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1 TITLE TSDBUG -- TSX-Plus debugging module 

Z .ENABL LC 
a .DSABL C¢BL 
4 .ENABL AMA 
9 000000 .CSECT TSDBUC 

& QOO0000 O145e2/ TSDBUG: .RADSO /DBG/ iSustem overlay id 
7 me re ae cent ce ee ne tat se ne eh se nt nt et tr ie ts san tt mats esr ey een nh emt ce en emt mmr te tn 

8 3 This module implements the TSX-Plus program debugging facility. 

9 
10 3 Capuright (ec) 1984. 

ii i Sai Computer Systems. Fre. 

12 ; Nashville, Tennessee USA 

13 i ALL rights reserved. 

14 i 
i) i Macro calls 

14 ; 
17 JMCALL  . TTYIN, . TRYOUT 

i8 i 

19 i Global definitions 
20 3 

2 .GLOBL DBGENT. BRKIENT. DREGBRK, DBGTRP 

an j 
23 ; Global references 

a} i 

2o .GLOBL D. BYTM, D. BKAD, D. RLBS. D. SVCH. D. NMBF. D. LOC 

ad .GLOBL D. VALA,D. ViFL.D. VAL2. D. V2FL,.D. LOCM 

a? ,OLOBL D. RO, D.RiI,D. Re. dD. R3.)D. R4,.D.R5,D. R6,.D. R?7 

23 .GLOBL D. FLAG, DSSSIP. DSDBRK, DSIBRK, DSSERK. D. BANM 

2? _GLOBL D. BASV, DSDMON. D. DADR. D. DOLD, D. DTRG 

30 .GLOBL D#DVAL. DSIPND, D#BKST. D. PS. UMODE, UPMODE 

i .S8LOBL D. SPSV,D. NMHE. D. START. D. END. DSF BRK 

ge .@LOBL PUTCHR, CORUSR, OVRHC, UPMODE, PSW, D. PCNT 

3.3 .GLOBL LSW9, $DBGRK, DERUN, D. LVAL, D. MASK, DSCKBK 

34 .SLOBL D#INIT,. #DEBUG., D. PCOL, D. ILEN, D&TSTP 

35 .SOLOBL D. PENT. DPSDAA, DPSLAA. D. CBRK 

34 i 

37 i Macro definitions 
38 i 
39 MACRO OCALL ENTADD 
40 CALL OVRHC 

4i . WORD ENTADD 
42 . ENDM QOCALL 

43 i 
44 . MACRO ERR ERRMSG 

495 MCRY ERRMSG, Rd 
4S MP ERRPRY 
47 . ENDM ERR 
48 i 

49 MACRO TPRINT STRING 

90 _ IF NB STRING 
ol MOV STRING, HO 
De . ENDO 
Did CALL DGPRT 
a4} . ENDM TPRINT 
He ; 
2h MACRO PRINT STING 
a7 JOR Re» LOTTAY
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we .ASCIZ "STRING?" 
oF . EVEN 
4O . ENDM PRINT 
oi 3 

ba 3 EMT argument blocks to cantrol terminal debug mode 

O33 i 

64 000002 OO1 Lit ONEMT: . BYTE 1,411 i Turn on debug mode 
65 000004. O00 til OFFEMT: . BYTE O. 111 iTurn of f debug mode 

456 ; 

&7 3 ASC character values 

68 3 
59 OOOO 1 CR as 15 iCtarriage-return 

70 NOO01.2 LF = le ilane-feed 

74 OO000% RELL Fu OF iReld 
7m OOOO1LO BKSPAC = 10 i Backspace 
73 OOOO 1 TAB = 11 i Fab 
74 QOO0040 SPACE ws 40 iSpace 
7a NO005-+ COMMA a 34 i Comme 
7& i 

7? i; ASSemMbly parameters 
7 3 
79 OO0020 TROTRP = 20 iTrace trap flag in PSW 
80 OO0010 COLOPN = 8. iColumn number where operand is toa go 
Bi i 

B22 i Errear messages 
83 i 

A4 .NLIST BEX 
85 000006 11k 156 165 EM@IRC: ASCIZ /S/Invalid RADDSO character/ 
846 0000346 Lil 156 166 EMBIVC: .ASCIZ /Invalid command’ 

7 QO00084 til 156 156 EM$IVL: .ASCIZ /Invalid values 
B88 000074 11} 1356 166 EMSIIV: .ASCIZ /Invalid regqister/ 
89 OO0115 til 1546 166 EM®IRG: .ASCIZ /Invalid relocation register/ 

70 OOO15!1 116 165 155 EM@NTL: |. ASCIZ /Number too lLong/ 
91 000171 O10 Old 124 TM$GRT: .ASCIZ <CRE<LFD/TSX-Plus debugger/ 
G2 000215 000 CRLF: _ BYTE () 
973 000216 O10 200 CROHAR: . BYTE CR: 200 iPrint CR anty 
94 i 
95 3 RAUSO character table 

Oe 3 

97 GO0220 040 1O4 102 RSOCHR: . ASCII ¢/ ABCDEFGHIJALMNOPGRSTUVWXYZS. FO123456789/ 
93 . EVEN 
99 LIST GEX



TSDBUG -- TSX-Plus debuaging mo MACRO VOS.04 Manday #1-Dec-8? O8: 407 Page 2 

1 TTT eae meee ster ste nate ate soem stnen cnet aru nater Sat) hate stant ste tet: Attn: ten stam Ante ste Gime Hutte Stet snus tunes sons ten ssten saens sate crent tne tee sintered eve int aie eta stant futey oeum ene em um tent fntne eae eran feate taut mnie Snake oem cote taty ment Smt meh Came ents MORH mete orgy sre Sate cuee ene Sune aes tee ease spy ome 

ay i Table of command characters 
3 i 

4 9000270 O57 CMDTBL: . BYTE f i # 
3 000271 134 . BYTE \ 3 oN 
& O00272 100 . BYTE °@ i @ 
7 000273 13/7 . BYTE ‘ i 
8 000274 O4)} . BYTE ai 3! 
9 000275 133 . BYTE as 3 

10 000276 130 . BYTE ‘i 5 7 
11 000277 102 BYTE ‘B i R 
12 000300 107 . BYTE *G i 
13 009301 11% . BYTE *M i oN 
14 000302 120 . BYTE ‘Pp 3 P 
15 900303 122? . BYTE “R i € 
164 000304 123 . BYTE ‘S i 5 
17 900305 130 . BYTE “xX i x 
18 009306 O19 . BYTE CR ; Carriage-return 
19 000307 O12 . BYTE LF ; Line-feed 
20 000310 136 BYTE oo i; Up arraw 

ei 000311 O10 . BYTE BASP ACG i Backspace 
a2 OOO312 Oil . BYTE TAB i Tab 
23 000023 NUMCMD = _ ACMDTBL 
m4 EVEN 
a i 
ad i Parallel table of cammand precessing routines 

000314 001650’ CMDVEC: . WORD CMDSLH 
000316 001726’ . WORD CMDBKS 
000320 002134" . WORD CMDAT i 
000322 002230" . WORD CMDUS i 
000324 002250° . WORD CMDE XP F 
000326 002034’ . WORD CMDDCD i 
000330 0036772" . WORD CMDRSB i 
000332 002554" . WORD CMDB ; 
000334 002654" . WORD CMDG 3 
000336 0023424 ’ . WORD CMDM i 
000340 002712’ . WORD CMDP 3 
000342 O02352 ’ . WORD CMDR ; 

000344 002742" . WORD CMDS i 
000346 003166" . WORD CMDX j 
0090350 003504’ . WORD CMDCR i Carriage-return 

000352 003536" . WORD CMDLE ; Line-feed 

000354 004024" . WORD CMDUP 
0003965 90408)’ . WORD CMDB SF Backspace 

OO05G50 002776" . WORD CMDT AR
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1 
2 3 Tahle of 

3 j 

4 9000362 060 INTCHR: 
9 000363 O04! 
4 000364 Ode! 
7 000365 063 
8 000366 064 
9 900367 060 

10 000370 0464 
11 9000371 067 
12 000372 123 
13 900373 141% 
14 000374 106 
15 000375 10.2 
16 000376 ler 
17 YO0O15 NUP INT 

18 
19 ; 

2OQ 
mi ; 

22 000400 OOCdO0G INTADR: 
ea 000402 0000000 
24 000404 0000000 
29 000406 O00000¢ 
26 000410 o000000¢ 
ee? 000412 0000008 
28 000414 O00000G 
29 000416 O000000¢6 
30 000420 00090900 
31 000422 9000006 
32 000424 0000008 
33 000426 Q00000¢ 
34 009430 O000000 
39 000432 INTEND: 

{mee ents Sutns MESO seme” BanhH NTEE cats nevEs MONEE ROGET JA Tse waded eoLM BINGE erEED PEEL Minty ene, = poem Aeses arma #060 UREOY 4-men mene “thet DAE SHIRE BOOED OEE SOP tuntS DeLGL tuee UOTE sommt ewe SLAM COMM THOT HAM SOON OURIT ENEDS OhtET SOTEY COUN OELER HEGME SOM EOstE MOND sened eoeee SHER? TOAD Orubs MOND AEE GORET TEIN Soyer mien ONEDH StabE cones IRONS GrntD mite SOME anne one 

. BYTE 

. BYTE 
BYTE 
. BYTE 
-GYTE 
. BYTE 
_ BYTE 
. BYTE 
BYTE 
. BYTE 
_ BYTE 
BYTE 
BYTE 
ae freee 

. EVEN 

i Paraliitel table 

. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD D

o
o
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o
o
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INTCHER 

of addresses 

.RO 
-R1i 
Re 

.RO 
-R4 
-RS 
RS 
_R7 
PS 
MASI 
PEM 
BKAD 
RLBS 

Page J 

internal reqister names 

$0) 

$1 

$2 

€3 

$4 

$3 

$4 

$7 

$5 

6M 

‘$F 

i $B 

i $R 

ee
 

P
P
 

o
d
 

(SP) 

(PC) 

(PS) 

(Mask word) 

(Format register) 

(Breakpoint locations) 

(Relocation base addresses) 

of internal register cells 

i $0 

i $1 

i $2 

$3 

$4 

$5 

$5 

$7 

$S 

$M! 

$F 

$B 

$R 

i
 

o
f
 

a 
S
S
 

oP
 

ed
 

(SP) 

(PC) 

(PS) 

(Mask word) 

(Format register) 

{‘Breakpoint locations) 

(Relocation base addresses) 

End of table of addresses 
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mm TOk-Plus 
DBGENT ~- Enter debugquder 

000432 

000432 

000436 
000442 

000446 

012637 
O12637 

OOOLR7 

debuaqging ma MACRO VO5.04 Monday 21-Dec-9897 08:42 Page 4 
to start program 

OO4 1 70 ¢ 

0900006 
OO0000G 

OO1O052 * 

.SETTL DBGENT ~-- Enter debugger to start program 
% ewnee arene wernt CSET eEet Sees HEMEL einen Sates teemE epRm: SObED ESET GbEEt SEtEe SEIT Soule Deke cuore shut! Ste Shere EDT: OnteD EEGER TEDEE Ets cores MOPAR SD SEt OVEAL SAEME Sontn eOES SOME! DotED GOMES COLNE SbOEE ORSt KONE GROTS ShORD GEM Steen HEEIT GTI UOTE SONI GENER Gbeeh COURS aebEE cues GOGIS CORED CELED SIEM GDOID OrmIE DENTE myneD enanD GIEDS eOEED etree fuEtE comme 

DBGENT is yumped to when a program is started under the debugger. 
The following information is on the stack: 

ee
 

fe
e 

te
 

OCGP) = PC of start point. 
3 PtSP) = PS toe start with. 

DRGENT: 

3 Initialize the debugger 

CALL DBGINI iInitialize the debuaqger 

Get starting address and initial PSW 

MOV (GP)+,. DD. R? ;Set starting address 
MOV (SP)4+,0.PS iSet starting PS 

i Enter debugger 

JMP DEGRUN iEnter debuqger 
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DBGTRP -- Entry from trap 

1 .SBTTL DBGTRP -- Entry from trap 
my JT ct ree att ates ite eens tne sree seat eee none ket Stet eee cent So nth: thee net eet ines mth ties suite mth as mine Sake dner ne eae eutesntny mine ems Cnet ever eet tent teat net tinh eet ae: tte ment tenes none une wml SUS crane emt Out cote seme tote ceut Some mite eet ete fen eam ewe ome tate cen ene SNR emu Stan eet Snes 

3 i DEGIRP is jumped to if a trap occurs in a program running under the 

“4 i debugger. 
w i On entry. the following values are set up: 
4 3 OCSP) = Saved R5 

7 j B{(SP) = Saved R4 
3 j 4(SP) = Trap PC 
9 ; S(GP) = Trap PS 

1O i RO = Trap code (ler>yrap 4. 2==>Trap 10) 
id i R4 = Non-zera ==> Trap within debuaqger 
in 3 

13 000452 DRGTRP: 
i4 ; 

is i; See if the trap occurred in the debugger or in the user’s program 
1é i 

17 000452 005704 TST R 4 iTrap in debuqger or user’s program? 

18 0004354 Oo1o7?7 BNE 108 iBr if trap occurred in the debugger 
19 3 
20 i Trap occurred in the user’s program. 

ai i Have entry information. 
ee i 
23 000456 012637 0000006 MOV (SP)+,D. 5 
24 000462 O12637 Q00000¢0 hoy {SP)+.D. 4 
29 000465 012637 0000006 MOV (SP)+,.D. R? i Trap PC 
26 000472 O12637 O00000¢ MOV {(SP)+.D. PS iTrap PSW 
27 000476 010037 0000006 MOR RO, D. RO 
ad ; 

a? i; Print trap entry message 
3) ; 
3i 000502 TPRINT #CRLEF iGo to a new line 
32 000512 O20527 O00001 CMP RS, #1 iTrap to 4 or 10% 
33 000514 9901017 QNE 1 +Br if trap to 10 
34 900520 PRINT <Trap to 4 at location > 
35 000554 000414 BR at 
34 000556 is: PRINT “Trap te 10 at location > 
37 000612 013700 9000000 2h: MGV D.R7; RO iGet address where trap accurred 
38 000614 004737 007146" CALL. LSTADR iDisplay the address 
39 9000622 4G: TPRINT #CRLF iGa to new line 
4Q j 
44 i Enter the debugger 
42 i 
43 000632 O42737 oO00000C o00000¢ BIC #<DSDBRA'D#HIBRK'DSSBRK>, D. FLAG 3; Say no breakpoint occurred 
44 000640 O123704 0000006 MOV D. R4,R4 iRestore R4 and RO 
45 000644 0137059 QOQ000008 MOV DRS. RS 
44 000630 O00137 OO01052" MP DBGRUN iEnter the debugger 
47 3 

493 3 A trap occurred within the debugger. 

49 3 Restore context to conditian at the time of the trap and then 
50 j reenter the debugger. 

D4 i 
Se 000654 O13705 0000006 108: MoV D. SPSV, SP iRestore the stack pointer 
53 000660 052737 o000008 O00000G Bis #HUPMODE, G#PSW iMake sure previous mode = user 
94 0090666 QO05037 Q000006 CLR D. Loc iNo currently open cell 
$9 000672 Q00137 001506" WMP NEWCMD iReenter the debugger 

a
a
n
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DBGRBRK -- Enter debugger by typing ctri-D 

i .SRTTL BBGCBRK -- Enter debugger by typing ctri-D 
om, | iileleeinesletoestenteetaataetenian tenet tin |. sone este sects mie. piven comet meson tomy suunt games arate Ge S+4Hn state S80 ciety Ceant Stem fete woh MiUMD steer tain ree Wess Steer tue snes units Sesttsteh smith GAUGE soten <ety <UteD cuter Stute event eveus fpute cunts ewan Gntes cutee sai aout neces carer event ente® ve 

3 i DBGHRK is entered when the user requests entry to the debugger by typing 
4 ; ctr -b. 
0 j 
& i On entry, the stack is set up as follows: 

7 3 OCGP) = PC of next instruction. 
8 3 etSP) = PS of next instruction. 
9 ; 

10 0006764 DHGBRK: 
11 3 

12 3 Reset job control fiaq that was used to force the breakpoint 

13 i 
14 000676 010144 MOV Ri. -(GP) 
15 0090700 f13701 900000 MOVB CORUSR, Ri iGet job index number 
14 000704 O427461 0000008 0000006 BIC #EDBGBK.LSWI(RI): Clear flag saying to force debugger break 
17 900712 OS52761 90000000 000000 Bis #$DEBUG. LSWY(RI); Say program is now running with debugger 
18 000720 O12601 MCV (SP)+, Ri 
i9 i 

et) ; ff we have not initialized the debugger, do the debugger startup 
mi ; 

ee QOO0O722 O82737 0000008 0000006 BIT HDSINIT. D. FLAG jHas initialization been done? 
ad OOO730 001002 DAE 1 iBr if yes 
a4 000732 004737 004170" CALL DBGINI iinitialize the debuaqger 
mi j 
ae i Enter debugger as if we hit a breakpoint 
a? i 

29 000736 O82737 0000008 0000006 16: BIS #DSFBRK.D. FLAG iSet flag saying we had a forced break 
2? 009744 O00137 000750" JP BRKENT iNow enter debugger as if we had a breakpoint 

ia
, 

m
a
,
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BRKENT -- Enter debugger from breakpoint 

1 .SGTTL BRKENT -- Enter debuqger fram breakpoint 
= $  meece sone: cutee One feet rater Sumte cuses set G6 ewan: sect SOOWt snot cise fuel saver coats sseas suse seas! eens evant snumn cei seman nates saris GRID iAted SrOrh teem Cone |. Gene mente tenes cies Sener anaes mane Sent micas mite Gxeat Sunes ante Cape! cones Saute mune SneRe DOr SOLEH Gene Genes cane? aeean Meets GEEIY suet Aner ceney secHD SOMO Sout SuUNh SLO ‘Ent futm StS Spam cums EDITO tent cases 

a BRKENT is yumped to when ao breakpoint trap occurs. 
4 i The Following information is on the stack: 
+) i OCSP) = PC of breakpoint trap. 
& i e(SP) = PS of breakpoint trap. 
7 3 

8 9000750 O11637 0000006 BRKENT: MOV (SP). DR? iSave breakpoint PC 
9 900754 O1coORe O00000G MOV RO, D. RO iSave user’s RO 

19 i 

1i j Determine if we should enter the debugger 

ic 3 

13 000760 004737 0044207 CALL BRKCHK iSee if breakpoint causes program stop 
14 009764 O32737 o00000C o00000¢ BIT #<DEDBRK' D#IEGRK!'DSSBRKIDSFBRK?, D. FLAG i Breakpoint? 
15 000772 001022 BNE oe iBr aif this break will enter debugger 
16 3 

i? i This breakpoint will net enter the debugger. 

18 i If we just executed an instruction that was under a breakpoint, 

19 i set breakpoints and then cantinue program execution. 

wt) i 

21 000774 042737 9900000¢ Oo00000¢ BIC #DSIPND.D. FLAG iSay pending instruction has been executed 

2@e 001002 OGe737 g00000C 0000006 BIT #<DSDMON'DESSTP!IDSTSTP>., D. FLAG ; Are we single stepping 
22 OO0O1010 001004 NE 3S iBr if yes 

24 001012 004737 004340’ CALL BRKSET iSet breakpoints 
29 001016 042766 000020 000002 BIC #TRCOTRP. 2¢ SP) iReset trace trap flag in PSW 
ao 001024 000403 BR Pee: 
27 001026 052765 000020 000002) OS: BIS #TRCTRP, 2¢5P ) iSet trap flag in PSW on stack 
28 001034 013700 9000000¢ 2s: MOV D. RO. RO iRecover RO 
2? 001040 000004 RYT iReturn from breakpoint 
30 ; 

oi i This breakpoint will enter the debugger. 

oe i Save information and enter the debugger 

ao i 

34 001042 O1263% 0000000 wie: MOV (SP)+,.D. R? iSave trap PC 
35 001044 O12637 0000000 MoV (SP)+,.D. PS iSave trap PS 
3h i 

37 i Save user’s registers 
38 i 

39 001052 O52737 0000006 0000006 DEGRUN: BIS #DSRUN, D. FLAG iSet flag saying debugger is running 

490 001060 O1013/7 000000¢ MOV Ri, D. RI 
41 001064 O1023% 0000006 MOV Re, D. Re 
42 001070 O10337 900000¢ MoV R3,D. Ro 
43 001074 010437 O000006 MI R4,D.R4 
44 001100 O10537 0000000 MOV RS. D. RS 
45 001104 106506 MFP D SP 
46 001106 O12637 0000006 MOV (GP )+.D. k% 
47 j 
48 i Save initial stack pointer in case we need to restore it if an 
Ag i error occurs. 
oO i 

Pl OOL112 O105637 9000006 MCV SP, D. SPSYV iSave initial stack pointer 
pa j 

m3 i Clear the trace-trap flag in the user’s TRAP instruction PSW. 
244 i We may have set the trace-trap flag in this PSW if we were single 
Be) ; stepping the pragram. 

96 3 

2? 001116 1065237 000036 MFP D @#36 iGet user’s TRAP PSW
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BRKENT -- Enter debugger from breakpoint 

58 001lile2 O42715 000020 BIC #TRCTRP, (SP) iClear the trace-trap flag 
59 001126 106627" 0000236 MTPD @#3S iStere new TRAP PSW 
50 3 

61 i If breakpoints are set in program, restore the real instructions 
é2 3 that belang in the breakpoint locations. 
63 j 
64 001132 O42737 0000006 0000006 Bic #DSIPND. D. FLAG iClear instruction-pending flag 
65 001140 O32737 oO00000C 0000006 BIT #<DSDMON' DGSSTP!DSTSTP>. D. FLAG i; Are we single stepping? 
66 001146 QOo01014 BNE a iBr if yes 

67 001150 OO4737 004244° CALL BRKARST iReplace breakpoint instructions 
68 061154 O32737 0000006 000000¢ BIT #DBIBRK,. D. FLAG i;Did an instruction breakpoint occur? 
69 OO1162 001404 BEG 2s iBr af not 

70 001164 162737 900002 0000006 SUB #2, D. R?7 iBackup PC to point to BPT instruction 
71 001172 OS52737 900000¢ 0000006 Bis #DSIPND, DP FLAG iRemember instruction must be executed 
Zea 
73 i Gee if a proceed repeat count is in effect 
74 i 

75 001200 OO8737 0000006 as TST D. PCNT iIs a proceed repeat count in effect? 

76 001204 001407 BEG ot iRr if not 
77 001204 O32737 0000000 000000¢ BIT #DSFBRKLD. FLAG 31s this a forced breakpoint? 
78 001214 001003 BNE 3% iBr aif yes ~~ always stop 

79 001215 0052337 0000006 DEC D. PCNT iShould we skip this breakpoint? 
B80 OOle22 O01011 BNE EXIT! iBr aif yes 
81 3 

BZ i Clear temporary single-step flag 
83 i 
84 001224 042737 O000006 0000006 3s: BIC #DSTSTP.D. FLAG iClear temporary single-step flag 
80D i 

$4 i; Put terminal control in debuq mode 
R/ ; 

88 001232 004737 007464’ CALL DBEBGON iPut terminal in debug mode 
B9 ; 

90 i Display information about the breakpoint 

Fi j 

92 001236 oo047R7% 004632’ CALL SHOBRK iDisplay breakpoint information 
93 001242 000137 001506" MP NEWCMD iEnter the debugger
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TSDBUG -- TSX-Pius 
EXIT wen Ex at 

1 
a 
wa 
4 
3 001246 042737 
6 001254 032737 
7 001262 001403 
8 001264 0427237 
9 001272 005037 

10 001276 042737 
11 001304 0004737 
12 001310 O32737 
13 6013916 001003 
14 001320 004737 
15 001324 O00404 
1é 
17 
ig 
ly 
a) 
zi 
22 001326 106537 
eas OO1332 O52715 
24 001336 106637 
me 
ZO 
ard 
28 001342 0327237 
29 001350 001413 
30 001352 013705 
31 001356 1065105 
32 001360 O13704 
33 001364 005104 
34 001366 040405 
35 001370 O12437 
36 
37 
38 
39 001374 013746 
49 001400 106604 
41 001402 013709 
42 001406 013704 
43 001412 013703 
44 001416 0123702 
45 001422 O13701 
4é 
47 
48 
49 001425 O13700 
wt) 
vl 
ve 
93 001432 042737 
34 001440 032737 
35 001446 001403 
26 001450 O52737 
a7 001456 QO32737 

OO00006 
ON0000C 

OOON000G 
OO00006 
0000006 
O07 474 * 
OO0000C 

004340 ’ 

000036 
000020 
000036 

0000006 

OO0000E 

0000006 

0000006 

0000006 

0000006 
YOOO000G 
0000006 
0O00000¢ 
0000006 

OOO000G 

000020 
O00000C 

000020 
000000C 

MACRO VOS. 04 
user 

ODN00006 
OON000G 

QOOOONG 

OON0D00G 

OOO000G 

0000006 

OQOOQ00G 
OO0D000E 

OO00006 
0000006 

i Exit from debugger to user ’s 

EXITI: 

rr
 

S
e
 

Ty
 

We are 

BIC 
BIT 
BEQ 
BIC 
CLR 
Bic 
CALL 
BIT 
QNE 
CALL 
OR 

MFP D 
BIS 
MTP D 

i If we are 

4 
Aw
e 

te
 

Ne
 

he
 

td
 

3 

3 

j Exit 

EXITe: 
é 

BIT 
BEQ 
MOV 
MFP D 
MOV 
COM 
BIC 
MOV 

MOV 
MTP D 
MOV 
MOV 
MOV 
MOV 
MOY 

point used 

MOV 

Monday 21-Dec-8?/ O8: 4 

#D#FBRK,D. FLAG 

Fage 8 
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program. 

iTurn of f forced-breakpoint flag 
H<ODESSTP'DSTSTP' DSDMON>, D. FLAG i Are we single stepping? 

