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This module implements the TSX-Plus program debugging facility.

Copyright (¢}

1984,

S&H Computer Systems. Inco.
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Tennessee U

All rights reserved.
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L MOCALL

CTTYIN O TTYERN

Clobal definitions
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DBGENT, BRAENT . DRGBRK, DBGTRP
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.RO,D.RI,D.R2,D.R3:D. R4, D. R35, D. R&6, D. R7
. FLAG, DSESETP, DSDBRK, DS IBRK, D$SBRA, D. BRKNM
. BKSV, DSDMON, D. DADR, D. DOL.D, D. DTRG
D&DVAIL, DFIPND, D$BKST, D. PS, UMODE, UPMODE
D. 8PSV, D. NMBE, D. START, D. END, D$FBRK
PUTCHR, CORUSKR, OVRHC, UPMODE, PSW, D. PCNT
LSWS, $DBERK, DERUN, D. LVAL. D. MASK, DSCKBK
DHINIT, $DEBUG, D. PCOL, D. ILEN, D$TSTP

D. PFMT, DP$DAA, DF$LAA, D. CBRK

Doogo

Macre definitions

. MACRO
ALl

. WORD
. ENDM

. MACRQ
M
JHE

. EMDM

CMACRO
IF
MOV

. ENDC
ALt

. ENDM

. MACRO
JJER

acaLt. ENTADD
OVRHC
ENTADD
acall

ERR FRRMGE
ERRMSE, R
ERRPRY

ERR

TPRIMT STRING
NB STRING
STRING, RO

DCPRT
TRRINT

PRINT STRING
Re, LETTXY
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58 CABCIZ "/STRING

59 . EVEN

60 . ENDM PRINT

&1 ;

62 i EMT argument blocks to control terminal debug mode
&3 i

&4 000002 001 111 ONEMT: . BYTE 1,111 i Turn on debug mode
&5 Q00004 oo 11 OFFEMT: | BYTE 0,111 i Turn off debug mode
ab H

&7 ; Ascii character values

&8 ;

&9 QOOOLH R w3 15 iCarriage~return

70 Q0001 LF == 12 iline—feed

71 Q00007 RELL e 07 iBell

72 000010 BRSPAL = 10 iBackspace

73 Q00011 TAB == 11 i Tab

74 000040 HBPACE i 40 i Bpace

75 000054 COMMA w 54 s Comma

Té i

i i Assembly parameters

78 i

79 000020 TRCTRP = =20 i Trace trap flag in PS5W
80 Q00010 COLOPN = a. i Column number where operand is to go
81 H

82 i Error messages

a3 H

24 . NLIST BEX

85 000006 111 156 léés  EM$IRC:  ABCIZ  /Invalid RADLSO character/

86 000035 111 154 166 EM$SIVC: ASCIZ /Invalid command/

87 000056 111 15& 1466 EM$IVL: ABCIZ /Invalid value/

88 000074 111 156 166 EM$IIV:  ASCIZ /Invalid register/

89 000115 111 156 164 EMSIRB: | ASCIZ  /Invalid relocation register/

720 000151 1164 165 155 EMS$NTIL.: . ASCIZ /Number too long/

1 000171 010 012 124 THM$GRT: . ABCIZ <LCRICLF>/TBX-Plus debugger/

@2 Q00215 000 CRLF: . BYTE 0O

23 000216 015 200 CRCHAR: | BYTE CR. 200 iPrint CR only

Q4 ;

5 i RADSO character table

Pé i

@7 000220 040 101 102 RBOCHR: . ASCII  / ABCDEFOHIJKLMNOPARSTUVKHXYZ$. #01234546789/
?8 . EVEN

99 LLISsT BEX
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1 e o 2 s e o e s S S et b e e s e e e i e e i e S S A 2 e 5t S 1 S I S s S i e e o
2 H Table of command characters

3 ;

4 Q00270 037/ CMDTRBL.: . BYTE f P

5 000271 1234 . BYTE A\ PN

& 000272 100 . BYTE ‘@ i @

7 000273 137 . BYTE - F

8 000274 041 . RBYTE o i !

g 000275 133 . BYTE ‘L I

10 000276 135 . BYTE ‘1 P

11 000277 102 . BYTE ‘B ; R

12 000300 107 . BYTE ‘G F ]

13 000301 115 . BYTE M i M

14 000302 120 . BYTE ‘P i P

15 Q00303 128 . BYTE ‘R i R

16 000304 127 . BYTE ‘8 i 8

17 Q00309 130 . BYTE ‘X HE §

18 000306 O1h . BYTE CR i Carriage-return
19 000307 012 . BYTE L.F i Line—feed
20 000310 13 . BYTE g i Up arrow
21 000311 010 L BYTE BASPAC i Backspsce
22 000312 011 . BYTE TAB i Tab
23 O00020 NUMCMD = . ~CMDTBL

24 . EVEN

2% ;

26 i Parallel table of command processing routines
27 i

28 000314 0016307 CMDVEC: . WORD CMDSLH HE

29 000314 0017267 . WORD CMDBKS i\
30 Q00320 002134~ . WORD CMDAT F
31 000322 0022307 . WORD CHMDUS P

32 000324 0022307 . WORD CMDEXF it
33 000326 0020347 . WORD CMDDCD i b
34 000330 003&72° . WORD CMDRSH I
35 000332 002554° . WORD eMDB ; B

346 000334 002654° . WORD CMDG A

37 000334 Q034247 . WORD CMDM i M
38 000340 002712° . WORD CMDP i P

39 000342 0023527 . WORD CMDR i R

40 000344 0027427 . WORD CMDS i B

41 000344 QO3166° . WORD CMDX F S

42 000350 0035047 . WORD CMDCR i Carrviage-return
43 000352 0033347 . WORD CMDLF i Lkine—fead
44 000354 Q04034 . WORD CMDUP 5 Up arrow
4% Q003586 0040207 . WORD CMDBSF i Backspace

46 000360 002778 . WORD CMDTAR Takb
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{8F)

(PC)

(PS)

(Mask word)

{(Format register)
{Breakpoint locations)
(Relocation base addresses)

internal register cells
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1 ....................................

2 i Tahle of internal register names
3 H

4 Q00362 Q&0 INTCHR: . BYTE ) - 1)
5 000363 0&! . BYTE ‘1 i %1
6 000364 O&e . RYTE ‘2 i E2
7 000365 06713 . BYTE ‘3 i %3
8 0003466 0&4 . BYTE ‘4 3 4
2 000367 060 . BYTE 5 i B9
10 000370 Q&b . BYTE ‘h .10}
11 000371 Q&7 . BYTE 7 i %7
12 000372 123 . BYTE ) i $8
13 Q00373 115 . BYTE ‘M i EM
14 000374 1046 . BYTE ‘F i $F
15 Q00375 102 . BYTE ‘B i ®B
16 000376 122 . BYTE ‘R i ®R
17 Q00015 NUMINT = . ~INTCHR

18 . EVEN

19 ;
20 ; Parallel table of addresses of
=21 ;
22 000400 0000000 INTADR: . WORD D. RO i $0
23 000402 0000000 . WORD D.R1 i $1
24 000404 0000000 . WORD I Rz i %2
25 000404 0Q0000G . WORD D.R2 i $3
256 000410 0000000 . WORD D. R4 i %4
27 000412 0000000 . WORD D.R5 i ®5
28 000414 0000000 . WORD D.Ré6 3 $H
29 000416 0000006 . WORD D.R7 i %7
30 Q00420 0000004 . WORD D. PS PR £
31 000422 0000004 . WORD D. MASK i $M
32 000424 0000000 . WORD D. PFMYT . 1
33 000424 0000008 . WORD D. BKAD i %B
34 009430 0000008 . WORD D. RLBS i $R
35 000432 INTEND: ;

{8P)

(PC)

(P&

(Mask word)

{(Format register)
{Breakpoint locations)
{Relocation base addresses)

End of table of addresses
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DBGENT —— Enter debugaer to start program

1 .HBBTTL  DBGENT - lLnter debugager to start program

2 G e e et i et o s v s S0 S S St s st S i e e e i e 0 1028 St Akl G4m0 140 " it SOE P RS o S e S ot S R e T She e S v o oo St e oo S0 — oo e
3 i DBGENT is jumped to when a program is started under the debugger.
4 i The following information is on the stack:

=) ; OD{EP) = PC of start point.

& H 2{8P) = P8 to start with.

7 ;

8 00432 DRGENT:

4 ;

10 ; Inttialize the debugger

11 i

12 000432 004727 004170 CALL DBGINI i Initialize the debugger

13 ;

i4 i Bet starting address and initial POW

15 i

16 000436 012637 00000086 MOV (SP)+, D R7 i Bet starting address

17 000442 Q12637 0000008 MO (SP)+, D. PH ;i Bet starting PSW

18 3

19 H Enter debugger
20 ;

21 000446 Q00137 Q010527 WP DRGRUN iEnter debugger
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DBETRP -~ Entry from trap
1 . SBTTL  DBGTRP —— Entry from trap
"'_3 § e e e e ks o i e i e e i o ooy o i T e e S S e St Pt S 34 e S i SR S o S e St S e i 4 Bt ot A St e 1 G (s k. o et S S Sk £ 30 S0 v S S et bt Tt S e S e S sy S
3 H DBGTRP is jumped to if a trap occurs in a program running under the
4 i debugger.
3 i On entry. the following values are set up:
& ; O{H83P) = Saved RS
7 ; A{5P) = Saved R4
a8 ; 4(BP) = Trap PC
9 H &H{5F) = Trap PS
10 ; RS = Trap code {(l==ITvrap 4, d==2Trap 10)
11 i R4 = Non-zerp == Trap within debugger
12 i
13 000452 DRETRP:
14 ;
15 H See 1f the tvrap occurved in the debugger or in the user’s program
1é i
17 00024532 005704 TET R4 i Trap in debugger or user’s proagram?
18 000454 Q01077 BNE 10% iBr if trap occurred in the debugger
19 H
20 i Trap occurred in the user’s program
21 i Bave entry information.
2 i
23 000456 012637 0000006 MOV (SP)Y+,D. RS
24 000462 Q124637 0000000 MOy (SP)+,D. R4
29 0004486 012637 0000006 MOV (SP)+, 0. R7 i Trap PC
24 000472 012637 0000008 MOV (SP)+,D. PS i Trap PSW
27 0004746 010037 0000008 MOy RO, D. RO
=28 ;
29 ; Print trap entry message
30 ;
31 000502 TEFRINT #CRLF iBo to a new line
32 000512 020527 000001 CMP RS, #1 i Trap to 4 or 107
33 000514 001017 BNE 1% i Br if trap to 10
34 000520 PRINT <Trap to 4 st location >
35 000534 000414 BR 2%
346 000554 1% PRINT <Trap to 10 at location >
37 000612 013700 000000& ps: 5 MOV D. R7. RO iGet address where trap occurred
38 0004616 004737 007146 CALL LSTADR iDisplay the address
39 000622 4% TPRINT #CRLF i Go to new line
40 ;
41 i Enter the debugger
42 ;
43 000632 042737 000000C Q00C00C BIC #CDEDBRIK!DEIBRKIDESBRIA, D. FLAG ; 8ay no breakpoint occurred
44 000640 013704 0000006 MOV D. R4, R4 iRestore R4 and RS
45 000644 013700 0000006 MOV D.R3,RY
44 Q004650 000137 0010562° JMP DBGRUN iEnter the debugger
47 ;
48 ; & trap occurred within the debugger.
49 i Restore context to condition at the time of the trap and then
30 i reenter the debugger.
21 ;
52 000654 Q137058  000000¢ 10%: MOV D. 8P&V, 8P ;Restore the stack pointer
53 Q0D&6460 Q32737 Q000008 0000006 BIg H#UPMODE , @HP 5 iMake sure previous mode = user
94 000444 Q03037 0000006 CLR D. LOC iNo currently open cell
55 0004672 Q00137 0015067 M NEWCMD iReenter the debugger

LY
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DBERBRK -~ Enter debugger by typing citvri-D
i CEBTTL DBEBRK -~ Enter debugger by typing ctrl-D
= R el P Uy R R R S L TG —— —
a i DBGHKHK is entered when the user requests entry to the debugger by typing
4 i cErl -
3 i
& i Un entry, the stack is set uvup as follows:
7 i Q(BF) = PC of next instruction.
8 H 2{BF) = PSS of next instruction.
4 ;
10 0004676 DBEBRI:
11 H
12 ; Reset job control flag that was used to force the breakpoint
13 i
14 000676 0101449 MOy R1, —{&F)
15 000700 113701 00000048 MOvB CORUSR, R iGet job index number
16 000704 042741 0000000E 0000006 gic #EDBGBK, LEWF(R1): Clear flag saying to force debugger break
17 000712 052741 0000008 Q0000H0E BIS #EDEBUG, LEWY{R1); 5ay program is now running with debugger
18 000720 012601 M (5P)+, R
i9 i
2¢) i If we have not initialized the debugger. do the debugger startup
21 i
22 000722 032737 0000008 0000006 BIT #DEINIT. D FLAE iHas initialization been done?
23 000730 00100 PNE 1% iBr 1f yes
24 000732 004737 Q041707 ALl DBGINI iInitialize the debugger
29 i
26 i  Enter debugger as if we hit & breakpoint
27 i
28 0007386 0LR2737 0000008 0000006 1% BIS #DEFBRK, D. FLAG i8et flag saying we had a forced break
29 000744 Q00137 00073507 P BRKENT i Now enter debugger as if we had a breakpoint

A

0
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BRKENT —-=- Enter debuguer from breakpoint
i CHETTL BRKENT o= }nivr debquer from breakpoint
g § T e e e e e e 1ae o 4 e ot S Ja et S S ot nh e S i St Sl Stk S ot iy e 4 () S £, G ot S e o T 44t i e o S e 1 S S e P 0 A V4 e S tna e Sk ke R S SO . 40 S St S S S S S T ot S
3 i BRKENT is jumped to when & breakpoint trap occurs.
4 i The following information is on the stack:
o] ; Q{GP) = PC of breakpoint trap
& ; 2{BP) = PS of breakpoint trap.
7 ;
8 000750 011&37 0000006 BRUKENT: MOV (SP). D.R7 i Bave breakpoint PC
% Q00754 Gi1COZ7 0000008 pOV RO, D. RO i Bave user’s RO
14 ;
i1 i Determine if we should enter the debugger
12 i
13 QOO7&0 004737 0044207 ALl BRKCHK ; Bee if breakpoint causes program stop
14 000764 032737 00000048 0000006 BIT #DEDBRK 'DE I BRI ' DESBRIIDSFBRIK:, D. FLLAG i Breakpoint?
15 000772 001023 BNE o% iBr if this break will enter debugger
16 ;
17 ; This breakpoint will net enter the debugger.
18 i I1f we just executed an instruction that was under a breakpoint,
19 i set breakpoints and then continue program execution.
20 ;
21 000774 042737  000000¢ 0000000 BIC #DEIPND. D. FLAG  8ay pending instruction has been executed
22 001002 032737 000000C 0000006 BIT #DSDMON ' DEESTP 'DETETPL, D. FLAG s Are we single stepping
23 001010 001004 BNE 3% iBr if yes
24 001012 004737 0043407 CALL BRKSET ; Bet breakpoints
29 001016 042764 000020 00000 BIC HTRCTRP. 2(8P) iReset trace trap flag in PSW
26 001024 000403 BR 2%
27 0010246 0327&5 000020 000002 3% BIS #TRCTRP, 2(5P) i Bet trap flag in PSW on stack
28 001034 013700 0000006 2%: MOV D. RO, RO iRecover RO
29 001040 000004 RTT i Return from breakpoint
30 H
31 ; This breakpoint will enter the debugger.
32 ; Save information and enter the debugger
33 i
34 001042 O0Q125637 000000¢ O%: MOV (8P)+, D. R7 i Bave trap PC
35 0010446 QL2637 0000000 MOV (8P)+, D. P8 ; Bave trap PS
3é& ;
37 i Save user’s registers
a8 ;
39 001032 052737 000000 000000¢ DRGRUN: BIS #DERUN, D. FI.AG i Bet flag saying debugger is running
40 001060 010137 0000008 MOV R1,D R1
41 0010&4 010237 0000006 MOy R2,D. R2
42 001070 010337 0000006 MY R3,D. R3
43 001074 010437 000000¢ MOV R4.D. R4
44 Q01100 010337 0000008 MO R5.,D. RS
45 001104 10646506 MFPD SP
46 0011046 012437 0000008 MOV {BP)+. D. K&
47 i
48 i Dave initial stack poxnt@r in case we need to restore it if an
49 i ETTOT eLCuUTs,
30 ;
51 001112 010437 0000000 MOV 8P, D. 8PSV ;Bave initial stack pointer
S5 i
23 i Clear the trace—trap flag in the user’s TRAP instruction PSW.
54 ; We may have set the trace-trap flag in this PSW if we were single
o5 i stepping the program.
56 ;
37 001114 1046537 000034 MFPD @H#3b6 iGet user’s TRAP PSW
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BIC #TRCTRP, (G iClear the trace—-trap flag
MTFD #3646 i8tore new TRAP PSW

i If breakpoints are set in program, testore the real instructions
;i that belong in the breakpoint leocations.

BiC #DSIPND, D. FLAE i Clear instruction—-pending flag
BIT #CDEDMON ' DESSTP!DSTSTP2, D. FLAG ; Are we single stepping?
BNE 2% iBr if yes
CALL BRKRST iReplace breakpoint instructions
BIT #DFIBRK. D. FLAE iDid an instruction breskpoint occur?
BEQ 2% i Br if not
sun #2, D. R7 i Backup PC to point to BPT instruction
BIs #DEIPND. D. FLAG i Remember instruction must be executed
i Wee if a proceed repeat count is in effect
2% TET D. PCNT iIs a proceed repeat count in effect?
BEQ 3% iBr if not
BIT #DEFBRK, D FLAE Is this a forced breakpoint?
BNE 3% iBr if yes —— always stop
DEC D. PCNT i Should we skip this breakpoint?
BMNE EXIT1 i Br if yes

i Clear temporary single—step flag

BIC #DETSTP, D. FLAG Clear temporary single—-step flag

i Put terminal control in debug mode

CALL

DBGOM iPut terminal in debug mode

i Display information about the breakpoint
CalL

SHOBRK iDisplay breakpoint information

BRKRENT -~ Enter debugaer from breakpoint
58 001122 042714 000020
59 Q0112& 1065837 000036
60
61
62
&3 ;
64 001132 042737 0000006 0000006
&5 001140 032737 0000000 0000006
64 Q011446 001014
&7 001150 004737 004244
&8 001154 032737 0000006 0000006
69 0011462 001406
70 Q01144 142737 0Q0002 0000006
71 001172 0B2727 0000006 0000006
72
73
74
79 001200 003737 0000006
76 001204 Q01407
77 001204 032737  000000€ 0000006
78 001214 001003
79 001214 005337 0000006
80 001222 001011
a1
82
83
84 001224 042737 000000G 0000006
85
8b4
a7z
88 001232 004737 0074647
89
0
91
9z Q01234 004737 0044327
23 Q01242 000137 00150467

M NEWCMD iEnter the debugger



TEDBUG —— TBX~FPlus

EXIT

LHOoONDO &R

[
PN~ OC

15
16
17
ig
19
20
21

22

23
24
25
26
27
28
29
30
31
3z
33
34
35
34
37
38
39
40
41
42
43
44
45
44
47
48
49
50)
51
502
53
54
55
54
57

- Exit

Q01246
001254
001262
001264
Q01272
Q01274
001304
001310
001314
001320
001324

001326
001332
001336

001342
001350
001352
001356
001360
001364
001366
001370

001374
001400
001402
001406
001412
001414
001422

001424

001432
001440
001444
001450
001456

debugging mo

from debugger to

042737
032737
001403
042737
NDOB037
042737
004737
032737
001003
004737
DGO404

106537
52714
106637

032737
0DG1411
013705
1065105
013704
005104
040405
012637

N13746
106604
013700
013704
013703
013702
013701

D
o

0137

042737
032737
001403
052737
082737

00000086
000000C

0000006
Q0000086
0000006
007474 °
000000LC

0043407

000036
000020
000036

Q00000

0000008

0000006

0000006

0000006

000000
0000006
0000006
0000008
0000006

0000006

000020
0000000

000020
0000000

MACRO VOG5, 04

user

0000006
0000006

Q000006

00000006

Q000006

0000006

Q000006
0000006

Q000006
0000006

CHBBTTL EXIT
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H Exit from debugger to user’s

EXIT1: BIC
BIT
BEQ
BIC
CLR
BIC
CalL
BIT
BNE
CalbL
3R

We are

e Yes  tms tme  es  %ms

4% MFPD
BIS

MTPD

i If we are doing data monitoring,

BIT
BEQ
MOV
MFPD
MOV
COM
BIC
mavy

hJ e me %
#

MOV
MTPD
MOV
MOV
MOV
MOV
MOV

MOV

Monday 21-Dec—-87 08: 4

point used

Fage 8

-~ }xit from debugger to user
program.

#DEFBRK, D. FLAG i Turn off forced-breakpoint flag
#IDESSTPIDSTSTP ' DSDMOND, D. FLAG ; Are we single stepping?

3% iBr if not

#DFIPND, D. FLAG i Turn of instruction—pending if single step
D. LOC i 8ay no location is open

#DERUN, D. FLLAG ; Bay debugger is no longer Tunning

DBGOFF s Turn off terminal debug mode

#DSIPND ! DSDMON ! DSSETP !DSTSTP:, D. FLAG ; Bhould we single step?

4% i Br if yes
BRKSET i Bet breakpoints
1%

single stepping the program.
Set the trace—trap flag
will continue to have program control during processing of TRAP
instructions.

in the user’'s TRAP instruction PS5W so we

H3E ;Get user’s TRAP PSW
#TRCTRP., (BF) ; Bet the trace—trap flag in the PSW
eH36 ; Btore new TRAP PSW

save current value of monitored cell

#DEDMON, D. FLAG  ; Are we doing data cell monitoring?

