed from TSXPRO to the PI handler
23 ;
24 000030 0021567 . WORD KBDCHR iRoutine to process an input character
25 000032 0000006 . WORD FORK ;Address of system . FORK routine
26 000034 0017407 . WORD PINDCH iRoutine to get next char to send
27 000036 0011727 . WORD GPRCSR iRoutine to get CSR address for device
28 000040 001254 . WORD GETSLT iRoutine to get option slot # for device
29 i
20 ;i End of address vector
31 ;
32 000042 000000 . WORD 0 i End of PROVEC vector
33 ;
34 B e i o 1 e e o e e e
35 i Data areas:
36 ;
37 000044 Q00000 PILINE: . WORD 0 ;# of line connected to Pro console
38 000046 000000 PPLINE: . WORD ] ;# of line connected to printer port
39 000050 000000 CPLINE: . WORD O i# of line connected to communications port
40 000052 000000 PIBASE: . WORD 0 ; Base &4-byte block # of PI handler
41 000054 000000 PIOIFL: . WORD 0 iNon—~zero ==3 Doing PI output interrupt
42 Q000586 177777 PISCNT: . WORD -1 ;Counts output starts per clock period
43 Q00060 042550 R50PI: . RADSO /PI / iName of PI handler
44 000062 000000 VIDSLT: . WORD 0 ;Option slot # where video controller is
45 000064 000000 VIDVEC: .WORD 0O ;Address of video vector A
46 000066 000000 QPCSR: . WORD 0 ;Address of base of registers for quad port
47 0C0D70 Q00000 QPVEC: . WORD 0 ;Address of vector for quad port
48 0CC072 000017 PIMOC: . WORD MAXPOC illimit consecutive ocutput chars to PI
49 i
50 i Table of possible video device ID values
51 i
52 Q00074 001002 VIDTBL: . WORD 1002 ; 350 video
53 0000746 000050 . WORD 50 ; 380 video
54 0C0100 010050 . WORD 10050 ; 380 video with EBO
55 000102 002002 . WORD 2002 i IVIS video
56 H

57 H Byte data
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Data areas

58

59 000104
000107

60 000110

61 000111

b2

000
000
000
co0

000

000

;
QPL.X:

QPMODM:
QPSL.OT:

. BYTE

. BYTE
. BYTE
. EVEN

0,0,0,0

0
0

Page 14-1

iLine #’s connected to each quad port line

3 0==24/0 configuration, 1==32/2 configuration
;8lot # where quad port controller installed
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System control register

ot ek

OO ONDOCURUON-

173700

000007
000020
000200

Page 15

.8BTTL System control register

i Control values in system status register

PSSREG

$

i Flags in status register

s

SS$BNK
SSEMON
SS$BRK

I

173700

7
20

200

iAddress of status register

iMask for memory bank information
iMonitor—-present flag
; Break enable flag for diagnostic port
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Interrupt control values

NOND>URLQN -~

173200
173202
173204
173206
173210

173212

000001
000002
000004
000010
000020
000140
000200
000200

000000
000020
000030
000040
000050
0000&0
000070
000100
000110
000120
000130
000140
000160
000170
000200
000240
000260
000300
000340

000001
000002
000003
000004
000005
00C006
000007

.8BTTL Interrupt control values

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

Addresses of control registers

- e % e e

ICODR = 173200 ;i Interrupt controller O data register
ICOCSR = 173202 i Interrupt controller O control register
IC1DR = 173204 i Interrupt controller 1 data register
ICICSR = 173206 i Interrupt controller 1 control register
ICZ2DR = 173210 i Interrupt controller 2 data register

= 173212 ;i Interrupt controller 2 control register

IC2CSR

3
; Interrupt Mode Register

IM$PM

= 1 iPriority mode (O=fixed, l=rotating)

IM$VE = p) ;Vector selection

IMEIM = 4 i Interrupt mode (1==3Do not interrupt)

IMEGIP = 10 i Group interrupt polarity

IMEIRP = 20 i Interrupt request polarity

IM$RP = 140 iMask for register preselect values

IM$MM = 200 iMaster mask (l==3Enable group interrupts)
= 200 iStandard value for TSX-Plus

IM$STV
i
i Command values that can be stored into CSR register

IMSRST

= Q00 iReset
IM$ZRM = 020 ;Clear bits in IRR and IMR registers
IMECRM = 030 ;iClear single bit in IRR and IMR registers
IM$ZM = 040 iClear all bits in IMR register
IM&CM = 050 ;iClear single bit in IMR register
IM&OM = 060 ; Get all bits in IMR register to one
IM$SM = 070 ;8et single bit in IMR register
IM$ZR = 100 ;iClear all bits in IRR register
IM$CR = 110 ;iClear single bit in IRR register
IM$OR = 120 ; Set all bits in IRR register to ones
IM$SR = 130 iSet single bit in IRR register
IMSCHP = 140 iClear highest priority ISR bit
IM$ZS = 160 iClear ISR register to zero
IM$CS = 170 iClear single bit in ISR register
IMELMB = 200 i L.oad mode bits
IMECMB = 240 i Control mode bits
IM$PR = 260 iPreselect IMR register
IMEPA = 300 iPreselect ACR register

= 340 iPreselect response memory

IM$PRM

¥

H Values used with command codes to select specific interrupts

IM$KBR

= 1 ; ICO - Keyboard receiver interrupt
IMEKBT = b= ; ICO — Keyboard transmitter interrupt
IM$CPD = 3 ; ICO — Communications port data transfer
IM$CPM = 4 ; ICO — Communications port modem change
IM$PPR = 5 ; ICO — Printer port receiver interrupt
IM$PPT = & ; ICO — Printer port transmitter interrupt
IMECLK = 7 ; ICO - Clock interrupt
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Video display control values

1 .8BTTL Video display control values

2 § e i e s o e S 1 £ o 7 it i % s s
3 i The following values relate to the video display.

4 ;

5 ;i Control flags in Constrol/status register

6 i

7 000001 VPLMD = 1 iline mode definition

8 000002 VPEIMD = 2 iInterlace mode definition

9 000040 VP$OEF = 40 i0dd/Even frame flag
10 000100 VPS$EFI = 100 ;End of frame interrupt enable
i 000200 VP$EOF = 200 iEnd of frame flag
12 001400 VP$COO = 1400 iMask for class of operation
13 002000 VP$CME = 2000 ;iColor map enable
14 010000 VPSOMP = 10000 ;Option module presence flag
15 040000 VP$DOI = 40000 ;i Done interrupt enable

16 100000 VP$TRD = 100000 i Transfer done flag
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Printer port control values

1 .8BTTL Printer port control values

2 B e e e e e e e e e e e e e . o e o ottt o s ! S o . e e . s St e s e e e . e S, i s o o e o
3 i The following values relate to the "printer port” which can optionally
4 i be used as a time—sharing terminal under TSX-Plus.

5 i

& F Register addresses and vectors

7 ;

8 173400 PP$DBR = 173400 ;Data buffer register

9 173402 PP$STR = 173402 i Status register

10 173404 PPEMDR = 173404 i Mode registers

11 173406 PP$CMR = 1734064 i Command register _

12 177560 PP$RCS = 177560 iReceiver CS5R for maintenance mode

13 177564 PP$TCS = 177564 i Transmitter CSR for maintenance mode
14 ;

15 000220 PP$RCV = 220 i Receiver vector

16 000224 PP$TRV = 224 i Transmitter vector

17 i

i8 i Flags in the status register

19 ;
20 Q00001 PP$TR = 1 iTransmitter ready
21 000002 PP$RD = b iReceive done
22 000010 PP$PE = 10 iParity error detected
23 000020 PP40E = 20 ; Overrun error
24 0000490 PP$FE = 40 i Framing error
25 000200 PP4$DSR = 200 iData set ready
26 ;
27 i Flags in mode register 1
28 ;
29 000014 PP$LEN = i4 iMask for character length
30 000010 PP$7BT = 10 i7 bit characters
31 000014 PP$8BT = 14 i8 bit characters
32 000020 PP$PAR = 20 iEnable parity control
33 000040 PPSEVN = 40 i 1==Ceven parity, O==2odd parity
34 000300 PP$SBL = 300 ;Mask for stop bit length
35 000102 PP$MIF = 102 i Standard mode register 1 value for TSX-Plus
36 i
37 i Flags in mode register 2
a8 ;
39 Q00017 PP$BRS = 17 iMask for baud rate select field
40 Q00260 PP$M2F = 260 i Standard mode register 2 value for TSX—-Plus
41 i
42 i Command register
43 i
44 000001 PP$TEN = 1 i Transmitter enable

43 000002 PP$DTR = 2 iData terminal ready

46 000004 PP$REN = 4 iReceiver enable
47 000010 PP%FB = 10 iForce break transmission

48 000020 PP$RE = 20 iReset error
49 000040 PP$RTS = 40 iRequest to send

50 Q00300 PP40OM = 300 iOperating mode mask

51 00047 PPECMF = 47 i 8tandard command register value for TSX~Plus
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Communications port control values

1 .8BTTL Communications port control values
pacs 3 e ko s e b S e S it St T S S S e S S G S o o ST kS k. G £ B St e S - -
3 i Control values for the communications port which may be used as
4 i a T8X-Plus time—-sharing line.
5 ;
& i Control registers and vectors
7 i
8 173300 CP$DBR = 173300 iData buffer register
? 173302 CP4CAR = 173302 ;Control/status register A
10 173306 CP$CBR = 173306 iControl/status register B
i1 173310 CPEMOR = 173310 ; Modem control register O
i2 173312 CP$MIR = 173312 i Modem control register 1
13 173314 CP$BRR = 173314 i Baud rate register
14 i
15 000210 CP$RTV = 210 iReceive/transmit vector
16 000214 CP$MCY = 214 iModem change vector
17 i
18 i Control/status Register A
19 ;
20 00C007 CP$ARP = 7 iMask to select read/write sub-register
21 000070 CP$ACM = 70 ;Mask for command bits
22 000300 CP$CRC = 300 iMask for CRC control bits
23 i
24 ;i Read/Write sub-register select values
25 ; {(These values are stored into CP$ARP and CP$BRP to select sub registers)
26 i
27 0000200 CP$WRO = 0 iWrite register O
28 000C01 CP$WR1 = 1 iWrite register 1
29 000002 CP$WRZ = b iWrite register 2
30 000003 CP$WR3 = 3 iWrite register 3
31 000004 CP$WR4 = 4 iWrite register 4
32 000005 CPSWRS = 35 iWrite register 5
33 000006 CP$WR6 = 6 iWrite register 6
34 000007 CPEWR7 = 7 iWrite register 7
35 000000 CP$RRO = 0 iRead register O
36 000001 CP$RR1 = 1 i Read register 1
37 000002 CP$RR2 = 2 iRead register &2
38 ;
39 i  Command values for WRO under control/status register A
40 i
41 000010 CP45A = 10 i Send abort
42 000020 CP$RES = 20 iReset external interrupt
43 000030 CP$CR = 30 i Channel reset
44 000040 CP$EIR = 40 iEnable interrupt on next char received
435 000050 CP$RTI = 50 iReset transmitter interrupt pending
46 0Q0060 CP$ER = 60 iError reset
47 000070 CP$EI = 70 ;End of interrupt
48 i
49 ;i Bub-register WR1 under control/status register A
30 i
51 000001 CP$EIE = 1 iExternal interrupt enable
52 000002 CP$TIE = 2 ; Transmitter interrupt enable
53 000030 CP$RIE = 30 i Mask for receiver interrupt enable flags
54 i
35 H Sub-register WR3 under control/status register A
56 H
57 000001 CPESREN = 1 ;i Receiver enable
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Communications port control values

58
59
&0
61
62
&3
64
65
&b
&7
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
gé
a7
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

000002
000004
000010
000020
000300
000100
000300
00C001

000001
000002
000014
0000460
000300
000104

000001
000004
000010
000020
00C014
000040
000140
000010

000001
000C0o=2
000004
000020
000100
000200

000C01
000016
000020
000040
000100
000200

000007

000004

CP4$8CL. = 2 i Bync character load inhibit
CP$AGBM = 4 ; Address search mode
CP$RCE = 10 iReceiver CRC enable
CP$EHP = 20 iEnter hunt phase
CP$RCL = 300 ;iReceiver character length
CP$7BR = 100 ;7 bit characters
CP$8BR = 300 ;8 bit characters
= 001 ;i Standard value for TSX-Plus

CP$AW3

3

i

CP$PAR

Sub—register WR4 under control/status register A

= 1 ;Parity enable
CP$EVN = 2 i 1==Zeven parity., O==2odd parity
CP$SBS = 14 iMask for stop bits select value
CP48MS = 60 iMask for synchronous mode control flags
CP$CMM = 300 iMask for clock mode value
= 104 ; Standard value for TS5X-Plus

CPsAW4

3

i

CP$TCE

Sub-register WRS under control/status register A

= 1 i Transmitter CRC enable
CP$CCE = 4 ; CRC polynomial select
CP$TEN = 10 i Transmitter enable
CP4$5B = 20 i Send break
CP$LEN = 14 i Transmitter character length
CP$7BT = 040 ;7 bit characters
CP$8BT = 140 ;8 bit characters

= 010 ; Standard value for TSX-Plus

CP$AWD

?

i

Sub-register RRO under control/status register A

Kl

CP$RCA = 1 iReceive character available

CP$INP = P i Interrupt pending

CP4TBM = 4 ; Transmit buffer empty

CP$5H = 20 i 8ync/hunt

CP$TEM = 100 i Transmitter underrun/end of message
= 200 ;i Break received

CP$BR

?

i

CP$AS

Sub~register RR!1 under control/status register A

= 1 iAll sent ~- Transmitter ready for next char
CP$RC = 16 iMask for residue codes
CP$RPE = 20 ;i Received parity error
CP$ROE = 40 iReceiver overrun error
CP$RFE = 100 ; Framing error
= 200 iEnd of frame

CPSEQF

1

H

Control/status Register B

CPEBRP = 7 iMask to select sub-register

3

i

Sub-register WR1 under control/status register B

CP$BW1 = 4 i Standard value for TS8X-Plus

H
i

H

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

115 077777
116
117
118
119 0000020
120 000024
121 000030
122 000034
123
124
125
126 000001
127 000002
128 000004
129 000010
130 000020
131 000140
132 000200
133 000030
134
135
136
137 00C004
138 000010
139 000020
140 000040
141 000100
142 000200

CP$BW2

3

77777 ; Standard value for TSX-Plus

i Sub-register RR2 under control/status register B

CPEITE
CP4$IES
CP$IRC
CP$ISR

3

I I

0 ; Transmitter buffer empty

24 iExternal status change

30 iReceiver character available
34 iSpecial receiver condition

i Modem Control Register O

CPsLL
CP%RL
CP4$SR5
CP$RTS
CP$DTR
CP$CS
CP$MM
CPEMCO

»

B uunun

1 iLocal loopback

2 i Remote loopback

4 ;8ignaling rate select

10 i Request to send

20 iData terminal ready

140 iMask for clock source values
200 iMaintenance mode

30 ; Standard value for TS8X-Plus

i Modem Control Register 1

CP$8MI
CP$TI
CP$CD
CP$CTS
CP$RI
CP+DSR

(LI I 1 O 1}

4 i Speed mode indicator
10 i Test indicator

20 iCarrier detect

40 iClear to send

100 ;iRing indicator

200 iData set ready
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Quad Serial Line Unit control values

1 .SBTTL Quad Serial Line Unit control values
2 B e e e e e e e e o o e £ 1 e ! e St i e S e
3 i
4 ; Device ID for quad serial line unit
] i
& 0000&4 QP$1ID = &4 i Device ID for quad serial line unit
7 H
8 ;3 Addresses of registers relative to base address for module
4 i
10 ;i Read registers
4 ;
i2 000004 QAPRMSR = 004 iModule status register
13 000100 QPRMRA = 100 iMode Tegister A
14 000102 QPRSRA = 102 ;i 8tatus register A
15 000106 QPRRRA = 106 iReceiver register A
16 000112 @QPRISR = 112 i Interrupt status register
17 000120 QPRMRB = 120 iMode register B
18 000122 QPRSRB = 122 ;i 8tatus register B
19 00012646 QPRRRB = 126 iReceiver register B
20 000132 QPRIP = 132 i Input port
21 i
22 i Write registers
23 ;
24 000102 QPRCSA = 102 iClock select A
25 000104 QPRCRA = 104 i Command register A
26 000106 QPRTRA = 106 ; Transmitter register A
27 000110 QPRACR = 110 jAuxiliary control register
28 000112 QPRIMR = 112 i Interrupt mask register
29 000122 QPRCSB = 122 iClock select B
30 000124 QPRTRB = 126 ; Transmitter register B
31 000132 QPROPC = 132 iOutput port configuration register
32 000134 QPRSOP = 134 i Set output port bits register
33 000136 QPRROP = 138 iReset 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 ;
40 i Control flags for the quad serial line unit.
41 i
42 i Module status register
43 i
44 - 000004 QP$22C = 4 2/2 coanfiguration
45 000010 QP4$40C = 10 ;470 configuration
46 000100 QP$IEN = 100 iInterrupt enable
47 i
48 ; Mode register 1
49 i
50 000002 QP$7BR = 2 i7 bit characters
51 000003 QP48BR = 3 i8 bit characters
52 000004 QP$0DD = 4 iOn ==2> 0Odd parity
53 000020 QP$NPR = 20 iNo parity (off==>Want parity)
54 000040 QP$BEM = 40 ;iBlock error mode
55 000100 OP$SFL = 100 iInterrupt when silo full
56 000200 QP$RXR = 200 ;iReceiver RTS control

57 ;

Page 20
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Quad Serial Line Unit control values

58 i Mode register 2

59 i

&0 Q00007 QP$1SB = 7 iOne stop bit

61 000017 QP$2SB = 17 ; Two stop bits

62 000020 QP$TCE = 20 i Transmitter CTS enable

&3 000040 QP$TRS = 40 ;i Transmitter RTS enable

&4 i

65 i Command register

bbb ;

&7 Q00001 QP$ERX = 1 iEnable receiver

&8 eloleleolern) QP$DRX = 2 ;Disable receiver

&9 000004 QP$ETX = 4 iEnable transmitter

70 000010 QP$DTX = 10 ;iDisable transmitter

71 H

72 i  Command values for command register

73 i

74 000020 QP$RPR = 20 ;iReset MR pointer

75 000040 QPHRRX = 40 iReset receiver

76 000060 QPHERTX = &0 iReset transmitter

77 000100 QP$RES = 100 ;i Reset error status

78 000120 QP$RBC = 120 iReset break change interrupt
79 000140 QP$SBT = 140 ; Start break transmission

g0 000160 QP$EBT = 160 ;End break transmission

g1 ;