3 
#DSIPND,D. FLAG 

D. LOC 
#DSRUN, D. FLAG 
DBGOFF 
#<DSIPND' DEDMON' DSSSTP !DSTSTP>, D. FLAG ; Should we single step? 
a 
BRASET 
14 

C#HIG 
#TRCTRP. (SP) 
C#3ISG 

doing data monitoring, 

#DEDMON, D. FLAG 
at 
D. DADR. Ro 
(RS) 
D. MASK, R4 
R4 
R4,R5 
(SP)+, D. DOLD 

Restore user’s registers 

D. Ré. ~( SP) 
SP 
D. RS. RS 
D.R4,R4 
D. RG. RS 
D.R2. Re 
D. RI. RI 

D. RO. RO 

if we did 

iBr aif not 

iTurn of instruction-pending if single step 
iSay no location is open 

iSay debugger is no longer running 

i; Turn off terminal debuq mode 

iBr af yes 
iSet breakpoints 

single stepping the program. 
Set the trace-trap flag 
will continue to have program cantrol during processing of TRAP 

instructions. 

in the user‘’s TRAP instruction PSW so we 

iGet user’s TRAP PSW 

;Set the trace-trap flag in the PSW 

i Store new TRAP PSW 

save current value of monitored cell 

iAre we doing data cell monitoring? 
iBr aif not 

iGet address of cell being monitored 
iGet current valve from cell 

iGet current data mask 

i Complement 

iClear all but bits of interest 

iSave old value 

not enter debuaqger 

i See if we need to set Trap flag in PS 
3 

1s: 

BIC 
BIT 
BEG 
BIS 
BIS 

#TRCTRP. D. PS 
#<DSIPND' DSDMON'! DSSSTP!DSTSTP>, D. FLAG i; Do we want single step? 

it 
#TRCTRP, DPS 

iReset trace trap flag in PS 

iBr if nat 

iSet Trap flag in user’s PS 

H#UMODE'UPMODE.D. PS iMake sure user-mode is set in PS
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TSDBUG -~ TSX-Plus 
EXIT we Ex at 

09 
a 
HO 
61 001464 013746 
62 001470 013744 
63 001474 0000045 

O000006 
0000006 

MACRO YOO. O4 
User 

3 Use RTT 

MOV 
MOV 
RYT 

Monday 21-Dec-87 08: 42 Page 8-1 

instruction to reenter user’s program 

D. PS, -(SP) 
D.R7, ~(SP) 

;Set PS for user 

;Set PC for user 

iEnter user’s program
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2 
QO
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fe
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5 
=) 

x 
t 

001476 

001506 

OO01S20 
O01 S24 
001530 
001934 

001940 
OO1544 
001550 

QO01594 
001560 
001564 
0015466 
O01372 
001574 
001600 
001604 

001610 
001614 
OO1L4620 
001624 
OO01624 
0014630 
001632 

001642 
001644 

~Plus 

new 

debuaging mo MACRO VO5.04 Monday 21-Dec-8@7 08:42 Page 9 
cammand 

.SRB7TTL NEWCMD -- Get new command 

i Print carriage-return, line-feed and get new command 

NEWLIN: TPRINT #CRLF 

; Get new command 

NEWCMD: PRINT “DBG: > 

3 Assume neither valuel nor value2 is specified 

105037 0000006 GETCMD: CLRB D. VIFL. iVealuel not specified 

005037 d00000¢6 CLR D. VALI 

105037 9o00000¢ CLRB D. V2FL. iValuee2e not specified 

005037 90000006 CLR D. Vale 

5 See if Valuel is specified 

OO4737 005252’ CALL ACRVAL ifry to accrue valuel 

010037 O00000G MOV RO, DB. VALI iSave value far valuel 

110137 00Cc00e MOVE Ri, D. ViFL iRemember if valvel specified 

i See if value2 is specified 

004737 003720’ CALL GETCHR iGet delimiter 

120027 O00073 CMPB RO. #7; iis there @ valuee? 

0014023 BEG it iBr af possibly yes 
004737 005764’ CALL. PSHCHR iSave command character 

000404 BR ah 

004737 QO05252" 1s: CALL ACRVAL iGet valued 

O1003B7 0000006 MOV RO. D. VAL iSave value2 

110137 O00000¢ MOVE Ri. D. Ver. iSave info about valve 

i Look up command character 

OO4737 005720" nf: CALL GETCHR iGet command character 

O1270 900023 MOV #NUMCHMD, RI iGet # valid command characters 

P200S5i 0002707 3H: CMPB RO, CMDTBL (RI) iSearch for character in table 

001406 BEG 4 iBr if found command character 

003301 DEC Rt iMore cammand chars to check? 

OOL373 BGE 3H iLoaop if yes 

ERR HEMSIVC iInvalid cammand character 

OOGaaol 
OOO1T7 I O00314 ’ 

3 Found command character. 

AG: ASL 
JMF 

Jump of Ff tea processing routine. 

Ri iConvert command index into word table index 
@CMDVECI(RI) iJump to processing routine
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001450 
001654 
901662 
001664 
001670 
001676 
001702 
001706 
OOL712 
001722 

O01726 
001732 
001740 
OO1746 
001752 
001756 
001760 
001764 
001774 
QO0L2000 
OOL2002 
002006 
OoL2014 
O02020 
002030 

004737 
ON32737 
OO1021 
105037 
O12737 
Q04737 
OL90R7 
OO4737 

QO0LS7 

OO47 3% 
lleva? 
11273? 
OO4737 
OLOO37 
OLO000R 
Q04737 

005237 

OOO127 

006370 ” 
OO0001 

0000006 
000002 
006614" 
OOQ000e 
006100 * 

OO1S20 ’ 

006370 ° 
ON00001 
000001 
006614’ 
0000006 

006194" 

000040 

OO0056 

OO0000G 

OO1LS20 ’ 

QOOOOOOG 

OONO00G 

OOD000E 
OO0000G 

.SBTTL -~- Command processing routines —— 

.SRTTL "s/s" =~ Examine word 

i "address/" -— Examine contents af word 

CMDSLH: CALL SETLOC iSet valvuel as current location 

CMDSLAI: BIT #1,D. L0C ifs lecation odd? 

BNE CMDBKS iIf yes then treat "/" like "\" 
CLRB D. BYTM iSau we are in word mode 

MOV #2,D. ILEN iSay instruction length = 2 bytes 
CALL GETVAL. iGet contents of locatiaen 

MOV RO, D. LVAL iSave last value displayed 
CALL PRTWRD iPrint the value 

PRINT oo iPrint two spaces 
NP GETCMD iGo get next command 

.SBTTL '\" -- Rxamine byte 

j "eaddress\" -~— Examine contents of a byte 

CMDBKAS: CALL SETLOC iGet valuel as current location 

CMDBKi: MOVB #1,.D. BYTM iSay we are operating in byte mode 

MOVB #1,.D. TLEN iSay instruction length = 1 byte 

CALL GETVAL. ;Get contents of locatian 

MGV RO. D. LVAL iGSave last value displayed 
MOV RO,R2 iSave value 

CALL PRTBYT iPrint valve 
PRINT <== iPut in equal sign 

CMPB R22, #40 iIs this a printing character? 

BHIS 1 iBr if yes 

MOVB #’. Rel iUse period for non~printing chars 
1s: .TTYOUT Re iPrint character 

TNC D. PCOL sAdvance print column 

PRINT “oO iPrint 2 spaces 
JMP GETCMD iGo get next cammand 

Manday e@i-Dec-87 O08: 42 Page 10 
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Decode value as 

002034 

002034 
002040 
002042 
O02046 
OOL052 
O02054 
0OO2060 
OOL044 
002066 
OGLO7 2 
002076 
OO02100 

OO2104 

O0#2110 
002114 
002120 
O21 24 

0021230 

103737 
NO140.2 
004737 
OL13G701 
O00100c! 
OOOL3S7 
O327O01 
OO1402 
OOO13? 
109737 
OOLOC? 
OO013? 

QO47 3? 

OLS700 
62700 
042700 
004737 

OO0O00S 

006370 ‘ 
0000006 

OO1476 ° 
OO0001 

OOL7 26 * 
OOOOOGe 

001694 ’ 

OO7S10’ 

QOO00000G 
OO00010 
000007 
O11734 °* 

001520” 

debuaging mo MACRO VOS.04 Monday 21-Dec-87 09:42 Page il 
an instruction 

.Ssptte yeu ~- Pecade value as an instruction 
fTOT St see coete aan tones seats asa samen smnet sven aotte Lewd meen song: suuts pute uote sett seem tote fonts count crete ene saqen sonny Goats Stam ‘ates tess Stem ctens secon somes stent Rete conse SEODL AHEtH Gentd SEhen Guele anes O¢tmN GUAGE SOUS GRIGG GOASO CRLER SmNER SiON S<DGD Gone! SHUM) Genes Samm Sodmt SION SAFE GUEML GVO! SHED UOID coeur metee euste cuan® wenn ane autan sine SEDTe 

i; Open a cell and display its contents as an instruction. 

CMDDCD: 

i See if an address was specified 

3 

TSTB D. VIFL iWas an address specified? 

BEG 1s iBr af not 

CALL SETLOC iSet address of currently open cell 
1s: MOV D. LOC. RI iis a cell currently open? 

NE Poe: iBr if yes 

JMP NEWL IN iNathing to decode 

oS: BIT #1,R1i iIs the address add? 

BEO ot iBr aif nat 

MP CMDBKS iTreat like "N" aif add 

oS: TSTB D. LOCM iIs cell internal or external? 

BGE 4g iBr aif external 

JMP CMODSL i iTreat € like / for internal cell 

3 Decode the instruction 

46: CALL DECODE iDecode the instruction 

; Jah over some 

MV D. PCOL, RO iGet current print column 

ADD #8.,R0O iTab over some 

Bic #7, RO 

CALL GDC TAR ifab over 

F Finished 

JMP GETCMD 

a
m
,
 

m
/
,
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002134 
002140 
002144 
002152 

002162 
002166 

002170 
OO02174 
OO2L2204 

OO2210 
O22 14 
O0eaa 4 

002230 
002234 
002240 
Q02244 

TSkK-Pius 

indirect 

OLS7GR 
O10237 
1lie73? 

O32702 
OO1010 

O04737 
a 

4 3
 

QOOLS? 

OO47 37 

QOOO13? 

OL37OR 
043702 
06270 
OOOL3? 

0000008 
OOO000G 
OOO0OL = dO00006 

OOO00! 

OOE7 0 ’ 

OOLS54 ’ 

O06750 * 

OOL7 32’ 

OO00000G 
QOO0008 
000002 
OO2140 ’ 

debugging mo MACKO VOS. 04 Monday 2&i-Dec-@7 O8: 42 Page ie 

.SBTTL "@"  -—— Gpen indirect 

Open the cell whose address is contained in the cell pointed to 
i bu D. LO. 

CMDAT: MOV D. LVAL, Re iGet last displayed value 
CMDATI: MOV R2,D. LOC iSet as new location to display 

MOVB #1,.0D. LOCH >Say new address is in user’s program 
TPRINT #CRLF 3Go to a new line 

See if we should do the display in byte or word mode 

Display new location in word mode 

CALL SHOLOC iDisplay the current address 

PRINT of iDisplay "/" 

WJMP CMDSL i iSimulate the "/”" command 

+ Display in byte mode 

18: CALL SHOLOG iDisplay the current address 

PRINT < oN OD iDisplay "N\" 

JMP CMDBKI ;Simulate the "\" command 

.SETTL 8 =~ Open cell indirect, relative to PC 

i "== ipen indirect relative to PC. 

CMDUS: MoV D. LVAL, Re iGet last displayed value 

ADD D. LOC, Re iAdd PC of instruction 

ADD #2,R2 iPlus 2 

MP CMDATI iNow treat like "@”" command 

iShould we display in byte or word mode? 

iBr aif need to go to byte mode



TSDBUG -~- TSX-Plus debudaging mo MACRO VO5. 04 Penday 2i-Dec-87 08:40 Fage ic 

wu ~~ Convert address to relacation offset 

1 .SRTTL "ih -— Canvert address ta relocation offset 
i J TON cent men sae ctten see ene cart sates seere ith amen Sorte amet one ste stim sas Sec auur mete: state cone See same sets smean atte stead te stew cea guar tee stuns tut sett etimh me ers nee set umn sete annus eaten cane ste eum eae wean sate enineSAar teu tine ene wee cores SAP men tuna Ae canie rats ute cnet me GEA Somes mint ee 

3 3 trait -— Convert current address to relocation offset 
4 F3 

3 O0O2250 CMDEXP: 
6 i 

7 i If no relocation register number was provided, find closest relocation 
£3 i beat e. 

9 F 

10 002250 O1B7O1L 9000006 MOV D. VALI, R14 iGet relocation register # 
11 002254 105737 9000006 TSTB D. VIFL iWas a relocation register specified? 
12 002260 003422 BLE at iBr if not 
13 i 

14 ; A relocation register number was provided. 

15 i Display the relocation register number and the offset. 
LS } 

17 OQ02262 PRINT “ome Te iPrint "=" 
18 002272 O10100 MY Ri, RO iGet the relocation register number 
19 002274 O04737 009772 ° CALL. PRTOCT iPrint the relocation reg # 
20 0023G0 PRINT “ly TF iPrint ",” 
2@l 002305 0042351 ASL. Ri iConvert relocation # to word table index 

@e 002310 O13700 90000006 MoV D. LOC. RO iGet original valve 
23 002314 166100 Q00000¢ SUB D. RLBS(RI}, RO iSubtract relocation base 

24 002320 004737 009772" CALL PRTOCT iPrint the offset 

eo OO22324 O00404 Wk 8s 
ae 3 

ms i No relocation register number was specified 
2 i 

29 0023246 613700 dO000000¢ 8: MOV D. LOC. RO iGet address 
30 002332 004737 O07172° CALL SHOADR iDisplay it with best relocation base 

al 0022334 AG : PRINT OF iPrint 2 spaces 

33 ; Finished 

34 3 

35 002346 000137 001520" OF: MP CETCMD iGo get the next command
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Set 

Q0235a 

002352 
Q02356 

002460 
002364 
002370 
002372 
002402 
Q02404 
002412 

QNO2L2416 
OO024a6 
Q02432 
002434 
OOL44O 
002444 
O02446 
0024564 
002460 
002444 
002470 
002472 
002474 
002476 
002502 
N02510 
002512 
OOL2514 
002526 

002530 
002534 
002540 

1oS7a? 
OO14i/ 

OLS7OL 
O20127 
LOL4O4 

006301 
O137él 
QO0L37 

103737 
OOL4S Ss 
OL13S7O1 
OLGLL7 
101404 

904301 
013700 
164100 
010002 
QLOT00 
OI G200 
OO47 37 

10200 
OO4?7A/ 

OOF TO 

OL370u 
OOa Sa? 

OO0127 

base register 

OOO000G 

0000006 
000007 

0000000 
OO1L476 ’ 

0000006 

OO0000G 
OO0007 

0000006 
O000006 

OOS772 * 

OOS7 72 ¢ 

QO00000G 
OO7 172° 

001520 ” 

OO00006 

a 

CMDR: 
3 

3 

3 

3 

3 

3 

3 

if: 

p
e
 

en
 

S
e
s
 

it
 

a
n
)
 

Ww
e 

e
e
 

te
s 

fe
e 

4h
 

oe
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.SRTTL “R" -- Set relocation base register 
0000 SOPEE COTE SHEE SUED cower Steed Ontee sexes oboe SUSE Leet: Sttnt Sebte Goend OED: Sr<te sent MAEM ShtTs MbOoh GAT Misby COMED IApe abate COOEE “I-GLD GhOEL CEEDE ELEED CheTE INGOT SEE eeaey NONE mtet Stain GntGh CORD HEEL GEM SUES EUnie EINE “Wane SteL enn steee GHOM Dente cunee SUNE COUEE ShAEH GUIS ONES COREE GOENE Smale SmIET SRITY FaNED GEES ONES SEMDE OHNE CHENG CogNe mune! MATS 

"address; nR" --—- Set relocation base register 

If ne value was specified for argument <¢. then we are being 

asked to calculate the difference between the currently displayed 
Value and the base of the relocation area. 

If argument 2 was specified, then we are setting the base of a 
relocation area. 

TSTB D. V2FL. iWas argument 2 specified’? 

BEQ ree: 3 iBr af not 

Set base address for relocation area 

MOV D. VAL2. R1 iGet register number 

CMF Ri. #7 iShould nat exceed 7 

BLOS 1¢ iBr if ok 

RR FEMS IVE 

ASL. Ri iConvert to word table index 

MCV D. VALI. D. RLHS(R1); Set address for relocation base 

JMP NEWL IN iGo get next command 

Calculate offset relative to relocation base 

PRINT “om Tb iPrint Us" 

TSTB D. VIF. iWas a relocation reg # provided? 
REG 44 iBro aif not 

MOV D. VALU. RI iGet register number 
CMP Ri, #7 i Should not exceed 7 

BLOS at iBr if ok 

ERR #HEMSIVL 

ASL. Ri iConvert to word table index 

MOV D. LVAL, RO iGet currently open value 
SUB D. RLBS(R1),.k0 iCalculate affset 

MOV RO, Re iHold the offset value 

MeV Ri. RO iGet offset region # 

ASR RO iConvert toe ordinal number 

CALL PRTOCT iPrint relocation # 

PRINT “la iPrint comma 

hay R2, RO iGet offset value 

CALL PRTOCT iPrint it 

PRIUNT a iPrint a space 

BR rk: 

No relocation register number was provided 
Show address with best relocation 

MOV D, LVAL, RO iGet value of interest 
CALL SHOADR iDisplay the address 
PRINT <0 iPrint 2 spaces 

Finished 

JMP GETCMD iGo get next command
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TRE mm Get breakpaint 

1 .SRTTL "BY m= Set breakpoint 
i CTE I ee cree ee cae wee ates ssn ste tne state rete ates saute sence tet stam span enon ners stan hats wutee Apaie ett te smteg stent ate teats same tom ere in sume tee ree ener ant tenes sates seeat mum emis ih wane out seat sujet nine uit eutpe ener mine tun enon mans suet tube Snane tute ses faut came emer autne Stee sens ease sees Oem sme 

ia i "addressink" -- Get breakpoint 
4 3 
5 002554 405737 o000000¢ CMDB: TSTB D. VeFL iWas a breakpoint number specified? 
6 002560 OO0O1412 BEQ 1 iBr if not 
7 002562 O13702 0000006 MoV D. VAL2, Re iGet breakpoint number 
8 002566 00630. ASL Re iCanvert to word table index 
9 002570 Of0227 O00016 CMP Ra. #14. iMake sure it’s not toa big 

10 002574 101414 BLS 3 iDBr if ok 
1i 002576 ERR #HEMS IVI. 
12 002606 0050022 Lg: CLR Re iSearch for a free breakpoint entry 
13 002610 O05762 0000006 4G : TST D. BAAD(R2) iIs this breakpoint free? 
14 002614 001404 WEG aH iBr if yes 
15 002616 O42702 9000002 ADD #2,Re iPoint to next breakpoint entry 
16 O02622 O20227 OO0014 CMP Ra. #14. iHave we checked all breakpoint entries? 
7 O0OLG6265 101770 BLOS 4g ;Br af more to check 

18 002630 00300: CLR Re iIf all busy. then use # 0 
19 002632 O13701 0000006 38: MOV D. VALI, RI iGet address of breakpoint 
20 002636 004737 007304" CALL CHKADR iMake sure its ok 
2i 002642 O10162 90000006 MOV Ri,D. BAADC KA) iSave address of breakpoint 
em 3 
a i Set DSCKBK Flag in D. FLAGS if there are any active breakpoints 
ot ; 

29 002645 004737 0Q0039206" CALL FLGBRK iSet flag if any breakpoints are active 
26 002652 0001287 0014767 9S: WMP NEWL. IN iGo get next command
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"GP o-— Start program cxecution 

1 -SETTL "6G"  -- Start program execution 
pe, i ‘mm eee me rte men eee ts me an ne te, st tr ess een ia mse ee mm nn fm iy ti es mame ee ay et ee engrish is A At ee ee 

3 “addresgsiG” -~- Start program execution. 
A ; 

9 002656 105727 o00000¢ CMDG: TSTB BD. ViFL iWas a starting address specified? 
6 002662 003403 BLE 1 iBr if not 
7 002664 O1LS7237 000000G 0000006 MOV D. VALI. D. R? iHSet starting address 
8 002672 1s: TPRINT #CRLF iGo to new line 
9 002702 O00037 000000 CLR D. PONT iClear any proceed count 

10 002705 O00137 001246’ JMP EXIT iStart running program 
11 

12 .SBTTL "PY -- Proceed from breakpoint 
t a} J TT crt ee cee es cot seam ates ets stems wetness seve setae tne sen Hutt: tut arom sete Saeed ute eee Sek Satan ast; Sunt Hane: wenad wnt Ste Gated seine seen sa Gnser mete neen cum faite frees onth stud stnty Spey ones pana MLAs Seer out GUO eted feted Se~® mined easel nest sone autut conte sith Gite etunt ener cone sete suteY sour sone sre exe 

14 3 "nib! -—=— Proceed from breakpoint 

1S 3 

16 002712 105737 o000000¢ CMDP : TSTB D. VIF. iWas a proceed repeat count specified? 
17 002716 003409 BLE L$ iBr af nat 
18 002720 O13737 0000000 o000006 MOV D. VALI, D. POMT iSet proceed repeat count 
19 002724 1$: TPRINT #CRLF iGo to new line 
20 002786 9000137 OQ012467 i EXIT! iEnter user’s program 
ei 

am .SRTTL "SY" -- Set/Reset single-step mode 
2a TIT tm eee cones net nen me snsat stn nth cee stats vet aes mira any Sous sone Mums enh ath Aree some etete Suen sim somte Outs Ste Lents toute nee suen Stow tuue seer sect eunet enet Deut SiR SAOND HONG Ger Grete cnoue muue sey Set Guuer frien mene eeee cules ith eum Sines rete Rtn! Sante SOND Aine Site Kit arum ene: ce=D coe outer euter me <a 

4} i "nh" -- Get ar reset single-step mode 
ae ; 
26 002742 O42737 0000008 GO0000G CMDS: BIC #D$SSTP.D. FLAG iAssume he wants to reset single-step mode 
e@?7 002750 105737 O00000¢ TSTB D. VeFL. iWas a value specified for "n"? 
a8 002754 001406 BEG Lt iBr af nat 
2? 002756 005737 QO000008 TST D. VAL2 iIs value 2 non-zero? 
3O 002752 001404 BEG 1% iIf zero, don’t single step 
31 002764 O52737 oO000006 0000006 Bis #DSSSTP.D. FLAG iSet single-step mode 
ge 002772 O00137 001476’ If: wiP NEWL IN iGo get next command
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"TAB" -~- Gingle step the program 

1 .SETTL “TAB -- Single step the program 
ae BT eat Same reer seers reime setae sesee nee sia ween Seeen cent sent tent outs stam wnee eeat atest teats samme ene sete frees ares arms stout renee seete crvar towed eoeey stat Sénus aunts SesOt ronte fuase outa} lUtdn Gules SiMe stain einte Attar cumin Sete amt: see SOULS comet seems Mum SHRtD cnvt® ane SHEED AMT tenn Anu wnoNE SOOTY SneEE Genes Stem wesee semnb stone een ous sine 

e i The TAR command causes us to go into temporary single step mode 
4 F and to execute the next instruction. 
ss) i If "“valueTAB is specified, we use the value as the address of 
& ; the next instruction to execute. 
7 i If "OTAB" is specified, we step over a subprogram call. 
8 ; 

9 002776 CMDTAR: 
16 i 
il i See if a value was specified with TAB 
12 i 

13 002774 105737 0000000 TSTB D. VIF. sWas value 1 specified? 
14 003002 001407 BEQ Pa iBr aif not 
15 003004 105037 0000006 CLRB D. ViFL iClear value-i flag so it won’t confuse iP 
14 3 

17 i A Value was specified with TAR. 
is i If O was specified, skip aver a subprogram call. 
19 ; if a non-zero value was specified, use this as a starting address. 
at) i 

2i OO8910 O138700 9000000e Lt MOY D. VALLI, RO iGet specified value 
ee 003014 QO0140" BEG 5 iO ==> Skip over subprogram call 
eid 3 

a} i A Starting address was specified. 
a i 

26 0039016 O10037 0000006 PCR RO, DR? iSet starting address 
as i 

23 i Single step the program. 
2? i 
20 O03022 O532727% 9000006 O00000C ZF: BIS #DSTSTP.D. FLAG iSay we are in temporary single step mode 
31 003030 O0O0137 O027127 MP CMDP i;Now treat tab like iP 
32 i 
a3 j Araument value lois O (zero). 

34 i Step over a subprogram call. 
35 F Make sure the current instruction is a CALL. 

36 3 

37 003034 013701 900000¢ wh MOV D.R7,R1I iGet address of current instruction 
38 003040 106521 MFPD (Rid+ iGet instruction from user’s program 
39 003042 012602 MOV (SP)+,R2 iGet the instruction from the stack 
490 003044 O10200 MOV Re, RO iCopy the instruction word 
41 003946 042700 000777 Bic #777;RO iClear register # and address field 
42 003052 020027 004000 CMP RO; #0004000 iJs this a JSR instruction? 
43 003056 001361 BNE a ilf not. ignore the number in front of TAB 
44 3 

495 j Determine address of instruction beyond CALL and set it as a location 
46 i where a temporary breakpoint is to be set. 
47 
48 003060 010200 MOY Re, RO +Get the instruction 
49 003062 042700 177770 BIC #°O72 RO iClear all but addressing register # 
20 OO3065 O27002/ 900007 CMP RO, #7 iis it using register 7 (PC)? 
91 OO03072 00100. BNE ce iBr af net 
Se OO3074 O827O01 000002 ADD #2,R1 ie bytes for subroutine address if PC used 
23 OOB100 000410 HR 4 
24 O03102 010201) 3s MOV Re, RO iGet back the instruction 
99 0031904 042700 177707 Bic #°C 70, RO iClear all but addressing mode 
96 OO3110 O7 20282" 177775 ASH #-3, RO #Right yustify the addressing mode 
O7 OOB3LT14 116000 003154" MOVB INSLEN CRO), RO iGet # bytes used by this addressing mode
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TSEX-P lus debuaging mo 
Single step the program 

003120 
OOS le 
OO3126 

003134 
003142 
003152 

OO3156 
OO3161 
QO3164 

HO00l 
0137 
ava? 

) 
w) 

2 

é 

4 
ah 

m 
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042737 

O0013? 

OOO 
OO) 
O07 

OO00006 
0000006 

OO000006 

OOLR4S * 

OOG 
O00 
O02 
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ADD RO,RI iGet address of location where breakpoint goes 
AS: MOV Ri. D. CBRK iSet address of call break point 

OOO0OD0G Bis #DECKBK, D. FLAG iSet flag saying there are some breakpoints 

i Reset single-step mode and cantinue with execution of the program 

O00000G Bic #DSSSTP,D. FLAG iReset single step mode 
TPRINT #CRLF iGo te a new line 
WMP EXITi isEnter user’s program 

> Table providing number of butes used by each addressing mode 

O00 INSLEN: . BYTE 0,0,90,0,0, 0. 2) 2 
OOD 

. EVEN
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~~ TSOK-P ius debugging ma 
Display RADSO value 

003166 

003176 

OO32902 

003206 

0032146 

OO3224 
003230 
Q03234 
003240 
O03e42 
003246 

003250 
003252 
QO3256 
003262 
0038266 
003270 
003274 
003276 
OO3302 
OO3304 
OO3306 
OO3312 
OO33 14 
Q03324 
OO3330 
OO3334 
OO3336 
003340 
003344 
OO3350 
OO3352 
Q03356 

003360 
003364 
003366 

003372 
003376 
003402 
003406 
003410 

O13700 
004737 

012737 

O04? 37 
QO4737 
120027 
001454 
1200ea? 
OO14si 

DOGO! 
OLe7O02 
004737 
L2002/ 
OO1434 
1200287 
OOL4ai 
OL270O3 
L2O023 
OO1407 
O20? 
LOB?7 73 

162703 
O7Ole? 
060301 
OF 7234 
004737 
120027 
NO1403 
120027 
001970 

OO? 3? 
QOLOLTOO 
004737 

OOS037 
004737 
120027 
001004 
LOSO37 

0000006 
N06232 ’ 

000002 

OOS720 ” 
OOS7 44 ’ 
OO0015 

OO001 2 

000003 
OOS720 
QO0015 

O00012 

OOOR2O ’ 

000270 ’ 

O0022 1 ’ 
OO0050 

OOS720 * 
OO0015 

OO0012 

005744 ” 

006412’ 

o000008 
005720 / 
000012 

QOOO000 

MACRO VOD. 04 

OO0000¢ 

Ls: 

ws: 

Ag: 

os: 

7S: 

See 

Now accept a 

We 

if 
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SOND Te resee ntete ones sates Sect esnte samen Smttm semet semen tents moval Short GUNG riett véani sr'es beat wimer cncie etuee ctaey Sent Gpene seuss epee samet Take Gneee GUE oenee SONNE SAORI FER: CheeD HOnE Somat Somme GOCE HEEE OOODY Mice: MiNED GESEY SINE FonET SUREE Road REGED STONE SOHN REOID G>OIE caumt atest COOH OEMED SORLS SOLIT GOMME CORSE SUUID weed? nents GREE erute Shue epeN mute enwny PONY 

—“~ Canvert currentiu displayed value from RADSO to ascii. 

