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.TITLE  TSXPRO ~- THX~Plus PROxxx Routines
.ENABL  LLC
. ENMABL. AMA

. DSABL OBL
. CBECT  TS8XPRO
TSXPR:
PROBAS:
T8X-Plus interface routines for Digital PRUO-3xx series
personal computers.

Copyright (c) 1984, 198AYH
8%H Computer Systems. Inc.
Mashville, Tennessee 37012
LB A

Asscembly parameters

Set QGPASM to 1| to include support for quad serial line unit.
Set QPAEM to O to exciude quad line unit code.

r ks fme e e s e s e we e e

QrPASH == 1
MAXPOC = 15.

Ed

‘.

i Belect quad port code
iMax consecutive ocutput chars to Pl

Global definitions

. GLOBL.  TSXPRO
.GLOBL  PROSIZ, PROLIN. PROINI, PROHAN. PIHAN. PRONOP
.GLOBL PIDRIV

Global references

. GLOBL  FRKCQE., DOSCHD. CORUSR, LXCL

. GLOBL  LMXPRM, $XCHAR, LSW3, $0ITIM, LEWS, PROSL.T

. GLOBL  FORK, INTEN: TTINPT, RBERR, OVRRUN, FRMERR.: RCVPAR
.GLOBL  RSR, PSW, INTPRI, CDSTRT, CDGDSES, CDSDSS, $PHONE, ILSW2
. GLOBL  LCDTYF, CDX$PC, CDX$PP, MB$DTR, MS54CAR, ME$RNG

. GLOBL.  PROBRK, $DEAD, PPTERM, LSTHL., CDX$PI, $HISTP

. GLOBL  INVEC, LOUTIR, 89600, CDEX0OF, CDSXON

. BLOBL  KPARS, KPAR&G, VPARD, VPARG, PIBRT, CDCLOK, VEWPSL
. CLAOBL  RT$BAS, IOFIN, FP$PIO0, LEW10, $SX0ON, $SX0OFF

. GLOBL.  MS$BRK, CDSBRK, CDSSPD, VT100, ITRMTP., TTR5AV
.GLOBL LP$SPD, LPEPAR, LP$0ODD, LP$7BT, 54800

. GLOBL RPRCBR, RPRVEC. DUTYPE, VIDCSER, CDX$QP

. GLOBL  SROMMR, SBR3MMR, MMENBL, EMMAP ., LMXNUM, LMXLN

L BLOBL MXVEC, MXCSR. PROBUF

Ay,
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Mucros
1 . BETTL Macros
;2 3 e e e s o €k S e e o o ot Bt P o o o S e . w Sia0e (r2es ours HSH §Tam W04 e $0hm Frven Sooe oo S4emS Serse Seere SHene et TS $See mss Sun Sheha Suis bebes Seent Smeen Setme dovae v e s e Savee S M S 4 S S SIS S S St oY Bkt e samte memte
3 ; Matro to disable interrupts
4 H
5 . MACRO DISABL.
& BIG #340, P 5W
7 . ENDM DISABL
8 ;
7 i  Macre to enable interrupts
10 i
11 . MACRO  ENABL
12 RIC INTPRI, 4P134

13 . ENDM ENABL
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Data areas

1 CGBTTL Data arcas
";2 3 e e o e i o ot st e v e vt . e e s v o S S St ¢ 1o atre TS crase Seare ot Sommt g oaen (et G090 Sra Grvpn e S0 SEMAS WY G40 MBS0 R4S0 00 Bl SS4he baves S RS N ISPD 00%% meme SO RS PURIY Seee Sy S ——
3 i Vector of addresses used to move information between TSXPRO and P11 handler.
4 i
S 000000 PROVEC:
(o] }
7 i  Addresses passed from the FPI handler to TSXFRO
& ;
F? 000000 Q00000 PIINAD: . WORD Q ifAddress of initialization code
10 000002 000000 PIINWD: | WORD Q i Number of words of initialization code
11 Q00004 Q00000 PIXOCH: . WORD 0O iRoutine called to send a char to the video
12 000006 000000 PIXEOF: . WORD 0 sRoutine called for end—of-frame interrupts
13 Q00010 Q00000 PIXICH: . WORD ] iRoutine to process keyboard input interrupts
14 000012 Q00000 PIXIOI: . WORD 0 iRoutine to process keyboard output interrupts
15 000014 0OOCO00 PIXIOQ: | WORD 0 ;Routine to process an 1/0 queue request
16 Q00016 D000 $VDCER: . WORD 0 i Address of video C5R address
17 000020 000000 REENAR: . WORD 0 iPointer to REENAB cell
18 000022 000000 PRIOO: . WORD 0 ;Pointer to PRIOO cell
19 Q00024 000000 VDFLAG: . WORD O iPointer to VDFLAG cell
20 0C0026 000000 PIGOFL.: . WORD 0 ;Pointer to PIGOFL cell (1==3PI run, O==>stop)
2l H
2 i Addresses passed from TSXPRO to the PI handler
e i
24 0CO030 Q0215467 . WORD KBDCHR ;Routine to process an input character
29 000032 000000¢ . WORD FORK i Address of system . FORK routine
26 000034 0017407 . WORD PINDCH iRoutine to get next char to send
27 0000384 Q011747 . WORD GPRCSR iRoutine to get (SR address for device
28 000040 0012347 . WORD GCETSLT iRputine to get option slot # for device
=29 i
a3 ; End of asddress vector
34 H
32 000042 000000 . WORD 0 s End of PROVEC vector
33 H
‘34 3 e e s e (o e st 4 s s S ot i e (e . S S b s o i i o St S 80 4588 4 o S e o S s S S ot S S5 o S S S Y e 4 er e e S St S o S S e S S S48 R b RS S B2 RS S B0 et e i
35 H Data areas:
36 H
37 000044 QOCO00 PFILINE: | WORD 9] ;# of line connmected to Pro console
38 000044 QOQ0000D PPLINE: | WORD O i# of line connected to printer port
39 Q00050 000000 CPLIME: | WORD 0 i# of line connected to communications port
40 000052  DOCOHDD PIBABE: | WORD 0 ; Base &4-buyte block # of Pl handler
41 0000354 Q00000 FIOIFL: | WORD 9] i Nen—zero ==3 Doing P1 output interrupt
42 QO000%& 177777 PISCNT: . WORD -1 i Counts output starts per clock period
43 0000460 (62550 RSOPI: .RADBO /PTI / iName of PI handler
44 Q000&2  DDOO0O VIDSLT: | WORD ) ;Option slot # where video controller is
45 000044 000000 VIDVES: | WORD 0 iAddress of video vector A
44 Q020464 OGCCCH QPCER: . WORD 0 ; Address of base of registers for quad port
47 Q00070  QOCO0D QPVEC: | WORD 0 iAddress of vector for quad port
48 000072 000017 PIMOC: . WORD MAXPOC illimit consecutive ocutput chars to PI
49 ;
50 i3 Table of possible video device ID values
ol ;
52 000074 001002 VIDTBL: | WORD 1002 i 350 video
853 000074 000030 . WORD v 18] ;i 380 video
54 000100 010050 . WORD 10050 ;380 video with EBO
35 000102 Q0200 . WORD 2002 ; IVIS video
Dé& i

57 i Bute data

A=y,
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BE
59 000104

000107
60 000110
61 000111
62

FROxxx Routi

050
Q00
Q0
OGQ

000

MACRO VOB, 04 Friday 18-Dec-87 16: 08

000 QPLX:

QPMODM:
QPSLOT:

. BYTE

. BYTE
. BYTE
. EVEN

0,0,0,0

Page 3-1

shine #'s connected to each quad port line

i OQ==4/0 configuration, 1==32/2 configuration
iSlot # where quad port controller installed

)
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Bystem control register

i .BBTTL  System contrel register

2 § St e e o ot .t ot vt e S At B v e o S S S S S0 T e e S TS 0 SR i i i G 444 S T e S I (e et S St et S S e St s S e, G fk S b fe e S
3 i Control values in system status register

4 ;

5 17R700 PSBREG = 173700 iAddress of status register

& ;

7 i Flags in status register

8 i

9 QOO00Y SE$BNK = 7 iMask for memory bank information
10 Q00020 SSEMON = =20 iMonitor—present flag
11 000200 S8$BRK = 200 i Break enable flag for diagnostic port
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Interrupt control values

CBBTTL  Interrupt control values

G e S e it 1et e o e Gt ot AP i o e Sote Saee Posee S v et hens e ot Mo R S et e ke S s S 48000 (S Sse4 eSS SHVS SRS PR R S84 S St Shine Mot inet Sh o4 Seaes 999 SVERS s eHe St S SBOTD S0S Saken Ao e s S0 S SR il R S S e S R et eers St

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

i Addresses of control registers

173200 ICODR

et el pe
Al O~ UE Wy

= 173200 i Interrupt controller O data register

173202 ICOCBR = 173202 i Interrupt controller O control register
173204 ICIDR = 173204 s Interrupt controller 1 data register
173206 ICICEBR = 173206 i Interrupt controller 1 control register

| 173210 IC2DR = 173210 s Interrupt controller 2 data register

13 173212 IC2CBR = 173212 i Interrupt controller 2 controel register

14 i

15 i Interrupt Mode Register

1é ;

17 ololelole b IMsPM z 1 iPriority mode {(O=fixed, i=vrotating)

18 OO000: IM&VG w2 =2 iVector selection

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

20 0000140 IMEGIP == 10 i Group interrupt polarity

21 Q00020 IMEIRPF = 20 s Interrupt request polarity

262 00140 IMERP = 140 iMask for register preselect values

23 OOOZ00 IMEMM == 200 iMaster mask (l1==3Enable group interrupts)

24 000200 IM$ESTY = 200 ; Btandard value for T8X-Plus

25 ;

26 H Command values that can be stored into CSR register

27 i

2 000000 IMSRET = 000 iReset

29 Q0oL IM$ZRM = 020 ;Clear bits in IRR and IMR registers

30 000030 IM$CRM = 030 ;Clear single bit in IRR and IMR registers

31 000040 IMEZM = 040 ;Clear all bits in IMR register

32 0N0D30 IM$SCM s 050 ;Clear single bit in IMR register

33 000040 IM&0OM = 060 ;iBet all bits in IMR register to one

34 QO0070 IM$EM == 0790 ;i 8et single bit in IMR register

35 000100 IMEZR = 100 ;iClear all bits in IRR register

36 000110 IM&CR = 110 ;Clear single bit in IRR register

37 000120 IM$0R =3 120 iBet all bits in IRR register to ones

as 000130 IM$E5R = 130 ;Bet single bit in IRR register

39 000140 IMECHP = 140 ;Clear highest priority ISR bit

40 Q00160 IM$ZS az 140 iClear ISR register to zero

41 OOCLT70 IMsCs 55 170 ;Clear single bit in ISR register

42 000200 IMSLMB = 200 iLoad mode bits

43 0002440 IM&CMB = 240 iControl mode bits

44 QLO260 IMEPR = 260 iPreselect IMR register

45 Q03040 IMEPA as 300 ;iPreselect ACR register

46 000340 IM$PRM == 340 iPreselect response memory

47 ;

48 i Values used with command codes to select specific interrupts

49 H

50 DOCO0L IM$KBR = 1 i IGO0 — Keyboard receiver interrupt

31 Q0000 IM$KBT = by i 1CO - Keyboard transmitter interrupt

s 000003 IMSCPD = 3 3 ICO — Communications port data transfer

53 Q00004 IM$CPM = 4 i ICQ — Communications port modem change

54 O000H IM$PPR = 5 3 1CO ~ Printer port receiver interrupt

55 0000046 IMSPPT = & i 1CO0 = Printer port transmitter interrupt

56 00007 IMBCLK = 7 3 ¥CO — Clock interrupt
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CBBTTL Video display control values

The following values relate to the video display.

i Control flags in Constrol/status register

VP SLMD
VPSEIMD
VPSOEF
VPSEF I
VP SEOF
VPECO0
VP S(ME
VP SOMP
VPEDOI

TEXPRO —- TEX-Plus PROxxx Routi MACRO VO3, 04
Video display control wvalues

1

=

3

4

)

&

7 000001

a Q0202

9 0000490

10 Q0100

11 000200

12 001400

i3 002000

14 10000

15 040000

14 100000

VP$TRD

ik

11 1
Ponodi

1
i

1

o

4

100
200
1400
2000
10000
40000
100000

iline mode definition
iInterlace mode definition

i Qdd/Even frame flag

iEnd of frame interrupt enable
ilind of frame flag

iMask for class of operation
iolor map enable

;Option module presence flag

i Done interrupt enable

i Transfer done flag
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33
34
as
34
37
38
39
40
4]
4z
43
44
435
44
47
48
47
o0
51

- TEX-FPlus PROyxx Routi MACRO VOB 04
Printer port controel values

173400
173402
173404
173406
177560
177544

000220
000224

000001
00000
Q00010
Q00020
Q00040
Q00200

000014
Q00010
000014
000020
000040
200300
00010

000017/
000280

Q00001
00000
000004
Q00010
000020
00040
00300
alelele L
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.8BTTL Printer port control values
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i  The feollowing values relate to the "printer port” which can optionally
; be used a3s a time-sharing terminal under TEX-Plus.
;
»

Register addresses and vectors

PP$DBR = 173400
PPESTR = 173402
PP$MDR = 173404
PPECMR = 173406
PPERCS = 177540
PRETCS = 177564
PP$RCY = 220

= D24

PPETRV

*

Flags in the status register

PP$TR =2 i

PP$RD = 2
PRSPE = 10
PP$OE = 20
PR$FE = 40

PP$DSR = 200

i Flags in mode register 1

PPHLLEN = 14
PR&E7BT = 10
PP48BT = 14
PPEPAR = =20
FRSEVN = 40
PP$SBI. = 300
w= 102

PP$MLIF

’

; Flags in mode register &

PP$BRES = 17
PPEM2F = 260

i Command register

PPSTEN = 1
PP$DTR = 2
PPSREN == 4
PP$FB = 10
PP$RE = 20
PP$RTS = 40
PPSOM = 300
PPSCMF = 47

iData buffer register

i Status register

iMode registers

i Command register

iReceiver CSR for maintenance mode

i Transmitter CSR for maintenance mode

iReceiver vector
i Transmitter vector

i Transmitter ready
iReceive done

iParity error detected
i Overrun error

i Framing error

iData set ready

iMask for character length

;7 bit characters

;8 bit characters

; Enable parity control

i 1==2even parity, O==3pdd parity

iMask for stop bit length

i Standard mode Tegister 1 value for TSX-Plus

;iMask for baud rate select field
i Btandard mode register 2 value for TSX-Plus

iTransmitter enable

iData terminal ready

iReceiver enable

;Force break transmission

; Reset error

i Regquest to send

iOperating mode mask

i Btandard command register value for TSX-Plus

Y
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Communications port control values

-

. BBTTL Communications port control values
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=
i
-

é 5 Control values for the communications port which may be used as
4 i a 18X-Plus time-sharing line.
5] i
& ;i Control registers and vectors
7 ;
a8 173300 CP$DBR = 173300 ;iData buffer register
9 173302 CPHECAR = 173302 iControl/status register A
10 1733046 CP$CBR = 1733046 iControl/status register B
i1 173310 CP$MOR = 173310 iModem control register O
12 173312 CP$EMIR = 173312 i Modem control register 1
13 173314 CP$BRR = 173314 i Baud rate register
14 i
15 200210 CRP$RTV = 210 ;Receive/transmit vector
16 000214 CP$MCY = 214 ;i Modem change vector
17 ;
18 3 Control/status Register A
19 H
20 Q00007 CP$ARP = 7 iMask to select read/write sub-register
21 Q00070 CPHEACM = 70 iMask for command bits
22 000300 CP$CRC = 300 iMask for CRC control bits
=3 i
24 i Read/Write sub-register select values
29 H {These values are stored into CP$ARP and CP$BRP to select sub registers)
26 ;
27 000000 CPE$URO = 0 sWrite register O
= 000001 CP$WRL = 1 ;Write register 1
29 000002 CP4WR2 = b iWrite register &
30 000003 CP$WR3 = 3 iWrite register 3
31 000004 CPeWR4 = 4 sWrite register 4
32 000005 CP$WRYS = 5 iWrite register 5
33 D0O0N0H CP$WREG == 6 iWrite register &
34 000007 CPHWRY7 = 7 iWrite register 7
35 000000 CPERRO = O i Read register O
36 000001 CP$RR1 = 1 ; Read register 1
37 000002 CP$RR2 = 2 ;i Read register 2
38 ;
39 i Command values for WRO under control/status register A
40 ;
41 Q0010 CP$5A = 10 ; Send abort
43 000020 CP$RED = 20 iReset external interrupt
43 OOOD30 CP$CR = 30 ;i Channel reset
4.4 000040 CP$EIR &= 40 iEnable interrupt on next char received
45 Q00050 CP$RTYL == 50 iReset transmitter interrupt pending
46 0000460 CP$ER = &0 iError reset
47 DOOO740 CP$EI = 70 iEnd of interrupt
48 H
49 H Sub~register WR1 under control/status register A
530 H
51 200001 CP$EIE = 1 iExternal interrupt enable
5a Q0002 CRETIE = i Transmitter interrupt enable
53 OQO030 CP$RIE = 30 iMask for receiver interrupt enable flags
o4 ;
55 H Sub-register WR3 under controls/status register A
Sé

57 QOO0 ) CPSREN = i iReceiver enahle

L
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Communications port control valueg
°g OO000: CP$5CL. = = i Bync character load inhibit
59 002004 CPHASM = 4 ifdddress search mode
&0 NOO01LH CP$RCE = 10 iReceiver CRC enable
&l 000220 CPEEHP = 20 iEnter hunt phase
& Q00300 CP$RCI. = 300 iReceiver character length
&3 000100 CP$7BR = 100 i7 bit characters
&4 Q00300 CP4$8BR = 300 ;8 bit characters
HD 000001 CPEAW3 = 001 i Standard value for T8X-Plus
&ds H
&7 i Bub-register WR4 under control/status register A
e ;
&9 00000t CPEPAR = 1 iParity enahle
70 DO000H CPHEVN = 2 i l==Zeven parity, O==3odd parity
71 QG001 ChP$5BE = 14 iMask for stop bits select value
72 GO00&0 CPe8ME = &0 iMask for synchronous mode control flags
73 DOO300 CPECMM = 300 iMask for clock mode value
74 Q00104 CP$AKWSY = 104 i Btandard value for T8X-Plus
70 i
7é i Sub-register WRS under control/status register A
77 i
78 DO000L CPeTCE = 1 i Transmitter CRC enable
79 Q00004 CP$CCE = 4 ; CRC polynomial select
80 DOO0010 CP$TEN = 10 i Transmitter enable
81 000020 CP$GR = 20 i Send break
g2 000014 CPSLEN = 14 ; Transmitter character length
83 Q0040 CP$7RT = 040 ;7 bit characters
84 000140 CP$8BT = 140 i8 bit characters
83 000010 CPEAWD = 010 i Btandard value for T8X-Plus
86 K
87 i Bub-register RRO under countrol/status register A
88 ;
89 000001 CRPERCA = 1 iReceive character available
0 DO000H CPEINP = 2 i Interrupt pending
@1 Q00004 CP$TBM = 4 i Transmit buffer empty
@ 000020 CP$G8H 20 i Bync/hunt
73 000100 CPETEM = 100 s Transmitter underrun/end of message
74 Q00200 CP4$BR = 200 i Break received
95 H
P4 i Sub-register RR1 under control/status register A
97 ;
42 DOOA0L CPEns w2 1 iAll sent —— Transmitter ready for next char
99 DOO01H CP$SRE w 1& iMask for residue codes
100 Q00020 CP$RPE = 20 s Received parity error
101 000040 CP$ROE == 40 iReceiver overrun error
102 000100 CP$RFE = 100 i Framing error
103 DO0200 CP$EOF == 200 ;s End of frame
104 H
105 i Controlsstatus Register R
104 H
107 DOGO0Y CPEBRF = 7 iMask to select sub-register
108 ;
109 i  Bub-register WR1 under control/status register B
110 H
111 Q000N CP$BWL = 4 i Btandard value for TS8X-Plus
1ia i
113 i SBub-register WR2 under control/status register B

114 H
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Communications port control
115 QFTIT
116
117
iy
119 OQ0G000
120 O00024
121 QOCO30
122 000034
123
124
125
124 DOO001
127 000007
128 000004
129 QOCO10
130 000020
131 000140
132 0Q0Q200
133 QQC030
134
135
13&