82 i Status register

83 i

84 Q00001 QP$RDN = 1 iReceiver ready {(character received)
85 000002 QP$FFL. = 2 i FIFO silo full

86 000004 GP$TDN = 4 i Transmitter ready (finished sending char)
87 000010 QP$TEM = 10 i Transmitter buffer empty

88 000020 QP$ROE = 20 iReceiver overrun error

89 000040 QP$RPE = 40 iReceived parity error

20 000100 QP$RFE = 100 iReceived framing error

1 000200 QP$BRK = 200 iReceived break

2 H

?3 i Auxiliary control register

94 i

25 0003460 QP EAWA = 360 i 8tandard value for TSX-Plus

246 ;

?7 i Interrupt status register

o8 ;

?9 000001 QPETAR = 1 iTransmitter A finished transmission
100 000002 QP$RAR = b iReceiver A has & character

101 000C04 QP$BCA = 4 iReceiver A break status change
102 000010 QP$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 QP$BCB = 100 iReceiver B break status change
106 000200 QP$IPC = 200 ; Input port status change

107 ;

108 H Interrupt mask register

109

110 000043 AP$AWI = 063 i Standard value for TS8X-Plus
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PROINI -— General initialization for Pro

1

2

3

4

5 000112 0101446

é

7

8

2 000114 004737 000270

10

i1

i2

13 000120 012701 000074

14 000124 012100

15 Q00126 004737 0012547

i6 000132 103774

17 000134 010037 0000627

18 000140 072027 000003

19 000144 062700 000300
20 000150 010037 0000647
21 000154 013700 0000627
22 0CD160 072027 000007
23 000164 062700 174000
24 000170 010037 0000006
25
26
27
28
29 000174 012737 0011267 0000006
30 000202 012737 0011307 0000006
31
32
33
34 000210 113700 177560
35 000214 153700 177564
36 000220 001405
37 000222 105237 0000006
38
39

40

41

42 000226 005727 0000006

43 000232 001004

44 000234 042737 000200 173700
45 000242 000406

446 000244 052737 000200 173700
47 000252 012737 000067 173406
48
49

50

51 000260

52

53 0C02&60 004737 00444607

54

55

56

i

PROINI: MOV

i
i

i

1%:;

e e e %me

e e %es e

4%
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.SBTTL PROINI —~ General initialization for Pro

Perform general system initialization for PRO
R1,-(SP)

Set up information about which device is installed in each option slot

CALL INISLT

Set up address of video interrupt vector and CSR

MoV #VIDTBL. R1 iPoint to table with video ID’s

MOV (R1)+, RO iGet next possible video device ID
CALL GETSLT iBee if we can find this 1D

BCS 1% il.oop if not

MOV RO, VIDSLT i Save video option slot number

ASH #3, RO iConvert slot # to interrupt address
ADD #300. RO

MOV RO, VIDVEC i Save address of video int vector
MOV VIDSLT, RO ;i Get video slot #

ASH #7, RO ;i CBR addresses are 200 apart per slot
ADD #174000. RO i Add address of CSR for slot O

Mav RO, VIDCSR i Set CSR address for video

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

Mov
MOV

#GPVVEC, RPRVEC
#GPVCSR, RPRCSR

iRoutine to get PRO vector addresses
iRoutine to get PRO CS5R addresses
ta the printer port.

Determine if a terminal is connected

MOovB @H#PP%RCS, RO iGet receiver control register
BISB CHPP$TCS,: RO i Combine flags from transmitter
BEQ 4% iBr if terminal not connected

INCB PPTERM i Remember terminal on printer port

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

ST #PROBRK ;i Is break control wanted?
BNE 2% iBr if yes

BIC #SSEBRK, CHPSSREG iDisable break control

BR 5%

BIS #ESSEBRK, CHPSSREG iEnable break ODT entry
MOV #PP$CMF 'PPS$RE, @#PP$CMR iEnable printer port

Perform initialization for quad serial line unit

. IF NE.: QPASM iDo if quad line support wanted
CALL. QPINIT iInit quad line wnit
. ENDC i NE, QPASM

Finished
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PROINI -~ General initialization for Pro

58 000264 012601 9% MOV (SP)Y+, R1
59 000266 000207 RETURN
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INISLT —— Set up information about option slots

1 .S5BTTL INISLT —— Set up information about option slots

2 B e e e e et o 7 s S ! i o o —— e e
3 ; This Toutine initislizes a table that contains the device ID’s of
4 ; devices installed in each of the PRO option slots.

S ;

é& 000270 010146 INISLT: MOV R1, -(SP)

7 000272 010246 MOV R2, —(8P)

8 ;

9 i Map KPARS to system configuration table

10 ;

11 000274 QOE0C01 CLR Ri iGet byte value without sign extension
12 000276 153701 173050 BISB @#173050,R1 i Get 32Kb top of memory block #

13 000302 072127 000011 ASH #9. . R1 ;Convert to &4 byte block number

14 Q0Q0306 162701 000200 5uB #2200, R1 iGet # of last 8Kb block of memory

15 000312 DISABL iii#% Disable interrupts ##

16 000320 0137446 0000006 MoV @HAPARS, —(8P) iiiSave current par 5 mapping

17 000324 010137 0000006 MOV R1, @#KPARS iiiMap parS to configuration table

18 000330 052737 0000006 Q000006 BIS #MMENDBL., @#SROMMR; 5 ; Turn on memory management

19 000336 052737 0000006 000000G BIS #EMMAP, @HSR3MMR ;i Enable 22 bit addressing
20 ;
21 i Get number of option slots
22 i
23 000344 012702 0177646 MoV #VPARS+17764,R2 ;;;Point to cell with # option slots
24 0C0350 011200 MoV (R2), RO iiiGet # of option slots
25 ;
26 i Set up table in TSX that has device ID number of each option slot
27 i
28 000352 012701 0000006 Moy #PROSLT, R1 ;i Point to table that will store option ID’s
29 000356 005742 1%: TST -(R2) ;i 8kip word with option status valvue
30 000360 014221 MOV -(R2), (R1)+ iiiStore option 1D code
31 000362 077003 S0B RO, 1% iiiloap to get all option slot device ID’s
32 000364 01271y 177777 MOV #-1, (R1) iiiStore -1 at end of table
33 H
24 i Restore KPARS mapping
35 i
36 Q000370 012637 0000006 MoV (SP )+, @HKAPARS iiiRestore par 5 mapping

37 000374 042737 0000006 0000006 BIC #MMENBL., @#SROMMR: 5 ; Turn off memory mapping
38 000402 ENABL. i ##% Enable interrupts ##

39 i
40 ; Finished
41 i

42 000410 012602 MoV (SP)+, R2

43 000412 012601 MoV (SP)+, R1

44 000414 000207 RETURN

A
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PRONOP —- Disable PRO interrupts

1 .8BTTL PRONOP —- Disable PRO interrupts
2 G e e s s s G o e 1t s s e o  oomn e s oot s e oo e S S S S S i S St Saas SO GOt i M S St et SO 0 S b S Sl b S0 o Sve S G SR o 04SSO PO et S SRS St st 40200 S e S S St B Ar® et SO e S0t S
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.
S ;
6 000416 010146 PRONOP: MOV R1,—-(SP)
7 000420 012700 0004667 MoV #DORTI, RO iGet address of RTI instruction
8 000424 010037 000060 MoV RO, @#&0 iCatch keyboard input interrupt
? 000430 010037 000200 MOV RO, @#200 ; 380 keyboard input interrupt
10 000434 010037 000064 MOV RO, e#64 iEnd-—of-transfer video interrupt
11 0CD440 010037 000204 MOV RO, @#204 ; Keyboard output interrupt
12 000444 010037 000230 MOV RO, @#230 i380 clock interrupt
13 000450 013701 000064 MoV VIDVEC, R1 iPoint to video interrupt vectors
14 000454 010011 MoV RO, (R1) i End—of~frame video interrupt
15 000456 0100461 000004 mMov RO, 4(R1) iend—of—-transfer video interrupt
16 i
17 i Finished
18 ;
19 000462 012601 Mov (SP)+,R1
20 0004464 000207 RETURN
21 i
22 ; RTI instruction used to render interrupts harmless
23 ;

24 000466 000002 DORTI: RTI iReturn from interrupt immediately

)
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PROHAN ~— Initialize the PI handler

COAONTURDN-

000470
000472
000474
000476
00050

000506
000512
000520

000526
000532
0003536
000540
000542
000546
000550
000552
000554
000356
0C0560

0003562
000566
000572
000576
0004602
0004606
000612
000516
0004622
000426
000630

000532
0005636
000642

0101464
010246
0103446
013746
013746

012703
016337
013737

012701
01270
011100
001404
062700
01¢012
00040
011211
001402
022122
000744

013701
162701
072127
043701
010137
013700
162700
012701
013702
012122
07700

013701
012703
004777

0000006
0000006

0000006
0000006
000052

0010006
000000’

0000006

000000
0000006
177772

000052
0000006
000002
0000006
0000006
0000006

000052
0000006
0000006

0000521
000000G

i

PROHAN:

5%

&%

7%:

H
w

e et e e e e e

Page 24

.SBTTL PROHAN —~~ Initialize the PI handler

— s omtn s

PROHAN is called to initialize the PI handler.

Mov R1,~-(5P)
MOV R2, -(5P)
MoV R3, -(SP)
MoV @HAPARS, —(5P) iBave current kernel PARS mapping
mMov @HKPARSL, ~(5P) i Bave current kernel PAR& mapping

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

MoV #PISRT, R3 iPoint to shared run—time descriptor for PI

MoV RT$BAS(R3), PIBASE:; This is base 64-byte block # of run—time

MoV PIBASE, @#KPARS ;Map to base of PI handler through PAR 5
Transfer information between TSXPRO and the PI handler.

MOV H#VPARS+1000,R1  ;;Point to HOKVEC vector in P11 handler

MOV #PROVEC, R2 iPoint to TSXPRO vector

MOV (R1).,R0O iGet address of a cell in PI handler

BEG 6% iBr if PI wants an address

ADD #VPARS, RO ;Bias the address to be in PAR 5 region

MOV RO, (R2) i 8tore address pointer in TSXPRO cell

BR 7%

MoV (R2), (R1) iPass an address to Pl handler

BEQ 8¢ iBr if just hit end of lists

CMP (R1)+, (R2)+ i Increment both list pointers

BR 5% iContinue processing lists
Move the PI initialization overlay into the TSINIT work buffer.

MoV PIINAD,R1 ;i Get address of init overlay

suUB #VPARDS, R1 i Subtract bias we added

ASH #~-6:R1 iConvert to é64-byte block #

ADD PIBASE, R1 iGet mapping base for init overlay

MoV R1, @#KPARS iMap to overlay through PAR 6

MOV PIINWD, RO iGet # words in init overlay

SuUB #VPARDS, RO ; Bubtract bias we added

MoV #VPARSG, R1 iGet virtual address of init overlay

MOV PROBUF, R2 iGet address of TSINIT work buffer

MOy (R1)+, (R2)+ iMove init code to work buffer

sS08 RO, 4%

Now execute the Pl initialization code that we have moved to
the TSINIT work buffer.

Mote: PARS is now mapped to the resident portion of the PI handler.
On entry,
R3 = Virtual address of base of Pl handler.
R1 = &64-byte block number of base of PI handler.
Moy PIBASE, R1 ;Get 64-byte block # of PI base
mMav #VPARS, R3 ;Get virtual address of P11 base
CALL @PROBUF ;Call PI initialization code

Now get some actual addresses from PI handler
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PROHAN --

58
59
&0
61
62
63
64
&5
66
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

0C0&44& 017737

0004654 012700
000560 012701
0008664 012721
0004670 010021
0004872 012721
0004676 010021
000700 012737
000706 010037
000712 013737
Q00720 013737
0007246 013701
000732 012721
000736 010021
000740 012721
000744 010021
0007446 013737
000754 013737
000762 013703
000766 001410
000770 012723
000774 010013
000776 013703
001002 152763
001010 012637
001014 012637
001020 012603
001022 012602
001024 012601
001026 000207

177144 0000167

000340
000060
002114~
0015607

002214
000206

000060
000062
000064
002052
0015607

000100
000102

000070"

005354

000066 ¢
000100

0000006
0000006

Initialize the PI handler

000204

000200
000202

000230
000232

000004

MOV

@+VDCSR, $VDCER

Page =24-1

i Get

i Connect to interrupt vectors

Mav
MoV
MoV
MoV
MOV
MoV
MoV
MOV

#340. RO
#60,R1
#PIKIIR, (R1)+
RO, (R1)+
#PIVTIR, (R1)+
RO, (R1)+
#PIKOIR., @#204
RO, @#206

i Get
iGet
iSet
; Set
i Set
i Set
iSet
;i Set

;i Connect to 380 interrupt vectors

MoV
MOV
Mov
MoV
MoV
MOV
MOV
MoV
MOV

@#60, @#200
eH#Ho62, @HZ02
VIDVEC, R1
#PIVFIR, (R1)+
RO, (R1)+
#PIVTIR, (R1)+
RO, (R1)+
#100, @H#230
e#102, e#232

; 380

video CS5R address

priority 7 code

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

keyboard output interrupt routine
priority

keyboard input interrupt

iPoint to video interrupt vector A

; Set
;i Set
; Set
; Set
; 380

end-of-frame video interrupt
priority

end-of-transfer video interrupt
priority

clock interrupt

i Connect to interrupt for quad serial line unit

H

. IF
MOV
BEQ
MOV
MOV
Mav
BISB
. ENDC

i Finished

10%:

MoV
MOV
MOV
MOV
MOV
RETURN

NE, QPASM
QPVEC, R3

10%

#QPCINT, (R3)+
RO, (R3)
QPCSR. R3
#QP$IEN, GPRMSR
i NE, GPASM

(8P )+, @HAPARSG
(SP)+, GHKPARD
(SP)+,R3
(SP)+, R2
(8P)+,R1

;Assemble if quad line unit support wanted

iGet address of interrupt vector

;Br if quad serial unit not installed
; Set PC for interrupt

;i 8et PS for interrupt

iGet address of CSR register

{R3)

iEnable interrupts

iRestore kernel mapping
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PROLIN —— See if line is a special PRO terminal

1 .8BTTL PROLIN —— See if line is a special PRO terminal
P B e e e e e e e e e e e e e e e e e e e e e e e o o o . . 72 e e e
3 i PROLIN is called once for each DL11 type line defined in the system.
4 ; It determines if the line is a printer port or communications port
o i line and if so performs the initialization for the line.

& ;

7 H Inputs:

8 H Rl = Line index number.

9 i

10 i Outputs:

i1 ; C—flag cleared == This is a printer port or comm port line
12 ; C—-flag set == This is not a printer port or comm port line.
13 i

14 001030 PROLIN:

15 ;

146 i See if this is a line connected to the quad serial line unit
17 ;

18 . IF NE, GPASM iAssemble for quad line support
19 001030 005761 0000006 TST LMXNUM(R1) ;Is this line on a mux?

20 001034 001403 BEQ 3% iBr if not

21 001036 004737 0051367 CALL QPLINE ; Initialize line on quad unit

22 001042 000427 BR ?%

23 . ENDC i NE, QPASM

24 i

25 ; See if this is the Professional video console

26 3

27 001044 026127 0000006 000060 J3%: CMP INVEC(R1), #60 ;i Is this the console line?

28 001052 001003 BNE 2% ;Br if not console line

29 001054 004737 0013167 CALL PIINIT i Initialize PI line

30 001060 000420 BR 9%

31 H

32 i Get address of receiver status register for the line

33 H

34 001062 016100 0000006 2% MoV RSR(R1)}), RO ;i Get address of receiver status register

35 i

36 i See if this is the printer port

37 i

38 001066 020027 173400 CMP RO, #PP$DBR ;Printer port?

39 001072 001003 BNE 14 iBr if not

40 001074 004737 002324° cALL PPINIT i Initialize the printer port

41 001100 000410 BR 9%

42 i

43 ; See if this is the communications port

44 i

45 001102 020027 173300 14: CMP RO, #CP$DBR i Communications port?

44 001106 001003 BNE 8% iBr if not

47 001110 004737 0031447 CaALL CPINIT iInitialize the comm port

48 001114 000402 BR 9%

49 , i

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

51 H

52 001116 000261 g%: SEC ; Signal failure on return

53 001120 000401 BR 10$ -

54 i

55 i This line was the printer port or the comm port

54 i

57 001122 000241 9% CL.C i 8ignal success on return



A~

TSXPRO -— TSX-Plus PROxxx Routi MACRO VO5. 05 Friday 20-Jan—-89 12:41 Page 2£5-1
PROLIN —-- See if line is a special PRO terminal

58 ;

59 H Finished

60 ;

641 001124 000207 10%: RETURN
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PROLIN —— See if line is a special PRO terminal

i 5

2 ;5 Branch vecrtor to entry points of PRO CSR/Vector/Slot routines

3 ;

4 Q001126 000402 GPVWVWEC: BR GPRVEC ; Get vector address

5 001130 000420 GPVCSR: BR GPRCSR ;i Get CSR address

6 001132 000436 GPVSLT: BR GPRSLT ;Get Slot value

7

8 .8BTTL. GPRVEC -- (et address of vector for PRO device

9 T e e e e e s S e e 0 S S 0t 20t e e e e e
10 i This routine is called to determine the address of the interrupt vector
i1 i for @ PRO device based on the device ID.

i2 i

13 H Inputs:

14 H Device ID is pushed on stack before calling GPRVEC.

15 i

146 ; Outputs:

17 ; C~flag cleared == Found device in tables; C-flag set == No such device.
i8 ; Top of stack contains vector for device.

19 ;
20 001134 010046 GPRVEC: MOV RO, - (SP)
21 001136 016600 000004 MOV 4(SP), RO ;i Get the device ID code
22 001142 004737 001254° CALL GETSLT ;Determine which option slot has the dev
23 0011446 1034907 BCS 9t iBr if device not recognized
24 001150 072027 000003 ASH #3, RO iVectors are 8 bytes apart per slot
25 001154 062700 000300 ADD #300., RO iVectors for slot O start at 300
26 001160 000241 CLC ; 8ignal success on return
27 001162 010066 000004 MOV RO, 4(5P) ;iPlace vector address on stack
28 001166 012600 9% Moy (SP )+, RO

29 001170 000207 RETURN
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GPRCSR —~— Get address of CS5R for PRO device

i .SBTTL GPRCSR —— (et address of CSR for PRO device

) B e e e e e e i e e ] S 1 e o e e
3 i This routine is called to determine the address of the CSR

4 ; for a PRO device based on the device ID.