PRINT 

MOV 
CALL 
PRINT 
MOV 

Rove’ a 
"ee ot 

D. LVAL, RO 
PRTRSO 
“ oe, 

¢ s 

#2, D. TLEN 

if user wants to enter 

CALL 

CALL 

CMP B 

BEG 

CMPB 

BEG 

GETCHR 
PSHCHR 
RO. #CR 
7% 
RO, #LF 
7S 

iPrant "=" 

iGet last displayed valve 
iConvert to ascii and print 
;Print spaces 

iSay instruction length = 2 bytes 

a new RADSO value for this cell 

iGet ist character 

iPush the character 

iNeo new value wanted? 

iBr aif no new value specified 
iAdvance to next cell? 

iBr af yes 

new RADSO velue 

CLR Ri iForm new RADSO value in Ri 

MOV #3, Re iSet count af # chars to accrue 

CALL GETCHR iGet next character of value 

CMP B RO, #CR iReached end’? 

REQ 2s iBr af yes 

CMP SE RO, #LF iLF is alsa end 

BEQ if 

MOV #RSOOCHR, R&B iPoint to RADSO character table 

CMP B RO, (Ris) + iSearch far char in table 

BEG 4G iBr af found 

CMP RG, #RSOCHR+50 iChecked all of table? 

BL.0 eS ilLoop if not 

ERR #EM#IRC iInvalid RADSO character 

SUR #RSOCHR+1, RG iGet RADSO character value 

MUL. #50, Ri iMultiply previous value by 50 
ADD R3,. Ri iAdd new character value 

S028 Re, 14 isLoop if more characters needed 
CALL GE TCHR iIgnore other characters up toa CR 
CMP B RO, #CR 

BEQ a 

CMP B RO, #LF 

BNE Fak: 3 

have gatten the RADSO value. Store it in currentiy open cell 

CALL 
MOV 
CALL. 

command ended with 

CLR 

CALL 

CMP B 

BNE 

CLAB 

PSHCHR 
R1,RO 
STRVAL 

D. PCOL. 
GETCHR 
RO. HLF 
ee 
D. VIFL 

Lane 

iSave the terminating character 

iGet value toa RO for STRVAL 

iStore value into currentiy open cell 

feed, apen next cell 

iSay print column = 0 
iGet the terminating character 
iOpen the next cell? 
iBr if not 

iTell LF not to store into current cell 

ii
m,
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wy  --=— Display RADSO value 

56 003414 000137 0035356’ lias CMDLEF iGo open the next cell 
oF ; 

&O i Finished 
&1 i 
62 003420 o000137 001476 I: JMP NEWL IN
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O03 4a4 
003432 
003436 
OO3 440 
NO3446 
O004 922 

003494 
OO3462 
003464 
QOS T 72 

FSX-FP ius 

OL37O0 
O10037 

1O373/ 
OOI406 
O3272/ 
O1ag73? 

O0012/ 

debugging mo 
data cel j oe 

OOC000C 
QOO000E: 

OOGH00G 
OOOO0GS 
OOOO00S 

9000006 

DOO00D0G 
OO0000G 

OOLATS ’ 
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BE TTL Mp wee Ponitor data cell 
Sete eomee Gemen Mame Seeds arene Onde Rhaee Sante BETS EEO Tide PERE Gbnek Sakis GOW me. scar: Fi tL! OMeL bees POMEL Geter Hite OUOES GomeE Catne fasis CORED eAteln OURS EUGR cuOtD coses Sings Gatte CFI AEE EHLUE GEOG SOUR! SERED SOI wpant COREE MIEEY CONDE ORIEL SOOM DARHT BOGEG SOIR ORERL DOMED SOULS eimee meqnt SEGSE GEES COURT DEERE GRNET SELES SHITD cones Genet SEtES cme sents Genre “9eRD mmtne 

"address; valueM" -- Moanitar data cell 

OOooooe CMDM: Bic 

TST 

BEQ 

OoOooooE BIS 

MOV 

PMV 

TSTB 

GLE 

OHO0000GS BIS 

OOO0000e meV 

i Finished 

Ps : J MP 

#<DSDMON'DEDVALS. D. FLAG ; Reset data-cell monitoring flags 
D. VALI iWas an address specified’? 

os iBr aif nat -- Disable monitoring 
#DEDMON. D. FLAG iEnable data monitoring 
D. VALI, RO iGet address of cell to monitor 
RO. D. DADR iSet it as control address 

See if breakpoint is to be triggered whenever value in cell changes 

or only when a specified value occurs. 

D. VeFL. iWas a value specified’? 

Oo iBr if not 

HDSDVAL.D. FLAG iWatch for specified value 

D. VAL2, D. DTRE iSave the specified valve 

NEWL. IN iGo get next command 

m
m
,
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MORN -- Clase current location 

i .BETTL "CRY oe Clase current location 
el foe em eee ctere enna sent came eosin renee snete necat venus toh rem sth sont Gee wists fete teat tues ances teu! sivre Soune simut anes funne Sear ersts ans angen Seem Genes Sines ses state fete Weems cous Grtte Seetn feats Gomi font teens erees oumae fulte Steed peter Gute ante Some Sum GumeH ‘eves cusne aiem aiain Gruss saneD enon sret® wens sates epson eaten exsne ettne seme etine 

3 i "carriage-return” --— Close current cell 
sh ; 

39 O0359504 005037 d00000G CMDCR: CLR D. PCG. iSau print column = 0 
6 003510 105737 9900000¢ TSTB D. VIFL iWas &@ new value specified for this cell? 
7 003514 003404 SLE a iBr if not 
8 003516 O13700 900000¢ MOV D. VALU, RO i¥es. get the value 
9 003822 004737 0064127 CALL STRVAL iStore value into current location 

10 0033526 O05037 000000¢ PH: CLR D. LOC iSay no lecation ocpen now 
11 003532 000137 001506’ hi NEWCMD iGo get next command 
le 

13 .BBTTL “LF -— Close location and advance to next 
14 J. CTT oH Ste sore mat ans set seem ame ut88 tune sae een ont tine stem sete shh nines tens stte Amey Set svat fii Sith sents toes stn nr sent tems atte sunt Stent ous tran ful ote Sate ftiOe sibs Geer Samm ate sane sone suey Suen Sate Soi Ste nn stn Sete sue Geer tune wee Son Sete Snes tems cin Sone cme stuns snubs soe Sirs enone seme 

13 j "Line-feed" -- Close current cell and advance to next 
cy i 

17 003536 9005937 0000006 CMDILF: CLR D. PCOL iSay print column = 0 
18 003542 005727 90000006 TST D. LOC iIs a location open now? 
19 003546 001447 BEG ek: 3 iBr if not 

20 003550 105737 dod000000¢ TSTB D. VIiFL. iWas a new value specified for this cell? 

2@il 003554 oO03404 GLE 14 iBr aif not 
2@e 003556 O138700 0000000 MOV D. VAL 1, RO iGet new value 
2d OO3862 004737 006412" CALL STRVAL. Store into currently open cell 

24 0039566 105737 Q00000¢ Lb: TSTB D. BYTM iAre we in byte or word mode? 

23 003572 O0101%7 BNE ee: iBr if in byte mode 
@& 0033574 062737 000002 0000006 ADD #2.D,. LOC iAdvance location ceunter 

2/7 003602 . TTYOUT #CR iGa to new line 
29 003512 004737 006750" CALL SHOL.AQC iDisplay address of new location 

2? 003616 PRINT a / iDisplay "/” 
30 003626 O0013% 001654’ wJhiP CMDSL 1 iSimulate "/" command 
31 003632 O0O5237 000000¢G os: INC D. LOC iAdvance to next bute 
ge OO3626 TPRINT #CRCHAR 3qo0 to new line 
33 003546 O04737 006750" Or) an ae SHOLOC iDisplay address of new location 
34 003652 PRINT a rs iDisplay "\" 
35 003662 000137 OO0O1732" JP CMDBKi iSimuiate "\" command 
36 0063466 oO0O0137 0014767" 2B: MP NEWL TN iNo cell open -~- Iqnore LF 

m
e
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ny mm Clase location and advance to instruction 

1  siQ@TTh a ~~ (h1eee location and advance to instruction 
o FT ota ee cette ane memes tam ar etn site secen sone rites sone ate tiene sata st Miran eter setee seen fuer Seta Sumth OuEr Lover o¥ouy tenet tant mute seme Setra eet see sete Gents sent sical Sion SOR Fane! stot stant GouHT Seite ns fivet otuie funKe odeed emer sette Sante seman coves Ses+t cunt south Some owne® sents Seen syne sytan satin voise some epete gn satye 

3 i "J" -~ Close the current location and open next as an instruction. 
4 i 

5 003672 005037 o00000¢ CMDRSB: CLR D. PCO. iSay print column = 0 
& 003676 105737 0000008 TSTB D. VIFL iWas an address specified? 
7 OO3702 001400 BEQ 3H iBr aif not 
8 003704 0001387 o02034° WMP CMDDECN iTreat J like € 
9 003710 oO0S737" O000000 38: TOT D.LOC iis a lecation open now? 

10 O0O3B714 001440 BEQ 5% iBr aif not 
11 003716 105737 9000006 TSTB D. BYTM iAre we in byte or word mode? 
l2@ OO3722 OQ01017 BNE at iBr if in byte mode 
13 003724 O63737 000000 O00000¢ ADD D. ILEN, BD. LOt: iAdvance location counter 
14 003732 TPRINT #CRLE igvo ta new Line 
15 003742 O0473% 006750" CALL SHOLOC iDisplay address of new location 
16 003746 PRINT “o£ ;Display "EL" 
17 0903756 O00137 O02034 7 Wh cMDDeD iSimulate "C€" command 
18 0037462 0058237 O00000G al: TNC D. Loc iAdvance to next bute 
19 0037664 TPRINT #CRCHAR igo ta new line 
20 OO3775 OO4797 006750" CALL SHOLOC iDisplay address cf new location 
2i 004002 PRINT << oN > iDispiay "N" 
ee OOFO12 OOO1B?F OOL72S’ RP CMDBKS iSimulate "\" command 
2a OO4016 OO0137 001476" Se : WJhP NEWL IN >No cell open -- Taqnore LF
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new .— Close current iacatian and go to previous 

1 So TTL Pt wee CO bgse current location and go ta previous 

3 "Hackspace" -- Equivalent to up-arrow 
4 i 

5 004022 CMDBSP: | TTYOQUT #136 sPrint "oo" 
& 0040382 000400 UR CMDUP iNow treat backspace like up-arrow 
7 
te J CTT om eet em ee emer me ice tate meet svat een met ane tate Hate wath note Sent ert er sent Sram wanes See sun rom mend nee ‘Stes fy Gm fran te Sun nuh ee tne ria Swed putes tet etn sets ene ste aoe Sune eutesnt StH cme emt Sten etme eee tone ete sete Gee cont mene Stew ans Geet cut Smee seme Ane sitte Heme mene 

9 i yen Close current location and go to previous one. 

10 3 

11 0049034 OO8037 0000006 CMDUP : CLR D. PCQL. iSay print column = 0 
12 00490490 0035737 90000008 TST D. LOC iIs a cell open? 
13 004044 00100: BNE 3S iBr aif yes 

14 004045 000137 O014767 JMP NEWL. IN sIgnore if no ceil open 
15 064052 105737 09000000 oH : YSTB D. VIiFL iWas a new value specified for this cell? 

16 0049356 003404 BLE 1 iBr if not 
17 004960 OLRTSO 90000008 MI D. VALI. RO iGet new value 
18 004064 O0O6723/ 006412" CALL STRVAL. iStore into currently open cell 
17 OO4070 LOS737 O00000e i$: TST D. BYTM iAre we in bute or word mode? 
29 004074 O0101? NE ak iBr if in bute mode 
21 6004976 $%142737 000002 8000000 BUR #2. D0, LOC iMave to previous word 
ae OO4104 TRRINT #CRLF iGo toa new line 
2o OO4114 OO4737 006750" CALL SHOLOC iDisplay address of new location 
24+ 004120 PRINT ef 3 iDisplay "/" 
2o OO41396 000137 001604" eligi a CMDSL 1 iSimulate "/" command 
26 OO4¢134 GooSsary 0000006 iB ; DEC D. LO’ iMave to previous bute 
a? QO4T4dO TPRINT #CRLF igo to new line 
28 004150 00472) 006750 * CALL SHOLOC iDisplay address of new location 

29 004154 PRINT [NOD iDisplay "\" 
BO 004164 O0OO1BY O0O1L732" MP CMDBKI iSimulate "\" command
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O04170 

o04172 
004176 
004200 
004204 
004206 
OOdel4 

004222 

OO4230 

O44 
OO4a42 

seem en . 
Pex P bus 

O19046 

Ole 700 
OO S020 
O20027 
LOB? ? 4 
OLe7a/ 
QgL27 37 

4 ye mye 

O32 race, 

ObiGOO 
Ooo 

OO0000Y 

OO0000S 

L77777 
oN0000e 

OO000000 

OOOO00E 
OODOO0NE 

OOO000G 
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JSR TTL -- Subroutares oom 
-SRTTL DBGINA -- Initialize the debugger 

§ {TTT NDTO nerne tutes eten scams ene coved Hen One eaten ashen GOCE Level comet —eeme first vam Se-Od Senet fares Ghent tnt tinee fetie AoEm Svphd fire Sout Ate SEIe Mit Suet. Beche SOeEH mines MdEL Semin tots GED GENOn RimeN GORtT waBt: HEE Siete Hiter Gente OL—E emia Pris CAREY Shieh Outi GOOG Meet weten SEND SOG! GMIDA SIDS GUIDED COmnS GEIS angen mete Genes sntub nome OOOrY pUmiD anene CUO eunee 

i DEUGINI is called to initialize the debugger. 

i The debugger greeting message is aiso printed. 

DBGINT: MOV RO. -<SP ) 

Initialize some debugger values 

MOV #D. START. RO iPoint to start of debugging data 
1s: CLR (RO) + iClear all debugging data to O 

CMP RO, #D. END iFinished’? 

RLQ tt iLoop if not 

MO Hi77777,.D. MAGK iInitialize the data mask 

BIS HD#INIT., D. FLAG iSay initialization has been done 

; Set previous-mode = user in cur PSW so we can use MFPD/MTPD to 

$5 @8CCeSS user’s program. 

BIS HUPMODE. G@#P5wW iSay previous mode = user 

i Print greeting message 

TPRINT #TM#GORT iPrint greeting message 

3 Finished 

MCV (SP)+, RO 
RE TURN 

a
m
.
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BRARST -- Reset breakpoint instructions 

i SUTTL BRARSY -- Keset breakpoint instructions 
a TTT TT rte ee eres tee seo ane sores te ate sat tnt att nse seh esa fet tte eee tan: utente fied Sea saint stene sate tee rere seve weans sean. seams ent sees stnat ecm aces evans seu oman saves atean tune: ‘etee tenn eevee ates aesee sents Grete snare meee Gente eeten tener sane ante? semen Sate sete aivan Meee sense etees Sevst ume estes Aten ner some time 

o3 3 BRARSY is called on entry to the debuqger when a breakpoint occurs. 

“4 i It restores the contents of the instruction cells that were replaced 
a i by BPT instructions for breakpoints. 

7 004244 O10144 BRARST: MOV Ri, -<(SP) 
8B 004244 O382737 O00000G 9000006 BIT #DSBKST.D. FLAS iAre breakpoints set in program? 
9 004254 O014e2/ KEG ok: iBr if nat 

10 004254 O28273" o000000¢ O000006 BIT #DESCKBK,.D. FLAG iAre there any active instruction breaks? 

li 004264 00142: BEG Os iBr if not 
12 i 

13 F Reset instructions that were overwritten by breakpoints 

i4 3 

15 0904266 9908001 CLR Ri i+Init index into breakpoint tables 
16 004270 O16100 0000006 Lf: MOV D. BAAD( RI), RO Get address of breakpoint 
17 004274 001407 BEG a $ iBr if this breakpoint not in use 

18 004276 106510 MEPD (RO) iGet breakpoint instruction 
19 004300 O22627 000003 CMP (SP )+, #3 iIs this a breakpoint instruction? 
20 004304 001003 BNE a iBr if not 
21 004306 016146 o000000¢6 MOV D. BASV(R1), ~(SP)iGet saved instruction 

22 004312 106610 MTPD (RO) iRestore saved instruction 

23 004314 062701 9000002 2s: ADD #2,R1 iAdvance breakpoint index 
24 004320 O20127 000020 CMP Ri, #164. iChecked all breakpoints’? 
29 004324 101761 BLOS 1% iLeop if more to check 
26 004326 042737 0000006 0000006 Bic #DSBKST.D. FLAG i Say breakpoints no longer set 
a? 3 

2e 3 Finished 

2? 3 

30 004394 oO12601 US: MOV (SP)+,R1 
31 0043365 000207 RETURN
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BRKSET -- Sat breakpoints . 

1 .SRTTL BRASET -- Set breakpoints 
~ “TTT tome setts seene anor tes mete eum stsen sree anat: sonms drone seen een satet train setts me soust ints Goane neue secon seate const cium mans cated torte mien Sutue aauts Lénnn esate sen soate evans eongr shote Stn stees mitt wore, canon coves euees met siren ouamt eaten Snowe ate ‘nuee ouine eteas seane Sean Sone Same SOatt Stout cxtmy Sout mane sane ette cutet feiss Sette ste drome comet 

3 i BRASET is called when leaving the debugger and entering the user’s program. 
4} i It sets BPT instructions in those locations marked for breakpoints. 
oD j 

& OO4540 90101445 BRKASET: MOV Ri,-(SP) 
7 004342 032737 0000008 O000006 BIT #DSCKBK.D. FLAG iAre there any instruction breakpoints? 
8B OO4350O OO14146 REQ 3 iBr if not 
o 3 

LQ i Set breakpoints 
ii ; 

le OO48RS52 O1270L 900020 MaY #16.,R1 iGet index for last breakpoint 
13 004386 O168100 O00000¢ is: Ma D. BAAD( RI). RO iGet address where breakpoint goes 
14 004362 0014065 KEQ me iBr aif this breakpoint not in use 
15 004364 106510 MP PD (RO) iGet current centents of location 
16 90043646 O1lf4o1 O00000¢ MI (SP)+.D. BASV(R1); Save original contents of cell 
17 GOO4372 O12740 000003 MUR #3. —-(SP) iPush BPT instruction 
18 004376 106510 MTPD (RO) iStore BPT instruction inte user’s program 
19 004400 62701 9000002 oS: SUB #2, Ri iMore breakpoints to check? 
a@O OOP OOS IS BGeE — 41s iBr af yes 

2i OO¢4705 O3827327 0000006 O000006 Bs: BIS #DSBKAST. D FLAG iSet flag saying breakpoints set in program 
tas i 

as i Finished 

ett i 

20 OO4414 O12601 PIV (SP)+, Ri 
2o OO4416 O0020% RETURN 

a
m
,
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ma
, 

st .SaTTL EBRACHA -- Determine type of breakpoint 

wa i Determine the type of breakpoint that has occurred. 
4 i There are four different tupes of breakpoints: 

3 3 1. Dates breakpoints that are triggered when a monitored cell changes 

re) i Value or takes on a specified value. 
va i 2. Instruction breakpoints set by use of the "ainB” instruction. 
3 i 3. Instruction breakpoint used to catch a CALL return. 
9 i 4. Single-step breakpoints that result from the use of the "; 15" 

10 ; Canmand. 

Li ; 

i i Inputs: 
13 i DR? = PC after the break 
14 
135 i Cutpute: 

14 i DSDBRKA in D. FLAG ==> Data breakpoint 
17 ; D#IBRK in D. FLAG ==> Tnetruction breakpoint 

18 i D¥SRRK in D. FLAG ==> Single-step breakpoint or CALL breakpoint 
1? ; DtPORK in D. FLAG ==> Forced breakpoint (user typed ctrl-B) 

=) 3 D. BANM = Breakpoint number 
md i 
ae OO4F420 010144 RACH: MOV Ri. -~(3P) 
id i 
a ; Clear instruction and data breakpoint flags 

ae i 

26 0044272 O427R%7 O00000C 0000006 BIC #<DSDBRK I DSIBRK'DESBRKS,. D. FLAG i No breakpoints yet 
af ; 
mid i; See if @a@ data breakpoint is active 
a? i 

30 004430 O82°7EF 0000006 0000006 Bit #DOSDMON. D. FLAG ifs a data breakpoint active? 
31 004435 O01420 HIG 1% iBr if nat 

Be OO4440 O1BPTOL a00000G MOV DN. DADR, RI iGet address of monitored cell 
33 004444 O45.) MFPD (Ri?) iGet contents of monitored cell 
34 004446 O13701 Q00000¢ MOV D. MASK, Ri iGet data mask 
20 OO4452 005104 {CM Rt iComplement 

36 OO4454 O401 14 Bic Ri, (SP) iLeave only bits of interest 
37 OO8456 O3273% O000008 9000006 BIT #DEDV4SL.D. FLAG ijiAre we waiting for a specified value? 
3B 004464 OO1004 BNE es ;Br if yes 
39 Trigger data breakpoint whenever monitored data cell changes value 
40 004466 O224237 O000008 CMP (SP)+, D. DOLD iHas value changed? 
41 GO4de/72 O0O1G0+4 NE 3 iBr af yes ~~ trigger breakpoint 

42 OO8e74 OOOGOS TR if iHasn’t changed ~~ no data break 

43 i Trigger data breakpoint if value takes on specified valve 
44 004475 OfR637 O00000G 2s CMP {SP)+.D. DIRG iDoes cell have value of interest? 
45 004502 001004 BNE 1 iBr if not -- no data breakpoint 
fh ty ; 

47 3 Triaqger a data breakpoint 
ot : . 

49 O649504 O52737 Q000008 0000006 3H: BIS #DSDBRK: D. FLAG iSet data-breakpoint flag 
mi 

od nee if we need to check for instruction or single-step breakpoints 
rl i 

939 004512 O3273R27 O000000 O0O00006 I: BIT #IDESSTP !DSTSTP!DS$CKBKS, D. FLAG s Any instruction breaks or stp? 
S4 O046520 001442 BEG a iBr aif neither instruction brks or single step 
ws i 

6 ; Ignore single-step and instruction breakpoints if we just 
af i @xecuted & pending instruction.
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wes 

oF 

4D 

© 

be 

63 

& 44 

65 

56 

és 7 

698 

&F 

79 

74 

vm 

7a 

74 

73 

7h 

7? 

728 

79 

St) 

91 

8. 

8a 

84. 

85 

BS 

o7 

at 

89 

90 

OO4522 
GO4930 

004532 
004540 
004542 
004550 
004556 

004560 
004364 
004570 
O04574 
004600 
004402 
OO4SOG 

OO4siz 

O04614 

OO446L6 

OO4ec6 
004430 

- YSa-P lus 
Catermine 

O3eF a? 
NOLO 

Oa 737 
O0140% 
O52737 
Lig?a? 
OO0423 

OLearG 

OLa7OO 

162700 

OOOH L 

OOL4O4 

LoeFoal 

QOL IF 

NOO04C4 

OL1e6o01 

OOGeO% 

of breakpoint 

OOGO00G 

OOOO 

OOO00006 
Oooo L 

OOOO LO 
OOGOOOG 
OO00G2 
OOQOOGe 

OOO008 

OOGOQOG 
OOGOONG 

OOOBOOG 

OODN00G 

OOO000S 
OO0000G 

OONDOO0E 

debuaging ma MACRO VOS. 04 
tape 

w
e
e
 

r
h
o
 

tt
 

BIT 

ME 

Bit 
BEG 
BIS 
MCN! B 
BR 

if this 

pn? 

MOV 

SUB 

CMP 

BEG 

bok bi 

Rok 

BR 

ASR 

MIB 

BIS 

Fanished 

MCV 
RETURN 
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#DSIPND, D. FLAG i Did we just execute a pending instruction? 

Os iBr af yes 

if this is a Singie-step breakpoint 

HDSSSTP' D#TSTP, D. FLAG iAre we single stepping program? 
AS iBr af not 
#D$SBRK.D. FLAG iSet single-step breakpoint flag 
#9.;,D. BKNM iSay this is breakpoint # ? 

I$ 

is an instruction breakpoint 

#id.. Ri iIinit breakpoint index 

DB. R?, RO iGet address after breakpoint 
#2, RO iPoint to break instruction 

RO, D. BKADIHG) iSearch for which breakpoint was hit 
&$ iBr if found it 

#2,R1 iGet next breakpoint index 

7h iLoap if more breakpoint to check 
S$ iThis is not an instruction breakpoint 

hit an instruction breakpoint 

Ri iGet breakpaint number 

Ri. D. BKANN 

#DSIGDRK,.D. FLAG ;Remember we had an instruction break 

(SP)+,R1 

a
n
.
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SHOBRK 

w= TOX—P lus 

-~ Diepleay 

OO 4éeGe2 
004634 

CO4444 

OO4a5a 
004654 
004700 
O04 704 
004710 

004722 

004726 

004742 

004742 

OO47 46 
004750 

OO47 32 

004736 

0047 G2 

004766 

004770 
004774 

m OOSGO4 
OO5O012 

005014 
OO} OY bs ‘aban! east 

OO35OR30 

OOSOR36 

005040 

OOSOSO 

OOSO56 

005040 

095064 

OO5G64 

005074 

OOSLOO 

905 104 

OOSL1L2 

OLO4sS 

O3L7 9% 

OOL434 

OL 3700 
eye 

OO4? a? 

GL Svao 
O04? 37 

OLB 700 
LOGS10 
O12600 
O10537 
OO4 7 3/ 
OLB 7O0 
OOSLOO 
O4 0037 

~ 
OBL 37 

OO1404 

OOO4S 1 

OBe? a7 
OOS 

Legare? 
001003 
NOSO37 
OQO7 93 

LiRryoo 

O44 FF 

a ort aed OOO8 LZ 

OAPI? 