2% ;Br if not

D. DADR, RG ;Get address of cell being monitored
{R3) ;Get current value from cell

D. MASK, R4 iGet current data mask

R4 i Complement

R4,R5 iClear all but bits of interest

(SP)Y+,D. DOLLD i Bave o0ld value

Rectore user’s registers

D. R&, —{BF)
=1

D. R3, RG

D. R4, R4

D. R3, R3

D. R2: R2
D.R1,R1

if we did not enter debugger

D. RO, RO

H See if we need to set Trap flag in PS

BIC
BIT
BEQ
BIis

1%: BIg

#TRCTRP, D. P& iReset trace trap flag in PS

HIDSIPND ' DSDMON ' DESSTP !DETSTPS, D. FLLAG ;Do we want single step?
1% iBr if not

#$#TRCTRP, D. P53 i Set Trap flag in user’‘s PS

#UMODE tUPMODE. D. PS i Make sure user—mode is set in PS



debugging mo

from debugager to

TSDBUG ~— TEX-Plus
EXIT - Exit
58
o9
&0
41 001464 01374646
62 001470 013744
43 001474 000006

0000008
0000006

MACRO VO5L. 04 Monday 21-Dec-87 08: 42 Page 8-1

uvLser

3 Use RTT instruction to reenter user’s program

MOV D. PSS, -{(5F) i Bet PS for user
MOV D.R7, ~{8F) ; Set PC for user

RTT iEnter user’s program
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TSDBUG -- T
NEWCMD ~— @

CGONDURWRL~

10
11
12
13
14
15
16
17
18
19
=0
21

2

23
=24

29

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
44
47
48
49

SX-
et

001476
001506

0013520
001524
001330
001534

001540
001544
001550

001554
001560
001564
001566
001572
001574
0014600
001604

001610
001614
001420
001624
001626
001630
001632

001642
001644

Plus debugging mo MACRO VOS5, 04
new command

i Print carriage-return,

Monday 21-Dec-87 08: 40

CEBBTTL NEWCMD —— (et

NEWLIN: TPRINT #CRLF

&

i Gelt new command

NEWCMD: PRINT <DBG:

3

i Assume neither valuel nor

H

; See if Valuel

ClL.RB
CLR
CLRB
CLR

CALL
MOV
MOvVB

D VIFL
D. vaL 1
D. VaFi.
D. vaLz

is specified
ACRVAL

RO, D. VAL L
R1, D VIFL

i Bee if value? is specified

103037 0000006 SETCMD:
003037 Q000006
1035037 000000
005037 0000006
004737 0052527
010037 0000008
110137 0000006
Q04737 0037207
120027 000073
001402
004737 0057447
Q00404
Q04737 0052527 1%:
Q10037 0000008
110137 0000002

i Look
Q04737 Q057207 2%
012701 000023
1200461 Q002707 3
001406
QOE301
QOR373

i Jump
Q06301 4%
Q00171 000314~

CALL
CMPB
BEQ
CAaLL
BR
CALL
MOV
MOVB

EETCHR
RO, #7;

1%

PSHCHR

=%

ACRVAL
RO. D. ValL.2
R1,D. VarL

up command character

Cal.l
MOV
CMPB
BEQ®
DECG
BGE
ERR

GETCHR
#NUMCHMD, R
RO, CMDTBL.(R})
4%

R1

3%

HEMFIVC

Found command character.

valuesZ

Fage 9

new command

oot o S et ro00 P G oot 04504 sonte e S e S S eh Soea st g oAy M SeOSE Sots omL Som Sart. Shdos M MisS WRd Pl et Soabe el Gnbn e rds Sebes okt Mo Sate M oo e S S0 SO0 I P Fh4ch SHELS SHRet SOMRD EPS SRt e M09S4 i S S St 49000 O S St SHSSS $9r00 e SheTm o S o iS4t

line—feed and get new command

is specified
iValuel not specified

iValue2 not specified

i Try to accrue valuel
i Save value for valuel
i Remember if valuel specified

;Get delimiter

iis there a value2?

iBr if possibly yes

i Save command character

iGet valued
i Save valueg?
i Bave info about value?2

iGet command character

i Get # valid command characters
i Search for character in tashle
iBr if found command character
iMore command chars to check?
sl.oop if yes

i Invalid command character

off to processing routine.

ABL
P

R1
@CMDVEC(R1)

iConvert command index into word table index
ivJump to processing routine
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—-— Command processing routines —-

1 .SBTTL. -—— Command processing routines ——

P CBETTL "/ —— Examine word

3 Tt o e S e it s e e 1 e S T 2 T 1 o e 2 e e -

4 H "address/" -~ Examine contents of word

5 ;

6 0014650 Q04737 0063707 CMDSLH: CaLL SETLOC i Set valuel as current location

7 0014654 032737 000001 Q00000¢ CMDSGLL: BIT #1.D. LOC ; Is location odd?

8 001&62 001021 BNE CMDBKS s If yes then treat "/" like "\"

2 0016464 105037 000000¢ CLRB D. BYTH i Bay we are in word mode

10 0014670 012737 000002 0000006 MOy #2,D. ILEN i 8ay instruction length = 2 bytes
11 001676 Q04737 0066147 CALL GETVAL ;Get contents of location

12 001702 010037 000000C MOV RO, D. LVAL i Save last value displauyed

13 001704 004737 0061007 CALL PRTWRD iPrint the value

14 Q01712 PRINT < @ iPrint two spaces

15 001722 Q00137 0013207 JHP GETCMD iGo get next command

16

17 CEBTTL, "\" —- kxamine byte

18 e o o ot e o it s et i 4 4 0 o S e e s e ——— ————
19 ; "address\" -— Examine contents of a byte
20 ;
21 Q017246 Q04737 00863707 CMDBKS: CALL SETLOC ; Set valuel as current location
22 001732 112727 000001 QO0000C CMDBK1: mMOvR #1,D. BYTHM ; Say we are operating in byte mode
23 001740 112737 000001 0000006 MOVB #1,D. ILEN ;i 8ay instruction length = 1 byte
24 001746 004737 0066147 Call GETVAL ; et contents of location
25 0017%2 010037 0000006 MOV RO, D. LVAL ; Bave last value displayed
26 001756 010002 MOV RO, RZ i Bave value
27 001760 004737 00615347 CALL PRTBYT iPrint value
28 001764 PRINT DA iPut in equal sign
29 Q01774 120227 000040 CMPB R2, #40 ; Is this a printing character?

30 Q02000 103002 BHIS 1% iBr if yes

31 002002 2702 000056 MOvVB #7. R iUse period for non-printing chars
32 0020064 1$: . TTYOUT R2 ;Print character

33 002014 003237 0000006 INC D. PCOL. ; Advance print column

34 Q02020 FRINT CO ;Print 2 spaces

35 002030 000137 0015207 JMP GETCMD iGo get next command



debugging mo MACRO V05 04
an instruction

THEDBUG —— T8X-Plius
MEM e Decode value as
1
b
3
4
5 002034
&
7
8
9 Q02034 108737
10 002040 00D140:7
11 002042 004737
12 002044 Q13701
13 002052 00100
14 002054 Q00137
15 002060 Q32701
16 002044 001402
17 0020468 000137
ig 002072 105737
19 002074 002002
20 002100 000137
b )
24
24 002104 Q04737
25
=&
27
28 002110 Q13700
29 002114 0&2700
30 002120 042700
31 002124 004737
32
33
34
35 002130 0001327

0000006

006370
0000004

0014767
000001

001726
0000008

001654

007510”

0000006
000010
000007
011734

001520”

Monday 21-Dec-87 08: 40 Page 11

CBBTTL " - Decoade value as an instruction

i Open a cell and display

CHMDDCD:

*

5 mers ceus reome 0000 vasee 1ot e e fime Somee s B W ot oo e o o e suerm Feme. Spate i Seede Sesms S 1-ase Seuke PR e M) SRS Sowmi Seste Sems S4vme Mewse Sevee SeMes SeEes PETMR SeMm Seere SRrPS SYe Setem PereR Saewe S SeMER SHTR 0TS SMRYE SSNE SRS Semen Sume Fadnt SHeet S o

its contents as an instruction.

H See if an address was specified

H

TSTB D. VIFL

BEQ 1%

CALL SETLOC
1% MOV D.LOC.R1

BNE 2%

JHMP MNEWLIN
2% BIT #1,R1

BEQ® 3%

P CMDBKS
3% TETB D. LOCM

BaE 4%

WJHMP CMDSL 1

; Decode the instruction
4% Cabl DECODE

; Tab over some

MOV D. PCOL, RO
ADD #8. . RO
BIC #7, RO
Akl aDpcTAR

H Finished

JMP CETCHMD

iWas an address specified?

; Br if not

;i Bet address of currently open cell

iIs a cell currently
iBr if yes

iMothing to decode

i Is the address odd?
iBr if not

open?

i Treat like "\" if odd

i Is cell internal or
iBr if external

i Treat [ like / for internsl cell

external?

iDecode the instruction

iGet current print column

;s Tab over some

; Tab over

-~
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Hg? -~ [dpen indirvect

1 CEBBRTTL "e" - lpen indirect

H 3 v o o it s s e e - o e o 2000 oo o S0 Save Fhent <C i SPO S0 S0004 SH0n S b SRS YR bne T o P G104 Be43” S PNLS Pre S St St St SeaeS Seman S5 rate Srmte e S0 St et PSR VD A S S e aoa SO SSe0e Seema Sue RS G e S
3 i Open the cell whose address is contained in the cell pointed to
4 i bu DLOC

5 ;

6 002134 013702 0000008 CMDAT: MOV D, LVAL, R2 iGet last displayed value

7 002140 010237 0000008 CMDATL: MOV R2. D. LOC iB8et as new location to display

8 002144 112737 000001 Q0000006 MOovB #1, D. LOCH i Bay new address is in user’s program
7 002152 TPRINT #CRLF iGo to a new line

10 ;

i1 See if we should do the display in byte or word mode

12 ;

13 0021&2 032702 000001 BIT #1,R2 i Should we display in byte or word mode?
14 Q021&6é6 0010140 BNE 1% iBr if need to go to byte mode

15 ;

14 H Display new location in word mode

17 ;

18 002170 004737 Q0&TH07 CALL SHOL.OC iDisplay the current address

19 002174 PRINT o f ;Display "/
20 002204 000137 0014547 JHMP CMDSL 1 ;i Simulate the "/" command
21 i

262 i Display in byte mode

3¢ H

24 002210 004737 006750 1%: ALl SHOLGC ;Display the current address
29 00214 FRINT <N iDisplay "\"
246 002224 000137 0017327 P CMDBK L ;8imulate the "\" command
27
28 C8BTTL. " " -~ UOpen cell indirect, relative to PC
29 § e e st e e i St 0t o e 4. o R s i S P ot et B S 00 S ot . S St T 3 S S 1 o o o T S e 5 o S0 e s 9 T S oo e
30 ; r o~ pen indirect relative to PC.

31 H

32 002230 013702 0000003 CHMDUS: MoV D, LVAL. R& iGet last displayed value

33 002234 063702 00000006 ADD D.LOC, R2 i Add PC of instruction

34 002240 062702 000002 ADD #2, R2 i Flus 2

35 002244 Q00137 0021407 JMP CHMDATI i Now treat like "€" command
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to relocation offset

HyH

14

[
23
24
29
2

e
[~%

28
29
30
31
3
33
34
35

Convert

002250
002254
0022460

0022462
Q02272
002274
002360
002306
002310
002314
002320
002324

002326
Q02332
002336

002346

address

213701
105737
Q03420

010100
004737

QOA3D]
013700
1646100
004737
Q00404

013709
Q04737

e
<
&
(31
£

~3

0000006
0000008

0057727

0000008
0000008
Q037727

000000L
Q07172

0015207

CBRTTL "t" —— Convert address to relocation offset
; "rt" -~ Convert current address to relocation offset
CMDEXP:
; If no relocation register number was provided, find closest relocation
i baste.
MOV D. VAL1, R1 iGet relocation register #
TSTHB D. V1FL iWas a relocation register specified?
BLE 2% i Br if not

A relocation register number was provided.
Display the relocation register number and the offset.

- tes tme tee

PRINT wom s Print M=

MW Ri, RO ;Bet the relocation register number

CALL PRTOCT iPrint the relocation reg #

PRINT S sPrint ", "

ALSL. R1 ;Convert relocation # to word table index
MOV D. LOC, RO i Get original value

SUR D. RLBB{RL), RO i Subtract relocation base

CALL PRTOCT ;iPrint the offset

BR 8%

i
i No relocation register number was specified

H

2 MOV D. LOC, RO iGet address
CALL SHOADR iDisplay it with best relocation base
% FRINT o x siPrint 2 spaces

;
3 Finished
H

G P GETCHMD ;o get the next command
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"RM

o e

g R e

O GG~

54
59
o9&
57

Set relocation base register

Q02352

002352
Q02354

002360
002364
002370
002372
002402
002404
002412

Q024164
0024246
002432
002434
002440
002444
002444
002456
0024460
0024464
002470
002472
Q02474
002476
002502
002510
Q02512
002514
Q02526

002530
002534
002540

105737

01417

013701
020127
101404

00&301
013761
Q00137

103737
Q01434
013701
Q20127
101404

D0&301
013700
1646100
01000:2
210100
06200
004737

210200
OOQ4737

Q00410

013700
004737

Qo137

0000008

0000006
000007

0000008
0014747

0000006

000000&
000007

00000086
0000006

QOB772"°

QOB77E"

0000000
o07172”

0015207

0000006

Monday 2i-Dec-87 08: 402 Page 14

.BBTTL. "R" —— Set relocation base register
H "address; nR" -— Set relocation base Tegister

CMDR:

If no value was specified for argument 2. then we are being

asked to calculate the difference between the currently displayed
value and the base of the relocation areas.

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

L o

TSTB
BEQ

D. VaFL.

2%

iWas argument 2
iBr if not

specified?

; Set base address for relocation area

MOV D. vVaLZ, R1 ;iGet register number
CMP R1, #7 ; Should not exceed 7
BLOS 16 ;Br if ok
ERR HEMS IV
1% ASL. R1 ;Convert to word table index
MOy D. VAL L. D RILHB{R1): Set address for relocation base
JMP NEWLIN iGo get next command
; Calculate offset relative to relocation base
o] PRINT o= iPrint ="
TSETH D. V1Fi. iWas a relocation reg # provided?
BEQ 4% iBr if not
MOV D.vaLl,R1 iGet register number
CHMP R1,#7 i Bhould not exceed 7
BL.OS 3% iBr if ok
ERR HEMEIVLL
2 ASL. R1 ; Convert to word table index
MOV D. LMAL, RO iGet currently open value
SUB D.RLBS{(R1), RO iCalculate offset
MOV RO, R2 ;Hold the offset value
MOy R1,RO iGet offset region #
ABR RO i Convert to ordinal number
CAalll. PRTOCT iPrint relocation #
PRINT e iPrint comma
MV Ra, RO ;Get offset value
CALL PRTOCT iPrint it
PRINT S iPrint a space
BR G4
i No relocation register number was provided
H Show address with best relocation
44 Moy D. VAL, RO iGet value of interest
ALl SHOADR iDisplay the addresc
FRINT <n iPrint 2 spaces

i Finished

M GETCMD iBo get next command
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HRE - Het breakpoint

1 CBRTTL. "B - Het breakpoint

':._') G o e o s i o S s o e o mom e e 400 2 St a2t o st P b S S SRS P e don e M S45 SHa A S0, e AT e S S S S et S0 St P S S et S i S P St SRS et St S e, S S P St ST D S 30 s
3 H "address: nB" —-— Set byeakpoint

4 i

5 Q02554 103737 0000006 {MDB: TSTH D. VaFL iWas a breakpoint number specified?

6 002560 001412 BEQ 1% i Br if not

7 002542 013702 000000& MOV D. VALZ, R i Get breakpoint number

8 0025484 0063012 ASL R& i Convert to word table index

% Q02570 020227 000016 CHMP Re, #14, iMake sure it‘s not too big

10 002574 101414 BL.OS 3% pBr if ok

11 002576 ERR HEMS TVL.

12 002606 Q0500 1% CLR Rz iBearch for a free breakpoint entry

13 002610 005742 0000006 4% T8T D. BKAD{(RZ) ;i Is this breakpoint free?

14 0024614 Q014046 BEQ 3% iBr if yes

15 002614 042702 000002 ADD #2, R2 iPoint to next breakpoint entry

16 Q02ée2z Q20227 000014 CHMP R2, #14. iHave we checked all breakpoint entries?
17 Q02624 101770 BL.OS 4% s Br if more to check

18 0024630 00300: CLR Rz i If all busy., then use # O

19 002632 0137¢G1  0D0000C 3% MOy D. VAL L, R} i Get address of breakpoint
20 002634 004737 007304¢ CalL CHKADK iMake sure its ok
21 Q02&642 010142 0000006 MOV R1,D. BRAD{RZ) ; Save address of breakpoint
22 i
23 i Set DHCKBK flag in D. FLALS if there are any active breakpoints
24 H
25 002644 004737 Q00520867 CALL FLGBRK iBet flag if any breakpoints are active

26 002652 Q00137 0014747 9% JMP NEWL.IN iBo get next command
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"EY == Gtart program execubtion

1 CBBRTTL "G"  ~- Ytart program execution

2 i --.......-......-..-.-.........._......‘..,.._...._..,._.._‘,_._..__....._ ——————————————————————————————————————————————————————
3 H "address;: 6" -— Start program execution.

4 ;

3 002654 105737 0000006 CMDE: TSTR D.VIFL iWas a starting address specified?

6 0026462 003403 BLE 1% iBr if mot

7 002&b64 Q13737 0000008 0000006 MOy D.VALL1,D. R7 iBet starting address

8 002672 1% TPRINT #CRLF iGo to new line

@ Q02702 0035037 0000008 CLR D. PCNT iClear any proceed count

10 002704 Q0013 00124467 JMP EXIT1 ; 8tart running program

11

12 L8BTTL "PY - Hpyoaceed from breakpoint

13 G e o e ot s ke 11t 6044 s e St 2o S St i o ot e S Soah Sl S5 P S0k St St o St St St V4 S 440 S B P S e e e S S S o e S P e e Rt St 40 St JR—

14 ; R s T S Proceed from breakpoint

15 ;

16 Q02712 105737 0000006 CHMDP: TETB D. VIFL iWas a proceed repeat count specified?
17 Q02714 Q03400 BLE 1% iBr if not

18 00272¢ Q13737 0000008 Q00000R MOV D.VALL, D. PCNT ibet proceed repeat count

19 0027:4 14 TPRINT #CRLF ;Go to new line
20 0027386 Q00137 0012467 JMP EXIT1 iEnter user’s program
21
2 CBBTTL "8 -— HetlReset single—step mode
=23 § S e i it ot St e i ot e i et e 4 S St o i M o Sl s 4 s G St St S et o o 2 e e o S - S0 S O s St S 808 S i e A i T e v e S Mt i Y St o S S R B 8 i e e e
24 i "inG" -- Get or reset single-step mode
25 i
26 002742 042737 0000008 0000006 CMDS: BIC #DESETP. D. FLAG ;i Assume he wants to reset single-step mode
27 002750 1037237 0000008 TETH D. V2F1. iWas a value specified for "n"?
28 002734 0014046 BEQ 1% iBr if not
29 002756 005737 0000006 TST D. VAalL.2 iIs value & non-zero?
30 0027462 001401 BEQ 1% i 1f zero, don‘t single step
31 0027464 Q12737 0000008 0000006 BIS #DESBTP. D. FLAL i 8et single~step mode

32 002772 000137 0014747 1 P NEWLIN ito get next command
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n ‘I‘AB |2 R,

NOND U R Q-

o
=20

26
=27
28
29
30
31
32
33
34
33
36
37
38
39
40
41
42
43
44
45
464
47
48
49
50
o1
52
53
94
95
54
57

Gingle

QOR774
003002
003004

003010
003014

003016

003022
003030

Q03034
003040
003042
Q03044
Q03046
003052
0030586

003040
0030462
003066
003072
Q03074
003100
003102
003104
003110
Q03114

TS ~Flus

148737
001407
105037

013700
Q01407

010037

o}

jele]
i
LS IN]
= -
RN
)

013701
106521
012602
010200
042700
020027
001341

010200
DA2700
Q20087
001004
O&2701
000410
010200
Q42700
Q72027
1160200

programn

0000008

0000004

Q000008

00000006

0000008 0000006
0027127

00000016

Q00777
004000

177770
000007

000002
177707

177775
Q031547

- s e twr e

-

H
H

i

e ter s e tes

oot
vé

.

- s

g

.

;e o~ o~
®

H

H
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step the

CDEBTTL "TAR" - Single step the program
The TAR command cavusec us to go into temporary single step mode
and to execute the next instruction.
It "walueTAB is specified, we use the value as the address of
the next instruction to execute.
If "OTAB" is specified, we step over a subprogram call.

SMDTAR:

See if a value wae specified with TAB

T8TH D. VIFL. sWas value 1 specified?

BEQ 2% ;Br if not

CLREB D VIFL iClear value-! flag so it won‘t confuse ;P
A value was specified with TAB.

If O was specified, skip over a subprogram call.
If a non—zero value was specified, use this as a starting address.

Moy D.VALL, RO ibet specified value
BEQ 5% ; == Bkip over suvbprogram call

A starting address was specified
Mg RO, D. R7 iSet starting address
Bingle step the program.

BIS #DETSTP. D. FLAG i Say we are in temporary single step mode
N i CHMDP i Now treat tab like ;P

Argument value 1 is O {(zevro).
Step over a subprogram coll.
Make sure the current instruction is a CALL.

MOy D.R7,R1 ;et address of current instruction

MFPD (R1)+ i@et instruction from user’s program

MOV (GP)+, R2 ; Get the instruction from the stack

MOV R2, RO i Copy the instruction word

BIC #777: RQ iClear register # and address field

CHMP RO, #0004000 ils this a JSR instruction?

BME 2% i If not: ignore the number in front of TAB

Determine address of instruction beyond CALL and set it as a location
where a temporary breakpoint is to be set

My Rz, RO iGet the instruction

BIC #-C7, RO ;Clear all but addressing register #

CHP RO, #7 ils it using register 7 (PC)?

BNE e iBr if not

ADD #2:. R1 i bytes for subroutine address if PC used
HR 4%

MOV Rz, RO iGet back the instruction

BIC #-C70, RO iClear all but addressing mode

ASH #-3: RO iRight justify the addressing mode

MOvR INSLEN(RD) . HO iGet # butes used by this addressing mode
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58
o9
&0
61
bel
&3
&4
65
&b
H7
&8
&9
70

71

TEX-Plus

debunging mo

Gingle step the program

003120
003122
003126

003134
003142
003152

003156
003161
003164

O&0001
010137
OBR737

042737

000137

000
o0
002

0000006
0000006

0000006

0012467

0G0
000
002

MACRO VO5. 04 Monday 2i-Dec-87 08:

0000006

0000006

000
GO0

ADLD RO, R1
4% MOV R1i,D. CBRK
BI&s #DECKRBE, D.

i HReset single—step mode
BIC #DESETP, .
TPRINT #CRLF
P EXITI1

Table providing number

INGLEN: | BYTE G, 0,00, 0,

. EVEN

45 Page 17-1

;iBet address of location where breakpoint goes
;5et address of call break point
FLAG i8et flag seying there are some breakpoints

and continue

FILLAG  ; Reset
iGo to
sEnter

with execution of the program

single step mode
a new line
user’'s program

of buytes used by each addressing mode

O i A2
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"X"  —— Display RADS0 value

1 CBBTTL "X" —— Display RADDBO value

Py B e e e o o e T Tt T ! e S 1 s St 2t . e e o e e
3 i "X o= Convert currently displayed value from RADSO to ascii.
4 H

5 003146 CMDX: PRINT o= b iPrint ="

& 0031746 013700 0000008 MY D. LVAL, RO iGet last displayed value

7 003202 004737 006232° Call PRTRS0 i Convert to ascii and print

8 003204 PRINT < iPrint spaces

G 003214 012737 000002 0000006 MOy #2, D, ILEN ; 8ay instruction length = 2 bytes
10 H

11 i Bee if user wants to entery a new RADS0O value for this cell

12

13 00322494 Q04737 0057207 CaL.L GETCHR iGet l1lst charecter

14 003230 Q04737 005764 CALL PSHCHR i Push the character

1% Q03234 120027 000015 MPB RO, #CR iMoo new value wanted?

16 003240 001454 BEQ 76 iBr if no new value specified

17 003242 120027 000012 CMPB RO, #LF iAdvance to next cell?

