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DHOINT 
DHOCHK 
DHSTRT - 
DHSTOP 
DHXOFF 
DHXON 
DHTIMR 
DHSWBF 
VHSTRT 
VHOINT 
VHS TOP 
VHXOFF 
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Output anterrupt from DHLi line 
Check for DHil lines that need more output 

Start output to a DHI1l line 
Stop transmission to a DHIi line 
Force transmission of XOFF to DH11 line 

Force transmission of XON to a DH1I1 line 

Clock driven routine for DH/DHV output 

Switch DHIl output buffers 

Start output to a DHVil line 
Output interrupt from DHV11 line 
Stop DMA transmissian to a DHVi1l line 
Force transmission af XOFF to DHV1I1 line 
Force transmission of XON to a DHVI1 line 
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TSDHIE: 

LINBIT: | WORD 
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. TITLE TSDHIO ~- TSX—-Plus DHil & DHV11 Mux support 

.PSECT TSDHIO 

ENABL LC 
ENABL AMA 
DSABL GBL 

TSDHIO contains the resident TSX-Plus routine to handle I/0 to 

terminals that are connected to DH11 and DHVI1 communications lines. 

Global definitions 

.GLOBL TSDHIO 

.GSLOBL DHOINT, DHSTRT. DHSTOP 

.SLOBL VHOINT., VHSTRT> VHSTOP 

.GLOBL DHXOFF, VHXOFF,. DHXON, VHXON 

.GLOBL DHTIMR 

Glubal references 

.GLOBL MHBAR, HFSLIN, MHSSCR, MHSBCR, MHSCAR, DHBFSZ 

.GLOBL LOUTIR, PSW. INTPRI. MH$PBR., VFSLIN. VHSCSR, NEDCDO 

.GLOBL VH#BAI1, VH#BA2. VHSBCR, VF STEN, VF &TCO, VHSLCR, LMXLN 

.GLOBL MXLNT, $C TRLS, LOWS, LSWS, SXCHAR, LMXNUM., SHISTP 

.GLOBL VFSABT, VF&TDYV, VHSDBR. SDHBF 1, SDHBF2,LSW10, #DHCDO 

.SLOBL LDHB1B, LDHBIP, LDHB2B, LDHB2S, LDHB2R, LCDTYP, CDSTR2 

.GLOBL #DHXOF, #DHXON, VF SXOF, VF SRIE. HFSRIE, HFSTI 

Macro definitions 

Disable interrupts 

. MACRO DISABL 

BIS #340, GHPSW 
. ENDM DISABL 

iDisable interrupts 

Enable interrupts 

.MACRO  ENABL 
Bic INTPRI, @8P5W 
. ENDM ENABL 

sEnable interrupts 

Data areas 

Table used to select lines within a DHI1 group 

1.2, 4,10, 20, 40, 100, 200, 400 

. WORD 1000, 2000, 4000, 10000, 20000, 40000, 100000 

Misc data 

m
m
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CTLSBF: . BYTE eu 
CTLQBF: . BYTE el 

. EVEN 

Fage i-Ii 

iControl-S DMA buffer 

iControl-@ DMA buffer 
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Precess an output interrupt from a DHI1i multiplexer. 

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

JSR 
. WORD 

Thus 

RS, @HDHOINT 
mux number 

on entry to DHOINT. RS has been saved on the stack and currently 
points to a word containing the mux index number. 

HOINT: MOV RO, -( SP) 

Set the running interrupt priority level to 7 
(The hardware priority level is currently 7) 

MOV 
CLR 

INTPRI, ~(SP) 
INTPRI 

iSave current priority level 
iSay current priority is 7 

Obtain the mux index number 

MOV 

Call routine 

CALL 

Finished 

MOV 
MCV 
MOV 
RTI 

(R35).R5 

which restarts any transmitters that are ready for more output 

DHOCHK 

(SP)+, INTPRI 
(SP )+, RO 
(SP)+,R5 

'Get the mux index number 

iCheck for needing more autput 

iRestore interrupt priority level 

sReturn from interrupt
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DHOCHK -- Check far DHI1l lines that need more output 

1 .SETTL DHOCHK —- Check for DHiil lines that need more output 
me 5 Tre orm ee mt a, ec ere seam cea nn em rong em ena me ue cee, a ue en a ee ee ee eet 

3 3 DHOCHK is called to determine which (if any) DH1I1 lines are ready for 

4 i; more output and restart those lines. 
5 ; 

& i Inputs: 
7 i RO = DHil mux index number. 

| 3 

7? 000074 010146 DHOCHK: MOV Ri,-(SP) 
10 000076 010244 MOV R2,-(SP) 
11 000100 010346 May R3,-(SP) 
12 j 

13 ; Get cantents of DHI1 Buffer Active Register and determine which 

14 ; linets) are ready for more output. 
is i 

16 000102 ae: DISABL 33% Disable interrupts ## 

17 900110 O42775 O000006 0000006 BIC #HF STI, @MHSSCRIRS): 5;Clear transmitter interrupt flag 
18 00901146 016500 0000006 MOV MHtPBRCRS). RO 33;Get previous contents of BAR 
19 000122 017502 O000006 MOV @MH#BAR(RS),R2 i3; Get current buffer active flags 
#2O 000125 010265 000000¢ MOV Rea. MHS$PBR(RS) iii 5ave new "previous BAR value" 
ei 000132 ENABL i## Enable interrupts ## 
22 000140 005102 com Re iSet flags for a11 inactive lines 

23 000142 005100 COM RO iClear flags for lines that were active 

a4$ 0090144 040002 Bic RO, Re iGet flags for lines that finished output 
a2 000146 00142: EQ 9S iBr if no lines need service 
ats i 

a? i At this point: R2 contains a flag bit for each of the 16 lines. 
28 i The corresponding flag is set (1) if the line completed output since 
2? i the last time this routine was called. 
3O i 

31 i Begin loop to start new output for each line that finished transmission. 
et i 

33 000150 005003 CLR R3 sInit index # of line within DH11 mux group 
34 000152 000241 1s: CLC iClear carry flag 
35 000154 006002 ROR Rez i;Does this line need service? 