5 ;

() i Inputs:

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

8 ;

? i Outputs:

10 ; C—-flag cleared == Found device in tables; C—-flag set ==> No such device.
i1 ; Top of stack contains address of CSR for device.

12 i

13 001172 010046 GPRCSR: MOV RO, -(SP)

14 001174 016600 000004 MavV 4(5P), RO iGet the device ID code

15 001200 004737 0012547 CALL GETSLT iDetermine which option slot has the dev
16 001204 103407 BCS 9% iBr if device not recognized

17 001206 072027 000007 ASH #7. ., RO ;i CSR address are 200 apart per slot

18 001212 062700 174000 ADD #174000, RO ;C8R for slot O starts at 174000

19 001216 000241 cLC iSignal success on return
20 001220 010046 000004 MOV RO, 4(8P) iPlace CSR address on stack
21 001224 012600 P MOV (SP)+, RO

22 001226 000207 RETURN
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GPRSLT —— Get Slot number for PRO device

i

2

3

4

5

é

7

8

9

10

11

12

13 001230 010046

14 001232 016600 000004
15 001236 004737 001254
16 001242 103402

17 001244 010086 000004
18 001250 012600

19 001252 000207

.B8BTTL. GPRSLT ~- Get Slot number for PRO device
H This routine is called to determine the slot number
; for a PRO device based on the device ID.
i Inputs:
i Device ID is pushed on stack before calling GPRSLT.
5 Outputs:
; C~flag cleared ==> Found device in tables; C-flag set ==> No such device.
H Top of stack contains slot number for device.
GPRSLT: MOV RO, —(8P)
MoV 4(5P), RO i Get the device ID code
cAaLL GETSLT iDetermine which option slot has the dev
BCS ?¢ iBr if device not recognized
MOV RO. 4(SP) iPut slot number back onto stack
9% MOV {(SP)+, RO
RETURN

-
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GETSLT —— Determine which option slot has device controller
1 .8BTTL GETSLT —— Determine which option slot has device controller
2 B e e e e e o e Sl . St e 2 e o -
3 ; This routine is called to determine which PRO option slot contains the
4 i controller for a specified device.
5 ;
& i Inputs:
7 H RO = Device ID code.
8 H
9 i Outputs:
10 H C—-flag cleared ==> Found the device; C-flag set ==23 No such device
11 ; RO = Slot number.
12 i
13 001254 010146 GETSLT: MOV R1, -(SP)
14 001256 010001 MOV RO, R1 ; Get device ID code
15 001260 012700 000000¢ MoV #PROSLT. RO iPoint to table with device ID codes
16 001264 021027 177777 1%: CMP (RO), #-1 iReached end of table entries?
17 001270 001407 BEQ 2% ;i Br if yes
18 001272 020120 cMP R1, (RO)+ ;i Search 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 ;Convert to word index
22 001304 000241 CLC ;i 8ignal success on return
23 001306 000491 BR 9%
24 001310 000261 2% SEC ;8ignal failure on return
25 001312 012601 9% MoV (SP)+, R1
26 001314 000207 RETURN
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### Console Control Routines i##

NONDPUDIN -

0013146

001316
001322

001330

001336
001342
001344

001352

010137
012761

012737

005761
001003
012761

000207

000044
0000006 0000006

001354 000000C

0000006

0000006 0000006

.8BTTL ##% (Console Control Routines  #i##
.SBTTL. PIINIT — Initiaslize the console

S it e SO 400n0 Eee P soats e e Yosee S0 O M s SH $OR ol TR Gupn (nte batve Souk Somes Shate Gutth Guiia Saase Snemt $OSUD U PO A YR PO $0004 SR Heedd W fmine OO S St Vet SeRn SOl B9GP SOOTS S T S oot B o = o s

PIINIT is called during system initialization to initialize the
console.

Inputs:
Rl = Line index number.

ITINIT:

Remember index number of line connected to console

LI T : IR O T

MoV R1,PILINE iBave line index # of consocle line
MOV #CDX$PI, LCDTYP(R1); Bet type of communications controller

i Set addresses of communication port device-dependent routines
MOV #PISTRT, CDSTRT+CDX$PI ;i Set address of start routine

i Default terminal type to VT100

TST ITRMTP(R1) iIs a terminal type specified?

BNE 1% ;Br if yes

MOV #VT100, ITRMTP(R1); Set default terminal type to VT100
i Finished
i
1%: RETURN

A
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PISTRT —-— Start output to video screen

i .8BTTL PISTRT —— Start output to video screen

2 B e e o o b e e i e — ————
3 i PISTRT is called after a character is placed in the output ring

4 i buffer to initiate transmission to the video screen

S 3

& ; Inputs:

7 i R1 = Line index number of line being started.

8 ;

9 001354 PISTRT:

10 i

i1 ;i See if we have already started transmitter during this clock period
12 H

13 001354 005237 0000567 INC PISCNT i Have we already started during clk interval?
14 001360 003005 BGT ¢ iBr if yes

15 ;

16 i Do not allow output to the console to consume the entire system.

17 ;

18 001362 004737 0020007 CALL PIQUIT iIs it time to suspend output?

19 001366 103402 BCS 9% iBr if yes
20 ;
21 i  8tart ocutput
22 i
23 001370 004737 0014207 CALL PIGO ;8tart transmitter
24 i
25 5 Finished
26 H
27 001374 000207 % RETURN
28
29 .8BTTL PIDRIV -~ Clock driven PI transmitter routine
30 § o ————— e e e e - e e e i 7 e o - -
31 i PIDRIV is called periodically from the clock interrupt routine
32 _ i  to force output to the Pl console.
33 ;
34 001376 PIDRIV:
35 i
36 i Reset output character suspend count
37 H
38 001376 012737 000017 0000727 MoV #MAXPOC, PIMOC iReset output character count
39 ;
40 i  8Btart output to PI
41 i
42 001404 004737 0014207 CALL PIGO ; Start the transmitter
43 ;
44 i Reset flag saying if transmitter has been started during clock interval
45 i
46 001410 012737 177777 0000567 Mav #-1, PISCNT ;iReset counter
47 i
48 3 Finished
49 i

50 001416 000207 RETURN
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PIGO

—-= Start PI transmitter

OUNDPUDWR -

001420
001424

001432
001436

001440
001442
001446
001454
001460
001462
001464

001466

001474
001500
001502
001506
001512
001520
001522
001526
001530
001536

001544
001550
001556

013746
013737

005777
001013

010446
013704

004774
103375
0124604
000427

005737
001021
005237
0104677
032777
001011
005777
001003
052777
012777

012637

000207

0000006
000052

176370

000044

0000006

000054~
000054/
176312
040000
176274

040000
100000

0000006

0000006

176274

176260
176254

. SBTTL

Friday 20-Jan-89 12: 41
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PIGO ~-— Start PI transmitter

i PIGO is called to enable a transfer—done interrupt which will start
i transmission to the PI console.

PIGO: MOV
MOV

@HKPARSG, ~(SP)
PIBASE, @HKPARD

i Bave current PARDS mapping
; Set up PARS to map to PI

i BSee if output to the PI handler has been suspended

T8T
BNE

LT SO

MOV

MOV

DISABL
4% CaLL

BCC

MOV

BR

&P IGOFL
14

R4, ~(8P)
PILINE, R4

@LOUTIR(R4)
4%

(SP)+, R4
%

iHas PI output been suspended?
i Br if not

Output to the PI handler has been suspended.
Consume all pending output characters and then return.

iGet line index number
;ii#% Disable interrupts ##%

i

.
i
i
i

i
i
i

H

iGet next char for PI
iLoop till a1l characters consumed

i

i Output to PI handler is not suspended

1%: DISABL

iii## Disable interrupts ##

;i See if we have already triggered a PI interrupt

TST
BNE
INC
MOV
BIT
BNE
TST
BNE
BIS

2% MOV

H Finished

9% MOV
ENABL.
RETURN

PIOIFL

9%

PIOIFL

SP, @VDFLAG
#VP$DOI, @$VDCSR
%

@PRIOO

2%

#VP$DOI, @$VDCSR
#100000, @GREENAB

(SP)+, @HKPARS

H
i
i
i
i
i
i
i
i
$

i
H
t
i
H
i
i
i
i
H

iHave we already triggered an output int?
iBr if output interrupt active now

iSet flag saying output int active

; Tell VDCURS that buffer is not empty

iIs end—~of—transfer interrupt enabled?

iBr if yes

iHas video said to leave it alone?

iBr if yes

i Generate end-of-transfer interrupt

i Tell video to turn on interrupts when ready

iRestore PARD mapping
i##% Enable interrupts ##
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PIVTIR -— Video end of transfer interrupt
1 .8BTTL PIVTIR —— Video end of transfer interrupt
= § o e i kS S e o . et ! e e e e e e e —— ——
3 i PIVTIR is jumped to from the video end—of-transfer interrupt.
4 ;
5 0015460 PIVTIR:
1= i
7 i Do . INTEN to drop priority to 4
=) ;
? 001360 004537 000000G JSR RS, INTEN ;i Do standard interrupt entry
10 001564 000140 . WORD 140 iPriority = 4
11 0013&6& 010046 MOy RO, —(5P) i Save RO
12 i
13 i Set flag saying output interrupt is in progress
14 ;
15 001570 005237 000054° INC PIOIFL ; Doing output interrupt processing
16 ;
17 ; Disable transfer done interrupt
18 i
19 001574 013737 000052° 0000006 MOV PIBASE, @#KPARS iMap kernel PAR 5 to the PI handler
20 001602 012777 100000 176210 MOV #100000, @GREENAB ; Set flag to reenable transfer—done int
21 001610 042777 040000 176200 BIC #VP$DOI, @$VDCSR ;Disable transfer—done interrupt
22 ;
23 ; 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 i
27 001616 013704 0000447 MOV PILINE. R4 ;G6et line index number of console line
28 001622 004737 0020007 CALL. PIQUIT ; Time to suspend output?
29 001626 103431 BCS 2% iBr if yes
30 ;
31 ; Get the next character to transmit.
32 ;
33 001630 004774 0000006 CALL CLOUTIR(R4S) ; Get next char for line
34 001634 103423 BCS 1% i Br if no character availahle
35 0016346 010005 MOV RO, RS iGet char to transmit to RS
36 001640 012600 MOV {SP)+, RO iRestore RO before we fork
37 i
38 i There is another character to transmit. Now fork
39 i
40 001642 004537 0000006 JBR RS, FORK iFork to get to priority O
41 0014646 000000G . WORD FP$PIO iFork priority
42 0014650 010044 MOV RO, —(SP) i Save RO
43 i
44 ;i Map PARS to the PI handler
45 i
46 0014652 013737 000052° 0000006 MoV PIBASE, @#KPARS ;Map kernel PAR 5 to the PI handler
47 H
48 i+ Enter PI handler to transmit the character
49 H
50 0016460 010500 MOV RS, RO iGet char to transmit
51 001&62 052764 0000006 Q00Q000CG BIS #EXCHAR, LSW3(R4); Set transmitter busy flag
52 001670 042764 0000006 0000006 BIC #$0ITIM, LSWS(R4); Start output interrupt timer
53 0014676 004777 1746102 calLl @PIXOCH iCall routine to transmit the character
54 001702 000412 BR e ;iFinished
55 ;

56 i No character is available for transmission



#MAXPOC, PIMOC

Page 33-1

iReset output char 1limit count

#EXCHAR, LSW3(R4); Say transmitter is not busuy

@VDFLAG
@CREENAB

PIOIFL
(SP)+, RO

TSXPRO -- TSX~Plus PROxxx Routi MACRO V05. 05 Friday 20-Jan-89 12: 41
PIVTIR -- Video end of transfer interrupt

58 001704 012737 000017 000072 1%: MOV

59 001712 042764 0000006 0000006 2%: BIC

60 001720 005077 176100 CLR

61 001724 005077 176070 CLR

62 ;

63 3 Finished

64 i

45 001730 005037 000054° 9E: CLR

&6 001734 012600 MOV

67 001736 000207 RETURN

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

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

i .8BTTL PINDCH —— Get next output character for console

2 B e e e e e e e e e e - —— ———
3 i PINDCH is called from within the VIDEO handler to try to get another
4 ; character to send to the console terminal.

5 ;

& i Outputs:

7 i C~flag cleared == a character is available

8 i C-flag set == No more characters available.

? ; RO = Character to send if C-flag is cleared.

10 ;

11 001740 0104446 PINDCH: MOV R4, -(SP)

12 001742 013704 0000447 MOV PILINE.: R4 iGet line index number of console

13 ;

14 i Limit the number of consecutive output characters to prevent the
15 i PI output processing {(which is compute bound) from completely

16 ; dominating the system.

17 H

18 001746 004737 0020007 CALL PIQUIT i Time to suspend output?

19 001752 103410 BCS 9% iBr if yes
20 i
21 i €Call line-dependent routine to try to get another output character
22 i
23 001754 1%: DISABL iii®# Disable interrupts for LOUTIR ##
24 001762 004774 0000006 CALL @LOUTIR(R4) iiiGet next character for line
25 001766 ENABL ; #% Enable interrupts #i#
26 H
27 i Finished

28 ;
29 001774 012604 % MoV (SP)+, R4
30 001776 000207 RETURN
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PIQUIT -- Check output character limit

1

2

3

4

)

6

7

8

4

10

11

12

13 002000

14

15

16

17 Q02000 103737 0000006
18 002004 001013

19 002006 005737 0000006
20 002012 001010
21 002014 105737 0000006
22 002020 001412
23 002022 013700 000044~
24 0020246 005760 0000006
25 002032 002405
26
27
28
29
30 002034 005337 000072°
31 002040 003002
32 002042 000261
33 002044 000401
34 Q02044 000241
35
36
37

W
o

002050

000207

Page 35

.8BTTL PIQUIT —- Check output character 1limit

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

i This is done to prevent the console terminal output processing (which
i is compute bound) from consuming 100% of the machine.
H Outputs:
; C-flag set ==3 Suspend output.
i C-flag cleared == Continue output.
PIQUIT:
i See if there is any other pending system activity
TSTB DOSCHD iScheduler cycle needed?
BNE 2% iBr if yes
TST FRACQE iFork requests pending?
BNE 2% iBr if yes
TSTB CORUSR ;i Is there another executing job?
BEQ 1% iBr if not
MoV PILINE, RO iGet # of job using console terminal
T8T LXCL(RO) iIs that job cross—connected to CL line?
BLT 1% iBr if not
i There is some pending system activity.
i See if it is time to suspend PI output.
2% DEC PIMOC i Time to suspend ocutput?
BGT 1% iBr if not
SEC ;i 8ignal to suspend
BR 9%
14: cLe ;8ignal to continue output
i Finished
P4 RETURN
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PIVFIR -— Video end of frame interrupt
1
2
3
4
5
& 002052
7
8
q
10 002052 004537 0000006
11 002056 000140
12 002060 010046
13 002062 010146
14 0020464 010246
15 002066 010346
16
17
18
19 Q02070 013737 000032’ 0000006
20 002076 004777 1795704
21
22
23
24 002102 012603
25 002104 012602
26 002106 012601
27 002110 012600

002112

000207

.8BTTL PIVFIR —~ Video end of frame interrupt

i PIVFIR is jumped to from the interrupt vector whenever a video
i end-of-frame interrupt occurs.

PIVFIR:
; Do . INTEN to drop priority to 4

B

JSR R3S, INTEN iDo standard interrupt entry
. WORD 140 iPriority = 4

MoV RO, —(SP)

MOV R1, -(8P)

MoV R2, -(5P)

MoV R3, —-(8P)

;i Enter overlay to do the actual processing

MOy PIBASE, @#KPARS Map kernel PAR 5 to the PI handler
CALL @PIXEOF ;Do end of frame processing
i Finished
Moy (SP)+, R3
MOV (SP)+, R2
MoV {(SP)+,R1
MoV (SP)+, RO
RETURN
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input interrupt

PIKIIR -— Keyboard

1

2

3

4

5 002114

1)

7

8

? 002114 004337
10 002120 000140
1 002122 0100446
12 002124 010146
13 002126 010246
14 Q02130 010346
15

16

17

18 002132 013737
19 002140 004777
20
21
22
23 002144 012603
24 0021446 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 Q021546 013746
43 Q02162 013746
44 Q02164 010446
45 002170 013704
446 002174 004777
47
48
49
50 002200 012604
51 002202 012637
52 002206 012637
53 002212 000207

0000006

000032
175644

0000006
0000006

000044
0001247

0000006
0000006

0000006

FPage 37

.8SBTTL PIKIIR —-- Keyboard input interrupt
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; PIKIIR is vectored to when a keyboard input interrupt occurs.

PIKIIR:
i Do . INTEN to drop priority to 4

i

JSR RS, INTEN ; Do standard interrupt entry
. WORD 140 iPriority = 4

MOV RO, -{8P)

MoV R1, -(5P)

MoV R2, —{(8P)

MOV R3, -(&P)

i Enter system overlay to do the actual processing

Mav P IBASE, @#KPARS Map kernel PAR 5 to the PI handler
CALL ePIXICH iProcess the input character
; Finished
i
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+,R1
MoV (SP)+, RO
RETURN
.SBTTL WKBDCHR —— Process character received from keyboard

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

Inputs:
RS = Received ascii character.

Save the PARS and PAR& mapping for the handler, and then call

2
KBDCHR:
3

; the TTINPT routine to process the received character.
3

MOV @HKPARS, —{(5P) i Bave PARDS and PAR& mapping for PI
MOV CHKPAR&, ~(SP)

MOV R4, -(SP) _

MOV PILINE, R4 iGet line index # for console line
CALL @TTINPT iProcess received character

i Now restore PARS and PAR6& mapping and return to PI

MOV (SP)+, R4

MOV (SP)+, @HKPARS iRestore PARS and PAR6&
MOV (SP)+, @HKPARD

RETURN iReturn to PI
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PIKOIR —- QOutput interrupt for keyboard

[y
COUNDUMBRLWUMN-

002214

002214
002220
002222
oozz224
oo=226
002230

002232
002240

002244
0022446
002250
00225
002254

004537
000140
010046
010146
010246
010346

013737
004777

012603
012602
012601
012600
000207

0000006

000052 0000006
175546

i

. SBTTL

PIKOIR —- Qutput interrupt for keyboard
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PIKOIR is vectored to when we receive an interrupt on completion of

transmitting

PIKOIR:

H
i

i

i

a character to the keyboard.

