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TSTIOX -- Relocatable terminal 

Table of contents 

4- i ININT 

se 1 TTINPT 

é- 1 IR INGP 

7- 1 SILFET 

8- 1 TTRSAV 

om 1 CIPFRK 

10- 1 GOTXOF 

1li- 1 GOTXON 

12- 1 TRNSTR 

1i3- 1 NEDCHR 

15- 1 CDORTN 

16- 1 CDIRTN 

* Terminal input interrupt entry point 
Process received character 

Store character into silo buffer 

Fetch a character from the input silo 
Save registers for TT input interrupt 
Fork level input character processing 
Process received XOFF character 

Process received XON character 

Start line transmitter 

Get next char for device driver 
Clock driven output character processing 
Clock driven input character processing 
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TITLE TSTIGX -- Relocatable terminal service code 

.PSECT TSTIOX 

.ENABL LC 

.DSABL GBL 

TSTIOX contains the portion of the terminal service code that 
is linked as an overlay and relocated over TSINIT when the 
system is started. 

Caepuright (cc) 1984, 1985. 

SzH Computer Systems. Inc. 
Nashville, Tennessee USA 

lobal definitions 

.GLOBL TSTIOX 

Global references 

.GLOBL OVRHC, CL@LAIA,LOCATBL 

.GLOBL NEDCDO. NEDCDI,LCLUNT, LINIR, LODTYP., CTRLS, LOTSIZ, LOTBUF 

.GLOBL CTRL, COX$VH, LIHSGBF, LOTPINT, COSXOF, CDSXON, CLTIMR,LXCL 
GLOBL LNMAP, OTRAS7, COOFLG, LHIRBS, LHIRBE, LHIRBB, INTPRI. LHIRBP 

.GLOBL INITFL. LHIREC., LHIREG, LHIRBA, $DETCH, COSOBT, SHARD, SCTRLS 

.GLOBL CDX#$DH, FRMERR., INIT. @SX0N, LOW, Lows, S#OTWT 

.GLOBL WIITIM. $SxXOFF,.LSWS, $8BIT, LITIME: S#¢RUN, $DHCDO. LSWS 

.GLOBL LOTEND, SB&LNK, $SOTFN, NMUMB, SPACE, DHTIMR., S#OTLO. LSTHL 

.GLOBL S#O0TFN, $NDICP, INTEN. FP$CDI, MBFFLG, FORK, $RBRK; CDIFLG 

.GLOBL LSW2, SNMSHD, CL#OPT, NEDSOT, $ICPFK, $DEAD, NEDCLO, SB&PNT 

.GLOBL LNPRIM, LSWLO, CDSTRT. SHISTP, LSTATE, FASTIN, CDSTOP 

.GLOBL COSBNO, COSBNI.LOTSPC., S$DNICP, PSW, KPARG6, LTTPAR 

.SGLOBL LINNUM, RDINT, RSR, RCVDON, RBR. MUXNUM, MXRBUF. MXLNT 
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Disable interrupts 

.MACRO DISABL iDisable interrupts 

BIS #340, @#HPSW 
. ENDM DISABL 

Enable interrupts 

. MACRO ENABL sEnable interrupts 

BIC @GHINTPRI, @#P5W 
. ENDM ENABL 

Call a routine in a system overlay 

.MACRO OCALL ENTADD 
IF B, ENTADD 

ERROR ;OCALL without entry address 

. ENDC 
CALL @#OVRHC 
WORD ENTADD 
_ENDM OCALL. 

The TTMAP and TTMAPX macros are used to map kernel-mode paré to the 

terminal character buffer area. The previous contents of paré map 

register are pushed on the stack and may be restored by using the 

UNMAP or UNMAPX macros. 
Ri must contain the line index number of the line whose buffers 

are being accessed. 
The difference between the TTMAP-UNMAP macros and the TTMAPX-UNMAPX 
macros is that the X-versions are more efficient but may only be 
used from within interrupt service routines where we are guaranteed 
to be running on the system stack. 
The TTMAP and UNMAP versions of the macros must only be 

in sections of code where the interrupts are disabled. 

. MACRO TTMAPX 
MOV LTTPAR(RL). @HAPARSG 

. ENDM TTMAP X 

. MACRO UNMAPX 
. ENDM UNMAP X 

MACRO TTMAP 
MOV @#KPARS, MAPHLD 
MOV LTTPAR(R1I)». @HAPARG 
ENDM TTMAP 

.MACRO  UNMAP 
MOV MAPHLD, G@#KPARG 
ENDM UNMAP 
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2 i Module header. This data must be the first data in this segment 
3 ; 

4 3 Overlay seqment ID word 

2 3 

& 000000 077167 TSTIOX: .RADSO /TIO/ 
7 i 

8 i Table of offsets to entry points in this module 
9 i 

10 900002 9000030 . WORD ININT-TSTIOX 
11 9000004 000172 . WORD TTINPT-TSTIOX 
t2 000006 000602 . WORD SILFET-TSTIOX 
13 QOOC10 00752 . WORD TTRSAV-TSTIG 
14 9000012 001270 . WORD TRNSTR-TSTIOX 
15 9000014 001346 . WORD NEDCHR-TSTIGX 
16 000016 001776 . WORD CDORTN-TSTIOX 
17 9000020 002106 . WORD CDIRTN-TSTIOX 
18 000022 001752 . WORD SNDFRE-TSTIOX 
19 3 

20 > Date areas 

al ; 
a2 000024 000000 MAPHLD: | WORD Oo iUsed by TTMAP macro 
23 i 
24 000026 O00 TIidPRA, . BYTE O »Nonvzera ==2 Request fork Level input process 
29 . EVEN 
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TSTIOX -- Relocatable terminal 
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—— Terminal 

000030 

000030 004567 

0090034 113704 

000040 001426 

000042 105037 

000046 006304 

000050 042774 

000056 032774 

000064 0601410 

000066 017405 

000072 052774 

000100 004767 

000104 000431 

000106 052774 

000114 000425 

000116 010346 

000120 113703 

000124 105037 

000130 006303 

000132 017305 

000136 002013 

000140 010504 

000142 042704 

000146 000304 

000150 0466304 

000154 111404 

000156 001765 

000160 004767 

000164 000762 

000166 012603 

000170 000207 

000716 

oO00000¢ 

O00000G 

0000006 
0000006 

0000006 
0000006 
000066 

0000006 

0000006 
QO00000¢6 

0000006 

170377 

0000006 

000006 

MACRO VOS.05 Tuesday 17-Jan-89 14:11 
input interrupt entry point 

OOOOONG 
0000006 

O000006 

0000006 

OR WAL cones sone 

F Receiver 

ININT: 

i Save registers RO, 

JSR 

RO, Ri, 
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MOVB 
BEG 

interrupt routine 

Page 4 

ININT ome 
‘euee trete cute tem cannes Sine: SeWin Se8te TRON SONOS GIGI OVER ShunD SeEnO GIEDH Time GUENE SOE: SOUT Guuty SimLD ction Chumh SqfaE GimNTD SOCC ROUDY BONE COME o~lm ahene GEER SORUD OREGS CORTE couEE cunee GUUHO eGRS cotmy SNES eAtaD COME GETS BIGCR FemES SRNOY wager weEEH EPEDC GEIST OLDE SUITE SPEND cence BEDS Geme ONEOe SHTE eenet Benet 

~ enter with interrupts disabled 

Ri. 4, and Ro. 

