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1 .TITLE TSDBU&G -- TS5X—-Plus debugging module
2 .ENABL LC

3 . DSABL GBL

4 . ENABL AMA

5 000000 .CSECT TSDBUG

& 000000 014527 TSDBUG: . RADS0O /DBG/ ; Bystem overlay id
7 o i it e o e S o e S e e S - -

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

10 Copyright (c) 1984,

11 S¥H Computer Systems. Inc.

12 ; Nashville: Tennessee USA

i3 All Tights reserved.

14

15 Macro calls

16

17 CMCALL CTTYIN, . TTYOQUT

18 ;

19 i Global definitions

20 H

21 . GLOBL. DBGENT, BRKENT, DBGBRK, DBGTRFP

22 H

o0 i Global references

24 ;

25 . GLOBL D. BYTM, D. BKAD. D. RLBS, D. §VCH, D. NMBF, D. L.OC
26 . GLOBL D.VvAL1,D. VIFL,D. VALZ2, D. V2FL, D. LOCM

27 .GLOBL D.RO.D.R1.D.R2,D.R3:D.R4,D.R5.:D. R&6:,D. R7
28 . GLOBL D. FLAG, D$5STP., D&DBRK, D$IBRK, D$SBRK, D. BKNM
29 . 8LOBL D. BKSY, D$DMON, D. DADR, D. DOLD, D. DTRG

30 . GLOBL. D%DVAL., D$IPND. D$BKST, D. PS, UMODE, UPMODE
31 . GLOBL D. 5PSV, D. NMBE. D. START. D. END, D$FBRK

32 . GLOBL.  PUTCHR, CORUSR, OVRHC, UPMODE, PSW, D. PCNT
33 . GLOBL LSW9, $DBGBK, D$RUN, D. LVAL, D. MASK, D$CKBK
34 . GLOBL D$INIT, $DEBUG, D. PCOL, D. ILEN, D$TSTP

35 . GLOBL D. PFMT, DP$DAA, DP$LAA. D. CBRK

36 . GLOBL D$ISPC

37 ;

38 i Macro definitions

39 H

40 . MACRO OCALL ENTADD

41 CcALL OVRHC

4 . WORD ENTADD

43 . ENDM ocALL

44 ;

45 . MACRO ERR ERRMSEG

46 MOV ERRMSG, R1

47 JMP ERRPRT

48 . ENDM ERR

49 ;

50 . MACRO TPRINT STRING

51 . IF NB STRING

o MoV STRING, RO

a3 . ENDC

34 CALL DOPRT

55 . ENDM TPRINT

wé ;

57 . MACRO PRINT STRING

-
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58 JSR R2,LSTTXT
59 .ABCIZ  */STRING'Y
&0 . EVEN
61 . ENDM PRINT
&2 i
63 i EMT argument blocks to control terminal debug mode
&4 H
63 000002 001 111 ONEMT: . BYTE 1,111 ; Turn on debug mode
66 000004 000 111 OFFEMT: .BYTE 0,111 i Turn off debug mode
&7 i
68 i Ascili character values
69 i
70 O00015 TR = i5 iCarriage-return
71 000012 LF = i2 ilbine—feed
72 0Q0007 BEL.L. = 07 ; Bell
73 000010 BKSPAC = 10 ; Backspace
74 000011 TAB = i1 i Tab
75 000040 SPACE = 40 i Space
76 000054 COMMA = 54 ; Comma
77 ;
78 ; Assembly parameters
79 ;
80 000020 TRCTRP = 20 ; Trace trap flag in PSW
81 000010 COLOPN = 8. ;Column number where operand is to go
a2 ;
83 i Error messages
84 H
85 .NLIST BEX
86 000006 111 156 166 EM$IRC: ASCIZ /Invalid RADS0O character/
87 000036 111 156 166 EM$IVC: _ASCIZ /Invalid command/
88 000056 111 156 166 EM$IVL: . ASCIZ /Invalid value/
89 000074 111 156 166 EM$IIV: . ASCIZ /Invalid register/
90 000115 111 156 166 EM$IRB: .ASCIZ /Invalid relocation register/
21 000151 116 165 155 EMS$NTL: ASCIZ /Number too long/
92 000171 015 012 124 TM$GRT: . ASCIZ <CR><LF>/TSX-Plus debugger/
23 000215 000 CRLF: . BYTE 0
24 000216 015 200 CRCHAR: . BYTE CR, 200 iPrint CR only
25 ;
96 H RADDO character table
9?7 i
?8 000220 040 101 1022 RDOCHR: . ASCII / ABCDEFGHIJKLMNOPQRSTUVWXYZ$. #01234546789/
99 . EVEN
100 . LIST BEX