18 0032446 001451 BEQ 7T iBr if yes

19 H
=20 i Now accept a new RADSO value
21 i
22 003250 (003001 CLR R1 i Form new RADS0O value in R1
23 Q03252 012702 000003 MOY #3, R2 i Set count of # chars to accrue
24 Q032546 004737 Q0587207 14 CAlL GETCHR iGet next character of value
25 003262 120027 Q00015 CMPB RO, #CR iReached end?
286 003246 001434 BEQ 2% iBr if yes
27 003270 120027 000012 CMPRB RO, #LF iLF is also end
28 003274 0014318 BEQ 2%
29 0032746 012703 Q002207 MOV #RSOCHR, R3 ;Point to RADSO character table
30 003302 120023 A% CMPB RO, (R3)+ i Search for char in table
31 003304 001407 BEQ 4% iBr if found
32 003306 020327 000270 CMP R3, #RSOCHR+U0 iChecked all of table?
33 003312 103773 8.0 3¢ il.oop if not
34 003314 ERR HEM$S IRC i Invalid RADSO character
35 003324 162703 0002217 44 sun #ROOCHR+1, R3 i Get RADSO character value
3& 003330 070127 000050 MUL. #50. R1 sMultiply previous value by 50
37 003334 060301 ADD R3:R1 iAdd new charaecter value
38 0033346 077231 S08 R2, 1% il.oop if more characters needed
39 003340 004737 005%720° % CALL GETCHR iIgnore other characters up to CR
40 003344 120027 000015 CMPB RO, #CR
41 003330 001403 BEQ 2%
42 (03352 120027 000012 CMPB RO, #LLF
43 Q03334 001370 BNF 232
44 i
45 i We have gotten the RADS0O value. Store it in currently open cell
44 i
47 003360 004737 00574647 2% CAlL PSHCHR i Bave the terminating character
483 Q03364 Q10100 MOV R1,RQ itet value to RO for STRVAL
49 003366 004737 00464127 CALL STRVAL i Store value into currently open cell
30 i

31 ; If command ended with Line feed, open next cell

92 H

53 003372 003037 0000000 76 CLR D. PCOL. iBay print column = 0O

54 003376 004737 00587207 CALL GETCHR iGet the terminating character

55 003402 120027 000012 CMPDB RO, #LLF i0Open the next cell?

54 Q03404 001004 BNE % i Br if not

57 003410 1030237 2000000 CLEB D VIFL i Tell LF not to store into current cell
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11 1
X

o8
2%
&0
61
&

T8X-Flus

Display RADBO walue

003414

003420

OGO137

000137

003536

0014767

9%

debugging mo MACRO Y05, 04 Moanday

PP

Finished

~JMP

2 1-Dec-87

CHMDLF

MNEWLIN

Q8 41

Page 18-1

i Go open the next cell
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"M e Monditor datae cell

1 SEBBTTL "mMP - Monitor data cell

':,Z B e i e et e i s 1 Sh TR Lk S St S s 1L St Sae TR S ko SR S St 3 SO S S0 O Sk G bt ftn ST St T ot S8 e 0t vt s 0 At Lot S0 S S10 s S 0 i e e ——
3 "address; valueM” —~— Monitor data cell

) ;

5 003424 042737 0000000 0000008 CMDM: BicC #D$DMON ! DSEDVALL, D. FLAG s Reset data-cell monitoring flags
& 002432 003737 0000008 TaT D. VALl iWas an address specified?

7 0034358 001420 BEQ % iBr if not -— Disable monitoring

8 003440 Q382737 0000008 0000006 8IS #DEDMON: D. FL.AG  iEnable data monitoring

? 002446 013700 0000008 MOV D. VAaLL, RO i Get address of cell to monitor

10 003452 010037 0000008 MOV RO. D. DADR iBet it as control address

i1 ;

12 i Bee if breakpoint is to be triggered whenever value in cell changes
13 i or only when a specified value occurs.

14 ;

15 003454 103737 000000 TGTH D. VaFtL. iWas a value specified?

16 0034462 003404 BLE F% ;Br if not

17 003464 032737 0000006 Q000006 BIS #DHDVAL. D. FLAE s Watch for specified value

18 Q03472 013737 0000008 000000¢ MO D. VALZ, D. DTRE i Bave the specified value

19 i
20 i Finished
21 ;

2= 003300 000137 0014787 P WP NEWLIN ;o get next command
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"CR™

JONDTOG WY

TEX-Flus
lose current
c03504  DQ5037
003510 103737
Q03514 Q03404
Q035186 Q13700
Q03522 004727
Q03824 QOS0E7
003532 000137
0035348 D0B037
003542 Q08737
Q03544 001447
Q03550 108737
003554  O0R404
Q038586  QLITON
Q03842 004737
Q035646 10QH737
003572 001017
Q03574 Q&2737
Q03460
0038612 004737
Q03614
00386246 0O0O0137
003632 005237
Q036246
Q02444 Q04737
Q3652
Q03642 000137
003866 000137

debugging mo
location

000000
0000006

0000008
064127

Q00000E
Q015067

0000006
Q000006

00000046
0000000
0064127
0000008
000002

DQE7H0

0016547
0000008

006750

Q017327
001474 ¢

MACRO V05 04

0000006

Monday 2i-Dec-87 D& 42

. BBTTL "CR®
i "carriage~-return” -
CMDCR: CLR D. PCOL
75T D.VIFL
BLE %
MOy D.VALL,R
CALL STRVAL
F%: LR D LOC
W NEWCMD
CBBTTL "LF" =
i "line—-feed®
CHMDLLF: CLR D. PCOL
T6T D LOC
BEQ 5%
TSTB D. VIFL
\LE 14
MOy D.VALL, R
CALL STRVAL
L TSTB D.BYTHM
BNE =%
ADD #2. D L.OC
CTTYOUT H#CR
Call SHOL.GC
PRINT oo/
JMP CMDEL L
2% INGC D. LOC
TPRINT #CRCHAR
oAbl SHOLOC
PRINT <N
NIy CHMDBK 1
9% JHMP NEWLIN

- Llose

Close

{)

Close

—-= Close current cell and advance to

4]

Page 20

current location

3 ST e s a et e e denin Seete att soeme o s $Aewt ot e Wobes O e VAL et Sorwt soar o et oien e SheAP it e 0SS U S Aevet Sioes Mot hivis Sooms Shems i Fosie Mt St i rme et SHe SeASS e S et S 4uime Smit en Sorey SO P S PO IO P Y o b S S0 S S S0 SO

current cell

iBay print column = 0O

iWas a new value specified for this cell?
i Br if not

; Yes, get the value

; Store value into current location

i 83y no location open now

;i Go get next command

location and advance to next

; Bay print column = 0O

ils a location open now?

iBr if not

iWas a new value specified for this cell?
iBr if not

iGet new value

i B8tore into currently open cell

iAdre we in byte or word mode?

;Br if in byte mode

i Advance location counter

;6o to new line

iDisplay address of new location

iDisplay "/

iSimuliate "/" command

ifAdvance to next hute

igo to new line

;Display address of new location

iDisplay "\"
iSimuplate "A\Y
iNo cell open

command
-— Ignore LF
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A" == Clpee location and advance to instruction

1 CSBBTTL "1t -— Cloewe location and advance to instruction
3 § ST e e e i e o ek e S v o s s S8 St et s S hre S S e S S48 St L1 OOy S0 S AR S S M S0 S0 hrH S 4 e S99 4003 SR e St St S Sirad ke e St St . S S04 St S S ot $oc o
3 ; "I® o~— Close the current location and open next as an instruction.
4 H

5 003&72 008037 000000¢ CMDRGB: (LR D. PCOL. i Say print column = Q

& 0038676 105737 0000008 TSTR D. VIFL ilWas an address specified?

7 003702 001400 BEQ 3% iBr if not

8 003704 000127 002034° P CMDDLD iTreat 1 like [

g 003710 Q05737 0000006 3% TST D. LOC s Is a location open now?

10 Q03714 001440 BEQ 54 i Br if not

11 003716 105737 0000004 TETB D. BYTH iAre we in byte or word mode?

12 003722 001017 BNE 2% iBr if in byte mode

13 003724 0Q&373Z7  00000GE 3000000 ADD D, ILEN, D. LOC iddvance location counter

14 00373” TPRINT  HORLF iGo to new line

13 0037 Q04737 0067507 bl OHOLD( iDisplay address of new location
1é 003?4& PRINT <[ ;Display "Lv

17 Q03736 000137 0020347 P CMDDCﬁ iBimulate "L" command

18 0037462 005237 0000000 E: ING D LOC i Advance to next byte

19 003764 TRRINT #CRCHAR igo to new line
20 0037786 00477 0047507 CALL SHOLOO iDisplay address of new location
21 004002 FRINT <N > iDisplay "\"
22 004012 000137 0017247 R CMDBKS i8imulate "\" command
23 004016 O00137 00147487 S P NEWLIN iNo cell open —— lgnore LF
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wen e Close currsnt location and go to previous

1 8gTTL v - Jlouse current location and go to previous
3 "Hackspace” —— Equivalent to up-arrow

4 H

5 004022 CMDBSP: | TTYOUT #136 sPrint v

& 004032 Q00400 HR CMDUP iMow treat backspace like up—arrow
7

8 F S e e ot i e L ot vt st o o e i oS4 S s o s e A Tl S S 40 1 Y S S i S ) e Yt St it S i S S e Stk 4 S S S S St S e S S eV SR e S s s S S S0 S S Gt St e
9 i wen e Close current location and go to previous one.

10 H

11 004034 005037 0000008 CMDUP: CLR D. PCOL. i Bay print column = 0O

12 Q04040 0058737 0000004 THT D. LOC ils a cell open?

13 004044 00100 HBNE 3% i Br if yes

14 004044 000137 0014767 JHP NEWL IN s Ignore if no cell open

15 004052 103737 0000008 3% THT D. VIFL ilWas a new value specified for this cell?
16 004054 003404 BLE 1% i Br if not

17 0040460 013700 Q000008 MOV D. VAL L, RO iGet new value

18 0040464 004737 0O0A412° ULl STRVAL i 8tore into currently open cell

19 004070 105737 0000000 1%: TETH D BYTH ifAre we in byte or word mode?
20 004074 0D01017 BME 2% i Br if in byte mode
21 004074 142737 00002 (000008 20B #2, D, LOC i Move to previous word
22 004104 THRINT #CRLF i Go to new line
23 004114 Q04727 Q067507 CALd. SHOLOC iDisplay address of new location
24 Q04120 FRINT A A iDisplay "/"
25 004130 000137 D0140B47 ity CMDSI iBimulate "/" command
26 004134 005337 0000006 g DEC D. LOC iMove to previous byte
27 004140 TPRINT #CRILF igo to new line
28 004150 00472 Q06750 ALl SHOL.OC iDisplay address of new location
25 004154 PRINT < \ iDisplay "\"

30 0041&64  D0O0LEY 0017327 JHMP CMDBK 1 iBimulate "\" command
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= Bubroutines -

1 CEBTTL = Subroutines -

=2 CBBTTL DBRING ~— Initiaslize the debugger

:g F e e et it i bt i ot S 1o 1 ke o S s St S P 4kt b G o e e . et Sorat e S i S St e e S S S e A 0 A g S04 S RS S0 SSA S e S oo S 0 S S0 90O R GHAR S0 S it O D St P2 B
4 ; DRBGINI is called to initialize the debugger.

) i The debugger greeting message is also printed.

& i

7 004170 0100448 DBGINI: MOV RO, —{8F)

8 i

g Initialize some debuguyer values

10 ;

11 004172 012700 00000046 MOV #D. 8TART.: RO ;Point to start of debugging data
12 004174 0035020 14 CL.R {RO)+ iClear all debugging data to O

13 004200 Q000008 CMP RO, #D. END iFinished?

14 004204 BLO 1% iLoop if not

15 004206 177777 Q000006 MY #$177777.0D. MAGK i Initielize the data mask

16 004214 0000008 OO0OO0E BIg #DEINIT, D. IFL.AG i 8ay initialization has been done
17 i

14 i Bet previous-mode = user in ocur PSW so we can use MFPD/MTPD to
19 ; arcess user’s program.
20 H
21 004222 0327327 0000008 000000¢ BIG #HUPMODE, @#P5W i 8ay previous mode = user
2 i
23 H Print greeting messagp
24 ;
25 004230 TPRINT  #TMSGRT ;Print greeting message
PRl H
o7 ; Finished
283 i
29 004240 0124600 MO {5F)+, RO

30 Q04242 Q00207 RETURN
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BRIKRST

27

-~ Reset

Q04244
004244
004254
004254
QG4264

0042466
004270
004274
Q04276
004300
004304
004306
004312
004314
004320
004324
004326

0043234
0043346

TSx~-Flus

breakpoint instructions

01146
032737
001427
03737
001424

DOB0CI
016100
001407
106510
022627
001003
01614646
106610
062701
020127
101761
042737

012601
000207

00000046 DOD00OG

000000 0000006

Q000006

000003
000000:

000002
000020

0000006 0000006

debuaging mo MACRO VOB 04 HMonday 21-Dec-87 08 45 Page 24

CWHTTL  BRARST ~— Keset breakpoint instructions
BRKRST is called on entry to the debugger when a breakpoint occurs.
It restores the contents of the instruction cells that were replaced
by BPT instructions for breaskpoints.

R T

BRARST: MOV R1,~-(8P)
BIT #DBFBKST, D. I't.AG i Are breakpoints set in program?
BEQ 9% iBr if not
BivT #DECKBK. D. FLAS iAre there any active instruction breaks?
BEQ P iBr if not

i Reset instructions that were overwritten by breakpoints

CLR R1 i Init index into breskpoint tables
14 MOV D. BRAD{(R1), RO i Get address of breakpoint
BEQ =% i Br if this breakpoint not in use
MFPD {RO) ;i Get breakpoint instruction
CMP {SP)+, #3 ;Is this a breakpoint instruction?
BNE 2% iBr if not
MoV D. BKSV(R1), ~{(SP); Get saved instruction
MTPD {RO) iRestore saved instruction
2% ADD #2, R1 ; Advance breakpoint index
CHMP R1, #16. ;Checked all breakpoints?
BL.OS 1% ilLoop if more to check
BIC #D$BKET. D. FLAG 8ay breakpoints no longer set

; Finished

T MOV (SP)+,R1
RETURN
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12

15
16
17
18
19
20
21
20
o

24
25

26

I C;Pi‘t

004340
005342
0O4350

004352
003356
004362
004364
004346
4372
Q043276
004400
004464

OO4-508

Q04414
0044146

TE8X-Plous debugging mo

breakpoinis

210146
Q32737
01418

Q127¢1%
Q1&100
D01404
1046510
D12&61
D1E744
1064610
1622701
D354

QBRTE7

Q12601
QQOROT

plelelelelole;

000020
00000086

0000006

000003

000002

0000008
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Q00000

000006

.BBRTTL  BRKSET -— Set breakpoints

§ AR aie s cabem Gedts Sedit Ge Savie seeke trn Sai debee i Sette “4be1 S etes Sibe MHLE soame e Toedd S04 Srets Semss Shvrm HdSe S4SNE SBrie Semme Svam Sees Losse SHew osss Gbese S0am Seedt e SINR Lutet e Sem. bemat Hsss bamee e IS SO0 00000 Mmete Shems 0004 e Shast L4003 I S S S oen e U et Smmve S St ooss S Stpee Arems Somat

H BRAGET is called when leaving the debugger and entering the user’s program.
; it sets BPT instructions in those locations marked for breakpoints.

BRKSET: mMOv R1, -(5P)
BIT #DECKBK, D. FLAG i Are there any instruction breakpoints?
REQ 3% iBr if not
i SBet breakpoints
MOy #1&. . R1 iGet index for last breakpoint
1% P D. BRAD(RL). RO iGet address where breakpoint goes
BEQ =% iBr if this breakpoint not in use
MFPD (RO iGet current contents of location
M (GP)Y+, D BREVIRL); Save original contents of cell
MOV #3: —{8P) iPush BPT instruction
MTPD (RO) : 8tore BPT instruction into user‘s program
i SUR #2, R1 i More breakpoints to check?
BOE Tl iBr if yes
3% BIgs #DEBKEST, D. FLAE 3 Get flag seying breakpoints set in program

»

H Finiched

MOV {8P)+, R1
RETURN
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BREKCHK -~ Determine type of breakpoint

1 CBBTTL BRKCHAK =~ Determine type of breakpoint
"_‘% BT S et s ke ot it e et e St o o s Sl T 1 A o St 40 e S o $2100 St e (S e o Lo AR 1 Bt e o e P S i S S St v S Y S S S St S St St Gt S S S S St S SO S St S S G St S0t e S
2 i Determine the type of breakpoint that has occurred.
4 ; There are four different tuypes of breakpoints:
¥ ; 1. Data breakpoints that are triggered when a monitored cell changes
& ; value or takes on a specified value
7 i 2. Instruction breakpoints set by use of the "a;nB” instruction.
a ; 3. Instruction breakpoint used to catch a CALL return.
4 ; 4. Single-step breakpoints that result from the use of the "; 18"
10 ; Command.
i1 ;
e H Inputs:
13 ; D.R7 = PC after the hreak
14 i
13 H utpute:
14 i DEDBRIA in D. FLAEG == Date breakpoint
17 i DHIBRK in D. FLAG == Instruction breakpoint
18 i D#SBRK in D. FLAG == Single—step breakpoint or CALL breakpoint
19 i DEFURK in D FLAG == Forced breakpoint (user typed ctrl-B)
20 3 D, BEMNM = Breakpoint number
=1 ;
22 Q03420 0101448 BRKCHIK: MOV Ri.-(3BF)
20 i
w2 : Clear instruction and data breakpoint flags
2% f
26 004422 042737 0000004¢ Q000006 BIC #DEDBRK'DSIDBRK I DESBRIK:, D. FLAG i No breakpoints yet
27 i
24 i Bee if a date breakpoint is active
29 i
30 004430 QI27FET 0 0000008 C0DO00EC BIT #DHDMON, D. FLAE i Is a data breakpoint active?
31 004434 001420 BEG 1% s Br if not
32 004440 013701 0000006 MOV D. DADR, R1 i Get address of monitored cell
33 004444 104511 MEPD {(R1) iGet contents of monitored cell
34 004444 013701 0000008 MOV D. MASK, R1 ;Get date mask
30 004452 003161 COM Ri iComplement
36 Q04454 040110 BiC R1, (8" iteave only bits aof interest
37 0044346 Q2ZTAT Q000008 0000006 BIT #DsDVAL. D FLAG i Are we waiting for a specified value?
38 0044464 001004 BME 2% s Br if yes
a9 i Trigaer data breakpoint whenever monitored data cell changes value
40 0044466 Q2R&A37 0000006 CHP {8P)+, D. DOLD iHas value changed?
41 QO4d7z 001GeY BN as i Br if yes -— trigger breakpoint
4z Q04474 000408 BR 1% iHasn’t changed —— no data break
43 i Trigoger data breakpoint if value takes on specified value
44 Q0474 QR263I7 0 GO00006 2% CMP {SP)+, D. DTRG i Does cell have value of interest?
4% Q04507 001003 BRE 1% i Br if not —— no data breakpoint
i ;
47 3 Trigger a dats breakpoint
03 s
49 QC4504 Q52727 0000006 0000008 3% Bis #DEDBRK. D. FLAG i Set data-breakpoint flag
5 ;
31 i Yee if we need to check for instruction or single—-step breakpoints
B i
53 004512 032737 00000040 Q000006 1$: BI #IDESETP'DSTSTP ! DECKBK, D. FLAG 5 Any instruction breaks or stp?
54 Q04520 001442 BEQ 9% i Br if neither dinstruction brks or single step
28 i
26 ; Ignore single-step and instruction breakpoints if we Jjust

57 i executed a pending instruction.
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BRACHK —- Determine tupe of breakpoint

a8

50 004522 032737 0000006 0000006 BT #DEIPND, D. FLAE iDid we Just execute a pending instruction?
&0 604530 001035 HE Qg iBr if yes

6l H

&2 H Gee if this is @ single-step breakpoint

&3 i

&4 00u4an3e DIEZTR7 0 000000C 0000006 BIT HDESSTPIDSTSTP, D. FLAG i Are we single stepping program?
&5 004340 001407 BIEG 4% iBr if not

AL 004542 0ODHIZT7R7 0000008 0000006 DE: BIS #DESBRIK. D. FLAE i Set single—step breakpoint flag

&7 004550 112737 000011 0000006 MOV B #9. , D. BKNM i Bay this is breakpoint # 9

&H8 004554 000423 BR 9%

&9 i

70 ; See if this is an instruction breakpoint

71 i

72 0045460 0L2TCL 000020 4. PN #16. R1 i Init breakpoint index

73 0043464 0LHVO0 0000006 MOV D.R7,RO iGet address after breakpoint

74 004570 162700 000002 SBUR #2, RO iPoint to break instruction

75 Q04574 0200461 0000008 TE CMP RO, D. BRADIRL) i Search for which breakpoint was hit
74 004500 001404 BEQ % i Br if found it

77004502 1462

7oL 000002 sl #2, Rl izet next breakpoint index

78 00445046 Q02370 BEE 7E il.oop if more breakpoint to check

79 004510 00040C4 BR 9% iThis is not an instruction breskpoint
(219 i

g1 ; We hit an inetruction breakpoint

8 H

83 0044612 OGLHAG] b AER K1 iGet breskpoint number

84 004&414 114137 00Q0CO006G MOVE R1,D. BAMM

85 Q04620 O0OBRTERT 00000046 0000006 BIS #DSIBRK,. D. F1.AG i Remember we had an instruction break
8o 3

av i Finished

fE ;

B9 004626 012601 g MOy (8P)+, R1

0 004430 000207 RETURN
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9
10
11
12
13
14
15
14
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
3
33
34
a5
3
av
a8
39
40
41
42
47
44
45
44
47
48
44
50
51
50
502
54
55
54
57

0044632
Q04434

0Oas44
0044632
004654
Q04700
004704
004710
004722
004726
004732
004742
Q04746
004750
004732
004756
Q04762

304766
Q04770
004774

D0OFO04
Q05012
005014
QOB024

005030
005036
005040
GOB050
005056
005060
Q0B064
OQB065
Q05074
OOJiOO

05104
095113

Q05114
005122
Q05124
Q09134

TEX-Flus
- Display

QL0148

032737
001454

013700

0O47E7

Q137060
QO4737

013700
106310
D12600
010037
Q04737

D13700
003100
Q40037

032737
001400

000451

032737
0014240

123727
001003
DOS037
00753

113700

DOa7aE7

Ny s
QO0417

QRITRTV

Go1i427

0000006

0000006

0071447

000000E
0071467

00000Q0E

000000&
00&100”7
0000008

0000006

0000006

Q00000E

0000008

OO00006

00000086
0057727

O00000E

0000006

0000006

0000006

000010

000006

debugging mo MACRO V05 04
breakpoint infeormation

. BBTTL

SHOBRK: mov

H

3

i

H

14

ek

6

By~
L

THERINT

Monday 21-Dec~-87

SHOBRK —-—

OH:

display

450 Page 27

Display breakpoint information

3 P et toeme e bomae e ot s S SR LA e R fhbee comtn 2S00 s Somie WP WML et romd Sioe Sesss e 44088 NI FuAn 1w ey o Mo Sevy feie 4004 Seadn debed Seist ees (81 Wt it RS RS SH0R0 WA TTRAS A% BH4%S tuam Cuevs Gsete Stk Sette S00tt Sprem Soree Seeim Seeee Seves SS4le Vea inen S0ule saeen Seure SeVen Saems (VG PO

SHOBRK is called to
that has been

information about & breakpoint

triggered.