Do . INTEN to drop priority to 4

JSR
. WORD
Mov
MOV
Mov
MOV

Call overlay

MOV
CALL

Finished

MoV
MOV
MOV
MOV
RETURN

R3, INTEN ;Do standard interrupt entry
140 iPriority = 4

RO, —(SP)

R1,-(8P)

R&, -(8P)

R3, —(8P)

routine to do the processing

PIBASE, @#KPARS iMap kernel PAR 5 to the P11 handler
@PIXIOI i Call overlay processing routine

{(SP)+,R3
(SP)+,R2
(SP)+,R1
(SP)+, RO

”m,
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PIHAN -- Simulated PI handler

1 .8BTTL PIHAN -— Simulated PI1 handler

= J e o e e ot e i e e s s e o S S o St S e .t . S S S S S S M St i 10 S e S Sk 1 s o ot e ST e S S S e S e s i o S A St 2 4 v e e S S e S e e st
3 i The following routine is a simulated handler for the PI device.

4 ; It is used to allow SETUP to perform . SPFUN operations on

5 ; the PI1 device.

) i

7 i Simulated handler header

8 ;

9 0022546 000000 P IHAN: . WORD o] i Device vector

10 002260 000014 . WORD PIINT-. ;Offset to interrupt service entry point
11 002262 000000 . WORD QO i Interrupt priority

12 002264 000000 PILQE: . WORD 0 ilLast queue element

13 002266 000000 PICQE: . WORD 0 iCurrent queuve element

14 002270 000402 BR PIENTR iEnter here from system I/0 queueing
15 i

16 i Bimulated interrupt point and abort entry point

17 i

18 002272 000207 RETURN iAbort entry point

19 002274 000002 PIINT: RTI iFake interrupt entry point
20 i
21 i Process an 1/0 queue request directed to the PI device
22 i
23 002276 PIENTR:
24 ;
295 ; Map PAR 5 to the real PI handler
26 H
27 002276 013737 0000527 0000006 MOV PIBASE, @#APARD iMap PAR 5 to PI handler
28 ;

29 i Call real PI handler to process the .SPFUN
30 i

31 002304 013700 0022667 MOV PICQE, RO iPass address of I/0 queue element in RO
32 002310 004777 1753500 CALL GPIXIONAQ iEnter handler to process the . SPFUN
33 ;

34 ;i Finished processing the 1/0 queue rTequest
35 i
36 002314 012704 0022667 MOV #PICQE, R4 ; Set up R4 for IOFIN

37 002320 000137 0000006 JMP IOFIN ; 1/0 operation is completed
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### Printer Port Control Routines i##

NONDTUPLON~

002324

002326
002332

002340
002344
002354
002362

00=370
002376
002404
002412

002420
002424

00243
002436
002440
002444
002450
002452
002456

002462

002470

010246

010137
012761

012737
012737
012737
012737

012737
012737
012737
012737

Q05737
112737

116100
001007
012700
105737
001002
012700
004737

012737

112737

000046
0000006

002620
002772
0027767
003024

002654
000340
0025167
000340

173406
000102

0000016

0000006
0000006

0000006G
003024

000067

000033

0000006

000000C
000000C
000000C
000000C

000220
00022
000224
000226

173404

173406

173202

Page 40

.8BTTL  ### Printer Port Control Routines  ###
.8BTTL. PPINIT -— Initialize the printer port
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i printer port.
H Inputs:
i Rl = Line index number.
PPINIT: MOV R2, -(SP)
i Remember the line index number of the line connected to the printer port
MoV R1, PPLINE i Remember which line connected to printer port
MoV #CDX$PP, LCDTYP(R1) ;i Set type of communications controller
i BSet addresses of printer port routines in vector of device-—dependent
i routines.
MoV #PPSTRT, CDSTRT+CDX$PP ; Set address of start routine
MOV #PPGDSS, CDEDSS+CDX$PP ; Address of rtn to get data set status
MOV #PPSBRK, CDSBRIK+CDX$PP ; Address of ttn to control break
Mav #PPSSPD, CDSSPD+CDX$PP ; Address of ttn to set speed
;i Connect the printer port interrupts to the service routine
mav #PPRINT, @#PP$RCVi Cannect receiver interrupt
MOV #340, @HPP$RCV+2 i Set prio = 7 on interrupt entry
MOV #PPTINT, @#PP4TRV; Connect transmitter interrupt
MOV #340, @HPPETRV+2 ;i Set prio 7
;
;5 Set up mode register 1
3% TST @HPPECMR iAccess command reg to reset mode reg ptr
MovB #PP$M1F, @#HPP$MDR; Initialize values in mode register 1
i Set speed in mode register 2
MOVE LMXPRM+1{R1),R0O ;iGet line parameter values
BNE 1% iBr if parameter values were specified
MoV #592400, RO i Default to 9600 baud
TSTB PPTERM ;i Is a terminal connected to printer port?
BNE 1¢ iBr if yes
MOV #54800, RO iDefault to 4800 baud
1%6: CALL PPSSPD ;i Set the speed in mode register 2

e e e s

Initialize the command register

MOy #PPECMF ' PPHRE: @#PP$CMR ;i Initialize command register
Enable receiver interrupts

mMOovB #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.

Y
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PPINIT -- Initialize the printer port
58 002476 112737 000076 173202 MOVB #IMSSM! IMSPPT, @#ICOCER ; Set interrupt mask flag in IMR
59 002504 112737 000136 173202 MOovB #IM$SR ' IMSPPT, @#ICOCSR ;s Raise interrupt request flag in IRR
60 i
61 i Finished
62 i
63 002512 012602 % Moy (SP)+, R2
64 002514 000207 RETURN

#i,
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PPTINT -~ Transmitter interrupt

1 .8BTTL  PPTINT —— Transmitter interrupt

2 G e s o e e o e b b 7 7 ot S 0 e £ £ et i s e e
3 i Interrupt service routine for printer port transmitter interrupts.
4 ;

5 002516 010046 PPTINT: MOV RO, —(SP)

6 002920 010446 MOV R4, -(SP)

7 002522 013746 0000006 MOV INTPRI, —(SP) ; Save current interrupt priority

8 002526 005037 0000006 CLR INTPRI ; Say running priority = 7

4 ;

10 ;5 Disable interrupts from transmitter

i1 i

12 002532 112737 000076 173202 MOVEB #IMESM! IMSPPT, @#ICOCSR ;i Set interrupt mask for transmitter
13 ;

14 i Get number of line connected to printer port

15 i

16 002540 013704 0000467 MoV PPLINE, R4 ;Get index # of line connected to printer
17 i

18 i Say line is no longer transmitting a character

i9 i
20 002544 042764 0000006 0000006 BIC #EXCHAR, LSW3(R4); Say line no longer transmitting a character
21 ;
22 H Get next character to transmit
23 H
24 002552 004774 0000006 CALL @LOUTIR(RS) iGet next character to transmit
25 002556 103413 BCS 1% ;Br if no character available
2b6 ;
27 H Transmit the character contained in RO
28 i
29 002560 052744 0000006 0000006 BIS #EXCHAR, LEW3(R4); Set transmitter busy flag
30 0025646 042764 0000006 0000006 BIC #E0ITIM, LSWS(R4); Start timer to catch lost interrupts
31 002574 110037 173400 MOVB RO, @#PPEDBR ; Transmit the character
32 ;
33 ; Enable transmitter interrupts
34 i
35 002600 112737 000056 173202 MOVB #IMSCM! IMEPPT, @#HICOCSR ;i Clear interrupt mask flag
36 H
37 ; Finished. Return from interrupt
38 ;
39 002606 012637 0000006 1%: MoV (SP)+, INTPRI ;iRestore interrupt priority
40 002612 012604 MoV {SP)+, R4
41 002614 012600 MoV (SP)+, RO

42 002616 000002 RTI
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PPSTRT -~ 8Start ocutput to printer port
1 . 8BTTL PPSTRT ~— Start output to printer port
2 ;
3 i SBubroutine called to attempt to start output for the printer port.
4 i Enable transmitter interrupt.
v i Rl = Physical line number.
b i
7 002620 032761 0000006 0000006 PPSTRT: BIT #EXCHAR, LSW3(R1) iIs the transmitter busy now?
8 002626 001011 ‘ BNE 1% iBr if yes
9 002630 112737 000074 173202 MOVB #IM$SM! IMSPPT, @#ICOCSR i Set interrupt mask bit
10 002636 112737 000136 173202 MOVB #IMESR ! IM$PPT, @HICOCSR i Bet interrupt request flag
11 002644 112737 000056 173202 mMOovB HIMSCM! IMEPPT, @RICOCSR  ;Clear interrupt mask flag for xmitter
12 002652 000207 14; RETURN
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PPRINT -— Receiver interrupt

1

e

3

4

5 002654

é

7

a8

9 002654 004577 0001307
10

11

12

13

14 002660 013704 0000467
15

ié

17

18 002664 113705 173400
19 002670 042705 177400
20
21
22
23 002674 032737 000010
24 002702 001402
25 002704 052705 000000C
26 002710 032737 000040
27 002716 001402
28 002720 052705 000000C
29 002724 032737 000020
30 002732 001402
31 002734 052705 000000C
32
33
34
35 002740 032705 0000006
36 002744 001403

37 00274&6 052737 000020
a8
39

40
41 Q02754 004777 0001247
42 002760 000403

43

44

45

446 Q02762 112737 000115
47

48

49

50 002770 000207

173402

173402

173402

173406

173202

.8BTTL

PPRIMT —— Receiver interrupt

i Interrupt service routine for printer port receiver interrupt.

PPRINT:

H

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

i

RO,
Get

L

i Get

i Set

JSR

RS, @TTRSAV i Save some registers

R1, R4 and R5 are now available.
number of line connected to printer port.

MoV

PPLINE, R4 ;Get line index number

the character from the receiver

MOVB
BIC

flags in

BIT
BEG
BIS
BIT
BEQ
BIS
BIT
BEQ
BIS

CHPPEDBR., RS iGet the received character
#$CL377> RS ;Kill sign extension

R5 to simulate status flags returned by DLI11 receiver

#PPEPE, CHPPESTR i Was a parity error detected?
1% ;i Br if not

#RBERR 'RCVPAR: R5; Set parity error flag

#PPS$FE, G#PP4$STR ;:Was a framing error detected?
2% iBr if not
#RBERR ! FRMERR.: R5; Set framing error flag
#PP$OE, C#PP$STR i Did an overrun error occur?
3% iBr if not

#RBERR 'OVRRUN. R5; Set overrun error flag

i Clear error flags in receiver

i Call

*8" - 9.&;. ~- e
W

b

BIT
BEQ®
BIS

#RBERR, RS ;i Were any errors detected?
4% i Br if not
#PP$RE, @#PP$SCMR ;Clear error flags

TTINPT to process the character we received

CALL
BR

MOVB

RETURN

@TTINPT iEnter character input routine
9% iReturn from interrupt

We got an interrupt but no character was available

#IMSCR! IMEPPR, @HICOCSR iClear interrupt request flag

Return from interrupt

i Return from interrupt
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PPGDSS -—- Get data set status for printer port
1 . SBTTL PPGDSS —— Get data set status for printer port
o] G e ot o ot e e Gt i e e i S S S S S S e e ot et e e S e T S S S e e e S e 1 54t S S S bt s o S
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
b6 i
7 H Inputs:
8 H R1 = Physical line index number
9 i
10 i Outputs:
11 ; RO = Generic status flags
12 ;
13 o02772 0035000 PPEDSS: CLR RO ; Bay no ring. carrier. or DTR
14 i
15 i Finished
16 i
17 002774 Q00207 RETURN
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PPSBRK —-- Control break transmission

NONDT UM

002776

002776
003002

003004
003012

003214

003022

032700
001404

152737
000403

142737

000207

0000006

000010

000010

173406

173406

L 'U e e e we Wi e Wl

,.0\- e e e e e e

.8BTTL. PPSBRK —-- Control break transmission

T 40 1020 chets S8 S0 oo Prven et Soure Sonee 0o Soede PURSE S G TS CUOSS odr mh Sa uSS dSdes S G Sl S 46 4emen Sesms S $oven €000 oo cares s e vores e

PPSBRK is called to start or stop transmitting a break character

to the printer port.

Inputs:

R1 = Physical line index number.

RO = Break control flag (MS$BRK)

PSBRK:

See if we are to start or stop sending a break
BIT #MSEBRK, RO iStart or stop sending break?
BEQ 14 i Br to stop

Start sending a break character
BISB #PP$FB, @#PP$CMR ; Start sending a break
BR 9%

Stop sending a break character
BICRB #PP$FB, @#PP$CMR ; Stop sending a break

Finished
RETURN
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PPSSPD —-— Set transmission speed for printer port
1 .SBTTL PPSSPD -~ Set transmission speed for printer port
= o o e o e s e et et b et 1 b o S i it i S S S e o e S o e o o e S i e . e S e o e Sttt et s s S e S S
3 i PPSSPD is called to set the transmission speed for the printer port.
4 i
b ; Inputs:
& i RO = Speed code.
7 5 R1 = Physical line index number.
8 i
2 003024 01034646 PPSSPD: MOV R3, —(8P)
10 H
11 i Bave new parameter flags for line
12 H
13 003026 1100461 0000016 MOVEB RO, LMXPRM+1{(R1) ; Save new flags for line
14 H
15 ; Build value to store in mode register 1 (char length and parity)
1é ;
17 003032 012703 000102 MoV #PP$M1F, R3 ;Get standard mode register 1 flags
18 003036 032700 0000006 BIT #LP$7BT, RO ;7 bit characters wanted?
19 003042 001003 BNE 2% i Br if yes
20 003044 052703 000014 BIS #PP4$8BT, R3 iBelect 8 bit characters
21 003050 000402 BR 3%
22 003052 05%2703 000010 2% BIS #PP$7BT. R3 iSelect 7 bit characters
23 0030546 032700 000000G 3%: BIT #LP$PAR, RO iParity wanted?
24 003062 001407 BEQ 1% i Br if not
25 003064 052703 000020 BIS #PP$PAR, R3 ;i Enable parity
26 003270 032700 0000006 BIT #LP$0ODD. RO ;0dd parity wanted?
27 003074 001002 BNE 1% iBr if yes
28 003074 032703 000040 BIS #PPEEVN, R2 i Select even parity
29 003102 14$: DISABL iis## Disable interrupts ##
30 003110 105737 173406 TSTB @#HPP$CMR iiiAccess command Teg to reset mode reg ptr
31 003114 110337 173404 mMOvB R3, @#PPSMDR iii8tore value into mode register 1
a2 i
33 ; Store baud rate code into mode register &
34 i
35 003120 042700 000000C BIC #CLLP$SPD>» RO i;iClear all but baud rate code
36 003124 052700 000260 BIS #PP$M2F, RO ;i 8et standard flags for mode Tegister 2
37 003130 110037 173404 ‘ MOVB RO, @#PP$MDR ;iiS8tore value into mode register 2
38 003134 ENABL ;## Enable interrupts ##
39 i
40 i Finished
41 ;
42 003142 012603 MoV (8P )+, R3

43 003144 000207 RETURN
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##% Communications Port Control Routines i###
1 .8BTTL  ### Communications Port Control Routines s###
=2 .8BTTL. CPINIT ~- Communications port initialization
3 § et o e St o St (e s G S i e e o e e e - e
4 ;  Perform initialization for the communications port.
5 ;
N H Inputs:
7 i Rl = Index number of time—sharing line connected to comm port
g H
? 003144 CPINIT:
10 i
11 i Remember which line is connected to comm port
12 i
13 0031446 010137 0000507 MOV R1, CPLINE ;i Remember line index number
14 003152 012761 0000006 000000G MoV #CDX$PC, LCDTYP{(R1) iSet type of communications controller
15 i
16 i Set addresses of communication port device—~dependent routines
17 ;
18 003160 012737 0037727 000000C MOV #CPSTRT., CDSTRT+CDX$PC ;: Set address of start routine
19 Q03166 012737 0040607 000000C MOV #CPCLOK: CDCLOK+CDX$PC ; Set address of timer—driven routine
20 003174 Q12737 0041227 000000C MoV #CPXOFF, CDSXOF+CDX$PC i Routine to send XOFF
21 003202 012737 004210 000000C Mav HCPXON, CDSXON+CDX$PC i Routine to send XON
22 0023210 012737 0042746 000000C MoV #CPGDSS, CDEDSS+CDX$PC i Routine to get data set status flags
23 003216 012737 004344 000000C MOV #CPSDSS, CDSDSS+CDX$PC iRoutine to do data set control
24 003224 012737 0043747 000000C MOV #CPSBRK, CDSBRIK+CDX$PC iRoutine to control break transmission
25 003232 012737 0044627 000000C MOV #CPSSPD, CDSSPD+CDX$PC i Routine to set transmission speed
26 i
27 i Connect to interrupt vectors
=28 ;
29 003240 012737 0035047 000210 MOV #CPCINT, @#CP$RTV; Receiver/transmitter interrupt
30 003246 012737 000340 000212 MOV #2340, CHCPERTV+2 ; Set prio = 7
31 003254 012737 003504° 000214 MoV #CPCINT, @HCPEMCV; Modem change interrupt
32 003262 012737 000340 000216 MOV #340, @HCPEMCV+2 ; Set prioc = 7
33 H
34 i Initialize values in CSR A
35 ;
36 003270 012700 173302 MOV #CP$CAR,: RO ;iGet pointer to CSR A
37 003274 112710 000030 MOVB #CP$CR, (RO) iReset the channel
38 003300 000240 NOP ;Delay time for channel clear operation
39 003302 000240 NOP
40 Q03304 000240 NOP
41 003306 000240 NOP
42 003310 112710 000300 mMOVEB #300, (RO) iReset transmitter underrun condition
43 003314 112710 000004 MOVEB #CPEWR4E, (RO) iBelect write register 4
44 Q03320 112710 000104 MOVB #CPEAW4E, (RO) i16x clock rate, 1 stop bit, asynch
45 003324 112710 000003 MOVB #CP$WR3, (RO) ;B8elect write register 3
44 Q03330 112710 000001 MOVB #CPEAW3, (RO) iEnable receiver and set 8-bit char len
47 Q003334 112710 000005 MOVB #CP$WRS, (RO) iSelect write register 5
48 003340 112710 000010 MOVEB #CP$AWS, (RO) i8-bit char, enable transmitter
49 003344 112710 000002 MOVB #CPEWRZ, (RO) ;iBelect write register 2
50 003350 112710 000000 MOVB #0, (RO) i 8tore all zero in WR2
51 003354 112710 000020 MOovB #CP$RES, (RO) iReset external interrupts
52 Q033460 116100 0000016 MOVB LMXPRM+1(R1), R0 ;Get flags for line
53 003364 001002 BNE 1% iBr if speed specified
54 Q033&6 012700 0000006 Moy #59600, RO ; Default to 9600 baud
55 003372 004737 004462 1%: CAL.L CPSSPD iBet speed, parity. character length
56 i
57 ; Initialize values in CSR B
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CPINIT —-— Communications port initialization
58 H
59 003376 012700 173306 MOV #CP$CBR.: RO ;Get pointer to CSR B
60 003402 112710 000030 MOVB #CP$CR, (RO) iReset the channel
&1 003406 112710 000002 MOVB #CPEWRZ: (RO) iSelect write register 2
&2 003412 112710 000000 mMovB #0, (RO) ;i 8et O as vector base
63 003416 112710 000001 MOVB #CP$WR1, (RO) iSelect write register 1
&4 003422 112710 000004 MOVB #4, (RO) ;i 8tore value specified in ref manual
65 i
(=Y. i Enable interrupts
&7 ;
&8 003126 112737 000033 173202 MOVE #IMECRM! IMSCPD, @#ICOCSR i Clear interrupt mask
69 003434 112737 000000 173310 MOVB #0, @#CPHMOR i Initialize modem control register O
70 003442 112737 000001 173302 MOVE #CPSWR1, C#CPSCAR ;Select CSR A write register 1
71 003450 112737 000032 173302 MOVE #CPSRIE'!'CPS$TIE, @HCP$CAR i;Enable receiver and transmitter ints
72 003456 152737 000010 173310 BISB #CPSRTS, @#CP+MOR; Set RTS
73 003464 Q32761 0000006 0000006 BIT #$PHONE, ILSW2(R1); Is this a dial—up line?
74 003472 001C03 BNE 2% iBr if yes -— don’t set DTR yet, wait for ring
75 003474 152737 000020 173310 BISB #CP$DTR., @#CP4MOR; Set DTR
76 ;
77 i Finished
78 ;
2%

79 003502 000207 RETURN

A0,
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CPCINT —— Receiver/Transmitter interrupt routine

1 .8BTTL CPCINT ~-- Receiver/Transmitter interrupt routine

2 G e e e e o s et e e e o v e o o o s cnen st St o o S S e S S o St S840 e S0 b M S0 SSb4 S S e Mttt e Gt G S S S0 e e $5900 S S S50 Grre S M 90D S4090 WS Stn 4510 ki sven e S S e S S o e G St
3 i CPCINT is the interrupt entry point for both receiver and transmitter
4 H interrupts.