137 Q0004
138 Q0010
139 DO0020
140 Q00044
141 000100
142 alotsl=lolf]

values

MACRO VD5, 04

Friday i8-Dec-87 1&: 08 Fage 8-4

CP$BWR = ;Standard value for T8X-Plus

i

77777

Sub-register RRZ2 under control/lstatus register B

CP$ITE = Q i Transmitter buffer empty
CP$IES = =24 iExternal status change
CPEIRC = a0 iReceiver character available
CP$ISR = 34 i Bpecial receiver condition

?

i  Modem Control Register O

CPELL e 1 il.ocal loophack
CPERL s o iRemote loopback
CP$5RES = 4 ;8ignaling rate select
CPHRTE = 10 iReguest to send
CP$DTR = 20 iData terminal ready
CP$CS i 140 iMask for clock source values
CP$MM = 200 iMaintenance mode
i Standard value for TBX-Plus

CPEMCO = 30

i Modem Control Register |

CPHEEMY = 4 i Speed mode indicator
CP$TI e 10 i Test indicator

CP$CD o 20 itCarrier detect
CPECTE = 40 ;Clear to send

CP4$R1I = 100 iRing indicator
CPEDGSR o 200 iData set readuy
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TEXPRO —— TEX~-Plus FRO
Quad Serial Line Unit
1
Py
2
W4
5
& O000&ES
i
8
4
10
11
12 OO0004
13 0001060
14 00010
15 300104
ié 000112
17 000120
18 OO0 128
12 ODD120
20 00013
21
22
=23
=24 00010
25 QOCLO4
2& OQO10E
=27 Q00110
=g Q00117
29 oQ0L2
30 Q001246
31 001382
32 000134
33 000136
34
35
3
a7 00C020
38 QOOO40
39
49
41
43
47
44 QO0004
45 QOO0 140
44 Q00100
47
44
4%
50 00000
51 Q000U
5 Q00004
53 QOO0
94 O0Q040
55 OO0100
54 O00200
97
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control values

CBRTTL Quad Serial Line Unit control values

3 ooes merar vanie $0000 e o e daom Paest e hooat S M Shods Sk okl v v 7o oo beke LSete O SO At S $1r0. ek R S e Sren Shia Seebe $usb- Free Sevim H4TY $HSAS oAl S9eat S50 4060 Sormk $amen Svmbe MoSe SSaen SRS Seuth ot 004 et vemen AL S et P00 S ete SR e Sandt PR SA VR VRS PR Shide ASbHS oo S0as- SRS Smttn S000e

i Device ID for guad serial line unit
QP$ID = &4 iDevice ID for quad serial line unit
;i Addresses of registers relative to base address for module

Read registers

QPRMER = 004 iModule status register
GFRMRA = 100 iMode register A

QAPRSRA = 102 ; Btatus register A

QFRRRA = 106 iReceiver register A
APRISR = 112 i Interrupt status register
GPRMRB = 120 iMode register B

APRSRB = 122 i Status register B

GPRRRB == 1246 iReceiver register H

QPRIP . 132 ; Input port

3
i MWrite registers

QPRCSA == 102 iClock select A

QPRORS = 104 i Command register A

GPRTRA = 106 i Transmitter register A

OFRACR = 110 iAduxiliary control register

GPRIMR = 112 i Interrupt mask register

QPRCGH = 122 iClock select B

QPRTRE = 126 s Transmitter register B

QPROPC == 132 i Output port configuration register
QPRSOP = 134 i Set output port bits register
QPRROFP = 134 iReset output port bits register

R

i Offsets to register addresses by channel and DUART

QPRCOF == 020 i Diff between channel A and B registers
QPRUOF = 040 i Diff between DUART O and DUART I registers

3

Control flags for the quad serial line unit.

Module status register

H
H
i
H

QPE220¢ = 4 iR/ configuration

GP$40C = 10 ;470 configuration

QP$IEN = 100 i Interrupt enable
i Mode register 1

QPH7BR =

=2 i 7 bit characters
GP48BR = 3 ;8 bit characters
QP$0DD = 4 i 0n == Odd parity
QP$HNPH = 20 iNo parity {(off==3Want parity)
QF$BEM = 40 iBlock error mode
QP$EFL = 100 s Interrupt when silo full

QPERXR = =00 ;Receiver RTS8 control

»
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TSXPRO ~— T8X-Plus PRO

Quad Serial Line

58
5
60
61
b2
63
&4
=3
bé
67
&8
=%
70
71

ey

£l
73
74
75
7&
77
78
79
80
g1
a7
a3
84
85
86
87
88
a9
20
21
@
73
G4
?5
94
Q7
a8
Y
100
101
102
103
104
105
108
107
108
109
110

Unit

QUODOY7
OQ0G1LY
0000240
000040

OO000!
QOO0
003004
000010

Q00020
000040
0O000&0
000100
000120
000140
Q0160

D0C001
0000
$05004
000010
HOOORN
00GO40
000100
0002040

DO03460

000001
00000
0QCO04
000010
200020
000240
Q01040
00200

0000863

xxx Routi MACRO VO3 04 Friday 18-Dec-87 1608 Page 9-1

cuntrol values
H Moade

aFr$158
QP $H2GR
QPE$TCH
QPETRE

>

vegister

2

-—

7
17
20

40

i Command register

QP $ERX
QP EDRX
QP$SETX
QP4$DTX

*

- R e

0

i{ine stop bit
i Two stop bits
i Transmitter CTS ensble
i Transmitter RTS enable

; Enable receiver
;Disable rTeceiver
iEnable transmitter
iDisable transmitter

H Command values for command register

QPERPR
QF SRR X
GPHRTX
GP$RES
QP$RBC
QPESRT
QPSERT

H Statu

QP HRDM
QP$FFL.
QPETDN
QPETEM
QP$ROE
QP SRPE
QP $RFIE
QP EBRK

?

5 Auxiliary control register

QP SALA

E

H Interrupt status register

QFETAR
QF$RAR
QPHRCA
QP SCMR
QP$TBR
QP 4RRBR
QP$BCH
QP$IPO

¥

H Intervupt mask register

QP $AWI

i i

&

20
40
&0
100
120
140
160

register

B

10
20
40
100
200

360

1

2
4
10
20
40
100
=00

063

i Reset MR pointer

;Reset receiver

; Reset transmitter

i Reset error status

iReset break change interrupt
;8tart break transmission

i End break transmission

iReceiver ready {(character received)

i FIFO silo full

i Transmitter ready (finished sending char)
i Transmitter buffer empty

; Receiver overrun error

iReceived parity error

iReceived framing error

iReceived break

i Standard value for TEX-Plus

i Transmitter A finished transmission
iReceiver A has a character
;iReceiver A break status change

i Counter/timer rTeady

i Transmitter B finished transmission
iReceiver B has a character
iReceiver B break status change

i Input port status change

iBtandard value for TSX-Plus



TEXPRO
FROIMNI

LIRS

N s
o

40

42
43
44
45
G4é&
47
443
sty
19
w1
5
33
54
o5
i)
a7

000112

000114

Qo010
000124
000124
000132
000134
000140
Q00144
000150
000154
000160
000164
000170

000174
000202

000210
000214
000220

Q00222

Q00226
000232
QONA34
QOOR42
000244
000252

0002460

009260

T e
A L s

&y
- General

7. PRUxxx Routi MACRO VOL. 04 Friday 18-Dec-87 1608 Fasge 10
initiglization for Pro
CEBTTL PROINT ~— Geneval initialization for Pro
i  Perform general system initialization for PRO.
Q10144 PROINT: MOV R1, —(5P)
i Set up information about which device is installed in each option slot
Q04737 0002707 ol INISLT
i Set up address of video interrupt vecter and CER
L2701 0000747 MY #VIDTBL, R iPoint to table with video ID’s
012100 1% MOV (R1)+. RO i Get next possible video device ID
Q04737 0012547 Cakl GETSLT iBee if we can find this ID
103774 BCy 14 il.oop if not
Q10037 Q000627 MOV RO, VIDSILT i Bave video option slot number
072027 000003 ASH #3, RO iConvert slot # to interrupt address
062700 Q00300 ADD #3000, RO
010037 0000647 MOV RO, VIDVEC(C i Bave address of video int vector
013700 0000627 MOV VIDSLT, RO iGet video slot #
Q72027 000007 ASH #7. RO ; COR addresses are 200 apart per slot
0462700 174000 ADD #174000, RO ; Add address of CSR for slot O
010037 0000006 MoV RO, VIDCSR ;8et CSR address for video
i Store pointers to the routines that get CSR and Vector addresses
; for PRU devices
Q12737 0011267 0000006 MOV #GPVYVEC, RPRVEC iRoutine to get PRO vector addresses
012737 0011307 0000006 MOV #GPVCSR, RPRCSR ;Routine to get PRO CS5R addresses
;
i Determine if a terminal is connected to the printer port.
113700 177560 MOvVB @H#HPPERCSE: RO ; Get receiver control register
153700 177564 BISB CHPPSTCS,: RO iCombine flags from transmitter
001405 BEQ 4% ; Br if terminal not connected
105237 0000006~ INCB PPTERM ; Remember terminal on printer port
; A terminal is connected to the printer port.
;  Enable BREAK key on diagnostic terminal to enter ODT
NOS727 0000006 TST #PROBRK i Is break control wanted?
01004 BiNE 2% iBr if yes
042737 000200 173700 4%: BIC #ESEBRIK, CHPEEREG iDisable break control
O00404 BR bk
Q32737 000200 173700 2% BIS #SS$BRK, @HPESREG sEnable break ODT entry
Q12737 Q00067 173406 MOV HPPSCMF ' PPSRE, @#PPSCMR i Enable printer port
i
i Perform initialization for quad serial line unit
o
CIF NE, QPASM iDo if quad line support wanted
004737 0044607 ol QPINIT i Init quad line unit
. ENDC i NE, QPASM

; Finished
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PROINT — General inatializeation for Fro

55 000264  OLlRe0) % MW (SR +, R
59 000266 OUOROT RETURN



TEARRO ~—
—e Get oup

INISLT

39

4p
43
a4

TEx~F1

QQO270
Q00272

Q00274
000274
00030
0003046
000312
000320
000324
0C0330
000336

000344
NOO3350

000352
000354
0003&0
000362
Q00364

000370
00374
000402

Q00410
Q00412
Q00414

s

FROxxx

Foutsi

MAURO V05 04

information about option

GLCigs
010240

BN
153701
Q72127
162701

13744
OLO137
OHR7I?

QBR7IV

012702
OL1200

OLE701
O05742
014221
Q77003
012711

012637
Q42737

0126022
012601
OQQR07

173050
000011
000200

0000006
0000006
0000006
00000086

0177646

Q000006

V77TT

0000006
000000E

Q000006
Q000006

0000006

1 e et o e e peen Somhe aee e SR ALk et a0 Shite oo SoeSt d. Seeb B ekt Susen S e Fibed LY HeB 100, g PG Sieve e S WL Mbtbe ettt WA 1 Shetn SUEAN A SORTS SIS GTOM Setrs NeM ek Sodes S0P SMNES SOnin Sen SHeM SoneE $HS0 SHRIE Sows Soene

a table that contains the device ID’s of
of the PRO option slots.

3

IN

siote
CERTTL

This rouvtine
devices

ISLT: mov
MOy

Map KPARS to

CLR
BISR
ALSH
Gl
DISABL
MOV
M
BIS

BIis
tet number of

MOV
MOV

Het

MOV
TeT
MOV
S{1R
MOV
Restore KPARS
MOV
BIC
ENABL
Finished
M

MU
RETURN

Friday 18-Dec-87 16:08 Fage 11

IMISLT —-— Set up information about option slots

initialirzes
installed in each

R1, —-{&P)

Ra, —{&P)

system configuration table

R1

@#173050. R1

#9. . R1
#2200, R1

CHKPARS, —~(5F)
R1. @HKAPARS

H
i
i
B
i
H

i

#MMENBL, @#EROMMR;

HEMMAP, @#SRIMMR
option slots

HVYPARS+177 64, RZ

{R2).: RO

up table in T8X that has

#PROSLT, R1

—-{Ra)

~(R2), {(R1i)+

RO. 14
#-1. (R1)

mapping

(5P )+, EHRPARD

H

I

3

Cet byte value without sign extension
fet 32Kb top of memory block #
Convert toc &4 byte block number

Get # of last BKb block of memory

i #% Disable interrupts ##

i i Bave current par 9 mapping

;i Map par5 to configuration table

ii Turn on memory management

i;Enable 22 bit addressing

iiiPoint to cell with # option slots
iisGet ¥ of option slots

device ID number of each option slot

H
H
i
i
i

i

HMMENBL, @RSROMMR;

{SP)+, R
(8P)+, R1

~.

iiPoint to table that will store option ID’s
;3 8kip word with option status value

;3 8tore option ID code

isboop to get 21l option slot device ID’s

i Btore —-1 at end of table

;i Restore par 5 mapping
;i Turn off memory mapping
## Enable interrupts #¥
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PRONOP ~— Disahlie PRQO interrupts

1 SBTTL PRONDP -— Disable PRO interrupts

é i PRONUP is called during suystem startup to direct PRO interrupts to

4 5 an RTY instruction so they will not enter RT-11.

b i

& Q00418 Q10146 FRONOP: MOV Ri, —(&P)

7 000420 012700 D004646° MOV #DORTI, RO iGet address of RTI instruction
8 000424 QLCO27 000060 MOy RO, @#&0 i Catch keyboard input interrupt
@ Q00430 016037 Q00200 MOV RO, @#200 ;380 keyboard input interrupt

10 000434 Q10037 0000464 MOV RO, e#64 iEnd-of—-transfer video interrupt
11 000440 Q10037 000204 MOy RO, @#204 i Keyboard output interrupt

12 000444 010037 000230 M RO, @#230 3380 clock interrupt

13 000450 013701 0000647 MOV VIDVEC, R1i iPoint to video interrupt vectors
14 Q004354 010011 MOV RO, (R1) ;End-of-frame video interrupt

13 0004534 0100&1 000004 MOy RO, 4{R1) iend—of—transfer video interrupt
té i

17 H Finished

18 ;

19 Q00462 NDI12&601 MOV (SP)Y+, R1
20 000464 000207 RETURNM
=21 H
22 H RT1 instruction used to rTender interrupts harmless
23

24 0004446 QO0Q0N DORTI: RTI iReturn from interrupt immediately
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FROHAN - Initiaiize the PI handler

1 CBRTTL PROHAM —— Initialize the PI handler

'"7 G e e e it e (ot i e et st o s St i P i e . e S e em 4 v v 1o S S 4SS 42 S 1 S S S St e Bt S Sy P o S S S S ot e S ————
a H FRUOHAN ig called to initialize the PI handler.

4 H

5 Q00470 0101448 PROMAN: MOV Ri,—-(&P)

& 000472 010245 M R2., —{(5P)

7 000474  QLO34N MY R3. -(&P)

8 000476 0137446 0000008 MOV @HKPARS, —{5P) i Bave current kernel PARS mapping

7 Q00502 (013744 0000000 MoV EHKPARS, ~{5P) i Bave current kernel PAR& mapping

10 i

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

12 H

13 000304 QL7003 0000004 MOV #PISRT, R3 iPoint to shared run—time descriptor for PI
14 QCOBIE  QL&337 0000008 000527 MOV RT$BAS(R3), PIBASE; This is base S4-bute block # of run—time
15 Q00520 013737 000052 0000006 MOy PIBASE, @#KPARS iMap to base of PI handler through PAR 5
1é i

17 ; Transfer information between TSXPRO and the PI handler.

16 ;

19 0005286 QL2701 0010006 MOV HVPARS+1000. Rl s Point to HOKVEC vector in PI handler
20 000532 QL2702 O000000° MOy #PROVEC, R2 iPoint to TS8XPRO vector
21 000534 011100 g B RINAY {R1): RO iGet address of a cell in PI handler
22 000540 001404 8EQ 5% iBr if PI wents an address
23 000542 042700 0000006 ADD #VPARS, RO iBias the address to be in PAR 5 region
24 0003544 0100172 MOy RO, (R2) iStore address pointer in T8XPRO cell
25 000550 000407 BR &
2& Q00BB2 01121l 1% MOy (R2), (R iPass an address to PI handler
27 000554 00140 BEQ 8% ;B if jJust hit end of lists
28 0005536 022122 7% CMP (R1)+, (R2)+ i Increment both list pointers
29 0003460 0007466 BR 5% iContinue processing lists

3 H Move the PI initializetion overlay into the TSINIT work buffer.

3 i
33 00056 013701 Q00000 0% MOy FIINAD:R1 iGet address of init overlay
34 0008486 162701 0000008 syR #VPARS, R1 ;i Bubtract bias we added
35 Q00872 O7RIZ2T 177772 AEH #-46: R1 iConvert to &4-byte block #
34 Q00574 (0463701 0000527 ADD FPIBASE, R1 ;Get mapping base for init overlay
37 000602 010137 0000006 MOV R1, @HKPARS iMap to overlay through PAR &
38 000804 013700 000002 MOy PIINWD, RO iGet # words in init overlay

39 0004612 1462700 0000008 &aun #VPARS, RO i Subtract bias we added
40 0004614 012701 00000006 MOV #VPARG, R1 ;Get virtual address of init overlay
41 000622 013702 0000006 MY PROBUF, R2 iGet address of TSINIT work buffer
42 00048286 012122 4% MOy {(R1)+, (R + iMove init code to work buffer
43 000430 077002 s50n RO, 4%
44 i

45 i Now execute the PI initislization code that we have moved to

4é i the TSINIT work buffer.

47 5 Note: FPARS is now mapped to the resident portion of the PI handler.
4a i On entey,

49 i PR3 = Virtual address of base of PI handler.

80 ; il = &4-byte block number of base of FI handler.

51 i

52 Q00632 014701 000052 My PIBASE, Rl iGet S4-byte block # of PI base

53 0004634 OI12703 0000008 MOV HVPARS, R3 iGet virtual address of PI base

54 Q004642 004777 0000008 CALL @PROBUF iCall PI initialization code

30 5

5 H NMow get some actual addresses from PI handler
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PROHAN = Initialize the PI handler
58 000448 OLT7FEV 177144 00001467 M REVDCER, $VDCBR i Bet video CSR address
i3 ;
&0 i Connect to interrupt vectors
&1 B
b2 000654 12700 000340 MOV #340, RO iBet priority 7 code
&3 0004860 012701 000060 MOV #460, R1 ;Get address of start of vector area
64 00D&6464 012721 0021147 MOV HPIKIIR, (R1)+ i Set keyboard input interrupt routine
6% 000670 010021 MOV RO, (R1)+ iBet interrupt service priority to 7
&6 Q004672 012721 00135607 MW #PIVTIR, (R1)+ i Bet end of transfer video interrupt
67 000676 010021 MOy RO, (R1)+ i Set priority = 7
&8 000700 QL2737 0022147 000204 MoV #PIKOIR, @#204 i Bet keyboard ocutput interrupt routine
A9 000704 010037 000206 MY RO, @#204 iBet priority
70 H
71 ’ i Connect to 380 interrupt vectors
7R ;
73 Q0J7I2 QL373T 000060 000200 MOV GH#H60, EH200 : 380 keyboard input interrupt
74 QCO720  OL3T3IT7 000062 000202 MR RH&H2, @H202
75 000726 013701 0000647 MOY VIDVEC, R iPoint to video interrupt vector A
Th Q00732 0127Z1 0020327 MOV #PIVFIR. (R1)+ i Bet end—of-frame video interrupt
77 Q007386 010021 MO RO, (R1)+ iBet priority
78 000740 01272 0015607 MY #PIVTIR, {(R1)+ iBet end—-of-transfer video interrupt
79 000744 010021 MO RO. (R1)+ ;Bet priority
80 000746 013737 000100 000230 MOV @#100, @#230 ;380 clock interrupt
81 000754 013737 000102 000232 MOV eH#102, @232
i ;
83 i Connect to interrupt for gquad serial line unit
84 i
85 CIF NE, QPASM idssemble if quad line unit support wanted
Bs 000762 QL3703 0000707 MOV QPVEC. R3 ; Get address of interrupt vector
g7 000746 D01410 BEGQ 10% s Br if quad serial unit not installed
88 000770 012723 005354 MOV #HAPCINT, (R3)+ ; Set PC for interrupt
89 000774 010013 MOV RO, (R3) iGet PS for interrupt
20 Q0077646 013703 0000667 MOV QPCSR, R3 ;Get address of CSR register
1 001002 152763 000100 000004 BISB HQPSIEN, OPRMSBR{(R3) iEnable interrupts
P2 . ENDC i NE, QPABM
73 i
24 3 Finished
9% H
246 Q001010 012637 0000008 10%: M (SP)+, @HKPARS iRestore kernel mapping
@7 001014 0124637 0000006 MOV (GP )+, EHKPARDS
94 001020 012603 MOy (SP)Y+,R3
29 001022 012602 MY {SP)+. R&
100 001024 012601 MOV {GP)+,R1

101 001024 000207 RETURN
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PROLLIN ~— See if line igs a special PRO terminal

1 CEBTTL PROLIN —— Hee if line is a special FRO terminal
g § e i oo e et s e 1t s Gt i 1 o S 1 et S e e St R S0 I S S SRS SR - R A e T Sk i ks S Sk et . St 440 7 e v o S A e Sy i S e St S v o -
3 PROLIN is called once for each DL11 tupe line defined in the system.
4 It determines if the line is a printer port or communications port
5 i line and if so performs the initialization for the line

& H

7 H Inputs:

& H R1 = lLine index number.