Ri,—(&5P)
HOCRLF

iGet to start of new line

See if a data breakpoint occurred

BIT
BEQ
PRINT
MOy
oLl
FRINT
MOV
CaAlL
PRINT
MV
MFPD
MOV
MO
CAaLL
MY
LOM
BIC
TPRINT

#DEDBRK. D. FLAG iDid a data breakpoint occur?
1% iBr if not

“Data break at >

D.R7,R0O i Get breakpoint PC

LSTADR iDisplay the address

D DADR RO iGet address of monitored cell
LSTADH iPDisplay it

D DADR RO ; Get address of cell

{(RO) iGet current contents of cell
(5P)+, RO

RO.: D. DOLD ; Save o0ld cell value

PRTWRD iDisplay value of cell

D. MABK, RO
RO
RO, D. DOLD
HORLF

iGet dats mask

iComplement

;Clear all but bits of interest
i Go to new line

Hee if & single—step breakpoint occurred

BIT
HEQ
PRINT
"R

#D$SBRK, D. FLAG

0%
<Step: >
3%

;Did a single-step breakpoint occur?
iBr if not

;Print heading

i Mow treat like instruction breakpoing

See if an instruction breakpoint occcurred

BIT
BEQ
THRINT
CMPB
BhE
CLR

BR
PRINT
MOVR
CALL
PRINT
BR

#DSIBRK. D. FLAR

4%
#HORLF

D. BKANM, #d.

&E

D. CBRK

5%

B>

D. BKNM, RO
PRTOCT

-”. S,
SR

3%

i Instruction breakpoint?

iBr if not

i Go to new line

s CALL breakpoint?

iBr if not

;iClear the call breskpoint

iBr if yes —— Treat like single step break

iGet breakpoint number
iPrint breakpoint number

Hee if we had a forced breakpoint

BIY
BEQ
TPRINT
PRINT

#DHFBRK, D. FLAG

9%
HORLF

iForced breakpoint?
sBr if not
iffo to a new line

“Break at ©
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SHOBRK

Display
005132 013700
Q05154 QD473

005162
005166
003172

Q05202
005204

QLI7o1

O04737

012601
QOORO7

debugging mo MACRO V05 04
breakpoint information

000000:
0071467

0000006
0075107

i Display the

k- MOV
eall

i Display the
MOV
<Al
TPRINT

3 Finished

E: MO
RETURN

Monday Zi1-Dec-87 08: 42

address of the

D.R7,RO
L.8TADR

Page =27-1

breakpoint

;Get address where break occcurred
iDisplay the address

decoded instruction

D.R7.R1
DECODE
HORLF

{(GPI+, R

iGet address of break
;Display the decoded instruction
;o to new line
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FLEGBRK —— Set flag if any breakpoints are active

1 CBBTTL. FLEBRKR —— Get flag if any breakpoints are active
3 ; FLEBRK is called to determine if there are any active instruction
4 ; breakpoints. I+ there are, the DSCKBK flag is set in D. FLAG;
5 i otherwise the D$CKBK flag is reset.

& i

7 005206 010144 FLGBRK: MOV R1, —-¢(8P)

& i

g i Determine if there are any normal instruction breakpoints

10 H

11 Q05210 012701 000020 MOV #14. R iGet index to last breakpoint entry
12 005214 005741 0000006 AN 8T D. BKAD(R1) iIs this breakpoint set?

13 008220 001007 BNE 1<% iBr if yes

14 QOB222 162701 000002 SUR #2, R1 iMore to check?

15 Q052246 002372 BEE o% iloop 1f yes

1& i

i7 5 No breakpoints are active

18 i

19 008230 042737 000000 Q000006 BIcC #DECKBK, D. FLAG Mo bhreakpoints are set
20 00B234 Q00403 BR 9%
21 i
2ed i There are active breakpoints
23 ;
24 005240 032737 00000006 0000008 &%: Bis #DECKBK. D. FLLAG i Remember some breakpoint is set
=25 i
28 i Finished
27 ;
28 0052446 01E&0I 9% MOV (SP)Y+, R1
26 008250 000207 RETURN
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AQCHRVAL -~ dccrue a geveral value

1 CBBTTL ACRVAL - Accrue a general value

"? T s e e e s o L 5 b s it 0 et S S b e S by s S0 S St S50 o St R0 T O o R B e S S ik RO o e A v 50t A SR e e Ot Skt Bt o S st e S S S pop—— —
3 ; ACKRYAL is cailed to asccrue & general value of the form

4 H Ir: Ivalue oT EA

3 ; where "r" is a relocation base register number.

& i and "x” is an internal register number.

v H

8 H Outputs:

? i RO = Value accrued.

10 i Rl = Status flag:

11 H +1 ==3 normal value

12 H 0 == No value gotten.

13 ; ~1 == Internal register address.

14 i

15 0035252 0102446 ACRVAL: MOV R2, —(&P)

L6 ;

17 i bet lst character and see if this is a normal value or a register name.
ig ;

19 005254 004737 0057207 Call GETCHR i Bet 1st character
20 Q085260 120027 000044 CMPB RO. #’% i Is this a register value?
21 005284 0014461 BEQ 1% i Branch 1f yes
22 005266 120027 000056 CMPB RO, # 7. i " = Current program counter
23 005272 001451 BEQ 10% i Br if period
24 0035274 QG4737 0057647 CAlL PSHCHR ; Save the character
29 005300 120027 000053 CHMPB RO, # 7+ iIs this a sign character?
24 0058304 001414 BEQ 2% iBr if yes
27 00853048 120027 000055 CMPB RO, # /-
28 005312 001411 BEQ 2%
29 008314 120027 0000460 CMFB RO, #/0 iIs this character a digit?
30 0083220 103403 B0 8% iBr if not a digit
31 003322 120027 000071 LMPB RO, #'%
32 005324 101403 BLOG 2% sBr if a digit
33 ;
34 i No value was specified

a5 ;
34 Q05330 005001 EE N CLR R1 iReturn status code
37 005332 Q05000 CLR RO iReturn value of O
38 005334 000457 BR 9%
a9 i
41y H Accrue normal value
41 i
42 Q053348 004737 0035007 % Cabl ACRNUM iAccrue first part of number
43 i
44 i Dee if lst part of value is a relocation base register number
45 ;
44 Q05342 010102 M Ri,R& ;i Save value that was accrued
47 003344 120027 000054 CHPR RO, #7, iWas first part terminated with a8 comma?
49 003250 001014 BNE 3% iBr if not
49 005352 020227 000007 CMP RZ: #7 iIs fivrst part a valid register number?
30 003356 101404 BiL.OS 4% s By if ok

51 0053460 ERR HEMEIRRE

92 005370 004304 4 AEL. R2 iGConvert reg # to word table index
53 005372 004727 0057207 ol CETCHR i 8kip over comma

54 Q05374 004737 Q05H5007 CALL ACRNUM iAdccrue second part of number

55 005402 065201 ODOT0OR ADD D.RLBS(Ra) R iAdd relocation base to offset value
oh 003408 010100 g% MOV R1.RO iReturn value in RO

37 005410 012701 Q00001 MO #1,R1 iReturn status code in RI
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ACRVAL

58
59
&0
&1
Hi2
&3
&4
6o
&é
&7
&8
&9
70
71
72
73
74
75
76
77
78
79
80
81
8:2

e ACCTUE

Q05414

005416
005422
0542646

005430
005434
005440
005444
003444
005450
Q05452
0054462
005464
005470

005474
Q0E474

us debuaging moe MACRO V05, 04
a geneval value

GOoaR7

013700
O127C1
Q00428

Q04737
012701
120061
001404
05301
002373

006301
016160
012701

Q12602
0Q0a07

0000008
000001

0057207
000014
0003627

000400
177777

Monday

BH
i Value is
10%: MOV
MOy
BR

H Internal value

1%: ALkl
MOy

&% CMPB
BEQ
DEC
8eE
ERR

U AL
MOV
MOV

5 Finished

F%: MOV

" {period).

21 -Dec—-87 0OR: 42

9%

D.R7,R0O
#1,R1
9%

{"$X”}

GETCHR
#NUMINT~1, R1
RO, INTCHR(R1)
o%

Ri

&F

HEMSIIV

R1
INTADR(R1)., RO
#-1,R1

{(8P)+. R2

RETURN

Page 291

iReturn

Use current program counter.

ibet current program counter value
i 8ay we got a normal value
i Return

;Get register letter

iGet # internal registers

ilLook up register letter

i Br if found

iMore to check?

il.oop if yes

i invalid register name

i Convert index to word table index
iGet address of cell for register
iBet status code

{R7)
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ACRNUM -

o

3

P
W

&

9
10
11
12
13
t4
15
1é&
17
18
19
20
21
ot B J

foy
3

=24
it
26
27
=28
29
30
31
32
33
34
a5
34
a7
38
39
40
41
42
43
44
45
44
47
48
49
50
21
52
53
54
55
56
37

005300
005502
Q05504

005506
005510
005514
00550
0055
Q05526
005530
005532
005534

Q05340
005544
005330
Q05554
005560
005562
0053566
005370
Q05574
Q05576
005602
0054606
0054610
0038612

Q05&14
QOB%616
005622
005424
QOBAI0N
QO5&32

00567346
005642
005444
005644

- AccTue

a number

010244
010344
010544

00500
004737
120027
001407
120027
Q01002
005202
00040
Q04737

012701
D12700
QO4737
120027
103415
120027
10101
120027
10140
Q12700
QR0127
1030440
110021
GQO756

103011
120027
001003
L2700
Qo040
004737

QL2703
GO5001
1123040
GG1400

005720
000053

000055

005764

0000006
000010
003720
000060
Q00071
000067

000012
0000006

Q00054
000012

Q057647

00000086

debuagging mo MACRO VOB, 04

ACRNUM:

%

;
ped:

%

L]
X N

Va4 N

Monday 21-Dec-87 08: 42

- BEBTTL ACRNUM -

Fage 30

Accrue a number

et G40s flaa SWARS et S et 200t e bt (oot e S oam et iue o bt St e VAR SSves S4asa Seves SN {Fem i AR SO 1ore Sevme Shewe Sean. beeke e VS SuSke Sev e Soute Sa SOV TS et Sbase Semee Seedm Janes SOTHS Svemm Pee SANS SHEP Shett SIS S St Sere sdove Sovms SS4LS Sares Shees SYFRR eSS40 PO OUHS e Senes damme baoen

ACRNUM is called to accrue & number.

The number may be octal or decimal

Outputs:

Rl = Value accrued
RO = Delimiter character that was hit

M
MV
MO

Hee if number has a leading

CLR
CAall
CHMPB
BEQ
CMPB
BNE
ING
BR
CALL

Scan the

MOV
MOV
ALl
CMPB
BLO
CHMPB
HHI
CHMPB
BL.OS
MOV
CHP
BHIS
MOavVB
BR

R&, = {&P)
R3, ~{&5P)
R3, -(&P)

R2
SETCHR
RO, #’+
=%
ROJ # 4
2%
R2
Oé
PSHCHR

#D. NMBF, R1
#8. , RS
GETCHR

RO, #°0

Pag:

RO, #’9

2%

RO, #°7

3%
#10. . R3
R1. #D. NMRE
114

RO, {(R1¥+
1%

Hit end of number

CLRDB
CMP R
BME
MOV
BR

el

(R1)
RO, # 7.
4%
#10. . RS
o
PSHCHR

Convert number string +

MO
CLR
MOvVE
HEQ

#D. NMBOF, R3
R1
{(R3)+, RO
P4E

{with a decimal point).

sign character

;Assume Tesult should be positive
itGet lst character of number
ilLeading plus sign?

iBr if yes

il.eading minus sign?

iBr if not

iBet flag to negate the value

i Push the first digit

number and store in D, NMBF

iPoint to number character buffer
iAssume this is an octal value
iGet next character of number

;i Is this character a digit?

iBr if not

;Decimal digit?

By if not

ictal digit?

iBr if yes

i This must be a decimal value

i Are we about to overflow the buffer?
iBr if yes

i Btore character into buffer
il.oop to get rest of number

iPut null at end of bhuffer
iDecimal point at end of number?
iBr if not

i Remember this is a decimal value

i BSave delimiter

n binary value
;i Point to start of buffer
i Store value in K1

iGet next character
iBr if hit end of number



000060

Q037207
DOB7&64 7

TSDBUG —— T8X-FPlus
ACRNUM -~ Accrue a number

58 Q05430 142700
59 0054534 O7CI0U
&0 0054654 (460008
&1 00B&&0 OOO77L
&l

&3

&4

65 0095662 QOS7CH
&b Q05664 001401
67 005466 005401
&8

&9

70

71 003470 004737
72 005674 Q04737
73 005700 Q12600
74 005702 0Ol2603
75 Q005704 012608
74 Q057046 Q00207
77

TH

7

80 005710

debugging mo MACRO VOL. 04

Monday 21-Dec—87 08 42

sSUR
MUL
ADD
BH

#°0, RO
R5,R1
RO, R1
Ve

Page 30-1

iConvert digit te binary value
iMultiply previous value by 8 or 10.
;ddd in new value

il.oap to get rest of number

i Bee if we should negate the value

9%:

TaT
BEQR
NEG

i Finished

10%:

11%:

Mumber

CaLL.
CALL
MO
MOV
MO
RETURN

ERR

R2
104
R1

GETCHR
PSHCHR
(8P )+, RD
{BP)+,R3
{SP )+, R

averflowed the

HEMSENTL

buffer

; Bhould we negate the value
; By if not
iNegate the value

iGet delimiter character in RO
i But push it back too

i Number too long
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GETCHR -~- Get next chavacter #from tevrminal

1 CBETTL GETCHR - ot next character from terminal

’,:3 § P e e i s e St R o e o o sl A S T S S0 it i . e S 408 B0 8 T M S SR o SOt o S LA 4T Sk e Fi 180 40 P 1020 10 bl ks 0 i 18 A Gt e bt S e O SRS S0 S S Sk, S St St S
3 H et the next character from the terminal.

4 H

¥ i Ouiputs

& i RO = Character gotten

7 H

a9 005720 GETCHR:

G H

10 i See if FPSHCHR was called to save a character

i1 H

12 005720 113700 0000006 MOovR D. 8VIH, RO iHas a character been pushed?
13 Q05724 001014 HNE o9 iBr if yes

14 ;

1% 3 No saved character.

1é i et character from terminal.

. ;

i8 Q05726 CTIYIN iet character from terminal
12 005732 005237 0000006 IMGC D. PCOL. i ddvance print column
20 ;
21 H Convert lower-case characters to upper-—case
=22 i
23 005734 120027 000141 CMPB RO, #141 ilLower—case a
24 Q005742 103400 BL.O Q¢
25 005744 120027 000172 CHMPR RO, #1772 iL.ower—case z
284 005750 101002 BHI F¢
27 005752 142700 000040 sUR #40, RO i Convert lower—case to upper-—case
28 3
P 3 Finished
30 H
31 005754 103037 0000006 G CLRB D. SVCH ;i No saved character
32 Q095742 OG0O207 RETURN
3%
34 .8BTTL PSHCHR —— Fush a character
a%n s o st i e e s i i G S e b . et St St e S St Bt s e s e e e e e e e s o e e
36 ; Push & character so GETCHR will get it on next call.
37 i
30 i Inputs:
39 i RO = Character to be pushed
40 i
41 Q05764 110037 Q000006 PSHCHR: MOVB RO. D. 8YCH ; Save the character for GETCHR

42 Q05770 000207 RETURN iFinished

y Y
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PRTYOQCT —— Print occtal wvalue
1 CEBBTTL PRTOCT - Prvint octal value
l’_f G e e i e i 0 it st s S o s e o ot S s s i e ik . S 18 S e S s e e S90S s Stk G 5 7 e . A e St i S S S et St . e i e 1 S0 23 R S e S i e e S o S
3 ; Print an octal value with no leading zeroces.
4 ;
5 H Inputs:
i R = Value to print.

f ]

7 i
8 Q0577 PRTOCT: MOV
Q

010146 R1, -{SP)

005774 010244 MOV R2, —{5P)
10 0057746 010348 MW R3, —(5P)
11 004000 005003 CLR R3 i Bay non—zero digit not seen yet
12 0046002 010001 MOV RO:R1 i Get value to print
13 00H004 QOO3000 CLR RO itet lst bit into RO
14 Q0&A00&6 Q73027 000001 AEHC #1, RO
19 00a012 Q12702 000004 MOV #4&, R2 iPrint total of & digits
14 Q06018 000403 BR 2%
17 006020 DO3000 18 CLR RO ;Cet next digit into RO
18 006022 073027 000003 AEHC #3, RO
19 005026 030003 2% BIG RO.R3 s Remember if non—zero digit seen
20 005030 001404 BEQ 3% iBr if no non-zero digits seen yet
21 005032 0&2700 000060 ADD #/0, RO iConvert to ascii character
22 006036 CTTYDUT iPrint the character
23 006042 003237 000000¢ ING D. PCOL iAdvance print column
=24 00560446 077214 3% s8R R2, 1% iloop if more digits to print
25 DOK0B0 QL3703 TG R3 ;Did we see any non—zero digits?
246 006052 001004 BNE 4% iBr if yes
27 00560534 CTTYOUT #70 iPrint one zero if not
28 0050464 0ONB237 0000006 IMC D. PCOL. iAdvance print column
29 Q06070 012603 4% MOV {(SP)+, R3
30 Q06072 012602 MOy {(S5P)+, R2
31 006074 012601 MO (5P)+,R1
32 0060786 OQO0R07 RETURN
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FRTWRD -+ Frint cctal woerd value
1 CBBTTL PRTWRD —— Print octal word value
) B o o e o ot e e e e St S it e e S0 e S5 e 2 S 58 14 05 S i e 44 P . 41 S o St e e S S s o 5 5 0 S 3 e et 1 P S 10 . S e S et S S e et e e
3 i Frint a 16~bit octal wvalue;
4 H Inputs:
a2 ; RO = Value to be printed
& i
7 004100 010144 PRTWRD: MOV R1,—(5P)
8 006102 010244 M R2s ~{P)
% 004104 010001 Mew) RO, R1 et value to print
10 0046106 0O0O5000 CLR RO iGet 1st bit into RO
11 0046110 073027 000001 ABHC #1, RO
12 Q06114 Q12702 000006 MOV #é6, R2 iPrint total of & digits
13 606120 (0004004 BR 2%
14 Q06122 0035000 14: CL.R RO iGet next digit into RO
15 Q0&124 Q73027 000003 ASHC #3, RO
186 004130 Q42700 000060 2% ADD # 0, RO sConvert to ascii character
17 00&6134 TTYOQUT iPrint the character
18 0046140 00582237 0000008 ING D. PCOL. iAdvance print column
19 00&144 Q772182 aan R2, 1% il.oop if more digits to print
20 006146 012602 MOy {BP Y+, R
21 0046150 0124601 M {GP)+, R1
22 006152 OGRO7 RETURN
23
24 L BBTTL PRTBYT —- P'rint occtal byte value
29 T e et e et s e s St s s b S s o o i it s e e -
g ; Print an 8-bit octal value
= H
283 i Inputs:
29 ; RO = Value to be printed.
30 H
21 006154 010144 PRTBYT: MOV R1,-{8P)
380 0061586 0102446 MOV R2, —{HF)
33 005160 010001 MOy RO, R1 iGet value to be printed
34 Q0&s142 Q00301 SHAB R1 ileft—justify value in Ri
35 0086144 QQ3000 CLR RO iMove Ist 2 bits into RO
36 006146 073027 000002 ASHC #2, RO
37 0046172 012702 000003 MOV #3:. R2 sPrint 3 digits total
38 0061786 000400 8K 2%
39 006200 003000 16 CLR RO iGet next octal digit to RO
40 006202 073027 000003 ALHC #3, RO
41 0662046 Q6Z700  0GO0L0 bt 5 MDD #°0:. RO i Canvert to ascii character
42 006212 CTTYOUT iPrint the character
43 Q056216 0035237 0000006 NG D.PCOL iAdvance print column
44 Q06222 077212 508 R2, 1% il.oop if more digits to print
45 Q06224 Q12600 MOV {8P)Y+, R2
4b 0062246 012601 MOV (8P)+, R1
47 Q06230 000207 RETURN



TEDBUG
PRTRS30

1
13
14
15
1é
17
18
19
20
21
2
23
24
29

26

27
=8
=9
30
31
e P
33
34

- TEX~Flus
~- Print

006232
006234

Q06234
006242
005244
00562446
0046230
Q06254
00&6260
08262

006264
004265
00&270
Q06274
004300

006302
Q06304
0046306

a RADHO value

010146
010248

012702
Q05046
0100061
Q035000
oF1027
11614646
010001
D7 7207

012600
00140%

Q08237
000771

QL2602
D12601
D00207

000003

000050
0002207

0000008

debugging mo MACRO VOE. 04 HMonday 21-Dec—-87 08: 40 Fage 34

- BBTTL PRTRBO —— Frint a RADSB0 value
i PRIKSO is called to print a RADSO (radix 350) value.
; Inputs:
i RO = Value to be printed
PRTRS0O: MOV R1,-{(5P)
MOV R2, —{&P)

; Convert value to ascii tharacter string and stack the characters

MOV #3, R2 itet # chars to convert
CLR ~{&P) iPut null on stack to signal end
M RO, R1 iGet value to be converted
14: CLR RO iClear high—order for divide
DIV #5350, RO iDivide RO-R1 by 50
MOV RSOCHR(RI1), —{8aP); Convert rTemainder to ascii and stack it
MO RO, R1 iet quotient
S0R Ra, 1% il.oop if more to convert
i Finished conversion. Fyint the result
s M {(SP)+, RO ;i Get char to print
BEQ 3% iBr if hit end of string
S TTYQUT iPrint the character
INC D. PCOL. iAdvance print column
BR s ilLoop to print more

H Findshed

3%

MOV (8P)+, R
MOV (BP)Y+, Rl
RETURN
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FRRPRT ~— Print an erirar message

1 CBETTL ERRPRT — Hrint an error message

¢ 3 ............................ vt smem o st vose s3own sy Stren S Sme S o e b 44 btn b Sl Lot M0 SosH 52008 19008 et 410 AP S 40000 St fntin St S40tn e erve SRt S0 Some. 00N MU VPV S A28 SRS SO sl SFRES SeESh et Soee o
3 Print the error message whose address is in R! and then go and

! ; get a8 new command

bl H

& 0046310 ERRPRT: TPRINT #CRLF iGo to new line

7 Q0&320 TPRINT R1 iPrint error message

8 00463246 Q035037 0000006 CLR D. PCOIL. i Bay print column = O

9 0058332 Q0137046 0000008 MOy D. gP8Y, 3K ;Reset stack pointer
10 00&3346 000137 00113067 P NEWCHMD ;B0 get a8 new command
i1
12 CEBBTTL LBTTXT —— Print text string
1 3 3 e e s ot e e it e s o et st e i Shom e P S s o e 1 S 10 40 4708 P 000 S s S0 e e e el S e v v 1 Sy S e fe. 49 S St St S . S e 4t 2 S i S S . o S200 e e Smn S e S o S
14 i LBTIXT is called by wse uf the PRINT macro. It prints a text
1% ; string on the terminal witheut carriage-return, line—feed.
1é H)
17 ; Inputs:
18 H Re = Address of string in ASCIZ form that follows call.
19 3
20 0046342 112200 LBTTXT: MOVE (R2)+, RO ;Cet next char from text string
21 004344 001400 BEQ 2% ;Br if hit end of string
22 006346 . TTYOUT iPrint the character
23 0063532 005237 0000004 INC D. PCOL. i Advance print column
24 Q06354 000771 BR LSTTXT sLoop till end of string hit
25 004360 005204 FEL NG R2 s Bound up to even buyte address
24 006362 042702 000001 BIC #1,R2

27 0063648 Q00202 RTS R2 iReturn following string



TSDBUG -—
GETLOC ~-

12
13
14

1R
[

16
17

0058370
006374
QO&37 6
005402
006410

TEX-Flus
Set address

113700
01400
110037
013737
000207

debuyging me MACRO VOS5 04

of open cell

0000006

0000006
0000006

0000006

; SETLOC is called to

CEBBTTL

i Inputs:

m Ner ter tme tee s tee s

ETLOC:

9%

DoAY
D. VIFL

]

Outputs:
D.LOC
D, LOCH

i

MOVB
REQ
MOovB
MOV
RETURN

Address

Monday 21-Dec—-87 08: 4z

Page 3&

SETLOC —— Het address of open cell

Address of cell
Mode of address

D.VIFL, RO

9%

RO, D. L.OCH

0. vAaLL, D LUC

segt the address of the currently open cell.

to open.