OOiqdaes 
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breakpoint infermation 

.SBTTL SHOBRK ~~ Display breakpoint information 
$F Puere none towee nave aaene saps Meme meyes EEE OEM eTtet tenet OPUS <Aeee note: Dabeh Rese Wench: SHMH MEOEL vebée Grams dened Soene Biehe SORES F-10C Gutta ‘orem toamy cnens Mite” ette Gnene AEGOL mOneN GREE CELE atoms SEHeY HERE Hide weEdi GNERT SteED Honea TURES OREN UECD SOnED seine HEED GOR sate HOMIE EOTES ORTEE SUEIR SHEET ONE SRGME CRORE =OEED WEEE OEE COUOE Sines GREED rine SOON 

i SHOBRK is called to display information about a breakpoint 
; that has been triggered 

SHOBRK: MOV Ri. ~(SP) 
TPRINT #CRLFE iGet to start of new line 

i See if a data breakpoint occurred 
; 

OOOO0OS OOO000G BIT H#DEDBRK. DY. FLAG iDid a data breakpoint occur? 

REQ 1 iBr if nat 

PRINT “Data break at > 
OO0000G mov D.R?7,.RO iGet breakpoint PC 

OO7146’ CALL LSTADR iDisplay the address 

PRINT oo 
QNO0000G MaYV DD. DADR, RO iGet address of monitored cell 

OO7 146° CALL LSTADR ;Display it 

PRINT a 
OOo000S MV D. DADR, RO iGet address of cell 

MEPD (RO) iGet current contents af cell 
PIV (SP )+, RO 

QOO0000G MOY RO, D. DOLD iSave old cell value 

O0&100 ” CALL PRTWRD iDisplay value of cell 

OO0000E MeV D. MASK, RO iGet data mask 
OM RO iComplement 

000000 Bic RO, D. DOLD iClear all but bits of interest 

TPRINT #CRLF iGo to new line 

i See if @ single-step breakpoint occurred 

OOO0000S OOOOOOS IF: BIT #DBSBRK,.D. FLAG iDid a single-step breakpoint occur? 
hg 2h ir af not 

WB | PRINT “Step: > iPrint heading 
BR 3 iNow treat like instruction breakpoing 

i; See if an instruction breakpoint occurred 

QOO0000e OOOO00G AF: BIT H#DSIBRK.D. FLAG instruction breakpoint? 
REQ 45 iBr af not 

TRPRINT #CRLF iGo to new line 

ONOO00OsS 900010 CMP B D. BANM, #9. iCALL breakpoint’? 
SNE bs iBr if not 

QOQ00E CLR D. CBRK iClear the call breakpoint 

OR oF Br if yes ~~ Treat like single step break 
6 : PRINT 2B 

OO0000o MOVE D. BANM, RO iGet breakpoint number 

QOS7 72’ CALL PRTOCT iPrint breakpoint number 
PRINT 5 oF 
BR eS 

i Hee af we had a forced breakpoint 

ONOOOOS OOHOOOG 4s: RQiT H#DEFBRK,D. FLAG iFarced breakpoint? 
EQ OF iBr af not 

TPRINT # CRLF iGo ta a new line 

PRINT “Break at >
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SHOBRK -~ Display 

OOS1é62 
005166 
005172 

OOS202 
OOS204 

OL FOO 

OO4AS 3a? 

OLoO7GL 

004737 

OLe6ook 
OOOROY 

cebvaging ma MACRO VOS. O4 
treakpoint information 

OOO000G 
O07 146 ’ 

0000006 
OO7 510’ 

i Display the 

wb : Mav 

ALL 

3 Display the 

MOY 

CALL 

TPRINT 

3 Finished 

a MI 
Ree TURN 

address 

D.R7,RO 

LSTADR 

decoded 

D.R7,R1 
DECODE 
#ORLE 

Monday e@l-Dec-87 O08:42 Page A?~i 

of the breakpoint 

iGet address where break occurred 

iDisplay the address 

ingstruction 

iGet address of break 

sDisplay the decoded instruction 
iGo to new line 

(SP d+, Ri
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t flag if any breakpoints are active 

T 
FLEBRK -~ S$ 

THM cree coree secu ewe mine SHEER steer ented MtUM Lest FoLeL edhe aad: Sete feeds cub chub i otd eats ante fewak Pier! HEGGY AnetS hea GITEE Skies MittC --one Meats HOKet Ine) oprmt MOOT atten Grate fren wtte oeaee SERED Coen: EnEED Mane S1OmD femen emteD Eepem S40GH FUREY S¥RED EOLOT COaN Grane GONE suet sent SOLID SoG! Se0ee CUES GSE! SULT CLOT cone camps CNSE Wenen semee ORAS waNEE OTFED SEIN ease 

i FLGBRK is called to determine if there are any active instruction 

i breakpoints. If there are, the D#CKBK flag is set in D. FLAG; 
i otherwise the DSCKBK flag is reset. 

O10144 FLGBRK: MOV Ri.- (SP) 

i Determine if there are any normal instruction breakpoints 

a
 

me
 
O
G
 

O
w
 

D>
 

a 
b
o
n
e
 

o
 

Oo
 

cf
 

hg
 

ie)
 

iP
 

0035210 O12701 900020 MCV #16.;,R1 iGet index to last breakpoint entry 
12 OOS5214 O0O5761 O000000 TB : TST D. BAADC(RID iIs this breakpoint set? 
13 005220 001007 BNE SS iBr aif yes 
14 005222 62701) 000002 SUB #2, R1 iMore to check? 
15 O0S2265 002372 BGE oS iLeop if yes 
14 i 

i? ; Mo breakpoints are active 
1 i 

19 9005230 O42737 0000006 0000006 Bre #DECKBK,D. FLAG iNa breakpoints are set 
20 OO3236 00040. BR 8 
a i 

tse i There are active breakpoints 
ad i 

a4 O05240 O82737 O0000000 0000006 6: Bis #DECKBK,D. FLAG iRemember some breakpoint is set 
a ; 
ao i Finished 

ard ; 

29 905245 O12601 OB: MOV (SP)+,R1 
2G OOS2G9Q O008207 RE TURK
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AGCRVAL 

le 

14 

Lé 

18 

eB 
eT = 
Ma oS 

-— TS¥<P bus 

ACCTUE 

005252 

O0Se2 54 
OO 5260 
OOS264 
005266 
005272 
O02 74 
QOOSB00 
0OS304 
JOS5306 
OOS312 
005314 
QOSS20 
QOS5322 
OO5324 

009330 
OOS3I32 
Q05334 

005336 

OOS342 
003344 
OOS250 
905352 
OOS356 
QOS3I60 
005370 
005372 
OO337& 
OOS4Oe 
OOS405 
OGS410 

a@ general 

010246 

OO4737 
LeoQe? 
OO1444 
120027 
OO1451 
OO47a?e 
120027 
Oo1L1414 
120027 
OOL41 4 
120027 
103400 
120027 
101403 

OOS! 
005000 
OQ0497 

Q04737 

QO1L0102 
120027 
OO1016 
Q208a7 
101404 

OO6G0.2 
OO47 3% 
O04737 
Qood | 
OLGiog 
OLlea7O) 

debugging mo MACRO VO5. 04 
value 

OOS720 ’ 
OO004 4 

000056 

005764 ” 
000053 

000095 

000060 

OO0071 

005500 ’ 

O00054 

000007 

O09 720 * 
OOS S500 ’ 
QONOOOIE 

QO000 1 

[rs Ivalue 
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ACKVAL is called ta accrue & general value of the form 

where "r" is a relocation base register number, 

reqister number. 

No vaiue gotten. 

; and "x" ais an internal 

3 

; Outputs: 

RO = Value accrued. 

Ril = Status flag: 
; +j s=> normal value 

i OQ sol 

j ~{ ==> Internal 

ACRVAL: MOV 
4 

j Get ist character and 

CALL 
CMP B 
BIG 
CMP B 
BEQ 
CALL 
CMP B 
BEY 
CMP B 
REQ 
CMP B 
BLO 
CMP B 
BLOaS 

3 No value was 

ih: CLR 
LR 
RR 

6: CALL 

MOV 
CMP B 
BNE 
CMP 
BLOGS 
ERR 

Ae : ASL. 
CALL 
CALL 
ADD 

3H: MOV 
PCT 

GETCHR 
RO, #°S 
1s 
RO. #’. 
10% 
PSHCHR 
RO, #7+ 
os 
RO, #’-- 
= $ 
RO. #70 
Bt 
RO, #’7Y 
ee 

specified 

Ri 
RO 
2S 

Accrue normal value 

ACRNUM 

Ri, Rez 
RO, #’, 
ee 
Ra. #7 
4 
REMSIRE 
Re 
GETCHR 
ACRNUM 

register address. 

see if 

D. RLBS(RA). Ri 
Ri. RO 
#1,R1 

this is a normal value or a register name. 

iGet ist character 

iIs this a@ register value? 

iBranch if yes 

is?) " = Current program counter 

iBr if period 

;Save the character 

iis this @ sign character? 

iBr if yes 

iIs this character a digit? 

ir if not a digit 

iBr aif a digit 

iReturn status code 

iReturn value of O 

iAccrue First part of number 

See if ist part of valve is a relocation base register number 

iSave value that was accrued 
iWas first part terminated with a comma? 

iBr if not 

iis First part @ valid register number? 
iBr if ok 

iCanvert req # to word table index 
iSkip over comma 

iAcerue second part of number 

iAdd relocation base to offset value 
iReturn value in RO 

iReturn status cade in Rl
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59 

9 

GO 

od 

ba 

3 

64 

G0 

66 

6&7 

68 

4&9 

7O 

71 

7 

73 

74 

735 

76 

77 

7a 

79 

80 

Bi 

872 

OOS414 

QOO05416 
OOS 4202 
QOS42L26 

005430 
005434 
OOS464O0 
005444 
005446 
005430 
OOG45a 
005462 
QOS 464 
OO5470 

O05474 
OO5476 

Tisx—-P lus 

OOO42 7 

013700 
Ol27Oh 
OOO me? 

OO47237 
O127O1 
120061 
OO1404 
QO S301 
O023 73 

N0639 t 
OL6G100 
Ol27O01 

O1Le26007 

QQO082O 7 

debuaging ma MACRO VO5. 04 

a general value 

ONO0000G 
OOO00 1 

OOS7 AO ’ 
000014 
000362 ” 

000400 ’ 
177777 

Ik 
3 

; Vatue is ”. 

10$: MOV 
MOV 
BR 

Monday 2@1-Dec-87 O8: 42 

ve J 

{period). 

D.R7, RO 
#1i,R1 
9S 

3 Internal value ("x") 

14: CALL 

Mav 

OS: CMP B 

BEO 

DEC 

BCE 

ERR 

ws: ASL 

MoV 

MOV 

3 Fairashed 

Fh: MOV 
RETURN 

GETCHR 
#NUMINT~1i, R] 
RO, INTCHR(RI ) 
ee 
Ri 
6S 
REMBITAV 
Ri 
INTADR(RID. RO 
#-1,R1 

(SP) +. Ree 

Page 29-1 

iReturn 

Use current program counter. 

iGet current program counter value 

iSay we got a normal value 
iReturn 

iGet register letter 
iGet # internal registers 
iLook up register letter 

iBr aif found 

iMore to check? 

iLoop if yes 

iinvalid register name 

iConvert index to word table index 
iGet address of cell for register 
iGet status code 

(R7)



m
m
,
 

TSDBUG -- TSk- Pius debuaging mo MACRO VOb. 04 Monday 21-Dec-87 08:42 Page 36 
ACRNUM --- Acerue a number 

i .SEYTTL ACRNUM -—- Accrue a number 
“3 TTT re te ate cence ctene cums onuet seme ontet et sete te toner atter senat Gimp sive tem sete sente sient citsh stant smn sce aeons Somre ‘sine stime o4aue snua: neute teu sem OSA Arsen seme Sento GautL etm comet coum soate SAneH Senul Ganey Sette GenUR sunee mEtte Senet emsnt SOFTS Guten enete sets neend South GAG nutes HimtY RiLED mevee wenee hence Sense cespt Sones enmee Satin 

Me 3 ACRNUM is called to accrue & number. 

4 i The number may be octai or decimal (with a decimal point). 
we 3 

& i Outputs: 
? i Rio = Value accrued 

8 i RO = Delimiter character that was hit. 

9 i 

10 005500 O10244 ACRNUM: MER Ra, ~ (GP) 

11 005502 010344 MCV RQ. -(SP) 

l2 005504 O10544 MEV RS, -(C&SP ) 

13 i 

i4 3 nee if number has a leading sign character 

15 3 

16 0053506 005002 CLR Re isAssume result should be positive 
17 005510 004737 005720" CALL SETCHR iGet ist character of number 

18 005514 20027 000053 CMP B RO, #’+ ijLeading plus sign’? 

17 005520 901407 BEG ak 3 itr af yes 

20 0053522 120027 000055 CMP B RO, #*7- iLeading minus sign? 
2i 005526 001002 BNE ee iBr af not 

ee OO5S5S30 005202 ING Rez iSet flag to negate the value 

22 005532 000402 BR Os 

24+ 005534 004737 005764’ Bs: CALL PSHCHR ;Push the first digit 

ted 3 

wh j Scan the number and stare in D. NMBF 

wee 3 

28 005540 O12701 OQ000006 OF: MOV #D. NMBF. RI iPoint to number character buffer 

29 005544 012700 O00010 MCV #8.,R5 iAssume this is an octal value 

30 OQO5SS0 O047237 005720" is: CALL GE TCHR iGet next character of number 

31 005854 120027 000050 CMPB RO, #°O sIs this character a digit? 

32 005560 103410 BLO at iBr if not 

33 005562 120027 000071 CMP B RQ, #°9 iDecimal digit? 

34 005566 1101012 HHI mt iBr if not 

35 OO58570 120027 O00067 CMP B RO, #°7 iQGctal digit? 

B34 O0O5574 1014023 BLOS 3s ir aif yes 

3? 0055765 O1270605 O00012 MCV #10.,R5 iThis must be a decimal value 
38 005602 O20127 O000006 ah: CoP Ri. #D. NMBHE iAre we about to overflow the buffer? 
37 005606 103040 BHIS 11s i'r if yes 

40 90059410 110021 MOVB RO, (Rid+ ‘ iStore character into buffer 

41 005612 000756 BR 1t iLoop to get rest of number 
42 i 

453 i Hit end of number 
44 i 

45 005414 1105011 iB: ZLRB (Ri) iPut null at end of buffer 

45 005616 120027 000056 CMP B RO. #¢. iDecimal point at end of number? 

47 0035622 001009 BNE “4 iBr af not 

48 0035424 O12700 QO00012 MOV #10..R5 iRemember this is & decimal value 

49 005430 00040:! WR ae) 

50 005632 O0O4737 005764’ At CALL PSHCHR iSave delimiter 
2d i 

wee i Convert number string to binary value 
oa ; 

O44 OO86395 OL2702 0000006 wh : MERZ #D. NMOF, Ri iPoint te start of buffer 

o>? 005642 695001 CLR Ri iStore value in Rl 

26 OO35644 12300 ? 6 MOVE (RB)+, RO iGet next character 

O/ 003646 61400 BEQ Og iBr if hit end af number



TSDBUG -- 
ACRNUM 

28 
aed 
&O 
él 
be 
63 
b&4 
63 
46 
&? 
68 
69 
7%) 
74 
7a 
73 
74 
79 
7o 
7? 
7a 
7% 
BO 

TSK-P lus debudaging mo MACRO VOO. 04 
- Accrue a numher 

005430 
005654 
0056456 
0054660 

005662 
005664 
005665 

003670 
005674 
005700 
005702 
005704 
005706 

OOS71O 

162700 
O7O108 
0460001! 
OOO77 1 

QOS 7 Or 

OO1401 

OOS40) 

O47 37 
OO47 37 
OL2600 
O1e260.3 
O1L2600 
O00207 

000060 

OO37 20 ” 
QOS 7 b4 ? 

Manday 

BUR 
MUL 
ADD 
ik 

; See if we 

el-Dec-87 O08: 42 

#°O. RO 
RS, Ri 
RO, Ri 
1% 

Page 30-1 

iConvert digit to binary valve 
iMultiply previous value by 8 or 10. 
iAdd 

jLoop 

should negate the value 

DS : TST Re 

BRE LO 

MEG Ri 

i rinished 

LO: CALL GETCHR 

CALL PSHCHR 

PCV (SP)+,R9 

MoV (SP)+, R23 

NOVY (SP )+4, Re 

RE TURIN 

Lis: PRR 

Number averflawed the 

#EMENTL 

;Should we negate the value 

in new value 

to get rest of number 

iBre af not 

iNegate the value 

iGet delimiter character in RO 

iBut push it back too 

buffer 

iNumber too long
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GETCHR -- Gel next character fram terminal 

i .SUTTL GETCHR --- Get next character from terminal 
ne fPTTe eer renee enone eutr wrmt ete ones ome att seme att mitt ate samme mee seer sens ete Ste, oene cones tent sents tosee cteme ceses Geama tteen conte mtte bow ttm vets ees semen Atte pee mses stam éynan seteg Seem feces eitey Gem GHete cones tiene tiene eutse GOErs Hut eAShe SIOTE aneee Heres Gish MAsed Sten Grend Wed AQteD MemDG femih Hinde Rest an~ne stese oxeat 

ee i Get the next character from the terminal. 
q j 

2 j Outputs: 

4 i RO = Character gotten 
7 i 

8 OOS720 GE TCHR : 

; 

10 ; See if PSHCHR was called ta save a character 

ii i 

2 OOS720 Li8700 9000006 MOVB D. SVCH, RO iHas & character been pushed? 
13 OO85724 O01014 WINE ek iHr aif yes 

14 i 

LS 3 Ne saved character. 

Lé ; Get character from terminal. 

1? 3 

18 Q05726 _ TTYIN iGet character from terminal 

19 005732 005237 o000006 INC D. PCQL iAdvance print column 

ey) 3 

ai i Convert lower-case characters to upper-case 
mee ; 

2a 005736 120027 O00141 CMP B RO, #141 iLower-case a 

24 003742 103409 ALO R4 

25 005744 e002” O00172 CMPB RO, #172 iLower-case 2z 

26 OO3750O 101002 BHI OF 

a7 OO5732 162700 000040 SUB #40, RO iConvert lower-case to upper-case 
2Q ; 

wt? 3 Finished 

a0 i 

Si 005754 1105037 0000000 OB : CLRB D. SVCH iNo saved character 

ge OO0O9762 OO0207 RETURN 

| 

34 .BBTTL PSHCHR -- Push a character 

a0 5 ete sr en te ei as i tt “ee a sn me ee re a et ee a 

Fes) 3 Push @ character so GETCHR will get it on next call. 
37 ; 

38 i Inputs: 

3% i RO = Character to be pushed. 
40) j 

41 005764 110037 9000006 PSHCHR: MOVB RO, D. SYVCH iSave the character for GETCHR 

42 005770 000207 RETURN iFinished 

a
m
,



TSDBUG 
PRTOCT 

poe) 

wee 

—~ FSX-rPlus 
~ Print 

0057 7 iz 
009774 
QOS7 75 
006000 
006002 
OO S004 

| OO4006 
OO6012 
O0601& 
OO6920 
006022 
005026 
O0S5030 
004032 
006036 
006042 
005946 
NO5050 
006052 
005004 
O0S064 
006070 
006072 
006074 
006076 

octal 

QOLO146 
OLOBAY 
O10346 
005003 
OLOO0OL 
OO SOG 
O7 2027 
OLe7O2 
OG040.3 
QO 5000 
073027 
O300C3 
O0O1404 
062700 

OOSk27 
O7 7al4 
005703 
Q0100% 

OOSL 37 
O1 26023 
OLebOr? 
O12601 
OOOL207 

value 

OOO00 I 
OO0006 

000003 

000040 

OOG0008 

OO000006 

debuaging mo MACKO VOS5. 04 Monday @i-Dec-87 O88: 42 

é 

4 

; Inputs: 

é Ro 

PRTQCT: 

1s: 

of: 

sé: 

46: 

. SB TTL PRTOCT ~~ 
{Sete coors eemen Mrere sacet unser MODE fuans BEES MILER fener wttes Semi ensge come sets! iti: eine SewhE menin ieueD Mneny Soper sures SUSI SOME ERIE DOLE Mtr \seRe wEtty Seen SOEEY Gmins LOD emnas Ges SOND GREE chews ETOP Shen TENE SESEE ORE Sami SIE Sin SRO GOIEE SEmAE SEEDS GENEL COREE SES GEERT eneee Gere GFE OAEEE GCOETS GROUD anthe COONS CaSEt come GLEEY TERED mitun Ate) GER came? 

= Value to print. 

MOV 
MOV 
MV 
CLR 
MOV 
CLR 
ASHE 
MOV 
BR 
CLR 
ASHE 
BIS 
REQ 
ADD 
. PTYOUT 
INC 
St 
TOT 
BNE 
_ PTYOUT 
ING 
MOV 
MOV 
MEV 
RETURN 

Ri, -—{SP ) 

Rel, CSP) 
R23, - (SP) 
R3 
RO. R1 
RO 
#1,R0 
#46, R2 
2 $ 
RO 
#3, RO 
RO. RS 
3S 
#/O. RO 

D. PCOL 
Ra, 1 
RB 
4 
#’O 
D. PCOL 
(SP)+4+,R0 

(SP)+, Re 
(SP)+,.R] 

Print 

Print an oactal value with no 

Faqge ide 

octal value 

leading zeroes. 

iSay non-zere digit not seen yet 

iGet value to print 
iGet ist bit inta RO 

iPrint total of 6 digits 

iGet next digit inte RO 

iRemember if non-zero digit seen 
iBr if no non-zero digits seen yet 
iConvert to ascii character 
iPrint the character 

iAdvance print column 

iLeoop if more digits to print 
>Did we see any non-zero digits? 
iBr aif yes 

iPrint ane zero if not 

iAdvance print column



TSDBUG ~ 
PREWRD --- 

—~ TSk-P lus 

Primt 

006100 
006102 
004104 
006106 
006110 
O06114 
006120 
O06lee 
006124 
095130 
O061 34 
006140 
006144 
O06144 
H06150 
006152 

O0G194 
OO6154 
OO51460 
004162 

2 006164 
096164 

006172 
006176 

0046200 

006202 
O06k04 
O96e212 
005216 
005222 
06224 
06224 

O06230 

gcotal 

O10144 
O10244 
OL10001 
005000 
O07 3027 
OLe7 Oe: 
000404 
OO5000 
O7R027 

OQo2700 

00527, 
O7 7ei1e 
QL 260r! 
OLeool 
QOOOLO 7 

OL0O145 
O10244 
OLO00] 
QOOOSO 1 
005000 
O07 2027 
O12702 
0004013 
OO S000 
O7 3027 
Oda ZOO 

003237 
OF 7aie 
OL260.2 
O12601 
OO020? 

QOO0001 
000006 

OO00023 
DO0060 

0000008 

000002 
000003 

000003 
NG005G 

OO00006 

debuaging mo MACRO VOS. 04 
word value 

OOAe ence ames ames cngem <1008 OROEE anges Sudan EET eattt wines free ances rem feene anes 

: 

3 

r 

r 

Monday 2i-Dec-87 08: 40 Page a 

.SBTTL PRTWRD -- Print octal word value 

Print a lé-bit octal 

Inputs: 

eee Gees mater meus pene Senet Fetek Snans ADH! mtegy atbed pte <omre 

vo luei 

Rt} = Value te be printed. 

PRTWRD: MoV 

Ls: 

eB: 

RIC 
MeV 
LR 
ASHC 
MOV 
BR 
CR 
ASHE 
ADD 

. PTYOUT 
INC 
SOB 
MOV 
MCI 
RETURN 

.SGTTL PRTBYT ~~ Print 
J TT Mtoe crete meee aeeen ease mace conn oecee evens seem snnins ste cover cenar comme cecer somm tanee mem ante naee Siem Soete Salen ati teeta ~AEEr <n me Weeth CURIE AEeNE mbm Stet SAbGD Haine Siren RESte Seem OMI cate Gente ShoM tone StOhe TENE cave ENS NEERD meen FREDO SOUS GOLED GUID mater Bene SRERE GtmH) SttED ELIE Sau SOthD Cotte seme aeees MEMS oveEs nme GFE srans ume 

Ri. -(SP) 

Res - CGP ) 

RO,R1I 

RO 

#1,R0 

#6,Re 

ae: 

RO 

#2, RO 

#/O. RO 

D. PCOL 
Ra, 1 
{6P)+, Re 
{SP )+.R1 

Print an @8-bit octal value. 

Inputs: 

RO = Value to be printed. 

PRTBYT: MOV 

i: 

ad: 

MOV 
MEV 
SWAB 
CLR 
ASHC 
MEY 
UR 
CLR 
ASHE 
ADD 
_ PTYOUT 
INC 
SOR 
MCV 
Nay 
RETURN 

Ri, - (SP) 
Re, CP ) 
RO. RI 
Ri 
RO 
#2, RO 
#3.Rea 
2 
RQ 
#3, RO 
#/O. RO 

D. PCOL 

Ra, 1 

(SP )+, Riz 

(SP)+, RI 

S04 oat bane seeed mmUe etrun onan vote: Atems Gente COIRE SnPay ante GRRE HOLS SUTED SteND Rete EEETO SORE TrAHe MEOOE COmG HADES EEtiY muse otemD GONE MELEE COO TOIDY Gunes COmGD GAS come cnede euCGE ONE Sturt MAte® Gum seer 

iGet valve to print 
iGet ist bit into RO 

iPrint total of & digits 

iGet next digit into RO 

iConvert to ascii character 

iPrint the character 

iAdvance print column 
iLeap if more digits to print 

octal byte value 

iGet value to be printed 

iLeft-justify value in Ri 

iMove ist 2 bits into RO 

sPrint 3 digits total 

iGet next octal digit to RO 

iCanvert to ascii character 

iPrint the character 

iAdvance print column 

iloop if more digits to print



TSDBUG -- 
PRYTRSO 

006232 
006234 

006236 
006242 
O0S244 
Q06244 
004250 
004254 
006260 
005262 

006264 
008266 
006270 
006274 
OOS300 

2 006302 
O06E304 
006306 

TSkK-P ius 

Print 

debugging 

@e RADHO value 

OLO146 

OLO244 

O127602 
005046 
O1LO00 
OO5000 
OF 1027 
116146 
OL000) 
OF 7207 

OL25O0 
00140% 

OOSL237 
OOO? 7 I 

O12602 
OL260] 
000207 

000003 

O00050 
ODO RAO ¢ 

OOQ000e 

mo PACRO VOo. O4 

Ate aneme names MUOOD EEE SONS FORTE MOL ROE ete memes conte BOTT MEGEr DERE Cente RIOT Ahte. Get Sted mune tentr DENEY SHOES Som OREO SEFER Samy SitEE eTRE SEEEN GREED cvee Stee GME CORED canNt MneEL COUN GELEE COURS CUEEE GREED AntbS eomD Senet OADE UESEL GUI COREL OLEH ROEM SOROS Fanee SEtED cond thdet NEGO CONN Site) GLIDE GODE SetEe GIEED GOED ainOD Eatin CsENt BETTS some 

PRIKOO is called to print a RADSO (radix 50) value. 