N4 ;

10 H Outputs:

11 ; C-flag cleared ==2> This is a printer port or comm port line.
12 H C~flag set ==3 This is not a printer port or comm port line.
132 ;

14 001030 PROLLIN:

15 ;

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

18 JIF MNE, GPASM ;Assemble for quad line support
19 001030 Q03741 0000006 85T LMXNUM(R1) ; Is this line on a mux?
20 001034 001403 BEQ 3% iBr if not
21 0010346 004737 005136 CALL QPLINE i Initialize line on quad unit
22 001042 000427 BR 9%
23 . ENDC i NE, QPASH
=24 i
25 i SHee if this is the Professional video console
=28 ;
27 001044 Q246127 0000006 0000460 3% CHMP INVEC{R1). 3 iIs this the consocle line?
28 001052 001003 BNE 2% ;Br if not console line
29 001034 004737 Q013167 Call PITNIT i Initialize PI line
30 Q01060 000420 BR g%
31 i
32 H Get address of receiver status register for the line
a4 i
34 001062 0146100 0000006 2% MOV R8R(R1), RO iGet address of receiver status register
a5 ; .
3é& i See if this is the printer port
a7 3
38 0010646 020027 173400 CMP RO, #PP$DBR iPrinter port?
3% 001072 001003 BNE is i Br if not
40 001074 Q04737 0023247 ALl FPINIT i Initialize the printer port
41 Q01100 OG0410 BR 9%
42 i
473 i See if this is the communications port
4.4 ;
4% 001102 0ORC027 173300 1% oMP RO, #CP4$DER iCommunications port?
46 001104 001003 RNE 8% i Br if not
47 Q01110 004737 0031467 CALL CPINIT i Initialize the comm port
48 0013114 000402 R %
4% i

50 i This line is not the printer port or the comm port
a1 H
52 001116 Q00261 24 SEC i Signal failure on return

53 061120 000401 BR 10%

54 ;

P} i This line was the printer port or the comm port

96

57 001122 0002414 G CL.C ;8ignal success on return
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FROLIN ~- See 1if line is & special PRO terminal
o ;
59 3 Finished
&0 i

61 001124 Q00207 10%: RETURN
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FROLIN —— See if line is a special PRO terminal

1 H

2 i Branch vector to entry
d 3

4 0011248 000402 EPVWEC: BR GPRVEC

5 001130 000420 GPVCSR: BR GPRCSR

& 001132 000434 GPVSLT: BR GPRSLT

7

g .SBTTL @PRVEC -
4 ;

10 i This rovutine is called
11 3 for & PRO device based
13 H

13 i Inputs:

14 ;

15 ;

1s H Outputs:

17 ;

18 H Top of stack contains
19 i
20 001134 Q10044 SPRVEC: MOV RO, ~{GP)
21 001136 016500 000004 MOy 4(5P), RO
22 001142 004737 001254¢ ALl GETSLT
23 001144 103407 BCS 9%
24 001150 072027 000003 ALH #3, RO
25 001154 062700 000300 ADD #300, RO
24 0011460 000241 CLC
27 001162 010066 000004 MOV RO, 4(5P)
28 0011486 Q12600 P MOV (SP)+., RO
29 001170 Q00207 RETURN

08 Page 195

pouints of PRO CBR/Vector/8lot routines
iGet vector address
;Get CSR address
;iGet Slot value

Cet address of vector for PRO device

§ S e o v mase ohmma Seeot seett Tt 44thn meses mmeon dame iesm Fuss SSH FeuR F40S PHISH Me% Sere SEmee SeRCR Seve Seimy e Srve. Sawes 400 SH10E BLALL Soven SOSeA SeiS SV SHTER $S0Se SSece Sevey SS0S MRS SIS 4004 SANY Fedun S000s Seed) eers Seoss mend e povn sve e

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

Device ID is pushed on stack before calling GPRVEC.

C—-flag cleared == Found device in tables; {~flag set == No such device.

vector for device

;iGet the device ID code

iDetermine which option slot has the dev
;Br if device not recognized

;Vectors are 8 bytes apart per slot
iVectors for slot O start at 300

; Bignal success on return

;Place vector address on stack

~
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GPRCBR -— Get address of CSR for FRO device

.5BTTL  GPRCSR ~— Get address of CSR for PRUO device

[2Y

‘-
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This routine is cailed to determine the address of the CSR

o
-

3 3

4 i for & PRO device based on the device ID.

b H

) ; Inputs:

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

a8 i

9 i QOutputs:

10 ; C-flag cleared == Found device in taebles; C—-flag set ==2> No such device.
11 i Top of stack contains address of CSR for device.

12 H

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

14 001174 0164600 000004 MOV 4(5P), RO ;Get the device ID code

15 01200 004737 001254 ° CALL GETSLT i Determine which option slot has the dev
16 001204 103407 BCS 9% ;Br if device not recognized

17 0012046 072027 000007 ASH #7. RO ; C6R address are 200 apart per slot

18 001212 042700 174000 ADD #174000, RO ; CBR for slot O starts at 174000

17 001216 000241 CLC i 8ignal success on return
20 001220 01008646 000004 MOV RO, 4(5P) iPlace CSR address on stack
21 001224 012600 ¥ MOy (8P )+, RO

22 001224 QQO0207 RETURN
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GHRSLT —~— Get Hlot number for PRO device

1 CSBTTL GPRSLT —~— Get 8lot number for PRO device

i B e i o o G e Lt bt b b S s o e o e S i L e Lamme iae otk hive S Sben Som. Geae Subtm Seman Semia tomn LA $ne S430% TRes PeerS deeem bAAGE Weted Feoen 4R bt GBave SEteS SHRN PSS Sibem S0AS TESES Semre MLtR SemM FOSPR SO mads SOrNe iR beass S4B SRS VRS AOMMS MM et Absst BSN maent Sven

3 i Thie routine is called to determine the slot number

4 i for & FPRO device based on the device ID.

5 ;

& i Inputs:

7 H Device ID is pushed on ctack before calling GPRSLT.

8 ;

9 i Qutputs: .
10 i C-flag cleared ==3 Found device in tables; C—~flag set ==2 No such device.
11 ; Top of stack contains sliot number for device.
ie ;

13 001230 010046 GPRSLT: MOV RO, -({5P)

14 001232 016400 000004 Moy 4(8P), RO ;Bet the device ID code

15 0012386 004737 0012547 Call GETSLT iDetermine which option slot has the dev
16 001242 103402 B 9% iBr if device not recognized

17 001244 0100&6 000004 MOV RO, 4(8P) i Put slot number back onto stack

18 001250 Q12600 F%: MO {SP)+, RO

19 00123%2 000207 RETURN

-
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GETSLT -

001254
001256
001260
001264
001270
001272
001274
001276
001302
001304
001306
Q01310
Q01312
001314

Determine

010144
010006H
2312700
021027
001407
020120
301373
162700
QQ&200
000241
000401
0002461
012601
Q00207

which

000000E
V77777

00000246

H Inputs:
H R{} = Device ID code.
H Outputs:
; C-flag cleared == Found the device; C—-flag set == No such device
i RO = Hlot number.
SETBLT: MOV R1,—{&P)
M RO, R1 i Get device ID code
MOV #PROSLT. RO iPoint to table with device ID codes
14 CHMP (RO), #—1 i Reached end of table entries?
BEQ 2% i By if yes
CHP R, (RO)Y+ i Search for device ID in table
BNE 1% iLoop if not found
50D HPROSLT+2, RO ;Compute table offset of entry
ABR RO i Convert to word index
CLC i Bignal success on return
BR %
a2 SEC i Bignal failure on return
P MOV (SP)+, R1
RETURN

. BBETTL

option slioet bas device controller

GETSLT - Determine which option slot has device controller

I e T e e U A e e T L R ap——

Thie routine is called to determine which PRU option slot contains the
contreller for a specified device.

[0



A~

TEXPRO -

Eok

12
i3
14
13
1é&
17
18
19
=)
=

P
23
24
29
o
27

&6

29

0013146

0013164
001322

001330

Q01336
0013472
001344

Q01352

TEA~-Plus
Console Control

010137
Q12761

005761
001004
012761

Q00207

PROxx =
Routines

000044 ¢
Q00000%

0013547

0000006

000000e

o

0200006

Routi MACRO VO35,

e s s e s e

PI

H

0000006

Q00000E

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

CEBBTTL ##% Console Control Routines  ###
LS8BTTL PIINIT -~ Inditialize the console

PIINIT is called during system initialization to initialize the
console.

Inputs:
Rl = Line index number.

IMIT:
Remember index numbher of line connected to consaole

mQw R1.PILINE iBave line index # of console line
MOV #HCDXEP I, LCDTYP{R1); Set type QF communications controller

Set addresses of communication port device—-dependent routines
MoV #PISTRT. CDSTRT+CDX$PI ; Set address of start routine

Default terminal type to VTIOO

TaT ITRMTP(R1) ;Is a terminal type specified?
BME 1% iBr if yes
MOV #HVYTLI00, ITRMIP(R1); Set default terminal type to VT100

Finished

RETURN
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PISTRT -- Start

Py
SO MND U LA e

T T
0 L3RS e

1&
17
18
19
20
21
il
=23
24
25
26
27
28
29
30
31
32
a3
34
35
34
37
38
39
40
41
42
43
44
4%
44
47
48
4%
50

001334

001354
001360

001362
001366

001370

001374

001376

001376

001404

001410

001416

putput to wvideo

005237
00300

Q04737
103402

DO47T37

000207

012737

004737

012737

OO0I07

000056 ¢

0020007

0014207

000017

0014207

17

7

77

~
b4

sSCTeen

000072

O000GH

e tws  wa "B M s s Y we e

Page 20

CEBTTL PISTRT —— Start output to video screen

SOt et e A e S St o 4% 05 e et i S ot St St b4t okt e e e S S v 4184 (4 Batte 000 baios Sm4se S80% Sadss St S e kS oo S S o So0us FBASS AGR s hm S Pt SO L4ate Sonie SPRE S $4100 0% Siman SeAIR Seass vk s TS S0008 S S0 SHLES Shade RGD BRARS $4408 S0t S Sdbas $mars s e

PISTRT is called after a character is placed in the output ring
buffer to initiate transmission to the video screen

Inputs:

Rl = Line index number of line being started.

ISTRT:

HSee if we have already started transmitter during this clock perioad

ING
BaeT

PISCNT
9%

iHave we already started during clk interval?
iBr if yes

Do not allow output to the consocle to consume the entire sustem.

Al
BCS

Start output

ALl

Finished

7%: RETURN

. 8BTTL

PIQUIT i Is it time to suspend output?
9% i Br if yes

PIGO i 8tart transmitter

PIDRIV -~ (lock driven PI transmitter routine

S st St s o s S ot b ot ot AW Moo St P40 o SUSs WS S Snte Smidh SALAS Abbte Soabe S Siims SheLn (S 9H1d EMUN SHUER POME Somer SO CueRS BoTES S0ver SRR FOa0D Shes Saeet SR Sou feTEe KON U A 09400 Seses S et (RS-,

PIDRIV is called periodically from the clock interrupt routine
to force output to the FI console.

PIDRIV:

i
H

H

Reset owutput character suspend count

MOV

#MAXPOC, PIMOC

Start output to PI

CALL

PIGO

iReset output character count

iStart the transmitter

Reset flag saying if transmitter has been started during clock interval

MOy

Finished

RETURN

#-1, PISCNT

iReset counter
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PIQO ~= Start PI transmitter

1 . BBTTL PIGOD Htart PI transmitter

Py B e o St o s S s o S e e (S S i s e et s e e - —
3 ; PIGO is called to enable a transfer—done interrupt which will start
4 ; transmission to the Pl console.

9 H

H 001420 0137446 0000006 RPIGO: MOV EHKPARS, —(5F) i Save current PARD mapping

7 001424 013737 0000527 0000006 Moy PIBASE, @#KPARS ;Set up PARS to map to PI

8 i

4 i Bee if ovutput to the PI handler has been suspended

10 ;

11 001432 008777 176370 T8T P IGOFL iHas PI output been suspended?

12 001436 001013 BNE 1% iBr if mnot

1 ;

14 i Qutput to the PI handier has been suspended.

15 i Consume all pending output characters and then return.

1é4 i

17 001440 010444 MO R4, —{&F)

18 001442 013704 000044 ° Moy PILINE, R4 iGet line index number

19 0014446 DISABL iii## Disable interrupts ##
20 001454 004774 0000006 4% CalL @LOUTIR(R4) ;iiiGet next char for PI
21 0014460 103375 BEC 4% iiiloop till all characters consumed
22 001442 012604 MOV (SP)+, R4 i
23 0014464 000427 BR 9% P

244 H

29 i Output to PI handler is not suspended

pads ;
27 001486 1#: DISABL iii#% Disable interrupts ##

28 ;
29 i Dee if we have already triggered a Pl interrupt
30 H
31 001474 003737 000054 TET FIOIFL iiiHave we already triggered an output int?
32 001300 001021 BNE 9% ;iiBr if output interrupt active now
33 001502 005237 000054 ¢ ING PIOIFL. iiiSet flag saying output int active

34 0015086 010677 1746312 MOV 8P, @VDFLAG i35 Tell VDCURS that buffer is not empty
3% 001512 032777 040000 176276 BIT #VPSDOI, @VDCSR ;55 Is end-of-transfer interrupt enabled?
34 001320 001011 BNE 9% ;i Br if yes
37 001522 005777 176274 TST @PRIOO ;isHas video said to leave it alone?

38 001524 001003 BME 2% ;iiBr if yes

39 001530 QBR7T77 040000 1762460 RIS #VP4DOI, @$VDCSER ;5 Generate end-of-transfer interrupt
40 Q001536 012777 100000 176254 2% MOV #100000, @RIZENAB ;i Tell video to turn on interrupts when ready
41 ;

40 i Findshed

473 ;

44 Q01544 012637 0000006 PE: MOV {SP)+, @HKPARS iiiRestore PARDS mapping

45 0015350 ENABL i % Enable interrupts ##

44 001556 000207 RETURN
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TSXPRGO -~
PIVTIR —-

S U RN A L

bt et
= O

12
13
14
15
1é
17
ig
12
20
21

2

23
24
29
;“_3 3
27
28
29
30
31
3
33
a4
35
3é6
a7
38
39
40
41
42
43
44
45
4é
47
48
49
30
91
52
53
54
599
26
57

0015460

&)

001540
0015464
001564

001570

001574
001602
001610

001614
001622
0016264

001630
001634
00146346
001640

001642
001646
01650

001652

001660
001&62
001670
001676
Q01702

TSX~Filus
Video

PROxxx Routi

MACRO VOB, 04

Friday 18-Dec—87 1&6:08 Fage 2

end of transfer interrupt

004337
000140
Q100446

005237

013737
012777
042777

013704
Q04737
103431

004774
103423
01000uG
012600

004537
Q00006
210044

013737

010300
0527464
042764
Q04777
000413

0000006

000054 ¢

0000527
100000
040000

000044
002000~

0000006

0000006

000052 ¢

0000006
Q000006
176102

0000006
176210
176200

000006

000008
0000006

CBBTTL PIVTIR ~— Video end of transfer interrupt

0t s rnes (e i tnoee Sethe coomt oo SetR trese oo A bt ide YD P S I 00 BARn A Sl TS St Y Lime BAAPS VS SHS dvane SO $o0dS Ses SPNSD SHOM SONTE BUSED SeeD Siobe SOUSH B A000Y SHum Soods Hmes SO0 AL S BOSS SHOUD TS PSSP mamn 0O Lamet Seaem oot

i PIVTIR is jumped to #rom the video end-of-transfer interrupt.
PIVTIR:

Do . INTEN to drop priority to 4

HJER RS, INTEN ;Do standard interrupt entry
. WORD 140 iPriority = 4
MOV RO, — (5P ;i Bave RO

Set flag saying output interrupt is in progress

ING PIOIFL iDoing output interrupt processing

; Disable transfer done interrupt

MOV
MOV
BIC

PIBASE, @#4KPARD iMap kernel PAR 5 to the PI handler
#100000, @REENAR ; Set flag to reenable transfer—done int
#VP$DOI, @$VDCER ;Disable transfer—done interrupt

; l.imit the number of consecutive characters sent to the console
; to prevent the PI output processing (which is compute bound) from
consuming 1004 of the machine.

MoV PILINE: R4 iGet line index number of console line
eALL PIQUIT ; Time to suspend output?
BCS 2% ;i Br if yes

i Get the next character to transmit.

CALL ELOUTIR(RS) ; Get next char for line

necy 1% iBr if no character available
M{ RO, RS ;Get char to transmit to RB
MOV {SP)+, RO iRestore RO before we fork

i There is another character to transmit. Now fork

JER RS, FORW iFork to get to priority O
. WORD FP&P IO iFork prierity
MOy RQ, —(5P) ;i Save RO

i Map PARYS to the PI handler

MOV PIBASE, @HAPARS iMap kernel PAR 5 to the PI handler
; Enter PI handler to transmit the character
MOy RS, RO ;Get char to transmit
BIS HEXCHAR, LBWI(R4); Set transmitter busy flag
BIc HEOITIM, LSWH(R4); Start output interrupt timer
CabL @P I XOCH ;Call routine to transmit the character
BH 9% ;Finished

i No character is available for transmission

ooten et ey aman e



TEXPRO —— TSA-Flus
FIVTIR —— Videao end of
58 G01704 012737
59 001712 0427464
&0 001720 003077
&1 001724 DOS07/7
bl
&3
&4
&5 001730 Q03037
&G 001734 QL2600
&7 001736 Q00207

trancfer

000017
0000006
176100
176070

Q00054

PROxxx Routi MACRO VOS5 04

interrupt
Q00072 1% MOV
Q00000¢C 2% BIC
CLR
CLR
; Finished
P CLR
MOy
RETURN

#MAXPOC, PIMOC

Friday 18-Dec-87 16:08 Page =22-1

iReset output char limit count

#EXCHAR, LEW3(R4); Say transmitter is not busy

@VDFLAG
@REENAB

PIOIFL
(SP)+, RO

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

; 8ay output interrupt not in progress

~~,
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PINDCH - Get next

13

001740
001742

Q01746
Q01752

001754
001762
Q01746

001774
Q01776

010444
013704

Q04737
103410

004774

012604
DOo207

output character

000044

0020007

Q000006

Routi MACRO VO3, 04 Fr

for console

e e ter e

FinDC
chara

Outpu
C—-f1
C-F1
RO =

INDCH:

Limit
P1I pu
domin

Call

Finisg

iday i8-Dec-87 1&8: 08 Page £3

CSETTL PINDCH —~— Let next output character for console

I be0es @00 (damt rae $9099 tmom 4asa Reret Spatn Seane Sovmt senen ektm SO B4R aven Sevet leaet Som eves beeet $0004 vt Snmbe Shoes Somey SMMLS e Seme et fute: SteRe SSeW S s et Shmin Smatt G000 A Y S W Pt S FRete SeeRe {O Smere O ot oo st

H is called from within the VIDECO handler to try to get another
cter to send to the console terminal.

te:
ag cleared
ag set

==% a character is available.
Character t

No more characters available.
send if C—-flag is cleared.

MOV R4, -(3P)
MOV PILINE, R4 iGet line index number of consale

the number of consecutive output characters to prevent the
tput processing {which is compute bound) from completely
ating the system.

CALL PIQUIT i Time to suspend output?
BCH 9b s Br if yes

line~dependent rouvtine to try to get ancther ocutput character

DISABL ;is## Disable interrupts for LOUTIR ##
Al SLOUTIR(R4) iiiGet next character for line

ENABL i #% Enable interrupts ##

hed

MOV (8SP)Y+, R4

RETURN
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PIouIYT e Check output character limit

1 CBBTTL PIQUIT —~ Check output character limit

P B e e e o et e o e ) i ] e ! e 2 e e e . e e e e e e e
3 3 Thie routine cavses output to the console terminal to be suspended
4 i after a certain number of characters have been transmitted.