~
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i § St 0t s e s S o i 10 G S et S ) 1 S e ot 1 G, G Bt Sl (1 o G Lt b et e s e e e e e
§ i Table of command characters

4 000270 057 CMDTBL: . BYTE s i/

5 000271 134 . BYTE N\ i\

6 000272 100 . BYTE ‘@ P

7 000273 137 . BYTE ‘L P

8 000274 041 . BYTE o F

7 000275 133 . BYTE ‘r i L

10 000276 135 . BYTE ‘] PR

11 000277 102 . BYTE ‘B i B

12 000300 107 . BYTE ‘G i @

i3 000301 il . BYT 1 i I

14 000304 115 . BYTE ‘M i M

15 000303 120 . BYTE ‘P i P

16 Q00304 122 . BYTE ‘R i R

i7 000305 123 . BYTE ‘8 ;i 8

18 000306 130 . BYTE X i X

19 000307 015 . BYTE CR i Carriage-return
20 000310 012 . BYTE LF i Line—feed
21 000311 136 . BYTE . i Up arrouw
22 000312 010 . BYTE BKSPAC i Backspace
23 000313 011 . BYTE TAB ;i Tab
24 000024 NUMCMD = . ~CMDTBL
EZ . EVEN
=4 H
gg ;3 Parallel table of command processing routines
29 000314 001652’ CMDVEC: . WORD CMDSLH i/
30 000316 001730 . WORD CMDBKS i\
31 000320 002136° . WORD CMDAT i @
32 000322 002232’ . WORD CMDUS I
33 000324 0022527 . WORD CMDEXP P
34 000326 002036 . WORD CMDDCD F
3% 000330 003730° . WORD CMDRSB PR
36 000332 0025546 . WORD CMDB i B
37 000334 002640 . WORD CMDG i G
38 000336 003000° . WORD CMDI i I
39 000340 003462 . WORD CMDM i M
40 000342 002714’ . WORD CMDP i P
41 000344 0023547 . WORD CMDR i R
42 000346 002744° . WORD CMDS i 8
43 000350 003224~ . WORD CMDX i X
44 000352 003542° . WORD CMDCR ; Carriage-return
43 000354 003574° . WORD CMDLF i Line—feed
46 000356 0040727 . WORD CMDUP ; Up arrow
47 Q00360 0040460° . WORD CMDBSP ;i Backspace
48 000362 003034~ . WORD CMDTAB i Tab

-~y
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—
OQONOCURBWUN -

000364
000365
0003646
000367
000370
000371
000372
000373
000374
000375
000376
000377
000400

000402
000404
000406
000410
000412
000414
000416
000420
00042
000424
000426
000430
000432
000434

060
061
062
063
064
065
066
0&7
123
115
106
102
122

000015

000000¢G
0000006
0000006
0000006
0000006
0000006
0000006
0000006
0000006
0000006
0000006
0000006
0000006

i Table of internal register names

INTCHR:

NUMINT

H

. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE
. BYTE

. EVEN

‘0
‘1
‘2
‘3
‘4
’5
‘&
‘7
‘5
‘M
‘F
‘B
‘R

. ~=INTCHR

i Parallel table

INTADR:

INTEND:

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

DUUDUUDUUDUUD

of addresses of

RO
R1

. R2

R3
R4
RS
R6
R7
PS

. MASK
. PFMT
. BRAD
. RLBS

e tes Ms e M s M. e Cme fee  fea e tes

e e e e s e e e fer e e fme ws e

$0
$1
$2
$3
$4
$5
$6
$7
%5
$M
$F
$B
$R

o e et o Soaes 000 T et ats S g 40w e ovms oo o e e et e e oS S4VHS B4t S ShimS Samwt SHISS SHF MMSFS fevme S0uSS Souie WSSy SOUS Pines Seese S sese Shett Mo Yhre Shkes Saden SHes S Lhegs SurgS Setms Sieee dhrn Sadbe Seltn IBSeS SRR beeet Sesde eSS Seeas Seaeh SHOSR SHNSS Berm oS Sea SOORS SH S S SR SO S SN G St