36 000156 103012 BCC 2s iBr if not 
37 F 
38 i We have found a line that has completed its output. 

39 3 Get TSX-Plus line index number. 

40 ; 

41 000160 O10301 MOV R3,Ri1 iGet # of line within mux group 
42 9000162 066501 000000¢ ADD MXLNT(RS), Ri iPoint into correct mux line # table 
43 000166 111101 MOVB (R1),.Ri iGet the physical line # 
44 000170 001405 BEQ 2s ;Br if not genned into system 

45 000172 O42761 O000006 0000006 Bic #EXCHAR-LSWO(RI): Say transmitter not busy for line 
46 F 

47 i Try to start more output for this line 
48 3 

49 000200 004737 o00z24" CALL DHSTRT iTry to start output for that line 
30 ; 
51 j Check the next line 
Del i 

v3 000204 005203 aS INC R3 sAdvance line # 
94 000206 005702 TST RZ iAny more lines to check? 

oe 000210 0013460 BNE it iLoop if yes 
24 OO0212 000733 DR 3t iSee if more lines need service 
ae
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216 

000220 
000 emit 

TSX-Pius DHii & DHVii 

for DHit 

012603 
012602 
012601 
000207 

MACKO VOS. 04 
lines that need more output 

OF : 

Finished 

MOV 
MOV 
MOV 
RETURN 
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(SP)+,R3 
(SP )+, Re 
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TSDHIG -- TSx-Pius DHil 
DHSTRT -- Start output 

1 
is 
3 
4 

3 
& 
? 
8 000224 010144 
9 000226 010244 

10 000230 010346 
11 000232 010546 
12 
13 
14 
15 0090234 
16 000242 O32761 
17 000250 001040 
1s 
19 
a) 
me 
22 000252 052761 
23 000260 004737 
24 000264 103427 
ew 
ah 
a? 
28 
29 
30 000266 016105 
31 000272 116103 
32 000276 052703 
33 000302 110375 
34 000306 005402 
35 000310 010275 
36 000314 010075 
37 000320 042703 
38 000324 006303 
3? 000326 056365 
40 000334 054375 
41 9000342 000403 
42 
43 
44 
45 000344 042761 
4é 
47 
46 
49 000352 
20 900360 012605 
yl 000362 012603 
92 000364 012602 
23 000366 012601 
54 000370 000207 

to a DHI1I 1: 

& DHVii MAC 
2 

0000008 O000006 

0000006 0000006 
001032 ”’ 

O00000G 
OO00006G 
Q000006 
0000006 

OO00006 
0000006 
ON0000G 

000000" 0000006 
000000" 0000006 

000000 odD0D000e | 

DHSTRT is called to 

3 Input 

3 Rio = 

DHSTRT: 

7G VO5.04 Friday i8-Dec-87 OF: 57 
ie 

. SBTTL DHSTRT -- Start output to a DH1il line 

initiate transmission to a DHI1l line. 

Physical line index number 

MOV Ri.-(SP) 
MOV R2,-(SP) 
MoV RB. -(SP) 
MOV RS. ~(SP) 

i Return if transmission to the line is in pregress 

DISABL 
BIT 
BNE 

33% Disable interrupts #+* 

#EXCHAR, LSWG(R1L)Ii;;1I6 a transmission in progress now? 
PS 

i Line is currently idle. 
; See if there is data ready to 

There 

i RQ = 

j There are no 

3 Fav 

BIS 
CALL 
BCS 

iis; Br aif yes 

be transmitted. 

#EXCHAR, LSWSC(RI)i;i Say line is busy 
DHSWBF 
1 

iii Try to get data to transmit 

$33 Br if nothing to transmit 

is data to be transmitted. 

Address of DMA buffer. 

Number of characters in buffer. 

MOV 
MOVB 
BIS 
MOVB 
NEG 
MOV 
MOV 
Bic 
ASL 
BIS 
BIS 
DR 

BIC 

Shed 

ENABL 
MOV 
MCV 
MOV 
RICHY 
RETURN 

LMXNUMCRI). RS 
LMXLN(RId, R3 
#HFSRIE. RG 
R3, @MHBSCRIRS) 
Re 
R2, @MHBBCRIRS) 
RO, @MHSCAR CRS) 
#HF SERIE, RG 
R3 

33;iGet the mux index number 
ii Get #F of line within mux group (0-15) 
ii Set receiver interrupt enable flag 
iiSelect line of interest 
iiGet negative # bytes to transmit 
i; Set negative byte count 
3iSet address of DMA buffer 
iiClear receiver interrupt enable flag 

s:iConvert line # to word table index 

Ne
e 
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e
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LINBIT¢(RS), MHSPBR(R5)i ii Set flag in shadow cell 

LINBIT(RS), @MHPBAR(RS);;; Start transmitter for the line 

a 333 

more characters to transmit 

#EXCHAR,LSGWO(RI)i+;i Say transmitter is not busy 

(SP)+.R5 
(SP)+,R3 
(SP)+, Re 
(SP)+,R1 

i## Enable interrupts ##
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TSx-Pius DHil & DHVIi MACRO V am een a 
OD. O4 

- Stop transmission to a DHil line 

000372 
000374 
000400 
000404 

000406 
000414 
000422 
000430 
000436 
000444 

000450 
000452 
000456 
000462 
000466 
000470 
0090472 
0090476 
000504 

O00S12 
000514 

010546 
016105 
016100 
006300 

046079 
0446065 
042761 
O52761 
005237 

006200 
052700 
110075 
017500 
001406 
005400 
O10061 
O17561 

012600 
000207 

O00O00e 
0000006 

000000" 
OO00000 ” 
0000006 
OO00006 
OO00006 

0000006 
0000006 
OO00006 

OO00006 
0000006 

O000006 
0000006 
0000006 
OO00006 

O00000C6 

Ri 

.oBTTL 

Inputs: 

* Physical line index number. 