RS. TTRSAV iGave registers 

R4 and RS are now available. 

Determine which iine interrupted. 

@#LINNUM. R4 iGet interrupting line number 

is iBranch if mux line interrupted 

3 Interrupt came from a DIil line 

CLRB 
ASL 
BIC 
BIT 
BEG 
MOV 
BIS 
CALL 
BR 

3H: BIS 
BR 

; Interrupt 

1s: MOV 

MOVB 

CLRB 

ASL 

as: MOV 

BGE 

MOV 

BIc 

SWAB 

ADD 

MOVB 

BEG 

CALL 

BR 

AS: MOV 

j Finished 

re RETURN 

@#L INNUM iReset line number cell 
R4 iGet TSX line number index 
#RDINT, @RSR(R4) i Drop DLIl interrupt enable 

#RCOVDON: @RSR(R4); Did we receive a character? 
3S iBranch if not 

@RBRI(R4),.R35 iGet receiver buffer register info 
#RDINT, @CRSR(R4) iReenable DLIil interrupt 
TTINPT iProcess the character 
9% iFinished 

#RDINT, @RSR(R4) ;Reenable DL1I1 interrupts 

7 

came from a DZ11 or DHil line 

R3, -( SP) iGet another work register for mux 
@#HMUXNUM, RB iGet MUX number 
G#MUXNUM sReset cell 
R3 iConvert to word table index 

@MXRBUF(R3),. RS iGet MUX receiver buffer register 
4% iBr if mux silo is empty 
RS, R4 iGet receiver buffer info 
#°C<I 74007, R4 iClear all but line # 
R4 iMove to low order byte 
MXLNT (RZ), R4 iGet pointer into map table 
(R4),R4 iGet TSX line # 

as iBr if line not genned into TSX 
TTINPT iProcess the received cheracter 

at iGo see if more chars in mux silo 

(SP)+,R3 

iReturn from interrupt
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TSTIOX -- Relocatable terminal 

TTINPT -~- Process received character 

1 

z 

3 
4 

5 

& 

7 

8 
9 

10 

11 000172 010046 

12 000174 010346 

13 

14 

15 

146 0001746 042764 0000006 000000¢ 

17 

i 

19 

20 000204 032705 d00000¢G 

21 000210 001404 

2e 000212 052764 0000006 9000006 

23a 000220 000456 

24 

2 

Zo 

27 000222 9042705 1774060 

28 000226 016403 o000000G 

2? 000232 002411 

30 000234 032763 dO00000¢G 90000006 

31 000242 001045 

32 000244 032763 0000006 0000006 

33 000252 001007 

34 000254 000404 

35 000256 032764 O000006 000000¢C 

36 000264 001002 

37 0002656 042705 177600 

38 

39 

4Q 

41 000272 105705 

42 000274 001466 

43 

44 

45 

46 000276 120527 o000000¢ 

47 000302 001011 

48 000304 005703 

49 000306 002004 

50 000310 032764 90000006 0000006 

51 000316 001417 

S52 000320 0047467 000670 

53 000324 000452 

54 

55 

56 

57 000326 120527 o000000¢ 
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This routine stores the character into the initial ring buffer for the line 

and then requests a .FORK to trigger the actual input character processing. 

Inputs: 

R4 = Index number of interrupting Line. 

RS = Received character and status flags in DL1il format. 

TTINPT: MOV RO, -(SP) 
MOV R32, -(SP) 

i Reset input interrupt timer for the line 

Bic #$IITIM, LGWS(R4); Reset input interrupt timer for line 

i See if a framing error was detected 

BIT 
BEG 
BiS 
BR 

#FRMERR, RS iWas a framing error detected? 

7% iBroaf not 

#ERBRK,LSGWILOCR4);5et flaq saying break was detected 

2s ;Skip over special character tests 

j See if we should mask character to 7 bits 

7S: Bic 
MOV 
BLT 
BIT 
BNE 
BIT 
BNE 
BR 

6S: BIT 
BNE 

AG: BIC 

i Ignore nulls 

38: TSTB 
BEQ 

#°C377,R5 iMask character toe 8 bits 

LCLUNT(R4),.R3 iIs this line being used by CL? 
os ;Br if not 

#COSBNI. CL#GPT(R3); Binary input mode? 
2s iBr if yes -- Accept all characters 
#COSS8BT, CLAOPT(RG)i Is CL unit set for 8 bit support? 
3H iBr if 8 bit mode 

4% 
#$9BIT, LSW2(R4) i Is line set to receive 8-bit chars? 
3S iBr af yes 
#°C177,R5 iMask out all but 7 bits of character 

uniess this is a CL line in binary input mode 

RS iIs the character null? 
oS iIqnore nulls unless in binary input mode 

A See if character is ctri-S (XOFF) 

CMPB 
BNE 
TST 
BGE 
BIT 
BEQ 

10: CALL 
BR 

RS, #CTRLS iIs character ctr1l-S? 

1s iBr if not 

R3 its Line being used by CL? 
10% iBr if yes 
#$PAGE, LSW2(R4) 3 Is ctr1l-S processing wanted for line? 
2S iBr aif not -- treat ctrl-S like normal char 

GOT XOF iProcess the ctri-S character 

9¢ iFinished with character 

3 See if character is ctri-@ (XON) 

is: CMP B RS, #C TRL iIs character ctrl-Q? 
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page 5-1 
TTINPT -- Process received character 

279 000332 001011 BNE 2 iBr af not 
399 000334 005703 TST R3 3Is line being used by CL? 
60 000336 002004 . BGE 11% iBr if yes 
61 000340 032764 90000006 0000006 BIT #BPAGE, LSWECR4) its ctrl-Q@ processing wanted for line? 