{+1=Cell in user’s jJjob, —1=Internal cell)

of open cell.
Mode of cell (+}1 / -1)

itvet mode of address

;Br if no address specified
i Bet mode of current cell

; Set address of current cell



TSDBUG -~
STRVAL - -

20
21

22

23
24
25
26
27
28
29
30
31
32
33
34
35
34
37
38
39
40
41
42
43
44
45
44
47
48
49
50
51
52
53
54
55
56
57

Store

006412
006414

004416
QO&422

0046424
006430

004432
006436

006440
0056442
004446
006450

Q05452
Q05456
00644
008446
0046470
006476
0046500
Q04504
006506
006310
0056512
006516
0046520
006522
006524

006526
006532

valuea

010144
010244

105737
201471

108737
100434

105737
01000

010044
013700
106610
000454

042700
013704
Q42702
106512
Q32737
Q01000
042716
050014
10466172
000434
042716
00300
QB001G
10661
000430

105737
001003

into open

Q000006

0000008

0000006

0000008

177400
0000006
000001
000001

O0O377

177400

0000006

TGA~Flus debugging mo MACRO V05 04 Monday Zi-Dec-87 08:

cell

0000006

D8BTTL S8TRVAL —— Store value into open cell
i DTRYAL is called to store a value inte the currently open cell.
H Inputs:
; RO = Value to stoure
i D.LOC = Address where to store value.
H D. LOCM = +1=8tore into user’s area, —1=5tore into internal register.
; D.BYTM = O=Word mode store, 1=Byte mode store.
STRVAL: MOV R1, -{(G5PF)
MW Ra, —(&5P)

Make sure a cell is open

THTB D. LOCH ils a cell open now?
BEQ % iBr if not

Determine if we are storing inte user’s job or internal cell

TETB D. LOCH i Internal or user job?
BMI 1% iBr if internal cell

Store into user’s job

TSTB D. BYTHM ; Bute or word mode?
BNE =% iBr if bute mode

; Store into word

MOV RO, -{5P) iPut value on stack

MOy D. L.OC.: RO iGet address where we should store
MTPD {RO) i 8tore into user‘’s area

BR %

i Btore into byte

ut 5 BIC #0377, RO iClear high—order byte of value being stored
MOV D. LOC, R2 ; Get address where we are to store
BIC #1, R2 iForce address to be even
MEPD {R2) iGet current contents of word
BIT #1.D. LOC i Even or odd byte?
BNE 2% iBr if odd byte
BIC #3377, (8P) iClear low-order byte of old value
BI& RO, (&P iPut in new low-order byte
MTPD {R2) i Store new word
BR 9%

3% BIC #177400, {5F) ;Clear high-—-order byte
SkiaB RO iGet new value to high-order byte
BIS RQ. (8P ;i 8tore new high—-order byte
MTPD {Rz) i 8tore new word
BR P

i Btore inte internal register

16: TSTB D. BYTHM i Byte or word mode?
BNE 12% ;Br if byte mode



TSDBUG
STRVAL

=
B
40
&1
H2
o3
&4
3]
&b
&7
&8
69
70
71
72
73
74
75
76
77
78
79
80
81
ge

- THX-Flus

-~ Btore value

Q05524 QLGO77
0046540 000422
Q056542 042700
0046544 013702
Q048552 Q42702
Q065546 Q32737
Q06564 Q01332
0045446 Q42712
QOaS%72 030012
Q0&574 OQ0404
Q043746 042712
QO&602 DOO3R00D
006604  0OBO0OLA
Q06404 (124602
006610 Q12601
QCablz2 000207

debugging mo

into open

Q00006

177400
000000
000001
000001

000377

177400

MACRO VOB, 04

cell

0000006

; Store

Jos e ter e

2%

13%;

i Finis

Monday 21-Dec—-B7 08 42

into word

My
BR

BiC
MOY
BiC
BIT
BNE
BIc
s
BR
BIC
SWAB
BIg

hed
MOy

MOV
HETURN

RO, @D, L.OG
%

Store into byte

#C377, RO
D. LOC, R2
#1.R2
#1.D.1.0C
3%

#377, (R2)
RO, {(R&)
4
#177400, (R
RO

RO, (R2)

(8F)+, R2
{GP)+, R1

Fege 37-1

; 8tore into internal cell

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

iForce address to 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 buyte
iGet new value to high—order byte
iB8tore new high-order byte



T8DBUG -

GETVAL

2 W RS e

]
=2
27
28
29
30
31
32
33
34
35
3é
37
38
39
40
41
42
43
44
45
44
47
48
49
50
21
Dt
53
94
35
26

oy

he iy

006614

006614
006622

006624
Q06A30

0056632
004636
006640
Q06642

006644
006650
004654
Q064656
005&60
006466
00464670
Q06672
Q04&LE76

0046700
006704

0067064
Q06712

Q04714
DOHTEO

TEX~-Plus

0102446

108737
100426

105737
001000

013700
106510
012600
000440

013702
042702
1046518
012600
Q22737
001401
000300
Q42700
000422

1038737
001004

17700
OQ0414

013702
Q42702

0000006

Q00000&

0000006

0000008
000001

000001

177400

0000006

Q000006

000000
000001

0000006

debugging mo MACRO VOU.
~— Get value Ffrom current cell

i
i
i
i

GE

H

Y o e
#

3%

I

.

12

04 Monda

. BB

ST S e hnns e Ga(SS AN e b e 00004 Kot v rente e St . 4% SN Seees Smen svren SOSMR $SIAE A4 S4wre C1e famre Wesh Serew el buwts Feved SHSSS MIM Sormd Se4t 4(H48 casen $5959 o SERED ErSt S4rar femms wbdne Shass fimee SRed $00m0 Feen e

GCETYAL

Inputs:
D. LOC

D. L{CH
D. BYTM

Quiputs:
RO = Va

Tval.: MOV
Determin

TEGT
BMI

Fetch ¢r

ST
BNE

Fetch #£r

MOV
MFP
MOy
B

Fetch #+

MOV
BIC
MFP
MOV
BIT
BEQ
SWA
BIC
BR

Fetch $r

TST
BNE

Fetch #+

MOy
HR

Fetch #r

%: MOV
BIC

y di-Dec—-87 08: 42 Page 38

TTi. GETVAL -~ Get value #rom current cell

o g s

is called to get the value from the currently open cell.

Address of cell from which value is to be fetched.
+l=fetch from user’s area, —1=Fetch from internal register.
O=Word mode., 1=Byte mode

o

lue obtained
Rz, —(BP)
e if we are fetching from user’s Jjob or internal cell
B D. LOCM i Internal or user job?
14 iBr if internal cell
om user’s job
B D.BYTHM iByte or word mode?
2% i Br if byte mode
om word
D. LOC, RO iGet address of value wanted
D {RO) iGet value from user‘’s area
(5P )+, RO i Return in RO
9%
om byte
D. LOC, R2 iGet address of word
#1, R2 iForce address to be even
D {R2) ;Get current contents of word
(SP)+, RO s Get word value to RO
#1,D. LOC iEven or odd byte?
3% iBr if low-order byte wanted
B RO ; Bwap bytes if high-—order byte wanted
#177400.: RO ;Clear high—order byte
9%

om internal register

B D.BYTHM i Byte or word mode?

124 iBr if bute mode
om word .
@D. LOC, RO iGGet the wvalue
9%
om byte
D.LOC, RZ itet address where we are to fetch
#1,R2 iForce address to be even
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GETVAL —— Get value from current cell
58 006724 011200 MO {R2).: RO
59 006726 Q32737 000001 Q000006 BIT #1.D.1.0C
&0 006734 001401 BEQ 13¢
&1 0087386 000300 SHWADB RO
62 Q06740 042700 177400 13%: BIC #177400, RO
&3 H
&4 ; Finished
& H
&H 006744 Q124602 FE: MOy {SP )Y+, Re
&7 006746 Q00207 RETURN

Fage 38-1

iGet the word value

i Even or odd byte?

;i Br if even byte wanted

i Bwap high—order byte to low—order
;Clear high—order byte
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SHOLOC —~ Display current address
SBTTL SHOLOC —-- Display current address

;:7 3 e e e o e 100 90 e v e A0 s 1 e Al S .t e st oA b e i S St o S oo oo S Soma Gpast e Smen S0 s 40908 Souet A GoRAD FOPRS S G000 S99 e S PS4 Saew. i LR 60000 $mime Sedne om0t HeeD S0 S0 BT SO LY S St P S0000 Solns Aaas
3 ; Display address of currently open cell.

4 H The address may be either in the user’s program space

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

& ;

7 i Inputs:

a ; D.LOC = Address to be displayed

2 ; D LOCM = Mode of address (+i==3xIn user’s program, =—l==>Internal cell)
10 i

11 Q06750 Q101446 5HOLOC: MOy Ri, -{(&P)

12 0086752 010248 MOV Rz, —{5P)

13 006734 010344 MO R3, —{&P)

14 00467546 010444 MOy R4, —-{GP)

15 ;

1é ; Determine if this is an internal or external cell

17 H

18 0048760 105737 0000006 TETB D. LOCHM s Internal or external asddress?

19 00&6764 DO2405 BLT 1% iBr if internal address
20 i

21 ; Display address of cell in user’s program

P H

23 004766 013700 0000006 MOV D. LOC. RO ;Get address to be displayed
24 Q0a772 004737 0071467 CALL LSTADR ;iDisplay relative to relocation base
25 006776 0004548 BR %

28 ;
27 ; Display name of internal cell
26 i
29 Q07000 013700 0000008 16: MOV D. L.OC. RO iGet address of internal cell
30 007004 QL27C1 0004007 Fay #INTADR, R1 iPoint to table of addresses of cells
31 007010 Q12702 177777 MOV #-1, Ra i Init for search
32 007014 Q035003 CLR R3

33 007016 020011 ag: 3 LMP RO, (R1) ; Is address below base of this cell?
34 007020 103404 BLO 3% iBr if yes
35 007022 010004 MU RO, R4 iGet address of interest

36 007024 161104 sUB {R1), R4 iDetermine distance from cell base addr
37 0070248 020404 CMP R4.R2 i Is this the closest we’ve seen so far?
38 007030 101002 BHI 3% iBr if not

39 007032 010402 M R4, R2 i Remember offset from nearest cell
40 007034 010103 MEN R1.R3 iRemember address of nearest cell

41 0070346 0&H2701 000002 3 SDD #2, R1 iFPoint to address of next cell

42 007042 020127 0004327 CHMP R1, #INTEND ;Checked all cells?
43 007044 103763 BL.C 2% il.oop 1f not
44 i
4% i Display register name
46 H
47 Q07050 1462703 Q00400¢ S5UR #INTADR, R3 iGet offset into address table
48 0070354 Q06203 ABR R3 iConvert to byte table index
49 Q070584 TTYOUT #7% iPrint "E"

50 00704846 Q05237 0000008 InNG D.PCOL. i Advance print column

51 007072 116300 0003627 MOvVB INTCHR{R3), O i Get name of internal register

32 007076 CTYYOUT iPrint register name

23 007102 QOB237 0000006 IMC D. PCOL i Advance print column

a4 H

55 3 Display offset from register

36 ;

97 0071046 QO37072 s’ R2 iAny offset from base of cell?



TEDBUG —— TEX-Plus
SHOLOC - Display current address
58 007110 (01411
5% QO7I1ig
&HO OC7IRT Q03227 0000008
61 007124 010200
b2 CO7130 Q04737 0057727
&3
LA
&G
&b Q07124 O12604
&7 007136 012603
68 007140 012602
69 007142 Q12601
70 007144  OQ0RZ07

debugging mo MACRO VOB5H. 04

%

BEQ
CTTYOUT
ING

Moy
CALL

Finished

MOV
MOV
MOV
MOV
RETURN

Monday 21-Dec-87 08 42

9¢
# 4+
L. PCOL.
R2: RO
PRTOCT

{8P)+, R4
(GP)+, R3
(SP)+, R&
(8P)+, R1

Page 3%-1

s Br if not

iPprint U4

iAdvance print column
iGet offset value
iPrint octal value for

offset
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LSTADR -~ Display address in user’s program

1 CEBBTTL LSTADR —— Dzrpiag address in user’s program

5 i LBTADR is called to display an address in the user’s program.

4 ; LETADR functions the same as SHOADR except that LSTADR checks the
5 i DPSLAA flag in the $F format register. If the DPSLAA flag is cleared
= i the address is displauyed in relative form:; if it is set, it is displayed
7 H in absolute form.

g i

“ H Inputs:

10 i RO = Address to be displayed.

11 i

a2 007146 LETADR:

13 i

14 i See 1if DPHLAA ig set in $F register

15 i

16 007146 03I27E7 0000006 O00Q006 BIT #DPELAA. D. PIFMT i Absolute addresses wanted?

17 007184 0010043 BMNE 1% iBr if yes

18 ;

19 i Display address with relocation base

O i
21 007154 (04737 0071727 CALl. SHOADR iDisplay address with relocation base
22 007162 000402 BR 7%
203 H
24 3 Display absolute address
=9 ;
26 0071464 004737 QOB7727 146 CALL PRTOCT iDisplay absolute address
27 H
28 H Finished
249 i

30 007170 QD020 9% RETURN



TEDEUG
BHOADR

&

10
11
i2
13
14
1%
1é
17
18
19
20
21

=2

23
=24
2

2&
27
28
25
30
31
32
33
34
35
3
37
38
39
40
41

B o -
e TEATE WS

~— Display
Q07172 010144
007174 010244
007176 0103446
Q07200 010444
007202 010004
Q07204 Q04737
DO7210 103414
007212 166304
Q07214 010300
Q07220 00&200
007222 004737
QO7226
007234 DO5237
007242 010400
007244 Q04737
DO7250 0124604
007252 Q126073
007254 0124602
Q072546 Q12601
DO7260 000207

address in

0000006

DOG772"

000000

user

debuaging mo MACRD V05 O
‘s program

SHO

4 Monday 21-Dec-87 08: 4

Fage 41

. EBBTTL  S8HOADR —— Display address in vuser’s program

St oS40 s o S S conat bt T seri Srem vt et o o v e Lot ey e ST SHAAR Semit S PSR Sere Sabte T Souns Skt bmewr SUaed 44000 1o0mb S04t 4onth Sases hett Somit Shnve Setn Soens Sutve S4400 Somet Homet o Seeas Seare eets Seeem Sware Sovee

BHOADR is called to display an address in the user ‘s program.
A& check is made to determine which relocation register the address

is relative to and if any.

Inputs:
R{y =
ADR: HOV
MO
MU
MOV

Determine i#f

MO
<ol
BCSH

Address

L

the address is printed as "r,o".

to display.

R1, ~(SP)
R2, ~(5P)
R3, —(5P)
R4, ~(GP)

address is velative to a relocation register

RO, R4 iBave original address
RELADR iDetermine if addr is relative to reloc regn
4% i Br if not

Frint relocation register number

s5UR
MOV
ALK
CAL

TTyouT

INGC

Print

MO
AL

Finished

MOV
MOV
M
MY

RETURN

L

affeet

-

D. RLBS{(R3). R4 ;Compute offset within the region

R3: RO ; Get register index

RO i Convert index to number
PRTOCT iPrint register number
#54 iPrint ", "

D. PCOL. iAdvance print column

within region

R4, RO
PRTOCT

iPet offset within region
iPrint the value

(8P)+, R4
(BP)Y+, R3
{GP)+, Rx
(EP)+, R
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RELADR ~- Determine if address is in releocation region

p—y

.8BTTL. RELADR —~— Determine if address is in relocation region

I oee ceate seomm o reats <romm v e atts M Beoat S0008 S et Sdods Sare Sorae et v S e e <0000 Sr SHims b ot HAH SO 18 CPSIS S Sesy. Parmy ikt Qeeen doums Smeeh Sror Soeme Soett e Sebn Senk: SEAY SS4Re $U000 L0nd S0 beans drtmt SemS $0008 S St pmee et s oot S Semed v Séemt SN St Sues $eESS YOS Se Se WAORY St Meere Gmen

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

r
.

W

4
51 H

& i Inputs:

7 RO = Address to be checked.

a i

9 i Outputs:

10 H C-flag cleared == Addreses is within a relocation region.

11 H C~flag set ==3 Address is not within a relocation region.
i2 ; R3 = Index to relocation region to be used with address.

13 i

14 Q07242 010144 RELADR: MOV R1, -{5P)

15 007244 0102445 MO R2, —{8P)

16 Q072646 010446 MOy R4, —{8P)

17 i

18 i  Bearch for relocation region defined below the address

19 ;
20 007270 Q03001 CL.R R1 ;Init relocation register index
21 007272 012702 177777 My #~-1,R2 ;Init closest offset value
22 007274 010203 MOV R2, R3 ; 8ay no relocation base found yet
23 007300 0058761 0000006 2% TST D. RLBS(R1) i Is this relocation register in use?
24 007304 001412 BEQ 3% iBr if not
29 0073046 020041 000000€ oMP RO, D. RLBS{R1) i Is address above this relocation base?
26 007312 103407 BLO 3% iBr if not
27 007314 010004 MOV RO. R4 iGet address of interest
28 007316 1466104 0000006 SUB D. RLBS(R1), R4 iCalculate offset within region
29 007322 020402 CMpP R4, R2 ;i Is this the closest one so far?
30 007324 101002 BHI 3% ;Br if not
31 007326 010402 MOV R4,R2 ; Remher smallest offset
32 007330 010103 MV R1,R3 iRemember relocation register index
33 007332 0462701 000002 3% ADD Bz, R1 iAdvance relocation register index
34 007336 020127 000014 P R1, #14. iChecked all relocation registers?
35 007342 101734 8gL.os 2% ;Br if not
3é ;
37 H See if we found a relocation region
3a i
39 007344 Q05703 T&8T R3 ;Did we find a relocation region
40 0072344 002002 HEE 5% iBr if yes
41 Q07350 000261 SEC ;i Bay no region found
42 007352 000401 BR 9%
43 007334 000241 0% LG ; Bay a region was found

44 ;
45 i Findshed
48 i
47 00735346 QL2604 P MW {(8P)+, R4
48 007360 012402 MY (SP)+, R2
4% Q07362 Q12601 MOy (8P)Y+, R}

30 0073864 000207 RETURN
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DOPRT -~ Print a text uviring

1 CBBTTL DORPRT  —— PFrint a text string

’:? § T ke e e e e ot i i 4 i st Sta et S S 4R S ke S S 4 ke P St S St 1500 P S S St S 4 S8 S s St Ut e 0 S ST S0t T S S et S e et S ot st S [Rp——
3 i DOMRT is called to print a text string.

4 i It directly calls routines in TETTY to print each character.
¥ ;

& ; Inputs:

7 H RO = Pointer to acsciz string.

a3 ;

9 Q073646 010144 DOPRT: MOV R1, —{5P)

10 007370 010244 MOV Ra, —{&P)

il ;

12 H Set up pointer to start of string

13 i

14 007372 010002 MV RO, R2 iGet pointer to start of string
15 Q07374 113701 0000008 MOVB CORUSR, R ;Get current job index number
16 ;

17 H Get each char out of the string and print it

18 ;

19 007400 112200 14 Mva {R2)+, RD iGet next char from string
20 007402 001411 BEQ =% iBr if hit null at end
21 007404 120027 0200200 oMPB RO, #2200 ils string terminated with a 2007
22 007410 001422 BEQ 9% i Br if yes
23 007412 QCALL PUTCHR iPrint the character
24 007420 003237 00000006 INCG D. PCOL iddvance print column
259 007424 0OQ076% BR 1% il.oop to print rest of string
26 ;
27 i Print Carriage-return Line—-feed at end of string
28 H
29 007426 012700 000015 2E: MOY #CR, RO iGet carriage return
30 007432 OCALL PUTCHR iPrint it
31 007440 012700 0Q0012 MOV #LF, RO iGet line feed

32 007444 OCALL PUTCHR iPrint it
33 007452 005037 0000006 CLR D. PCOL. i Bay we are back to column 1
34 ;
a5 i Finished
36 i
37 0074546 012602 PE: MOy (GP )+, Ri2
38 007460 012601 MOV (BP)+, R1
39 007442 N00207 RETURN
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DBEON —-- Place terminal in debug mode

1 CEBTTL DBGON - Plare terminal in debug mode

-3 3 e e bt s v Lot s b et e o e o St S s S, 028 2 e SO S A S S S e o S e sk S £n S S e SR S S i s S P e v 2 R S S . Y0t S0 e S St v ik SR e e o S Pt o o s
C i DBGON is called to place the terminal in debug mode.