MOV 
MOV 
MOV 
ASL 
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DHSTOP -- Stop transmission to a DHi1 line 
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DHSTOP is called ta stop transmission to a DHI1 line. 

This is done when a ctri-S is received from the terminal and we 
want to suspend output until a ctri-Q@ is received. 

RS, —-(SP) 

LMXNUM(RI).RS ;Get mux index number 

LMXLNCRI), RO ;Get # of line within mux group (0-15) 

RO iConvert line # to word table index 

3 Abort the DMA transfer 

DISABL 
BIC 
BIC 
BIC 
BIS 
INC 

; See if there 

AG: 

i 

ASR 
BIS 
MOVB 
MOV 
BEQ 
NEG 
MOV 
MOV 
ENABL 

3 Finished 

MOV 
RETURN 

$33 %# Disable interrupts ## 

LINBIT(RO). @MH#BARC(RS)iii Stop transmitter for line 
LINBIT(RO), MH$PBR(RS)i;;Say we know line is stepped 
H#EXCHAR, LGWOCRII;;;Say transmitter idle 

#$DHCDO. LSWIOC(R1);;; Request clock-driven processing for line 
NEDCDG 33; Say output processing needed 

is any data remaining to be transmitted. 

3; Get mux line number 
si Set receiver interrupt enable flag 
i; Select line of interest 

i;Get remaining byte count 
ii Br if no remaining bytes to transmit 

RO 3iGet positive byte count 

RO, LDHB2R (RI) i3;5ave remaining byte count 
@MHSCAR(RS), LDHB29S(R1)ii;Save DMA buffer address 

i## Enable interrupts *# 

RO 
#HFSRIE, RO 
RO, @MHSSCR(RS) 
@MHSBCR(RS), RO 
A$ 
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DHXOFF -- Force transmission of XOFF te DHI1l line 

1 .SBTTL DHXOFF -— Farce transmission of XOFF to DH1il line 
a4 FT te me ee mee ee me ee ane ee cae nt am ne an at ese em tne earn, a iy se mefenpyr an en cer team eae mee eee 

3 > DHXOFF is called to stuff an XOFF character into the output stream 
4 3 for a DHI1i line. 

oD i 

& 3 Inputs: 
7 3 Ril = Line index number. 

8 i 
9 000516 DHXOFF: 

10 i 

11 i Set flag saying we have stopped the sender 

12 i 

13 000516 052761 0000006 000000¢ BIS H#EHISTP, LSWIO(R1); Set flag saying we have send XOFF to sender 

14 i 

15 i Set flag to cause DHSWBF to send an XOFF character 
16 i 

17 000524 052761 o000000G O000000¢ BIS #EDHXOF, LSWIOCRI); Tell DHSWBF to send XOFF 

18 i 

19 3 Stop the current transmission 

20 ; 

21 000532 004737 0003727 CALL DHSTOP iStop the current transmission 
oe j 

i j Now restart the transmitter so it will send the XOFF 

24 ; ‘ 

25 000536 004737 000224’ CALL DHSTRT ;Start the transmitter 

2h F 

as 3 Finished 

29 ; 

29 000542 000207 RETURN 

ma
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000552 

000560 

000564 

000570 

042761 

O527461 

004737 

004737 

900207 

DHIi & DHVIL MACRO VOb. O4 

-~ Force transmission of XON to a DHIi 

OO0000G 

O00000G6 

000372 ° 

000224 * 

OO00000G 

OO0000¢G 

Friday 18-Dec-87 07: 57 

line 

Page 7 

.SBTTL DHXON -—— Force transmission of XON to a DHi1 line 
= wens sone canes Sanh Shien cntte DuOne cues sated Mundt aia cheme Grete nempt ences suena sonst ister Guts smade sonar ieeit One: teens sees Minis erent Ghety mine mee Sheva COTE Henge Gptte SHUM MILED UCN SURE one=e SUCID GUUGD SnatE <EFES SEAEE OREIE SOTTU MUG OLLED RONG uSDE BONO SLURP eteet anEnS GPOtH Senet SeKES GnEO meme npeEt GUGED SUNAt MitE GatO BEN GTUED CnEED SOLE SUN SOAME SLID SOne SUES entry GEES ShetD SemmE 

DHXON is called to stuff an XON (ctri-@) character into the output 
; stream for a DH1I1 line. 

; Inputs: 

; Ri = Line index number. 

DHXON: 

; Clear flag that says sender has been stopped 

Bic #EHISTP,_ LSWIOCRI); Clear flag that says XOFF sent to sender 

i Set Flag to cause DHSWEF to transmit an XON character 

BIS #EDHXON,. LSWIOCRI); Set flag to force XON transmission 

i; Abort any current transmission 

CALL iAbort any current transmission DHSTOP 

Start the transmitter to transmit the XON 

CALL DHSTRT iStart the transmitter 

Finished 

RETURN
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DHTIMR -~ Clock driven routine for DH/DHYV output 

1 .SBTTL DHTIMR ~-- Cliock driven routine for DH/DHV output 
2 CT com ene ese sore set ste seem star ots sect cone set se cen set sul: set Stet sist tte ents sett sae niet tren ete mene stn sane enn seer te fitiy toner cen tute att meen nny cate tak sain eee Gone tate eer aie ety eon see Sms niet ante See seme oem Sms erm ctmte eRe tee natin iene ater mee Senne comet steve Atlee em Gein ee semen stun mente see 

3 ’ DHTIMR is called on a clock interrupt (50/60 Hz) basis to set up 
4 i DMA transfers for DHil and DHV1I1l multiplexers. 