62 000346 001403 BEQ ae: iBr if not -- treat ctrl-@ like normal char 
63 000350 004767 000666 118: CALL. GOT XON iProcess the ctri-Q@ character 
64 000354 000436 BR 9 
459 i 

46 i Move character into silo buffer for this line 
a? 3 

68 000356 004767 000076 eS: CALL IRINGP iStore character inta silo buffer 
49 i 

70 i Set flag requesting fork-ievel processing for this line 
71 i 
72 900362 032764 000000¢ 0000006 BIT #ENDICP,LSWIOCR4): Have we already requested input processing? . 
73 000370 001030 BNE 9$ iBr if yes 
74 000372 052764 99000006 0000006 Bis #¢NDICP,LSWIO(R4); Set flag saying input char processing needed 
75 000400 005237 000006 ING @#NEDCDI iS5ay input character processing needed 
76 000404 005727 O00000¢ TST #FASTIN sAre we to allow non-clock driven forks? 
77 0004190 001020 BNE 9 iBr af not 
78 000412 032764 O0000006 9000006 BIT #EDNICP,LSWIOCR4); Have we already done a fork this clock cycle 
79 000420 O0O1014 BNE a iBroaf yes -- Oniy do fork once per clock cycl 
B80 000422 032764 O00000¢ 000000G BIT #HEICPFK,LSWIO(R4); Is fork precessing already pending for line? 
Si 000430 001010 BINE 7s iBr if ues 
82 000432 105737 0000006 TSTB @#INITFEL ils system initialization complete? 
83 000436 001005 BNE 9S iBro af not ~~ Don’t fork till init complete 
84 000440 052764 90000006 0000006 BIS #SDNICP,.LSWIO(R4); Set flag saying we forked during cycle 
85 000446 105267 177354 INCB TTIFRK sRequest fork processing 
84 ; 
87 i Finished 

88 i 

89 000452 012603 I MOV (SP)+,R3 
90 000454 012600 MOV (SP)+, RO 
91 000456 000207 RETURN
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TSTIOX -- Relocatable terminal 

IRINGP -~-- Store character into 

1 

2 

3 
4 

3 

on 

7 

8 
9 

10 0004460 010144 

11 000462 0103464 

12 

i3 

14 

15 000464 005764 0000006 

16 000470 001425 

17 000472 016403 9000006 

18 000476 1105293 

19 000500 0203964 0000006 

20 000504 103402 

2i 000506 016403 O00000¢ 

22z 000512 010364 d00000G 

23 000516 005364 0000006 

24 

2 

ao 

27 000822 126454 0000006 

28 000530 101021 

29 000532 001404 

30 000534 032764 o00001 

31 000542 001014 

Se 000544 016403 90000006 

33 000550 002404 

34 000552 032763 99000000¢ 

35 000560 001005 

36 000562 010401 

37 000564 016103 9000000¢G 

38 000570 004773 0000006 

39 

40 

4i 

42 000574 012603 

43 000576 0126401 

44 000600 000207 

MACRO VO05.035 Tuesday 17-Jan-89 14:11 
Silo buffer 

O000006 

0000006 

0000006 

3 IRING input 

F Silo buffer for a line. 

3 Inputs: 

; R4 = Line index number. 

i RO = Character to be stored. 

TRINGP: MOV Ri. -(SP) 
MOV R3, -(SP) 

j Store character into silo buffer 

TST LHIRBS(R4) iAnY Space remaining in ring buffer? 

BEG as iBr aif not 

MOV LHIRBP(R4),.R3 ;Get pointer to next pos in ring buffer 
MOVB RS. (RG)+ iStore char into ring buffer 

CMP R3. LHIRBE(R4) iHave we gone past the end of the buffer? 

BLO 1% iBr if not 

MOV LHIRBB(R4),R3 iWrap around to the front of the buffer 

1s: MOV R3. LHIRBP (R4) sSave pointer for next character 

DEC LHIRBS(R4) iQne less free space available 

i if buffer is nearly full: send an XOFF to try to stop transmission 

CMPB LHIRBS(R4),LHIRBC(R4)iIs buffer nearly full? 

BHI 3S iBr if not 

BEG 22s sAlways send ctri-S at set point 
BIT #1, LHIRBS(R4) Send ctri-S on every other char if < set pt 
BNE 3s iBr if not time to send ctrl-S 

2s MOV LCLUNT (R4),R3 iIs this line a CL unit? 
BLT 4% iBr if not 

BIT #COSBNO, CLHOPTI(RG)i Are we in binary output mode? 
BNE 3S iBr if yes ~-- Cannot send XOFF 

4: MOV R4,Ri iGet line index number to Ri 

MOV LCDTYP(R1),.R3 iGet hardware device type index 

CALL @CDSXOF (RG) iCall routine to stuff an XOFF character 

j Finished 

3S: MOV (SP)+,R3 
MOV (SP)+,R1 
RETURN 

Page 6 

P is called to store a received character into the 
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TSTIOX -- Relocatable terminal MACRO V0O5.05 Tuesday 17-Jan-89 14:11 Page 7 
SILFET -- Fetch a character from the input silo 

i SBTTL SILFET -- Fetch a character from the input silo 
z 5m ee mee a a se nt em tm ms ie se i i a te i ee a a tt 

3 i SILFET is called to fetch the next character from the input sila. 
4 3 

2 3 Inputs: 

& 3 Ri = Line index number. 
7 F 

8 3 Outputs: 

9 i C-flag cleared ==> character is available. 
10 i C~flag se ==> No more characters in silos 
ii i RO = Character gotten from silo. 
12 i 
13 000602 0103464 SILFET: MOV R3, -(SP) 
14 000604 005046 CLR —{SP) sWill restore this into RO 
15 ! 

16 i See if there are any characters in the silo 
17 i 

18 000506 026161 9000006 900000G CMP LHIRBS(RL). LHIRBACRI):i Are there any chars in the silo? 
19 000614 001452 BEQ Bt iBr if silo is empty 
20 i 

ai i There are characters in the silo. 

aa i Get the next character out of the silo. 

md i 

24 000616 616103 000000¢ MOV LHIRBGIRIIL RG iGet pointer to next character 

ao 000622 112316 MOVB (R34, (SP) iFetch char from silo 
26 000624 O20361 000000G CMP R3, LHIRBEC(RI) ;Did we go beyond end of sila? 
27 000630 103402 BLO 1s iBr af nat 
28 000632 016103 0000006 MOV LHIRBB{RID. RS iWrap around to front of silo 

29 000636 010361 0000006 1s: MOV RG. LHIRBE (RI) iSave new pointer into silo 

30 000642 005261 9000006 INC LHIRBS(R1) iSay there is another free space in silo 
oi i 

ge ; If we have transmitted an XOFF because the silo was nearly full, 
33 i transmit an XON now if we have nearly emptied the silo. 
34 3 

35 000646 032761 O00000G 000000¢G BIT #$HISTP, LSWIO(RI)i Have we transmitted an XOFF? 
34 000654 001414 BEQ 2% iBr if not 
37 000656 016103 0000006 MOV LHIRBA(R1),R3 iGet total silo size 
38 000662 166103 90000006 SUB LHIRBS(R1i). RS iCompute # chars in silo now 
39 000666 120361 0000016 CMPB RB. LHIRBC+i¢R1i) i Is it time to send XON? 
40 000672 101007 BHI 2 iBr if not 
41 000674 042761 O00000G 000000G BIc #$HISTP, LGWIO(R1); Say XOFF has been cancelled 
42 000702 016100 00000G MOV LCODTYP(R1),R0 iGet device tupe cade 
43 000706 004770 0000006 CALL @CDSXON( RO) iCall routine to transmit an XON 

44 j 
435 F See if we need to transiate this character 

46 i 
47 000712 016103 0000006 2 MOV LOXTBL(RL). RS i;Get pointer to translation table 
48 000716 001407 BEQ a iBr if there is no transiation table 

49 000720 012300 46 MOV (R3B)+, RO iGet next entry from translation table 

90 000722 001405 BEG 3H iBr if hit end of table 
91 000724 000300 SWAB RO iGet external char to low order byte 
92 000726 121600 CMPB (SP),RO iDoes this match received character? 