5] ;

6 003504 010046 CPCINT: MOV RO, -(8P) iGet a work register

7 003506 112737 000002 173306 MOVB #CP$RR2, @#CP$CBR; Select CSR B read register 2

8 003514 113700 173306 MOVB @H#CP$CBR, RO iGet the interrupt flags from RR2

9 003320 006200 ASR RO iGet value as word table index

10 003522 042700 177761 BIC #CL162,, RO iClear all but interrupt code flags

11 003%24 000170 003532° wJMP @CPIVEC(RO) i-Jump to appropriate interrupt service rtn
12 i

13 ; Jump vector based on interrtupt type

14 ;

15 0038532 003572° CPIVEC: . WORD CPIERR ;0 - Invalid

14 003534 003572° . WORD CPIERR i1 - Invalid

17 0035346 0035727 . WORD CPIERR i2 = Invalid

18 003540 003572 . WORD CPIERR i3 - Invalid

19 003542 00346727 . WORD CPITR i4 — Transmitter buffer emtpy
20 003544 0035447 . WORD CPIESC i9 — External status change

21 Q035446 00346047 . WORD CPIREC i&4 — Received character

22 003550 0035527 . WORD CPISRC i7 — Bpecial receiver condition
23 ;

24 ; Special receiver condition interrupt
29 i

26 003552 112737 000060 173302 CPISRC: ™MOVB #CPS$ER, @#CP$CAR ;i Reset error status flags

27 003560 000137 003604' JMP CPIREC iProcess any character we got with errors
28 H
29 ; External status change interrupt processing

30 ;

31 003564 112737 000020 173302 CPIESC: MOVB #CPESRES, @HCP$CAR; Reset external status

32 ;

13 H Invalid interrupt code.

34 i Reset interrupt status and return.

35 i

36 003572 112737 000070 173302 CPIERR: MOVB #CPSEI, @#HCP4CAR i Declare end of interrupt

37 0034600 012600 MoV (SP)+, RO

38 003402 Q000202 RTI iReturn from interrupt
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CPIREC -- Received character from comm port

1 . 8BTTL. CPIREC -- Received character from comm port

2 et e D T T ——
3 i CPIREC is the interrupt service routine called when we get an
4 ; interrupt from the comm port saying that it has received a character.
b i

é i On entry, RO is on the stack.

7 i

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

9 i

10 i Call routine to save RO, Ri, R4, and RS

11 i

12 003406 004577 0001307 JER RS, @TTRSAV i Bave registers

13 i

14 i RO, R1. R4 and RS are availabhble.

15 i See if a framing error was detected

16 H

17 003412 0085005 CLR RS iBuild character and flags in R5
18 003414 112737 000000 173302 MOVEB #CP$RRO, @#CP$CAR; Select read register O

12 0034522 113704 173302 MOVB @H#CP+CAR, R4 iGet contents of read register O
20 003626 132704 000200 BITB #CP$BR. R4 iWas a break detected?
21 003632 001402 BEQ 3% iBr if not
22 0034634 052705 0000006 BIS #FRMERR. RS i Set framing error flag
23 003440 112737 000020 173302 3%: MOVB #CP$RES, @HCP$CAR; Reset register O flags
24 ;
25 i Get the character from the receiver
26 ;
27 0035846 153705 173300 BISB @H#HCP$DBR. RS iGet the received character
=8 ;
29 i Reenable interrupts from receiver
30 H

31 003452 112737 000070 173302 MOVB #HCPSEI, @HCP$CAR ;Declare end of interrupt
32 i
33 i Get number of line connected to communications port

34 ;
35 00354860 013704 000050° MOV CPLINE, R4 iGet line index number
36 i

37 i Call TTINPT to process the character

38 ;

39 0034864 004777 000124~ CALL eTTINPT iEnter routine to process the character
40 H

41 i Return from interrupt
42 i

43 0034570 000207 RETURN iReturn from interrupt through TTRSAV
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CPITR =-- Transmitter interrupt
1 .8BTTL. CPITR ~~ Transmitter interrupt
2 e e o e e o o e o s e o o e b e e S S R S i S S o S o S ot S, Gt S i St St et . e S e e S e St S S 5 S s S s S o S S e
3 i CPITR is the interrupt service routine for the communications port
4 ; transmitter,
3 i
b6 H On entry, RO is on the stack.
7 i
8 003672 0104416 CPITR: MOV R4, —(8P) i Stack R4 also
9 003474 013746 0000006 MOV INTPRI, —(5P) ;i Save current interrupt priority
10 003700 005037 0000006 CLR INTPRI i Say running interrupt priority is 7
i1 ;
12 i Say that line is no longer transmitting a character
13 ;
14 003704 013704 000050’ Mav CPLINE. R4 iGet # of line connected to comm port
15 003710 042744 0000006 000000G BIC #EXCHAR, LSW3(R4); Clear transmitting-character flag for line
16 003716 112737 000050 173302 MOVB H#CPHRTI., @#HCP+CAR; Reset transmitter interrupt flag
17 003724 112737 000070 173302 Move #HCPSEI, @#CP$CAR ;i Declare end of interrupt
i8 ;
19 ; Get next character to transmit
20 i
21 003732 004774 0Q00000G CALL @LOUTIR(RS) i Get next char to transmit
22 003736 103410 BCS 9% ;iBr if no more chars to send
23 ;
24 i Transmit the character
25 ;
26 003740 032764 0000006 0000006 BIS #$XCHAR, LESW3(R4); 8ay a character is being transmitted
27 003746 042764 0000006 0000006 BIC #$0ITIM, LEWS(R4); Start timer to catch lost interrupts
28 003754 110037 173300 MOVB RO, @#CP$DBR i Transmit the character
29 i
30 i Finished
31 i
32 003760 012637 0000006 PE: MOy (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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Page 91

CPSTRT —- Start output to communications port

1 .8BTTL CPSTRT —— Start output to communications port

2 B e et s st e et e St 7 1 o o s e e e ——— e

3 ; CPSTRT is called to initiate output to the communications port.

4 i

5 i Rl = Line index number of line being started.

6 ;

7 Q03772 010046 CPSTRT: MOV RO, —(SP)

8 003774 010446 MOV R4, —(SP)

4 ;

10 i Disable communications port interrupts

11 ;

12 003776 DISABL iiiDisable interrupts

i3 i

14 i See if the communications port transmitter is already busy

15 i

16 004004 032761 0000006 000000¢ BIT #HEXCHAR, LSW3(R1) iiils the transmitter busy now?
17 004012 001014 BNE 1% iiiBr if yes

18 ;

19 i Transmitter is idle
20 i Get next character to transmit
21 ;
22 004014 010104 MOV R1,R4 iiiGet line # to R4 for NEDCHR
23 004016 004774 0000006 CALL @LOUTIR(R4) iiiGet a character to transmit
24 004022 103410 BCS 1% iiiBr if nothing to transmit
25 ;
26 i Start transmission
27 ;
28 004024 052741 0000006 000000G BIS #EXCHAR, LSW3(R1) ii;8ay a character being transmitted
29 004032 042761 0000006 0000006 BIC #E0ITIM: LEWS(R1) ii;Btart timer to catch lost interrupt
30 004040 110037 173300 MOVB RO, @#CP$DBR ii; Transmit the character
31 i
32 i Enable the transmitter interrupt
33 H
34 004044 14 ENABL iEnable interrupts
35 ;
36 ; Finished

37 i

38 0040352 012604 mMav {(SP)+, R4

39 004054 012600 MOV {(8SP)+, RO

40 004056 000207 RETURN
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CPCLOK —— Timer driven routine for communications port

1 .8BTTL CPCLOK —— Timer driven routine for communications port
o e e e e s .t o S0 o e o e s e, St S S S St o ot S S S S0 v S S B S e S, S P S e s e . e i e e e S s o e et o ——
3 i CPCLOK is a timer driven routine called periodically to check on

4 ; the status of the communications port.

5 i

& i Inputs:

7 i Rl = Line index number.

8 i

2 004060 CPCLOK:

10 ;

11 i Check for lost output interrupts

i2 i

13 004060 032761 0000006 0000006 BIT #$0ITIM, LSWS5(R1); Have we started timer interval?

14 004066 001411 BEQ 1% iBr if not

15 004070 032761 0000006 000000C BIT #EXCHAR, LSW3(R1); Are we still waiting for an interrupt?
16 Q04076 001410 BEG 9% iBr if not

17 004100 0427461 0000006 0000006 BIC #$XCHAR, LSW3(R1); Say wait is over

18 004106 004737 003772 CALL CPSTRT iTry to restart transmitter

19 004112 052761 0000006 0000006 14%: BIS #E0ITIM, LOWS(R1); Start timed interval
20 i

21 i Finished

23 004120 000207 9% RETURN



TSXPRO —-— T8X-Plus PROxxx Routi MACRO VO05.05 Friday 20-Jan—-89 12:41 Page 53

CPXOFF —- Transmit XOFF to communications port
1 .8BTTL. CPXOFF —— Transmit XOFF to communications port
2 B e e e i 1 o % 2 e et e e et e i
3 i  CPXOFF is called to stuff an XOFF character into the output stream
4 ; for the communications port.
5 ;
& ; Inputs:
7 ; Rl = line index number.
8 ;
? 004122 CPXOFF: DISABL ;i #% Disable interrupts ##
10 i
11 i ©Set flag that says XOFF has been sent
i2 i
13 004130 0352761 0000006 0000006 BIS #SHISTP, LSW10{R1);; i Remember that XOFF has been sent
14 i
15 i See if the transmitter is busy now
16 i
17 004136 0327461 0000006 0000006 BIT #EXCHAR, LSW3(R1);::; Is the transmitter busy now?
18 004144 001404 BEQ i% iiiBr if not busy now
19 i
20 i The transmitter is busy now.
21 i BSet flag which will cause output character generator to send XOFF
22 i
23 0041446 052761 0000006 0000006 BIS #ESX0OFF, LSW10(R1): ;i 8et flag to cause XOFF to be sent
24 004154 000411 BR % N
25 i
26 ;i Transmitter is not busy
27 i Transmit an XOFF character.
28 ;
29 004156 0527461 0000006 000000G 1% BIS #EXCHAR, LSW3(R1);;: Bay transmitter busy
30 004164 0427461 0000006 0000006 BIC #$0ITIM, LESWS(R1);;; Start output interrupt timer
31 004172 112737 000023 173300 mMovB #23, @#CP$DBR ;i3 Transmit XOFF
32 i
33 i Finished
34 i
35 004200 9%: ENABL i ## Enable interrupts ##
36 Q04206 000207 RETURN

Y
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—— Transmit XON to communicetions port

CPXON
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’
CPXON: DISABL

.BBTTL CPXON ~—— Transmit XON to communications port
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CPXON is called to stuff an XON character into the output stream
for the communications port.

Inputs:
R1 = Line index number.

iii#¥ Disable interrupts ##
Clear flag that says XOFF has been sent

BIC #$HISTP, LEW10(R1):;iClear flag that says XOFF sent
See if the transmitter is busy now

BIT #$XCHAR, LEW3(R1)ii; Is the transmitter busy now?
BEQ 1% iiiBr if not busy now

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

BIS #ESXON, LSWI0O{(R1)i; i Set flag to cause XUON to be sent
BR 9% i

Transmitter is not busy.
Transmit an XON character.

BIS #EXCHAR, LSW3(R1); ;i Say transmitter busy
BIC #$0ITIM, LSWS(R1);;; Start output interrupt timer
MOVB #21, G#CP$DBR iii Transmit XON

Finished
ENABL i ## Enable interrupts ##
RETURN

LY
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CPGDSS —— Get communications port data set status

1 .8BTTL. CPGDSS —— Get communications port data set status
2 B e e e e e e o o . i e o Rt 2 o et et e e -
3 i CPGDBS is called to get the data set (modem) status for the
4 ; communications port.

o i

=) H Inputs:

7 H R1 = Physical line index number

8 i

9 5 Outputs:

10 i RO = Generic data set status flags (MS$xxx)

i1 ;

12 004276 005000 CPGDSS: CLR RO ;i Develop result in RO

13 i

14 H See if the phone is ringing

15 ;

16 004300 132737 000100 173312 BITB #CP$RI, @HCPEMIR ; Is the phone ringing?

17 Q04306 001402 BEQ 1% iBr if not

18 004310 0352700 000000¢ BI1S #MS$ERNG, RO iSet ringing flag

i9 i

20 i See if carrier is detected
21 i
22 004314 132737 000020 173312 1%: BITB #CPECD, G#HCP$MIR ;Do we have carrier detect?
23 004322 001402 BEQ 2% iBr if not
24 004324 052700 0000006 BIS #MSECAR, RO ;i Set carrier—detect flag
29 i
26 i See if Data Terminal Ready is asserted
27 H

28 004330 132737 000020 173310 2% BITB #CP$DTR, @#CP$MOR; Are we asserting DTR?
29 004336 001402 BEQG 3% i Br if not

30 004340 052700 0000006 BIS #MS$DTR, RO i Remember DTR is asserted
31 i

32 i Finished

33 ;

34 004344 000207 3%: RETURN
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CPSDSS -~ Set data set status for communications port
1 .8BTTL CPSD55 —- Set data set status for communications port
2 § e o o e s e o b e e i i £ S e e e ————
3 i CPSDSS is called to control the data set (modem) status for the
4 H communications port.
5 ;
& i Inputs:
7 i Rl = Physical line index number
8 H RO = Data set control flags (MS$xxx)
? ;
10 004346 CPSDSS:
4 .
& ?
12 H See if we should raise or drop Data Terminal Ready
13 5
14 004346 032700 0000006 BIT #MS$DTR: RO ;Raise or drop DTR?
15 004352 001404 BEQ 1% i Br to drop DTR
14 i
17 i Raise DTR
18 i
19 004354 152737 000020 173310 BISB #CPS$DTR, @HCP$MOR; Raise DTR
20 004362 000403 BR 9%
21 ;
22 i Drop DTR
23 H
24 004364 142737 000020 173310 1i$: BICB #CP$DTR, @H#HCP$MOR; Drop DTR
25 i
26 i Finished
27 H
28 004372 000207 9% RETURN
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CPSBRK —— Control break transmission on communications port

1 . 8BTTL CPSBRK -~ Control break transmission on communications port
2 B o ) M e o e et e e S £ o e e e it e e o S s
3 i CPSBRK is called to start or stop transmitting a break character to
4 i the communications port

] i

& i Inputs:

7 i RO = Break control flag (MS$BRK)

8 ; R1 = Physical line index number.

4 ;

10 004374 0102446 CPSBRK: MOV R2, -{(SP)

11 i

12 i Set standard flags for write-register 5

13 ;

14 004376 012702 000050 MOV #CP$AWS ! CP$7BT, R2 ; Standard flags and 7-bit char length
15 004402 132761 0000006 0000016 BITB #LP$7BT, LMXPRM+1(R1); 7-bit characters wanted?

16 004410 001002 BNE 2% iBr if yes

17 004412 032702 000140 BIS #CP$8BT, R2 iSelect B-bit characters

18 ;

19 i See if we want to start or stop sending a break
20 i
21 004416 032700 0000006 2% BIT #MS$BRK, RO i8tart or stop sending break?
22 004422 001402 BEQ 1% ;Br if stop
23 004424 052702 000020 BIS #CP£SB, R2 ;i Set send-break flag
24 i
25 ; Store parameters into control register
26 ;
27 004430 1%: DISABL iii## Disable interrupts ##
28 0044386 112737 000005 173302 MOVB #HCPEWRS, @HCPHCAR; ; i Select write register 5
29 004444 110237 173302 MOvB R2, @#CP$CAR iiiStart or stop sending break

30 004450 ENABL. ;i ## Enable interrupts ##
31 i
32 ; Finished

33 i

34 004456 012602 %! MOV (SP)+, R2

35 004460 000207 RETURN
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. 8BTTL CPSSPD -- Set speed for communications port

CPSSPD is called to set the transmit/receive speed for

the communications port.