3 3 This routine moves characters from the TTY output buffer into DMA 

& i buffers and starts the DMA transfer when a DMA buffer becomes full 
7 ; or there are no more characters in the TTY output buffer. 

8 i There are two DMA buffers for each line. Buffer 1 is the one filled 

9 3 by this routine as characters become available. Buffer 2 is emptied 

10 i by DMA transfers. The buffers are switched as DMA transfers are completed. 
11 ; 

12 3 Inputs: 

13 ; Ri = Line index number 

14 F 

15 000572 010244 DHTIMR: MOV R2, -(SP) 
16 000574 0103464 MEV R3, -(SP) 
17 000576 010444 PEG R4,-(SP) 
18 000600 010546 MOV RS, -(SP) 
19 3 

2) i Start output if we need to send either ctri-S or ctri-@ 
ei i 

ee 000602 032761 o00000C 0000006 BIT #€DHXOF 'SDHXON, LSWIOC(R1); Need to send ctri-S or ctrli-@? 
23 000610 001074 BNE oF iBr if yes 

a4 i 

a i Start output if transmission was suspended 
2 ; 

#7 000612 005761 oO00000¢ TST LDHBAR(RI) iWas output suspended’ 
28 000616 O01071 BNE Oo iBr if yes 
29 i 

30 i If buffer 1 is not full, try to add more characters to it 
ai i 

32 000620 DISABL $i; Disable interrupts ## 
33 0090626 016105 OQ00000¢ Os: MOV LDHBIB(RID. RS i3;Get pointer to base of buffer i 
34 009632 062705 0000006 ADD #DHBFSZ:; RS 33;Get pointer past end of buffer 1 
35 000636 166105 0000006 5UB LDHBIP(RI). RS i;; Compute free space in buffer 1 

36 000642 001454 BEQ 4¢ iii Br if buffer 1 is full 

37 000644 042761 9000006 0000006 Bic #$DHBFI,>LSWIOC(RI)I:i; Say buffer 1 is not ready to go 
38 000652 ENABL ;## Enable interrupts #*# 
39 i 
40 i Buffer i is not full. 

41 i Move as many characters as possible into buffer 1. 
Ae F 

43 000660 016102 000000¢ MOV LDHBIP(R1I), Re iGet pointer into buffer 1 
44 000664 016103 90000006 MOV LOUTIR(R1I)D. RB ;Get address of routine to suppiy characters 
45 000670 O10104 MOV Ri, R4 iNeed line # in R4 for NEDCHR 
45 000672 1S: DISABL i338 Disable interrupts ## 
47 000700 004713 CALL (RB) iii Try to get another character for this line 

48 000702 103405 BCS 2s i533; Br if no more characters are available 
49 000704 ENABL i#*# Enable interrupts ## 

50 000712 110022 MOVB RO, (Ra)+ iStore char into buffer 1 
91 000714 077512 Soa RS, 1% iLoop if more space in buffer 1 

De i 

i i Buffer i is either full or there are no more characters available. 
24 ; If there are any characters in buffer 1. set flag saying it is 

eh) i Teady to go. 
26 ; 

3? 000716 ah: ENABL ;## Enable interrupts ##
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59 
59 
40 
él 
62 
43 
64 
45 
46 
47 
68 
&9 
70 
71 
7a 
73 
74 
75 
76 
77 
78 
79 
go 
81 
82 
83 
84 
85 
84 
87 
88 
a9 

000724 
009730 
000734 

000736 
0090744 
000750 

000754 
000762 
000770 
000772 

000774 
001002 
001006 

001012 
001020 
001022 
001024 
001026 
001030 

TSX-Pius DHii & DHVil MACRO VOS. 04 
driven routine for DH/DHV output 

010261 
166102 
001431 

052761 
016100 
004770 

O32761 
001716 
000407 

016100 
004770 

0126005 
012604 
012603 
012602 
000207 

OO0000G6 
0000006 

0000006 
0000006 
0000006 

0000006 

O000006 
O000006 

9000006 

0900006 

e
e
 

T
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MOV 
SUB 
BEQ 

Buffer 1 has 

BIS 

MOV 
CALL 

Friday 18-Dec-87 07:57 Page &-i 

R2,. LDHBIP (RI) iSave new pointer into buffer Ii 

LDHBIBCRI). R2 iCompute # chars in buffer 1 

a3 iBr if no characters in buffer 1! 

some characters and is ready to qo. 

#EDHBFI,-LSWIOCR1I);: Say buffer 1 is ready to go 
LCDTYP¢(Rid. RO iGet device tupe index 
@CDSTRA(RO) iCall secondary line start routine 

If buffer 1 was used by the output server, go back and try to 

refill it. 

DISABL 
BIT 
BEQ 
BR 

Try to start 

ENABL. 

MOV 

CALL 

Finished 

ENABL 
MOV 
MOV 
MOV 
MOV 
RETURN 

i533; %# Disable interrupts ## 
H#EDHBFI>LSWIO(RI)Iii: Is buffer 1 now free 
6 $ ii; Br if yes 
Bs ii; Buffer 1 is waiting to be sent 

output toa DH line 

i## Enable interrupts ## 

LCODTYP (R1),RO iGet device type index 
@CDSTR2(RO) iCall secondary line start routine 

;## Enable interrupts ## 

(SP)+,R5 
(SP)+, R4 
(SP)+,R3 
(SP)+,Re2 

fa
in
.
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TSDHIO -- TSx-Pius DHii & DHVii MACRO VOS.04 Friday 18-Dec-87 07:57 Page 9 
DHSWBF -- Switch DH11 output buffers 

i .SBTTL DHSWBF -- Switch DH11 output buffers 
4 Bo meneame ee tn st sorta em an ws a oe ey an a my eee cr ca ee iar em nt i a ee a 

a i DHSWBF is called when we finish transmitting DMA characters toa a DH1I1 or 

4 i DHV1l to try to get a new buffer of characters. 
° > If buffer 1 is ready to go (#DHBF1 flag set) the buffer pointers are 
& i Swapped and buffer i becomes ready to be sent. 