(8P)

{PC)

{(PS)

{Mask word)

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

internal register cells

%0
&1
%2
$3
$4
E 3
56
$7
$8
+M
HF
$B
£R

(SP)

(PC)

(PS)

(Mask word)

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

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

i .8BTTL DBGENT —-— Enter debugger to start program

2 B e et e o e e e e 7 e - e e it i e e
3 H DBGENT is jumped to when & program is started under the debugger.
4 i The following information is on the stack:

5 ; Q(SP) = PC of start point.

6 i 2(8P) = PS5 to start with.

7 H

8 000434 DBGENT:

? i

10 ; Initialize the debugger

11 ;

12 000434 004737 0042267 CALL DBGINI i Initialize the debugger

i3 ;

14 i Set starting address and initial PGSW

15 ;

16 000440 012637 0000006 MoV {SP)+, D. R7 ;i Set starting address

17 000444 (12637 0000006 MOV {(SP)+, D. PS ; Bet starting PSW

18 ;

19 i Enter debugger
20 ;

21 000450 000137 001054 JMP DBGRUN ;Enter debugger

-~
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DBGTRP -—- Entry from trap

MONDUDdWN-

Q00404

000454
000456

000460
000464
000470
000474
000500

000504
000514
000520
000522
000556
000560
000614
000620
000624

0004634
000642
000646
000652

000456
Q00442
0004670
000674

005704
001077

012637
012637
012637
012637
010037

020527
001017

0004146

013700
004737

042737
013704
013705
000137

013706
052737
005037
000137

0000006
0000006
0000006
0000006
000000¢e

000001

0000006
0072767

000000C
0000006
0000006
001054

0000006
0000006
0000006
001510

0000006

t’ e e e e e e e Nes  Mws e

IBG

L

L R T

?

1%
2%

4%

i v W W e e

Q%

T8T
BNE

R4
104

.8BTTL DBGTRP —— Entry from trap

DBGTRP is jumped to if a trap occurs in a program running under the
debugger.
On entry, the following values are set up:

O(8P) = Saved RS

2{8P) = Saved R4

4(8P) = Trap PC

6(5P) = Trap PS

RS = Trap code (1==3XTrap 4, 2==>Trap 10)

R4 = Non-zero ==» Trap within debugger
TRP:

See if the trap occurred in the debugger or in the user‘s program

;i Trap in debugger or user‘s program?
iBr if trap occurred in the debugger

Trap occurred in the user’s program.
Save entry information.

MoV
MoV
MoV
MoV
MOV

(8P)+,D. RSB

(SP)+,D. R4

(SP)+,D. R7 i Trap PC
(8P)+, D. PS ; Trap PSW
RO, D. RO

Print trap entry message

TPRINT

cMP
BNE

PRINT

BR

PRINT

MOV
CAL

TPRINT

L

#CRLF
RS, #1
1%

;Go to a new line
i Trap to 4 or 107
iBr if trap to 10

<Trap to 4 at location >

2%

<Trap to
D.R7,R0O
LSTADR
#CRLF

Enter the debugger

BIC
MOV
MOV
JMP

#<DEDBRK ' DEIBRK 'D$SBRK>, D. FLAG ; 8ay no breakpoint occurred

D. R4, R4
D. R5, R5
DBGRUN

10 at location >
i Get address where trap occurred
;Display the address
i Go to new line

; Restore R4 and RS

iEnter the debugger

A trap occurred within the debugger.
Restore context to condition at the time of the trap and then
reenter the debugger.