5 H The output is resumed after a timed interval.

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

fa i

Q i Quitputs

10 ; C—flag set ==3 Suspend output.

11 ; C-flag cleared ==> Continue output

1P H

13 Q02000 PIQUIT:

14 ;

b i HSee 1if there is any other pending system activity

1é : H

17 002000 105737 0000006 THTHB DOSCHD i Scheduler cycle needed?

18 002004 001013 BNE 2% iBr if yes

12 002004 008737 0000006 THT FRKCQE iFork requests pending?
20 002012 001010 BNE 2% iBr if yes
21 002014 105737 0000006 TETB CORUSR ;i Is there another executing job?
22 002020 001412 BEQ 1% iBr if not
23 002022 013700 0000447 MOV PILINE, RO iGet # of Job using console terminal
24 002026 005760 0000008 8T LXCL{RQ) i Is that Jjob cross—-connected to CL line?
29 002032 002405 BLT 1% iBr if not
2 ;
27 i There is some pending system activity
28 i Bee if it is time to suspend PI output.
=Y i
30 002034 005337 000072° 26 DEC PIMOC i Time to suspend output?
31 002040 00300 BET 1% iBr if not
32 002042 000261 SEC ; Bignal to suspend
33 002044 000401 BR 7%

34 002044 000241 1 Cl.C i Gignal to continue output

35 ;

36 H Finished

a7 i

38 002050 000207 7€ RETURN
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PIVFIR —— Video end of frame interrupt

1 CBBTTL PIVFIR -~ Video end of frame interrupt

= § o i i G G £ ) ot S 1 5 e S S S e s e i
3 i PIVFIR is jumped to from the interrupt vector whenever a video
4 i end—-of—-frame interrupt occurs.

7 ;

& 002052 PIVFIN:

7 i

g8 i Do . INTEN to drop priority to 4

7 i

10 002052 004337 0000008 JER R5. INTEN i Do standard interrupt entry

11 0020384 000140 . WORD 140 iPriority = 4

12 002060 010044 M RO, —(5P)

13 0020628 010146 MO R1, —(&GF)

14 0020464 010244 MOV Ra, —{8P)

15 0020646 010344 MOV R3, —(5P)

& ;

17 i kEnter overlay to do the actual processing

18 ;

19 002070 013737 000052 000006 MOV PIBASE, @#APARS :iMap kernel PAR 5 to the PI handler
20 002076 004777 175704 ol @GP IXEDOF ;Do end of frame processing
21 H
25 3 Finished
=23 H
24 002102 012603 MOV {SP)+, R
25 002104 012602 MoV (SP) +, R
28 002106 0124601 MOV (SP)Y+, R1
27 002110 0128600 MOV {SP)+, RO
28 002112 000207 RETURN
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Al

PIAIIR —— Keyboard input interrupt
1 BBTTL PIKIIR —— Keyboard input interrupt
;';3 3 e i 1o 1 i o S Rt et 9 P S . s o T 20 S Sl S e 5 S A 08 ke AT S Gt SR S s S s e 10 ok e 1 S i e ol s o Sl 40 i S St e . St e 43 o S St S o St o Qo . e S
3 H PIKIIR is vectored to when a keyboard input interrupt occurs.
4 ;
5 002114 PIKIIR:
& ;
7 i Do . INTEN to drop priority to 4
a8 ;
9 002114 Q04537 0000006 JBR R3S, INTEN i Do standard interrupt entry
10 002120 000140 . WORD 140 iPriority = 4
11 002122 010044 MOy RO, - (5P)
12 002124 010144 MOV R1,—(&5P)
13 002126 01024646 MOy R2, —{SP)
14 002130 010344 MOy R3, —~{8P)
15 i
16 i Enter system overlay to do the actual processing
17 i
18 002132 013737 0000527 0000006 MOV PIBASE, @HKPARDS :Map kernel PAR 5 to the PI handler
19 Q02140 00477 175644 CALL ePIXICH iProcess the input character
20 ;
21 H Finished
2 H
23 002144 012603 MY (SP)Y+, R3
24 002144 012402 MOV {8P)+, R
25 002150 012601 MOV (8P)+, R1
26 002152 012600 MOV {5P)+, RO
27 002154 000207 RETURN
28
29 .BBTTL KBDCHR -— Frocess character received from keyboard
30 § e e e s i e st e s s st st s s s ot e . oo wtee vt e St ov0mn 12508 s HAAY et SHY S v Snane Sese b S et e Aodh Bl it S aad Bbee Seste $4ete Bemen Sese sesve — o oo
31 i KBDCHR is jumped to from the PI handler when a ctharacter has been
32 i received and converted to ASCII.
33 ;
34 ; Inputs:
35 i RY = Received ascii character.
36 H
37 002138 KBDCHR:
a8 3
39 i  Save the PARD and PAR& mapping for the handler, and then call
40 3 the TTINPT routine to process the received character.
41 i
42 Q02156 013744 0000008 MOV @HUPARD, —(5P) i Bave PARDS and PARé& mapping for PI
43 0021462 013744 0000006 MOV CHUKPARSA, —(5F)
44 Q02166 010444 MoV R4, —-{(GP)
45 Q02170 013704 000044 ¢ MOV PILINE, R4 iGet line index # for console line
44 002174 004777 0000006 CALL ETTINPT iProcess received character
47 i
48 i Now restore PARS and FPARS maepping and return to PI
49 ;
S50 002200 0124604 MO {(8P)+, R4
91 Q0202 OL12437 0000008 MW {SP )+, @HKPARS iRestore PARS and PARS
52 0022046 QL2637 0000006 MOV (5P) +, @HRPARS

53 002212 000207 RETURN iReturn to PI
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TSXPRO —-
PIKOIR ——

LONUO R -

00214
002220

QORI 22

002224
002226

002230

002232
00240

Q02244
002244
002250
02252
002254

interrupt for

Q04537
000140
010045
010146
010246
010344

Q13737
004777

012603
012602
012601
012600
000207

0000006

000052 “
175546

keyboard

Q000006

TSX-Plus PROxxx Routi MACRO V05 04
Output

i
i

i

. BETTL
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PIKOIR -— Output interrupt for keyboard

PIKOIR is vectored to when we receive an interrupt on completion of

transmitting

PIKOIR:

H
H

i

Do . INTEN to

JER
. WORD
MOV
MOV
MOV
MOy

Call overlay

MOV
CALL

Finished

MOV
MOV
MOV
MOV
RETURN

a character to the keuyboard.

drop priority to 4

RS, INTEN i Do standard interrupt entry
140 sPriority = 4

RO. —(5&P)

Rl.‘ "(SP)

Ra, —{&5P)

R3, —(&P)
routine to do the processing

PIBASE, @H#KPARD iMap kernel PAR 5 to the PI handler
PIXIO: iCall overlay processing routine

(GP)+,R3
(GP)+, R&
(8P)+,R1
{BP)+, RO

Y
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FIMAN ~-- Simulated P1 handler

1 CBBTTL  PIHAN -- Gimulated PI handler

= 3T e e o ot 100 s e e e st s b i ot 4 S S 0 St st i S S S48 S 310 $ S0 o i S S S S e b S48 122 S 148 i e G190 e S 48 e S S99 s S S G 8 RS 40 4508 sy e e 50 o SR W T S S 0 S
3 i The following routine is a simulated handler for the PI device.

4 ; It is vused to allow SETUFP to perform . BPFUN operations on

5 i the P1 device

& i

7 i Simulated handler header

83 i

g Q02256 000000 FIHAN: | WORD 0 iDevice vector

10 002260 000014 . WORD PIINT-. iOffset to interrupt service entry point
11 002262 000000 . WORD ) i Interrupt priority

12 0022864 000000 PILQE: . WORD 0O il.ast gqueve element

13 Q0a2ses 000000 PICQRE: . WORD 0 iCurrent queuve element

14 Q02270 Q00401 BR PIENTR sEnter here from sustem I/0 gqueueing
15 H

14 i Simulated interrupt point and abort entry point

17 i

18 Q02272 000207 RETURN iAbort entry point

19 002274 000002 PIINT: RTI iFake interrupt entry point
20 H
21 i Process an I/0 queve request directed to the Pl device
2l i
23 002274 PIEMTR:
=24 i

=25 ; Map PAR 5 to the real Pl handler
26 ;
27 Q02276 013737 0000532 000000€ MOV PIBASE, @#KAPARS iMap PAR 5 to PI handler
28 H
29 H Call real PI handler to process the . SPFUN

30 i

31 002304 Q13700 0022667 MOV PICQE, RO ; Pass address of 1/0 queue element in RO
32 002310 004777 175500 CALL EPIXI0Q ;i Enter handler to process the . SPFUN
a3 H

34 i Finished processing the 1I/0 queue request

35 i

36 002314 012704 00226467 MOV #PICQE, R4 i 5et up R4 for IOFIN

37 002320 000137 0000006 JHMP IOFIN ; 1/0 operation is completed
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22

23
24
25
26
27
28
29
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3
an
34
35
36
37
cls!
39
40
41
42
43
44
45
44
47
48
49
50
51
5;0
53
54
55
58

a7

002324

002326
002332

002340
0023446
002354
002362

002370
002376
Q02404
002412

002420
002424

002432
002436
002440
002444
002450
Q02452
002456

Q02470

010244

010137
012741

012737
Q12737
012737
012737

012737
12737
012737
012737

DOS737
112737

116100
001007
012700
105737
0100
Q12700
004737

012737

112737

Q000467
Q000006

0026207
QOE772"
002776
003024

Q026547
000340
0025167
000340

173406
000102

000001¢

0000006
D000006

GO0O000RE
003024 ¢

000067

000035

0000006

0000000
GO0000C
000000C
000000C

000220
Q00222
Q00224
000225

173404

173406

173202

PROxxx Routi MACRO V0O5. 04

H

T T

1%

PPINMIT: MOV
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CBBTTL  ### Printer Port Control Routines k¥

.SBTTL PRINIT —— Initialize the printer port
PPINIT is called during system initialization to initialize the
printer port.

Inputs:
Rl = Line index number.

R2, -{5P)
Remember the line index number of the line connected to the printer port

MOV R1,PPLINE ;s Remember which line connected to printer port
MOV HCDXEPP, LCDTYP(R1) ;i Set type of communications controller

Set addresses of printer port routines in vector of device—dependent
Toutines.

MOV HPPSTRT., CDSTRT+CDX$PP ;i Set address of start routine

MoV #HPPGDSS, CDEDSS+CDX$PP ; Address of ttn to get data set status
MOV #PPSBRIK.: CDSBRIK+CDX$PP ; Address of rtn to control break

MoV #PPSSPD, COSSPD+CDXSPP ; Address of rtn to set speed

Connect the printer port interrupts to the service routine

MOV #PPRINT, @#PP$RCV; Connect receiver interrupt

MOV #340, @RPRSRCV+2  Set prioc = 7 on interrupt entry
MoV #PPTINT. @#PP$TRV; Connect transmitter interrupt
MOV #340, @HPPSTRV+2 ; Set prio 7

Set up mode register 1

TST GHPPHCMR iAccess command reg to reset mode reg ptr
MOVB #PPEMLIF, @HPP$MDR; Initialize values in mode register 1

Bet speed in mode register &

MOVB LMXPRM+1(R1),R0O iGet line parameter values
BNE 1% iBr if parameter values were specified

MoV #59600, RO iDefault to 9600 baud

TSTB PPTERM i Is a terminal connected to printer port?
BNE 1% ;Br if yes

MOV #54800, RO iDefault to 4800 baud

cal.l PPSSPD ;i 8et the speed in mode register 2
Initialize the command register

MOV #PPSCMF ' PP$RE, @#PP$CMR : Initialize command register
Enable receiver interrupts

MOVB #IMSCRM! IM$PPR, @HICOCSR i Clear 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.

)



TSXPRO

PRPINIT -

o8
99
60
61
&
63
64

002476
Q02504

002512
002514

112737
112737

012602
000207

000076
000136

173202
173202

- TGX-Plus PROxxx Routi MACRO VOE. 04
Initialize the printer port

MOVB
MOVE

Finished

MOV
RETURN

Friday 18-Dec-87 16:08 Page 29-1

HIMESM! IMSPPT, @HICOCSR ; Set interrupt mask flag in IMR
HIMESR ' IMSPPT, @4IC0OCSR s Raise interrupt request flag in IRR

{8P)+, R

Y
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PPTINT —— Transmitter

i

by

3

44

5 002316 010046
& Q02320 010446
7 0023522 013746
8 0025246 008037
9

10

11

12 002532 112727
i3

14

15

& 002540 Q13704
17

18

i9
20 002544 042764
=3
2494 002352 004774
=53 002354 103413
2
27
=28
29 Q0RIBEO  OB2764
30 0023466 042764
31 002574 110037
a2

33

34

35 002600 112737
3é

37

38
39 002606 Q12637
40 0024612 012604
41 0024614 0124600
42 002616 Q00002

interrupt

0000006
0000006

000076

000046

0000008

00000086

Q00000e
0000006
173400

000056

0000006

173202

0000006

0000006
Q000006

173202

H

PPTINT:
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Interrupt service routine for printer port transmitter interrupts.

MOV RO, —(8P)

MOV R4, —(&5P)

MOV INTPRI, —(8F) ; Bave current interrupt priority
CLR INTPRI ; Bay running priorvity = 7

Disable interrupts from transmitter
Movn HIMESM! IMEPFT, @8ICOCER 5 8et interrupt mask for transmitter
Get number of line connected to printer port

MOV PPLINE, R4 ;bet index # of line connected to printer
Say line is ne longer tranemitting a character

BIC #EXCHAR, LEBW3(R4); Bay line no longer transmitting & character
et next character to transmit

i Get next character to transmit
iBr if no charascter available

CALL
BCS

LOUTIR(RS)
1%

Transmit the character contasined in RO

BI1s HEXCHAR, LEW3(R4); Set transmitter busy flag
BIC #EO0ITIM, LEWS(RS): Btart timer to catch lost interrupts
Move RO, @#PP$DBR iTransmit the character

Enable transmitter interrupts
MOVEB HIMECM! IMEPPT, @HICOCSR ;Clear interrupt mask flag

Finished. Return from interrupt

MOV (8P )+, INTPR1 iRestore interrupt priority
MOV {SP)+, R4

My {SP)Y+, RO

RT1I
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PPSTRT -~ Start ocutput to printer port

o
"3

ey
CQW~NTU PR

002620
002626
002430
0024636
0024644
002652

Q32761
001011
112737
112737
112737
000207

0000006

Q00076
000136
000056

i

. SBTTL

PPSTRT —- Start ocutput to printer port

Subroutine called to attempt to start output for the printer port.
Enable transmitter interrupt.
Rl = Physical line numbery.

0000006 PPSTRT: BIT

173202
173202

173202

1$:

BNE
Move
MOVB
MOVB
RETURN

#$XCHAR, LEW3(R1) i Is the transmitter busy now?

14 ;Br if yes

$IMEEM ! IMEPPT, @#ICOCER ;i Bet interrupt mask bit
#IMESR ' IMSPPT, @#ICOCER 5 Set interrupt request flag

HIMESCM! IMEPPT, @#IC0OCER i Clear interrupt mask flag for xmitter

F_



TEXPRO ——
PPRINT -—

o 2 4
e

23
24
295
26
27
28
29
30
31
32
33
34
35
3&
37
38
39
40
41
4
43
44
45
46
47
48
449
20

002654

002660

002664
002670

002674
Q02702
002704
002710
002714
002720
002724
002732
002734

002740
002744
002746

Q02754
Q02760

002770

T8Xx-Flus
Receiver

004577

013704

113705
0427005

032737
001402
052705
Q32737
001402
052705
Q32737
001402
OBR700

032705
001403
052737

Q04777
000403

112737

000207

PROxxx Routi
interrupt

0000006

000044 ¢

173400
177400

000010

0000000
000040

Q000000
000020

0000000

0000006

000020

0000004

000115

MACRO VOG5, 04

173402

173402

173402

173406

173202
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.BRBTTL  PPRINT ~~ Receiver interrupt
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H Interrupt service routine for printer port receiver interrupt.

PPRINT:

; Call routine to save RO, Ri. R4, and RS
JBR RS, @TTRS8AV i Save some registers

H RO. Ri, R4 and RS are now available.

; Get number of line connected to printer port.
MOV PPLINE, R4 ;Get line index number

H Get the character from the receiver
MOvE @HPPHEDBR. RY iGet the received character
BIiC HCI3775, RG iKill sign extension

i HBet flags in RS to simulate status flags rteturned by DL11 receiver
BIT #PPESPE, @HPPESTR ;Was a parity error detected?
BEQ 1% iBr if not
318 #RBERR 'ROVPAR, R3: Set parity error flag

14 BIT #PPSFE, 8#PP$STR ;Was a framing error detected?
BEQ 2% iBr if not
BIS #RBERR 'FRMERR., RS; Set framing error flag

2% BIT #PPSOE, @#4PP$8TR i Did an overTun eTTOT CCCuUr?
BEQ 3% iBr if not
BIS #RBERR 'OVRRUN: RS; Bet overrun error flag

i Clear error flags in receiver

3% BIT #RBERR, RY iWere any errors detected?
BEQ 4% iBr if not
BIS #$PPERE, @#PFSCMR i Clear error flags

i Call TTINPT to process the character we received

b4 Call @TTINPT ;iEnter character input routine
BH 9 iReturn from interrupt

i We got an interrupt but no character was available

MOVB #IMSCR ! IMEPPR, @RICOCSR jClear interrupt request flag

H Return from interrupt

9% RETURN i Return from interrupt
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PPGDES -~ Get data set status for printer port
1 . 8BTTL PPGDSES —— Get data set status for printer port
"_Z B e e et e et e et i e e s St e S ote. S S ke o S0 S S S0 St P S5 S0 e o St St 44 S Sk 4o S 0 542 G402 S e o ot e e i e i i S 4 S et s s [rpe——
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
9] H this line.
= i
7 ; Inputs:
a i R1 = Physical line index number
9 i
10 i Outputs:
11 3 RO = @Qeneric status flags
12 i
13 002772 0050060 PPEDSS: (LR RO ; 88y no ring. carrier, or DTR
14 i
15 i Finished
1é

17 002774 000207 RETURN
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—— Control break transmission :

PPESBRIK

12
13
14
15
14
17
18
19
=20
21
26
=3
24
25

24

27
28

002776

002776
003002

003004
003012

003014

003022

032700
001404

182737

000403

142737

000207

Q000000

000010

000010

173406

173406

.S5BTTL PPSBRK ~—— Control break transmission

5

PPSHKK is called to start or stop transmitting & break character
to the printer port.

Inputs:

Rl = Physical line index number.

RO = Break controel flag (MS5$BRK)
PSBRIK:

See if we are to start or stop sending a break

e s e ‘G e s e twe  fws %es  fea

BIT #MBSBRK, RO iStart or stop sending break?
BEQ 1% iBr to stap

i Btart sending a break character

BISB #PPSFB, @#PPHCMR i Start sending a break
BR 9%

Stop sending a break character

1% BICB #PP$FB, C#PPSCMR ;: Stop sending & break
; Finished
P46 RETURN

-~y
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PPSSPD ~- Set transmission speed for printer port

1 . 5BTTL  PPESPD ~~ Set transmission speed for printer port

Z_z S St o im0 o s e e et S S S R St S S 1 S S St 1 0 Pt B S8 A O P S et P R At St O A S S e et S S . e o S Lo e S e . s
3 ; PPSSPD is called to set the transmission speed for the printer port.
4 H

5 ; Inputs:

& ; RO = Bpeed code.

7 H Rl = Physical line index number.

L] ;

g 003024 010344 PPBEPD: MOV R3, —(&P)

10 ;

11 i Bave new parameter flags for line

12 3

13 003026 110081 0000016 MOVE RO, LMXPRM+1{R1) ; Save new flags for line

14 ;

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

17 003032 012702 000102 MOV #HPPSMLIF, R3 i Get standard mode register 1 flags
18 00303& QR2700 0000006 BIT #LP$7BT. RO ;7 bit characters wanted?

19 003042 (201003 BNE 2% iBr if yes
20 003044 0532703 000014 BIS #PP£8BT. R3 iSelect 8 bit characters
21 003030 000402 BR 3%
22 003052 052703 000010 2% BIS #PP$7BT, R3 ;i Belect 7 bit characters
23 003054 032700 0000006 3% BIT #LPEPAR, RO iParity wanted?