7 3 

8 3 Inputs: 

9 i Ri = Line index number. 
10 ; 
1i 3 Qutputs: 

12 i C-flaq cleared ==> A buffer switch took place. Data ready for transmission 

13 3 C~-flag set ==> There is not data ready for transmission. 
14 j RO = Address of buffer with data (if C-flag cleared). 

15 3 Re = Number of characters to transmit. 
16 ; 
17 001032 DHSWEF: 
18 3 
19 i Gee if we need to send a control-5. 
2Q i 

21 001032 O32761 O00000¢ 99000006 BIT HEDHXOF, LGWIOC(R1); Do we need to send control-S? 
22 001040 001410 BEQ at iBr if not 
23 001042 042761 O000006 90000006 BIC #EDHXOF, LSWIOCRI); Gay controel-S being sent 
24 001050 012700 000040’ MOV #CTLSBF, RO iPoint to controil-S buffer 
29 001054 012702 O00001 MOV #1,R2 ;Say to send 1 character 
26 001060 000461 BR 3 iGo send ctri-S 
a? j 

23 > See if we need to send a control-a. 
aF 3 

30 001062 O32761 0000008 O000006 2s BIT #$DHXON, LSWIO(R1): Do we need to send control—-Q?7 
31 001070 001410 BEQ A iBr if not 
32 001072 042761 0000006 0000006 BIC #$DHXON, LSWIOC(R1); Say control-@ being sent 
33 001100 012700 0600041’ MOV #CTLOQBF, RO iPoint to buffer 
34 001104 012702 o00001 MOV #1,R2 iSay to send 1 character 
35 001110 000445 BR at iGo send ctri-@ 
36 ; 
37 i Gee if output is suspended because we received a control-&S 
38 3 

39 001112 032761 O00000¢ 0000006 44: BIT #ECTRLS, LSWO(RE)i Is output suspended due to ctri-S? 
40 001120 001053 BNE 7 iBr if yes 

/4il ; 

42 i See if transmission was suspended and we need to restart now. 
43 i 

44 001122 016102 0000006 MOV LDHB2R(R1).R2 iWas transmission of buffer 2 suspended? 
45 001126 001405 BEQ ek: 3 iBr if not 
46 001130 0050651 0000006 CLR LDHBAR (RI) iSay not suspended now 
47 001134 016100 O00000¢ MOV LDHB2S5( Rid. RO iGet pointer to restart point in buffer 2 
48 001140 O00431 BR 3H iGo restart transmission 

49 i 
a0) i See if buffer 1 is ready to go 
ol ; 
S52 001142 032761 O000006 0000006 54: BIT #$DHBFI,LSWIO(RI): Is buffer 1 ready to go? 
93 001150 001434 BEQ is iBr aif not 
04 3 

ss hw i Buffer 1 is ready to go 
vo i Switch buffer pointers 
a7



ai
e,

 
a
m
,
 

MACRO VOS. 04 TSDHIO -- TSX-Pius DHIii & DHVii 
DHSWBF -- Switch DH1i1l output buffers 

58 001152 016102 0000006 
59 001156 1466102 0000006 
60 001162 016100 000000G 
61 001166 016161 9Q00000¢ 0000006 
6&2 001174 oO10061 O00000¢ 
63 001200 oO10061 Q00000¢ 
64 001204 016100 OQ00000¢ 
69 
64 
67 
68 001210 052761 0000006 9000006 
69 001216 042761 O000006 0000006 

79 
71 
72 
73 001224 052761 O00000¢6 O000000¢G 
74 001232 005237 0000006 
75 001236 000241 
76 001240 000404 
77 
78 
79 
RO 
81 001242 042761 0000006 000000¢G 
82 001250 000261 
R3 
84 
85 
846 001252 000207 

Friday 18-Dec-87 07:37 Fage Y-1 

MoV LDHBIP CRI). Re iGet pointer into buffer 1 

SUB LDHBIB(R1I),. Re iGet # characters in buffer 1 

MOV LDHB2B(RI). RO iBase of buffer 2 

MOV LDHBIB(R1i). LDHBeEB(R1); Switch buffer base pointers 
MOV RO, LDHBIB(RI) 

MOV RO, LDHBIP (RI) iReset pointer into buffer i 

MOV LDHB2B(R1),RO iReturn address of buffer 2 in RO 

Now set status indicating that buffer 2 is busy and buffer 1 is free 

BIS 
Bic 

#$DHBF2.LSWIOCRI): Buffer 2 is busy 
H#¢DHBF1>.LSWIOCRI); Buffer 1 is free 

There is data ready for transmission start. 

BIS #$DHCDO, LSWIOC(RI); Request clock-driven processing for line 
INC NEDCDO iSay output character processing needed 

CLC iSignal that buffer 2 is ready to go 
BR 9S 

Buffer 1 is not ready toa goa. 
Mark buffer 2 as free. 