4 ;

5 0074464 012700 0000027 DRGON: MOV #ONEMT, RO

&H Q07470 104375 EMT 279

7 007472 Q00207 RETURN

a

< CBRBTTL  DBGIFF ~-— Turn off terminal debug mode

1 0 B e e e e e ottt e i st et s bt e o et 2 e S S St S 5 g S 0t e M S s St S S St . o et i S e S st St [Sp—

11 ; DBGOFF is called to take the terminal out of debug mode
i ;

13 007474 012700 0000047 DEEOFF: MOV #OFFEMT, RO

14 QO75%00 104376 EMT 375

15 007502 000207 RETURN

1é

17 .8BTTL CHKADR —— hetarm;np if address is wvalid

18 3 e e et i it i ko ot e s i st e S o 28 i e A 10 109 41 S e o e e 001 S i e S, e 4 S g Y21 e e St S Sk, e e S, S 42 S, S0 R NS4 e St S e S0 S0t S RS v S S Pt S s K000
19 i CHKADR is called to determine if an address is within the
20 i range of the user’s program space.
21 3
25 ; Inputs:
23 i RO = Address to be checked
24 H
05 i flutputs
24 ; C~flag cleared == address is ok
27 i C-flag set ==2 address is invalid
283 i
292 007304 000241 CHKADN: CLC

30 007504 0Q0207 RETURN



TSDBUG -- TEX-Flus debugging mo MACRO V05 04 #Honday 21-Dec-87 08: 4 FPage 459

DECODE —— Decode instruction into symbolic form
1 CBBTTL. DECODE —— becoude instruction into symbolic form
5 i DECODE is called to decode an instruction word into its symbolic form.
4 ; The suymbolic form of the instruction is displayed on the console.
¥] ;
& i Inputs:
7 i R1 = Address of instruction to be decoded
a ;
4 H Outputs
10 i D. TLEN = Length (in bytes) of decoded instruction and operands.
11 ;
12 007510 010144 DECODE: MOV R1,—-(SP)
13 007312 010246 MOy R2, —{&P)
14 Q07314 0103446 MY R3, - {&P)
1% Q07516 N10444 MOV R4, ~{5F)
s Q07520 010548 MUY RS, ~{&GP)
17 ;
18 i Initialize instruction length to 2 bytes
i9 i
20 007522 012737 000002 0000006 MOV #2,D. TLEN ;i Bay base instruction length = 2 bytes
21 3 '
22 H Initialize column counter for decoded instruction display
=23 ;
24 007530 PRINT < o iFirst print a few spaces
25 00754z 003037 00Q00006 CLR D. PCOL. i Bay we are at column 1 now
26 H
27 H Fetch the instruction word
=8 i
29 007344 106521 MFPD (R1)+ ;et the instruction from user’s space
30 007530 012602 MO {BF )+, R2 i@Get instruction off of stack
31 i
32 i Bearch the instruction list for this instruction
a3 i
34 Q075532 012704 0117647 MOV #INEBAS, R4 iPoint to base of instruction decode table
3% 007534 010207 1% MY R2,R3 iGet instruction to be decoded
36 0075460 046403 000000 BIC IBEMSK (R4 ), R3 iClear operand fields in instruction
37 0075464 020344 Q00002 CMP R3.: I3$VAL {(R4) i I1s this the instruction?
38 007570 001411 BEQ 5% i Br if found the instruction
39 007572 116400 000005 mMOovB IBSLEN(R4), RO iet length of ascii name string
40 007574 005200 INC RO ; Bound up to word boundary
41 007600 042700 000001 BIC #1, RO
42 007604 062700 000006 ADD #IBENAM, RO ;iAdd size of base portion of block
43 0074610 040004 ADD RO. R4 iPoint to next instruction decode block
44 Q07612 000761 BR 1% iContinuve searching for the instruction
4% H
44 5 We have found the instruction in the instruction decode table.
47 i R4 = Address of instruction decode block.
48 i Display the symbolic name of the instruction.
4% ;
30 007414 114403 000005 LR MOVEB IBSLEN(R4). R3 iGet length of instruction mnemonic
51 007620 0460337 0000006 ADD R3. D. PCOL s Advance column counter
32 007624 (10400 MO R4, RS iPoint to the mnemonic ascii string
53 007&246 0462705 000006 ADD #IBENAM, RS
54 007632 112500 S MOVB {R5)+, RO iCet next char of mnemonic
55 007634 CTTYouT iPrint the character
54 007640 O77304 S0 R3, &% iloop if more chars to print

97



debugging mo MACRO V05, 04

instruction inte symbolic form

TSDBUG -— T8X-Plus
DECODE —— Decode
58
59
&
&1 007442 0186400
a2 0076446 DOSB100
&3 007630 Q40002
&4
1Y)
bbb
&7
68
&H9
70 Q0752 1146400
71 007656 004770
72
73
74
79 0074642 0Q12&00
786 Q07664 Q128604
77 00768646 Q126003
78 007670 012602
79 Q07472 012601
80 007674 000207

000000

000004
0142007

i

L P T S

i

Monday 21~-Dec-87 08: 42

FPage 45-1

Now mack out the instruction code from the instruction word leaving
only the operend fields.

MOV
COM
BIC

IBEMSK(R4), RO
RO
RO, R2

iGet mask value
iComplement it to leave the operand fields
iMask out 811 but the operand fields

Now call appropriate routine to display the operand values for
this instruction.

R1

R

Hou

MOVE
Ol

Finiched

MOV
MOV
MOV
MOV
MOV
RETURN

IBSTYP{R4), RO
ETYPVEC{RO)

{GP)+, RY
{(SP)+, R4
{8P)+. R
(8P )+, R
{(SP)Y+, R1

Address of word paest instruction.
{perand field values

{instruction word with instruction code masked)

iGet the operand type code for this inst
;Call appropriste operand display routine
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GDCxxx

12
13
14
15
ié6
17
18
19
20
=1
2
23
24
=29
26
27
29
29
30
31
32
33
34
35
36
37
38
39
40

—— Display
Q07674 Q0OO207
Q07700
Q07700 Q12700
Q07704 004737
Q07710 010200
007712 004737
0077186 000207
QO7720
Q07720 012700
007724 004737
Q07730 010200
Q07732 004737
Q07736 000207

000010
011734~

0106507

000010
011734~

0113427

debupging mo MACRO VOB, 04 FMonday 21-Dec~-RB7 08 47 Page 4é
instruction operands

CBBTTL ODCxxx —— Display instruction operands

TYP1 - Instruction has no operands.

BDCI: RETURN

; TYPE - Operand has a single gemeral operand.

6DC2:

; Tab over to operand field

, MOV #COLOPN, RO itet operand column number
Call ODCTAB i Tab over to opevand field

H Display the operand

MO/ R2, RO iet the operand code
CAalL. QODCGEN iDisplay general cperand

i Findished

RETURN

»

i TYPR —- Bingle register operand.

(One3:

i Tab over to the operand field
MOV #COLOPN, RO i Get operand column number
oAbl 3DCTABR i Tab over to operand field

i Display the register

MOV R2, RO iGet the register number
ALkl ODCREG iDisplay the register number
RETURN



TEDBUG - TEX~-FPlus debugging mo MACRO VO5 04 HMonday 2i-Dec-87 08: 45 Page 47

ODCxxx =~ Display instruction operands

1 S st o e e st s s v b - s o e S s e e, Sk 0, S T S . S S S S et e e e e e i S St e 57 S . St e St St i S P S P et Sttt 5 4 S
Py ; TYH4 —-— 4-bit absolute numeric operand

4 007740 ODC4:

5 H

1) i Tab over to the operand field

7 H

8 007740 012700 000010 MOV #COL.OPN: RO iGet operand column number
9 007744 004737 0117347 ALl ODCTAR ;i Tab over to operand field
10 i

11 i Display the value

i2 i

13 007730 010200 MOV R2, RG iGet value to display
14 007752 004737 Q03772 ALl PRTOCT iPrint the value

15 ;

14 H Finished

17 i

18 0077546 0Q0207 RETURN

19
=20 G e e e e st e e i et e s s i ot St i i At i i OB e P 404 S0t i e S et e e, Sk S S, S st (S 0 Sk 8 S S st S S S S fees S et e . S S S S S S S S R 3t et sk S 6 S it S St e
21 H TYHS - Condition code modification instruction
22 H
23 007760 ancs:
=43 i
25 ; Determine which condition code is affected
=2& B
27 Q07760 032702 000001 BIT #1.R2 i C-Flag?
28 007744 Q01404 BEQ 1% i Br if not
=29 0077866 .TTYOUT #°C
30 007776 Q3232702 000002 1% BIT #2, R2 iV—-flag?
31 010002 001404 BEQ g s Br if not
32 010004 CTTYOUT #°0
33 010014 Q32702 000004 S BIT #4, R2 s Z—-Flag?
34 010020 001404 BEQ 3% iBr if not
35 010022 CTTYOUT #7Z
36 010032 032702 000010 3% BIT #10, R2 iN-flag?
37 010036 001404 BEQ 4% iBr if not
38 010040 CTTYQUT $#°N
39 H
40 ; Finished
41 3
42 010050 005237 0000006 4 ING D. PCOL iAdvance column number

43 010034 000207 RETURN
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ODCxxx

o
COHDPNU WM -

[
ot

ie
13
14
15
16
17
18
19
20
21
20
29
24
25
26
27
28
29
30
31
ao
33
34
35
36
a7
38
39
40
a1
42
43
44
45
44
47
44
49
50
51

- TEX~Plus

-— Digplay instruction ocperands

010056

010056
010062

010064
010070
0106074
010100
010102
0101064
010110
010112

010114

010120

010120
010124

010130
010132
010136
010142
010152

0101546
010160

010164

012700
004737

010200
042700
Q32700
001402
052700
0046300
060100
004737

000207

Q12700
Q04737

010200
Q7027
Q04737

Q05237

010200
Q04737

DO0207

i
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FRtoe $4R0 tom e GHIBL ot e Seiem o G G beaas S 4000 Fondt O st e S $Saes Seess beree Sbme Srems butes SOmd VAR G0em SOt A4S SONH: Meosa IRS SSNNE SOLin Sheme SHAMY edes AR COMNA WTM Saeke beren ee Seomt e e

0ODCsH:

H
i

i

Tab over tc the operand field

000010 Moy #COLOPN, RO ibet operand column number
011734° CALL ODCTAB ;i Tab over to operand field
i Display the branch target
_ Moy R2, RO itet instruction word
177400 BIC #C377, RO il.eave only branch offset
Q00200 BIT #2200, RO ils offset negative?
BEQ 1% iBr if not
177400 BIS #17740Q0, RO :8ign extend the offset
1% ABL. RO s Convert word offset to byte offset
ADD R1,RO iAdd current PC address
0115707 Al ODCADR iDisplay the address
i Finished
RETURN
i  TYF?7? —— Register and general destination.
onez:
i Tab over to the operand field
Q00010 MOy #COLOPN, RO itGet operand column number
011734"° ALl ODCTAB i Tab over to operand field
5 Display the register
MOV R2, RO iGet instruction word
177772 ASH #-6, RO sRight Jjustify the register value
011342 CALL ODCREG iDisplay the register name
CTTYOQUT #COMMA iDisplay ", "
00000086 INC D. PCOL. i Inc column counter
i Display the destination address
MOV R2. RO ;Get the destination address descriptor
Q10630 CaLb ODCGEN ;Display the address
i Finvished
RETURN



TSDBUG —— TEX~Plus
-« Display

ODCxxx

SO NOUG D LR -

010166

010166
010172

010174
010200
010204
010214

010220
010222
010226

010232

012700
Q04737

Q10200
004737

Q05237

310200
Q72027
004737

000207

000010
011734°

010650

Q000008

177772
0113427

debugging mo MACRO VOB5. 04 Monday 21-Dec-87 0O8: 48 Page 49
ingtruction operands

§ T e e it trem cten e oot bt Tt it o st wos. oo foree o et S M S44be Sty H44En mive SrEme e Seine Samre (494 SR o1 Sete. SNEL S60SE ME femel Saese sesen Ghons Saets Noen: BHA Semee boeas 000 S B4R Semet SIS AR Sea SUUS St S4Aes e s Sbes Lo T SiNeD St

i Tab over to the operand field

MOV #COLOPN., RO ;Get operand column number
Call apCTAR i Tab over to operand field

; Display the source item

MOy R2, RO iGet the source operand code
CALL ODCGEN iDisplay it

CTTYOQUT #C0OMMA i Display ", "

ING D. PCOL. i dAdvance column counter

i Display the register decstination

MOV R2: RO iGet the register number
A5H #—-4, RO iRight justify
CALL ODCREG ;Display the register

3 Finished

RETURN
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ODCxxx

oy
SO OND O RN

-- Display
Q10234

010234 012700
010240 004737
010244 010200
0102446 072027
010252 004737
010256

010266 010200
010270 Q04737
010274 000207

instruction operands

000010
011734~

177772
010465307

0106507

§ S e tsen et brsoe orve nt smem sonts Hams o Fbte " oot S £4e e o Femen v s Srem D Feast Sains 0 4reva Saee SR I St Het Som. Pt 4GP S4mte Peivm FSveE eSS Peite SHPR GOSN Mot FAatb Sab Mt ESOR abem T Seew eces S et Fene S Srwet bo PSS S0MM eemm e remn Seves S oo Sree b FETES Sevwe e M S % S v

TYPY -~ Two general operands

anea:
i Tab over to the operand field

H

MOV #COLOPN. RO iGet operand column number
CALL ODCTAB ; Tab over to operand field

; Display the source opevrand

MO R2: RO iGet instruction word

AEH #—é, RO iRight jJjustify the source item
CAaLL ODCGEN iDisplay source item

CTTYOUT #COMMA iPrint a comma

i Display the destination operand

M R2, RO ;et destination item code
CALL ODCGEN iDisplay destination item

i Finished

RETURN
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ODCxxx -

[y
COONTU RGN

ot
[y

12
13
14
15
i6
17
18
19
20
21

2

&3
24
25
26
27
28
29

TEX~Plus

- Display
010274

010276 012700
010302 004737
010304 010200
010310 072027
010314 004737
010320

010330 005237
010334 042702
010340 010100
010342 006302
010344 1460200
0103446 Q04737
010352 000207

Q00010
011734~

177772
011342°

0000006

177700

01157067

debugging mo MACRO VOB 04 Monday 21-Dec—-87 08: 40 Page 51
instruction operands

o ettt i as0e 4miah S s boins 420 Pareh et St Soom Sbbnn Beate e ot Shtn e Sevts Sl Ao i Srate Soamn {10 Saaed OO Tebes o) FRGRS SN0 bie SANY Swes M et Sonim e Shvm MAre Svaie B4t Saben Seeee SAANR PSS SSASY Mo 4 SSUOH W Sreus S St Saoe iS00S Sbere S Fase SemRS 0 4hmn heven SHYM" memen o S Se Sdons ST St

i TYPLO ~— 80B instruction
ODC10:

i Tab over to the operand field

MOV #COLOPN, RO iGet operand column number
ALl ODCTAB ; Tab over to operand field

i Display the register number

MOV R2, RO itGet instruction word

ASH H—&, RO iRight justify register number
CALL ODCREG ;iDisplay the register name
CTTYQUT #COMMA iPrint comma

INC D. PCOL. iAdvance column number

i Display the destination address

BIC #HC77, R2 iMask out all but branch offset
MOV R1,RO ; Get the current P address
ASL R i Get 2% offset
SuUn R2, RO ;i Get destination address
Cabl ODCADR iDisplay the address
3 Finished
RETURN



TSDBUG —— T8X-Plus debugging mo MACRO VO35 04 HMondsy 21-Dec-87 08: 47 Page 52
ODCxxx —— Display instruction operands
1 3 e e e i e s e it b1 0k G st St S St i S et St St S i S St Mt 44 500 St RS SO St D S5 S ST P S 1 k) i S S S B 1 40 sns e e ema M Tt S e — e
P ; TYP11 -~ EMT and TRAP instructions
3 i
4 010334 aneLi:
5 H
é i Tab over to the operand field
7 i
8 010354 012700 000010 MOV #COLOPN, RO iGet operand column number
9 010360 004737 011734~ ol ODCTAB i Tab over to operand field
10
11 i Display the argument value
12 ;
13 010364 010200 MOy R2: RO i Get instruction word
14 Q10366 042700 177400 BRIC #~C377, RO iMask out all but operand value
1% 010372 Q04737 0087727 CALL PRTOCT iPrint octal value
14 i
17 i Finished
i8 ;
19 010374 0QQO207 RETURN
20
=21 § o —— Tttt o 1 e 2 1 S . S e S e e e b e e . o e
222 i TYP1e ~— Bingle floating-point operand
23 i
24 010400 apcia2:
29 ;
26 i Tab over to the operand field
27 ;
28 010400 012700 000010 MOV #COLOPN, RO ;et operand column number
29 010404 004737 011734~ CALL ODCTAR i Tab over to operand field
30 ;
31 i Display the floating point operand
32 i
33 010410 010200 MOV Ra&, RO iGet operand code
34 010412 004737 011542’ CaLL DDCFPU iDisplay general FPU operand
a5 ;
3é H Finished
37 i
38 0104146  0Q0207 RETURN
39
40 ot ! st . e s i e . b ot et e (o 2 e (R ! i e e e s e e e s o e
41 i TYP13 —— Floating accumulator and floating source operand.
42 i
43 010420 aDC13:
44 i
45 i Tab over to the operand field
46 ;
47 010420 012700 000010 MOy #COLOPN, RO iGet operand column number
48 010424 Q04737 0117347 CAlL ODCTAR ; Tab over to operand field
49 i
50 i Display the source operand
51 ;
52 010430 010200 MW R2, RO ;bet instruction word
53 010432 004737 0115427 CALL ODCFPU ;iDisplay the source operand
94 010436 CTTYOUT #COMMA ;Display comma
55 010444 0053237 0000008 ING D. PCOL. i Advance column number
5é ;
27 3 Display the accumulator number
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54
59
60
61
&2
&3
&4
a5

- TEY-Plus
~-— Display

010452
010454
010440

010444

010200
Q72027

Q04737

Q00207

177772

0114707

debvaging mo MACRO VO5. 04 #Monday 21-Dec-87 08 42
inetruction operands :

MOV R2: RO
AEH #-&: RO
call aDCACC

Finished

RETURN

Page Sz-1

iGet accumulator number
iRight jJustify
;iDisplay the accumulator number
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Ol xxx

12
13
14
15
146
17
18
19
20
21

22

23
24
25
26

- Display
010464

010466 012700
010472 004737
010474 010200
010300 004737
010504

010514 003237
0103520 010200
010522 072027
010526 004737
010332 000207

instruction operands

000010
011734~

Q106307

0000006

177772
011470

St ctotm beaes me v FrSeT e i o 004 mees St 0000 saom Satrs amt Sem Voot e S0 Yo sy S TS Seen Srow Bese Bem Seein §sove it S Sabes SHE S Peite Sestn H4ven SHbNE Soues SIees SHAR SRS Semce SHbmm SobRe e abdem SSENS Guart Soumm SSS Smiem Somms 44004 srem emive MMt FheeS Guere $0vee W MUY SH0N 444 COMAP SOOSS SHOES HORRD FOSLE SS008 PSS Saact wmmtt

-
ﬁ
T
R
i
T
ey
i3
11}
24
[N
pn
V=]
4
2l
mn
e
3
<
fo?
i}
o
=
jH]
3
o
i
n
pn
m
\-,'
o
[
]
Q
[t
=
2l
131]
Q
e
m
-aj
[v]
p
o

andlg:

i Tab over to the operand field
MOV #COLOPN. RO iGet operand column number
cabl ODCTAB i Tab over to operand field

H Display the source operand

MOV Ra, RO ;iBGet instruction word

CALL ODCGEN iDisplay the source operand
L TTYQUT #COMMA iDisplay comma

NG D. PCOL. iAdvance column number

H Display the accumulator number

MOV R2, RO itet accumulator number
ASH #~6: RO iRight justify
CAaLL ODCACC iDisplay the eaccumulator number

H Finished

RETURN



TSDRUG —— TEX-Plus debugging mo MACRO VO5. 04 Monday 21-Dec-87 09: 48 Page 54

ODCxxx -= Display instruction operands
3 B e ot i e e e et i o o St i e o i i oo B A St S S S S 1o B s St i o e oo smnds Sneat Senke vemen et S TS0 S SO St S D 0 PO St b St S o0 P Sages Senen B
= o TYPPLS - Floating accumulator and floating destination operand.
3 H
4 010334 oneis:
5 i
& i Tab over to the operand field
7 ;
8 010334 012700 000010 Moy #COLOPN.: RO iGet operand column number
? 010540 Q04737 011734° ALl ODCTABR ; Tab over %o operand field
10 ;
11 i Display the floating eccumulator
i2 i
13 010344 010200 MOy R2. RO iGet the accumulator number
14 Q10344 Q72027 177772 ASH #~4, RO iRight justify
15 0103852 004737 0114707 CALL ODCACC iDisplay the accumulator
14 010556 L TTYOUT #COMMA iDisplay comma
17 010566 003237 0000006 INC L. PCOL. iAdvance column number
14 i
19 i Display the floating destination
=20 ;
21 010572 010200 MOy R2, RO iGet the destination operand code
22 010574 004737 0115427 CALL (DCFPU ;Display it
23 i
24 i Fiviished
25 i

26 010600 000207 RETURN
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UDCxxx

AR

-~— Display

010602

0105602
010606

010612
010614
010620
010624
010634

010&40
010642

010646

012700
004737

010200
072027
004737

QOBA37

010200
004737

DOORCGY

instruction operands

000010
011734~

177772
011470~

0000006

0106507

H

TYP16 ~— Floating accumulator and general destination operand.

ODC1A:

}
i

}

Tab over to the operand field

MOV #COLOPN, RO ; Bet operand column number
CALL ODCTAB i Tab over to operand field

Display the floating accumulator

MUY Ra, RO iGet the accumulator number
ALH #—&, RO iRight justify

CALL ODCACC iDisplay the accumulator

L TTYOUT #COMMA iDisplay comma

INC D. PCOL. i ddvance column number

Display the destination

MOy Rz, RO iGet the destination operand code
CALL ODCGEN iDisplay it

Finished
RETURN
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ODCGEN

30
[~

31
32
33
34
3%
dé
a7
38
39
40
41
4z
43
44
45

- T8X-Plus

010650
010652

010654
010656
0106462

010666
010&670
0104674
010700

010702
010706

010710

010714
010716
010720

010244
010344

01000+
Q72227 177776
04270 177761

010003
042703 177770
0R0327 000007
0010043

004772 0113227
000402

004772 0113027

0124603
012604
000207

e twe M e ‘e
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- Display general operand value

.BBTTL ODCGEN —~— Display general operand value

ODCOEN is called during instruction decoding to display a general
operand of any mode.

Inputs:
RO = {perand value from instruction.
R1 = Address of word following instruction.

Outputs:
H1 is incremented if the addressing mode uses a value in memory that
follows the instruction.

ODCEEN: MV Rz, —{5P)

-

T S Vv

e e e e e
H

G

M R3, ~{&GP)

Get the addressing mode

MOy RQ. RR
AGH #-2, R2 iRight Justify 2% mode
BIC #Clb, Re2 iMask out all but 2% mode

Determine if the register is R7 or is in the range RO to Ré.

Moy RO, R3 itGet mode and register value

BIC #"C7,R3 iMask out all but register number
CHP R3., #7 iIs register R77

BNE 14

Addressing mode is relative to R7.
Call display routine based on the addressing mode.
RO and R3 contain the mode and register number.

AL AD7ZVECIR2) ;Call the processing routine

BR 9%
Jump to processing routine based on the mode

ol @ADRVEC(R2) iJump to processing routine
Finished

MOV (BP)+, R3

MO {8P )+, R

RETURN
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ODCGEN

L OND U B SR -

10
11
12
13
14
15
1&
17
18
19
20
21

2

23
24
25
26
27
28
29
30
31
32
33
34
3%
36
37
38
39
44
41
42
43
44

f4
w

44
47
48
49
50
51
52
53
54
55
56
57

010722
010726

010730
010732
010742
010744
010730
010740

0610762
Q10766
010776

011000
011002
011012
011014
011020

011022
011024
011034
011036
011042

011044
0110446
011056
011066
011070
011074

011076
011100
011102
011110
011112
011114
011120

TEX-Flus

Q04737
000207

0100464

012600
004737

OOORCY

004737

Q00207

010044

012400
004737
000207

010044

012600
004737
000207

010046

G12600
004737
QOO0

010044
10852

062737
012600
00473

012600
004737

0113427

0113427

0107307

0107627

Q10730

0107307

000002

Q115707

0107307

debugging mo MACRO V05 04
~= Digplay general operand value

0000006

i Mode
ADRMDO:

i
; Mode

ADRMDL:

H

i Mode
ADRMD2:
H Mode

ADRMD3:

H

i Mode

ADRMDA4A:

H

; Mode

ADRMDS:

H

i Mode

3
ADRMDE:

Monday 2i-Dec-87 08: 42
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Display routines for registers RO through Ré&

2 = R

CAaLL ODCREG
RETURN

1 - (R)

MOV RO, -{8P)
STTYOUT #7¢

MOV (5P )+, RO
ALl ODCREG
CTTYQOUT #7)
RETURN

2 == {R}+

CALL ADRMD1
STTYOQUT #7+
RETURN

3 —- @(R)+

MOV RO, —(&P)
STTYOUT #7@

MOy {(SP)+, RO
Call ADRMD2
RETURN

4 - —(R)

MOV RO, ~(SP)
CTTYOUT #7—

MY {SP)+., RO
Call ADRMD1
RETURN

D o-- @-(R)

MV RO, =(8P)
STTYODUT #7@
CTTYOUT 87—

My (8P)+, RO
ALl ADRMD 1
RETURN

Ho—- XA{R)

MOV RO, —(5P)
MEPD {Ri}+
ADD #2, D, TLEN
MOy (8P )+, RO
CaLL ODCADR
MOV {8P )+, RO
CALL ADRMD 1

Page D7

iDisplay register

iB8ave the register number
;Open paren

i Recover the register number
iDisplay the register number
iClose paren

iPrint "(r)"
iPut in trailing plus sign

;i Save the register number
iPrint "@"

iRecover the register number
iPrint "{(r)+"

i Qave the register number
iPrint "

iRecover the register number
iPrint "(r)"

i Bave the register number
Print "@-"

-

-

Recover register number
Print "{(r)"

.

i Save the register number
itet the vector base address
i Bay instruction uses 2 more
i Fet value to RO

;Display the address

i Recover the register number
iPrint "{(r2"

bytes
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ODCGEN -~ Display general operand value

58 011124 QQO207 HETURN

oe i

&0 i Mede T o—— @X{(R)

&1 i

62 011126 010044 ADRMDY: MOV RO. -(&5P) i Save register number

&3 011130 CTTYOUT #7@ iPrint "ev

&4 011140 Q124600 MOV {8P)+, RO i Recover register number
&3 011142 004737 0110767 Tal L ADRMDA iPrint "x{(r)*

&6 0111446 Q00207 RETURN
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ODCGEN - Display general operand value
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= i Display routines for the various modes with R7.