93 000730 001373 BNE 4g iLoop if not 
34 000732 000300 SWAB RO iGet internal char to low order byte 
55 000734 1100164 MOVB RO, (SP) +Replace external char with internal char 
96 3 

a7 i We got a character
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3 There are no characters 

TSTIOX -- Relocatable terminal 

SILFET -~- Fetch a character from the input silo 

38 3 

99 000736 000241 3H: CLC 

60 000740 000401 BR 

6l 3 

62 

63 i 

64 000742 000261 So SEC 

69 j 

6&4 i Finished 

67 F 

68 000744 012600 Os: MOV 

69 000746 012603 MOV 

70 000750 000207 RETURN 

be: 

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

Page 7-1 

iSignal that we got a character 

available 

;Signal that no characters are available
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 TSTIOX -- Relocatable terminal 

TTRSAV -- Save registers for TT input interrupt 

1 SBTTL TTRSAV -~ Save registers for TT input interrupt 

2 J Scere ec a et ea hc ee em seme ere et el ee ee er, es i mee ee eee ee or me et 

3 i TTRSAV should be called from all terminal input interrupt reception 
4 i Toutines. It saves registers RO. Ri, and R4 and sets up the stack 
5 3 so that the RTI instruction that would normally return from the 

& i interrupt will return to this routine to restore the registers before 
7 i returning from the interrupt 

8 i This is done to allow us to defer doing a .INTEN until later in the 
9 i character processing. 

10 ; 

11 i Form of call: 
l2 3 

i3 i JSR RS,» TTROEAV 
14 3 
15 i Inputs: 

16 3 Interrupted PC and PSW must be on the top of the stack at the 
17 i tame that the JSR is executed. 
18 F 

19 000752 TTRSAV: 
20 ; 
ai i On entry, the following items are on the stack: RS, PC, and PSwW. 
and i Push RO, Ri; and R4. 

eo i 
24 000752 010046 MOV RO, -(SP) 
2o 000754 0101464 MOV Ri, -{SP) 
26 000756 010446 MOV R4,—-(SP ) 
27 000760 013746 0000006 MOV @#INTPRI.-(SP) iSave current running interrupt priarity 
28 3 

29 3 Say our running interrupt priority is 7 

30 ; 

31 000764 005037 9000006 CLR @#HINTPRI iSay running priority = 7 
3e j 
33 ; Now call calling routine as a coroutine 
34 ; 

35 000770 004715 CALL (RS) iCall calling routine as a coroutine 
36 3 
a7 3 Finished character input interrupt processing. 

38 i Restore values we pushed. 
39 i 

40 000772 012637 0000006 MOV (SP)+, @RINTPRI iRestore running interrupt priority 
41 000776 012604 MOV (SP)+,R4 
42 001000 012601 MOV (SP)+,R1 
43 001002 012600 MOV (SP)+, RO 
44 001004 012605 MOV (SP)+,R5 
45 i 
46 is At this point, only the interrupt PC and PSW are left on the stack. 
47 i See if we need to queve a fork request for input character processing. 
48 i 
49 001006 105767 177014 TSTB TTIFRK iDo we need to queve a fork request? 
50 001012 001420 BEG 9 iBr aif not 
51 001014 105067 177006 CLRB TTIFRK iClear fork request flag 
S32 001020 105737 Q000006 TSTB @#CDIFLG iIs character processing already active? 
53 001024 001013 BNE 9 iBr if yes 

54 001026 105237 9000006 INCB @#CDIFLG iSay we are doing input processing now 

oO 3 
56 3 Do a .INTEN as if we were accepting the interrupt initially 

o7 i (The stack is set up as if an interrupt just occurred) 

MACRO VOS.05 Tuesday 17-Jan-89 14:11 Page & 
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TSTIOX -- Relocatable terminal MACRO VO5S.05 Tuesday 17-Jan-89 14:11 Page 8-1 
TTRSAV -- Save registers for TT input interrupt 

98 ; 

599 001032 9004537 dO000000¢6 JSR RS, @HINTEN iDa Inten 
60 001036 900100 . WORD 100 iPriority = 5 
61 i 

62 i Now fork and call TT input processing routine 
63 ; 
64 001040 004537 90000006 JSR RS, C#FORK iDo . FORK 
65 001044 000000¢ . WORD FP#CDI iFork priority 
6&6 001046 004767 000004 CALL CIPFRK iCall TT input processing routine 

67 001052 000207 RETURN :Return to inten routine which exits from int 
68 i 
69 i Return from interrupt 

71 001054 900002 OS: RTI iReturn from interrupt 

m
m
,
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TSTIOX -- Relocatable terminal MACRO VOS5.05 Tuesday 17-Jan-89 14:11 Page 9 
CIPFRK -- Fork level input character processing 

1 SBTTL CIPFRK -- Fork level input character precessing 
2 Brot ee ee a cee me i mee ae oe ae ec ey ee mn se nt i it ty ee ey a eee i te a ~ 

3 s CIPFRKA is called at fork level to do input character processing. 
4 i 

29 9001056 010146 CIPFRK: MOV R1,—-(SP) 
& 001060 010446 MOV R4, -(SP) 
7 ; 

8 i Begin loop to service each line 
9 i 

10 001062 012701 000002 MOV #2,R1 ;Start with line 1! 
11 i 

12 ; See if this routine needs input character processing 
75 ; 

14 001066 032761 OQ00000G 0000006 14: BIT #$HARD, LSW3(RI) i Is this a real line? 
15 001074 001435 BEQ 3¢ iBr if not 
16 001076 DISABL si; %# Disable interrupts ## 
17 001104 032761 O00000¢G 000000G BIT #ENDICP, LSWIO(R1);;; Does this line need input char processing? 
18 001112 001423 BEG 2 i353 Br if not 
19 001114 032761 oO00000E 000000G BIT H#EICPFK,ALGWIO(RII:ii; Are we doing processing now? 
20 O0O01lle2e 001017 BNE 2s i3;3Br if yes 
2d i 

ea i This line does need input character processing 
a3 ; 
24 001124 0O52761 O000006 0000006 Bis #HEICPFK, LSWiO(RII;;i Set flag saying processing taking place 
29 OO1LL32 ENABL s#* Enable interrupts #*# 

26 001140 042761 0000006 0000006 Bic #ENDICP,LSWIOC(R1); Say input character processing has been done 
27 001146 010104 MOV R1,R4 iGet line index number in R4 also 
28 001150 004771 0000006 CALL @LINIR(R1i> 3Call input processing routine for line 
297? 001154 042761 OQ00000G 0000006 Bic #SICPFK,~LSWIOCRI): Say no longer doing input processing 
309 F 

ai i See if there are more lines to check 
32 3 

33 001162 of: ENABL i## Enable interrupts #+# 
34 001170 062701 000002 36: ADD #2,R1 iGet next line index number 
35 001174 020127 0000006 CMP Ri. #LSTHL. iHave we done all lines? 
36 001200 101732 BLOS 1% iLoop if more to service 
37 i 