Bic #$DHBF2,.LSWIO(R1); Say buffer 2 is free 

BEC iSay that buffer 1 not ready to go 

Finished 

RETURN
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TSDHIO -- TSx-Pilus DHil & DHVii MACRO VO5.04 Friday 18-Dec-87 07:57 Page iO 
VHSTRT -- Start output to a DHV1il line 

1 .SBTTL VHSTRT -- Start output to a DHV1I1 line 
2 J AT om mee ae sen cove ene ant sot sre seu ane sete apum tnine te spuessnim Sate sn Anette apt sete sim sete mare steer ‘care costa seen sts conte menes somsn sees sovet erves avant saves seses anata coves soeas semen eevee eveut inest niews sine Gnete Summ! tenet tonne en eames une Stee” Oooae Geese Senes eaten SnuOd outer ‘e=y Gite led ovate GLORt ~eteh mead St nemtt mene 

a i VHSTRT is called to initiate transmission to a DHV11 line. 
44 3 

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

8 001254 010144 VHSTRT: MOV Ri, —-(SP) 
9 001256 010245 MOV Re, -(SP) 

10 001260 010346 MOV R3,-(SP) 
11 001262 010546 MOV RS, -(SP) 
12 i 

13 i Return if transmission to the line is in progress 
14 i 

15 9001264 DISABL $i3%*® Disable interrupts ## 
16 001272 O32761 0000008 0000006 BIT #H#XCHAR, LSWS(R1);:i18 a transmission in progress now? 
17 001300 001036 BNE 9 $3; Br if yes 
18 ; 
19 i Line is currently idle. 
2Q s; See if there is data ready to be transmitted. 
ai ; 

22 001302 O52761 0000006 0000006 BIS HEXCHAR, LSW3O(RLIi:i 5ay line is busy 
23 001310 004737 001032’ CALL DHSWBF 333 Try to get data to transmit 

24 001314 103420 BCS it 333 Br if nothing to transmit 
ao 3 
2d ; There is data to be transmitted. 
a? i RO = Address of DMA buffer. 
29 i; Re = Number of characters in buffer. 
29 i 

30 001316 O16105 0000006 MOV LMXNUM(RID.RS 333Get the mux index number 
31 001322 116103 O000000¢ MOVB LMXLN(RLD. RS $3;Get line # within mux group 
32 001326 052703 0000006 BIS #VFSRIE. RB 33;5et receiver interrupt enable flag 
33 001332 110375 9000000¢ MOVE R3, @VH#CSR(RS) iis Select our line 
34 001336 010275 90000006 MOV Re, @VH#BCRI(RS) i113; Set DMA transfer length 
35 001342 010075 oO000006 MOV RO, @VH#BAL(RS) GiiSet address of DMA buffer 
36 001346 012775 O00000C 0000006 MOV #VFSTEN!' VFSTOO, GVHSBAL(RS):3i Start the DMA transmission 
37 001354 000410 BR 9S i335 
38 i 

39 i There are no more characters to transmit 
40 i 

41 001356 042761 O000006 0000006 I: BIC #EXCHAR, LSWO(R1)i3;;Say transmitter is not busy 
42 001364 052761 o000006 0000006 BIS #EDHCDO. LSWIOC(RI): Request clock-driven processing for line 
43 001372 005237 oO00000¢6 INC NEDCDO 33; Say output processing needed 
44 ; 
45 i Finished 
AS i 
47 001376 OF: ENABL i##® Enable interrupts ## 

48 001404 012609 MOV (SP)+,R5 
49 001406 012603 MOV (SP)+,R3 
5O 001410 012602 MOV (SP)+,R2 
91 001412 O12601 MOV (SP)+,R1 
De 001414 600207 RETURN
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TSDHIO -- TSX-Pius DHii & DHVii MACRO VO5. 04 

VHOINT -- Gutput interrupt from DHVI1 line 

1 

z 3 

3 ; 

4 i 

a) j form: 

Fon) 3 

7 ; JSR 

8 i . WORD 

> i 

10 3 

11 ; 

te 3 

13 001415 9010046 VHOINT: MOV 

14 001420 010145 MOV 
15 001422 013746 90000006 MOV 

16 001426 005037 0000006 CLR 

17 ; 

18 

19 ; 

20 001432 011505 MOV 

21 001434 017501 o000000¢C ak: MOV 

22 001440 002045 BGE 

23 001442 000301 SWAB 

24 001444 042701 9000000C Bic 

25 001450 066501 0000006 ADD 

26 001454 111101 MOVB 

27 0014356 001766 BEQ 

28 001460 042761 OQ00000¢G 0000006 Bic 

29 001466 052761 90000006 0000006 BIS 

30 001474 005237 0000006 INC 

3i 3 

aa 

a3 ; 

34 001500 116100 0000006 MOVE 

35 001504 052700 0000006 BIS 

36 001510 110075 9000006 MOVB 

37 001514 032775 o000000¢ 0000006 BIT 

38 001522 001411 BEG 

39 001524 0175461 oO000006G 0000006 MOV 

40 001532 017561 0000006 0000006 MOV 

41 001540 042775 oO00000¢G 0000006 Bic 

42 F 

43 3 Tru to start 

44 ; 

45 001546 004737 001254’ 1s: CALL 

46 001552 000730 BR 

47 j 

49 ; Finished 

49 ; 

50 001554 012637 0000006 OF: MOV 

91 001560 012601 MOV 

ve 001562 012600 MOV 

53 001564 012605 MoV 

94 0013566 000002 RTI 

Friday i8-Dec-87 07:57 Page ii 

.SBTTL VHOINT -- Gutput interrupt from DHV11 line 
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VHOINT is entered when an output interrupt occurs on a DHVII1 line. 

The interrupt is vectored directly to an instruction sequence of the 

RS. @#VHOINT 
mux number 

Thus on entry to VHOINT, RS has been saved on the stack and currently 
points to a word containing the mux index number. 