RO = Value to be printed. 

PRTROO: 

3 Canvert 

14: 

i$: 

é 

3 

; Inputs: 

4 

+ 

JSR TTL 

MOV 
MOV 

MOV 
CLR 
MOM 
CLR 
DIV 
MOVB 
MOM 
5S0B 

MOV 
BiG 
. PTYOUT 
INC 
BR 

i Finished 

ws: NOV 
MOV 
RETURN 

Monday 2@2i-Dec-87 O8: 42 fe ge 34 

PRTRSO -~- Print a RADSO value 

Ri,-(SP) 
Ras (OP) 

Vaiue to ascii 

#3,R2 
—~(SP) 
RO. R1 
RO 
#50,RO 

RS5S0CHRIRI). -(SP); Convert remainder to ascii and stack it 

RO, RI 
Ra. 1s 

Finished canversion. 

(SP) +. RO 
3s 

D. PCO}. 
mS 

(SP)+,R2 
(SP +, R1 

character 

iGet # chars to convert 

iPut null on stack to signal end 
iGet value to be converted 

iClear high-order for divide 

iDivide RO-Ri by SO 

iGet quotient 
iLoop if more to convert 

Fyraint the result. 

iGet char to print 
iBr af hit end of string 
;Print the character 
sAdvance print column 

iLoop to print more 

string and stack the characters



TSDBUG -- TSX-Flius 

ERRPRT -- Print an errar 

1 

re 

is 
4. 

a) 

& 006310 

7 QO06320 

8 005326 005037 

9 008332 O1L3704 

10 006335 9900137 

Li 

le 

13 

14 

1S 

Le 

17 

13 

19 
20 006342 1112200 

21 005344 001400 

ee 006546 

23 006352 005237 

24 006356 o00077 1 

25 005360 005202 

25 0063652 042702 

2? 0063665 O00202 

QOOO0006 
QOQQ008 
OO 4506 ? 

OO0000G 

000001 

debuaqging ma MACRO VOS. 04 Monday 21-Dec-87 08:42 Page 35 
MeEbSaAdge 

SLTTL ERRPRT -- Print an error message 
Ate eens WtnmN SURES CE F OEY AIMED Green etind Cmnee SeNeE GORI METOR Gute Ged DUNE S4td cep: OuJte bie: sadn! OoeED REDE SUENE OOGET ELOEe renee StTEE FHEEE '*me SHEN StLD mH: imate hens antey GAED Seve enter SUSIN veut SOLES UOLtE eueLH Geen SHOTS SORE IenmL SURE NEON SOhGD AOI RESOE COAG SPUN Gteds arene HEE MAME DOLE GED aanSt WHEE SHEE mise GOnEE Mirah sean ewes eunen 

Print the error message whose address is in Ri and then go and 
3 qet &@ new command. 

ERRPRT: TPRINT #CRLFE iGo to new line 

TPRINT Ri iPrint error message 
CLR D. PCOL. iSay print column = 0 

MOV D. SPSY, SP iReset stack pointer 
MP NEWCMD iGo get a new command 

.SBTTL LSTTXT -- Print text string 
Mere Maete weTRe REEL KARE SeLUY MUERY one teen OOO tmTET KOTOD SOE KimEN SEtLE SOON HinO: MitDe iene SOME WOtED Rogie SkAt BELEn OEET) SERED Sree SERIA THDHE SitOY EUmtt BOLE StEE StON GHEY GtUwE CEETY Shane OhaUY SiNOE Stee SenEn Ginte GoneH Sunee MNES COTE COURS SUELO SOARS CORTE SHADE CONES CfuED GHEIE quam! EiIee COSI CONES SONNE OENID GUEEE SEDI SPOLS eumEH San~E FPEnS SOUDY S¢ben SuINe Setae 

LoTIXT is called by use of the PRINT macro. It prints a text 
string on the terminal without carriagqe-return, line-feed. 

Inputs: 

Re = Address of string in ASCIZ form that follows call. 

BPTXT: MOVB (Red+, RO i@et next char from text string 
BEG a $ ;Br if hit end of string 
. PPYOUT iPrint the character 
INC D. PCOL iAdvance print column 

DR LSOTTXT jLacp till end of string hit 
wh: LNG Re ;Bound up toe even byte address 

Bic #1,.R2 
RTS Ro iReturn following string 

a
m
,
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SETLOC ~- Set address of open cell 

i .SBTTL SETLOC -- Get address of open cell 
i fcr et mer tte seers mies ere enue sence mane stat eaten ren seats sims shone seme Seng: tet ses team site sume tean. sine stuns pave fimeg Soom vnant sees anata eons mane eno sanet toate sab evans cunts etna ent snare mom weiae vey miert stars toute eeten tanay eve seten caett trove ateen eae Seaew atm enuan Gene att fates Gnve Gieu condh canu fetun erie ite tte 

3 i SEYTLOC is called to set the address of the currently open cell. 
44 3 

2 ; Inputs: 

& ; D.VAL1L = Address of cell toa open. 
7 ; D.VIFL = Mede of address (t1i=Cell in user’s job, ~-i=Internal cell) 

i ; 
9 i Qulputs: 

10 i DLOG = Address of open cell. 
1i 3 D.LOCM = Mode of ceili ¢+1 / -d) 
le i 

13 006370 L1S7O0 0000000 SETLOC: MOVB D. VIiFL. RO iGet mode of address 
14 006374 001400 REQ OF iBr if no address specified 
13 004375 i10037 9000006 MCB RO, D. LOCUM iSet mode of current cell 
16 605402 O13737 0000006 000000G MOV D. VALI. D. LOC iSet address of current cell 
17 606410 000207 Oo: RETURN
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STRVAL ~~ Store value into open cell 

I .SEBTTL STRVAL --— Store value into open cell 

3 i STRVAL is called to store a value inta the currently open cell. 
44 j 

0 3 Inputs: 

rs) i RO = Value to sture. 
7 ; DLO0C = Address where to store value. 
8 i DLOCM = +1=Store into user’s area, -1=Store into internal register. 
3 3 D.UYTM = O=Word mode store, 1=Byte mode store. 

10 3 

11 006412 O1014& STRVAL: MoV Ri,-(SP) 
12 006414 O10245 PICT Re, ~ CSP) 
13 F 
14 i Make sure a cell is open 
15 ; 

16 005416 05737 0000006 TSTB D. LOCM iIs a cell open now? 
17 0046422 001471 BEQ re iBr if not 
1h i 

19 i Determine if we are storing inte user‘’s job or internal cell 
et) i 

2l O06424 108737 0000006 TSTB D. LOCM iInterneal or user jab? 

ee 006430 100436 BMI it iBr af internal cell 
isd 3 
4 i Store into user’s job 
ao j 

26 004432 105737 o000000¢ TSTB D. BYTM iByute or word mode? 
ea? 0064386 001005 BNE a iBr if byte mode 
ony a 

: 

2g i Steere inte word 
aQ i 

31 006440 QO10044 MOV RO, -(SP) iPut value on stack 
32 0046442 O13700 0000008 MOV D. LOC. RO iGet address where we should store 
33 005446 106610 MYTPD (RO) iStore into user’s area 
34 006450 000454 RR oF 
35 ; 

34 i Store inte byte 
37 i 
38 006452 042700 177400 8 : Bic HC S77, RO iClear high-order byte of value being stored 
39 005456 O13702 O000006 MOY D. LOC, Re iGet address where we are to store 
40 006462 042702 9000001 BIC #1,.R2 iForce address to be even 
41 006466 106312 MFP D (Re) iGet current contents of word 
42 006470 O32737 000001 oO000006 BIT #1,.D. Loc sEven or odd byte? 
43 006476 001005 BNE 3H iBr aif odd byte 
44 005500 042715 O00377 Bic #377, (SP) iClear low-order byte of old value 
495 004504 050014 BIS RO, (SP) iPut in new low-order byte 
45 006506 106461 MTPD (Re) iStore new word 
47 006510 000424 RR 9 
48 004312 O42716 177400 3: Bic #177400, (SP) iClear high-order bute 
49 006514 900300 SAB RO iGet new value to high-order byte 
9O 006520 050014 BIS RO, (SP) iStore new high-order byte 
o1 006522 106612 MTPD (Re) iStore new word 
Se 006924 000430 BR PH 
ha F 

wt i Store into internal register 
aad i 
96 006526 105737 o00000G LG: TSTB D. BYTM iByte or word mode? 
97 006332 001003 BNE 12s iBr if byte mode



TSDBUG -~- TSx-Plus 

SYIRVAL -~- Store value 

ed 

need 

4x) 

61 OOS55324 O10077 

62 0063540 000422 

63 

644 

65 

6&6 004542 042700 

67 006546 013702 

68 0045552 042702 

69 0063554 032737 

70 006364 001352 

71 006566 O42712 

72 006572 O350012 

73 006574 000404 

74 005876 O42712 

75 005602 000300 

76 006604 QO50012 

7? 

78 

?9 

BO 006606 O12602 

81 606610 oO126401 

Ge 0065612 000207 

dehbuaqging mo 
into open 

QO0000G 

1774900 
0000006 
000001 
O00001 

000377 

177400 

MACRO VOSB. 04 
celdi 

ONN000E 

3 Stare 

fo
ne

 
(“

OS
 

fO
r 

Ow
e 

os: 

134: 

Monday 21-Dec-8?7 O8: 42 

into word 

Mav 
BR 

Bic 
MOV 
Bic 
BIT 
SNE 
Bre 
Bis 
RR 
Bl 
SWAB 
BIS 

hed 

Ma 

MOV 
NE PURI 

RO, @D. LOC 
im 

Store into byte 

#°C377,RO 
D. LOC, Re 
#1,Re2 
#1,.D. 4.00 
3 
#377, (Re) 
RO, (Re) 
ee 
#177400, (Re) 
RO 
RO. (Re) 

(SP) +, R2 
{(SP)+, R14 

Fage 3/-1 

i Store into internal cell 

iClear high-order byte of value being stored 
iGet address where we are to store 

iFarce address ta be even 

sEven or odd byte? 

iBr if odd byte 

iClear low-order byte of old value 

iPut in new low-order byte 

iClear high-order bute 

iGet new value to high-order byte 
iStore new high-order byte 

a
e
,
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GETVAL -- Get vaive from current cell 

1 .SBTTL GETVAL -- Get value from current cell 
a jt seem eevee stone semen sere Stat see sates mame onset nnn eves sasth motos shtmh suit. riser Orem ssogs canes seree ccemh tere meets stews ieee sdery staat simu state babi Sines SHAth Mitt stant setee <ts—e ceune entee Sen! Saber Mwwe corer fours eetee obese <n coord ooeen cence Sent Mime eeu mest euene eume Sine LODE AtdEe KTH st Set Ontte SeqED MANES OESGE MONE Sense entim ome swe meee agen 

3 3 GETVAL is called to get the value from the currently open cell. 
4 ; 

a) i Inputs: 
Fon) D LOC = Address of cell from which value is ta be fetched. 
? DLUCM = +i=fetch from user’s area, -1=Fetch from internal register. 
9g 3 D.BYTM = O=Word mode, i=Byute mode 
o i 

19 i Outputs: 
1i 3 RO = Value obtained 
Le 3 

13 006614 9010244 GETVAL: MOV Re. ~CSP) 
14 j 

15 i Determine if we are fetching from user’s job or internal cell 
14 ; 

17 0065146 105737 0000006 TSTB D. LOCM sInternal or user job? 
18 006622 100426 BMI is iBr if internal cell 
19 j 

mt) i Fetch from user’s job 

@z 006624 105737 9000008 TSTB D. BYTM iByte or word mode’? 
23 006630 OO10005 BNE ot iBr if byte mode 
| 3 

ae) 3 Fetch from word 
me 3 

#7 005632 O13700 0000006 MCV D. LAC, RO iGet address of value wanted 
29 0046396 106510 MEPD (RO) iGet value from user’s area 
29 006640 012600 MOV (SP)+, RO isReturn in RO 
30 006442 000440 BR OF 
i 3 

wel i Fetch from byte 
wid i 

34 006644 O13702 9000006 at: MOV D. LOC, Re iGet address of word 
35 006650 042702 oO00001 BIC #1,R2 iForce address to be even 
36 005654 106512 MFP D (Re) sGet current contents of word 
37 006654 012600 MOV (SP)+, RO iGet word value to RO 
38 005660 032737 900001 a000006 BIT #1,D. LOC iEven or odd byte? 
329 006666 001401 BEG eS: 3 iBr if low-order byte wanted 
40 004670 O00300 SWAB RO iSwap bytes if high-order bute wanted 
41 9006672 042700 177400 6: BIC #177400; RO iClear high-order byte 
42 006676 000422 BR a) 
43 3 
44 i Fetch fram internal register 
Fi ta] 3 

44 0046700 105737 0000006 1s: TSTB D. BYTM iByte or word mode? 
47 006704 001003 BNE L2s iBr if bute mode 
49 ; 
49 i Fetch from word ’ 
50 ; 

21 005706 O17700 O00000¢ MC €D. LOC, RO iGet the value 
ae OO671i2Z O0O0414 HR bk: 3 
ee ; 

04 i Fetch from byte 
ee) ; 

PO 006714 013702 0000008 les: Mev D. LOC, Re iGet address where we are to fetch 
BY 006720 042702 900001 BIC #1,R2 iForce address to be even



TSDBUG -- TSX-Plus 
GE TVAL 

58 006724 011200 
59 006726 O32737 
60 006734 0014061 
4&1 005736 000300 
62 006749 042700 
4 

ah 
rae) 
66 006744 012602) 
&7 006746 O00207 

00000 | 

177400 

cedd 

QOOQOOG 

debuaging mo MACRO VOSS. 04 

—- Get value from current 

136: 

Monday 21-Dec-87 O8: 42 

BCI 
BIT 
BE 
BHAB 
RIC 

Finished 

POV 
RES TURN 

? 

(Red. RO 
#1,.D. 1.00 
L136 
RO 
#177400; RO 

(SP )+,Re2 

Page 36-1 

iGet the word value 

iEven or add byte? 

iBr if even byte wanted 
;3Swap high-order byte to low-order 
iClear high-order bute 

™
/



TSDBUG -~ 
SBHOLOC 

006750 
006752 
006734 
006756 

004740 
006764 

004766 
0046772 
006774 

007000 
007004 
007010 
007014 
OO7016 
0907020 
007022 
007024 
OO7O0L26 
007030 
O070G2 
007034 
0070236 
007042 
007046 

QO70580 
007054 
007056 
007066 
OO7O72 
007076 
007102 

TSKX-F lus 

O10144 
O1LG246 
O1L0344 
010445 

1957237 
OdL24005 

013700 
Q04737 
O004354 

O13700 
Q12704 
012702 
OO5003 
OZO0O1 1 
103404 
O1LG004 
161104 
O204002 
1O1002 
O10402 
OLO103 
OGe27O1 
020127 
103763 

142703 
006203 

905237 
116300 

OO S237 

OOS7O2 

0000006 

OO0000e 
OO7 146 ’ 

0000006 
000400 ” 
177777 

000002 
000432 ’ 

OOO4OO ¢ 

QOO0O00e 
000362 ” 

QOON0O0G 

debuaging mo MACRO VOS. o4 
- Display current address 

ee
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SATS Ste reas nome tome s<tte TICE stows stnen Sorin einen Bemie REO conor sbeeE SELES GLhs cee MOT fanny estes OBER DAKE Cttue Shite eens Sieus Git SEED -Oinh Ore‘ CON: Seten Orme GOTe Stem St=tS tenes sOFen SumEN SYERE OMNES SOM CHHUL OGG: Ceniy EUDE SELON SUOHD MHOUR *ctUn OUIESE SHORE S=IEE nate MERE eneee GEER Steed GhUtE Exit SOON SOtnY EINE Seem anaet oun) ceueD seine Same 

Display address of currently open cell. 
The address may be either in the user’s program space 

or may be the address of an internal register (x). 

Inputs: 

DLoc = 

D.LOCM = 

SHOLOQC: Mev 

MOV 

MoV 

MOV 

Determine if 

TSTB 
BLT 

Ri, -(SP) 
Ra, —(SP > 
RB. “(SP ) 
R4,—-(SP ) 

Address to be displayed 

Mode of address (+i==>In user’s program, -1==>Internal cell) 

this is an internal or external cell 

D. LOCM 
is 

Display address of cell 

MOV 
CALL 
BR 

Displau name 

MOV 
MOV 
MOV 
CLR 
CMP 
BLO 
MOV 
SUB 
CMP 
BHI 
MOV 
MOM 
ADD 
CMP 
Wi 

D. LOC, RO 
LOTADR 
a 

of internal 

D. LOC, RO 
#HINTADR, Ri 
#-1, Re 
RO 
RO. (Ri) 
3S 
RO, R4 
(Ri), R4 
R4,R2 
ek: 
R4, Re 
Ri.R3 
#2, R1 
Ri. #INTEND 
wt $ 

Display register name 

SUR 
ASR 

. PTYOUT 
INC 
MOVB 
. PTYOUT 
INC 

#INTADR, R3 
R3 
HS 
D. PCOL 
INTCHR(RG), RO 

D. PCOL 

iinternal or external address? 

iBr if internal address 

in user’s program 

iGet address to be displayed 
iDisplay relative to relocation base 

cell 

iGet address of internal cell 

iPoint to table of addresses of celis 

iInit for search 

iis address below base of this cell? 

iBr af yes 

iGet address of interest 

iDetermine distance from cell base addr 

iIs this the closest we’ve seen so far? 
;Br aif not 

iRemember offset from nearest cell 

iRemember address of nearest cell 

iPoint to address of next cell 

sChecked all cells? 

iLoaop if not 

iGet offset into address table 

iConvert to byte table index 

iPrint "Ss" 

iAdvance print column 

iGet name of internal register 
iPrint register name 

iAdvance print column 

Display offset from register 

TST Re iAny offset from base of cell?



TSDBUG 

59 
59 
40 
é1 
62 
63 
4 
60 

6& 
6? 
68 
69 
70 

eee ete 

OOFL1O 

OO7 112 

OOF LES 

007126 

007130 

O07 1234 
007136 
007140 
007142 
QO7 144 

FEX-P ius 

GOL4id 

OOSLI7 
010200 
Q04737 

O12604 
012603 
O12602 
O12601 
OOOO % 

OOOO 

O09772 ’ 

debuaging mo MACRO VOS. 04 
SHOLGC -- Display current address 

PS: 

REG 
. PPYOUT 
INC 
MOV 
CALL 

Fainished 

MOV 
MEV 
MEV 
MCIV 
RETURN 

Monday 2i-Dec-87 O88: 42 

o% 
H+ 
D. PCOL. 
R2,RO 
PRTOCT 

(SP )+, R4 
(SP )+. R23 
(SP )+. Re 
(SP)+, Ri 

Page 349-1 

iBr if not 

iPrink "+" 
iAdvance print column 

iGet affset value 

iPrint octal value for offset
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1 SETTL LSTADR -- Display address in user’s program 

3 ; LSTADR is called to display an address in the user’s program. 
4 3 LSTADR functions the same as SHOADR except that LSTADR checks the 

a i DP$LAA flag in the $F format register. If the DP#LAA flag is cleared 
é i the address is displayed in relative form; if it is set. it is displayed 
? ; in absolute form. 

& i 

" i Inputs: 
ig i RO = Address to be displayed. 
tt ; 

la 007144 LSTADR: 
13 i 
14 i See if DP$LAA is set in #F register 

15 3 

16 007146 O32737 0000008 0000006 BIT #DPSLAA. D. PFMNT iAbsolute addresses wanted? 
17 OO71S4 O0O1O03 GNE 14 iBr aif yes 
19 i 

i? i Display address with relocation base 

2X) i 

2@l OO7154 O04737 O07 172" CALL SHOADR iDisplay address with relocation base 
ee OO7162 000402 BR re) 
i. 3 

at ; Display absolute address 

aw j 
26 007164 OO4737 O05772° is: CALL PRTOCT iDisplay absolute address 
me i 
ee} i Fainished 
ay i 
30 OO7170 O00207 PS: RETURN



TSDBUG 

SHOADR 

“ety 
pay 

~~ Display 

007172 
007174 
007176 
007200 

O07 202 
007204 
007210 

007212 
OO7A1S 
O07 aa 
07220 
O07 224 
007234 

007242 
007244 

007250 
0072592 
007254 
QOO7 256 
QO7 260 

Fae " 
“Po AGES 

OL10144 
O1LOL244 
OLO348 
OLO4AS 

OLO004 
004737 
1O3414 

166304 
O1LO300 
O9E2O) 
OO4737 

O1O0400 
QO4737 

O1L12604 
O126073 
O12602: 
OL2601 
QOO2O/ 

address 

Q0000006 

O000008 

debuagang mo MACRO VOU. 04 Monday 2@1-Dec-87 08:42 Page 41 
‘sg program 

.S5BTTL SGHOADR —-- Display address in user’s program 

; SHOADR is called to display an address in the user’s program. 

i mA check is made to determine which relocation register the address 

i is relative to and if any, the address is printed as "r.o", 

; Inputs: 
F RO = Address to displau. 

SHOADR: MOV Ri,-(SP) 
MEW Re, ~ CGP ) 
MOY Ra. - (SP) 
MCV R4,—-(CSP ) 

Determine if address is relative to a relocation register 

MEY RO, R4 iSave original address 

CALL RELADR iDetermine if addr is relative to reloc regn 
HCS 4 iBr aif nat 

i Print relocation register number 

SUB D. RLBS(R3),. R4 iCompute offset within the region 

MoV RG. RO iGet register index 
ASR RO iConvert index to number 
CALL PRTOCT iPrint register number 
.TTYOUT #54 iPrint ",” 
ING D. PCOL iAdvance print column 

i Print affset within region 

AG: MCMV R4, RO 
CALL PRTOCT 

iGet offset within region 
iPrint the value 

Fanished 

MEV (SP)+, R4 
PCV (SP)+,R3 
MOV (SP )+, Rez 
PIC (SP )+, R1 
Riz TURN



am
in
, 

TSDBUG -- TSX-Pius debugging mo MACRO VO5.04 Monday 21-Dec-87 08:42 Page 42 
RELADR ~- Determine if address is in relecation region 

1 .SRBTTL RELADR -~-- Determine if address is in relocation region 
oe J TT te cree tee ae tame Aer seats aseee Acta eusen Gbken WME seven euteée Meete fewer epep crvwe dour enna: cunne “0640 Gras: shéas Sten coves font SESE crime Gmie ones eter: pases reer Sree Sout eneer seem atone inate renee MUSA want: Verte SeEre SUnee StO—s SOMO Grane Gemn) Cmte ROLES stham SEE cee seeme Gone OUT Semen GEDAS MINED SONG GOING eene” omnes Gente HONS neune SENLD SNOED SoU GORD aunen 

3 ; RELADR is called to determine if an address is within a relocation 

4 i PeaQion. 

2 ; 
re) ; Inputs: 
7 RO = Address to be checked. 

8 i 
i Qutputs: 

10 i C-flag cleared ==> Address is within a relocation region. 
ii 3 C-flaq set a= Address is not within a relocation region. 
1i2 3 Ri3 = Index to relocation region to be used with address. 
12 F 

14 007262 910144 RELADR: May Ri. -(SP) 
15 007264 O1024ss RIC Re, ~(SP) 
16 007266 010446 MOV R4,—- (SP) 
i? i 

18 i Search for relocation region defined below the address 
lo 3 
20 OO7270 008001 CLR Ri iInit relecation register index 

2@l OO7272 O12702 LP? r7?? MCV #~-1,R2 iInit closest offset value 
a2 007276 010203 MoV R2,R3 iSay no relocation base found yet 
23 007300 005761 0000006 2: TST D. RLBS(RI) iIs this relocation register in use? 
24 007304 OO141: REQ 3 iBr af nat 
29 007306 O200461 0000006 CMP RO, D. RLBS(RI) iIs address above this relocation base? 
26 OO7312 103407 BLO 3S iBr aif nat 
ae? OO7314 O10004 MOV RO,R4 iGet address of interest 
28 007316 166104 O000006 SUB D. RLBS(R1),. R4 iCalculate offset within region 
29 OO7322 020402 CMP R4,Re2 iIs this the closest one so far? 

30 007324 10100:! BHI 3 iBr aif net 
31 007325 010402 MOV R4,Re iRemher smallest offset 
32 007330 O10103 Mia Ri, R3 ikemember relocation register index 

33 007332 O62701 000002 é: ADD #2, Ri iAdvance relocation register index 
34 007336 O20127 9000016 CMP Ri, #14. iChecked all relocation registers? 
35 007342 101756 BLOS at iBr aif not 
34 i 
a? 3 See if we found a relocation regian 

3 i 
39 007344 O0O3700 Tarp R3 iDid we find a relocation region 
49 007346 002008 BGHE wee) iBr if yes 
41 007350 0002461 SEC iSay no region found 

42 007352 000401 QR i 
43 007354 000241 i CL iSay a region was faund 
44 ; 
45 i Finished 
4é) F 

47 007356 012604 es RICKY (SP )+. RA 
49 OO7360 O12602 MOV (SP)+,R2 
49 007362 QO12601 aia (SP)+, RI 
30 007364 O00207 RETURN
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DOPRT -- Print a text utring 

1 .oOBTTL DOPRT -~ Print a text string 
ns Fe ctor sere coe sume rece seust tek Meise cosa ater Guess sent poses seems teas: event seme semr piten stebe beams ieee means BOSH Heres famce —t0en ‘a0es meee Musee stety Grate Pewee faius anséa etain Loner MuWeE tient cener SECS OninT ottuD Gtere GRE GonH SUner cease cutee titre steen neste Goemy SeeeD eesmn Soest AnutE SLES SUES Sune nimi SO=s® Mngt seems Seete neue oman fone onete tome 

wa § 6 DOMRT is called to print a text string. 
“4 It directly calls routines in TSTTY to print each character. 
7) i 
& i inputs: 

7 ; RO = Pointer to asciz string. 