24 003062 001407 BEQ 1% iBr if not
25 003044 032703 000020 BIG #PP$PAR. R3 iEnable parity
2& 003070 032700 0000006 BIT #LPSODD. RO ; 3dd parity wanted?
27 003074 00100 BNE 1% iBr if yes

28 003076 052703 000040 BIG #PP$SEVN, R3 ;B8elect even parity
29 003102 14€: DISABL iii#¥% Disable interrupts ##

30 Q03110 105737 173406 TSTB CHPPHCMR siiAccess command reg to reset mode reg ptr
31 003114 110337 173404 MGavB R3. CH#FPHMDR ;iiBtore value into mode register 1
32 ;

33 i Store baud rate code into mode register 2

34 ;

35 003120 042700 0000000 BIC #$COLPESPD RO 55 €lear all but bsud rate code

36 003124 0B2700 000260 BiS #PP$EMIF . RO iii8et standard flags for mode register 2
37 Q03130 110037 173404 MOVB RO, @#PPEMDR ;i 8tore value into mode register 2
38 003134 ENABL. ; ## Enable interrupts ##

39 i

40 H Finished

41 ;

42 003142 012603 MOy {BP )+, RR

43 003144 000207 RETURN

~h
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TEXPRO -— T5X-Plus PROxxx Routi MACRO VOS5 04
Communications Port Control Routines

L g

PO N D B WA e

27
29
29
30
31
32
a3
a4
35
36
37
38
39
40
41
42
43
44
45
44
47
48
49
50
51
52
53
54
55
B

57

003146

003146
003152

003160
003166
003174
003204
003210
003216
Q03224
603232

003240
003244
003254
00326

003270
003274
003300
003302
003304
003306
003310
003314
003320
003324
003330
003334
003340
003344
003350
003354
003360
0033464
003366
003372

010137
12761

012737
012737
012737
Q12737
012737
012737
012737
0122737

012737
012737
012737
012737

012700
112710
0002490
000240
000240
Q00240
112710
112710
112710
112710
112710
112710
112710
112710
112710
112710
116100
00100
012700
004737

0000507
0000004

003772
0040607
004122~
0042107
00427467
0043446
004374
004462 °

003504~
000340
003504
000340

173302
000030

000300
000004
000104
000003
000001
000005
Q00010
000002
000000
000020
0000016

0000006
0044627

0000006

000000C
Q000000
000000C
0000000
000000C
000000C
000000C
000000C

000210
000212
000214
000216

R

CBBTTL
. 8BTTL

Perform

i Inputs:
H Rl =

CPINIT:

initialization

Friday 18-Dec—-87 146:0B Page 36

##4# (Communications Port Control Routines  ##+#
CRINIT —— Communications port initialization
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for the communications port.

Index number of time—sharing line connected to comm port

H Remember which line is connected to comm port

MOV
MOV

R1, CPLINE i Remember line index number
HCDX$PC, LCDTYF{R1) i8et type of communications controller

H Set addresses of communication port device-dependent routines

MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV

i Set address of start routine

i Set address of timer—driven routine

;i Routine to send XOFF

iRoutine to send XON

i Routine to get dats set status flags
iRoutine to do data set control
iRoutine to control break transmission
iRoutine to set transmission speed

#CPSTRT, CDSTRT+CDX$PC
#CPCLOK, CDCLOKR+CDX$PC
#CPXOFF, CDSXOF+CDX$PC
#CPXON, CDSXUN+CDX$PC
#CPGDSS, CDEDSS+CDX$PC
#CPSDSS, CDSDES+CDX$PC
#CPSBRK, CDSBRR+CDX$PC
#CPSSPD, CDSSPD+CDX$PC

i Connect to interrupt vectors

MOV
MOV
MOV
MOy

#HCPCINT, @HCPSRTV:i Receiver/transmitter interrupt
#340, @HCPSRTV+2 ;i Bet prio = 7

#CPCINT, @CHCPEMCV: Modem change interrupt

#340, @HCPEMCVY+2 ; Bet prioc = 7

; Initialize values in CS5R A

MOV
MOVEB
NOP
MO
NOP
NP
MOVEB
MOVEB
MOovE
MOovE
MOovEB
Move
MOVB
MOVB
MOVE
MovB
MOovB
BNE
MOy
1% Ol

H Initialize values in

#CPSCAR: RO
#CPECR, (RO)

;i Get pointer to CSR A
;Reset the channel
iDelay time for channel clear operation

iReset transmitter underrun condition
i Select write register 4

i 16x clock rate, 1 stop bit,
iSelect write register 3
;Enable receiver and set 8-bit char len
;i Select write register S5

;8-bit char, enable transmitter

i Select write register 2

#0, (RO) ; 8tore all zero in WR2

HCP$SRES, (RO) iReset external interrupts
LMXPRM+1{(R1), RO ;Get flags for line

1% iBr if speed specified

#5600, RO i Default to 9600 baud

CPESPD i H5et speed, parity., character length

#300, {(RO)

HCPS$WR4, {(RO)
#HCP$AWS, (RO)
HCPHWR3, (RO
#OPHAW3, (RO)
#CPSWRS, (RO)
#CPSAWS, (RO)
HCPSWREL (RQ)

asynch

L8R B



Friday 18~Dec~-87 14:0B Page 36—-1

#CP$CBR. RO iGet pointer to CSR B

#CPHCR, (RO) iReset the channel

#CPEWRZ, (RO) iBelect write register 2

#0, (RO) iSet O as vector base

HCPHWR1, (RO) iSelect write register 1

#4, (RO) i Store value specified in ref manual

#IMECRM ! IMSCPD, @H#HICOCSR i Clear interrupt mask

#0O, @HCPEMOR i Initialize modem control register O

#CPEWR1, @HCPSCAR ; Select CBR A write register 1
#OPSRIE!CPSTIE, @#CP$CAR iEnable receiver and transmitter ints
#HOCPSRTS, e#CPEMOR; Set RTS

#HSPHONE: ILBW2(R1):; Is this a dial-up line?

2% ;Br if yes —— don’t set DTR yet, wait for ring
#CPESDTR. @HCPEMOR: Set DTR

TSXPRO -— T8X-Plus PROxxx Routi MACRO VO35, 04

CPINIT - Communications port initialization
5a i
59 003376 012700 173306 MOy
&0 003402 112710 000030 MOvB
61 Q03404 112710 000002 MOVB
&2 003412 112710 000000 MOVE
43 003416 112710 000001 MOvVB
644 003422 112710 000004 MOVB
65 3
66 i Enable interrupts
&7 i
&8 0034246 112737 000033 173202 MOVR
69 003434 112737 000000 173310 MOVB
70 003442 112737 000001 173302 Move
71 Q03430 112737 000032 173302 MOVB
72 Q034546 192737 000010 173310 BISB
73 003464 Q32741 000000& 0000006 BIT
74 003472 0010043 BNE
75 003474 152727 000020 173310 BISH
76 i
77 i Finished
78 i
79 003302 000207 2% RETURN

_~
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CPCINT —— Receiver/Transmitter interrupt routine
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i GPCINT is the interrupt entry point for both receiver and transmitter

RO, —(5P) iGet a8 work register
HCP$RR2, ®HCPSCBR; Select CS5R B read register
@HCPHCBR, RO i Get the interrupt flags from RR2

2

RO iGet value as word table index
#C<L142, RO iClear all but interrupt code flags
@CPRIVEC(RO) iJump to appropriaste interrupt service rvtn

Jump vector based on interrupt tupe

CPIERR ;O — Invalid

CPIERR il — Invalid

CPIERR i — Invalid

CPIERR i3 - Invalid

CPITR i4 — Transmitter buffer emtpy
CPIESC 3% — External status change
CPIREC ib — Received character

CPRIERC 37 —~ Special receiver condition

Special receiver condition interrupt

HOCPSER, @#CPSCAR ;s Reset error status flags
CPIREC iProcess any character we got with errors

External status change interrupt processing

H#CPH$RES, @HCP$CAR: Reset external status

Invalid interrupt code.
Reset interrupt status and return.

HCPSETD, @HCPHCAR i Declare end of interrupt
{SP)Y+, RO

TEXPRO —— T8X-Plus PFROyxx Rowuti MACRO V05 04 Friday
CRCINT —— Receiver /Transmitter interrupt routine
1 . SRTTL
&2
3
4 i interrupts.
5] i
& 003504 010044 CPCINT: MOV
7 003506 112737 000002 173306 MOvVB
8 003514 113700 173306 MOVB
? 003520 006200 5R
10 003522 042700 177761 BIC
11 003526 000170 0035327 JHMP
12 i
13 i
14 H
15 003532 0035727 CPRIVEC: | WORD
16 003534 0035727 . WORD
17 003536 003572 . WORD
18 003540 003572 . WORD
19 003542 00367127 . WORD
20 003544 0035647 . WORD
21 003%486 003&6047 . WORD
22 0033550 00353527 . WORD
23 i
24 ;
25 ;
26 003552 112737 0000480 173302 CPISRC: MOVEB
27 003540 000137 003604° JMP
28 H
29 ;
30 ;
31 003564 112737 000020 173302 CPIESBC: MOVB
32 H
33 H
34
35 ;
36 003572 112737 000070 173302 CPIERR: MOVB
37 003600 012600 MOV
38 003602 000002 RTI

i Return from interrupt
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CPIREC —— Received character froem comm port

1 .BETTL CPIREC -- Received character from comm port

2 BT S ot e e s it s o s 174 e S ! S Lo b v Ho o S S St ins S e e S G o St 5 i 48 et S im0 St e % St e S SR S $r Gt e S i S S i SRS S S . S e S
3 i CPIREC is the interrupt service routine called when we get an
4 ; interrupt from the comm port saying that it has received @ character.
5 i

& i On entry, RO is on the stack.

7 ;

8 003604 012600 CPIREC: mMov {SP)+, RO iRestore RO

g H

10 i Call routine to save RO, R1, R4, and RS

11 i

12 0036086 004377 0000006 JER RS, @TTREBAV ; Bave registers

13 ;

14 ; RO, R1, R4 and RS are available

15 i See if a framing error was detected

1é ;

17 0034612 005000 CLR RS i Build character and flags in RS
18 003614 112737 000000 173302 MOvB #HCP$RRO, @HCPSCAR: Select read register O

19 Q03622 113704 173302 MOoVB eHCPHCAR. R4 iGet contents of read register O
20 003626 132704 000200 BITB #CP$BR, R4 iWas a break detected?
21 0034632 001402 BEQ 3% ;i Br if not
22 003634 052705 0000006 BIs #FRMERR, RS ; Set framing error flag
23 003640 112737 000020 173302 3% MOVB #OCP$RES, @H#CP$CAR; Reset register O flags
24 i
25 i et the character from the receiver
26 i
27 003446 153700 173300 BIsp EH#HCPSDBR, RY iGet the received character
=28 ;
29 i Reenable interrupts from receiver

30 ;
31 0034652 112737 000070 173302 MOVB #CPHEIL, @HCPHCAR i Declare end of interrupt
32 3

33 H set number of line connected to communications port

34 ;

35 003640 013704 0000507 MOV CPLINE, R4 iBet line index number
& i

37 i Call TTINPT to process the character

a8 ;
39 0034864 004777 0000006 CALL @TTINPT iEnter routine to process the character
40 H

41 i Return from interrupt

4z 5

43 003670 000207 RETURN ;Return from interrupt through TTRSAV



TSXPRO —-— TEX~Flus

CRITR

GQONUE WY -

foob ok
3

Py
s

13
14
15
16
17
18
19
20
21

22

23
24
29
26
27
28
29
30
31
a2
33
34
35

—— Transmitter

003672
003574
003700

003704
Q03710
003716
003724

003732
003734

003749
003746
Q03754

003760
003764
003766
003770

010446
013746
005037

013704
042764
112737
112737

P

Q04774
103410

052764
042764
110037

0122637
012604
012600
000002

PROxxx Routi
interrupt

Q000008
0000006

000030
0000006
000050
000070

0000006

00000046
0000006
173300

0000006

MACRO V05, 04

0000006
173302
173302

0000006
Q000006

i On entry.
CPITR: MOV
MOV
CLR

.8BTTL CPITR -~

SIS Pt 000 s e 61100 1 o et CHISC sotee Sasat Sovmr S00en o ookt ShuP FOOM o Mo e Srm e Feren Mebe PSS e WS Ste SO st $oue Pebpe Soewn SeSte M Soert e v Soons Smkh SHemt BARS AFD SBr0y OIS S Semre SN Seme Seves SHOmS SherY Aiwas Sheme St mams Smera et dae Suves

CPITR is the interrupt
transmitter.

Say that

MOV
BIC

MOoVB
MOVE
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Transmitter interrupt

service routine for the communications port

RO is on the stack.
R4, -{8P) i Stack R4 also
INTPRI, ~(5F) i Bave current interrupt priority
INTPRI i Bay running interrupt priority is 7

line is no longer transmitting a character

CPLINE, R4 iGet # of line connected to comm port
HEXCHAR, LEBW3(R4); Clear transmitting-character flag for line
HCPSRTI, @HCP4CAR; Reset transmitter intervrupt flag

#CP$EI, @#CP$CAR i Declare end of interrupt

Get next character to tresnsmit

CALL

BCSH

Transmit the

BIS
BiC

MOVB

Finished

MOV
Mav
MOV
RT1I

iGGet next char to transmit
;iBr if no more chars to send

CLOUTIR(RS)
GE

character

HEXCHAR, LBW3(K4); Bay a character is being transmitted
#HEO0ITIM, LEWH(R4); Start timer to catch lost interrupts
RO, @#CPSDBR i Transmit the character

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

;iRestore interrupt priority level

iReturn from interrupt
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PROxxx Routi

MACRO VOG5, 04
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CPSTRT —— Start output to communications port

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

2 e e e e b S o bk 108 s v ot da St o S S0 S S Gt S e S T Gt T S S e o S Gk s 51 o Sk G O O i b s e St St St 40 S 1t A ke S e P S, . e 4, Bt St et St St S S e By
3 i CPBIRT is called to initiate output to the communications port.

4 H

5 ; R1 = Line index number of line being started.

) ;

7 003772 010045 CPSTRT: MOV RO, -{5P)

8 003774 010444 MOy R4. -{GP)

7 ;

10 i Disable communications port interrupts

11 H

12 003776 DISABL iiiDisable interrupts

13 ;

14 i Bee if the communications port transmitter is already busy

15 H

16 004004 0327461 0000006 Q000006 BIT HEXCHAR, L.BW3((R1) iiilIs the transmitter busy now?
17 004012 001014 HNE 1% i33Br if yes

1d i

19 i Transmitter ig idle
20 H et next character to trensmit
21 H
22 004014 010104 MOV R1i,R4 iiiGet line # to R4 for NEDCHR
23 004014 004774 0Q00000€ Al GLOUTIR(R4) iiiGet a character to transmit
24 004022 103410 RCS g i33Br if nothing to transmit
29 H
2é H Start transmission
27 i
28 004024 0527461 0000006 0000006 BIG #EXCHAR, LEW3(R1) ;iiBay a character being transmitted
29 004032 042761 000000& Q00000€¢ BIC HEOITIM, LEWS(R1) ii:Btart timer to catch lost interrupt
30 004040 110037 173300 MOVB RO, @#CP$DBR ;isTransmit the character
31 i
32 H Enable the transmitter interrupt
33 H
34 004044 16: EnNABL iEnable interrupts
35 H
34 ; Finished
37 i
38 004052 012604 MOV {SP)Y+. R4
39 004054 012600 MOV {SP)+, RO
40 0040546 0QQ0207 RETURN

Y
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CPCLOK —— Timer driven routine for communications port

1 CBBTTL CPCLOK -— fimer driven routine for communications port
= § e e e St e ket v e v S st s ot B Gk i bt e o oo e o v et v e e o S e e 74 S A e e e o S S S e S St e 4t S0 S0t e S fna ane v e Ot e S S i S D A Bt B et it S s
3 ; CPCLOK is a timer driven routine called periodically to check on

4 ; the status of the communications port.

5 H

& H Inputs:

7 j R1 = Line index number.

& i

? Q04060 CPCLOK:

10 ;

11 i Check for lost output interrupts

12 ;

13 004060 Q32761 0000006 0000006 BIT #$0ITIM, LEWS(R1): Have we started timer interval?

14 0040646 001411 BEQ 1% iBr if not

1% 004070 032761 000000C 0000006 BIT HEXCHAR, LSW3(R1); Are we still waiting for an interrupt?
146 0040786 001410 BEQ 9% iBr if not

17 004100 042761 000000& DO0O00E BRIC HEXCHAR, LEWI(R1): Bay wait is oveyr

18 004104 004737 0003772° Sabl CPSTRT iTry to restart transmitter

19 004112 0352761 0000008 0000006 1%: BRIG #EO0ITIM, LESWB{R1);: Start timed interval
20 i
2] i Finished

.
22

23 004120 000207 P%: RETURN
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CPXOFF - Transmit XOFF to communications port

1 -HBBTTL CPXOFF ~~ Transmit XOFF to communications port

“y B e o o e e i . i o e ot e 1 s G b, ot s S S e e e . R e . 1 e e e e e e e et e e e e e
3 i CPXUFF is called to stuff an XOFF character into the output stream
A ; for the communications port.

5 ;

& H Inputs:

7 i Rl = Line index number.

a8 i

9 004122 CPXOFF: DIsABL ;i3 #¥% Disable interrupts ##

10 i

11 i Bet flag that says XOFF has been sent

i= ;

13 004130 032761 0000008 0000006 BIS HBEHIBSTP, LSWI0(R1);; ; Remember that XOFF has been sent
14 i

i5 ; See if the transmitter is busy now

1é H -

17 004136 032761 0000008 0000006 BIT HEXCHAR, LSW3(R1);5; Is the transmitter busy now?

18 004144 001404 BEQ 1% iiiBr if not busy now

19 i
P ; The transmitter is busy nouw.
21 i Set flag which will cause output character generator to send XOFF
28 H
23 003146 052741 0000008 0000006 BI& #ESXOFF, LOWIO(R1);;; 8et flag to cause XOFF to be sent
24 004154 000411 BR g% HER
25 ;

26 i Transmitter is not busy.
27 i Transmit an XOFF character.
=28 i
29 0041546 0852761 0000006 0000006 1% BIs HEXCHAR, LSWR(R1):,; Say transmitter busy
30 004164 042761 000000¢ OOOOLOE BIC H#BOITIM. LEWSH(R1): ;5 Start output interrupt timer

31 004172 112737 000023 173300 MOVB #23, @HCPSDBR iis Transmit XOFF
32 i
33 i Finished
34 ;

35 004200 % P ENABL i #% Enable interrupts #+#

Jdé& Q04206 000207 RETURN
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port

CPXON

LGUNTURLWLD~

32

35
36
37
38

004210

004216

004224
004232

004234
004242

0064244
004252
004260

004266
004274

042761

032761
001404

052761
000411

052761
042761
112737

000207

0000006

000000:

0000006

0000006
0000006
000021

-~ Transmit XON to communications

0000006

0000006

0000006

0000006
0000006
173300

CPXON:  DISABL

*

. e s e

e e e e

-
il

9%

.SBTTL CPXON -~ Transmit XON to communications port

s o4t smarn movrm toe G4etr S3eem Bt bt S W3PS mebes comen meces Mg SHLOR St WA AR Motee Srese Shave emn Seveh {newn S001S RO Pt Mooy M o Mt SHvsd SR e et Sratn 44000 Somin v e Svows bevee S St imee ik (o e S4FR ool Shmes ARG Semms Semm eSO Meme Suted B conet mosn vevts sante

CPXON is called to stuff an XON character intoc the output stream
for the communications part.

Inputs:
RI = Line index number.

i3 ¥¥% Disable interrupts ##
Clear flag that says XOFF has been sent

BIC HEHISTP. LBWIOI(RL1); ;i Clear flag that says XOFF sent
See if the transmitter is busy now

BIT #EXCHAR, LEWE(R1); ;i Is the transmitter busy now?
BEQ 1% ;3iBr if not busy now

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

BIS HESXON, LSW10{R1);;; Set flag to cause XON to be sent
BR A i

Transmitter is not busy.
Travnsmit an XON character.