RO, —(SP) 
Ri. -<(SP) 
INTPRI, ~(SP) iSave current interrupt priority value 
INTPRI iSay running interrupt priority = 7 

i Obtain the interrupting physical line number 

(R5),R5 iGet mux index number 

@VHS$CSR(RS).R1I iGet contents af DHV11 CSR register 
oF iBr if no transmitter needs service 

Ri iRight yustify interrupting line # 
iClear all but line # 

MXLNT(RS), RI iPoint into mux line # table 
(R1),Ri iGet TSX-pius line # 
a $ iBr if line not genned inte system 
#EXCHAR,LSGWS(R1); Say transmitter is not busy for this line 
#$DHCDO, LSWIOC(RI): Request clock-driven processing for line 
NEDCDO iSay autput processing needed 

#CAVFSLING. Ri 

; See if a transmission was aborted 

LMXLNCRID. RO iGet line # within mux group 
#VFERIE. RO iSet receiver interrupt enable flag 
RO, @VH#CSR(RS) iSelect our line in mux 
#VFSABT,. @VHELCR(RS):iWas the DMA transmission aborted? 
1t iBr if not 

@VHSBCR(RS), LDHBAR(R1);i Save remaining byte count 

@VH#BAL( RS), LDHB25S(R1)i Save suspended output buffer pointer 
#VFSABT, @VH#LCR(RS)i Clear the DMA abort flag 

more output for this line 

VHSTRT iTry to start more output for the line 

at iSee if another line needs service 

-- Return from interrupt 

(SP )+, INTPRI 
(SP)+,R1 
(SP )+. RO 
(SP)+,R5 

iRestore interrupt priority 

iPushed by JSR RS 
sReturn from interrupt 
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TSDHIO -- TSxX-Pius DHii & DHViil MACRO VO5.04 Friday 18-Dec-87 07:57 Page ic 
VHSTOP -- Stop DMA transmission to a DHVI1i line 

i SBTTL VHSTOP ~-- Stop DMA transmission to a DHV1i line 
2 J TT a ete ee mets ests set see saan eae seve sore ete eet mat Gann spe Sees ams meet Se: Sten cute: out sty Sem stuns sis chen Sete mere Stem seam tent Sat ares sete pate ete teat se coe te utes fei cute eet ene ee ee ome ems eee cen Send wenee cones come es Wiens Stove eee eeoee mt couse wrese cnete ‘nest eran 

3 i VHSTOP is called to abort a DMA transfer to a DHV11 line. 
4 i 

a i Inputs: 
& ; Ri = Line index number. 

7 i 

8 001570 0105446 VHSTOP: MOV RS. -(SP) 
9 3 

10 i See if a transmission is in progress 

ii 3 

12 QOO1S72 DISABL. i;i#t Disable interrupts ## 
13 001600 0327461 9000006 0000006 BIT #EXCHAR, LGSW3(RIDi i; Is & transmission in progress now? 
14 001606 0014123 BEQ 9S 33 Br aif not 
15 j 
16 i A transmission is in progress. 
17 ; Set the DMA abort flag. 

18 i 
19 001610 016105 0000006 MOV LMXNUMCRI). RS 33;3Get mux index number 
20 001614 116100 0000006 MOVB LMXLNCRID. RO ii; Get # of line within mux group 
21 001620 052700 O000000¢ BIS #VFSRIE, RO 33; 5et receiver interrupt enable flag 
@e 001624 110075 0000006 MOVB RO, @VH$CSR(RS) i:;i Select our line 
23 001630 052775 00000006 0000006 BIS #VFSABT. @VHBLCR(RS)i;; Set DMA abort flag 
24 i 
ao i Finished 
26 i 

27 001636 OB: ENABL s## Enable interrupts 
28 001644 012605 MOV (SP)+,R5 
2? 001644 000207 RETURN
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& DHVil MACRO VOS.04 Friday i8-Dec-87 07:57 Fage i3 TSDHIO -- TSxX-Pius DHii 

VHXOFF -~- Force transmission of XtFF 

1 

e 

3 

44 

5 

& 

7 

8 

9 001650 010544 

10 

ii 

12 

13 001652 052761 o000000¢ 0000006 

14 

15 

16 

17 Q001660 016105 0000000 

18 001664 116100 0000006 

19 001670 052700 0000006 

20 001674 

21 001702 110075 900000¢ 

22 001706 O52775 0000008 O000006 

23 001714 

4 

mo 

2h 

27 QO01722 012600 

28 001724 000207 

a? 

30 

oi 

ae 

33 

34 

30 

i Fe 

a7 

38 001726 010544 

39 

40 

4i 

42 001730 042761 9000006 0000006 

43 

44 

45 

46 001736 0161095 0000006 

47 001742 116100 Q00000¢ 

48 001745 052700 000000G 

A> 001752 

90 001760 110075 dO000006 

31 001764 042775 OQ000006 0000006 

52 001772 

5a 

94 

se 

94 002000 012605 

a7 002002 000207 

to DHV11 line 

.SBTTL VHXOFF -- Force transmission of XOFF to DHVi1l line 
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VHXOFF is called to stuff an XOFF (ctr1l-S) character into the output 
stream for a DHV1Il line. 

i Inputs: 
i Ri = Line index number. 

VHXOFF: MOV RS, -(SP) 

i Set flag that says XOFF has been sent to sender 

BIS #$HISTP, LSWIOCRI); Set flag saying XOGFF has been sent 

j Tell DHV11 to transmit an XOFF 

MOV LMXNUMCRI),. RS iGet mux index number 

MOVB LMXLN{RIO, RO iGet # of mux line within mux 

BIS #VFERIE, RO iSet receiver interrupt enable flag 
DISABL 333% Disable interrupts #+* 
MOVB RO, @VH#$CSR(IRS) iiiSelect our mux line 

BIS #VFEXOF,. @VHBLCR(RS)I:i33 Tell DHV1I1l to send an XOFF 

ENABL i## Enable interrupts #+# 

i Finished 

MOV (SP)+,R5 

RETURN 

.SBTTL VHXON -~ Farce transmission of XON to a DHVI1 line 

i VHXON is called to stuff an XON (ctrl-Q@) character into the output 
3 stream for a DHV11 line. 

i Inputs: 

; Ri = Line index number. 