38 i Seay fork level input processing is finished 
39 i 

40 001202 105037 o000000¢ CLRB @G#CDIFLG iSay input processing finished 
41 i 

42 i Finished 
43 ; 

44 001206 012604 MOV (SP)+,R4 
435 001210 012601 MOV (SP)+,R1 
45 001212 000207 RETURN 
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TSTIOX ~- Relocatable terminal MACRO VO5S.05 Tuesday 17-Jan-89 14:11 Page 10 
GOTXOF -- Process received XOFF character 

1 .SBTTL GOTXOF ~-— Process received XOFF character 
2 BMT re are meee sree senee aneme eee sens same sores seeus seete timer cuit einen sane ens are ntese caste sates some tnten teens stan tenis anata came stae enent Gain pimee Gents SONts tems etree cent mina euee Gowte Soume Siete stent sam tuts mt eter Sets Aunt conen Ome simet mints sne== snes stmet aint Satce Sotec SCOr: cease macs URE sub Sunt SeuCd GLORY Some SOaNG wibit Yee twee oops seme enue. sume 

3 i GOTXOF is called when we receive an XOFF (ctri-S) character. 
4 i It suspends transmission. 
+) i 

6 3 Inputs: 
7 i R4 = Line index number. 
8 3 

9 001214 0101446 GOTXOF: MOV R1,-<(SP) 
10 001216 010401 MOV R4,Ri iCarry line index number in Ri 
il i 

12 i; Set flag saying transmission is to be suspended 
12 : 

14 001220 052761 0000006 0000006 BIS #HECTRLS; LSWG(R1); Set flag saying ctri1-S received 
15 ; 

16 i Call device-dependent routine to stop the transmitter 
17 i 

18 001226 016100 0000006 MOV LODTYP(R1),.RO0 +Get comm device type code 
19 001232 004770 0000006 CALL @CDSTOP (RO) iStop the transmitter 
2) i 

ai i Finished 

2a i 

23 001236 012601 MOV (SP)+,.R1 
24 001240 000207 RETURN 

a
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TSTIOX -- Relocatable terminal 

GOTXON -~- Process received XON character 

1 

2 

3 

4 

5 

6 

7 

8 001242 010146 

9 001244 010401 

10 

ii 

12 

13 001246 042741 O000008 oo00006 
14 

15 

16 

17 001254 016100 0000006 

18 001260 004770 0000006 

19 

20 

ai 

22 001264 012601 

23 001266 000207 

MACRO VOS.05 Tuesday 17-Jan-89 14:11 Page ii 

OTXON -~- Process received XON character 
H Sire cree weenn emerm sents wests coame naw mews cores ance eter Cur seeth Sst Sens weet Shlin int ee SOND UE cree Somes comes cuter ment Grune cette Senne crow Some UNE Crm Crm Grtir Gente m= Gur TeeOD ‘8 SOU Senn mwee Gout Gime Sint: GObmE Gu=DN sitet weeee neue some conse Gom=t cutee Kentt GieLD stnet Snape Svar eiuar Genie en=te sneer secer eqnee sence 

GOTXON is called when we receive an XON (ctri-@) character. 

fa
e 

a
y
 

tw
e 

fe
e 

“p
e 

Inputs: 

R4 = Line index number. 

GOTXON: MOV Ri, -(SP) 

MOV R4,Ri iGet line index number to Ri 

i Clear flag that says output is suspended 

Bic #ECTRLS, LSWGCR1I; Cancel control-S output suspension 

+ Calli routine to restart output to the line 

MOV LCODTYP (RI), RO 
CALL @CDSTRT(RO) 

iGet device type code 
iCall routine to start transmitter 

i Finished 

MOV (SP )+,R) 
RETURN 

a
a
n
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TSTIOX -- Relocatable terminal 

TRNSTR -~- Start line transmitter 

1 

2 

3 
4 

9 

a) 

7 

8 
9 

10 001270 010046 

11 001272 010146 

l2 001274 O16101 9000006 

13 

14 

15 

16 001300 032761 O000006 

17 001306 001014 

18 

i9 

20 

21 001310 032761 9o00000¢c 

ee OO1316 O01010 

es 001320 032761 do00000¢ 

24 0013265 001404 

26 
a? 

28 

29 001330 016100 0000006 

30 001334 0047790 0000006 

oi 

ae 

i 

34 001340 012601 

39 001342 012600 

36 001344 06000207 

0000006 

0000006 

OO00006 

MACRO VOS.05 Tuesday 17-Jan-89 14:11 Page 12 

.SBTTL TRNSTR -- Start line transmitter 

3 TRNSTR is called each time a character is added to a terminals 
i output buffer to try to start the transmitter for the terminal. 
s All registers are preserved. 

3 Inputs: 

3 Ri = Virtual line index number 

TRNSTR: MOV RQ, -( SP) 
MOV Ri,-(SP) 
MOV LNPRIM(RID. RI iGet primary line index number 

i Never try to start output for a detached job 

BIT #$DETCH,LGW(R1) i Is this a detached job? 
BNE 9 iBr if yes -~ No output to detached jobs 

i Don’t start output if output has been suspended. 

BIT #<SCTRLS'SDEAD>, LSW3OC(R1); Line suspended or dead? 
BNE PS iBr aif yes 
BIT #$HARD,LSWStR1) its hardware connected to this line? 
BEG ot +Br if net 

: Line is able to receive a character. 
i Call device-dependent routine to start output. 

MOV LODTYP (RI), RO iGet comm device type index 
CALL @CDSTRT (RO) iCall routine to start transmitter for line 

; Finished 

P$ MOV (SP)+, Ri 

MOV (SP)+, RO 
RETURN
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page 13 
NEDCHR -~- Get next char for device driver 

i SBTTL WNEDCHR ~~ Get next char for device driver 
2 Bre rr er ese i te ee i i et tt a i a 
3 ; NEDCHR is called from a terminal device driver to get the 
4 j next char that is to be sent to the terminal. 
2 ; 

6 i Inputs: 
7 3 R4 = Physical line number for which a character is being gotten. 
8 3 

9 i Outputs: 
10 ; C~flag cleared ==> Another character is available. 
ii i C-flag set ==> No more characters available. 
i2 i RO = Character to send if C-flaqg cleared. 
i3 j 