R3:; —(8P)
R4, -(8P)
RS, —={5P)

hysical line index number.

i Bet baud rate in line parameter word for this line

RO, LMXPRM+1(R1) ; Save new flags for line

i Btore speed value into hardware control register

RO, R3

#~C<LP4$SPD>, R3

iGet all flags
iClear all but speed code

R3, —(8P) ; Save speed code
#4,R3 iShift speed value left 4 bits
(SP)+, R3 ; Combine with unshifted value

R3, @#CP$BRR

; Set baud rate in hardware register

#CP$CAR, R4 iGet pointer to CSR A
#CP$AW4, R3 i Get standard bits for WR4
#LP$PAR, RO iIs parity wanted?

14 iBr if not

#CPEPAR, R3 ;i Set parity—enable flag
#LP$0ODD., RO iIs odd parity wanted?

1% iBr if yes

#CPSEVN, R3

#CP$WR4, (R4)

R3, (R4)

#CP$AW3: R3
#CP$AWS, RS
#LP$7BT, RO
2%

;Select even parity
iSelect write register 4
iSet parity control flags

iGet standard flags for WR3
iGet standard flags for WRS
37 bit characters wanted?
iBr if yes

#CP$8BT, RS iSelect 8 bit characters
#CP$8BR. R3

3%

#CP$7BT. RS ;iSelect 7 bit characters
#CP$7BR,; R3

CPSSPD -- Set speed for communications port

1

=2 §o e e e
3 H

4 3

5 i

é ; Inputs:

7 H RO = Speed code.
a8 H RiI = P
9 i

10 004462 010346 CP88PD: MOV
11 0044464 010444 MoV
12 0044466 010546 Moy
13 i

14

15 i

16 004470 11C0&61 0000016 MOVB
17 ;

i8

19 ;
20 004474 010003 Mov
21 004476 042703 000000C BIC
22 004502 010346 MOV
23 004504 072327 000004 ASH
24 004510 052603 BIS
25 004512 110337 173314 MOVB
246 ;
27 5 8Bet parity control
28 ;
29 004516 012704 173302 MoV
30 004522 012703 000104 Moy
31 004524 032700 0000006 BIT
32 004532 001407 BEQ
33 004534 052703 000001 BIS
34 004540 032700 . 0000006 BIT
35 004544 001002 BNE
36 004546 052703 000002 BIS
37 004552 112714 000004 14: MovB
38 004556 110314 MOVB
39 ;
40 i ©Set character length
41 i
42 004560 012703 000001 MoV
43 004564 012705 000010 MoV
44 004570 032700 0000006 BIT
45 004574 001005 BNE
46 004576 052705 000140 BIS
47 004502 0352703 000300 BIS
48 004406 000404 BR
49 004510 052705 000040 2% BIS
50 0045614 032703 000100 BIS
21 004420 3% DISABL
52 0044626 112714 000003 MOVB
53 0044632 110314 MOVB
54 0044634 112714 000005 MOvVB
99 004540 1103514 MOVB
D6 0044642 ENABL.
57 ;

isi#¥ Disable interrupts ##
HCP$WR3, (R4) iiiSelect write register 3
R3, (R4) ;i 8et length for received characters
#CPEWRS, (R4) iiiBelect write register 5
RS, (R4) ;

; #% Enable interrupts ##

iii9et length for transmitted characters

o
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CPSSPD -— Set speed for communications port
58 ;
59 i
60 0045650 012605
61 0044652 012604
62 0044654 012603
63 00446546 000207

Finished

MOV
MOV
MoV
RETURN

(SP)+, RO
(SP)+, R4
(SP)+,R3

Page 58-1
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CPSSPD —- Set speed for communications port
1 . IF NE, GQPASM iAssemble if quad line unit code wanted
pad .SBTTL ###% Quad Serial Line Unit Routines ##
3 .SBTTL QPINIT —— Initialize quad serial line unit
4 b e e e e e e e ————————— -
S5 ; QPINIT is called to initialize the quad serial line unit
& ;
7 004460 010546 QPINIT: MOV RS, —(8P)
g ;
g9 ;  Determine if a quad line unit is installed
10 ;
11 0044662 0127446 000064 MOV #QP$ID, —(SP) ; 8tack device ID for quad line unit
12 0044866 Q04737 0011727 CALL. GPRCSR iGet CSR for quad line unit
13 0044672 012605 MoV (SP)+, R5 ;i Get returned CSR address
14 Q0044674 103014 BCC 2% ;Br if it is installed
15 i
16 i There is no quad line unit installed.
17 i Mark all lines associated with quad line unit as dead.
i8 ;
19 004676 012703 0000006 MOV HLSTHL., RS ; Get index to last line
20 004702 005765 0000006 3% TST LMXNUMIRS) ;i Is this a quad unit line?
21 004706 001403 BEQ 4% i Br if not
22 004710 052765 0000006 0000006 BIS #EDEAD, LSW3(RS) iMark line as dead
23 004716 162705 000002 4% SUB #2,R9 iGet next line index
24 004722 003347 BGT 3% iBr if more lines to do
25 004724 000502 BR 9% iFinished
26 ;
27 i There is a quad line unit installed
28 H
29 004726 010837 0000667 2% MOV RS, QPCSR i Save CSR address
30 004732 132765 000004 000004 BITB #QP$22C, OPRMSR(RS); Do we have modem control on lines O and 27
31 004740 001402 BEQ 1% iBr if not
32 004742 105237 000110° INCB QPMODM ; Remember we have modem control on two lines
33 0047446 142765 000100 000004 14 BICB #QPSIEN, QPRMEBR(RS); Clear interrupt—enable bit
34 004754 012746 000064 MOy #QP$1D, - (SP) ; 8tack device ID
35 004760 004737 0011347 CALL. GPRVEC i Get vector address
36 004764 012637 000070° MOV (SP)+, QPVEC ; Bave vector address
37 004770 012700 000064 MoV #QP$1ID, RO ;Get device 1ID
38 004774 004737 0012547 caLL GETSLT iGet slot # where device is installed
39 005000 110037 0001117 MOVB RO, QPSL.OT i Save the slot number
40 i
41 i Set addresses of quad line unit device-dependent routines
42 ;
43 005004 Q12737 0053107 000000C MOV #QPSTRT, CDSTRT+CDX$QFP ; Start—output routine
44 005012 012737 006054 000000C MOV #QPGDBS, CDGDSS+CDX$QP ; GCet data set status
45 008020 012737 006160 000000C MOV #QPSDSS, CDSDSS+CDX$QP ; Set data set status
446 005026 012737 0060164 000000C MOV #QPSBRK, CDSBRIK+CDX$QP ; Control break transmission
47 005034 012737 0054632 000000C MoV #APSSPD, CDSSPD+CDX$QP ;i Set line speed
48 ;
49 ; Initialize Qutput Port Configuration Register
30 ;
51 005042 105065 000132 CLRB QPROPC(R3) iAll bits are off in OPCR
52 005046 1050&5 000172 CLRB QPROPC+QPRUDOF (RS) ; DUART 1
53 ;
924 i Initialize Auxiliary Control Register
55 ;
56 Q08052 112765 000360 000110 mMOovB #OPEAWA, QPRACR(RS) ; Initialize ACR
57 005060 112765 000360 000150 MOvB #OPFSAWA, QPRACR+GPRUOF (RS3) i DUART 1




#,

;iReset all output port bits

;Get command to clear IRR and IMR int flags
;0r in slot number where @GP controller is
iClear IRR and IMR flags for quad port
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QPINIT -~ Initialize quad serial line unit
o8 i
59 H Initialize Interrupt Mask Register
60 ;
&1 0050466 112765 000063 000112 MovB #OQPEAWI, QPRIMR{(R5) ;i Intialize IMR
&2 0035074 1127465 000063 000152 MOVB #QP$AWI, QPRIMR+QPRUOF (R3) ; DUART 1
63 i
&4 i Initialize output port
65 i
66 005102 112765 000377 000136 MOVB #377, QPRROP(RDS)
&7 005110 112765 000377 000176 MOVB #377, QPRROP+QPRUOF (R3) ; DUART 1
68 ;
69 ; Initialize interrupt contreoller
70 H
71 005116 012700 000030 MOV #IMSCRM, RO
72 005122 153700 000111~ BISB GPSL.OT. RO
73 005126 110037 173206 MOVB RO, @#IC1CSR
74 H
75 i Finished
76 ;
77 005132 0126005 %! MOV (SP)Y+, RS
78 005134 000207 RETURN
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QPLINE =-- Initialize a line connected to quad line unit
i .SBTTL QPLINE —— Initialize a line connected to quad line unit
2 e e e e e e e e e e e e e e e e e e B e e e e e e e e o e 1 o o s e o e e e
3 ; QPLINE is called to initialize a specific line that is connected to
4 ; the quad serial line unit
5 H
é ; Inputs:
7 ; R1 = Line index number.
a8 ;
? 00513464 010546 QPLINE: MOV RS, —(8P)
10 ;
11 ; SBay this line is controlled by quad serial line unit
12 i
13 005140 Q12761 0000006 000000G MOV #CDX$QP, LLCDTYP{(R1)
14 H
15 ;i See if quad line unit is installed
14 ;
17 005144 005737 0000667 TST QPCSR ; Is quad line unit installed?
18 005152 001454 BEQ P i Br if not
19 ;
20 H Remember the T8X-Plus line index number associated with this unit line
21 ;
22 005154 016105 0000006 mMav LMXLN(R1),R3 ;Get # of line within gquad unit
23 005160 110165 000104 MOVEB R1, QPLX(R3) ; Store TSX—-Plus line index #
24 005164 016100 0000006 MOV LMXNUM(R1). RO ; Get mux index number
25 005170 013760 0000667 0000006 MOV QPCSR, MXCBSR(R0O) ; Remember CSR address for unit
26 005176 013760 0000707 0000006 MOV QPVEC, MXVEC{(RO) ;i Remember vector address of unit
27 ;
28 H See if this line should have modem control
29 ;
30 005204 105737 000110° TSTB QPMODM iAre we configured for modem control?
31 005210 001403 BEQ 3% iBr if not —— No lines have modem control
32 005212 032705 000001 BIT #1,R5 ;Is this line O or 27
33 005216 001403 BEQ 4% iBr if yes —— Has modem control
34 005220 0427&1 0000006 0000006 3%: BiC #EPHONE, ILSW2(R1);Say line does not have modem control
35 ;
36 i Convert line number into quad unit address
37 i
38 005226 004737 0062367 4% CALL QPCVLA iConvert line # to address
39 §
40 i At this point,
41 H R5 = Base address of registers for quad unit and channel.
42 ;
43 i Initialize mode registers 1 and 2
44 ;
45 Q05232 112765 000020 000104 MOovB #QP$RPR. QPRCRA{(RS); Select mode register 1
44 005240 112765 000023 000100 MOVB #023, QPRMRA(RS) ;; Initialize mode register 1
47 005246 112765 000007 000100 MOovVB #0007, QPRMRA(RS) ;Initialize mode register 2
48 H
49 i Initialize clock select register
20 H
51 005254 112765 000273 000102 MovB #273, QPRCSA(RYS) ; Initialize to 92600 baud
52 i
53 H Initialize receiver and transmitter
54 ;
55 005262 112765 0000352 000104 MOvVEB #OPERRX 'QPSDRX 'QP$DTX, QPRCRA(RS) ; Reset receiver + disable
56 005270 112765 000100 000104 mMOVB #QP$RES, QPRCRA{(RS) iReset error status

57 005276 112765 000063 000104 MOvVB HOPERTX 'QPSERX ' QP$ETX, QPRCRA(RDS) ; Reset transmitter + enable



—
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QPLINE —-— Initialize a line connected to quad line unit
58 i
59 H Finished
&0 i
61 005304 012605 9% MOV (SP)+, R5
62 005306 000207 RETURN

Page &0-1
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QPSTRT -— Start output

COUNDPUBLWN~

0035310

005312

005316

005324
005332

005334

005342
005350
005352

0103546

004737

032761
001003

112765

012605
000207

006236

0000006 0000006

000004 000104

.8BTTL Q@QPSTRT -~ Start output
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QPSTRT is called to initiate output to a line connected to the
quad line unit.

Inputs:
Rl = Line index number.

b
QPSTRT: MOV RS, -(SP)
i Convert line number into quad unit address
call QPCVLA iConvert line # to address

At this point,
R5 = Base address of registers for quad unit and channel.

See if the transmitter is already busy

e e e %e W e

DISABL ;iiiDisable interrupts
BIT #HEXCHAR, LEW3(R1);;; Is the transmitter busy now?
BNE 1% iiiBr if yes

Transmitter is idle.
Enable the transmitter which will cause an interrupt.

e s i e

MOVB #OP$ETX, QPRCRA(RS); i iEnable transmitter (will cause interrupt)
i Finished
1%: ENABL. ;iEnable interrupts

MOV (SP)+, RS

RETURN
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QPCINT -— Interrupt from quad line unit

LONDOORWU-
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142763
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000130
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0000006 0000006
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QPCINT:
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i
i
i
H
H
i

e e e e

.8BTTL QPCINT —- Interrupt from quad line unit
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QPCINT is the interrupt entry point for all interrupts from the
quad line unit.

Save registers RO, R1, R4, and RS5.

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.

JER RS, @TTRBAV i Bave registers
MOV R2, -(5P)
mMav R3, - (8P)

Disable further interrupts from the quad line unit

MoV QPCSR. R3 iGet address of base of registers for DUART O
BICB #QP$IEN, QPRMSBR(R3) iClear 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 ;i Start with line # O (DUART O, channel A)
Get TSX-Plus line index number of this line

mMovB QPLX(R2)., R4 ;i Get TSX-Plus line index number
BEQ 3% iBr if no line connected

See if an output interrupt occurred

BITB QPFTXR(R2)., QPRISR(R3); Is transmitter ready for another char?
BEQ 2% iBr if not

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

CALL eLOUTIR(RS) ;i Get next character to transmit
BCS 8% iBr if no more chars to transmit

Transmit the character contained in RQ

BIS #EXCHAR, LEBW3(R4); Set transmitter-busy flag

BIC #$0ITIM, LSWS(R4); Start timer to catch lost interrupts
MOVB RO, GPRTRA{(R1) ; Start transmitting the character

BR 2%

There are no more characters to transmit.
Disable the transmitter

BIC #EXCHAR,: LEW3{(R4); Say transmission finished
MOVEB #QP$DTX, GPRCRA(R1) :iDisable the transmitter

See if this line has received a character

N
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QPCINT —— Interrupt from quad line unit
58 ;
59 005464 136263 005626 000112 24%: BITB QPFRXR(R2), QPRISR(R3); Is a received character ready?
60 005472 001427 BEQ 3% iBr if not
61 i
a2 i Get received character
63 ;
64 005474 116100 000102 MOVB QPRSRA(R1). RO iGet status flags for character
65 005500 116105 000106 MOVB QPRRRA(R1), R3S ;i Get the received character
&6 005504 042705 177400 BIC #$~CL377>, RS ;i Mask character to 8 bits
&7 H
&8 ‘ i BSet status flags in RS to simulate status flags returned by DL11
69 H
70 005510 032700 000040 BIT #QP$RPE, RO ;Did we have a parity error?
71 005514 001402 BEQ 4% i Br if not
72 0055146 052705 000000C BIS #RBERR'RCVPAR, R3; Set parity-error flags
73 005522 032700 000300 4% BIT #QPS$RFE!'QP$BRK, RO ;i Framing error or break?
74 005526 001402 BEQ 5% iBr if not
75 008530 0352705 000000C BIS #RBERR!FRMERR. R5; Set framing-error flags
76 009534 032700 000020 5% BIT #QP$ROE. RO ; Did an overrun occur?
77 005540 001402 BEQ® 6% ;Br if not
78 005542 052705 000000C BIS #RBERR 'OVRRUN, R5; Set overrun flags
79 ;
80 i Call TTINPT to process the received character
81 ;
82 005546 004777 0001247 =% N CALL @TTINPT iEnter character input routine
83 i
84 i Check for other lines connect to the quad unit that may need service
85 ;
86 005552 005202 3%: ING R2 iAdvance line # within quad unit (0~3)
87 005554 020227 000003 CMP R2, #3 iHave we serviced all lines?
88 005560 101010 BHI 7% iBr if yes
89 005562 062701 000020 ADD #QPRCOF, R1 ;iPoint to registers for next channel
0 Q05566 020227 000002 CMP R2, #2 ; Time to advance rtegister base to DUART 17
2?1 005572 001303 BNE 14 ;i Br if not
?2 005574 062703 000040 ADD #QPRUOF, R3 iPoint to registers for DUART 1
23 005400 000700 BR i iGo service next line
94 i
95 i We have serviced all four lines.
6 i Reenable interrupt for quad line unit.
7 i
28 0054502 013703 0000667 7%: MOV QGPCSR. R3 iGet address of base of registers for DUART 0O
99 0054806 13527463 000100 000004 BISB #QAPSIEN, QPRMSR(R3) i Set interrupt—enable bit
100 i
101 i Finished
102 i
103 005614 012603 MOV (SP)+,R3
104 005616 012602 MoV (SP)+, R2
105 0054620 000207 RETURN ;iReturn through TTRS5AV which restors regs
104 i
107 i Vector containing the proper bit mask to test for transmitter-ready
108 ; in the Interrupt Status Register for each line.
109 ;
110 0054622 001 020 001 QPFTXR: .BYTE 1,20, 1,20
005625 020
111 ;
112 i Vector containing the proper bit mask to test for receiver—done

113 i in the Interrupt Status Register for each line.
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QPCINT == Interrupt from quad line unit

114 i

115 005426 coR 040 002 QPFRXR: .BYTE 2,40, 2,40
Q05631 040

116 . EVEN
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QPSSPD -— Set speed for quad line port
i .8BTTL QPSSPD —— Set speed for quad line port
2 B e e e e e i . i . e e o o ——— e o e e e e
3 ; QPSSPD is called to set the transmit/receive speed for a line
4 i connected to the quad serial line unit.
5 ;
& i Inputs:
7 i RO = Speed code
8 H R1 = Physical line index number.
7 i
10 005632 010346 QPSSPD:. MOV R3, —(8P)
11 0054634 0105464 Mov R3, -(8P)
12 i
13 i ©Save info about baud rate for this line
14 i
15 0054636 1100461 0000016 MOVB RO, LMXPRM+1{(R1) ;Save info in line table
16 i
17 i Convert line number into quad unit address
i8 ;
19 005442 004737 0062367 CALL QPCVLA i Convert line # to address
20 i
21 i At this point,
22 i R5 = Base address of registers for quad unit and channel.
23 ;
24 i Set transmit/receive speed
25 i
26 005646 010003 MOV RO, R3 iGet control flags
27 005450 042703 000000C BIC #~C<LP$SPD>, R3 iClear all but speed value
28 0054654 116303 005776 MOVB QPSPD{(R3),R3 iGet speed code for quad unit
29 0056460 010346 MOV R3, -(8P)
30 005462 072327 000004 ASH #4, R3 iPosition speed code for receive
31 Q05666 052603 BIS (SP)+, R3 ;i0r in transmit speed
32 0054670 1103465 000102 MOVB R3, QPRCSA(RS) ; Set speed for line
33 ;
34 i Set character length and parity
35 i
36 0054674 032700 0000006 BIT #LP$7BT. RO ;7 bit characters wanted?
37 005700 001403 BEQ i¢ 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 1%; MoV #QP$8BR, R3 iGet 8 bit char flags
41 005714 Q32700 0000006 2% BIT #LP$PAR, RO iIs parity wanted?
42 005720 001003 BNE 3% iBr if yes
43 005722 052703 000020 BIS #QPENPR, R3 iSet no—-parity flag
44 0057246 000405 BR 4%
45 Q05730 032700 0000006 3%: BIT #LP$0ODD, RO i 0dd parity wanted?
44 005734 001402 BEQ 4% iBr if not
47 005734 032703 000004 BIS #QP€0DD, R3 ;iB5elect odd parity
48 Q05742 4% DISABL ;s ®% Disable interrupts ##
49 Q08750 1127465 000020 000104 MOovVB #QP$RPR, QPRCRA(RDS) ;i Select mode register 1
50 005756 1103465 000100 MOVB R3; GPRMRA(RS) ;ii8et char length and parity
21 0057&2 ENABL. i #¥% Enable interrupts ##
52 ;
53 5 Finished
54 ;
55 005770 012605 MOV (SP)+,R5
546 005772 012603 MOV (SP)+,R3
57 0095774 000207 RETURN



TSXPRO —-— TS8X~Plus PROxxx Routi MACRO V05 05 Friday 20-Jan—-89 12:41 Page 63-1

QPSSPD —— Set speed for quad line port
28
59
&0
61
62 005776 0G0 000 001
006001 002 003 004
0046004 005 006 012
Q06007 007 010 000
005012 011 000 013
0056015 014

63

;
i
;
;
G

Vector of values to convert TSX-Plus standard transmit/reresive
speed codes into codes for the quad serial line unit.