3 i 

9 007366 O1014%6 DOPRT: MOV Ri,.-tSP) 
10 007370 010244 PCY Rel. —(SP ) 
il i 

Liz i Set up pointer to start of string 
13 ; 

14 007372 O10002 May RO, Re Get pointer to start of string 
15 007374 (| G1370l 90g0000e MOVE CORUSR, RI iGet current job index number 
16 F 
17 i Get each char out of the string and print it 
18 3 

19 GO7400 1ieeco 1s: MOVE (Red+. RY iGet next char from string 
20 007402 OO1411 , BEG at iBr af hit null at end 
ei OO7404 12002827 000200 CHP B RO, #200 ils string terminated with a 200? 
ae 007410 001422 BEQ i: ) iBr if yes 
et OO7412 QOCALL PUTCHR iPrint the character 
a4 007420 O05237 0000006 INC D. PCOL iAdvance print column 
2o 007424 O00760 OR L$ iLoop to print rest of string 
ats i 
al i Print Carriage-return Line-feed at end of string 
23 3 

29 007426 O12700 O00015 eh: MOV #CR, RO iGet carriage return 
30 007432 OCALL PUTCHR sPrint it 
31 007440 012700 000012 MCV HLF. RO iGet line feed 
a2 007444 GOCALL PUTCHR sPrint at 
33 007452 005037 000000¢ CLR D. PCOL. iSey we are back to coalumn tft 
34 3 

30 i Farished 

36 3 

37 007454 012602 OG: MoV (SP)+. Re 
38 007460 012601 MIM {SP)+, Ri 
39 007462 900207 RETURN
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DBGON -- Place terminal in debuq made 

1 .BaTTL DBBSON  - = Place terminal in debug made 
= Bre em ne rm te ae tm mr mn me mr aa ems eta ma, ee yr ey ee ee et it a 

3 i DBGON is called to place the terminal in debug mode. 
44 3 

5 007464 O12700 000002" DBGON: MCV #ONEMT, RO 
& 007470 1043705 EMT 3795 
7 007472 000207 RE TURN 
£3 

9 .SETTL DBESOFF -~- Turn of Ff terminal debug mode 
10 5mm remem ee eee me a i ih a mm em ye tt te eg a et ce el ie a 

li i DBGOFF is called to take the terminal out of debug mode 
in 3 

13 007474 O12700 0000047 DEGOFF: MOV HOFFEMNT, RO 
14 007500 104375 EMT 375 
15 0075902 000207 RETURN 
14 

17 .OSBTTL CHKADR ~-- Determine if address is valid 
1 | FTI me rem veers creer ene ruse nate seats mite seams enn Seana sere tues tee ust seup. stuen ats aestn soe ite sent sowie Sates thant canes seen “ite sous cutis nev tnate Sines Atte Gente rete sete snety Cones See Seen See canon tee StH areas trite Guten ane Gente ne neues mute Ginth comet fin seus sine SO eveet jenn fests conn cute Gomes cutee ene nee sited 

19 i CHKADR is called ta determine if an address is within the 
2O i range of the user’s program space 
al i 
eid i inputs: 

a i RO = Address to be checked. 

tah 3 

£9%5 i Gutputs: 

fn) 3 C-Flaq cleared ==> address is ok 

af i C-flaq set => address is invalid 
ints i 

2? OO7504 O00e41 CHRAADK: CLO 
BO OO0O7506 900207 RETURN 

m
i
,
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DECODE -~ Decode instruction inta symbolic form 

1 .SETTL DECODE -- Decude instruction into symbolic form 

"3 i DECODE is called to decode an instruction word into its symbolic form. 
4 ; The sumbolic form of the instructian is displaued on the console. 

& i inputs: 
7 3 Ri = Address of instruction to be decoded. 

8 3 

? ; Outputs: 

10 i D.FLEN = Length (Cin bytes) of decoded instruction and operands. 
ii 3 

12 OO7519 610144 DECODE: MaV Ri, -(SP) 
13 007312 O10246 ROW Re, -({ SP) 
14 0073514 O1034% rca Rig, - CP ) 
15 OO7316 010444 may R4,—-{SP) 
16 007520 010546 Muv RS, ~(SP) 
i? ; 

18 3 Initialize instruction length to 2 bytes 

if ; 

20 007522 012737 000002 o600000¢6 MOV #2,D. ILEN iSay base instruction length = 2 bytes 
wl ; , 
am 3 Initialize column counter for decoded instruction display 
et i 

24 0073530 PRINT «. ie iFirst print a few spaces 

2s O0O7542 005037 O00000¢ CLR D. PCOL iSay we are at column 1 now 

ne i 

as ; Fetch the instruction word 

20 j 

2? 007346 106521 MFP D (RL+ iGet the instruction from user’s space 
30 007550 O12602 MOV (SP)+, Re iGet instruction of F of stack 
Si i 

32 i Search the instruction list for this instruction 

33 i 

34 007552 012704 0117647 MOV #INSBAS, R4 iPoint to base of instruction decode table 
35 007554 010202 if: May R2,R3 ;Get instruction to be decoded 

36 007560 046403 000000 Bic IB$MSK(R4),.R3 iClear operand fields in instruction 
37 007364 020364 000002 CMP R3, IDSVAL (R44) iis this the instruction? 

38 007570 001411 BEG eb iBr aif found the instruction 

39 0073572 116400 000005 MOVB IBSLENCR4),&O iGet lenqth of ascii name string 
40 0073576 005200 INC RO iBound up to word boundary 
41 007600 042700 O00001 Bic #1,.RO 
42 007604 062700 000006 ADD #IBSNAM, RO iAdd size of base portion of block 
43 007610 040004 ADD RO. R4 iPoint to next instruction decode block 
44 007612 000761 BR 1% iContinue searching for the instruction 

49 i 

Ass ; We have found the instruction in the instruction decode table. 

47 R4 = Address of instruction decade block. 

49 Display the symbolic name of the instruction. 
49 3 

50 007614 116403 000005 cee: MOVB IBSLEN(R4),.R3 iGet length of instruction mnemonic 
91 007620 060337 0000006 ADD R3.D. PCOL sAdvance column counter 
ve 007624 O10400 MCW R4,R5 iPoint to the mnemonic ascii string 
Po 007625 O0452700 900006 ADD HIBONAM, RS 
54 007632 1112500 if: MOVB (R5)+, RO iGet next char of mnemonic 
59 007634 . PYYOUT iPrint the character 

34 007640 077304 SCR R3. 6% iLeoop if more chars to print 
oe
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TSDBUG -- TSX-—Plus 

DECODE -- Decade 

38 

59 

AO 

61 067642 016460 

62 007646 005100 

63 007650 040002 

64 

65 

6& 

67 

68 

59 

7O 007632 1146400 

71 0076565 004770 
“7 

73 

74 

73 007662 012600 

76 007664 012604 

77 007666 012609 

78 007670 O12607 

79 OO74572 O12601 

80 007674 9000207 

000000 

000004 
014200 ° 

e
e
d
 

Now mask out the instruction code from the instruction word leaving 
oOndiy the operand fields. 

MOV IBéMSKCR4),80 iGet mask value 

CCH RO iComplement it to leave the operand fields 
BIC RO, Re iMask out e1l1 but the operand fields 

Now call appropriate routine to display the cperand values for 

this instruction. 

Ri = Address of word past instruction. 

Riz Ciperand field values instruction word with instruction code masked) 

MOVB IBSTYP (R44), RO iGet the operand type code for this inst 

CALL @®TYPVEC (RO) iCall appropriate operand display routine 

Finished 

MOY (SP )+, R05 
MOV (SP )+, R4 
MOV (SPI+, RG 
MON (SP)+,Re2 
MOY {(SP)+, Ri 
RETURN 

m
a
m
,
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Display CID x x x eee ere 

007676 

007700 

007700 
007 704 

007710 
007712 

007716 

007720 

007720 
007724 

007730 
007732 
007736 

OOO0207 

O12700 
O04737 

010200 
OO4737 

OO020/ 

OL12700 
OO04737 

010200 
QO4737 
OOGL07 

000010 
O1i734 

010650 

OO00010 
O11734 

O1i3s4e 

operands 

é 

¢ 

é 

4 
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“~~ Display instruction operands 
pS Senet army tnt sone twine SONS etsee aaene Lenin Lemme Suter Get renee aAeeE C800) See. mete “LIE peed bhde NOred SHEE coats Miohe SOteE TAlt Priee SOTAD SHE euEte OLET cote GuetE StH Dunhes Stine Mien SEGSe CHUM GENE weiNG AEtER GLGLE Letty Gnet MIEGD cOnIE SROEL SSSR 704 SUED EOEDT CIES SPEDE aREED sede EmHN COREE OAH EREES SEDGE OOdnG ImbIA —tWED suste SENTD QUtED nates EbOTE GONIS remme hire gases 

OD 1: 

Tats 

RETURN 

~~ Operand has a 

over to 

MCV 

CALL 

3 Display the 

« 

MOV 

CALL 

Instruction 

#HCOLOPN, RO 
QODCTAB 

operand 

Ra. RO 
QDCGEN 

5 STE omen: Pemen mew cases sins onto ments cotet SOE/m anew seats SEAM teRt wate cnet wien suet MIHIT Gener mente MiNtE DONE: Wi40t tate Stem cote MEGhE Tene MiEKE SHON Gtr futer Minds AH Crna Cont <éael Senn Enon Gem OneE: Snent AtmG THOME CEDIY AOGES CONES GEE Lene! FeEs CHIN Gfutt LECH GEES seeGt une ONDE SINE SOCEE SIUES SEE Saree GHEDS omnet MODE SIMD NOMS PutES SOG SESH SREY DEN eepEP 

single general operand. 

operand field 

iGet eperand column number 

i; Tab over to operand field 

iGet the operand code 
iDisplay general operand 

srern ctem eteen Gxem stone smut fotin sentn stone Sete seven tomer SEER eRpED eine UEtL0 SONEF ARNO. LBD LED. SutmY Metts SUUOE Semrs SQUFO SHOE 4: a EETEE Eatat -s>9e Grom GOEED ewes Séete wane TELE Motes semnE emems aEenD Senet fates GUEML snUt: MHEme OtOKS Sine On=er GRINS SOUND INES RICE SHAE SenEe SEEM eostn Shinn EOLEG HRKE SAEED TRIEY OMA Soke TONED SmutO SOLEE SONIE MUEGh tee COOL Omee =teeS UERS snmee omnes 

i TYRG -- Single register operand. 

DC 3: 

; Tab 

3 

3 Display the register 

MOV 
ar ie 

MOV 
CALL. 
RETURN 

over to the operand 

#COLOPN, RO 
QODCTAB 

R22, RO 
QDCREG 

Field 

iGet operand column number 

iTab- over to operand field 

iGet the register number 

iDispilay the register number
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OOCxxx -- Displau instruction operands 

t J TTT em cere cr tee te seer sate tte cee meee sett aes anes see stn Ant Sheth neh coer tan ene tane sete att enn mtn steer me tem mine dene eet ett south seat ain: tian att eve Ste mutt att stn tome tims sete seu orem Sate ant mia Sete ann este ston ease seme Sith mR HeNet G>mE ote mses ue wont rot tnt some mit Oa sete 

re 3 T¥YM4 -~ 44-bit absolute numeric operand 

4 007740 pC 4: 

a) ; 

& i Yab aver to the operand field 
7 3 

8 007740 012700 000010 MOV #COLOPN, RO iGet operand column number 
9 007744 004737 011734’ CALL ODCTAB i Tab over to operand field 

19 j 
it * Display the value 
te i 

13 007750 010200 MOV Re, RG iGet value to display 

14 007752 004737 0035772’ CALL PRTOCT iPrint the value 

15 3 

16 i Finished 

17 i 

18 007756 000207 RETURN 

i? 

18) Tor meee tea es eae os mn ns tt, tet ee te tym et tm een ty ee, nt tm mt ie her tte ct it ete ewer ees se ese em ete Ams ert mun tt a Ae an en 

al i TYPOS -- Condition code modification instruction 

en ; 

23 007760 ODS: 

mt ; 

mi ; Determine which condition code is affected 

mts 3 

27 007760 O32702 900001 BIT #1,.R2 iC~-Fflag? 

289 007764 001404 BEQ 1% iBr af not 

2? 007766 . FTYOUT #°C 

30 007776 O32702 000002 is: BIT #2,Re2 iV-Flag? 

31 010002 001404 HEQ rae: 3 iBr af not 

ge 010004 . PTTYQUT #°V 

33 010014 032702 000004 ws: BIT #4,R2 iZ~-flag? 

34 010020 001404 BEG MES: 3 iBr aif not 

ago 010022 .TTYOQUT #°Z 

346 010032 O32702 O00010 3h RIT #10,R2 iN-flag? 

37 010036 001404 BEG 44 iBr if not 

38 010040 . TTYOUT #/°N 

3? 3 
AQ i Finished 

41 j 

42 010050 oO0S5237 0000006 46 INC D. PCOL iAdvance column number 

43 010054 600207 RETURN
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QODCxxx ~~ Display instruction operands 

j | iioeieesteieeteetentonmiententendteedeaioetnte eee ser: taots somat sores sieme ermme tater ome ‘tent Gens eeats meee ener, cnses Suste wines sutin Siete stay euten see stent Sesen Atwte Ontin eens Sine evee feet samet emus MeUTe welt eects Mone cane® «tenn Siti HEI Aebth MHuTD Gane? ctuen 67SIG canas fete AinaD Sten Sante Hing sitet crnve Gee meee omnee 

a i TYPS -- Branch offset operand 

od i 
4 010056 ODS: 
o ; 
& i Tab aver ta the operand field 
7 3 
8 010056 012700 O00010 MOY #COLOPN, RO iGet operand column number 

9 010062 O04737 0117347’ CALL ODCTAB i Tab over to operand field 
LO F 

1i i Display the branch tarqet 
in 3 

13 010066 O10200 MiaV Ra, RO iGet instruction word 
14 010070 042700 177400 Bic #°C377,R0 ilLeave aoniy branch offset 

15 010074 032700 000200 BIT #200, RO iis offset negative? 
16 O10100 001402 REQ 1 iBr af not 
17 910102 O52700 177400 BIS #177400, RO iSiagn extend the offset 
18 010104 006300 1$: ASL. RO iConvert word offset to bute offset 
19 010110 90460100 ADD Ri. RO iAdd current PC address 

20 010112 004737 0115707 CALL ODCADR iDisplay the address 
ml 3 

2 ; Finished 

eid ; 

at OFf10115 000207 RETURN 
ao 
Zo BO IT ete et care aeeme nee eter esens atte antennae setae saree nes tents cnn Mat Stitt mien teven site sete Sense tenet stead mee areas tm cued olan evi tle: guute Sout etre: mate sms aieen ne seett sere seen eee: caren tome MiSRE ert stuns Sets Hemme SOW Stele o¥te siete cence stam teste Suet orene etH tanen cue Outen Suet stutn sus Sete Stine seine tse swer sh sere 

a7 i 6TYP? ~~ Register and general destination. 
a 3 
27 QO10120 GDC 7 : 
30) i 

31 i fab over ta the operand field 
wed ; 

33 010120 012700 000010 MOV #COLOPN, RO iGet operand column number 
34 010124 004737 011734?" CALL ODCTAB i Tab over to operand field 
35 i 

3h i Display the register 
a7 i 

38 010130 O10200 MOV Re, RO iGet instruction word 
39 O10132 O7 2027 177772 ASH #-5, RO iRight yustify the register value 
49 010136 004737 oO11342° CALL QODCREG iDisplay the register name 
41 O10142 . TTYOUT #FCOMMA iDisplay ",” 
42 010152 005237 0000006 TNC D. PCOL. i Inc colum counter 
43 j 
44 i Display the destination address 

43 i 

4&6 OL1O155 O10200 MOV Re. RO iGet the destination address descriptor 
47 010160 004737 010650°% CALL ODCGEN iDisplay the address 
44 i 

49 3 Fivished 

5O ; 

010164 QO0207 RETURN



TSDBUG -- TSX-Plus 
(JDC x x x ~ Display 

QO10166 

010166 012700 
910172 004737 

O10176 O10200 
010200 004737 
010204 
010214 005237 

010220 O10200 
O10222 O72027 
0102265 004737 

QO10232 000207 

OO0010 
O11734 ° 

OLO&S50 ” 

OOO000e 

177772 
O1134e2 ° 

operands 

debugging mo MACRO VOS. 04 Monday 21-Dec-87 08:42 Page 49 

instruction 

J STE TTT Serve cowte rms cceme aemt onsen pron outst ohsot mewn Ontie saan. Sonn fired (out ett Liem Shien eokte Gamay Sheen manee Grane Gets s4cee oémre ‘04 “Oem EGA SoOR. GAEL GEORE GODUN Fela: Maree anaes atane eneey O—R: StOED SUING OPER eADte SOONE SANE Sened SITE OED EUdhd LINO SENET MORE CONUS suum neste SHEEN GROOT HtERe EDIE SOLED Ante HOO musth oomte SOLED ERS GOERS GEOID EET SuPtD SIE conan 

} TYPS -~ Register destination and general source operand (SS,R) 

ODCa: 

i Tab over to the operand field 

MOV #COLOPN, RO 
CALL ODC TA 

iGet operand column number 

i Tab over to operand field 

i Displau the source item 

MOY R2,RO iGet the source operand code 

CALL GODCGEN iDisplay it 
 PTYOUT #COMMA iDisplay ".” 

INC D. PCOL. iAdvance column counter 

Display the register destination 

MCV Re, RO iGet the reqister number 

ASH #-4, RO pRaight yustify 
CALL ODCREG iDisplay the register 

3 Finished 

RETURN 

a
m
,
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(IDC xxx some rants 

em
 

pe
 

~
 
O
U
 

M
N
 
b
o
b
 

h
e
 

Display 

010234 

010234 012700 
010240 004737 

010244 O10200 
0102465 oO72027 
010252 004737 
010256 

010266 010200) 
O10270 O04737 

010274 000207 

debuaqging mo MACRO VOS. O4 
instruction operands 

Ood001o 
OL11734’ 

177772 
010650” 

O10650 ” 
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3 (UNO Seen teaee Mate brome Gores SHURY anemD wend Kites aieue UALOE COINS SoHE DORE Still Bete ONE onete mae: ADEE erems THM OEE MIths RODEO <cene moeey THEY ‘emEG Stent SiwES onan. Hutt SEEM OCERt DANTE COUR GOERS OnttD SINE HORM SiN chads SuepH apeiE CHEE Ot CUERE StHE GEOEE GUEET MOOR GOIN SHUI SOWEL Seeel SEUNG SOU AROS GUEHO mOGEK eROEE SURE QUGE CunE <n ROMS SOtE EOE) aNS Saene OATtD enque Hamer 

TYP? -=- Two general operands 

CCF: 

i Tab over to the operand field 
3 

MoV #COLOPN, RO iGet operand column number 

CALL ODCTAB i Tab over to operand field 

3 Display the source operand 

MOV Re. RO iGet instruction word 

ASH #-OH, RO iRight yustifyu the source item 

CALL ODCGEN iDisplay source item 
.TTYOUT #COMMA iPrint @& comme 

i Display the destination aperand 

iGet destination item code 

iDisplay destination item 
PIG Rea, RO 
CALL ODCGEN 

3 Fitiished 

RETURN



a
m
,
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ODCxxx -- Dispiay instruction operands 

i TTT cette ee creme sae sonan eee antes enes stete nst etan Sent tent atts tate sinss ater seute stam cover conn ste Aster Seats tone sie ened Sut teiet dns mute seh tunis Sane entey Set rite Seam tite seu stim Gente seat mites enh state fees muatt atom ean Mette ouee smmus Sse renee cane Suite ren etuun fst Gen comet Gee senor sane crete canes cme Mitte ett cists Aer anne 

2 i TYPLO -- SOB instruction 

a i 

4 910276 ODC LO: 
u i 

‘m) i Tah over to the operand field 
7 i 

8 010276 012700 9O00010 MoV #COLOPN, RO iGet operand column number 
9 9010302 004737 011734’ CALL ODC TAB iTab over to operand field 

it) 3 
il i; Display the register number 
12 i 

13 010306 010200 MoV Re, RO iGet instruction word 
14 O10310 O7202/ 177772 ASH #-6, RO sRight yustify register number 
15 010314 004737 011342’ CALL QODCREG +Display the register name 
16 910320 .TTYOUT #COMMA iPrint comma 
17 010330 0035237 0000006 ING D. PCOL. iAdvance column number 

18 3 
19 i Display the destination address 

20 i 
21010334 042702 177700 Bic #° C77, Ra iMask out all but branch offset 
22 010340 O10100 MOV R1i.RO ;Get the current PC address 
23 010342 006302 ASL. Re iGet 2k offset 
24 010344 160200 3UB R2,RO iGet destination address 
29 010345 004737 O11570" CALL. ODCADR ;Display the address 
2d 3 

27 i Finished 
23 3 

29 QO103352 000207 RETURN
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GDCxxx -- Display instruction operands 

1 TTT Pom erm vote sone stn stare ment niet seen atten ese sit tem aten sntte steel stun one ween mit + teem Sonen Soman atte sener tense Mewes Ste sete Sten CHIOH Hmm: putas SEIU COOH numE ILE MiLee Sein GALET Mets SOLD SINE OEDEH GME SELES GOED Some Lote ences Ghee SnenE Senet GERD wuneD omer fens GmnD sense EDeHE tmede Snece S0=tE sactt aotns Sant SARI anaes GUD GUNES SOree-GONMP epune stems 

2 ; TYPLL -- EMT and TRAP instructions 
"3 i 

4 010354 ODCid: 
0 ; 

és i Tab over to the operand field 
7 3 

8 010354 012700 000010 MOV #HCOLOPN, RO iGet ocperand column number 
9 910360 004737 0117347 CALL ODCTAB iTab over to operand field 

19 3 
ii i Display the argument value 
le i 

13 010364 010200 MOV Re, RO iGet instruction word 
14 0103665 042700 1774006 Bic #°C377,RO iMask out all but operand value 
15 010372 004737 005772" CALL PRTOQCT iPrint octal value 
14 i 
17 s Finished 
18 ; 

19 010376 000207 RETURN 
20 
a) 1 J OTT en cree cet artes sees rere cases seas mths anann ontan stn eeste sees ate sett count steer Soi seat: oenin cence seme Sette sedte cians satte Heer somes mers etna simw entn cesst tm attra reuty evute nisin nee cette seem muon omiee sete aer coms cule onsen sans mene Sevty simps wien Sanet soste Attn GetHe nttie Subtt enn eeeee fonta seme Scams ents sme mmm Genes sense Sonn Gume srent come 

ae ; TYPiae ~- Single floating-point operand 
a 4 

24 010400 ODC 12: 
eo ; 
ae i Tab over to the operand field 
a? 

28 010400 012700 900010 MaV #COLOPN, RO ;Get operand column number 

29 010404 004737 0117347 CALL ODCTAB i Tab aver to operand field 
30 3 
i i Display the floating point operand 
oe i 

33 010410 010200 MOV Rz2,RO iGet operand code 
34 010412 004737 011542’ CALL QDCFPRYU iDisplay general FPU operand 
i) ; 
36 i Finished 
a7 i 
38 010416 000207 RE TURIN 
39 
40 Bmore mem enema et es em mem et a i on i i i 

41 3 OTYPA3 -- Floating accumulator and floating source operand. 
42 i 

43 010420 MDC 13: 
44 3 

49 i Tab over to the operand field 
AG ; 

47 010420 012700 900010 MOV #COLOGPN, RO iGet operand column number 
48 010424 004737 0117347 CALL ODCTAR i Tab over to operand field 
49 3 

uO j Displau the source operand 

od i 

ye 010430 O10200 MoV R2, RO iGet instruction word 
9a O10432 0047237 0115427 CALL QDCFPY ;Display the source operand 
24 010426 . PFYOUT #COMMA iDisplay comma 
22 O10446 OOS5237 0000008 INC D. PCOL iAdvance column number 
Do i 
oe ; Display the accumulator number



TSDBUG 

(IDC x x x 

wid 
a9 
60 
&l 
éi2 
43 
&44 
63 

—~—- FSX-Plus 
~~ Display 

010452 
O10454 
010440 

010444 

010200 
O7 2027 
O04? 3 

QOOLO% 

1? 77 72 
OL11L4 70" 

MCV 

ASH 

CALL 

FPiriashed 

RETURN 

R2, RO 

#-6, RO 

ODCACC 

debuaging mo MACRO VO5.04 Monday 21-Dec-87 08:42 Page 32-1 
instruction operands 

iGet accumulator number 

sRight yustify 

+Display the accumulator number 

m
/
,
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GDCxxx ~~ Display instruction operands 

i ITE etm ete ene miter ate ment antes tenn Set mae sums int atom atts tome St sb: sine ttm est: ovat HAnee cette sine Sree! ithe somes erate ‘ome eit fmt eee One Stuth ete Sent sina wines Gente Lint atten en amen woran wate enue atom fonts curs coum Gere met tums St evens set stmt sined cuts Some einer Hwtee tine set cone santt etme renee cubes outer ene one eens 

m 5 TYP 14 ~~ Floating accumulator and general source operand. 
af ; 

4 010466 ODC 14: 
a F 

& i Tab over to the operand field 
7 i 

8 010466 O12700 O00010 MOV #COLGPN, RO iGet operand column number 

9 9010472 004737 0117347 CALL ODCTAB i Tab over to operand field 
10 i 

11 ; Display the saurce operand 

ie 3 
13 010474 010200 MOV Re. RO iGet instruction ward 
14 010500 004737 010650" CALL ODCGEN iDisplay the source operand 
15 010504 . PTYOUT #COMMA iDisplay comma 
16 010514 005237 0000006 LINC D. PCOL iAdvance column number 
1? F 

18 3 Display the accumulator number 

9 ; 

20 010520 010200 MeV R2, RO ifet accumulator number 

210103822 O72027 177772 ASH #-6, RO iRight justify 
22 O10526 004737 o11470" CALL ODCACC iDisplay the accumulator number 
wit i 

a4 i Finished 
rtd i 

010532 OO0207 RETURN
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ODCxxx -~ Display instruction operands 

} BT See eee cote saat crams nate cme avout seete suman steam tee atam semen menos suse stays tse suite enttt suste Sean see aittu rem cevts conse ouren tnt treme sane eres west seen test: stent einer sonte eve Aiutr canes sent suutn seuss are Gtety aiuts Gun'w gases Seats mete seate atta enews Gaset sisal fesse Scene Sake Gonit sit aneue Sout sous step caste ens Somme Sunt? mnser cones tern ese 

rd i TYPES -~ Floating accumulator and floating destination operand. 
3 i 

4 O10534 ODS: 
o i 

é i Tab over to the operand field 
7 i 

8 010534 O12700 O00010 MOY #COLOPN, RO iGet operand column number 
9 010840 004737 oO11734" CALL ODCTAR iTab over toa operand field 

ne) 3 

11 3 Display the floating accumulator 

ig 3 

13 010544 010200 MEW Re, RO iGet the accumulator number 
14 010546 072027 177772 ASH #-6; RO sRight yustify 
15 010552 004737 0114707 CALL QODCACC +Display the accumulator 
16 010554 .TTYOUT #COMMA iDispiay comma 
17 0103566 005237 o000000¢ ING BD. PCOL iAdvance column number 
18 3 

19 i Display the floating destination 
2) i 

21 010572 010200 MOY Re, RO Get the destination operand code 
ee 010574 004737 O115427 ALL. QDCFPU iDisplay it 
et 3 
i} i Finished 

mid ; 
ed O10600 000207 RETURN
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GDCxxx ~~ Display instruction operands 

i S crere tame eae cnet saeee tee some secot venn coctt cases tenet Oritt ones Sanee Sivts see | awees sneet eevee sete eryen stems sane mies seine $400 cone Soest tare Stane Stem Sewn: sonut Som fees creis Ginun sitio state Geum otter Auute <tmne comm Some tne Gonos sO Otnen Hee0e GFN GARE: SLsED MbanY Gimme sem SENeE Sreth cttee MMH enent cnet GUUTS eevee Sones Attar PeInt cwees Seume AemmR Hane SOME aceon 

mY i TYPI6 -- Floating accumulator and general destination operand. 
ie i 
4 90104602 ODCiS: 
2 i 

& i Tah over to the operand field 
7 ; 

8 010602 O12700 000010 MOV #COLOPN, RO iGet oaperand column number 

? 010606 O04737 011734" CALL QDCTAB iTab over to operand field 
19 3 
ii i Display the Floating accumulator 
12 
13 010612 O10200 MoV Re. RO iGet the accumulator number 
14 010614 O72027 177772 ASH #-46, RO iRight justify 
15 010620 004737 0114707 CALL BDCACC iDisplay the accumulator 
14 010624 .TTYOUT #COMMA iDisplay comma 

17 0190634 O05237 O000006 INC D. PCOL. iAdvance column number 
if i 

19 i Display the destination 

20) i 
el 010640 010200 MOV Re, RO iGet the destination operand code 
22 010642 004737 010650’ CALL ODCGEN iDisplay it 
23 3 

ey i Fitrished 

eae 3 

25 010646 Q000207 RE TURN
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QODCGEN -- Display general operand value 

1 .BBTTL OQDCGEN ~-- Display general operand value 
re TTT Ot em sree see sates wit ater este ties set sete Rte cae eae sted fine teem Het en ant + Stet coos tin mens smn ersa even some ett trae set Seer sent sat teen orem seem Ges sees neem eeu conn sneer oneee cee sree cone tte stuns anes fate otters Mose eum conse stun suis erie fete cat nen Sunn Gait ante Set enna enpe cote cout ees sent arene 

3 ODCGEN is called during instruction decoding ta display a general 
b,

 
w
e
 

operand of any mode. 