] i

4 ; Mode & —— #n

3 i

& 011130 AD7MD2: . TTYOUT #‘# iPrint “#"

7 011160 106321 MFPD (R1)+ iGet the value onto the stack

8 011162 062737 000002 0000006 ADD #, D, ILEN ;Bay instruction uses 2 more bytes
7 011170 Q12500 MOV {(BP)+. RO iGet the value

10 011172 204737 0116727 CALL ODCNE ; See if value should be printed as neg number
11 011176 103002 BCC 9% iBr if it was a negative number
12 011200 004737 Q057727 Call PRTOCT iPrint as an octel value

13 011204 Q00207 P RETURN

14 i

15 H Mode 3 ~— @#address

1é i

17 011204 AD7MD3: | TTYOUT #-/@ iPrint "e#"

18 011216 CTTYQUT #7#

19 011226 106521 MFPD (R1)+ iGet the address
20 011230 062737 000002 0000008 ADD #22, D. ILEN iAdvance the instruction length
21 0112346 012600 M {SP)+, RO itvet the address
22 011240 004737 011570 CALL ODCADR iDisplay the address
23 011244 000207 RETURN
24 i
o5 i Mode & -— address
26 i
27 0112446 106521 AD7MD&: MEPD (R1)+ itGet the address
28 011250 042737 000002 0000006 ADD #2, D, TLEN iAdvance the instruction length
29 0112546 012600 MOV {SP)+, RO i Get the address
30 011260 060100 ADD R1,R0O iRelocate the address
31 0112462 004737 0115707 CALL ODCADR iDisplay the address
32 011266 000207 RETURN
33 ;
34 i Mode 7 -~ @address

35 ;
36 011270 ADZMD7: | TTYOUT #/@ iPrint e

37 011300 000742 BR AD7MDS iGo display the address
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ODCGEN —— Displauy general operand value
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2 ; Jump table used to dispatch to the correct display routine for
2 i addressing modes using registers RO through Ré.

4 ;

5 011302 01072:2° ADRVEC: | WORD ADRMDO iMode O

& 011304 Q10730° . WORD ADRMD1 i Mode 1

7 0113086 0107&837 . WORD ADRMDZ2 i Mode 2

8 011310 0110007 . WORD ADRMD3 iMode 3

g 011312 0110227 . WORD ADRMD4 iMopde 4

10 011314 011044° . WORD ADRMDT i Mode 5

11 011314 0110747 . WORD ADRMDA i Mode &

122 01122 0111267 . WORD ADRMD7 i Mode 7

13 3

14 H Jump table used to dispatch to the correct display routine for
15 i addressing modes using register R7 (PC).

1é :

17 011322 0107227 ADZVEC: | WORD ADRMD{O iMode O

18 011324 0107307 . WORD ADRMD § i Mode 1

19 011324 01115807 . WORD AD7MD2 i Mode 2
20 0113230 0112067 . WORD AD7MD3 iMode 3
21 011332 0110227 . WORD ADRMD4 iMode 4
22 011334 0110447 . WORD SDRMDO i Mode 5
23 011334 01124867 . WORD AD7MD6 iMode &6
24 011340 0112707 . WORD AD7MD7 i Mode 7
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DCREG —~ Display register name

1 CHBBTTL ODCREG - Display register name

3 P ODCREG is called to display the name of a register.
£ B

o] H Inputs:

& ; RO = Register number

7 ;

8 011342 010044 ODCREE: MOV RO, —~{(8P)

g H

10 i Determine which register this is

11 i

12 011344 042700 177770 BIC #C7, RO iClear all but the register number
13 H

14 ; See if this is R7 (P{)

15 ;

16 011330 020027 000007 CHMP RO, #7 ilIs register PC?

17 011334 001011 BhE 1%

18 011356 STTYOUT H#P s Display "PCV

19 011366 CTTYOUT #/C
20 011374 000427 BR 9%
21 :
oyl i See if this is R& (SF)
23 i
24 011400 20027 0000086 1% SMP RO, #&4 iIs register SPY
25 011404 001011 BNE 2% iBr if not
26 011406 CTYYOUT #78 iPrint "SpY
27 011416 STTYOUT #P
28 0114246 000413 BR 9%
29 ;
30 i This is a register in the range RO to R3,
31 i
32 011430 2% . TTYOUT #°R iPrint "Rn"
33 011440 0114600 MOV (89P), RO i Get register number
34 011442 042700 177770 BIC #+C7, RO
35 011444 062700 000060 ADD #0, RO iConvert to ascii digit
36 011452 S TTYOQUT iPrint it
37 i
38 i Finished
39 i
40 0114546 062737 000002 0000006 9%: ADD #2, D. PCOL. i Advance print column counter
41 0114864 012600 MOV {(5P)+, RO

42 011464 QQ0207 RETURN
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ODCACC —- Print & fleoating point accumulator name

CBBTTL  ODCACC —- Print a fleoating point accumulator name
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i Print the name of a Fleating point accumulator.

i RO = Accumulator number
011470 Q10044 ODCACC: MOy RO, ~{5P)
; Print Aln

H

e
= OSSN DGR e

12 011472 CTITYOUT #-7A

13 01150 CTTYQUT #°C

14 011312 011400 MOV (SP), RO

1% 011514 042700 177774 BIic #+C3, RO iClear all but ACC #
16 011820 062700 000040 ADD #/0, RO i Convert to ascii char
17 011524 CTTYDUT iPrint the #

14 i

19 ; Finished

ety ;

21 011530 062737 Q00003 00000086 ADD #3, D. PCOL iAdvance print column number
22 0115346 012600 MOy (8P )+, RO

23 011340 Q00207 RETURN
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ODCFPY -

011542

011544
011550
011532
011556

0115460

011564
0118566

Print general

010044

032700
001003
004737
000402

Q04737

012600
000207

debugging mo MACRO VOB5. 04 Monday 21

floating point operand

00Q0O70

0114707

0106507

. BBTTL

Inpute:

L TR VoS

ODCFPU: MOV

.‘
Determine if

- e

BIT
BNE
oAkl
BR
H It is not an
1%: Call

; Fiviished

9% MOV
RETURN

ODCFPU is called to display a general fleating point operand.

~Dec—~87 OB: 42 Fage o

ODCFPLU ——~ Pyint general floating point operand

e e s o o st o Yo e Svimm Yovet e Supms S e M S S4fee Smamn M ks $0000 S S ArSAS IOt (Sbte TS S Hinre HASh SHiAS BALkS Mt st Svers 48003 seveh Suven S0 owame Beren

RO = Floating point operand mode and register 3.

RO, —{5P)

it is a floeting point accumulator

#70, RO ite mode = O {accumulator)?
1% iHBr if not

ODCACC iDRDisplay an accumulator name
& 3

accumulatar

ODCGEN iDisplay general operand

(SP )+, RO
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ODCADR -~ Display decoded

1

P

3

4

5

=

7

a

‘:l')

10

11

12 011570 010044

13 0115372 010344

14

19

14

17 Q11574 004727 01186727
18 0114600 103031

19
20
21
22 011602 032737 0000006
23 011610 001023
24 011612 004737 0072627
25 Q1161é 103420
26
27
28
29
30 011620 010003
31 011622
32 0114632 010300
33 011634 Q4737 Q071727
34 011640
35 011650 062737 000002
346 0116586 000402
a7
38
ag
40 011660 004737 005772
41
4.2
43
44 0116464 012603
4% 0116646 012600
44 QL1670 Q00207

0000006

0000D0G

BT S o S s sttt Sttt s S0 s e e ot T e e oo Aot e St i (s St

e e e e
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instruction address

CEBBTTL ODCADR -~ Displsay decoded instruction address

e ot ran e bom S et St Gkt 4 R b St S Tt 0000 b Fodas oot e dnins SRt Seee Sr AN St Shamn Soemt v e

ODCADR is called *o 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 "[r.offsetl".

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

Inpute:
RO = Address to be displayed.
QaDCADR:  mov RO, —{5F)
MOy R3, —{GP)

. me tes

I T T

%

Determine if address chould be shown as a negative number

CALL ODCNEG
BCC s iBy if yes

Determine if address is relative to a relocation base

BIT #DPEDAA, D. PFMT i 8Bhould address be absolute?
BNE 1% iBr if yes
CALL REL.ADR i See if address is within relocation region

BOg 14 iBr if address is not within relocation region

Address is within a relocation region.
Display in the form "L[v,addressl”

MOy RO, R3 i Save the address
CTYYOUT #°L iPrint "[vr, address )"

M R3, RO ;Get back address
CALL. SHOADR ;iDisplay the address

STTYOUT #71 iPut in closing bracket
ADD #2. D. PCOL. i Advance print column counter
BR 9%
Address is not relative te 8 relocation base
CaLL PRTOCT iDisplay the address

Finished

MOy (5P)+, R3
MOV {SP )+, RO
RETURN

i Should this be shown as a negative number?



TSEDBUG

i..:f-"?
33
34
35
36

- TEX-Flus
UDCNEG —- Determine 1if

011472

011672
0116764

011700
011702
011712
Q11714
011714
011722

L -y

011724
011726

011730
011732

debugging mo MACRO Y05 04

CBRTTL

H

Monday 21~
values should be shown as negative

ODCNES is called to determine if an address or value should be displayed

Dec—87 08: 42 Page &4

ODCNEG ~—— Determine if values should be shown as negative
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H as a negative number.
i Currently, the only values that are shown as negative numbers
i are -1 and -2
; Inputs:
; RO = VYalue to be tested.
H Outputs: ]
i C~flag cleared == Value was displayed as @ negeative number.
; C—-flag set == VYalue is not displayed as a negative number.
ODCNER:
i See 1f this is a value to be displayed as a negative number
020027 177776 CHP RO, #177776 i Is this a negative value?
103414 BLO 9% iBr if not
i This is a negative value
010044 MOV RO, —{&P)
CTTYDUT # 7 - iPrint minus sign
011600 MOV (5P). RO ;Get the value
005400 NEG RO iNegate it
Q04737 0057727 CaLl PRTOCT iPrint it
0124600 MOV {SP)+, RO iRecover original value
000241 CLO i This 1s a negative number
000401 R 10%
H Finished
OQO261 G SEC iThis is not a negative value
000207 10%: RETURN
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ODCTAB —— Tab to & specified column

1 CBRTTL ODETAB -~ Tab to a8 specified column
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3 i ODCTAB is called to tab over to a specified print column.
4 i

o i Iinputs:

& i D.PCUL = Current print column number.

7 ; RO = Desired print column.

8 i

g i Butputs:

10 ; D.PCOL = New print column after tabbing

11 H

12 011734 010045 INCTAB: MOy RO, — (5P

13 ;

14 i Print spaces until we reasch the desired column

15 H

16 011736 Ldi: . TTYOUT #SPACE iPrint a space

17 Q11748 Q03237 0000008 INC D PCOL iAdvance columm number
18 011752 0237156 0000008 CMP D. PCOL, (&P) ;Reached desired column?
19 011734 103767 BLO 1% iloop if not
20 i
21 i Finished
22 i
23 0117460 012600 MR (BP)+, RO

24 0117&62 000207 RETURN
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1

3

4

5

&

7

a

9
10
11
12
13
14
15
16
17
18
19
=20
21
26
23
24
23
2é
27
=28
=29
30
31
32
33
34
35
34
a7
38
39
40
41
42
43
44
45
4.4
47
48
449
B0
31
Sl
53
54
55
956
97

011764

Q117644
DIL778
012010
012022
012034
012046
012042

TEX—-Flus deb
Inmstruction

000000
Q0000
000004
000005
DO000H

wnging mo MACKRO VOB 04 Monday

decoding tables

CHBRTTL

21-Dec—-87 08: 400 Page H6

INSBAS ~—- Instruction decoding tables
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Table used for decoding & FDF-11 instruction into symbolic form.
Each

instruction is detined by an invocation of the INSTR macro

Argument 1 = 14 bit mask used to mask ocut the operand portions

Argument
Argument 3
Argument 4

;3 which takes 4 arguments. The four arguments are:

of the instruction word.

Yalue of instruction after mask {arg 1) has been applied.
Operand type code for the instruction.

Symbolic name for the instruction.

&2

# N #

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

TREMER
IBEVAL
IB®ETYH
IBSLEN
I BENAM

3

L P O

Ted T e Mr e e Ml Mo e e e e e el

NSBAS:

-~

INGTR
TNSTR
INSTR
INSTR
INGTR
INGTR
INSTR

i

. MACRO
. HORD
. WORD
. BYTE
. NCHR
. RYTE
CABCTIT
. EVEN
. ENDM

QO0000.
00000,
00000,

O
)

Tupe codes
TYP1
TYP2
TYP 4
TVPDS
TYF&
TYH7
TV
TYP 1O
TYH11
TYP 122
TYP 13
TYP14
TYF LY
TYF 16

0B B 0B HEHEEH

it

Mask

0 i Mask value

P iInstruction value

4 sperand tuype

5 il.ength of instruction mnemonic text string
& ;Btart of instruction mnemonic text string
INSTR MASK, VALUE, TYPE, NAME

MASK

VALUE

TYPE

NAMLERN, MAME

NAMLEN

7 NAME /

INSTR

for the dinstruction operand types:

No operand.

Single general operand.

4-bit absolute numeric operand.

Condition code modification instruction.

Branch offset ocperand.

Register source, general operand destination.

General source and destination operands.

Register and loop offset (50B).

EMT and TRAP instructions.

Single floating point general operand

Floating point accumulator and floating source operand
Floating point accumulator and general source operand
Floating point accumulator and floating destination operand
Floating point accumulator and general destination operand

Define the instructions

Code Type Name

QO0020, Ty, HALLT
000001, TYPI, WALT
000002, TYPR!L, RTI

GOQ000, 000003, Ty, BRPT
200000, 000004, TYII. nr
000000, 000005, TYHI, RESET
000000, 00000&, TYII, RTT
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INSBAS ~— Instruction decoding tables

28 012074 INGTR QOO077, 000100, Ty, JMP
99 (12108 INGTR QOGO00, 000207, TYI'1, RETURN
60 012122 INSTR 000007, 000200, TYFI, RTS
61 012134 INGTR 000007, 000230, TYI'4, SPL
b2 012144 INGTR 000000, 000240, TYii, NOP
&3 012160 INSTR 00017, 000240, TYPMS, L
&4 012170 INSTR 000017, 000260, TYFS, SE
&3 012200 INSTR 000077, 000300, TYPZ, SWaB
bbb 012212 INSTR Q00377. 000400, TYPFO, BR
&7 012222 INGTR 000377, 001000, TYP4, BNE
68 012234 INSTR Q00377, 001400, TYFG, BEQ
67 Q12244 INSTR Q00377, 002000, TYPG, BGE
70 0122460 INSTR QO0377, 002400, TYPA, BLT
71 012272 INSTR 000377, 003000, TYPA&, BET
72 012304 INSTR D0A377, 003400, TYPA, BLE
73 0123164 INETR 000077, 004700, TYPO, CAalLL
74 012330 INSTR QDO777, 004000, TYP7, JER
73 012342 INSTR QUO077, 005000, TYPD, CLR
76 012354 INBTR 000077, 005100, TYP2, COM
77 Q12346 INSTR 000077, 005200, TYPX, ING
78 012400 INGTR QO0077. 005300, TyPRo, DEC
79 Q12412 INSTR 000077, 005400, TYPD, NEG
80 Q12424 INSTR DOOO77, 005500, TYPD, ADC
81 012434 INSTR DO0O77, Q0B400. Ty, 8BC
82 012450 INSTR 000077, 005700, TvP, T8T
83 0124462 INSTR QOQO77, 0046000, TYPD, ROR
84 012474 INSTR 000077, 006100, Ty, ROL
85 012506 INSTR QO0077, 0046200, TYPD, ASR
86 012520 INSTR D00077, 006300, TYFR, ASL
87 0123532 INSTR QOO077, 006400, TV, MARK
88 012544 INSTR QO0077, 006500, TYFD, MFPI
89 012536 INSTR QOOO77, 0064600, TYFD, MTP I
0 012570 INSTR DOOO77. 00&700, TYRD, SXT
91 012602 INSTR QO7777, 010000, TYF9, MOy
e 012414 INSTR QO7777. 020000, TYP7, CMP
93 012626 INSTR QO7777, 030000, TYP9, BIT
4 Q12640 INSTR 007777, 040000, TYFY9, BIC
?5 012452 INSTR QO7777, 050000, TYP9, BIS
946 0126454 INSTR RO7777, 0&0000, TYPYD, ADD
?7 012676 INSTR QOO777, 070000, TYPH, MUL.
8 012710 INSTR DOO777, 071000, TyPa, DIV
99 012722 INGTR QQO0777, 072000, TvYPa, ASH
100 012734 INSTR 000777, 073000, TYPS, ASHC
101 012746 INSTR 000777, 074000, TYP7, XOR
102 012760 INSTR 000007, 075000, TYPI1, FADD
103 012772 INSTR 000007, 075010, Tvri, FauUB
104 013004 INSTR 000007, 075020, TYPI, FMUL.
103 013014 INSTR 000007, 075030, TYP1, FRIv
106 013030 INSTR 000777, 077000, TYP1Q, SOB
107 Q13042 INSTR QOOB77, 100000, TYPG&, BRL
108 Q13054 INSTR D00377. 100400, TYPG&, BMI
109 013066 INSTR QO0377, 101000, TYPG&, BHI
110 013100 INSTR QO0377, 101400, TYPS, BLOS
111 013112 INSTR 000377, 102000, TYRA, BYC
112 013124 INSTR 000377, 102400, TYPa, BVE
113 013136 ITNSTR Q00377, 103000, TYPa, BCC

114 013130 INSTR Q00377, 103400, TYPa, BCS
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INBBAS -~ Instruction decoding tables
115 0131462 INSTR 00377, 104000, TYFIL. EMT
116 013174 INSTR QOG3ZT, 104400, TYPIL.  TRAP
117 013206 INSTR OQ00N77,. 1035000, TYID, CI.RB
118 013220 INSTR O00077., 103100, TYPa, comMB
119 013232 INSTR 000077, 103200, TYF2, INCB
120 013244 INSTR 000077, 103300, TYP2, DECB
121 013256 INSTR 000077, 105400, TYP2, NEGB
122 013270 INSTR QON077, 103300, TYP2, ADCH
123 013302 INSTR 000077, 105600, TYP2, SBCB
124 013314 INSTR QO0077, 103700, TYHZ, TSTB
125 013326 INSTR DOQO77, 106000, TYH, RORDB
124 013340 INSTR QOQO077, 106100, TY¥H. ROLEB
127 013352 INSTR 000077, 1046200, TYR:D, ASRB
128 0133464 INSTR QO0077, 106300, TYPZ, ASLB
129 013374 INSTR QOQO77, 1046500, TYPI, MFPD
130 0134190 INSTR QOQ077, 106600, TYPRD, MTPD
131 013422 INSTR PO7777, 110000, TYPY, MOVB
132 013434 INSTR 007777, 120000, TYP9, CHMPE
133 013444 INSTR QO7777, 130000, TYPY, BITH
134 013460 INSTR QOF777, 140000, TYPY, BICE
135 013472 INGTR DO7777, 1350000, TYPY, BIgn
136 013504 INGTR QO7777. 160000, TYP?, SuB
137 013514 INSTR 000000, 170000, TYPI, CFCC
138 013330 INSTR 00000, 170001, TYPI1, SETF
139 0135342 INSTR 000000, 170002, TvyPl, BETI
140 013354 INSTR 000000, 170011, TYHI. SETD
141 013564 INSTR 000000, 170012, TYP1, SETL
142 013600 INGTR QON077, 170100, TYPZ, LDFPS
143 0134614 INSTR Q00077, 170200, TYP2, 8TFPS
144 Q134630 INSTR 000077, 170300, TYP, STST
145 013642 INSTR QOQ077, 170400, TYPI1z, CLRF
144 0134654 INSTR QOQ077, 170500, TyYPig, TSTF
147 013646 INSTR Q00077, 170600, TYP1Z, ABSF
148 013700 INSTR 00077, 170700, TYP12, NEGF
149 013712 INSTR QQ0377, 171000, TYPi3, MULF
150 013724 INSTR Q00377, 171400, TYP13, MODF
1851 Q13736 INSTR 000377, 172000, TYP13, ADDF
152 013750 ITNSTR Q00377, 172400, TYPI3. LDF
133 013762 INSTR Q00377, 173000, TYP13, 8SUBF
154 013774 INSTR 000377, 173400, TYP13, CMPF
155 014006 INSTR 00377, 174000, TYPLIS, BTF
156 014020 INSTR 00377, 174400, TYPI13, DIVF
1857 014032 INGSTR POQ377, 1735000, TYPl&,  STEXP
138 014044 INSTR Q00377, 175400, TYF1&,  SBTCFI
159 014062 INSTR POO377, 176000, TYPL1&.  SBTCFD
160 014074 INSTR 000377, 176400, TYP14, LDEXP
141 Q14112 INSTR QO0377, 177000, TYP14, LDCIF
162 014126 INSTR 000377, 177400, TYP13d, LDCDF
163 014142 INSTR Q00077, 106400, TYPZ, MTPS
164 014154 INSTR QDOO77, 106700, TYP, MFPS
165 014184 INSTR V77777, 000000, TYPI, Cararars
lééd 014200 INSEND:
167 i
168 i Address vector used to jump to correct routine to decode and display
149 H the operands associated with an instruction.
170 ;