VHXON: MOV R5, —-( SP) 

Clear flag that says XOFF has been sent to sender 

Bic #$HISTP>LSWIOCRI):i Clear flag that says XOFF has been sent 

Teli DHV1I1i to transmit an XON 

MOV LMXNUM(RI),.RS iGet mux index number 
MOVB LMXLNCRID. RO iGet # of line within mux group 
Bis #VFSERIE. RO iSet receiver interrupt enable flag 
DISABL iii %## Disable interrupts #+# 
MOVB RO. @VH#CSR(RS) ii; Select our mux line 
Bic #VFE$XOF, @VHSLCOR(RS):;; Tell DHV11 to send an XON 
ENABL ;#% Enable interrupts *# 

Finished 

MOV (SP)+,R5 
RETURN 
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VHXON -- Force transmissian of XON to a DHVIt Line 

58 000001 . END 

Errors detected: 0 

KE Assembler statistics 

Work file reads: 0 
Work file writes: 0 
Size of work file: 117 Words ¢ 1 Fages) 
Size of core pool: 17920 Words ¢ 70 Pages) 
Operating system: RTI] 

Elapsed time: 00:00: 20. 02 

DK: TSDHIO. LP: TSDHIO=DK: TSDHIG. MAC/C/N: SYM 

Page ia-i



$C TRLS 
$DHBF 1 
$DHBF2 
SDHCDO 
$DHXOF 
SDHXON 
$HISTP 
$XCHAR 
CDSTR2 
CTLGBF 
CTLSBF 
DHBFSZ 
DHOCHK 
DHOINT 
DHSTOP 
DHSTRT 
DHSWBF 
DHT IMR 
DHXOFF 
DHXON 
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HF BRIE 
HF STI 
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LDHB1B 
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LINBIT 
LMXLN 
LMXNUM 
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LSW3 
LSWS 
MHtBAR 
MHBBCR 
MHSCAR 
MHSP BR 
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NEDCDO 
PSwW 
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VF SRIE 
VF $TDV 
VF STEN 
VF $TGO 
VF $ XOF 

1-24 
1-25 
1-25 
1-25 
1-27 
1-27 
1-24 
1-24 
1-26 
1-S5# 
1-544 
1-21 
ana? 
1-14 
1-14 
1-14 
4-23 
1-17 
1-16 
1~16 
1-2i 
1-27 
1-27 
i-2e2 

10-47 
1-26 
1-26 
1-26 
1-26 
1-26 
1~26 
1-494 
1-23 
1-24 
1-22 
1-25 
9-30 
1-24 
1-24 
1-21 
1-2 
1-21 
i-22 
1~21 
1-24 
1-22 
1-22 
8~-71# 
1-34 
1-25 
1-22 
1-27 
1-25 
1-23 
1-23 
1-27 

TSk-Pius DrHii 

reference table (CREF VO5. 04) 

9-9 

8-137 

Ym tS 

Sad 

6-17 

7-1? 

6-13 

3-45 

8-54 

9-33 

doa 

8-34 

3-H 

2-1 

5o~ 1O# 

3-49 

9-17# 

9-154 

6-H 

7-H 

4—3e2 

3-17 

2-18 

1i-i5 

8-455 

8-033 

8-5 

9-450 

ie eae Pee 

5-9 

4-39 

4-3} 

4-30 

8-444 

he at ee a 

D— dele 

B-4OF 

ag-l? 

4-35# 

4-3 4k 

3-18 

a7 17 

3-42 

Ke ead fe 

olor 

8-78 

1-13 

1i-3? 

11-24 

10-32 

10-34 

10-36 

13-22 

& DHVii 

18-31 

A a, 

PHA. 

7-2) 
6-25 

Friday 18-Dec-87 07: 

9-52 

Li-29 
F~-23 
9~ 3m 

13-42 
4~-45 

13-19 

4-49 
13-23 

96a 

9-3 

11-39% 

12-20 
13-17 

77-17% 
9-73 
on noe 

oat 
12-124 

13-48 

10-16 

5-34 
13-52 

13-18 
13-46 

8-22 
F-O1i# 
9-39 

er 
1-27 & 

10-22 

8 38 

13-47 

8-37 

10-42 

10-16 

10-41 

8-644 

11-29% 

10-22% 

88-38% 

13-23 

8-57 

8-72 

13-13% 

10-414 

B-445* 

13-49% 

12-13 

8-78 

9-21 

13-42 

11-28% 

B-49% 
13-52% 

8-84 

9-29 

12-13 

8-57 # 

a
m
,



VHSBA1 
VH#BA2 
VAHSECKR 
VHECSR 
VH#DBR 
VH#LCR 
VHOINT 
VHS TOP 
VHSTRT 
VHX OFF 
VHXON 

{ 
me

 
ee

 
P
P
I
 
P
I
P
 

PQ
 

PY
 

a
 
r
o
n
 

to
 
g
h
 

Gi
 

ow
 

to
 

i
t
 

a
 

e
e
 
e
e
 

ee
 

| 

a
 

f 
i
t
 

11-37 
11-334 
12-84 
10-87 
13-93% 
13-384 

FrAyyi is 4 ht r 
FTV id A 

CREF VO5S. 04) 

re 
RAL 

11-40 

Lin-sy 
Lli-2i 11-36% 

11i-4i# 12-23% 

11-45 

Friday i18-Dec-8? 

13-21% 

13-51% 

O7: 9/7 Fage S-2 

13-50+# 

m
/
,



ai
r,

 

TSDHIO --~- TSX-Pius DHili & DHVil MACRO 

Cross reference table ‘CREF VOS. 04) 

DISABL 1-344 3-1 4~15 
ENABL 1-404 a-2i 4-Aa9 

13-52 

V¥O5. O4 

v~17 

D4 

Friday 18-Dec-87 07:57 Page M-i 

13-20 
10-47 

13-49 
12-27 13-293 

i
m
,