Inputs: 

RO = Cperand value from instruction. 

Ri = Address of word following instruction. 

i Outputs: 

m
e
O
o
M
G
 

sw 
b
u
 

i Ri is incremented if the addressing mode uses a value in memory that 
le i Follows the instruction. 
13 i 

14 0190650 010244 QODCCEN: MOV Re, ~ (SP) 
15 0106352 O103464 PIC Ro. SP ) 
ae) i 

17 i Get the addressing mode 
18 F 

19 610654 O1000-' MEV RO, Re 
2G 010656 O7 2227 Ll /776 ASH #-2, Re iRight yustify 2 mode 
el 010662 042702 1777641 BIC #°C16, Re iMask out all but 2 mode 
ee i 
eg i Determine if the register is R7 or is in the range RO to Ré. 
a4 i 
23 9010666 010009 Mov RO. RB iGet mode and register value 
26 010670 042703 177770 Bic #° C7, RO iMask out all but register number 
27 010674 020327 000007 CMP R3. #7 iIs register R7? 
23 010700 001003 ENE lt 
ao i 
3O i Addressing mode is retative to R7. 
ai i Cail display routine based on the addressing mode. 
32 i RO and R3 contain the mode and register number. 
33 i 

34 010702 004777 O11322’ CALL @AD7VEC (R22) iCall the processing routine 
oe O10705 000402 BR ot 
Fe) i 
a7 i Jump to processing routine based on the mode 
38 i 
39 010710 O04772 O11302" 1: TALL @®ADRVEC (Re) iJump to processing routine 
40 i 
4d 3 Finished 

42 ; 
$3 010714 0126023 OB: PCY (SP)+, RG 
44 010716 9012602 MCV (SP) +, Rit 
45 010720 000207 RETURN
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QDCGEN -- Display general operand value 

i J TTT TOT eres ete enten aeaee mee asses cote tents cenen steer mows mee nme santo tears stem sate age panes aren Stten neged mats fete-snunt oema steed ‘ner anita from tenn ovety Ott me stuns Gutte menus Sree Sl wetet miiee toner otter Grate Coen miten cette cane satan four one sera suet GteeE Guime SAG Seem hitin SRSEH HOMO ovine Some const esas eumet SuEtD wiret Senne Sane ne 

re i Display routines for registers RO through RS 
a i 
#} i Made OQ -=- R 

a i 

& G10722 004737 0113427 ADRMDO: CALL ODCREG iDisplay reqister 
7 O10726 O00207 RE TURN 
8 3 

9 3 Mode Loon- (R) 

LO 3 

11 G10730 010044 ADRMDL: MoV RO, -( SP) iSave the register number 

12 010732 .TTYOUT #7 ¢ iOpen paren 

13 010742 O12600 MOV (SP )+,RO iRecover the register number 
14 010744 004737 oO113427 CALL ODCREG iDisplay the register number 
15 0107530 .TTYOQUT #73 iClase paren 

16 0160760 O00207 RETURN 
17 3 

18 3 Mode go o-- (R)}+ 

i? i 

20 O10762 004737 010730" ADRMD2: CALL ADRMDI iPrint "¢(r)" 
ei 010766 .TTYOUT #é+ iPut in trailing plus sign 

ee O1077& 000207 RE TURN 
ai i 

at i Mode G -—- @(R)+ 

ew) i 

@ 011000 010045 ADRMDSA: MOV RO, -(SP) iSave the register number 
2? 011002 . PRYOUT #‘@ iPrint "@e" 

ao O11012 O12400 Mov (SP )+, RO iRecover the register number 
2? 011014 004737 010762’ CALL ADRMD2 sPraint "Cry" 
30 011020 000207 RETURN 
31 3 

Fe i Mode 4b -- —(R) 

33 i 

34 011022 010045 ADRMD4: MOV RO, -(SP) iSave the register number 

30 011024 .TTYOUT #/- iPrint "-" 
36 0110384 9012600 MOV (SP)+, RO iRecover the register number 
37 011036 004737 010730" CALL ADRMD1 iPrint "tr" 
38 011042 90060207 RE TURN 
39 i 

Ag) j Made 5 -- @-(R) 

41 3 

42 011044 01090464 ADRMDS: MCV RO, -(SP) iSave the register number 
43 011046 .TTYOUT #°7@ iPrint "@e-" 
44 O11056 _PTYOUT #7- 
43 011066 O12600 MEY (SP)+, RO iRecover register number 

46 011070 004737 9010730" CALL ADRMD i iPrint "tr" 
47 O11074 000207 RETURN 
aes i 

AQ i Mode & -- X(R} 

20 i 

91 011976 010045 ADRMDS: MEV RO, -(SP) iSave the register number 
92 OLL1OO iOS 521 MPD (Rid+ iGet the vector base address 
93 011102 O62737 Q00002 9000006 ADD #2,0D, ILEN iBay instruction uses 2 more bytes 
24 011110 O12600 MOV (SP)+,R0 iGet value to RO 
vo OLlliile 004737 011570" CALL GODCADR iDisplay the address 
96 O11116 O12600 MOV (SP)+, RO iRecaover the register number 

O7 O11120 004737 010730" CALL ADRMDI iPrpint ‘“¢r)"
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ODGGEN -~- Display general operand value 

278 Olililed+ OO0207 RE TURN 
29 i 

40 i Mede ¥ -—- @X¢R) 
&1 i 

62 011126 010045 ADRHD?7: MOV RO. -(SP) iSave register number 

6&3 011130 .TTYOUT #°7@ iPrint "e" 
64 O11140 O12600 Mov (SP)+, RO iRecover register number 
65 011142 004737 O11076" CLL ADRMDA sPrint "“xtr)" 
66 O11146 000207 RE TURN
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various modes with RY, 

QODCGEN -- Display general eperand value 

i 
iz 
a 
4 
a 
6& OL1L150 
7 O11160 i0465e2l 
8 611162 OS27237 000002 O000006 
9 O11170 O125600 

19 011172 004737 011672 
11 011276 103002 
12 011200 O047237 005772 
13 011204 000207 
14 
15 
164 
17 011204 
18 011216 
19 011226 106521 
20 011230 062737 000002 O00000G6 
2@i O11236 012600 
2e 011240 004737 011570 
23 011244 000207 
ca +t 
20 
26 
2/7 011246 106521 
28 011250 062737 000002 0000006 
2? 011256 012600 
30 011260 960100 
S31 011262 004737 0115707 
ge 011266 9000207 
a3 
34 
35 
34 011270 
37 011300 900762 

3 Display routines for the 

3 Mode @o-- Fn 

AD7MD2: . TTYOUT #¢# 

MFPD (Rid+ 

ADD #2, D. TLEN 

May (SP)+, RO 

CALL OIDCNEG 

BoC OF 

CALL PRTOCT 

6 : RETURN 

; Made 2 -- @Haddress 

AD7MD3: . TIYOUT #’@ 

 TIYOUT #°# 

MFPD {Ri)d+ 

ADD #2, D. TLIEN 

MOK {(SP)+, RO 

CALL ODCADR 

RETURN 

F Made & ~~ address 

AD7MDS: MEPD {R1)+ 

ADD #2,D. (LEN 

MOV (SP )+, RO 

ADD Ri,.R0O 

CALL QDCADR 

RE TURN 

i Mode Y ~-— @address 

AD?MD?7: . TTYQUT #°@ 

BR AD7MDS 

iPrint "#" 

. SAT mee sear moet rete rom Sisend nome SOG SHEOG Levmm soty: Setke cane enemy rune <tnm lasts Sein Minas wonis Heyen sete sees PONtD GHEE ES1en Mmeny THRO Hhtms ARON stety bean: Eeend Eine SOtnn sam mivit Geter CeutY Gime cone Stary MiguL Suey Mend SESE Grund MERUR OntGE Sons EnenD wemiT once: GLENS seUEt BiCaE SE=TP GOED COREE SPUDO iON Sai GAG SURES Sumne GnlON GAEN AnERO SEENY GStUD SiON OmETO see 

iGet the value onto the stack 

iSauyu instruction uses 

iGet the value 

iSee if value should be printed as neg number 
if it was 3a negative number 

as an octal value 
3 Br 

Print 

Print "@i" 

iGet the address 

iAdvance 

i¢et the 

iDisplay 

address 

iGet the address 

the address 

a more bytes 

the instruction length 

iAdvance the instruction length 
iGet the address 

;Relocate the address 

iDisplay the address 

iPrint "er" 

iGo display the address
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ODCGEN -- Bisplau general operand value 

1 fT a me ete me se ar ate ti sen ae att eee ee sett mae em sete saree seme tener tit Smt tne pnt ne san ere Ate et erie tied faa Stn aot eum oa: siege Set ee semt rane Me ti tens stan Sth este SH Snes stew mate sane cons Ott eer seme Smee sete Seu SHI eae wipe Sone uate cunt samt ie simi Cont ener 

a 3 Jump table used to dispatch to the correct display routine for 

3 addressing modes using registers RO through Ré6. 
4 j 

59 611302 0107227" ADRVEC: . WORD ADRMDO iMode O 

6& 011304 oO10730° . WORD ADRMD1 iMode 1 

7 011305 0107627" . HORD ADRMD2 iMode 2 

8 011310 oO11000" . WORD ADRMDS iMoade 3 

9 O11312 011027)" . WORD ADRMD4 iMode 4 

10 0113914 oO11044° . WORD ADRMDS iMode 5S 

11 011316 011074" . WORD ADRMDS iMode 6 

l2@ 011320 O11led’ . WORD ADRMD? iMode 7 

13 3 

14 ; Jump table used to dispatch to the correct display routine for 

15 i addressing modes using register R?7 (PC). 
ié 3 

17 011322 O10722" AD?VEC: | WORD ADRMDO iMode 0 

18 011324 oO107230° . WORD ADRMD I iMade 1 

19 011326 0111507 . WORD AD?7MD2 iMode 2 

20 011330 O11205° . WORD AD7MD3 iMode 3 

2i 011382 O11022" . WORD ADRMD4 iMode 4 

eae O11334 011044" . WORD ADRMDS iMode 3S 

23 0113346 011245" . WORD AD7MDS iMode 6 

24 011340 O11270" . WORD AD/MD? iMode 7
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GDCREG -- Display register name 

i SETTL OQDCREG -- Display register name 

3 i QDCREG is called to display the name of a register. 
4h 3 

5 ; Inputs: 

& ; RO = Register number 

7 i 

8 011342 010044 ODCREG: MOV RO, ~(SP) 
> . 

10 i Determine which register this is 
11 ; 

t2 011344 O42700 177770 BIC #OC7, RO iClear all but the register number 
13 3 
14 F See if this is R7 (Pe) 

15 ; 

16 011350 020027 000007 CMP RO, #7 ils register PC? 
17 011354 o01011 BNE lt 
18 0112356 PT TYOUT #7P iDisplay "PC" 
19 011366 _TTYOUT #°C 
2) 011376 00042? BR 2S 

zl i 
i i Bee if this is R&S (SF) 
mid i 

24 011400 20027 000006 Ls: PP RO, #4 iIs register SP’? 
ao 0114604 001011 NE ae: iBr aif not 
2& 0114046 .TPYOUT #7S iPrint "SP" 
a? 011416 _TTYGUT #/P 
28 0114246 000413 BR 9 
a? ; 

3O i; This if a register in the range RO to RO. 
ol i 
32 011430 2S: . TTYOUT #°R sPrint "Rn" 
33 0114490 011600 MOV (SP),RO iGet register number 
34 011442 042700 177770 HIC #OC 7, RO 
35 011446 062700 000060 ADD #°O, RO iCanvert to ascii digit 
36 011452 . TYYOUT iPrint it 
37 i 

38 i Finished 

39 F 

40 011456 062737 000002 Oo000006 D4: ADD #2, D. PCOL. iAdvance print celumn counter 
41 011464 012600 MOV (SP)+, RO 
42011464 O00020% RETURN
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QODCACC -- Print a floating point accumulator name 

.SBTTL OQbcACS -- Print a floating point accumulator name 
5 SAE eee cree SEE pte atten sremt caeet Hess Sete meas! pre ALOOs epee Aamis mate rree Foun: Cruse perer canes Mette amor tenas ceete abent s-aoy Sete foun Mens rote naaee samen sobs atone ciney seny eect sanen Sean mince Seam SOmes Sto heme SuetD ameee SONS Cree einan Sree tute SENEG Ata SMEG GREE Genes GOESD MhaDT fares INES Smee MNES GNEGO eeu eeeUD Senn BOEHO “eum GOON CoE tut~e Motte mane 

; Prant the name of a Fleating point accumulator. 

; Inputs: 

= Accumulator number 

ODCAcl: MOV 

j Prank An 

3 

O11470 010044 RO. —(SP ) 

En
o 

jac
k 

ma
m 

Oo
 
O
T
O
 

“i
 

ih
 

a 
&@
 

LO
 
A
e
 

12 O11472 _PTYOUT #°4 
13 011502 .TTYOUT #/’C 
14 O11S5i2 011600 MOV (SP).RO 
15 011514 042700 177774 Bic #°C3,. RO iClear all but ACC # 
16 011320 O42700 000040 ADD #°O, RO iConvert tea ascii char 
17 O11524 _ TTYOUT iPrint the # 
18 
19 ; Finished 

wt) i 
210113530 062737 000003 0000006 ADD #3. D. PCOL isAdvance print column number 
ee O11526 012600 MOV (SP )+4, RO 
23 011540 000207 RETURN
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QODCFPU -- Print general floating point operand 

1 SETTL OQDCFPU -- Print general Floating point operand 
2 J TTT TT Sram meter ree sees erate carer esse ne anes corer Stt0t voces mutue seta Seer: ateti fate crue fee: see tone eeete sents sowed totem tuats Stnut tune Ame Ouet: ast ene at goats Mens chet atten Genk seutt snten cued meee neuen cinde seat eauee mene ayant Guute septs wanes ereee SOOO ceate Sinsh GERD SHMRD Grane StNtY onus Seem Suh mane ateah Greet sane sents teste Senet mune Gores omnes 

3 ODCFPU is called tea display a general floating point operand. 
th 3 

5 3 Inputs: 

& i RO = Floating point operand mode and register #. 
va ; 

8 011542 010044 ODCFPU: MOV RO, -(SP) 

9 3 

10 Determine if it is a floating point accumulator 
il 3 

12 011544 032700 000070 BIT #70, RO ifs mede = O (accumulator)? 

13 011550 001002 BNE 1 ir aif nat 

14 011552 004737 0114707 CALL ODCACC iDisplay an accumulator name 

15 011556 000402 BR OS 

14 i 

17 i It is not an accumulator 

18 i 

19 611360 O0O473/7 010650’ 1: CALL QODCGEN iDisplay general operand 
20) ; 

zi i Firished 

wi i 

23 011564 012600 F8: MEV (SP 3+. RO 

24 011565 000207 NE TURIN
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ODCADR 

fe
et

 

O
S
 

O
w
 

h
o
 

R
i
 

W
e
 

foo
b 

fa
e 

h
y
o
 

be
a QJ
 

i4 

15 

1S 

17 

18 

19 

m0 

mi 

am 

ais 

24 

25 

26 

a2? 

28 

29 

30 

3i 

ae 

33 

34 

30 

36 

a? 

38 

3° 

40 

41 

472 

493 

44 

45 

4S 

~~ TSX-P lus 
~~ Display decoded 

O11570 
O11572 

O11574 
011600 

011602 
O11610 
O11éle2 
O11616 

011620 
O11lée22 
O11632 
011634 
011640 
011650 
011656 

011660 

011664 
011666 
O11470 

O1O044 
O103044 

NO4737 
103903) 

032737 
001023 
004737 
1903420 

O1L0003 

O1LO0300 
OO4737 

062737 
000402 

OO47 237 

OLedsoO.s 

O124600 

OOO2O7 

OL1ié672’ 

O00000€ 

007262 ’ 

QOQO00E 

QO0000G 

3 

. 

j 

3 

3 

é 

ODOC ADR: MOV 

a
f
 
o
a
 

or
 

$: 
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instruction address 

.6BETTL ODCADR ‘ Pispleay decoded instruction address 
Irs Gems eaee SOTO meee Hr4 SHO wnee eens MOIS mumet mipmE SttOd fund! FOTty iLO sores Hawi “IMGT Omeet antes Artem vis. GUNES Saute (ens ELI4: Cotnm chil 40s SUES Cum: Gin: Gmnte SDE Sétet SMITH Gone Cnteh MOdaH HOnOn Satee GEEDE Gam teste GROTY Mbt GuanE BLEND Donen armen SUIG SONU comm SPEDE ment bereD GOATS GENS Canty AIIES Cul GAUET HUMDD QEEtY CeOES GtOt SERED GmENy SAO MamI Aree Seine meee 

QODCADR is called to display an address value which is an instruction 

operand. If the address is relative to a relocation base, the 

address is displayed in the form "Er. offset I". 
If the address is not relative to a relocation base, it is displayed 

in the form "address". 

Inputs: 

RO = Address to be displayed. 

RO. ~( SP ) 
MOY RQ. -{ SP) 

Determine if address should be shown as a negative number 

CALL ODCNEG iShould this be shown as a negative number? 
BOC Os iBr if yes 

Determine if address is relative ta a relocation base 

BIT #DPEDAA,. D. PFMT i Should address be absolute? 
BNE is iBr af yes 

CALL RELADR iSee if address is within relocation region 
BOS is iBr if address is not within relocation region 

Address is within a relocation region. 

Display in the form "L[r.addressi”. 

MGV RO, R3 isSave the address 

.TTYOUT #°C iPrint "Er, address” 

MeV R3, RO iGet back address 

CALL SHOADR +Display the address 
.TTYOUT #77 iPut in closing bracket 
ADD #2, D. PCL. iAdvance print column counter 

BR ik: 

Address is not relative te a relocation base 

CALL PRTOCT iDisplay the address 

Finished 

MOY (SP )+, RG 
MCV (SP }+, RO 
RETURN 

i
,
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# QODCNEG ~- Determine if values should be shown as negative 

1 JSR TTL OQDCNEG -- Determine if values should be shown as negative 

a i ODCMEG is called to determine if an address or value should be displayed 
4 3 as a negative number. 
5 i Currentiy, the only valves that are shown as negative numbers 
& i are vl and -2. 
? i 

3 j Inputs: 

9 ; RO = Value to be tested. 

10 3 
1d i Outputs: 

12 ; C-fFlag cleared ==> Value was displayed as a negative number. 

13 i C~-flagq set a> Value is not displayed as a negative number. 
14 i 
15 011672 ODCNES: 
16 i 

17 3 See if this is a value to be displayed as a negative number 
19 F 

19 011672 O20027 I77776 CMP RO, #IF 7776 iIs this a negative value? 
20 0114676 103414 BLO OS iBr if not 
| F 

mee 3 This if @ negative valve 
fu ; 

24 011700 O1004%4 MOV RO. ~(SP > 
ao O1L702 .PTYOUT #/- iPrint minus sign 
eo O11712 011600 MOY (SP). RO iGet the value 

27 OLL714 005400 NEG RO iNegate it 
29 OL1171& O04737 O05772" CALL PRTOCT iPrint at 
2? O117 22 OF 2600 MOV (SP )+, RO iRecover original value 

30 O11724 900241 CLG iThis 18 a negative number 
31 0117245 000401 Wk LO% 
ae i 

33 i Finished 

wt i 
35 O11730 oO00261 op : SEC iThis is net a negative value 

36 O11732 000207 1O$ RETURN
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pe
 

-~—- TSk-P lus 

-—~ Tab 

O11 734 

011736 
O11746 
O11752 
O11756 

O11740 
O11762 

O10046 

OO Sa 37 
O23715 
103767 

OL2L2600 

OO0207 

debuaging mo MACRO VOS5. 04 
to @ specafied column 

ONOOO00G 
0000006 

Monday 2@i-Dec-87 08:40 Page 65 

.BBTTL QDCTAB -- Teb to @ specified column 
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QDCTARB is called to tab over to a specified print column. 

i Inputs: 

i DPCOL = Current print celumn number. 
i RAD = Desired print column. 

i Outputs: 
i D.PCOL = New print column after tabbing. 

QDCTAB: Mtv RO. - (GP) 
3 

i Print spaces until we reach the desired column 

if: . TTYOUT #SPACE iPrint @ space 

INC D. PCOL iAdvance column number 

CMP D. PCOL, (SP) iReached desired column? 

BLOG 1$ iLoop if nat 

i Faingohed 

MCW (SP )+, RO 

RE TURIN
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INSBAS -- 

cong ~~ TORE Tus 

O11764 

OL1L 74 
OLVF 76 
O12010 
012022 
012034 
012046 
OL2062 

Instruction 

OOGQIOO 
QOOOOG.2 
OO000-4 
OOO00D 
OOO000% 

debunging mo MACHO VOSS. O4 
decoding tables 

PJ 

i Each 
i; which takes 4 arguments. 
3 Aardagument 

é 

Arqument 

Arqument 

Ardqument 

Monday e@i-Bec-87 OG: 42 Page 66 
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instruction is defined by an invocation of the INSTR macro 

1 

& 
tf
 

RG
 

fhe four arguments are: 

= 14 bit mask used to mask out the operand portions 
of the instruction word. 

= Value of instruction after mask (arg 1) has been applied. 
= QOperand type code for the instruction. 
= Symbolic name for the instruction. 

i Define symbolic names for offsets into an instruction description block: 

IBSMSK = 0 iMask value 
IBéVAlL 0 = = iInstruction value 
IBSTYR «= 4 iQperand tupe 

IB$lLEN = 2 iLength of instruction mnemonic text string 
IBSNAM = 6 iStart of instruction mnemonic text string 

. MACRO INSTR MASK, VALUE, TYPE. NAME 

. WORD MASK 

. WORD VALUE 

. BYTE TYPE 
. NCHR NAMLEN, NAMI: 
.RYTE NAMLEN 
JASGCIIO / NAME / 
_ EVEN 
. ENDM INSTR 

i Tupe codes for the instruction operand types: 

j Y¥YP 4 = No operand. 
i TYP? = Single general operand. 
i TYP 4 = 44-bit absolute numeric operand. 
i TYPS = Condition code madification instruction. 
i TYPS = Branch offset aperand. 

i TYR? = Register source, general operand destination. 
; TYR? = General saurce and destination operands. 

; TYPLO = Reqister and loop offset (SOB). 
i TYP1i = EMT and TRAP instructions. 
3 TYP1le = Single flaating point general operand 

; TY¥P1lS = Floating point accumulator and floating saurce operand 
i T¥YPi4 = Floating point accumulator and general source operand 
; TY¥PiO = Fleating point accumulator and floating destination operand 

TYP16 = Floating point accumulator and general destination operand 

3 Define 

INSDAS: 

INSTR 
INSTR 
INSTR 
INSTR 
INSTR 
INSTR 
INSTR 

Mask 

QOOOOD, 

ONOOOd, 

OOOO. 

OHOO000, 

OOO00d, 

YOOO0d, 

OO0000, 

the instructions 

Cade Pupe Name 

QOOO000, Tym, HALT 
QO000!, TYP I. WATT 
QO00002, TYP I. RTI 
OOO000d, TYNd. BPT 
Q00004, Tyr I. LOT 
QOO0005, FYI. RESET 
0000045, TYMI, RYT
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INSBAS -- Instruction decoding tables 

29 OG12074 INSTR 
29 OL2106 INSTR 
60 Ol2iz22 INSTR 
61 012134 INSTR 
62 012146 INSTR 
63 012160 INSTR 
64 612170 INSTR 
69 012200 INSTR 
66 O12212 INSTR 
67 012222 INSTR 
68 012234 INSTR 
69 012244 INSTR 
7O 0122460 INSTR 
71 O12272 INSTR 
72 012304 INSTR 
73 012916 INSTR 
74 012330 INSTR 
739 012342 INSTR 
7& 012354 INSTR 
77 0123446 INSTR 
78 012400 INSTR 
79 O12412 INSTR 
80 012424 INSTR 
Bi O12434 INSTR 
82 012450 INSTR 
83 012462 INSTR 
B84 012474 INSTR 
85 012506 INSTR 
86 012520 INSTR 
87 012532 INSTR 
88 012544 INSTR 
89 012554 INSTR 
90 O12570 INSTR 
91 012602 INSTR 
92 0124614 INSTR 
93 012626 INSTR 
94 012640 INSTR 
995 0124652 INSTR 
96 012654 INSTR 
97 O12676 INSTR 
98 012710 INSTR 
99 012722 INSTR 

100 612734 INSTR 
101 012746 INSTR 
102 012760 INSTR 
103 012772 INSTR 
104 013004 INSTR 
105 013016 INSTR 
106 013030 INSTR 
107 013042 INSTR 
108 013054 INSTR 
109 0130664 INSTR 
110 013100 INSTR 
111 013112 INSTR 
tile 013124 INSTR 
113 0131364 INSTR 
114 013150 INSTR 

QOOOO7 7 
O0O0000, 
OO0007: 
QOO007, 
OO0000, 
QOOO1L7, 
OO0017, 
OO0077, 
O00377, 
O00377, 
000377, 
Q00377, 
QOO377. 

O00377;, 
DOB? 7: 

OO0077, 
QOO77 7, 
QO0077, 
OO0077, 
OOOO77, 
000077; 

OOOO7 7, 
QO0077, 
OO0077, 
O00077, 
000077, 
000077, 
OO00077; 
OO0077, 
Q00077, 
OO0077, 
O00077, 
QO0077, 
007777, 
007777, 
OO7 777, 
OO7777. 