171 MACRO TYPDEF TYMAM, RTN
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INSBAE -~ Instruction decoding tables
172 TYPNAM = L =TYPVEC
173 . WORD RTN
174 . ENDM TYPDEF
175 ;
174 i Define the tuypes
oy .
178 014200 TYPVEL:
179 014200 TYPDEF TYPL1,0ODCH ;i Mo operand
180 014202 TYPREF TYPZ, (ODC2 i 8ingle general operand.
181 014204 TYPDEF TYP3, 0DC3 i8ingle register operand {(RTS)
182 014206 TYPDEF TYP4, ODCS id4—-bit absolute numeric operand.
183 014210 TYPDEF TYPS5, ODCH iCondition code modification instruction.
184 014212 TYPDEF TYP&, ODCE i Branch offset operand.
185 Q14214 TYPDEF TYP7,0DC7 iRegister source, general operand destination.
1846 014214 TYPDEF TvYPg. Onia iRegister destination, general source operand
187 014220 TYPDEF TYP®, ODC® i General source and destination operands.
188 014222 TYPDEF TYP10,0ODRC1O iRegister and loop offset (S50B).
189 014224 TYPDEF TYP11.0DC1L JEMT and TRAP instructions.
190 014226 TYPDEF TYP12.0DCLZ2 iOne floating point operand.
191 014230 TYPDEF TYP13,0D013 iFloating accum and floating source operand.
192 014232 TYPDEF TYP14.0DC14 ;Floating accum and general source operand.
193 014234 TYPDEF TYP1IS,0DCIS iFloating accumulator and floating destination
194 014234 TYPDEF TYP1&6,0DCLA iFloating accumulator and general destination.
195
1946 000001 . END
Errors detected: 0

*#¥% Assembler statistics

Work file reads: O

Work file writes: O

Size of work #ile: @416 Words ( 38 Fages)
Size of core pool: 17720 Words ( 70 Pages)
Operating system: RT-11

Elapsed time: 00:01:3%. 45
DK: TSDBUG, LF: TEDBUG=DK: TEDBUG. MAC/C/N: &YM



TSDRUG

Cross reference table

sDBGEBK
$DEBUGR
Lo VL

ACRNUM
ACRVAL
AD7MDZ2
AD7MD3
AD7MD&
AD7MD7
AD7VEC
ADRMDO
ADRMD1
ADRMDZ2
ADRMD3
ADRMD4
ADRMDS
ADRMDé&
ADRMD7
ADRVEC
Bk L
BREPAC
BRKCHK
BRIKENT
BRIKRST
BRKSET
CHKADR
CMDAT
CMDATI
CMDB
CMDBK 1
CMDBKS
CMDBESP
CMDCR
CMDDCD
CHMDEXP
CHMDG
CMDLF
CMDM
CHMDP
CHMDR
CHMDRSE
CHMLS
CHMDSL1
CHDSLH
CHDTAR
CMDTBL
CMDUP
CHMDUS
CHMDVEC
CMDX
COL.OPN

e s 4
T %

s HIE)

1-33
1-34
10-32
41-27
H54~16
58-18
&334
29-42
G20
5864
58~17#
58-27#
58-364
S&~34
D7~
B7-11%
O7=20H
D7 -Rb6#
57344
57 ~d2#
57-51#
B7-62%
B&~29
1-714
1-724
713
i-21
767
7-24
15-20
=~30
12-7#
2-35
10~-224
2~29
@45
P
=2-33
2-32
==-36
243
2~37
238
2-39
=24
&40
16-7#
=2-f
=4é
244
2-44
2-31
- 284%
=41
1-80#

B S e

debuoging mo MACRO
VOB, O4)

R )
b-177
20-27
45-5%
5514
58~3&
&=t
P
Fldl
5914
55—
58-37
5924
59174
59-5
5720
57—
598
399
5910
57-H0
5912
5954

2
S &=
b=l
2474
8-14
4 G- 294}
13--&i
12--35
15--0%
12~
10-8
22T
PR TLH
11~
13-0Gd
1604
18-5&
19-54%
16-163
1454
21~
lé--ciodt
11220
10-&%
17-9#%
223
226
1234
Q- iy 7
18--53
d&-14
5403

{GREF

22-5
47 -9
5712
60-18
bH5-14
30104
29-154

5923

559-17
5737
5¢ -7

59-al1

592
9911

7 -8

PR RNE ©

2035
10214

-39

22-113#

46-33

55-8

YOSL, 04

d2-22
4732
97-15
60-19

D746

2230
1117

21-17

20-30

478

3227
4735
5721
40-26

3757

hA]
n
R

b e N
ey o

ny
g

48-8

33-17
47--38
5727
60-27

59—~&

48-33
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33-42
48~41
5735
60-32

ny-18

498

0

3426
49-15
57-43
H0-36

308

3522
90-16
o744
61-12

a1-8

39-49
9116
o7—&3
61-13

528

39-52
va2-54
o8-6

61-17

na-28

39-59
93-15
°8-17
63-31

22-47
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Cross reference table

COMMA
CORUSR
CR
CROHAR
CRLF

DEBKST
D&CKBK
D$DBRK
D$DMON
D$DVAL
D$FBRK
DEIBRK
DHINIT
D$IPND
DERUN

D$SBRK
D$SSTP
D&TSTP
. BRKAD
. BKNM
BRSV
. BYTM
. CBRK
. DADR
DOLD
DTRG
END

FLAG

UUCUDDTDUD

. ILEN
. LAC

oo

L.OCH
. Lval
. MASK
. NMBE
MMBF
PCNT
PCOL

sooooog

. PFMT
. P8
RO
R1
Re
R3
R4
RS
Ré&

UEToEDUDD

1-75%#
1-32
I~&94
1 —-903#
1-92#
2728
1-30
1-33
1-28
1-29
1-30
1-31
1-28
1-34
1-30
1-33
1-28
1-28
1-34
1-25
1--28
12
1-25
1-35
1-29
1-29
129
1-31
1-28
T-77
17-&0%
26—-30
28-19#
1-34
1-25
20-31#
3767
i-2&
133
1-33
1-31
1-295
1-32
1-34
33473
AT G2
H 51

1-35

TEX-Plus

debugging mo MACRO V05, 04

48-41
L-10
1-91

2032
S-31

2741

24-3

17-60
943
728

195
b8

54413

1759 %
8-130
g~
191 0%

23-13
5em 4 34
7 -4

17l

26-37

28-244%

10-10%
55

21-9

37-49

11-18

10~ 1%
3-31

30-38

30-P8
775

10-33%

3427 %

4842

332
3-30
322

3-23

{CREF

VOGE. Q4)

4915
4315
1-93
2119
5-39
2756
2424
2410
7-14
7465
19--17
714
714
2314
7y il
g-10
7-14
765
VA=Y
1513
26—-84
2Ol &%
1012
ey Er V32
19-10%
246—40
2644

&R
195
2hH-49#

10-234#
g-9%
21-13%
38-27
12-8%
102258
g-32

30-54
F79%
11-28
as-g#
491 &4

40164
4~17+
ST %
7403
7414
7424
Dt 4
PR E
T b

D016

2-18

?-5
2768
25-21
257
26—26

B-&
26-37

777

768

7-71

26-26
8-&
7-84

151

R7-42

2024

26--32
R7-23%

b-28%
8-6
19 -84
2653

18-9+
10-7
2118+
38-34
3bH-15%
12-6

23-15%

1695

18-53+%
3523+
SL-17%

6322
S-R&H%
74
8--45
8-44
8--43
H-44
945
8-39

Gl-16

1815

LG
An-b

2653
249
2-12

8-5

228

3-8

26-b6é
g-12
86

24-16

R7-47

21-11

@17

2727w

714

B8
1917+
2459

21-13
11-12
212
3638
A7-18
lz—-32

Aty 34

lé&-18#
20 5%

39504
DR Bo¥w

T35
728

7o e
Tl

I
e 0

7-21%
8104
D31 b4
26-64

4520+
127+

22-21 %

38-51
37~21
14~736

2725

20-17%
39-0D3#
S33-16%

g8-53#
g-49

a~42
841
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16-26
854
Pé-75

3728

Trl2

H-12
248
prl ST

57534
12-33
2u-DhHE
a8-5é4
3817
14-51

215
39604
54| 7

8-5H6%

19-5

7-39%

8-28
24-10
2eH-85%

58-8+#
13-22
3é-16%
3859
3918
i8-6

2114
41-28%
55-17#

8-07%

5516

43-a9

21-14

764 #
8-54
AY4—-bH%
27-11

O8-c0#
13-29
3732
a9-23

31-19%
43245
BO—40#

26-30

26—53
2664

38-4646

7-45
16~26%
289~7
27-32

58-28%
20—-10#%
37-39
39-29

32-23%
43-334#
el-21%

26~b64

768
16-31%#
25-21#
27-39

20-18
3742

32-28%#
45-25%
63-35#

27-7

7-71#
17-30%
2624 %
27-54

20-26%
37-61%

33-18#
45-91+#
b5—-17#
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table

Cross reference

o

. R7

. RLBS
. §P8V
. BTAR
. SVCH
. VIFL

ggouog

VarL
. VALL

oo

D. vaLz
DBEBRK
DRGENT
DBEINI
DBRGOFF
DREON
DRGRUN
DBETRP
DECODE
DOPRT

DP$DAA
DP &L AA
EMSIIV
EM$IRB
EM$EIRC
EMEIVC
EMEIVL
EMSNTL
ERRPRT
EXIT1

EXIT2

FLGBRK
GETCHR

GETCHMD
GETVAL
IBSLEN
IB$MSK
IBENAM
IBETYP
IBsvVAL
INSBAS
INSEND
INGLEN
INTADR
INTCHR
INTEND
LF

LSTADR
L8TTXT

LEW?
NAMLEN

1-27
mE-T3
1235
i-21
1-31
1-25
1-24
20-20
1-26
1-2&
w08
1-2&
1-21
1-21
41z
8-11
788
4-21
1-21
11-24
3~31
23-25
1-35
1-35
1-88#
1--894
1--85#
1-86H#
1-87#
1904
F-43
7-80
8-49%#
15-25
P26
31 -GH
G 3H
10-11
4539
45-36
4542
45-70
45-37
435-34
HE~1b6A#
17~-37
JERaIRs
3
3-35%
1-704#
5-38
9-34
14-42
27-1é
123
Gb—D1

debuaging mo MACRO V05, 04

325
R7-14
3--34
Rl
23-11
31-182
P13
216
BT
-1 4%
e LS,
Gl
ISR RO L
Gewg3if
&34
44—133
4454
Geeth sy
S 1133
R7-HT7
5--139
277
Sl
40~1é
2974
2911
18-34
P-4
14124
30130
1421
g-05#

28-7#
@--37

10-15
10-24

45-61
45-03
bé~1&H#
bb—1 G
HEH—484

17708
2976
317
G
1-91
2715
5136
14-4%
27-19
b Lék
SG-518

{CREF V05, 04

G4-lbr
27~&1
13-23

701

31i-314%
QP2
2215
Q-3 3 %
G-
2217
G134

1434

1434
1610

18~13

1035
38134
66-174
bé&--1 4%
Hé6H-184

3930
2970

2-19
27-18

F—5
14~53
27-34

\‘."J e 1 7 E=3
bb-52

5~ D%
2T b
14-23%
a6 -9

Bi-41%
11-9
36-13
14-13
13-10
Bh-18
1418

12-9
2741

1511
1620

18-24

1135

3R-87
39-51

1817
27-62
10-14
18-5

2746

bo-5%
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537
2962

1437

13-11

15-5
14-23

15=7

16-8
RA7-96

18--34

18-27
3924
10-28
18-8

2749

bé—-33

14-29

1&-27
14-31

1&—029

16-1%
27-68

8]
~g
i
h
favs

18-54

14~57

18~42
40~12%
10-34
20-29

2757

7344

41—

16-5

1915
1519

12-18

1765
36

D774

29-19

18-85
12-19
20-34
35-20%

Hi-54

16-16

16-7

30-80

43-31
12-25
21-16
35-R4

HE-549%

17-13

164-18

2114
43-7%

3068

29-68

13-17
21-21

A5-4

&64H-5

17-15%

17-21

21-19

30-17

13-20

2p-24

66—-00H

17-26%

18-57+#

19-4

22—

30-30

13-31
22-29

b66~58

17-37

20-6

19-9

22-27

30-71

14-28
27-13

bb—-56#
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Cross reference table

NEWCMD
NEWLIN
NUMCMD
NUMINT
Oneil
opcio
apeii
OpCiz2
ODC13
onci4
onci1s
OpCié
oD
0Dpe3
opc4
ODpes
ODCé
apc7
opes
apce
gODcAcCe
ODCADR
ODCFPU
ODCGEN
ODCNEG
ODCREG
ODCTAR

OFFEMT
ONEMT
OVRHC
PRTBYT
PRTOCT

PRTRS0
PRTWRD
PSHCHR

&Hb-57
b&—63
bH-69
bLoH-75
b&-81
bH6-87
b6—-93
b6-99
66H-105
66-111
6b6-117
bHb&-123
Héa-129
66133
bh&—-141
bLba~147
66—-153
b6~139
bE-165
o-55
O
2-234#
3-17#
46-54%
D144
G244
SE-24#
S2—-434
5344
G-~
DD -4
45~10#
46-29#
47-4#%
47 ~23H
4G~ A4k
48294
4944
S0-44#
Da~&1
4820
Sa--34
4&4-20
58-10
4639
11-21
03-9
1-654#
1-&4a%
1-32
10-27
13-19
ng-12
18-7
10-12
A ey
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&&-074#
bhH—-E3H
bEH—HH
&b6~7 0D
&H&E-BLH
H&-B7#
&S
b&-FTH
bL&-105#
bh-111#
Gb6-117#
b6-123%
LHOH—1294%
bH-—-1.35%
boH—-141#
66—-147#
HO—103#
b6-159#
he-1460#
793
11-14
@-38
29-69
baH—-17T
bH-1uh
HE&—1HY
H6—-1970
bE&—~191
b&-1592
LTI
&6 194
He—-180
b6-181
66187
LHb--180
bé&—-184
b&H—-18G
bb-186
66187
53222
3125
52053
48-47
&£3-17
4840
4&-- 15
547
44-13
4415
43l
33314
13-4
&340
34~
w7 2

18- 14

{CREF VO5. 04)

h6-58
H6~64
H6-70
hb-76h
be&—-82
6688
Hb~74
66—-100
66~106
b66-112
66—-118
bLb&—-124
66—-130
b6—136
H6—-142
66148
bb~154
bb6—-160

94
14-24

54175
57 ~55
5422
4914
bA-1 54
4922
46-34
559

4330

14-41
&4-28

33T
18-47

&H45—-58%
bb-64H#
bb&-=7 0
béb-7 b#
L6824
o684
b6~944
66~100%
bb~-106#
bé~112#
b6-118#
bb~1294%
bb-130#
td~136H
Hé&—-1424%
bé&—~148#
b6—-154%
bo6—-160%

2011
1526

u5--15
o822
6284
90-15

115

479
Go-124%

29-24
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bbH-59
bb-H5
bE-71
bb-T77
H6-83
bHH—-89
6595
b6-101
b&-107
bb—113
bhE—-119
©éd-125
656-131
b6-137

b4H~143

b6—-149
bb-155
bb-161

3510
146-32

2748

bb-OTH
bb&~&55H
bb~-71H
bo6-77H#
66—-83%
66-89H
66954
b&~1014
b6~-1074#
b6~1133%
bb—-1194%
bb6-1254%#
66~1314
661374
bb—-1434
bb6~-1494%
b6-155%
bb6-161#

18-62

&R-14
&3-124

w3-14

S57-14
48-34

32-84

3050

bS5 =60
bé-bb
bb-72
H6-78
6\5“84
&H&6-F0
bb-26
bH-102
66108
bob-114
bb6~120
tob-126
boH-13:2
H6—~-138
66—144
6HE-150
bh-156
bh—162

19-22

3072

bo—-&0OH#
bo-bé&H
boH-724
b6-784
&6-84%
HE-FOH
boH-P64
b66-102%#
66-108#
66-114#%#
b6b6-120%#
boh-126%#
bH~1324
661384
bb—1444%
66~150#
bb-156#
b6-162#%

20-36

Db6—-14#

50-9

40-26&

31-414%

bé-61
bb-67
66-73
b6-79
66~-85
6b6~F1
bb&-97
66-103
bb-109
bb—-115
bb-121
bb—-127
b6~133
b6-139
66~-145
b6-101
bb—157
66~163

b2-19

219

41-26

bb-&1#
bOE~6TH#
b6—73#
H66-T79%
66—-85#
b66-91#
bbH-97H#
66—-103#
66-109#
b6—~115%#
bob-121#
66-127#
bb6~133#
66-13%9#
6&6&-145#
bb-151#
boH~157#
b6~143#

22-14

29

41-33

bb-62
6668
b6-74
66--80
6686
bb6-92
6698
66-104
66-110
bb-116
66-122
b6-128
66—-134
66-140
bb-14646
66-152
66-158
bb—-164

v2-a29

47-14

bb-62%#
b6—-468H#
66-74#
66—-80#
66-86#
66-92#
b66-98#
66—-1044
66~110#
b6~116#
b6-122#
66~-1284%#
b6-1344
66~140#
bb-146%#
b66—-1524
66—-158#
bb6-164#%

ve2-48

92-195
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Cross reference table

P&SK
PUTCHR
R50CHR
REL.ADR
SETLOC
SHOADR
SHOBRK
SHOLOC
SPACE
STRVAL
TAR
TMEGRT
TRCTRP
T8DBUG
TYP1

TYP10O
TYP11
TYP12
TYP13
TYP14
TYP15
TYP16
TYPZ

TYP3
TYP4
TYPS
TYPS
TYP?
TYPB
TYPS
TYPVEC

UMODE
UPMODE

132
1-32
1--97#
41-18
10-&
13-30
7-92
12-18
1744
1849
1-73#
1-91#
1-794
1-&#
&H&~51
LHE~105
66-106
b6—115
bHb6-1435
thé&~149
&b— 180
H6-155
H&—157
bHH~58
bHé&~84
66123
bbh—-164
bhb&—-60
H&-61
bbh-53
GéE—56
bé-112
b&-74
L&~87
b6-21
GoH-1874#
45-71
&H6-189
1-30
1-30
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BTl 44
43-23
18-29
42144
10~721
1400
27—
12-24
6516
-7

PR
2 =rde!

2355
7025

L& G
L6~ 137
&é&-- 1864
&b~114
b&H-144
&H-1150
bh-141
&6~19734
boH-158
Créa~&s
&oH-EE
bé&H~1l4
EéaH-180H#
bob-181#

sb—-1112
Ge-101
fn iy

bl

b&-178%
s&-190
807

130
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B3
43-30
18-32
63-24
11-11

H&E-53

66-138

661894
bb—147
bH6-151
bé-- 194

&H&—15Y
&E&~73
b6~3h
661D

HH-183%
HE-HB
b&~-114
bHE-180¢
bE-98
bH6~93

b6—-177
bb&-191

5 o B
P a2

43-32
18-35

36134
41-10#

=0-33

2218

7-58

boh-54
bb6—-139

béh~148
&&-152

bb—-1944
b&~T73
&6—-88
bb—-126

bb&—-69
6h-1844

bb~99
66~94

66-180
boH-192

g-57

bb-55
b 140

fh-120H#
HH=-130

=Y
HhH—-8Y
b&—127

G&-70

bE-100

bh=935

b&—-181
bH&H-193

2d-21

8-53

bHé-Th
bb~-141

b&-154

bb-77
H&6~50
66-128

b&-71

b&-18&H

b4

tH6-182
Gé&~-194
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a2

Q-lidy

Hb=157
bé 165

Hd-154

ééa—08
GE—-117
bbH—129

bé—T7 2

H6-131

66~183

b&=59
66=179%

b&H-79
66118
66-130

66—-107

bH6-132

b6—-184

37-11%

=Y Rl P4

HE-1914#

&6—-80
b6-119
bb6-142

bé6-108

66~133

6H6~185

Hbe—-102

66~81
b6—-120
b46—-143

66~—109

bb6~134

66-186

66—103

6682
b66—-121
b6-144

b6-110

66135

b6—187

66~-104

66-83
b66-122
66—~163

bb6-111

66~136

b6-188
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Cross reference table (UREF V05 04)

.CMB 10~32 20-27 220 32-22 327 33—-17 3342 34-26 I0-a22 39-49 379-52 39-59

41-27 4550 4729 47-32 47-35 47-38 48-41 4915 90-16 51-16 o2-54 93-15
54-16 Do~1d 9712 D7-15 D721 9727 5730 5743 9744 9763 u8-6 o98-17
a28-18 S8 60-18 6019 HO-2é HO-27 GO -3 &H0-34 bl-12 61-13 61-17 63-31
&3-34 Ga--20 bO-16

. TTYIN 1-178 3118

. TTYOU 1-17# 10-32 20-27 22~5 322 32-27 3317 33-42 34-2é 35-22 39-49 39-52
39-59 41-27 45~35 4729 {4732 47--33 4738 48-41 4915 B90-164 gl-16 52-54
B3-15 Sd- L 291 83712 5715 5721 OF -7 5735 9743 w744 97-63 n8-4
58--17 3g-18 38-346 60~-18 HO-19 LH0-26 Gy -27 &H0-3:d 6036 bdl-12 61-13 61-17
H3I-31 6334 b5 bo—-16

ERR 1-444 P43 14-~21 14-34 15-~11 18-34 S9-51 2974 3080

INSTR & & 2K &&H-31 H&-5e b6—-53 &é—-54 6655 HE-56 b&-07 H&E-58 bb-D9 66~60 bb—-561
b&~&a bH&5-53 bb—6H4 Gb—63 bE=-His b&~4HT bH-468 b&—-6Y 66-70 bb~71 bb-72 64673
6574 Ha-T Hb6-T76 b6&~77 béH-78 6679 HE-80 6681 6682 6683 bb-84 6685
HoH-B6 6687 H6—-88 &6H-89 bHH-~F0 66-91 H6-~-92 b&—-F3 bb-94 66~95 66-96 b66-97
H6-98 LAY &6~-100 bé&—-101 bbH-102 b6~103 bhb—104 b6H~105 bbH-106 b6-~107 66—-108 66—-109
bHH-110 &GoH-111 bé&-1152 &66-113 bh-114 Hb6-115 He—1lé bb-117 H46-118 b66~119 66-120 66—-121
bHE&-120 bh-1:23 beH—-124 b&—-125 boH-126 b6—127 HAH-128 bb-129 b6&6-130 6b6~131 b6-132 66~-133
b6-134 GHE-135 b66—136 bob—137 b66-138 66~-139 Hb~140 b6~141 té~-142 b6-143 66144 b6-145
bH6-146 b&-147 66-148 bo6—-149 H6-150 b6~151 thh—-152 66-153 b6~154 b6~155 66~156 66—-157
&6-158 &b 159 Hé=160 bHé—161 bb-1462 b6—-163 bh—164 6&h-163

OCcAaLL 1394 43123 43-30 4332

PRINT 1564 S5~134 936 -9 10-14 10-28 10--34 12-19 12-25 13-17 13-20 13-31
14-28 14-42 14-45 14-53 18-5 18-8 2029 20-34 21-16 21-21 22-24 22-29
27-13 27-16 2719 27-34 P T 2749 2757 45-24

TPRINT 1494 S-31 D37 P-5 129 16-8 1419 17605 20-32 21-14 21-19 2:2-22
227 S3-20 27 -7 27— a7-41 27 -5 2768 35-6 35-7

TYPDEF  &&-171# bo-179 66—-180 bb~181 bH-182 66—183 téh—-184 bb-185 b6H-186 66187 66188 66~189

H6~190 bH6-191 bé&—-192 HE-193 S~ 194