14 9001346 010146 NEDCHR: MOV Ri,-(SP) 
15 001350 010246 MOV R2:.—-(SP) 
16 001352 010446 MOV R4,-(SP) 
17 i 

18 i See if we need to send an XOFF (ctr1-9) 
19 3 

20 001354 032764 000000G 0000006 BIT #ESXOFF, LSGWIO(R4);i Do we need to send an XOFF? 
2i 001362 001406 BEQ 12s ;Br if not 
@2e 001364 042764 9000006 0000006 Bic #ESXOFF,LSWIOCR4); Clear fiaq saying XOFF needed 
23 OO1372 112700 90000006 MOVB #CTRLS, RO iGet ctri-S character 
@#4 001376 000556 BR ids iGo send it 
aw) i 

ad i pee if we need to send an XON (ctri-@) 
a7 3 
28 001400 032764 O00000G6 0000006 12¢8: BIT #$SXON, LSGWIO(R4); Do we need to send an XON? 
2? 001406 001406 BEG 134 iBr if not 
30 001410 042764 0000006 0000006 BIc #$SXON.LSWIO(R4);i Clear flag saying XON needed 
31 001416 112700 0000006 MOVB #CTRLQ, RO iGet ctri-G@ character 
ge 001422 000544 BR 154 3Go send it 
33 ; 

34 3 Get virtual line number ta Ri 
30 F 

36 001424 116401 O000006 138: MOVB LNMAP(R4),R1 Get virtual line number for this phys line 
37 3 

38 s Determine if output to line is suspended due to Control-S character 
39 ; 

40 001430 032761 oO00000G 000000G BIT #¢$INIT,LSWC(R1) iHas line been initialized yet? 
41 001436 001540 BEG 8% iBr if line is not initialized 
42 001440 032764 0000006 0000006 BIT #$CTRLS, LSWS(R4)iIs output to line suspended? 
43 001446 001134 BNE Bt iBr if yes 
44 i 
45 $s See if the next character is coming from a message buffer 
AS i 

47 001450 0146402 0000006 2s: MOV LMSGBF (R4),.R2 iIs output coming from a message buffer? 
48 001454 001414 BEQ 3H iBr if not 
49 001456 016200 9000000¢G MOV SBéPNT (RA). RO iGet address of next character in buffer 
90 001462 005262 0000006 INC SBSPNT (Re) sAdvance the character pointer 
S31 001466 112000 MOVB (RO)+, RO iGet the character from the buffer 
92 001470 O01110 BNE be 3 iBr if we got @ character to send 
53 001472 016264 O000006 9000006 MOV SBéLNKCR2), LMSGRFCR4) i Remove this element from list for job 
94 001500 004767 000246 CALL SNDFRE iFree the message buffer 
55 001504 0007641 BR a iSee if there is another to send 
26 3 

D7 F See if line is cross connected to a CL line



s
a
 

Tuesday 17-Jan-89 14:11 Page 13-1 

LXCLICR4),R2 iIs line cross connected to a CL line? 

14% ;Br if not 

CLELIX(R2),.R1i iGet # of line CL unit is using 

SILFET iTry to get char from input silo 

eb: 3 iBr aif got a character 

8s iNo character to transmit 

i Determine how many characters are in terminal output buffer for line 

LOTSIZ(R1),.R0O ;Get size of output character buffer 

LOTSPC (RI), RO iDetermine number of characters 

BS Br aif there are no characters in output buf 

j If we are about to run out of characters, see if we need 

to give the job an execution priority boost 

LSTATE(Ri), #S$0TFN 3 Is job already in a high-priority state? 
10% iBr if yes -~ no need to boost priority 
LITIMECRI) iIs this an interactive job? 
11% iBr if yes 
LSTATE (Rid, #S80TLO i Non-interactive high priority state? 

10% i;Br if already in hiqh prio state 

RO, #9. »Are we really about to run out of chars? 
5 iBr aif yes -~ Definitely give boost 
LSTATE(RI), #S$0TWT i Is job waiting for output buffer space? 

108 iBr if not 

RO. #OTRASZ iAre we down to reactivation point? 

10% iBr if not 

7% iBr aif yes ~-- reactivate user 

LSTATE(R1i), #S$$RUN ; Is job in a run or wait state? 

10% iBr if in wait state -- Don’t boast 

#¢SOTFN,_LSW7(R1)i Set flag to cause clock int to boost priority 
@C#HNEDSOT iSay we need yob scheduler processing 

next character from normal terminal output buffer 

LOTPNT (RI), Re iGet pointer to next character in buffer 

iMap kernel PAR 6 to TT buffer for job 
iGet next character from terminal buffer 

iRemap kernel PAR 6 

LOTSPC (RI) iSay there is one more char space in buffer 

Re, LOTEND( RI) iDid we just go beyond end of buffer? 

46 iBr if not 

LOTBUF (RID. Re iWrap around to front of buffer 

Re, LOTPNT(R1) iSave updated buffer pointer 

(R2)+, RO 

There is a character to send. 

TSTIOX -- Relocatable terminal MACRO VO5. 05 

NEDCHR -- Get next char for device driver 

583 j 

39 001506 016402 OQ00000¢ 3S: MOV 

60 001512 002406 BLT 

61 001514 016201 0000006 MOV 

62 001520 004767 177056 CALL 

63 001524 103072 BCC 

64 001526 000504 BR 

65 F 

56 

47 i 

68 001530 016100 000000¢G 144: MOV 

69 001534 1466100 9000006 SUB 

70 0013540 001477 BES 

71 i 

72 

73 ; 

74 3 

75 001542 026127 0000006 9000006 CMP 

7464 O0O1850 1014323 BLOS 

77 001552 005761 OQ00000G TST 

78 001556 001004 BNE 

79 001560 O26127 9000006 0000006 CrP 

80 001566 101424 BLOS 

81 001570 O20027 O90005 Lid: CMP 

B82 001574 103410 BLO 

83 0018576 O26127 9000006 90000006 CMP 

84 001604 O0O1015 BNE 

85 001606 020027 0000006 CMP 

86 001612 003012 BGT 

87 001614 000404 BR 

88 001616 026127 9000006 0000006 &#: CMP 

89 001624 101005 BHI 

90 001626 052761 dO00000¢6G 0000006 74: BIS 

91 001634 005237  9000000G INC 

92 ; 

93 i Send 

94 3 

95 601640 016102 0000006 ios MOV 

94 001644 TTMAP 

97 001660 112200 MOVB 

98 001662 UNMAP 

99 001670 9005261 0000006 INC 

100 001674 oO20261 0000006 CMP 

101 001700 103402 BLO 

102 001702 016102 0000006 MOV 

103 001706 010261 0000006 46: MOV 

104 

105 

106 

107 

108 001712 016402  Q000006 I$: MOV 

109 001716 001406 BEG 

119 001720 O12201 14s MOV 

111 001722 001404 BEO 

ti2 001724 120001 CMPB 

113 001726 001374 BNE 

114 001730 ooos30ol SWAB 

+ 

$ 

; See if we need to do any character translation. 
+ 

: LOXTBL(R4), Re iis there a character translation table? 