PSPD:

. BYTE

. EVEN

0-!0.}1.

' 2.,3.:4.,9.:,6.,10.,7.,8..0.,9.,0.,11.,12.
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QPSBRK -—- Control break transmission to quad line unit

1 .8BTTL QPSBRK —- Control break transmission to quad line unit
2 § T e st it e e st i e St o v S e S e v e e S S Oy S 41 S 454 ke St S0 res St I S S St e M Gt S Sl TS 4t e S e St Gt H4A S e S Sera Sat vt e e S i P S St S Ao S dae e Smsn
3 ;i QPSBRK is called to start or stop transmitting a break character to
4 i @ line connected to the quad serial line unit.

35 ;

é H Inputs

7 i RO = Break control flag (MS$BRK)

8 ; Rl = Physical line index number.

? ;

10 006016 010546 PSBRK: MOV RS, —(8P)

11 ;

i2 H Convert line number to address of control register

13 ;

14 00&020 004737 0062367 CALL QPCVLA iConvert line # to address

15 ;

16 i At this point,

17 ; R3 = Base address of registers for quad unit and channel.
18 i

19 i See if we are to start or stop sending a break
20 H
21 0058024 032700 0000006 BIT #MS$BRK, RO i8tart or stop sending & break?
22 0046030 001404 BEQ 1% iBr if stop
23 ;
24 i 8tart sending a break
25 ;
26 0046032 112765 000140 000104 MOVB #QP$SBT, QPRCRA(RS) ;i Start break transmission
27 006040 000403 BR 9%
28 i

29 H Stop sending a break

30 i

31 006042 112765 000160 000104 1%: MOvB #HQPS$EBT. QPRCRA(RS) ;i Stop break transmission

32 i

33 i Finished

34 i

35 004050 012605 9% MOV (SP)+,R5

36 004052 000207 RETURN

Y
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QPGEDSE -— Get data set status for line

1 . 8BTTL QPGDSS ——- Get data set status for line

2 B e e e e e e e e o e e o e o S i o 0t e o . e S 0 e e o e e e e s e e
3 i QOPGDSS is called to get the data set (modem) status for a line
4 i connected to the quad serial line unit.

2 i

1) H Inputs:

7 ; Rl = Physical line index number.

8 i

9 i Outputs:

10 ; RO = Generic data set status flags (MS$xxx)

11 H

12 005054 0103464 QPGDSS: MOV R3, ~-{SP)

13 0050546 010546 MOV R3, —{8P)

14 H

15 i  Convert line number to address of control register

16 ;

17 0046060 004737 0042607 CALL QPCVLX iConvert line # to address

i8 i

19 i At this point.
20 ; R5 = Base address of registers for quad unit.
21 H R3 = Table index whose value depends on whether we are accessing
22 ; lines O or 1 (DUART 0) or lines 2 and 3 (DUART 1)
23 ; and the configuration 4/0 or 2/2.
24 H
25 ; Line Config Value
26 ; mem— e e
27 ; os2 4/0 4]
28 i 1/3 4/0 1
29 ; o/2 2/2 &
30 i 1/3 2/2 3
31 ;

32 i See if the phone is ringing
33 i

34 0046064 005000 CLR RO i Develop flags in RO
35 006066 136365 0061447 000132 BITB QPFRI(R3), QPRIP(RS) ;Is the RI flag set for line?
36 0046074 001402 BEQ 1% iBr if not
37 0046076 052700 0000006 BIS #MS$ERNG, RO ;Bet ring status flag for return
38 i

39 i Dee if carrier is detected

40 i

41 006102 136365 006140’ 000132 1%: BITH QPFCD{(R3), GPRIP(RS) ;i Is carrier detected?

42 006110 001402 BEQ 2% iBr if not

43 006112 032700 0000006 BIS #MS$CAR,: RO iSet carrier—~detected flag for return
44 ;

45 i  See if Data Terminal Ready is asserted

44 i

47 Q06116 1362363 006150 006154 2%: BITB GPFDTR(R3), QPOP(R3) ;i Is DTR asserted?

48 0046124 001402 BEQ 3% iBr if not

49 006126 032700 0000006 BIS #MSEDTR, RO i Set DTR return flag

30 ;

31 H Finished

52 ;

53 0046132 012605 3%: MOV {(SP)+,R5

94 0046134 0124603 MOV (SP)+,R3

55 0046136 Q00207 RETURN

56 ;

57 ; Flag values to check Carrier Detect flag based on channel and config
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QPGEDES —— Get data set status for line

58 H
59 0056140 004 010 004 QPFCD: . BYTE 4,10, 4,0
006143 Q00
&0 ;
é1 ; Flag values to check for line ringing
&2 ;
&3 0046144 000 000 010 QPFRI: . BYTE 0,0,10,0
005147 000
64 i
&5 i Flag values to check for (or assert) Data Terminal Ready
hb H
67 0056150 004 010 004 QGPFDTR: .BYTE 4,10,4,0
006153 000
&8 ;
69 ; Shadow cells to hold value of output port settings
70 ;
71 004154 000 000 000 QPOP: . BYTE 0:.0,0,0

006157 000
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QPSDSS ~- Set data set status

NONOCUDdWN-

00461460

010346

004142 010544

006164 004737 006260

0056170
006174

006176
0056204
006212

006214
Qos222

0046230
006232
0048234

032700
001407

1163465
1546363
000406

1146365
146363

012605
012603
000207

0000006

0061507
0061507

0061507
0061507

000134
006154

000136
006154

. SBTTL

Inputs:

e e M e we e e

QPSDSS: MOV
MOV

§ T e et e e e arn o o et G bt e

QPSDSES is called to control the data set (modem) status for a line
connected to the quad line unit.

GRPSDES ~—~ HSet data set status

tveor e e e So arere G441t . 40t Samin SIS SOAE S0ws. SUSS Souen S440e Saree oo Shess v HOuES Miews 8000 Semem e iae Eetd SO0 SRS $409 S200n HmaD R Soret SBASS famm Soste Smite e Sorem Soare —— e come oome

R1 = Physical line index number.
RO = Data set control flags (MSHxxx)

R3, -{(8P)
RS, ~(8P)

i Convert line number to address of control register

CAaLL

R3

Line
0/2
1/3
os2
1/3

e e e s e Wi e %r e e e e e e e e

BIT
BEQ

; Raise DTR
MovB
BISB
BR

i Drap DTR

1%: MOvVB
BICB

; Finished
9% Mov

MoV
RETURN

QPCVL.X iConvert line # to address

At this point,
R5 = Base address of registers for quad unit.
= 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.

Config Value

oot catee sotee omton sovne o e vome sitwe poamt s

470 0
470 1
2/2 &
2/2 3

See if we should raise or drop Data Terminal Ready

#MS$DTR.: RO iRaise or drop DTR?
1% iBr to drop DTR

GPFDTR(R3)., QPRBOP(RS3); Raise bit in output port
QPFDTR(R3), QPOP(R3); Set bit in shadow cell
9%

QPFDTR(R3)., QPRROP(R3); Drop bit in output port
QPFDTR(R3), QPOP(R3): Clear bit in shadow cell

(8P)+, RS
(SP)+,R3
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QPCVLA —-— Convert line index into register addresses

1 .8BTTL QPCVLA —— Convert line index into register addresses

= B e i 1 o . S s s B e it o e e i S et i o et e e e et o e
3 i QPCVLA is called to convert a TSX-Plus line index number of a line
4 i 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.
6 ;

7 ; Inputs:

8 i R1 = TS8X~Plus line index number

? i

10 H Outputs:

11 ; R5 = Address of base of registers for DUART and channel

12 H (RO is preserved)

13 ;

14 0046236 PCVLA:

15 i

1é6 i Determine which quad line this line is connected to

17 i

18 00&236 016105 0000006 MOV LMXLN(R1),R5 ;Get line # within quad line unit (0-3)
19 ;
20 i Compute address of registers for this line
21 ;
22 006242 116505 006254 2% MOovB QPFADR(RS5), RS ;iGet offset based on DUART and channel
23 004246 063705 000066 ADD QPCSR, RS ; Add base CS5R address for module

24 i

25 i Finished

24 ;

27 006252 000207 RETURN

28 ;

29 i Table of register address offsets based on line number

30 ;

31 006254 000 020 040 QPFADR: .BYTE 0, 20, 40, 60

006257 060

. EVEN
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QPCVLX ——- Get address and configuration info
1 - 8BTTL QPCVLX —— (et address and configuration info
2 B e e e e e et o o o s e . e e - -
3 i QPCVLX is called to convert a TSX-Plus line number for a line connected
4 i  to the quad serial line unit into two items of information:
5 H (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 O to 3 which
7 ; indicates which channel of the DUART the line is connected to and
a i which configuration (2/2 or 4/0) the serial line unit is in.
9 i
10 i Inputs:
11 H R1 = TSX-Plus line index number.
12 i
13 ; Outputs:
i4 H R5 = Base address of registers for DUART.
135 H R3 = Channel and configuration index value as follows:
14 i
17 i Line Config Value
i8 ; —— e e e e
19 ; 0/2 4/0 0
20 H 1/3 4/0 1
21 i 0/2 2/2 P
22 ; 1/3 2/2 3
23 i
24 H {ROQ is preserved)
29 i
26 004260 QPCVLX:
27 H
28 i  Determine which quad line this line is connected to
29 H
30 006260 016103 0000006 MOV LMXLN(R1),R3 iGet line # within quad line unit (0-3)
31 i
32 i Get the DUART base register address
33 H
34 006264 116305 0063147 2% MOVB QPFDAD(R3)., R5 iGet offset based on DUART O or 1
35 006270 063705 0000667 ADD QPCSR, RS iAdd CSR address of base of module
36 ;
37 i Get index value based on line # and configuration
38 i
3% 004274 042703 177776 BIC #C<1>, R3 iGet O for lines O%2, 1 for lines 1&3
40 004300 108737 0001107 TSTB QPMODM iIs this a 2/2 configuration?
41 006304 001402 BEQ % iBr if not
42 00£306 062703 000002 ADD #2,R3 ;i Set index based on config
43 i
44 i Finished
45 i
46 006312 000207 % RETURN
47 i
48 ;i Table of address offsets to base registers for DUARTs based on line #
49 i
30 006314 000 000 040 QPFDAD: . BYTE 0. 0, 40, 40
006317 040
51 . EVEN
52 . ENDC i NE, QPASM iEnd of quad line unit code
93 ;
54 i 8Bize of TSXPRO
55 i
56 0046320 PROSIZ = . —PROBAS iSize of TSXPRO
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QPCVYLX —— Get address and configuration info
57 000001

Frrars detected: 0

### Assembler statistics

Work file reads: 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: 4% 46
» LP: TSXPRO=DK: TSXPRO/C/N: 5YM

Friday 20~Jan—-89 12: 41

. END

Page 681
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Cross reference table (CREF V05. 05)

$DEAD

$DHCDO
$HISTP
$OITIM
$PHONE
$SX0OFF
H5X0ON

$VDCSR
$XCHAR

CDCLOK
CDGEDSS
CDIFLG
CDIRTN
CDOFL.G
CDORTN
CDSBRK
CDSDSS
CDSSPD
CDSTOP
CDSTR2
CDSTRT
CDSXOF
CDSXON
CDX#PC
CDX#PI
CDX$PP
CDX%$QP
CORUSR
CP$7BR
CP$7BT
CP+8BR
CP$8BT
CP$ACHM
CP$ARP
CPR$AS

CP$ASM
CP$AW3
CP$AWS
CPEAWS
CP$BR

CP$BRP
CP$BRR
CP$BW1
CP$BW2
CP$CAR

CP$CBR
CP$CCS
CP$CD
CP$CMM
CP$CR
CP#CRC
CP4$CS
CP$CTS
CP$DBR

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

i2-21
2~-37
2-38

14—-16#%
2-20

51-28
2-14
2-14
2-12
2-12
2-12
2-12
2-14
2-14
2-13
2-11
2-15
2~-11
2-15
2-15

12-22

12-23

12-22

12-29

12-18

19-463#

19-83#

19-444%

19-84#

19-21#

19-20#

19-98#

19-59#

19-65#

19-744#

19-85#

19-94#

19-1074#

19—-13#

19-111#%

19-115#

19-9#

50-17#

19-10#

19-79#

19~-1394#

19-73#%

19-43%

19-22%

19-131#

19-140%

19-8#

59-22

5-13
7-28
47-73
5-18
6-17
24-58
7-27
S52-15
4694
4-83#
4-155#
4-140#
4-156%
4-139#
4-107#4#
4-F54%
4-119%
4-34#%
4-22%
4-13#
4-464
4-58#
4714
30-15
40-15
59-43+#
35-21
58-50
57-14
58-47
57-17

4746
47-44
47-48
49-20
5825
47-36
57-28+
47-59
55-22

47-37

25-45

6~12
12-19
60-34
12-26
1226
24-58#

7-41
o92-17
12-a5
10-1%

12-27
10-21
?-15

5-23
12~24
12~-24
47-18%
30-19+#
40-204+%
544 %

o8-49

o846

°8-42
28-30
D714

{47-70%#
57-29#%
487

4760

49-27

12-23
33-52

93-23
24-23
32-35
12-19
93-17
47-19#
12-21

40-22%#
i2-21

12-27

6-22
47-20%
47-21%
47-19%

40-21%
59-45%

58-43

47~71%
58-29
48-8

S50-28%

93~-13
41-30

32-39%
33-51
9329

40-21#

47244
47-23#
{40-23#

47-20%

40224
59-46%

48-26%

51-30#%

54-13
50-2a7

33~-21+#
33-59
54-17

47-22%

59—-4&%
59-45%
47-25%

30-19#%

4721 %

40-23%
S9-47 %

48-31+%

93-31#

51-29

41-20
54-29

59444

39-47%#

40-~-20%

47~-22%

60~13

48~3&%

54-31%

41-29
61-21

47-18+#

47-23%

49-18+

42-7
62-464

59-43#%

47-24%

49-19

93-30

50-15
6H2-54

4725+

49-23%

94-30

90-26

49-31+#

62-47

91-16

90-16%
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Cross reference table (CREF V05 05)

CP$DSR
CP$DTR
CP$EHP
CP$EI

CP$EIE
CP$EIR
CP$EOF
CP$ER

CP$EVN
CP$IES
CP&INP
CP$IRC
CP£ISR
CP$ITE
CP$LEN
CPsLL

CP$MOR
CP$MIR
CP$MCO
CP$MCV
CP$MM

CP$PAR
CP$RC

CP$RCA
CP$RCE
CPERCL
CP$REN
CP$RES
CP$RFE
CP$RI

CP#RIE
CP$RL

CP$ROE
CP$RPE
CP$RRO
CP$RR1
CP$RR2
CP$RTI
CP$RTS
CPERTV
CP$GA

CP45B

CP$5BS
CP$SCL
CP$8H

CP$EMI
CP$SMS
CP$5RS
CP$TBM
CP$TCE
CP$TEM
CPETEN
CP$TI

CP$TIE
CP$WRO
CP$WR1

19-142%
19-130#
19-461#
19~-47#
19-51#
19444
19-103#
19-46#%#
19-70#
19-120#
19-90%
19-121#%
19-1224%
191194
19-82#
19-126#
19-11%
19-12#
19-133#%
19-16#
19-132#
19-69#
19-994%
19-89#
19-60#
19-62#
19-57#
19-42#
19-102#
19-141#%
19-53#
19-127#%
19-101%
17-100#
19-35#
19-3&6#
19-37#
19-454%
19-1294%
19-154%
19-41#
19-81#
19-71#
19-58%
19-92#
19-137#
19-724%
19-128#
19-91#
19-78#
19-93#
19-80#
19-138%
19-52#
19-27#%#
19-28#%#

47-7% 55—-28

48-36 49-31

48-26
58-36

474694
55-16

47-72#
5528
47-31# 47-32#

58—-33

47-51 48-31

55-16
47-71

49-18

48-7

50-16
47-72
47-29% 47-30%

57-23

47-71

4763 4770

D&4—19

90~-17

47~7 3%

49-23

Friday 20-Jan-8% 12:41 Page §-2

S6—24

°5-28

S96-19%

54H—-R244#%
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Cross reference table (CREF VO035. 05)