BIS #EXCHAR, LEW3(R1Y; ;i Bay transmitter busy
BIC #EO0ITIM, LESWH(R1); ;i Btart output interrupt timer
MOVE #21, @HCF$DBRR i Transmit XON
Finished
ENABL ; ##% Enable interrupts ##
RETURN
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CPEDSS —— Get communications port datae

NS OND U RO -

24
29
26
27
28
29
30
31
32
33
34

004276

004300
004304
004310

004314
004322
004324

004330
004336
004340

004344

005000

132737
00140:!
0527090

132737
001402
032700

132737
00140:
052700

Q00207

000100

0000006

000020

0000006

000020

000000¢C

MACRO VOB, 04 Friday 1B-Dec-B7

173312

173312

173310

set status

CSBTTL CPGDSS
CPEDEY is called to
Inputs:
Rl = Physical line

Outputs:

e R

PEDES: CLR RO

HSee if the phone is

L

communications port.

146: 08 Page 44

—-— {3et communications port data set status

§ s coten tems teaet tsis o0 este savas v e Smaee Srwen aren SoLAe So4ke essd bt bk OO et Wkie EVRS e Fados SAiR B SRise St SO et MM ELS e ek WS S Seer SES STUES S @AM SOV So0mt SHemm GePR SoURS Tiom FONOS SIS SO0 Msten WS Poees Rbvem AN Soun Sevmn FROCS MO0 St B Lo SH0e (SR M it SAIeS et R SBOVP St $20un Lane el Srege

aet the data set (modem) status for the

index number

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

i Develop result in RO

ringing

BITB #CPERI, @HCPEMIR 5 Is the phone rtinging?
BEQ i% s Br if not
BIS HMSERNG, RO i Bet ringing flag

; See if carrier is detected

1%: BITB #CP$CD, GHCP$MIR ; Do we have carrier detect?
BEQ 2% iBr if not
BIS #MSECAR. RO ;i Set carrier—~detect flag

i See if Data Terminal Ready is asserted

2% BITB #CPSDTR, @HCPEMOR; Are we asserting DTR?

BEQ as

BIS #MSEDTR, RO

; Finished

3 O RETURN

iBr if not
iRemember DTR is asserted

-~
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CPED8E —— Set data set status for communications port

1 . SBBTTL  CPSDSS —— Bet data set status for communications port
pt 3T e e b b o e e o ettt o e b St e st St o S e o S o e Tt o S i e e s et S Sommn ot setee e St e S4o08 ke G Somnd v POt UMD S99 et SHTER A Seees £3008 SSSSY S48 S40 FROTL PR S0406 FSESY CHORS 40008 S0vin S0443 SArES Snies S S SSeve SRS SRS S P Bt
3 i CPBDSS is called to contrel the data set (modem) status for the
4 i communications port

5 ;

& H Inputs:

7 H Rl = Physical line index number

8 ; RO = Data set control flags (MS$xxx)

Q ;

10 004344 CPBDEs:

11 i

12 ; See if we should raise or drop Data Terminal Ready

13 ;

14 004346 032700 0000006 BIT #MB$EDTR, RO iRaise or drop DTR?

15 0042352 001404 BEQ 1% :Br to drop DTR

16 ;

17 i Raise DIR

18 ;

19 004354 152737 000020 173310 Bisg #CPEDTR, @HCP$SMOR; Raise DTR
20 004362 000404 BR 7%
=1 i
22 i Drup DTR
23 ;
24 0043464 142737 000020 173310 1% BICB #CPEDTR, @#CF$MOR; Drop DTR
25 ;
28 ; Finished
27 ;

28 004372 000207 FE: RETURN

F
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CFSBRK -—— Control break transmission on communications port

1 CBRTTL CPSBRK ~— Control break transmission on communications port
2 3 e e e ot e s et e .t St e S S P ke R b St e s i e . s e St St et ot St e, s s S S S S St S e S St St P S 418 S ot s S o e s -—
3 3 CPUBRK is called to start or stop transmitting a break character to
4 i the communications port.

) ;

& ; Inputs:

7 ; RO = Break control flag (MS5$BRK)

g ; Rl = Physical line index number.

9 ;

10 004374 010244 CPEBRK: MOV R2, —{5P)

11 i

12 i Bet standard flags for write-register 5

13 H

14 004376 012702 000050 MOV #CPSAWS ' CP$7BT, R2 ; Standard flags and 7-bit char length
15 004402 1327461 000000G O00O0Q0Q1E BITB #$LPE7BT, LMXPRM+1(R1); 7-bit characters wanted?

14 004410 001004 BNE 2% iBr if yes

17 004412 032702 000140 BIS #CP+8BT.: R2 ;Belect B-bit characters

18 i

19 3 Bee if we want to start or stop sending & break
20 ;
21 004414 032700 0000006 2% BIT #MSEBRK, RO i 8tart or stop sending break?
22 004422 00140 BEQ 1% i Br if stop
23 004424 Q527027 000020 BIS HCP$8B, R2 i Bet send-break flag
24 H
25 i 8Btore parameters inte contrel register
26 ;
27 004430 14 DISABL iis ¥ Disable interrupts ##
28 0044346 112737 000003 173302 MOvVE HCPSWRS, PHCPSCAR: 5 ;1 Belect write register 5
29 004444 110237 173302 MOVB Ra, eHCPHCAR ;i3 8tart or stop sending break
30 004450 ENABL i %% Enable interrupts ##
31 ;

a2 i Finisehed

33 i

34 0044546 012602 7% M {(8P)+, R

35 004460 Q00207 RETURN

-~
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CPSSPD —— Set speed for communications port

1

2 H
3 3
4 ;
= ;
& ;
7 i
8 H
g

10 004442 0103446

11 004444 Q10444

12 004446 010544

13 i
14 ;
v H
16 004470 110061 0000016

17 i
18 i
19 ;

20 004474 Q10003

21 0044786 042703 000000C

22 004502 (0103446

23 004504 072327 000004

24 004510 052603

29 004512 110337 173314

26 H

27 ;

=28 ;

29 004516 012704 173302

30 004522 012703 000104

31 0045246 032700 0000006

32 004532 001407

33 004534 (052703 000001

34 004540 032700 0000006

3% 004544 001002

36 004546 052703 000002

37 004552 112714 000004 14:

38 0045546 110314

39 ;

40 H

41 ;

42 004560 Q12703 000001

43 004564 012705 000010

44 Q04570 032700 0000004

45 Q04574 001005

44 Q04574 QBA2705 000140

47 0044602 QB2703 000300

48 Q044086 000404

49 0044610 0B2705 000040 b
50 004414 032703 000100

51 004420 as
52 004626 112714 000003

53 004632 110314

54 004434 112714 Q00005

95 004640 110514

56 004442

a7 ;

.BBTTL  CPSSPD ~~ Set speed for communications port

T A oo fmton e ot 4 i %04 O i ek S Lo st S e oot Hewes i oo et oo Ao eams Seds e et $0000 £1dmd Bmire Saves Sbus Subts FOLTS EFN SO W0 dnece Wase Gem demes Beers eam e cusnn somse tanme D s oo oo

CPSSPD is called to set the transmit/receive speed for
the communications port.

Inputs:
RO
R1

it i

CPBSPD: MOV

M
MOV

Speed code.
Physical line index number.

R3, —-(8P)
R4, -{&F)
RS, -{(5P)

Set baud rate in line parameter word for this line

MOVB

RO, LMXFRM+1(R1)

H

Save new flags for line

Store speed value into hardware control register

MOV
BIC
MOV
ASH
BIS
MOVB

RO, R3

#CLLPS5PDS, R3

R3, —{&P)
#4, R3
{S5P)+, R3
R3, @#HCP$BRR

Set parity control

MOV
MOV
BIT
BEQ
BIS
BIT
BNE
BIS
MOVB
MOVE

#CPHCAR, R4
HCP$AW4L, R3
#LPEPAR, RO
1%

#CP$PAR, R3
#L.P$0ODD: RO
1%

#CPEEVN, R3

HCPSWR4E, (R4)

R3, (R4)

Set character length

MOV
MOV
BIT
BNE
BIS
BIis
BR
BiS
B1S
DISABL
MOVB
MOVE
MOVEB
MOVE
ENABL.

#CP$AW3, R3
HCPHEAWS, RS
#LPH7BT, RO
2%

#HCPH8BBT, R5
#CP$BBR, R2
3%

#CP$7BT, RS
HCP$7BR. R3

#HOPSWR3. (R4)

R3: (R4)

HCPEWRS.: (R4)

R3: (R4)

i
i
i
H
i

H

i
i
i

i

H
i
H
i
i

Get all flags

Clear all but speed code

Save speed code

Shift speed value left 4 bits
Combine with unshifted value

Set baud rate in harduware register

Get pointer to C5R A

Get standard bits for WR4
Is parity wanted?

Br if not

Set parity-enable flag

Is odd parity wanted?

Br if yes

Select even parity

Select write register 4

i8et parity control flags

i
i
H
i
H

P

e tee tes e we

et standard flags for WR3
Get standard flags for WRS
7 bit characters wanted?
Br if yes

Select 8 bit characters

i Select 7 bit characters

ii#¥ Disable interrupts ##

;;Belect write register 3

;i 8et length for received characters
iiBelect write register 5

;i5et length for transmitted characters
## Enable interrupts ##
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CPSSPD ~~ Set speed for communications port
o8 i Finished
39 ;
650 004650 012600 MOV
&l 0044652 012604 MOV
&2 004654 012603 MoV
63 004656 000207 RETURN
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(SP)+, R5
A8P)+, R4
(GP)+. R3
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communications

CPESPD —— Bet speed for
1
2
3
4
5
)
7 004660 0105446
8
9
10
11 004662 Q12744
12 004566 004737
13 0044672 0126006
14 004674 102014
15
16
17
18
19 00446746 Q12700
20 004702 003765
21 004706 (001403
22 004710 Q52765
23 004714 H2700
24 004722 003347
25 004724 0005027
26
27
=28
29 004726 010337
30 004732 132765
31 004740 001402
32 004742 1085237
33 004746 1427465
34 004754 012744
35 004740 004737
346 004764 012637
37 004770 012700
38 004774 Q04737
39 0053000 110037
490
41
4
43 005004 012737
44 Q05012 012737
45 Q05020 012737
44 Q05026 012737
47 005034 012737
48
49
20
51 005042 105065
52 005046 105065
23
a4
25
56 003052 112760
57 003060 112765

000044
0011727

Q00000
0000006

0000006
000002

000066 ¢
000004

0001107
000100
Q00064
001134~
000070
000064
001254~
000111”

0053107
006054 ¢
0061607
0060167
0056327

000132
Q00172

000360
0003460

MACRO V05, 04

0000006

000004

Q00004

Q00000C
000000C
000000C
000000C
200000C

Q00110
Q00150

port

aPl
;

i

e e s e

3%

16:

H

IF
. BBTTL
. 8BTTL
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NE, GPASM ifdssemble 1f quad line unit code wanted
##% Quad Serisl Line Unit Routines s
QPINIT - Initialize guad serial line unit

ot Gt Satts aee Gt St e o Sen SN s Mt Wt sactn o ot Se4e¢ e WSS SoAGk et Sovon o Sebee Smibe Hham - dee dmiHy PN TS S M Mmats Avme e st Son Yoot (s Shabe eSS Smse eSS e <t et SHeSE SN SOSRS FrRER SaRS SHaLA SSemm SS0F% SPOFE D SUESH SRR VR SAS BSOS Smase Siem SV CHSE M SHmve SERNR S1are SHALD SHUFR SH SIS

QPINIT is called to initiaslize the quad serial line unit

NIT: MOV

Determine if

M
CAalL
MO
BnCC

There is
Mark all

MOV
TST
BEQ
BIS
5UR
8veT
BR

noe quad line
lines associated with quad line unit as dead.

RS, —(8P)
a quad line unit is installed

HOPHID, —{GP) i Btack device ID for quad line unit

GPRCSR iGet CBR for quad line unit
(SP)+, RS iGet returned C5R address
2% iBr if it dis installed

unit installed.

#LETHL, RS iGet index to last line
LMXNUM(RDS) i Is this a quad unit line?
4% i Br if not

#EDEAD, LSWI{RS) :iMark line as dead

#2, RS ;Get next line index

3% iBr if more lines to do

9 iFinished

There is a quad line unit installed

Mav
BITB
BEQ
INCB
BICB
MOV
CALL
MoV
MOV
cAaLL
MOVE

RS, QPCSR ; Save CS5R addrecss

#QP$22C, QPRMSBR{(R3); Do we have modem control on lines O and 27
1% ;i Br if not

QPMODM i Remember we have modem control on two lines
#APSIEN, QPRMESR{(RS); Clear interrupt—enable bit

#QP$ID, —{(8") ; Stack device ID

GPRVEC ;Get vector address

{SP)+, QPVEC i Save vector address

#QP4ID, RO iGet device ID

GETSLT ;iGet slot # where device is installed
RO, QPSL.OT ; Bave the slot number

Set addresses of guad line unit device-dependent routines

MOV
MOV
MOV
MOV
M

#QPSTRT., CDS
#APGDSS, CDENGE+CDX$QF
#OPSDSSE, CDBDSE+CDX$QP
#QPSBRK, CDSRRK+CDX$QP
#QPSSPD, CDESPD+CDX$QP

TRT+CDX$GQF ; Start-output routine

iGet data set status

iSet data set status

i Control break transmission
i Set line speed

Initialize Output Port Configuration Register

CLRB
CL.RB

;A1 bits
; DUART 1

QPROPC(RD) are off in OPCR

QPROPC+APRUGF {(RS)

Initialize Auxiliary Control Register

MOVB
MOVE

iInitialize ACR
;s DUART 1

#AP $AlA, APRACR(RD)
#HAPEAWA, QPRACR+OPRUOF (RD3)



TEXPRO —— T8X-Plus PR{«xx Routi MACRO V05, 04

AP INIT ~— Initislize guad serial line unit
el 3
59 ;
HO H
&l Q050866 11760 QOQLOJ QOOL 1 MOVEB
&2 005074 1127465 000043 000152 MOVE
&3 ;
&4 ;
fotw] H
&6 005102 1127465 000377 000136 MOVE
&7 Q05110 112765 000377 000176 MOVB
68 H
69 H
70 ;
71 005116 QL2700 000030 MoV
72 005122 153700 000111~ BISB
73 005126 110037 173206 MOVE
74 H
75 i Finished
7é H
77 005132 012600 G MOV
78 005134 000207 RETURN

Friday 18-Dec-87 1&:08

Page 48-1

Initialize Interrupt Mask Register

#HEPEAKL, QPRIMRIRD) i Intialize IMR
#APSAWT . OPRIMR+QPRUOF (R5) ; DUART 1

Initialize ocutput port

#377, QPRROP(RS3)

iReset all ocutput port bits

#2377, QPRROP+QPRUOF (R3) i DUART 1

Initialize interrupt controller

#IMECRM: RO
QPSLOT, RO
RO, @#ICICGR

(5P)+, RS

;Get command to clear IRR and IMR int flags
;0r in slot number where QP controller is
iClear IRR and IMR flags for quad port

-
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QPLINE ~— Initialize a line connected to quad line unit
1 CEBTTL QPLINE —— Initialize @ line connected to quad line unit
;‘2 3 e e s e S e o e o Tt e st S v st S 45 17 S - ey £ 45 A ot St e 0 s S o S S St St e B R S8 S St St o Sk S Gt 1t e S e et 2 et 1O S e St e S S A S T St S
3 H QPILINE is called to initiaslize a specific line that is connected to
4 H the guad serial line unit.
v} ;
& H Inputs: N
7 ; Rl = Line index number.
a H
7 005136 010346 QPLINE: MOV RS, —-{SP)
10 H
i1 i Say this line is controlled by quad serial line unit
12 ;
13 005140 01274681 0000006 0000006 MOV HCDX$EQP, LCDTYP(R1L)
14 i
LS H See if quad line unit is installed
ié ;
17 0051446 003737 0000667 TST QPCSR ; Is quad line unit installed?
18 0031532 001454 BEQ % i Br if not
19 H
20 ; Remember the TSX-Plus line index number associated with this unit line
21 ;
22 005154 016105 0000006 MOV LMXLMN{(R1), RY iGet # of line within quad unit
23 005160 1101465 0001047 MOVEB R1i, QPLX{RS) i B8tore TSX~Plus line index #
24 005144 014100 0000006 yiniy LMXNUM(RL), RO i Get mux index number
25 005170 013760 00006467 0000006 MOV QPCSR,: MXCSR{(RD) :Remember CSR address for unit
26 Q051786 013760 0000707 000000€ MOV QPVEC, MXVEC(RQ) i Remember vector address of unit
27 H
28 H See if this line should have modem control
29 ;
30 005204 105737 0001107 T&TB QPMODM i Are we configured for modem control?
31 005210 001403 BEQ 3% iBr if not —— No lines have modem control
32 005212 032705 000001 BIT #1,R5 i Is this line O or 27
33 005214 001403 BEQ 4% iBr if yes —— Has modem control
34 005220 042741 000000€ 0000006 I%: BiC #EPHONE, TLBW2{R1):; 8ay line does not have modem control
35 H
36 i Convert line number into qued unit address
37 H
38 005224 004737 0062367 4 CALL QPCVI.A i Convert line # to address
39 ;
40 5 At this point,
41 H RY = Base address of registers for quad unit and channel.
42 ;
43 i Initialize mode registers 1 and 2
44 ;
45 005232 1127465 000020 000104 MOovVB #AP$RPR,: QPRCRA(RS): Select mode register 1
44 005240 112765 000023 000100 MOovR #0023, QPRMRA(RS) ; Initialize mode register 1
47 0052446 112763 000007 000100 MOoVE #0007, QPRMRA{(RS) ; Initialize mode register 2
48 i
49 i Initialize clock select register
50
51 005254 112763 000273 000102 MOVE #2273, QPRCSAIRS) s Initialize to 2600 baud
52 ;
53 5 Initialize receiver and transmitter
54 ;
55 003262 112765 000052 000104 MOVB HAPSRRX 'QP$SDRX ' QP4DTX, QPRCRA(RS) i Reset receiver + disable
546 003270 112765 000100 000104 MOVE HAPSRES.: QPRCRA(RS) i Reset error status
57 008276 112745 000065 000104 MOVB HAPERTX QPSERX'QPSETX, GPRCRA(RS) ;s Reset transmitter + enable
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QPLINE —— Initialize a line connected to quad line unit

28 ;

59 H Finished

60 i

&1 005304 012600 7% MOV (SP)+, RS

62 005306 000207 RETURN

-~



TEXPRO —— T8X~-Plus PROxxx Routi MACRO VOS5 04 Friday 18-Dec-87 14:08 Fage 350

GPSTRT -— Start ocutput

1 L 8BTTL QPSTRT —- Stert output

2 R e e e T T T e b T Ty U R ——
3 i QPSTRT is called to initiate output to a line connected to the
4 i gquad line unit.

9 ;

& i Inputs:

7 H Rl = Line index number.

g 3

9 005310 010344 QPSTRT: MOV R5, -{8P)

10 i

11 i Convert line number into quad unit address

12 ;

13 005312 004737 0062367 CALL QPCVLA iConvert line # to address

14 ;

15 i At this point,

14 H RY = Base address of registers for quad unit and channel.

17 ;

i8 i See if the transmitter is already busy

19 H

20 003316 DISABL iiiDisable interrupts

21 005324 032741 0000006 0000006 BIT HEXCHAR, LEWI3{H1Y; 5 Is the transmitter busy now?
22 005332 001003 BNE 14 iiiBr if yes

23 ;
24 i Transmitter is idle.

2% i Enable the transmitter which will cause an interrupt.

26 H
27 005334 112765 000004 (00104 MOVB HQPSETX, QPRCRA(RSD); i iEnable transmitter (will cause interrupt)
28 ;
29 3 Finished

30 ;

31 005342 14: ENABL. ;Enable interrupts

32 005350 012605 MOy (SP)+, RS

33 005352 000207 RETURN

F
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QFCINT —= Interrupt from quad line unit

-
SCOLWNDU P WK -

11
17
13
14
15
16
17
18
19
20
21

22

23
=24
23
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
43
46
47
48
49
20
51
9e
53
o4
55
26
87

005354

005354
0053460
005362

005364
005370
005376

303400

005402
005406

0035410
005416

005420
005424

005426
005434
005442
Q054446

005450
005456

004577
010244
010346

013703
142763
010301

003082

116204
0014461

136263
Q01422

Q04774
103411

052764
042764
110061
Q00405

Q427464
112761

0000006

000066

000100 Q00004

0001047

0036227 000112

Q000006

000000& 0000006
0000006 0000006
000106

QO0000E OOOOOOE
000010 000104
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CEBBTTL QPCINT —— Interrupt from quad line unit
QPCINT is the interrupt entry point for all interrupts from the
quat line unit.