15% iBr if not 

(RE)+,R1 iGet entry from translation table 
15% iBr if hit end of table 

RO, Ri iCompare character with that in table 
146% iBr if no match 

Ri iGet replacement char toa low order 

i
,
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TSTIOX -- Relocatable terminal 

NEDCHR -- Get next char for device driver 

115 001732 110100 MOVB 

116 ; 

117 i We have a character 

118 i 

119 001734 000241 154: CLC 

120 001736 9000401 BR 
1e2l ; 

l22 ; 

1293 i 

124 001740 000261 8s: SEC 

125 3 

126 i Finished 

127 i 

128 001742 09012604 OS: MOV 

129 001744 012602 MOV 

130 001746 012601 MOV 

131 001750 000207 RETURN 

MACRO VO05.05 Tuesday 17-Jan-89 14:11 

: eum FFD 

9 

No characters left to send 

(SP)+,R4 
(SP)+,R2 
(SP)+,R4 

to 

Page 13-2 

}Get replacement character 

in RO 

;Signal success on return 

sSignal failure on return
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TSTIOX ~~ Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page 14 
NEDCHR -- Get next char for device driver 

1 

as 
Bae te se te Se ie Men Sn te ts sn St et te et es eS tn nt Sse 

4 j SNDFRE is called to return a system message buffer to the free list. 
2 i 
& i Inputs: 

7 i R2 = Address of system message buffer to be freed. 
8 i Interrupts must be disabled when this routine is called. 
9 i 

10 .GLOBL SNMSHD, SB4LNK. NMUMB, MBFFLG 
11 
12 001752 SNDFRE: 
123 : 

14 ; Return buffer to free list. 
15 3 
16 001752 013762 0000006 0000006 MOV @#SNMSHD, SBELNK(R2); Add buffer to free list 
17 001760 010237 000000G MOV R22. @RSNMSHD 
18 001764 005237 0000006 INC @GHNMUMB iIncrement # free message buffers 
19 i 
20 i Set flag saying a message buffer has been freed so clock routine 
al i$ will restart any waiting jobs. 
ard 3 
23 001770 005237 9000000¢ INC @C#MBFFLG iSet flag for clock routine 
ah i 

mo i rainished 

2d 

27 001774 000207 RETURN
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page i5 
CDORTN -~- Clock driven output character processing 

i SBTTL CDORTN -- Clack driven Output character pracessing 
2 5 mac ae ee ne ee emi mm mse re ea a ee ee em rm 

3 i CDURTN is called on every clock tick (50/60 Hz) to do clock 
4 ; driven output character processing. 

a i 
6 001776 010146 CDORTN: MOV Ri,-<(SP) 
7 002000 005037 600000¢G CLR @#NEDCDO iSay don’t need output processing 
8 F 
9? i Do processing for CL lines 

tf) 3 

11 002004 005737 600000¢ TST @#NEDCLO iNeed CL output processing? 

12 002010 9001404 BEG 1% iBr if nat 
ao 002012 005037 do00000c CLR @H#NEDCLO »Reset CUP By Eo prac ees sng-needed flag 

14 002016 004737 0000006 CALL @#CLTIMR iCall routine for CL line 
15 i 

16 i Do output character processing for DH11 and DHV11 lines 
i7 i 

18 002022 012701 O00000¢ 1$: MOV #LSTHL, RI iGet index to last line 
19 002026 032761 O00000¢6 0000006 2: BIT HEDHCDO. LSWIOCRII; Is clock-driven processing needed for line? 
20 002034 001415 BEG 4% ;Br aif not 
21 002036 O26127 0000006 0000006 CMP LCODTYP(Ri)d, #CDX#VH;i Is this a DHV1il line? 
ae 002044 001404 BEG 3 ir if yes 
23 002046 026127 O000006 0000006 CMP LCODTYP(R1). #CDX#$DH; Is this a DH11 line? 
24 002054 0010095 BNE 4% Br if not 
25 002056 042761 O000006 O000006 UF: Bic HEDHCDO.LGWIOCH1): Clear processing-needed flag for line 

26 002064 004737 Q000006 CALL @#DHT IMR Gall clock driven routine for DH 
27 002070 162701 000002 . AG: SUB #2.R1 iGet next line index number 
28 002074 0033954 BGT 2% jLoop if more lines to check 
29 i 

30 i Sau processing is finished 
oi i 

32 002076 105037 o000000¢ CLRB @G#CDOFLG iSay processing is finished 
33 i 
34 i Finished 

35 3 

36 002102 012601 MOV (SP)+, Ri 
37 002104 000207 RETURN
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page 16 
CDIRTN -- Clock driven input character processing 

i ‘SBTTL CDIRTN ~-- Clock driven input character processing 

3 i CDORTN is called on every ciock tick (50/60 Hz) to do clock 
4 i driven input character processing. 

o 3 

6 002106 010146 CDIRTN: MOV Ri,-(SP) 
7 002110 010444 MOV R4,-(SP) 
8 002112 005037 O000006 CLR @#NEDCDI iSay don’t need input processing 
Oo . 

10 i Begin loop service each line 
1i i 

12 002116 012701 O00002 MOV #2,R1 iStart with line 1 
173 : 

14 i See if this routine needs input character processing 
15 i 

16 002122 032761 O00000¢G 0000006 18: BIT #BHARD, LSW3(RL) i Is this a real line? 
17 002130 001440 BEG 3 iBr if not 
18 002132 DISABL 33; %# Disable interrupts ## 

19 002140 032761 O00000¢ 0000006 BIT #ENDICP, LSWIOtCRII;;:i Does this line need input char processing? 
20 002146 001423 BEG 2s i333 Br af not 
21 002150 O32761 0000006 0000006 BIT HEICPFK,LGWIOCRII;;; Are we doing processing now? 
ee 002156 001017 BNE a $ ii; Br af yes 

mid 
a4 ; This Line does need input character processing 

29 
26 002160 052761 9000006 9006006 BIS HEICPFK,ALSWIOC(RII;+;iS5et Flag saying processing taking place 

a2? 002166 ENABL. i## Enable interrupts #+# 
28 002174 042761 0000006 0000006 Bic #ENDICP, LSWLOC(RI); Say input character processing has been done 
29 002202 010104 MOV R1i,R4 iGet line index number in R4 also 
30 002204 004771 0000006 CALL @LINIR(RI) iCall input processing routine for line 
31 002210 042761 0000006 0000006 BIC #EICPFK,LSWIOC(RI); Say no longer doing input processing 
Se 002216 042761 O00000G 0000006 2% BIc H#EDNICP, LSWIOC(RI); Say input processing done for clock cycle 
33 i 
34 3 See if there are more lines to check 

30 F 

34 002224 ENABL. i## Enable interrupts #* 
37 002232 062701 000002 3: ADD #2,R1 iGet next line index number 
38 002236 O20127 0000006 CMP Ri, #LSOTHL iHave we done ali lines? 
39 002242 101727 BLOS 1% iLoop if more to service 

AO i 

41 i Say clock driven input processing is finished 
42 3 

43 002244 105037 oO000000G6 CLRB @#CDIFLG iSay clock driven input processing finished 

44 i 

AS i Finished 

44 ; 
47 002250 012604 MOV (SP )+, R4 
48 002252 012601 MOV (SP)+,R) 
49 002254 000207 RETURN 
90 O0000!1 . END 

Errors detected: 

ett Acsembler statistics 

Work 

Work 

File 

0 

reads: O 

file writes: O
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 
CDIRTN -~ Clock driven input character processing 