CP$WR2
CP$WR3
CP$WR4
CPSWRS
CP$WR6
CP$WR7
CPCINT
CPCLOK
CPGDSS
CPIERR
CPIESC
CPINIT
CPIREC
CPISRC
CPITR

CPIVEC
CPLINE
CPSBRK
CPS8DES
CP8SPD
CPSTRT
CPXOFF
CPXON

DHCL.OK
DHGEDES
DHSBRK
DHSDSS
DHSSPD
DHSTOP
DHSTRT
DHXOFF
DHXON

DLCLOK
DLCLR

DLGDSS
DLINT

DLRTN

DLSBRK
DLSD&S
DLSSPD
DLSTRT
DLXOFF
DLXON

DORTI

DORTS

DOSCHD
DSSCOM
DWTYPE
DZCLOK
DZGDSS
DZOINT
DZSBRK
DZSDSS
DZISSPD

19-294%
19-30#
19-31#
19-324#
19-33#
19-344
47-29
47-19
4722
48-15
48-20
25-47
48-21
4822
48-19
48-11
14~-394
47-24
4723
47~-25
47-18
47-20
47~-21
2-40
2-32
2-a2
2-33

2-22

2-29
2-29
2-31
2-31
2-30
7-23
2-32
2-11
7-35#
2-29
2-33
2-30
2-15
4-47
4-39
23~7
4-14
4-48
4-98
12-18
10-8
12-29
2-32
2-3a
&2~11
2-29
2-33
2-29

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

47-31
22-9#
55—-12#
48-16
48-31 %
47-9%
48-27
48-264
50-8#
48-1 5%
47—-133%
S7-10#
S5&—-10#
47-55
51-7%#
53-9#
S54-F%

7-41#%

7-14%
7-43

7-51#
4-49
4-41
23244
4-13
4-60
4-99
35-17
10-11#%

11-8#

47-61
o98-52
58-37
57-28

48-6#

4817

4984

4935

28-10#
52-18

4-50
4-be

4-16
4-70
4-108

58-54
48-18 48-36#
50-14

594

6-B#

4-17 4-23
4-71 4-72
4-109 4-110

4-24
4-73
4-111

4-25
4-84
4-120

4-26
4-85
4-121

4~35
486
4-122

4-36
4-87
4-123

4-37
4-94
4--127#

4-38
{497
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Cross reference table {(CREF V05. 05)

DZSTRT
EMMAFP
FORK
FP$PIO
FRKCGE
FRMERR
CETDSS
GETSLT
GPRCSR
GPRSLT
GPRVEC
GPVCSR
EPVSLT
GPVVEC
ICOCSR
ICODR
IC1CSR
IC1DR
1C2CSR
IC2DR
ILSW2
IM$CHP
IM$CLK
IM$CM
IM$CMB
IM$CPD
IM$CPM
IM$CR
IM$CRM
IM$CS
IM$GIP
IM$IM
IM$IRP
IM$KEBR
IM$KBT
IM$LMB
IM$MM
IM$OM
IM$OR
IM$PA
IM$PM
IM$PPR
IM$PPT
IM$PR
IM$PRM
IM$RP
IM$RST
IM$SM
IM$SR
IM$STY
IM$VS
IM$2ZM
IM$ZR
IM$ZRM
IM$ZS
ININT

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

2-16
14-28
1427
266
26~4
21-30
26~6#
21-29
16-9#
16-8#
16-114#%
16-10#
16~13#
16-12%
i2-21
16-3%#
16~56#
16-32#%
16-434#
16-524%
16-53%
16-36#
16-30#
16~41#
16-20#
16~19#
16-21#
146-50#
16~51#
16~42#
16-23#%
16-33#%
16-37#
16—-45#
16~17#
16~-54#%
16-55#
16444
l6~46#
16-22#
146-28#
16~34#
16-38#%
16-244
16~18#
16&-31#
16-35#
16-294%
16~40#

2-13

11-13%
22-19
14-25
33-41
35-19
4328
10-74#
21-15
26-3
28-13#%#
26—20%
26-5#

26~4#
40-53%

S59-73#%

47-73

41-35
47-68

43-46
40-53

40-53
40-58

40-58
40-59

8124

33-40

49-22

26~-22
27-13#

99-35

40~58%#

6034 #

47468

4344
40-59

41-12
4210
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62~75

27~195 28-15
o9-12

40-59%

41-12%

29-71

41~12 41-35

42-9

29-13%

4135+

59-38

42—

4210

42-11%

43444

47-68%

<~
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Cross reference table (CREF V05. 05)

ININTP
INISLT
INTEN

INTPRI

INVEC
IOFIN
ITRMTP
KBDCHR
KPARDS

KPARé&
LCDTYP
LINRTS
LMXLN
LMXNUM
LMXPRM
LOUTIR
LP$7BT
LP$0DD
LP$PAR
LP$SPD
LSTHL
LSW10
LSW3

LSWS
LXCL
MAPHLD
MAXPOC
MMENBL
MS$BRK
MS$CAR
MS$DTR
MS$RNG
MXCER
MAXLBIT
MXLNT
MXTBUF
MXTCR
MXVEC
NEDCDI
NEDCDO
NEDCHR
NEDCL.O
NEDCP
NEDSOT
OVRRUN
PIBASE
PICQE
PIDRIV
PIENTR
PIGO
PIGOFL
PIHAN
PIINAD

4~133%
21-9
i2-20
2~39
51-34
12-24
12-26
i12-27
14-24
2-34
32-6&
a2-21
2-37
2-13
2-al
2-23
12-19
2~34
12-28
12-28
12-28
12-28
12-23
2-35
2-24
o1-28+#
2-24
12-18
4-147#
1-20#
12-30
12-27
12-22
12-22
12-22
2-25
4-158#
2-25
2-26
2-26
12-31
2-12
2-12
2-26
2~16
4-138#
2-11
12-20
14-40#
39-13#
12-14
3914
31-23
14-20#
12-13
14-94

8-12
22-6#
33-9
12-21
53-35
a25-27
39-37
30-23
37-37#

9-10
32-7%
12-25

S22

4-1634#
12-30
12-30
40-39

7-22
446—-18
4626
456-23
46-35
59-19

S5-13%

727 %
52-19

7-28%
35-24

14-48
22-18
45-14
55-24
55-30
55-18
12-31

L0264
4-148#
4-1494%
8-6#
4-150#
8-6
4-151#

43~-31

24-14%

39-31

31-34#

37234

31-42

32-11

37-94

24-33

36—-10
22-38
54~-39

30-25#

G-19+
32-44+
24-9

621

60-22
25-19
46~13%#
12~-24
57-15
58-34
58-31
58-21

5-18#%

7-41+
92-17%
12-19

31-38
22-37
57-21
65-43
S56~14
65-37
60~-25+

6278
24~15
39-36

3264

379
Jd-45
27-30

10-12
IJ3-19+#
2437 4%
9-14

6&7-18
29-20
47-52
32-20
o8-44
6345
63~41
63-27

b-12%
12-19
93-17
33-52#
33~58
64-21

&65-49

24~36

38-10
34-25
58-56

10-25+#
33-46%
24-96#
10-16

68~30
60-24
97-13
33-33
b3-36

6—17#
33-51+%
53-29#
41304

b6-32

41-7
61-31

2-23

36-19+%
37-43

12-22

98-16%
34-24

12-26
33-59+#
54-17
S50-27%#

32-7

41-8%
63-51

2216

37-18%
37-51%
30-15%#

63~15%
41-24

53—13#
41-20%
54-294#
51-294

33-19

41-394#

22—-17%
3742

40-15%

90-21

53-23%
41-294+
59-224#
52-13

33-46

46-38

22-36#
3752+

47~144%

91-23

54-13%
42~7
61-21
22—-194+#

36—-19

20-9

24-8
38~19+#

60-13*%

b2-41

54-234#%
S50—-15%
b2—4 6%
53-30#

37-18

90-10%

24-15%
3927 #

B50-2&6#
b2-54 4%
94-30+%

38-19

90-32%#

24-97 %

oi-16

b2-47%#

39-27



TSXPRO —-- TS8X~Plus PROxxx Routi MACRO
Cross reference table (CREF V05. 05)

PIINIT
PLINT

PIINWD
PIKIIR
PIKOIR
PILINE
PILGE

PIMOC

PINDCH
PIOIFL
PIQUIT
PISCNT
PISRT

PISTRT
PIVFIR
PIVTIR
PIXEOF
PIXICH
PIXIOI
PIXIODQ
PIXOCH
PP$7BT
PP$SBT
PP$BRS
PP$CMF
PP$CMR
PP$DBER
PP$DSR
PP$DTR
PP$EVN
PP4FB

PP$FE

PP$LEN
PP$M1F
PP$M2F
PP$MDR
PP$0E

PP$0M

PP$PAR
PP$PE

PP$RCS
PP$RCV
PP$RD

PP$RE

PP$REN
PP$RTS
PP$SBL
PP$STR
PP$TCS
PP$TEN
PP$TR

PP$TRY
PPGDSS
PPINIT
PPLINE
PPRINT

25-29

d9-10

14-104
24-64

24-68

14-37#
37-12#
14-484#
14-26

14-41#
31-18

14-424%
12-25

30-19

24-74

24-66

14-12#%#
14-13#%
14-144#
14-15%
14-114
18-30#
18-31#
18-39#
18-51#
18-11#
18-8#

18-25#
18-45#
18-33#
18-474#
18-244
18-29#
18-35#
18-404%
18-10#
18-23#
18-50#
18-32#
18-224#
18-124
18-15#
18-21#
18-48#
18-46#
18-49#
18-34#%
18-9#

18-13#
18-444
18-20#
18~16#
40~-21

25-40

14-38#
40-27

30-10%
37-19%
24-38
37-5%
38-6#
30-14%

31-38#%
34-11%
32—-31
33-28
31-13%
24-13
31-9#
J6-6H#
24-748
36-20
37-19
38-20
39-32
33-53
446-22
446-20

21-47
21-47%
25-38

46-28
45-19
43-26

40-35
46-36
40-35%
43-29

46525
43-23
21-34
4027+

21-47

43-23
21-35

4Q-29#%
44—-13#
40-10#
40—-148+%
43-54#

32-18

33—-58#

32-33#
34-18
31-46%

33-5#

40-49
40-34
41-314#%

45-24

4617

46-31#

40—-28+%

40-49

4030

41~16

VO53. 05 Friday 20-Jan—-89 12: 41 Page S5-6

33-27

3530+

33-15%
35-13#

40-49%
43-18

44-374#

43~-37

4329

43-14

34-12

33-65%

43-37%

35-23

4519+

37~45

4524+

46-30

)
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Cross reference table {(CREF VO05. 05)

PPSBRK
FFRS5FD
PPSTRT
PPTERM
PPTINT
PR7
PRIOO
PROBAS
PROBRK
PROBUF
PROHAN
PROINI
PROLIN
PRONOP
PROSIZ
PROSLT
PROVEC
PSEREG
PSW

QP$1SB
QP$22C
QP$25B
QP$40C
QP$7BR
QP$8BR
QP$AWA
QP$AWI
QP$BCA
QP$BCBE
QP$BEM
QP$BRK
QP$CNR
QP$DRX
QP$DTX
QP$EBT
QP$ERX
QP$ETX
QP$FFL
QP$1D
QP$IEN
QP$IPC
QP$NPR
QP$0DD
QP$RAR
QP$RBC
GP$RBR
QP$RDN
QP$RES
QP$RFE
QP$ROE
QP$RPE
QP $RPR
QP$RRX
QP$RTX

4C-22
40-23
40~-20
12-23
40-29
2-26
14-184
12-5#
12-23
12-31
12-13
12-13
12-13
12-13
12-13
12~19
14-54#
15-5#
2-26
21-344#
63-51%
20~60#
20-444%
20-61#
20-454#
20-50#
20~51#
20-954#
20-110#
20-101#
20-105#
20-54#
20914
20-102#
20-684#
20~-70#
20-80#
20-67#
20694
20-85#
20-6#
20~-46#
20-106#
20-53#
20-52#
20~100#
20-784%
20-104#
20-844#
20-77#
20-90#
20-88#
20-894#
20-744
20-75#
20764

45-10#
40-45
42-7#
21-37+#
41-5%#

32-37
&8-56
21-42
2441
24-5#
21-5#
25-14#
23-6#
&8-56#
22-28
24-20
21-44+%
12-21

93~-9#

59-30

£3-38
63-40
59-56
59-61

62-73

&0-55
&0-55
&4-31
&0-57
&0-57

59-11
24-91

63-43
6&3-47

60-56
62-73
e2-76
62-70
60-45
&0-55
&0-57

46-F#

4042

24-54

29~15 29-20

21—-46%
22-15%

53-35#

22~38%
94—

32-19+
54-35#%

99~57
9962

599-37

ba-21

b2—-99

6349

32-27 %
9727 #

32-454%
57--30%

34-23#
58-51+#

3425+
28-56#

[44H-294#
61-20%

46—-38#
61-31%"

S1—-12%
63-48%
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Cross reference table (CREF VO05. 05)

QP$RXR
GP$5BT
QP$SFL
QP$TAR
QP$TBR
QP$TCS
QP$TDN
QP$TEM
QP$TRS
QPASM
QPCINT
QPCSR
QPCVLA
QPCVL.X
QPFADR
QPFCD
QPFDAD
GPFDTR
QPFRI
QPFRXR
QPFTXR
QPGDSS
QPINIT
QPL INE
QPLX
QPMODM
QrPoP
QPRACR
QPRCOF
QPRCRA
QPRCSA
QPRCSB
QPRIMR
QPRIP
QPRISR
QPRMRA
QPRMRB
QPRMSR
QPROPC
GPRROP
QPRRRA
QPRRRB
QPRSOP
QPRSRA
QPRSRB
QPRTRA
QPRTRB
QPRUOF
QP SBRK
QPSDSS
QPSLOT
QPSPD
QPSSPD
QPSTRT
QPVEC
RS0OP1I

20-56#
20-77#
20-55#
20~-994#
20-103#
20~-62#
20~-86#
20-87#
20-&63#
1-194#
24-88
14464
60-38
65~-17
67-22
4541
68-34
6&5~47
65-35
6259
6235
5944
21-53
25-21
14-59#
14-60#
65-47
20-27#
20-~-37#
20-254#
20-24#
20-294
20-28#
20-20#
20-16#
20-13#
20-17#
2C~12#
20-31#
20-~-33#
20-15#
20194
20-32#
20-144#
20-18#
20-26#
20~-30#
20-38#
59-46
5945
14-61#
6H3-28
59-47
59-43
14-47#
14-43#

21-52
62—-b#
24-90
61-13
bo&—-15
67-31#
L5594
68-50%#
&E5-674#
&E5-63%#
b2-115%#
621104
65-12%
o974
&0-94#
HO-234#
SF9-324
65714
59-5&%
&2-89
L0—-4 5+
60-51#

59-b41+%
65359
62-35
60-46%

24-91#
59-51+%
SF9—-bbi#
62-45

&&-37%
b2-464

&2—-484+#

59524
64-10%
&H6~104
59394+
L3362
63-10%#
&51-94%

24-86

24-85

0929+
63—-19
68-26H#

66~37

H2-30
60-30
bb6—-38%
99-57%

60-554#
&3-32#%

59—-62#
65-41
6259
60—-47 %
59-30

S59-52%
S59-67 %

99—-57#

9?-72

29-3b#

25-18

60~17
b64-14

&6~38

68-40
bb—-44%

60-56%

63-50%

D9-~33#

6bhb—434%

60-26

09-1

60-25
67-14%

6643

60-57#

D9—-&7#

62-20 62-98
66-44
61-27% bR-55%
6299 %
62-92

6723

63-4F4#

68-35

64-26#

64-31%

20,
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Cross reference table (CREF V05.05) )

A0,

RBERR
RCVPAR
REENAB
RLINE
RPRCSR
RPRVEC
RSR
RT$BAS
54800
8594600
SETDSS
SETSPD
SILFET
SNDFRE
SROMMR
SR3MMR
SSEBNK
S8$BRK
S54MON
TBR
TIOVEC
TRINT
TRNSTR
TRRDY
TSR
TSTIO
TSXPRO
TTINPT
TTRSAV
VDFLAG
VHCL.OK
VHEDSS
VHSBRK
VHSDSS
VHSSPD
VHSTOP
VHSTRT
VHXOFF
VHXON
VIDCSR
VIDSLT
VIDTBL
VIDVEC
VPECME
VP$COO0
VP$DOI
VPSEFI
VPSEOF
VP$IMD
VP$LMD
VP$0EF
VP$0OMP
VPETRD
VPARS
VPARG
VEWPSL
VT100

12-20
12-20
14-174#
2-27
12-29
12-29
12-21
12-26
12-28
12-24
2-16
2-14
2-16
4-141#%#
12-30
12-30
15-94#
15~-11#
15~-10#
2-28
2-16
2-28
2-16
2-28
2-28
2-11
12-44#
2-13
2-13
14-19#
2-40
2-32
2-22
2-33
Q-22
2-39
2-30
2-31
2~31
12-29
14~-444%
14-52#
14454
17-13#
17-12#%
17-15#
17-10#
17-114#
17-8#
17-7#
17-9#
17-144
17-16#
12-25
12-25
12-25
12-27

43-25
4325
32-40%

21-30+#
21-29+%
295-34
24-14
40—-44
40-41
10-94%
PP
4-135#

Z2-18#
22-19#

21-44

7-31#%
41324
742
4-137#
7-29
7-29
4-12%
12-12
4-134#
4-136#
32344

21-244%
21-174%
21-13

21-204%

32-35

22-23

24-40

3025

43-28
6272

33-20#

47-54

22-37#%#

21-46

12~-20
12-27

33-60%

23-13

32-39

24-19

43-31

33-61%

7-51%

37464
43-9

24-75

d3-21

43-35

43-41
4912

24-34

49-39
62-14

24-39

62~75

H2-82
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Cross reference table (CREF V05. 05)

DISABL 3-6#
61-20
ENABL 3-12%
63-51
OCALL 3~18#
TTMAP 3-48#
TTMAP X 3-39#
UNMAP 3-53#
UNMAP X 3-45#

13-5#
63-48
13-11#

22-15

2238

32~19

32-45

32-27

34-25

34-23

446-38

46-29

91-34

51-12

D3-35

o3-9

94-35

w49

97~30

97-27

o8-56

58-51

61-31