QO7777, 
DOP 7? 7s 
O00777» 
DOO777 
DOO777, 
000777; 
000777, 
000007, 

QOO007, 
OO0007, 
000007, 
OO0777 
OO0377, 
000377: 
QO00377; 

QO0377, 
900377, 
000377, 
QOO377, 
QOO00377: 

OOO100. 
O00207, 
Q00200, 
000230, 
000240, 
000240, 
Q00260, 
000300, 
000400, 
001000, 
001400, 
N02000, 
002400, 
OO3000, 
003400, 
O04700, 
004000, 
005000, 
OO5100, 
005200, 
005300, 
005400, 
005500, 
0035600, 
005700, 
006000, 
006100, 
006200, 
006300, 
006400, 
0063500, 
OO06400, 
006700, 
010000, 
020000, 
030000, 
O40000, 
050000, 
060000, 
070000, 
071000, 
072000, 
073000, 
074000, 
O79000, 
O75010, 
075020, 
075030, 
O7 7000, 
190000, 
100400, 
101000, 
101400, 
102000, 
102400, 
103000, 
103400, 

Monday 21-Dec~87 O09: 4D 

TY 
TM), 
TYP, 
TYP 4, 
TYR 4d, 
TYP, 
TYPO, 
TYPE, 
TYMS, 
TYP SA, 
TYPS, 
TYP S, 
TYFS, 
TYPS, 
TYPS, 
TYPR, 
TYP 7, 
TYP!) 
TYP2, 
TYP2, 
TYP2, 
TYP? 
TYP es 
TYP A, 
Pat 
TYP2 
TYP, 
TYPe2, 
TYPe, 
TYP, 
TYR, 
TYP, 
TYPS; 
TYPS, 
TYP, 
TYP, 
TYP, 
TYP, 
TYP, 
TYPE, 
TYG, 
TYMVa, 
TYP, 
TYP ?, 
TYP 1, 
TYP 4, 
TYPO, 
TYP I, 
TYPAO, 
TYP Ss 
TYPS, 
TYP, 
TYP S, 
TYP SA, 
TYP SA, 
TYP S, 
TYM A, 

Page 44-1 

JMP 
RETURN 
RTS 
SPL 
NOP 
Ch 
SE 
SWAB 
BR 
BNE 
BEG 
BGE 
BLT 
BGT 
BLE 
CALL 
JSR 
CLR 
COM 
INC 
DEC 
NEG 
ADG 
SBC 
TST 

ROR 
ROL 
ASR 
ASL. 
MARK 
MFP I 
MTP I 
SXT 
MOV 
CMP 
BIT 
BIC 
BIS 
ADD 
MUL. 
DIV 
ASH 
ASHC 
XOR 
FADD 
FSUB 
FMUL 
FDIV 
SOB 
BPL 
BMI 
BHI 
BLOS 
BYC 
BYS 
BCC 
BCS



i Address vector used to jump to correct routine to decode and display 
i the Operands associated with an instruction. 

TSDBUG -- TSX-Plus debunoging mo MACRO VOS.04 Menday 

INSGAS ~-- Instruction decoding tables 

115 O13162 INSTR OO0377, 
116 O19174 INSTR OOOB77, 

117 O138206 INSTR OOOO? 7 ; 
1198 013229 INSTR OOOO? 7, 

119 013232 INSTR OO0077, 
120 913244 INSTR O00077, 
121 013256 INSTR Q00077, 
j22 013270 INSTR OO0077, 
123 0193902 INSTR OO0077, 
124 013314 INSTR QO0077, 
125 013326 INSTR O00077, 
126 013340 INSTR QO0077, 

127 O13352 INSTR O00077, 
128 013364 INSTR Q00077, 
129 013376 INSTR Q00077, 
130 013410 INSTR O00077:. 
131 013422 INSTR OO7777: 
132 013434 INSTR OO7777; 

133 013446 INSTR QO7 777, 
134 013460 INSTR OOF 777s 

135 013472 INSTR 007777, 
136 013504 INSTR 007777 » 
137 013516 INSTR OOd000, 
i38 013530 INSTR YOO000, 
139 013542 INSTR OO0D000, 
140 0135354 INSTR OO0000, 
141 013564 INSTR OO0000, 
142 9013606 INSTR OO0O077; 
143 013614 INSTR O00077, 
144 9013630 INSTR 000077, 
145 013642 INSTR OO0077, 
146 0134654 INSTR 000077, 
147 01364664 INSTR O00077, 
148 013700 INSTR QO0077, 
149 013712 INSTR OOO377; 
150 013724 INSTR OOO3T 7, 
151 013736 INSTR Q00377: 
152 013750 INSTR Q00377 5 
153 013762 INSTR Q00377, 
154 013774 INSTR QOO0377, 
155 614006 INSTR 000377, 
156 014020 INSTR QOO377, 
157 014032 INSTR QOO377, 
158 0140464 INSTR Q0037 7» 
159 014962 INSTR OO0377, 

160 014076 INSTR OO0377, 
141 014112 INSTR QO0R77, 
162 014126 INSTR O00377; 
163 014142 INSTR DOI0077 » 
1464 014154 INSTR QO0077» 
165 014146 INSTR L77 777; 
166 014200 INSEND: 
16? ; 
168 
149 
170 ; 

171 . MACRO 

194000, 
19440900, 
195000, 
105100, 
105200, 
105300, 
105400, 
105500, 
105600, 
105700, 
LO6000, 
106100, 
LO06200, 
196300, 
196500, 
196600, 
110000, 
120000, 
130000, 
149000, 
150000, 
160000, 
L7O000, 
L17O001, 
170002, 
170011. 
i7O0id, 
170100, 
170200, 
790300, 

170400, 
170500, 
170600, 
170700, 
171000, 
171400, 
172000, 
172400, 
173000, 
173400, 
174000, 
174409, 
175000, 
175400, 
176000, 
176400, 
177000, 
177400, 
106400, 
106700, 
OO0000, 

TYP DEF 

@i-Dec-87 08: 42 

TYP d. 
YP Id, 
TY 
TYTes 
TYP) 
TYPes 
TYP, 
TYP!) 
TYP2) 
TYRa, 
TYRE, 
TYRE: 
TYPE, 
TYP2, 
TYP?) 
TYP.) 
TYP: 
TYPS, 
TYPS, 
TYP: 
TYPY, 
TYPS, 
TYP], 
TYP I, 
TYP), 
TYR I: 
TYP I, 
TYP2, 
TYP), 
TYP) 
TYR Sas 
TYP 12, 
TYP Ie, 
TYP 12: 
FYPIA, 
PYP EO, 
TYP Ia, 
TYP IS: 
TYPO, 
TYP IQ, 
TYPLG: 
PYP IG, 
TYP 1&4; 
TYP1S: 
TYP 1&4: 
TYP 14, 
TYP I4; 
TYP 1a; 
TYP, 
TYPe: 
TYP ds. 

Page 66-2 

EMT 
TRAP 
CLR 
COMB 
INCB 
DECB 
NEGB 
ADCB 
SBCB 
TSTB 
RORB 
ROLB 
ASRB 
ASLB 
MEP D 
MTPD 
MOVB 
CMP RB 
BITB 
BICB 
BISB 
SUB 
CFCC 
SETF 
SETI 
SETD 
SETL 
LDFPS 
STFPS 
STST 
CLRE 
TSTF 
ABSF 
NEGF 
MUL 
MODF 
ADDF 
LDF 
SUBF 
CMP F 
STF 
DIVF 
STEXP 
STCF EI 
STCFD 
LDEXP 
LDCIF 
LDC DF 
MTPS 
MFPS 
Pay oy oy oO Pa ee 

soos 

TYPMAM, RTN



TSDBUG ~~ 
INSBAS -- Instruction decoding tables 

172 TYPNAM 
173 

174 

179 j 

176 j 

17? ; 

i78 014200 

179 014200 

180 014202 

181 014204 

182 014206 

183 0142190 

184 014212 

185 014214 

184 O14214 

187 014220 

188 014222 

189 014224 

190 014226 

i91 014230 

192 014232 

1993 014234 

194 014236 

195 

196 Oono00eg!1 

Errors detected: 9) 

HHH Assembler statistics 

Work file reads: 9 

Work file writes: © 

Gil Words ¢ GO Pages) 
17720 Words ¢ 70 Pages) 
RT-i4 

Size of work file: 

Size af core pool: 

Operating system: 

Elapsed time: 00:01:39. 45 
DK: TSDBUG, LF: TSDBUG=DK: TSDBUG. MAC/C/N: SYM 

TSX-Plus debuaging mo MACRO VOS. 04 

TYPVEC: 

dee 

. WORD 
. ENDM 

TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 
TYP DEF 

. END 

Monday 2@i-BDec-8Y Oa: AY 

Jo TYPES 
RTN 
TYPDEF 

Define the tupes 

TYP 1, ODC 1 
TYP2, ODO 
TYPS, ODC3 
TYP 4, ODC4 
TYPS,. ODCS 
TYP4, ODCS 
TYP?7, ODC? 
TYPS. ODCS 
TYP9, ODCS 
TYP10, ODCLO 
TYP11.0DC 1h 
TYP12,0DC12 
TYP13, ODC13 
TYP14, ODCi4 
TYP1S, ODC1S 
TYP16, ODC1S 

Page 66-4 

iNo operand 

iSingle general operand. 

iSingle register operand (RTS) 
i4-bit absolute numeric operand. 

iCondition code modification instruction. 
iBranch offset operand. 

iRegister source, 

iRegister 
general operand destination. 

destination, general source operand 
iGeneral source and destination operands. 
iRegister and loop offset (SOB). 
iEMT and TRAP instructions. 
iOne floating point operand. 
iFloating 

iFloating 

iFloating 
iFloating 

accum and floating source operand. 
accum and general source operand. 
accumulator and floating destination 
accumulator and general destination.
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SDEBGBK 
$DEBUG 
... Mid 

ACRNUM 
ACRVAL 
AD? MD2 
AD7MD3 
ADS MDG 
ADS MDZ 
ADYVEC 
ADRMDO 
ADRMD1 
ADRMD2 
ADRMD3 
ADRMD4. 
ADRMDS 
ADRMDS 
ADRMD7 
ADRVEC 
BELL 
BKSPAC 
BRACHK 
BRAENT 
BRARST 
BRKASET 
CHKADR 
CMDAT 
CMDATI 
CMDB 
CMDBK 1 
CMDBKS 
CMDEBSP 
CMDCR 
CMDDCD 
CMDE XP 
CMDS 
CMDLF 
CMDM 
CMDP 
CMDR 
CMDRSB 
CMDS 
CMDSL 1 
CMDSLH 
CMDTAB 
CMDTBL 
CMDUP 
CMDUS 
CMDVEC 
CMD X 
COLOPN 

meee at ry 
whee me a 

1-33 
1-34 
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41-27 
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98-18 
S3~34 
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Fmd 
28-64 
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vem eOF 
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1-714 
1-724 

vr ia 

i-a2i 

Poa? 

Prat 
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was 

debuaqgaing 

TOREF 

oo a fs 

6-1? 

e2O—2 7 

45-05 

got d ds 

99-34 

64-75 

Pile reas 
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39-20) 

98-37 

eee 

BF 17H 

B9-9 
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37-749 

59-8 

B9-9 
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O70 

99-12 

39-OF 

one? f 
een et # 
on 
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12-8 
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lames 
10-8 
mel ve 
eth at 
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13-08 
16-04 
18-oR 
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16-1é 
14-98 
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Lind 

LO- es 
17 -9# 
erresl 

mane 
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LQ oF 
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er a 

mo MACRO VOS, 
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aa 

47-29 
57-12 
60-18 
69-16 
30-108 
Pe de 

9-39 
22-119 

46-43 
a deal 

dames 
47-32 
o7-15 
60-19 
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L1~17 
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2Q~30 

O4 

32-27 
47-35 
57-24 
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33-17 
47-38 
foal A 
60-27 

IP é 

49-423 

47 Paqe 

33-42 
48-41 
57-35 
60-32 

vOo-18 

AG 

0 

34-26 
49-15 
27-43 
60-36 

20-8 

35-22 
20-16 
DF WAG 
61-12 

vi-B 

39-49 
v1l~-1é6 
v7 83 
61-13 

ea 

39-52 
ve2-54 
9B-4 
61-17 

ven et 

39-59 
93-15 
98-17 
63-31 

De 47
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Cross referance table 

COMMA 
CORUSR 
CR 
CROHAR 
CRLF 

D&BKAST 
D&CKBK 
DéDBRK 
D&DMON 
DSDVAL 
D#F BRK 
DéI BRK 
DSINIT 
DSIPND 
DéRUN 
DéSBRK 
DéSSTP 
D&TSTP 

. BAAD 
. BKNM 
BASV 

. BYTM 
. CBRK 
. DADR 
DOLD 
DTRG 
END 
FLAG y

o
o
 

ob
o 

oo
O 

. ILEN 

. LOC o
o
 

L.OCM 
J LVAL 
. MASK 
. NMBE 
NMBF 
PONT 
PCOL o

o
p
p
o
o
g
 

. PFMT 

.PS 
RO 
Ri 
Re 
R3 
R 4 
RS 
-RS v

o
p
o
o
o
b
o
o
 

1-75S# 

1-232 

L-o9+ 

1~93H 

i-?e2 

27-29 

1-30 

1-33 

1-28 

1-29 

1-30 

1-31 

1-28 

1-34 

1-30 

1-33 

1-28 

1-28 

i~34 

1-25 

1-28 

i-2 

1-295 

1-35 

1-29 

1-29 

1-29 

1-31 

1-28 

FoF 7 

17-60% 

26-30 

28-19% 

1-34 

1-20 

2O-31# 

a7 67 

ies 

1-233 

1-393 

1-31 

1-25 

1-32 

1-34 

Bu 4 se 

Apo Gat 

S5-1 

1-35 

1-30 

1-27 

7 
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49-44 

&- 15 

i-9l 

2O0—32 
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24-3 

17-460 

3~ 4A 

Pree 

19-9 

Gs 

5-43 
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8-130 
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21-9 
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30-38 

30-2 

Fe hD 

10-334 

4-2 Fe 

4 de 

3-32 
3-39 
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49-15 
A3—15 
1-93 

PI~19 
5-39 

27-56 
24-24 
24-10 
7-14 
7-85 

19-17 
7-14 
7-14 

23-16 
F-b4 
@-10 
7-14 
7-85 
7-65 

15-13 
26-84 
25-1 Ss 
10-224 
27-44% 
19-10% 
24-40 
26-44 

6-22 
9 ss a + 
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26-53 
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Cross reference 

o .R7 

-RLBS 
. SPSV 
. STAR 
. SVCH 
.VIFL c

T
o
o
o
 o

S 

VeFL 
. VALI oo

 

D. VAL2 
DBGBRK 
DRGENT 
DHGINI 
DBGCOFF 
DRGON 
DRGRUN 
DBGTRP 
DEC ODE 
DOPRT 

DP SDAA 
DP LAA 
EMBITV 
EM#IRB 
EMBIRC 
EMS IVC 
EMS IVL 
EMSNTL 
ERRPRT 
EXIT1 
EXiTe 
FLGBRK 
GETCHR 

GETCMD 
GE TVAL 
IB$LEN 
IBSMSK 
IBSNAM 
IHSTYP 
IBéVAL 
INSBAS 
INSEND 
INSLEN 
INTADR 
INTCHR 
INTEND 
LF 
LSTADR 
LSTTXT 

LSW9 
NAMLEN 66-51 

table 
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minha 
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16-10 
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10-35 
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3930 
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a~i? 
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9-9 

14-93 
7-34 
Sel 7k 

66-5a 

O-LO# 

e764 

i4-2348 
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11-9 
36-13 
14-13 
13-10 
woe 1LS 
14-18 

12-9 
m7~4) 

ADA 7 
3931 

18-17 
2? he 
10-14 
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27~46 

66-52 

14-8 
min 36 

13-27 
39-24 
10-28 
18-8 
wi~-49 

64-53 

16-19 
27-OB 

16-42 
40-1 2h 
10-34 
20-29 
ae~o? 

66-534 
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Ajmie 
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Cross reference table 

NEWCMD 
NEWLIN 
NUMCMD 
NUMINT 
ODC i 
ODC10 
ODC1i1 
ODC1i2 
ODC13 
ODC 14 
ONCis 
ODC16 
ODCe2 
ODE3 
NODC 4 
ODCS 
ONC 
ODC?7 
ODCS 
DDC 
ODCACC 
ODCADR 
ODCFPU 
ODCGEN 
ODCNEG 
ODCREG 
ODC TAL 

OFFEMT 
ONEMT 
OVRHC 
PRTBYT 
PRTOCT 

PRTRSO 
PRTWRD 
PSHCHR 
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66-63 
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b6-129 
46~135 
66-141 
be~L47 
466-153 
66-159 
66-165 
5-55 
9~5# 
2—23H 
3-174 

46-5# 
51~-4# 
52-4 
5O~DAd 
5O-~A3# 
53~4# 
4~ 44 
15 han ht 
Ao~1O# 
4G-29# 
A7-4# 
A7-23H 
AG~ 44H 
49-294 
49-44 
50-44 
52~64 
49-20 
52-34 
46-20 
58-10 
Ae-29 
Li-2d 
53-9 
1-454 
1-644 

10-27 
13-19 
aT = baal od 
ia-7 
1Oo-12 
Bm ay 

debuqging mo MACRO VO5. 04 

64-37 
66-638 
65-894 
66-794 
66-814 
46-87 H 
66-90 
66-99% 
66~-105% 
66-1114 
66-117# 
66-1234 
66-129H 
66-1354 
65-1414 
66-1478% 
66~-1G0F 
66~-159# 
646-140# 
7A R3 

11-14 
ate in! 

29-O9 
66-179 
66- Lit 
66-1 
56-190 
466-19) 
66-190 
Sa-1 
Ho-194 
66-180 
66-1381 
66-1877 
&6-1R4 
Sa~1La4 
6-185 
66-184 
66-197 
es Seat td 
ebay 
Dems 
48-47 
&3-17 
49-40 
46-15 
24—9 
44-173 
44—5 
os i er ca 
9 ae 
13~A4 
63-40 
34~-f34t 
me Pom ght 
l@-14 

{CREF VO5. 04) 

66-58 
66-54 
66~-79 
56-76 
66-82 
66-88 
66-94 
66-100 
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66-124 
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14-24 
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64-154 
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46-34 
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65-644 
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66-1064 
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66-65 
66-71 
66-77 
46-83 
65-89 
66-95 
66-101 
66-107 
66-113 
66-119 
56-125 
66-131 
66-137 
66-143 
66-149 
66-155 
66-161 

sont 
16-32 

61-BH 
59-31 

Imad 

BF ek 
4 ra &S 

AQ-9 

el 49 

66-59% 
66~-55# 
66-714 
66-77# 
66-83% 
66-89% 
66-954 
65-101# 
66-1074 
66-1134 
66-1194 
66~-125+% 
66-1314 
66-1374 
66-1434 
66-1494} 
66-1554 
66-1614 

18-62 

30-00 

el-Dec-87 O8: 42) Page 5-4 

66-60 
66-56 
66-72 
56-78 
55-84 
54-90 
66-96 
66-102 
466-108 
64-114 
66-120 
66-126 
66-132 
66-138 
66-144 
65-150 
66-156 
66-162 

19-22 

Sobel 

ae Fre 

66-604 
66~-56# 
66-72tH 
66-78H 
66-844 
66-90# 
66-F6H 
66-1024 
66-1084 
66-1144 
66-1204 
66-126# 
66~-132# 
66-1384 
66-1444 
66-1504 
66-156# 
66-162# 

20-36 

40-26 

sin~414 

66-61 
66-67 
66-73 
66-79 
66-85 
66-971 
66-97 
66-103 
66-109 
66-115 
66-121 
66-127 
66-133 
66-139 
66-145 
66-151 
66-157 
66-163 

el-23 

66-61% 
66-574 
66-734 
66-794 
66-854 
66-9148 
66-974 
66-1038 
66-1094 
66-1154 
66-1214 
66-1274 
66-1334 
66-1394 
66-1454 
66-1514 
66-157%# 
66-1434 

22-14 

41-33 

66-62 
66-68 
66-74 
66-80 
66-86 
66-92 
66-98 
66-104 
66-110 
66-116 
66-122 
66-128 
66-134 
66-140 
66-146 
66-152 
66-158 
66-164 

ve-29 

47-14 

66-42# 
66-48% 
66-744 
65-80# 
64-85+# 
66-924 
66-984 
66-1044 
66-1104 
66-116# 
66~-122# 
66-128# 
66-1344 
66~-140# 
66-1464 
66-1524 
66-158# 
66-1544 

ve-48 

v2-15



TSDBUG --— 

Cross reference table 

PS 
PUTCHR 
RSOCHR 
RELADR 
SETLOC 
SHOADR 
SHOBRK 
SHOLOC 
SPACE 
STRVAL 
TAR 
TMBGRT 
TROTRP 
TSDBUG 
TYP 1 

TYP10 
TYP1i 
TYP12 
TYP 13 
TYP 14 
TYP15 
TYP16 
TYP2 

TYPS 
TYP 4 
TYPS 
TYP6 

TYP? 
TYP8 
TYP 

TYPVEC 

UMODE 
UPMODE 

1-3 
1-32 
1-974 

41-18 
10-4 
13-30 
7-92 

i2-18 
1-744 

18-49 
1-7 oF 
1-91i# 
1-79# 
1-é# 

64-1 
6-105 
66-106 
66-115 
66-145 
6-149 
64-140 
66-159 
66~157 
46-58 
66-54 
66~123 
64-164 
64-60 
564-61 
64-63 
66-64 
66-112 
66-74 
66-57 
66-91 
66-197 
45-71 
66-189 
1-30 
1-30 

TSEX-Plus debuaqging mo MACRO VOS. 04 

UES 
43-28 
18-29 
42-14 
10-23 
14-52 
27-44 
12-24 
45-16 
20-9 

me 
2 a tA od 

agent 
7rd 

66-3. 

66-137 

66-1LO# 

66-114 

66-146 

GH- 150 

56-15) 

66-1934 

66-108 

SO) 

E6789 

65-14 

64-1o00# 

66-101 # 

66-10 

6a-h4 

56-67 

66-14).3 

6-104 

4~ 9% 

b&S~ Fin 

66-1784 
54-190 
ev? 
1-3e! 

(CREF VOR. Ob) 

Ga-Die 
43-30 

ta Rx 

O6—-5a 

66-138 

66-1891 
66-147 
66-131 
Gb Le 

66-159 
6-73 
66-85 
66-125 

66-1008 
66-8 
66-114 
66-180} 
64-98 
66°93 

66-179 
66-191 

Weak 2 

43-32 
18-35 

3-1 SH 
41-1048 

BO-33 

22-18 

77-98 

64~54 
6-139 

66-148 
66-152 

64-1944 
66-75 
66-88 
66-126 

66-69 
66-1844 

6-99 
66-94 

66-180 
66-192 

g-57 

66~55 
bo 140 

Soo 1 POR 

66-133 

bern FS 

55-89 

64-127 

ba~7O 

4-100 
5-95 

64-191 

64-193 

aga 

66-154 

eo~-77 
66-90 
66-128 

66-71 

66~-186H 
SO-96 

66-182 
66-194 

Monday 21-Dec-87 O8: 47 Page S-0 

b6-57 
Oh-165 

bi 156 

SO-78 
So-L17 
66-129 

Eor-7 2 

66-131 

66-183 

66-59 
66-179#R 

66-79 
64-119 
66-130 

66-107 

66-132 

66-184 

39-114 

66-62 

66-1918 

hH~-H8O 

566-119 

66-142 

66-108 

eOo~133 

66-1805 

66-102 

66-81 
466-120 
66-143 

66-109 

66-134 

66-186 

65-103 

66-82 
66-121 
66-144 

66-110 

66-135 

66-187 

66-104 

66-83 
66-122 
66-163 

66-111 

66-136 

66-188



TSDBUG -- TSk-Plus debuaging moa MACRO VOS.04 Manday 21-Dec-87 08:46 Page M-t 

Cross reference table CUREF VOS. 04) 

F
a
 

.CMS 10-32 Bore e rm 0) Janes Bena? He A a 0 idee 34-26 i i baa ooo 39-49 39-52 39-59 
41-27 49-00 47-2? 47-32 47~-35 47-38 43-41 AGT VO-16 91-16 ve-D4 93-15 
24-16 oaamlé wen det ie fa Oe et aed 0 ier weno a7 AG ed as 97-63 JB-6 98-17 
~G~-18 OB 60-18 60-19 60-26 60—27 SOI 560-36 61-12 61-13 61-17 63-31 
63-44 Seb 6or1é 

_ TTYIN 1-174 31-18 
. TTYOYU 1~17# 10-32 20-27 een 9 sal ae dane? 33-17 30-42 34~—26 Jo-ae2 39-49 39-52 

39-59 41-27 49-00 A729 47-32 47-35 As 38 43-4 1 49-19 20-16 wv1-16 ve-54 
Sa ahem bey won hd a ot ard weeds aso d red eat 0 wen AD ve 44 97-63 vB-S 
p81 7 39-18 2O~-36 60-14 GO-19 60-26 fn? 60-32! 60-36 61-12 61-13 61-17 
63-31 63-34 64—-25 60-14 

ERR 1-444 9-43 14-21 14-34 15-11 18-34 29-31 a9o-7 4 30-80 
INSTR 66-208 GO- 3h 66-52) 56-03 oan 54 66-59 65-56 66-97 66-98 66-59 65-50 66-61 

66~42 65—-5a 66-54 66-65 64-46 66-47 bo-68 66-69 66-70 66-71 66-72 66-73 
65-74 6a-/G 66-76 64-77 6o-78 6O~-%9 65~HO 66-81 66-82 66-83 66-84 66-85 
66-86 66-37 66-83 66-89 6-99 66-91 66-92 66-93 66-94 66-95 66-96 66-97 
64-98 64-99 GO-1O0 64-101 66-102 66-103 6-104 66-105 66-106 66-107 66-108 66-109 
66-110 Goe-1dd bér idee 66-113 66-114 66-115 G&b-116 66-117 66-118 66-119 66-120 66-121 
66-2 64-129 66-124 66-125 46-126 66-127 66-128 64-129 66-130 66-131 66-132 66-133 
66-134 66-13% 66-146 66-137 66-138 66-139 56-140 66-141 66-142 66-143 66-144 66-145 
66-146 646-L4 7 66-148 66-149 64-150 66-151 66-152 66-153 66-154 66-155 66-156 66-157 
56-158 6-159 64-160 56-161 66-162 66-163 65-164 66-145 

OC ALL 1-39# 43-723 3-30 43g~-OR 
PRINT 1~S36# a a re eats aaa 1O-14 10-28 10-34 12-19 leis 13-17 13-20 13-31 

14-28 14-42 14-45 14-53 18-3 ig@-8 a8 leat ed 20-34 21-16 2l~-2i ee 24 22-29 
a2?~i3 a?-lé a?-i? 27-34 at aoe T=) ee ln aed eee OF 49-n4 

TPRINT L4H aad eat Md 9-9 Li2-9 16-8 16-19 17-85 20-32 el-14 21-19 e2~22 
eae 7 ee eat Re) apn? 2728 ay—4d a Roane l =) a? 8&8 35-6 35-7 

TYPDEF 66-1714 66-179 66-180 66-181 6a-182 66-183 66-184 66-189 66-186 66-187 66-188 66-189 
54-190 6-191 66-192 66-193 boa- 194