Size of work file: 248 Words ¢( i Pages) 

Size af core pool: 17920 Words ¢ 70 Pages) 
Operating system: RT-11] 

Elapsed time: 00:00:12. 37 

DK: TSTIOX, LP: TSTIOX=DK: TSTIOX/C/N: SYM 

Page 14-1
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TSTIOX -- Relocatable terminal MACRO VO5.05 Tuesday 17-Jan-89 14:11 Page S-i 
Cross reference table (CREF VO05. 05) 

SBR IT 1-26 eae 

$CTRLS 1-24 10-14 11-13 12-21 13-42 
$DEAD 1-29 12-21 
$DETCH 1-24 12-16 
$DHCDO 1-26 15-19 15-25 
$DNICP 1-31 9-78 24 16-32 
$HARD 1-24 9-14 l2-23 16-16 
SHISTP 1-30 7-35 f~-44 
SICPFK 1~29 9-80 9-19 Fm a4 P-2g 16-21 16-26 
SIITIM 1-26 9-16 
SINIT 1-25 13-40 
SNDICP 1~28 g- 72 eas P17? Pad 16-19 6-28 
$PAGE 1-27 a ak 0) 27 Od 
$RBRK 1-28 ro ear 
$SOTFN 1-27 13-90 
$SXOFF 1-26 13-20 13-22 
$SXON 1-25 13-28 13-30 
CDIFLG 1-28 8-52 8-544 Pom ACY 16-43% 
CDIRTN 3-17 16-64 
CDOFLG 1-23 15-3 
CDORTN a-lé 15-47 
CDSTOP 1-30 10-19 
CDSTRT 1~30 11-18 L2°20 
~DSXOF i-2e 6-38 
CDSXON 1-22 77-43 
CDX$DH 1-25 15-23 
CDXSVH 1-22 15-21 
CIPFRK B-66 9-OF 
CLéLIX 1-20 13-61 
CLSOPT 1-29 9-30 ve oat 7 6-34 
CLTIMR 1-22 15-14 
COS8BT 1~24 0 Poa 
COSBNI i-3i 9-30 
COSBNO 1-31 6-34 
CTRLG 1-22 oo eae 13-31 
CTRLS 1-21 I~ 4S 13-23 
DHT IMR 1~27 15-25 
FASTIN 1-30 0 Soll) 
FORK 1-28 8-54 
FP€CDI 1-28 B-O5 
FRMERR 1-25 o~ 20 
GOT XOF ko aakw 7 10-9# 
SOT XON 9-63 11-8# 
LNINT 3-10 4-H 
INI TFL 1-24 re Pak 
INTEN 1-28 8-09 

INTPRI 1-23 8-27 B-31lt B-40+# 9-25 9-33 16-27 
IRINGP 9-48 6-1O# 
KPARS 1-31 13-96 13-96% 13-988 
LCODTYP 1-21 6-37 7-4e 10-18 1i-1i7 lead 15-21 
LOLUNT 1-21 97-28 6-32 
LOX TBL 1-20 7-4? 13-108 
LHIRBA 1-24 7-18 7-37 
LHIRBB 1-23 6-21 Vit ot=! 
LHIRBC 1-24 bn / Vetta d 
LHIRBE 1-23 6-19 7oeo 

1
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TSTIOX -- Relocatable terminal 

Cross reference table (CREF VO5. 05) 

LHIRBG 
LHIRBP 
LHIRBS 
LINIR 
L.INNUM 
LITIME 
LMSGBF 
LNMAP 
LNPRIM 
LOTBUF 
LOTEND 
LOTPNT 
LOTSIZ 
LOTSPC 
LSTATE 
LOTHL 
LSwW 
LSW1O 

LSwWe 

LSW3 
LSWS 
Loh 7 
LYTTPAR 
Exch 
MAPHLD 
MBFFLG 
MUX NUM 
MXLNT 
MXRBUF 
NEDCDI 
NEDCDO 
NEDCHR 
NEDCLO 
NEDSOT 
NMUMB 
OTRASZ 
OVRHC 
PSW 
RBR 
RCVDON 
RDINT 
RSR 
Sé$RUN 
S$OTFN 
Sé0TLO 
S#OTWT 
SBSLNK 
SBéPNT 
SILFET 
SNDFRE 
SNMSHD 
TRNSTR 
TST IOX 
TTIFRK 

1-24 
1-23 
1-23 
1-21 
1-32 
1-26 
1-22 
1-23 
1-3 
1-21 
1-27 
i-22 
i-21 
1-31 
1-30 
1-27 
1-25 
1-30 
9-26% 

16-31% 
1-29 
1-26 
i-26 
LOK 1-29 
i-3i 
1-22 
Jaa 
1-28 
1-32 
1-32 
1-32 
1-21 
1-21 
s715 
1-29 
1-29 
1-27 
1-23 
1-20 
1-31 
1-32 
1-32 
1-32 
1-32 
1-26 
1-28 
1-27 
1-25 
1-27 
1-29 
3-12 
3-18 
1~29 
3-14 
1-16 
324k 

7m 4 

6-17 

6-15 

9-28 

4-15 

13-77 

13-47 

13-36 

le-i2 

13-102 

13-100 

13-99 

i3-68 

13-49 

13-75 

9-35 

12-16 

or eak 

99-29% 

16-324 

5-95 

9-14 

O- bok 

13-9048 

13-96 

13-59 

13-95% 

14-10 

4-35 

4-43 

4-38 

5-7 5# 

15-7 

13-144 

15-11 

13-91+# 

14-16 

13-85 

7-29% 
bo De 

14-10 
13-50% 
13-62 
14-128 
14-16 

3-10 
B49 

MACRO VOS. 05 

9-334 

A~29 
a ry go ae 

Oe Oe 

i4~-Lo# 

14-178 

3-14 
G—5 14 

Tuesday 

16-18% 

vie 

17-Jan-89 14:1) 

7-18 

16-27% 

3-13 

7-3O# 

5-- G44 
Me eed 19-19 

{47 

15-36% 

Page S-2 

| 7-38 

7-35 

15-25% 

14-14 

7-414 
16-19 

9-17 

16-21 

ij
 i 

9-19 

16-26% 

3-18 

9~24 # 

16-28 

m~
™,
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TSTIOX -- Relocatable terminal MACRO VO5. 05 

Cross reference table {CREF VOS. 05) 

TTINPT ani 4-227 a) oll 
TTRSAV 3-13 - 4-10 B-19# 

Tuesday 17-Jan-89 14:11 Page 5-3 

sa
t,



am
. 

ah
, 

TSTIOX -- Relocatable terminai MACRO VO5. 05 

Cross reference table (CREF VOS5. 05) 

DISABL 2-6 9-16 16-18 
ENABL 2-12t 9-25 F~33 L6-27 
OCALL 2-18# 
TTMAP 2-484 13-96 
TTMAP X 2 SOF 
UNMAP 2-S3F 13-98 
UNMAP X 2-454 
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