QPCINT:

; Save registers RO, R1l, R4, and RS

i TTRBAV is the standard interrupt entry routine called when processing

H received character interrupts. We always call it in the case of an

i interrupt from a quad unit line since we don’t know whether the interrupt
H is from a transmitter or receiver.

i

JER RS, @TTRSAV i Bave rTegisters
M R2, —{5P)
M R3, — (&)

i Disable further interrupts from the quad line unit

MOy QRPCER, R3 itzet address of base of registers for DUART 0O
BICB #APEIEN, QPRMER{(R3) i Clear interrupt-enable bit
MOV R3: R1 iGet addr of base of registers for DUART

i Begin loop to determine which of the four lines needs service
CLR R2 i Start with line # O (DUART O, channel A)
i et T8X-Plus line index number of this line

i%: MOvB QPLX(R2), R4 iGet TSX-Plus line index number
BEQ 3% iBr if no line connected

i Bee if an output interrupt occurred

BITB QPFTXR(R2), QPRISR{(R3); Is transmitter ready for another char?
BEQ 2% iBr 31f not

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

. e e e

CALL GLOUTIR(R4) iGet next character to transmit
BCS 8¢ ;i Br if no more chars to transmit

H Transmit the character contained in RO

Big #HEXCHAR, LEBWI{R4); Set transmitter—busy flag

BIC #E0ITIM, LSWS(R4); Btart timer to catch lost interrupts
MOVEB RO. GPRTRA(R1) ;i Btart transmitting the character

BR 2%

i There are no more characters to transmit.
; Disable the transmitter

8% BIC $EXCHAR, LBWI(HY); Say transmission finished
MOVB #QP$DTX, QPRCRA(RL) :iDisable the transmitter

3 See if this line has received @ character



TSXPRO ~-
QPCINT —-

58
59
&0
61
&2
63
&4
65
bb
&7
&8
LY
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
8a
89
0
21
Q2
93
4
?5
4
97
98
99
100
101
10
103
104
105
106
107
108
109
110

111
112
113

0054564
005472

005474
003300
005504

205510
005514
Q05516
0035522
005526
005330
005334
005540
005542

005344

005552
005554
0055460
005542
0055466
Q05572
005574
DO5&600

0054602
005606

0054614
0054616
Q05620

TSX~-FPlus

136263
001427

116100
1146103
Q42705

032700
00140
Q52705
032700
01404
OBR703
032700
00140
0B2705

004777

00520
QRO227
101010
06HR7C1
QRO227
001303
062703
Q00700

=
0o
o
o0

Ry

Q12603
012602
Q00207

001
029

Q05&24 1

006102
000106
177400

000040

0000000
000300

0000000
000020

0000000

000000%

000003

000020
000002

000040

0000LE "
000100

Q20

POOLL2

Q00004

001

PROxxx Routi MACRO V0504 Friday 18-Dec—-87 146:08 Page 51-1
Interrupt from quad line wunit

Pk R BITR APFRXR(R2), QPRISR(R3): Is a received character ready?
BEQ 3% iBr if not

et received character

MOVB APRSRA(R1), RO i Get status flags for character
MOvE GPRRRA(R1), RS iGet the received character
BiC #0377 RS iMask character to 8 bits

i Bet status flags in RS to simulate status flags returned by DL11

BIT #QP$RPE, RO ;Did we have & parity error?
BEQ 4% iBr if not
BIG #RBERR!'RCVPAR, RS Set parity—error flags
SR N BIT HOQPERFE 'QP$BERK, RO ; Framing error or break?
BEQ 5% iBr if not
BIS #RBERR !'FRMERR, RS; Set framing-error flags
O BIT #QAP$ROE, RO iDid an overrun occur?
BEQ bHE iBr if not
BIS H#RBERR 'OVRIIUM, RS;: Set overrun flags

i Call TTINPT to process the received character
=t N CALL @TTINFT iEnter character input routine

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

3 IMC R2 iAdvance line # within quad unit (0-3)
CHMP R2. #3 i Have we serviced all lines?
BHI 76 iBr if yes
ALD #QPRCOF. R iPoint to registers for next channel
CMP R2, #2 i Time to advance register base to DUART 17
BNE 1% iBr if net
ADD #QPRUOF. R3 iPoint to registers for DUART 1
BR 1% ;Bo service next line

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

VAN MOV QPCSR, R3 ;Get address of base of registers for DUART O
BISB HOAPSIEN, QPRMEBR{(R3) i Set interrupt-—enable bit

; Finished

MOY (GP)+, R3
MO (B8P )+, R2
RETURN iReturn through TTRSAV which restors regs

i Mector containing the proper bit mask to test for transmitter—-ready
; in the Interrupt Status Hegister for each line.

QPFTXR: . BYTE 1,20, 1, 20

;5 Vector containing the proper bit mask to test for receiver-—done
in the Interrupt Status Register for each line.
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QPCINT —- Interrupt from quad line unit

114 ;

115 Q05626 002 Q40 002  QPFRXR: . BYTE 2,40, 2, 40
0054631 D40

116 . EVEN
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QPSSPD ~— Set speed for quad line port

Page 52

CBBTTL QPSSPD ——~ HBet speed for gquad line port

e et enes sams st cease S0 mens mse fndte o s mere i e WSS et8 Shere S0 baeds Swtao EIWO SFESS SatSe SrimE a6 WS P et Site Sabre Sede Soten Soth S0 GRive o ot dbrem SedRt M {hm L9580 S44st Shane Siotn Side. 0098 A0S Bhast SH4SE er4 Mae: Sdbe fovew awa Pom SHAS St bemas Sale S4uts Sanes FEOSS SSREE SSEYS SHOER SSVER S0 S0 SRS Sover e

-
= O ONDO WG~

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

comnmected to the quad

serial line unit.

; Inputs:
; RO = Speed code
i Rl = Physical line index number.
005632 (010344 QPSS5PD: MOV R3, —{5P)
005634 0105446 Mo RS, (&P
12 H
13 i Bave info about baud rate for this line
14 ;
15 Q054634 110061 000001¢ MoVB RO, LMXPRM+1{R1) ;Save info in line table
16 ;
17 i Convert line number into quad unit address
18 H
19 005642 004737 0062367 CALL QPCVLA iConvert line # to address
20 i
o1 i At this point,
2 i RS = Base address of registers for quad unit and channel.
23 i
24 i Bet transmit/receive speed
25 ;
28 005&4¢6  QLO00H MOV RO, R3 iGet control flags
27 003630 042703 00Q0000C BIC #COLP$SPDY R3 i Clear all but speed value
28 005454 1163203 0057767 MOvVB QPSPD{(R3), R3 iGet speed code for gquad unit
29 005660 010346 MOV R3, —{GP)
30 00%&62 Q72327 Q000004 ALH #4,R3 ;i Position speed code for receive
31 0054486 NO2603 BIG (BP)+,R3 i0r in transmit speed
32 005670 110360 000102 MOVE R3, QPRCSA(RY) ;Bet speed for line
33 ;
34 i Bet character length and parity
an i
36 0054674 Q32700 000000& BIT #LPE7BT, RO i7 bit characters wanted?
37 005700 001403 BEGQ 14 iBr if not
38 005702 012703 000002 MOV #QP47BR, R3 iGet 7 bit char flags
39 005704 000402 BR 2%
40 005710 012703 Q00003 1%: MOV #QP$88R. R2 ;Get 8 bit char flags
41 003714 Q32700 0000006 k-3 BIT HILP$PAR. RO ils parity wanted?
42 003720 001003 BiNE 3% iBr if yes
43 Q058722 032703 000020 BIS HAP$NPR, R3 iSet no-parity flag
44 003726 000405 BR 4%
45 Q03730 032700 0000006 3% BIT #LP$ODD, RO ; (dd parity wanted?
44 0057324 001402 BEQ 44 iBr if not
47 003734 032703 000004 BIS #AP$0DD, R3 iBSelect odd parity
48 005742 4% DISABL iis#¥ Disable interrupts ##
49 Q05750 1127465 000020 ©00104 MOVB #OP SRR, QPRCRA(RS) i 8Belect mode register 1
50 005754 1103865 000100 MOVE R3. GPRMRA(RE) iii8et char length and parity
51 Q05742 ENABL i ##% Enable interrupts ##
B i
23 i Finished
54 i
55 Q08770 01246060 Mo (SP)Y+. RS
56 003772 012602 M {(SP)+, R
97 005774 0OQ0207 RETURN
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QPBESPD ~- Set speed for gquad line port
58
59
&0
61
b2 Q05774 0C0 000 001
004001 Qo2 003 004
G06004 Q05 G0& 01z
GO&007 007 010 000
004012 0113 000 013
006015 Q14

63

Vector of values to convert T8X-Plus standard transmit/receive

speed

QPSPD:

codes

CBYTE

. EVEN

into codes

Q.,0.,1..,

~y

.

for the guad serial line unit.

3 4.,5.,6.,10.,7.,8.,0.,9.,0.,11.,12.
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QPEBRK —~— Control break transmission to quad line unit

i CBBTTL @QPSBRK -— Control break transmission to quad line unit
2 3 e o et e i oo o e o et s o St s i 2 4 i i e . S 11 T A 112 3t St o e 2 e e e S S e s s S Hrh i 4 e v e S S S 38 o e S S S S S St s it e
3 i QPSHRK is called to start or stop transmitting a break character to
4 ;i @ line connected to the quad serial line unit.

5 i

& H Inputs

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

g H Rl = Physical line index number.

g i

10 Q0460146 010344 GPSBRK: MOV RS, —(8P)

11 i

12 H Convert line number to address of control register

13 i ‘

14 004020 004737 0062367 CALL. QrPCVLA ;Convert line # to address

15 i

14 i At this point,

17 ; R = Base address of registers for quad unit and channel.
18 :

19 ; See if we are to start or stop sending 8 break
20 ;
21 004024 032700 000000 BIT #MBEBRK, RO i 8tart or stop sending a8 break?
22 0056030 001404 BEQ 1% ;Br if stop
20 ;
24 i Start sending a break
25 3
26 0056032 11273 000140 000104 MOVE #$#QP$SSBT, QPRCRA{IRS) ; Start bresak transmission
27 0046040 000400 BR 9%
28 ;
29 H Stop sending a break
30 H
31 0046042 112765 000160 000104 1% MOVEB HQPHEBT, GPRCRA(RYS) i Stop break transmission
32 H
33 H Finished
34 ;
35 004030 Q12400 4% MOy (8P)+, RY
34 006052 00020 RETURN
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QAPEDSS -

A} e

“

B

£5

o~

9

11
12
13
14
15
1é
17
i8
19
20
21
22
=23
24
259
26
27
=28
29
30
31
32
33
34
35
3éH
37
38
39
40
41
42
43
44
45
46
47
48
49
20
ol
52
53
24
35
5é
57

Get

0046054
006054

006060

0046064
008066
Q06074
006076

005102
006110
0056112

006116
Q0&124
006124

Q06132
006134
0056134

data set

010344
0105446

004737

0053000
136365
00140
052700

136365
001402
Q82700

136363
0014082
052700

QL2600
012603
000207

ctatus for line

0062507

0061447 Q00132

0000006

Q061407 000132

000000

006150 Q061547

0000006

PRUxxx Routi MACRO VO3 04 Friday 18-Dec-87 1&: 08 Fage 54

CBRTTL QPEDSS - et data set status for line
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QPGDES is called to get the data set (modem) status for a line
connected to the quad serial line unit.

Inpute:
Rl = Physical line index number.
H Outputs:
H RO = Generic data set status flags (MSB$xxx)
QPEDSSE:  MOY R3, —{(8P)
M RS, —{&5P)

e we W s e s s i fee fwe tme fws tme we s me

1

P.J D

AR

e

-

Convert line number to address of control register
Call QGPCVILX s Convert line # to address

At this point.
RS = Hase address of registers for quad unit.
K3 = 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.

l.ine Config Value

Qrs2 470 {
1/3 4/0 b}
os=2 2/2 !
1/3 2/2 3

See if the phone is ringing

CLR RO iDevelop flags in RO

BITB QPFRI(R3), QPRIP(RE) i Is the RI flag set for line?
BEQ i% iBr if not

BIS #MSERNG, RO ;8et ring status flag for return

See if carrier is detected

$: BITB QPFCD(R3)., QPRIP{(RS) ;Is carrier detected?
BEQ 2% iBr if not
Big HMESCAR, RO i Set carrier-detected flag for return
See if Data Terminal Ready is asserted
& BITB QPFDTR(R3), QPOP(R3) ; Is DTR asserted?
BEGQ 3% i By if not
BrE H#MEEDTR, RO iBet DTR return flag
Finished
N MOV {(SP)+, RS
e {8P)+, R3
RETURN

Flag values to check Carvier Detect flag based on channel and config
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TSXPRO —— THX~Plus

QFEDES —— Get data set

58
59 006140 Q04
O0&6143 000

&0

&l

b2
&3 006144 Q00
006147 000

&4

&8

bé
A7 0046150 004
004153 Q00

&8

&9

70
71 0046154 Q00
Q04157 Q00

status for

010

000

010

000

MACRO V05, 04

line

004

010

Q04

000

QPFCD:

H

; Flag
QPFRI:

H

i Flag values to check for

QPFDTR:

H

. BYTE

values to check Fov

. BYTE

. RYTE

Friday 18-Dec-87 14:08

4,10, 4,0

0,0, 10,0

4.10. 4.0

Page 54-1

line ringing

{or assert) Data Terminal Ready

i Shadow cells to hold value of output port settings

H

Qrap:

. BYTE

00,0, 0
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QPEDs8s -~ Set data set status

1 CEBBTTL QPSDES ~— Set data set status

22‘2 R R e T T v et s e e Seaey e 30 it A £0008 ks Smtn v S0 Ss Bees S S s oo S Som ke s S93 AHRS Aes G4 Mt MR e S S it SO0 S rek Sevr aVSO 500 SPRE SN v e AS e S
3 i QPSDEY is called to controel the data set (modem) status for a line
4 ; connected to the gquad line unit.

S5 ;

& ; Inputs:

7 ; RI = FPhysical line index number.

g H RO = Data set control Flags (MB8$Hxxx)

9 i

10 004160 010344 Qrenss: Moy R3, —{8P)

11 004162 Q105446 M/ RS, -{3P)

12 H

13 H Convert line number to address of contrel register

14 i

19 008164 QO4737 00624607 CALL. QFCVELX iConvert line # to address

ié H

17 i At this point,

i8 ; RO = Hase address of registers for quad unit,

19 ; R3 = Table index whose value depends on whether we are accessing
20 H lines O or 1 {(DUART 0) or lines 2 and 3 (DUART 1)
21 H and the configuration 4/0 or 2/
2 i
23 i lLine Config Value
:.'2'4 H s s e v sotee e a5 it et s 51 e e
29 ; Q/2 470 {2
26 ; 1/3 4/0 1
27 i Os2 2/2 =
28 i 1/3 272 ]
29 ;

30 i Yee if we should raise or drop Data Terminal Ready
31 ;
32 006170 032700 0000008 BIT #MBEDTR.: RO iRaise or drop DTRY
33 004174 001407 BEQ 1% ;i Br to drop DTR
34 ;
35 ; Raise DTR
3é& i
37 0061786 116355 0061507 000134 MovB QPFDTR(R3) ., QPRBOP(R5); Raise bit in output port
38 004204 1563463 0061507 006154 BIGB QPFDTR(R3), QPOP(R3): Set bit in shadow cell
39 006212 000400 BR 4
40 ;
41 H Droup DTR
42 i
43 004214 1163637 0061507 000136 14 MOVEB QPFDTR(R3), QPRROP(R5); Drop bit in output port
44 004222 146343 0061507 Q061547 BICB QPFDTR(R3), QPOP(R3);iClear bit in shadow cell
4% i
4é4 i Finished

47 i
48 Q046230 (012400 e M (BP)+, RY

49 Q06232 0124603 MRS {8P)+,R3

50 004234 000207 RETURN
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QPCVLA ~— Convert line index into register addresses

1 CEBBTTL WPCVLA —— (onvert line index into register addresses

] 4 et e ot vt Ay s oo T4 Saral o Svv o Seih G g8 G4 ShiR St Sikit ks Pt L-444 €O Framn o WHAne 45Aot reem Socte rman ombe mmaib WA e SAY AUe beess Sy SHveR A4S TArS Suww S TS ST SARS e SaMS e Geoth MM Semen Seisd Peast L0080 S e Beeet RO Seoen PO SO0 St b S et S Yo
3 i QPCYLA is called to convert a TEX-Plus line index number of a line
4 i connected to the gquad serial line unit into an address that corresponds
5 ; to the base of the repgisters for the corresponding DUART and channel.
o) i

7 i Inputsy:

8 H Rl = T8X-Plus line index number

C!ft H

10 i Outputs

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

12 H (RO is preserved)

13 ;

14 00623 QPCVLA:

135 i

1é4 ;5 Determine which quad line this line is connected %o

17 H

18 004236 016100 0000006 Moy LMXLN{R1), RY iGet line # within quad line unit (0-3)
19 i
20 H Compute address of registers for this line
21 ;
22 0048242 1163035 0062547 =t MOVD QPFADR(R3), R5 iGet offset based on DUART and channel
23 004246 0463705 0000667 ADLD QPCSR. RS iAdd base CHBR address for module
24 H
et i Finished
2 i
27 006252 000207 RETURN
28 3
29 i Table of register address offsets based on line number
30 H
31 006254 000 020 040 QPFADR: | BYTE Qs 20, 40, &0

006257 0&0

38 . EVEN
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QPCVLX ~— Get address and configuration info
1 SRTTL  QPCVLX - (et address and configuration info
;_'Z G e e s s i o i s e S e i s s Lertr ettt ot e ottt Seane e s fotnt W 41" Syems (o et i Seves s Seere v S T4Sre S e S e Tamd 1060% Soamh St eFPH Snewe Seree SSARY SeeS S S bt e SV o0 Soras et Shoes 0000 Bhens ovae SO00S S PEeds MOS8 D S0SSE SSe O S8 SO
3 ; GPCVLX is called to convert a T8X~-Plus line number for a line connected
4 ; to the quad serial line unit into two items of information:
3 H (1) the address of the base of the registers for the DUART to which
& i the line is connected: (&) an index value in the range O to 3 which
7 ; indicates which channel of the DUART the line is connected to and
8 i which configuration (&2/8 ov 4/0) the serial line unit is in.
9 i
10 H Inpute:
1t H Rl = T8X~-Plus line indey numboer.
12 H
13 H Quitputs:
14 i R = Base address of registers for DUART.
15 ; R3 = Channel and configuration index value as follows:
1é ;
17 H Line Config VMslue
1 {:( H (SR, [, e — e a
19 H O/ 4/0 £
20 ; 1/3 470 i
21 ; Qs 278 !
22 ; 1/3 2/a2 b
=23 ;
24 H (RO is preserved)
29 ;
26 006240 QRO X
27 i
28 i Determine which quad line this line is connected to
29 H
30 004260 016103 0000006 M LMXLN(RL), R3 iGet line # within quad line unit (0-3)
31 ; A
32 i Get the DUART base reuister address
33 i
34 Q042464 1146305 0063147 g MOVE QPFDAD(R3), RS ibet offset based on DUART O or 1
35 004270 0A3705 0000647 ADD QAPCER. RS isdd CBR address of base of module
34 i
37 i Get index value based on line # and configuration
38 ;
39 006274 042703 177776 BIC #CCL R3 iGet O for lines 0%2, 1 for lines 1&3
40 006300 105737 0001107 T&ETB QPMODM ;Is this a 2/2 configuration?
41 Q06304 001402 BEQ 9% iBr if not
42 004206 0462703 000002 AND #2, R3 iSet index based on config
43 i
44 i Finished
45 i
44 0048312 000207 k] RETURN
47 H
48 5 Table of address offsets to base registers for DUARTs based on line #
49 H
50 Q04214 200 000 040  QPFDAD:. | BYTE 0, 0, 40, 40
O0&6317 040
o1 . EVEN
52 . ENDC i NE, QPABM s End of quad line unit code
5.3 i
54 ; Sixe of TSXPRO
539 H
e ls) O0E320 PROSIZ . —PROBAS iBize of THXPRO
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GFCVLX - Get address ond configuration info

57 7000001
Errors detected: 0

FEE Ascemblier statlstics

Work Ffile reads: 0O

Work file writes: O
152 Words (1 Pages)
1720 Woerds (70 Pages)
RT-11

SDize of work file:
Size of core pual:
Operating system:

Elapsed time: 00:00:28 45
DK: TSXPRO, LP: TSXPRO=DK: TSXPRO. MAC/C/N: 8YM

Friday

. END

18-Dec~-87

L& 0" Page

5F-1



TSXPRO -~
Cross reference table

#DEAD

$HISTP
$0ITIM
SPHONE
$5X0FF
HEXON

$VDCBR
$XCHAR

CDCLOK
CDEDSS
CDSBRK
CD8DSS
CDSSPD
CDSTRT
CDSX0F
CDSXON
CDX$PC
CDX$PI
CDX$PP
CDX$QP
CORUSR
CP$7BR
CP&78BT
CP$8BR
CP$8BT
CP$ACM
CPSARP
CPEAS

CPSASM
CPSAWS
CP$AWY
CP$AWS
CP$BR

CP$ORP
CP4BRR
CP$BW1
CP&BW2
CP$CAR

CPSCBR
CP$CCS
CP$CD

CP&CMM
CP#CR

CR$CRC
CP$CS

CP4CTS
CP$DBR
CP$DSR
CP®DTR
CP&EHP
CP$EI

CP$EIE
CPEEIR
CRSEGF

1-38
1-38
1-34
136
1-41
1—-41
31464
1-34
42-17
1-40
136
1-42
136
142
1-~-3&
1-39
1-39
137
1-38
1-37
1-44
1-33
B-&HEH
333
B“‘"é)‘:f-#
8~-84#
8-21%#
8-20#
8-~
8-594
B8-&65%
8744
8-85#
844
8~1073%
8-13#
8-111#
8-115#%
8-9#
39-17%
8-10#
g-79#
8-1394%
8-734%
8-434
8224
8-131#%
8-1404%
8-8#
8-142%
8-1304#
-&1#
8-47#H
8-514%
B4 A4t
H5-1034#

TEE-Flus

FROy ox
{UREF

48—
42-123
el
3673
4230
43~
13-4
2201
42—ty
3&H~19%
29521 %
iRt
362034
E P
1919
Bh-0
i CERHER
36—-14
19-15
29-15
48--4 33
24
4730
&1 4
4747
4465—-17

3646
3644
2L--48
3840
4720
3634
4Gt
36-59
Qo

3637

14-4%

36-75

37-36

Fouti
VOS5, 04)

4313
30-30
4934

13-5a%
22-59

4317

3&6—-22 4
3b6—24 4%
48-4 5%
36— 54
2920

Jb6-184+#
19-19+#
=29 —204
4844+
4745

47 ~44

47-42
47 =30
4414

3b-704#
G4&—-294#
37-7%

36-56H0

a8-27

44

38-31

MACRO VOL. 04

3927

2135
30--20
43-29

4844+
4834 &%

48~-47 %

36184+

db-19%#

29-21%
48-45%

47-43

Jb-T7 1
4729
37-8

39-284#

45-19

3917

Frivay

40-29

ml--39%
3029

w021

4843

Bb-20%

2F-2d

48-4é%

37 -2b%

40-30#

45-24

41-13

2R-R1#
31-7
51-46

i
3

3b-21+#

29234
48-47%

37~-31#%

42~31#

i~-Dec—-87 1& 08 Fage &5-1

4i--19

39-15
5154

b2

4913

37364

43-31%

42-30

3926

3H-2 34

38-18%

43-30

40~14

3b—-2 44

38-19

5147

40-28

3b6-25%

38-23%

41-15

38-31#

41-17

3I7-1 6%
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Cross reference table {(CREF V05 04)

CP4$ER B-4&% 37-ab
CP$EVN 8-~70H# A7-36
CP$IES 81204

CP&INP 8-F0#

CPSIRC g-1214

CP$ISR 81224

CPREITE 81194

CPSLEN 8-82#4

CPELL 8-126#

CP$MOR 8-11# BAL-HPE 36T 36-T75% 44328 45-194# 4504+
CPEMIR B~ 124 4418 4428

CPEMCO 8-133#

CPEMCV 8-1&6% 3631 # 363k

CP$MM 8~132#

CPEPAR 8-69% A7 -3

CP4RC 8-99#

CPSRCA 8-894#
CP4$RCE 8-&60H
CP$RCL 8-&2#
CP$REN 8-537#

CP$RES 8-42# 3611 37-31 3323
CP$RFE 8-1024

CP$RI 8~141# 44-1é

CP$RIE 8-53# 3671

CHSRL B-1274#

CPESROE 8-101#
CPSRPE 8-100#
CP$RRO B8-35# 381
CP$RR1 8-~36#
CP$RR2 8-374# 377

CP$RTI B~ 454 37 bl

CP#$RTS B-1294 36~7

CPERTY H-15# BhH-29w db -3
CPE5A 8-41#

CP+SB 8-81# 4623

CP48RS 8-714#
CP$6CL g8-584#
CP&8H 8924
CP$GMI 8-137#
CP48MS 8724
CPEERS 8--128#
CP4$TBM B-21#
CP$STCE S-7EH
CPETEM 893
CP$TEN 8-804#

CP4TI 8-1384#

CP$TIE 8-524 2bH-71

CP$WRO B-274

CP$WR1 8-284 3a—-6ha Ab-70

CPHWRE 8294 36449 Bb-bl

CP$WR3 8~30# 36-40 47532

CP$WR4 8-31# BbH—-47 4737

CPSWRS B304 Fa-ny A é—itd A7 =54

CPEWR6G 8334
CPSWRY 8~34#
CPCINT 3&6-29 3b6-31 37 -5



TSXPRO == TEX-Plus
Cross reference table

CPCLOK
CPEDSS
CHIERK
CPIESC
CRINIT
CPIREC
CPISRC
CPITR
CPIVEC
CPLINE
CPSBRK
CPSDSSs
CPSBPD
CPBTRT
CPXOFF
CPXON
DORTI
DOSCHD
DWTYPE
EMMAP
FORK
FR&PIO
FRKCQE
FRMERR
GETSLT
GPRCSR
GPRELT
GPRVEC
GPVESR
GPVELT
GRVVEC
ICOCSR
ICODR
ICICSR
ICIDR
IC2CER
IC2DR
ILEW2
IM$SCHP
IMECLRK
IM$CM
IM$CMB
IMSCPD
IM&ECPM
IM$CR
IM$CRM
IM$CS
IMEGIP
IM$IM
IM$IRP
IM&KBR
IMEKBT
IMsLMB
IM$MM
IM$0M
IM$OR

3619
346-22
G100
37-20
14-47
37-21
37-22
37-19
3711
3394
36-24
36-23
36-25
3618
3620
B6-21
12-7
1-33
1-44
1-45
1-35
1-41
1-33
1-35
3-28
3-27
15-&
15-4
10-30
15~&H
10~29
S5-9#
5—-8#
o-11#%
S~10#
5-13%
S-1E%
1-36
S-39#
5564
5324
S—-434
S5-524
5~53#
S-2b6#
5-30#
S5=~41#
D204
194
S-214
5-20#
5-91#
PR
S~ 34
5-334
2-374%

PROx x x

4194
44124
YA F
37314
3694
37-27
37-206%
39-84#
371U
3&—13F
4é- 3004
45-104#
3650
474
4274
4324
12-et4
2417

1119
3-5%
22~41
24-19
32-28
10-1%5
15-5
17134
15—er04
1554

15-44
2F9-33%

48-7 34

3673

30--35

36—HE

32”‘{’\'&\

2903

Routi
{CREF VOG5, 04)

d/-1/

38-0#

3835

47 -1 04
4118

22-40

38-22
15--22

16—-13#

48-35

29584

4934+

31-11

3668

37-18 B35

39-14

51~7%
16-15 17-1%
48-12

48-71

18-1 34

30-30#

MACRO VOS5, 04 Friday 18-Dec-87 lé& OH Page §-3

48--38

31 -9

31-10%

31—-114#

32-4b6%

3Jb6-HB#*



TSXPRO ~—~
Cross rteference

IMEPA
IMEPH
IMEPPR
IMEPPT
IMSPR
IM&PRM
IM$RP
IMERET
IM$5M
IM$ER
TMs8TV
IM$VS
IMEZIM
IM$ZR
IMBZRM
IM$Z8
INISLT
INTEN
INTPRI

INVEC
IOFIN
ITRMTP
KBDCHR
KPARD

KPARS
LCDTYP
LMXLN
LMXNUM
LMXPRM
LOUTIR
LPS7BT
LP$ODD
LP$PAR
LP$SPD
LETHL
LSWL1O
LSW3

LEWS
LXCL
MAXPOC
MMENBL.
MSEBRK
MS$CAR
MB$DTR
MS$RNG
MXCER
MXVEC
OVRRUN
PIBASE
PICQE
PIDRIV
PIENTR
PI&O

5454
5-17%#
5544
5-554%
S—444%
5—464
S5-22H%
S5~-284#
5-344
5384
S5-244
S5-184%
S5-31#
5-354#
S5—-29#
S~40H
10-9
1-35
1-36
4235
1-39
1-41
1-42
J-24
1-40
2EH-19%
140
1-37
1-45
145
1-34
1-3%9
143
i-43
1-43
1-43
1-~38
1-41
1-34
d4a—-17
1-34
1-33
1-23#
1-45
1—-42
1-37
137
1-37
1—4é
1-44
1-35
3404
28~134#
1—-29
28-14

20-23

TEX~Flua
table

FROxsx Routi
(CREF VOS5, 04)

29-03
29--58

255

29=1Y

11=éd
229
1138
4330
1407
2837
19-3
2&6H-37%
1i-1&
26~ 3%
13-9
19-15%
4901
14~1%
239
2120
35-18
i Bl
35—
3534
48-1Y
42-13%
2201 s
-2
pepnieda g 2
2424
3483
1i-1g
34-14
44—
4430
44318
491
GGt
3R-31
13~14%
28-31
20344
=B
bl B

3246

2959

A0-12
3110

25-10
21-45
4630

19-25%

11174
2é-42
13-37+%
29-15%
5618
4820
35—13%
22-33
4615
4734
4733
47 -1

42-23%
2209
4317

30-30%

=20-38
1137
A4&-21
54843
45-14
5437

5178
13-15
2836

21-bH

MATRO VO5L. 04

30-12

319

R&-9
23-25

47156

11-3&6%
2é-D
13-944%
36H~144%
5730
B4
365
23-24
47-44
HBR-45
B4
S52-27

431 3%
3Q--2 0
432654
3927+
22-58

53-221

ufh-49

13-3&6

Friday

30-35

wO—-31

138
R7~19%
2E-43
459--13+%

4615
3024
5036

43--23%
30-294%
4g-powe
40-29%

31-9

30~-81
92~51

13~15%
28-27+
26-514%

47 -1 6%
39-21

317
S50~y
41-13

18-Dec-87 1&: O Page S-4

3110

30-39+%

13-97%

i g S
40-23

391 5%
51—k
41-19%

2519

31-11

35-38

9141

32
51544
42-30%

2a-45

al-7

40-16

43-30%

P2
(4]
i
i
3

39—-10%

21-44%

4028+

3147 %

26~18

39-32%

22-19%

4115

27-19

40-34

22-46+%

{4117

28-27
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Cross reference table {(CREF VOS5 0O4)

PIGOFL 3204 2111

PIHAN 1-28 =8--4

PIINAD 3-FH# 13-4

PIINIT 14-29 19104

PIINT 28-10 28-194%

P1INWD 3-10# 13-38

PIRKIIR 13-&4 &=k

PIKOIR 13-68 27 -4

PILINE 3-37# 19-144# 2118

PILQE 28-124

PIMOC 3-48% 20-38% 22-38+
PINDCH 3-26 231 1

PIOIFL 3-41# 21-31 21-33#%
PIQUIT 20-~18 2228 =23--18

PISCNT 3-42#4 20--13% 2044+
PISRT 1-40 13-13

PISTRT 19-19 20-9%

PIVFIR 13-756 20-&4

PIVTIR 13-é&é 13-78 22-0%

PIXEOF -1 2510

PIXICH 3-134 26-1%

PIXIOI 3~14# 2720

PIXIOGQ 3-10¥ 28~

PIXOCH J-1i# 221l

PP&7BT 7-30# 3524

PP$8BT 7-314 35-00

PP$BRE 7-39#

PPRSCHMF 7514 10~-47 2949

PPECMR 7=11% 10-A47% a9--34

PP$DBR 7-8# 14--3c 30-31+

PP$DER 7-25#
PF$DTR 7454

PRSEVN 7-33H 35212

PPR&FDB 7474 34-19 3424

PP$FE 724 3ad-6

PP$LEN 7-29%

PPEMIF 7-35%# 2935 3917

PP$M2F 7-40# 35-3&

PP$MDR 7-10# 2P0 3531w
PP40OE 7236 32~

PP&0OM 7-50%

PP$PAR 7-324 35115

PPEPE 7224 32-23

PP$RCS 7-12% 10-34

PP$RCV 7-15% 2T % 2928+
PP$RD 7214

PP$RE 7484 10-47 2949

PP$REN 7464
PPERTS 7494
PR&SBL. 7344

PPRESTR 794 32-23 32-26
PP&ETCS 7134 10-3%

PPETEN 7444

PP$TR 7~20#

PRETRV 7~1& 2= % 2930
PPGEDSE 29-21 33-104%

SR2-a7

24304

aR-15%

2441 3%

DT -4k
3p-18

35-37 %

a3n-37

AR 29

Fridoay 18-Dec-87 1&:08 Page

ey [~
o e é) it

B 37 %

2413

34194

2645

34-p 4%

G35

3530
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Cross Teference table {(UREF VOS. O4)

PPINIT 14-40 29— 10#

PPLINE  3-38# 29-14% 30-16 3014

FRRINT  dy=—2/ de—

PPSBRK 29-2R2 34108

PPSSPD 29-23 DG 5 h

PPSTRT 29-20 3173

PPTERM  1-38 10-1374% el 32

PPTINT R9-29 30-5%

PRIOO 3~18%# 21-37

PROBAS  1-7# 575

PROBRK  1-38 10-44

PROBUF  1-4& 13-41 13-54

PROHAN  1-28 13-54

PROINI 1-28 1054

PROLIN  1-28 14~143%

PRONOP  1-28 12-4d

PROSIZ  1-28 57154

PROSLT  1-34 1118 1815 18-20

PROVEC  3-5# 13520

PSSREG  4-5# 10-44% 10-~4b%

PSiW 1-36 11154 11-384# 21-19% P1-27% 21454
40-9x 423N A3k 431354 4o=27 % 46-30%

QP$1SB  9-604#

QP$22C 9-44# 48-130

QP %258 F-&14
QP$40C Q-4 54

QP$7BR F-50# SR-368
QP+$8BR PGl S2-40
QPEAWA P-95H 48--4a 48-57
QPEAWI F-110# 48-& 1 48--&

QREBCA F-101#
QP$BCB F-105#
QP $BEM F-D4#
QP$BRK F-F1H 51-73
QP $CNR F~102H
QP$DRX F-468# 4P-505

QP$DTX P-70# 4957 9155

QP$EBT F-80# 93-31

QP $ERX P67 H 4357

QPSETX F—LHTH 4957 07

QPSFFL F-85#

QP$ID F--&# 48-11 4834 48-37

QREIEN P-4 &4 13-91 48-33 9i-21 G199
QP$IPC P-106H

QP $NPR P-S3H Sa-A3

QP$0DD P52 3247

QFERAR P=-100#
QPERBC F-78%#
AP ERBR F~1044%
QP SRDN 9-844#

QP$RES  9-77# 4956
QF$RFE  9-904% 51702
QP$ROE  9-884# 5176
QP$RPE  9-894% 5170
QP$RPR  9-744# 4G—iyt B4

QP SRR X -7 5H 4950

23-23%
A7~51%

23-25+%

47 =Db%

329+
SO=-1O %

35-38+*
50-31%

40-12%
g92-48%

4034 %
92-51#



TSXPRO ~= T8X-Plus
Cross reference table

QP$RTX
QF$ERXR
QF$LH |
QP $SFL.
GPETAR
QP$TBR
QPETCS
QP4$TDN
QPFETEM
QP$TRS
QPASM
QRCINT
QrPCSR
QPCVLA
QPCVLX
QPFADR
GPFCD
QPFDAD
QPFDTR
QPFRI
QPFRXR
QPFTXR
QPEDSSs
QPINIT
QPL INE
QPLX
QPMODM
QrPOP
QPRACR
QPRCOF
QPRCRA
QPRCSA
QPRCSH
QPRIMR
QFRIP
GPRISR
QPRMRA
QPRMRB
QPRMSR
QPROPC
QPRROP
QFRRRA
QPRRRB
QPRSOP
QPRSRA
QPRGRB
QPRTRA
QPRTRB
QPRUOF
QPSBRK
QrPSDes
QrFSLOT
QPSPD
QPSSPD
QPSTRT
QPVEC

-7 oH
F-S6#
G- 77H
P~-55#
PP
F~-103#
F-o2%
F-8H#
F-874#
F-63#
1=22#
13-88
3-46%
49-38
w4-17
S46-22
H4-41
57~-34
o447
5435
21-59
51-35
4844
10-53
14-21
3-594%
3~-60#
54-47
F-27H#
F-37H
F-25#
F-24:4
F-29H#
F-28#
=204
F-164
?~13#
F-17#
F-124
F-31#
P-334
F-15#
9194
F-324
144
-18#
G264
-30%#
F~-38#
48-46
48-45
3-614#
o2-28
48~47
48~43
3-474

PROxxx Routi
{GREF

4957

wIC bt

10502
D1
13-90
50-13
55-15
B54H-131H
54594
37-50%
S54—&74
5460348
S1-115%
S1-110%#
54} 1
4874
49—t
49-23%
48-32%
54714
48tk
51-3%
4945+
49-51#

GB-é ] B
54-235
51-35
4Gyt

13-21%
4801w
48-H&%
3160

55-37 %
51-&4

51-40%

4850w
531 0%
55— 1 O
481375
50—t
501 0%
5094

13-86

VOD. O4)

1385

48-29 %
82-19
D726

51-30
49-30
D538
48074

49-55%
De—-32#%

GB-bd
D441
51-59
4G 37

4830

48-52%
4867 #

48~3&6%

MACRO YOG, D4

14-18

4917
9314

&
L‘!
i
L3
o

740
H5-a44%

[P-546%

49284

Fridey 18-Dec-87 lé: 08 Poge 87

481

B 1 43

5543

4957 %

AG-&T

51~20 51-98 56-23
55-44

50~07 % 51 ~55% S2-49%
51 =444

5192

G735

ud-2b#

93-31#



TSXPRO —— TS5X—~Plusg
Cross reference table

RB0OPI
RBERR
RCVPAR
REENADB
RPRCER
RPRVEC
RSR
RT$BAS
54800
59600
SROMMR
SR3MMR
SE$BNK
S5$BRK
S86MON
TSXPRO
TTINPT
TTRBAV
VDFLAG
VIDCER
VIDSLT
VIDTBL
VIDVEC
VPSCME
VP$CO00
VR$DOI
VPSEFI
VPSEQOF
VR$IMD
VP$LMD
VP$0OEF
VR$0OMP
VP$TRD
VPARS
VPARS
VBWPEL.
VvT100

3-43%
1-35
1-35
3-17#
1-44
1-44
1-36
1-41
1-43
1-39
1-45
1-45
4-9#
4-11%
4-10%
1~&#
1-35
1-42
3-19#%
1-44
3-443
3-524
3-454
6134
&1 24
6—15%#
6-10%
b6-11#
L-B#
o-7#
b~
6~ 14%#
b~ 16#
1-40
1-49
1-40
1-42

PR{xxx Routi
{OREF

32-2%
32-25
21-40+#
10-030%
101494
1434
1314
29-44
29-4 1
11-18+#
1119

10-44

1-27
2848
32-9
2130
1024+
10-17#
1013
1020

21-3%

1123
13-40

1920

3228
wi~-7a

. .
2220

36-54
11-37%

1044

CIial B
ag-1z
2—~&0%

10-21

12-13

21-3%

13-19

MACRO VOS5, 04
YOL. 04)

3231

2Ed—H1 %

36-39
51-14

13-75

ey e
z.’:z ""c:' 1

13-23
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3235

1334

51-72

13~-39

HB1-75

51-78



TSXPRO —- TEX~Plus PROxxx Routi MACRO VOBL. 04 Friday 18-Dec-87 1é&: OB Page M~1
Cross reference table (CREF VO5. 04)

DISABL  2-5% 1i-1% 2119 21-p7 23-23 350G 40-12 40-9 439 44-27 47-51 50-20
5R-48
ENABL 211 Li-38 2i-45 st 3538 40-34 42-35 43-35 446-30 47-564 50-31 52-51