MOV

nIro
e St

CLR
JHMP

e ¥

D. SPSV, 5P
#UPMODE, @#PSK
D. LOC

NEWCMD

iRestore the stack pointer
iMake sure previous mode = user
iNo currently open cell

i Reenter the debugger

-
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DBGBRK —— Enter debugger by typing ctrl-D
1 .85BTTL DBGBRK —— Enter debugger by typing ctrl-D
2 B e e e e e e e e e e e 0 B e e ! s et e et e -
3 ;i DBGBRK is entered when the user requests entry to the debugger by typing
4 i ctri-D.
5 i
) i On entry, the stack is set up as follows:
7 ; O{8P) = PC of next instruction.
8 ; 2{8P) = PS5 of next instruction.
9 ;
10 Q00700 DBGBRK:
11 i
12 ;i Reset job control flag that was used to force the breakpoint
3 i
14 000700 010146 MoV R1i, —-(SP)
15 000702 113701 000000¢ MovB CORUSR, R1 i Get job index number
16 000706 042761 0000006 0000006G BIC #$DBGBK, LSWP(R1); Clear flag saying to force debugger break
17 000714 (052761 0000006 000000G BIS #$DEBUG, LSWP(R1); Say program is now running with debugger
18 000722 012601 MoV (SP)+,R1
19 ;
20 H If we have not initialized the debugger., do the debugger startup
21 ;
22 000724 032737 0000006 0000006 BIT #DHINIT. D. FLAG ;Has initialization been done?
23 000732 001002 BNE 1s ;Br if yes
24 000734 004737 004226° CALL DBGINI iInitialize the debugger
25 i
26 i Enter debugger as if we hit a breakpoint
27 ;
28 000740 052737 0000006 000000C 1%: BIS #D$FBRK, D. FLAG :Set flag saying we had a forced break

29 000746 000137 0007527 JMP BRKENT i Now enter debugger as if we had a breakpoint

o~
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BRKENT —- Enter debugger from breakpoint

1

2

3

4

35

é

7

8 000752 011637 0000006
9 0007346 010037 0000006
10
11
10

13 000762 004737 0044567
14 000766 032737 000000C 0000006
13 000774 001023

21 000776 042737 0000006 0000006
22 001004 032737 000000C Q0O000Q0G
23 001012 001006

24 001014 004737 0043767

25 001020 042766 000020 000002
26 001026 000403

27 001030 052766 000020 000002
28 001036 013700 0000006

29 001042 000006

34 001044 012637 000000G
35 001050 012637 0000006

39 001054 052737 0000006 000000G
40 001062 010137 0000006

41 001066 010237 0000006

42 001072 010337 0000006

43 001076 010437 0000006

44 001102 010537 0000006

45 001106 106506

46 001110 012637 0000006

51 001114 010637 0000006

57 001120 106537 000036

e W e we we

BRKENT: MOV

- e e e e

3%

2%

U,....g...
#

H
i

H

DBGRUN: BIS

e e e e

Ltk R e e P e T

BRKENT is jumped to when a breakpoint trap occurs.
The following information is on the stack:

O0(5P) = PC of breakpoint trap.

2(8P) = PS5 of breakpoint trap.

(SP),D.R7
MOV RO, D. RO

i Save breakpoint PC
i Save user’‘s RO

Determine if we should enter the debugger

CALL BRIACHHK i See if breakpoint causes program stop
BIT #<DEDBRK!'DEIBRK I DSSBRK ! DEFBRIK>: D. FLLAG ; Breakpoint?
BNE 5% ;Br if this break will enter debugger

This breakpoint will not enter the debugger.
If we just executed an instruction that was under a breakpoint,
set breakpoints and then continue program execution.

BIC #D$IPND. D. FLAG ;8Say pending instruction has been executed
BIT #<DEDMON ' DESSTP !DETSTP>. D. FLAG i Are we single stepping

BNE 3% ;Br if yes

CALL BRKSET ; Set breakpoints

BIC #TRCTRP., 2(5P) iReset trace trap flag in PSW
BR 2%

BiIS #TRCTRP., 2(5P) ; 8et trap flag in PSW on stack
MOV D. RO, RO ;i Recover RO

RTT iReturn from breakpoint

This breakpoint will enter the debugger.
Save information and enter the debugger

MOV (SP)+,D. R7
MoV {(8P)+.,D. PS

; Save trap PC
;i Save trap PS

Save user‘s registers

#D$RUN, D. FLAG ;i Set flag saying debugger is running

MoV R1,D. R1
mMav R&, D. R2
MOV R3.D. R3
MOV R4, D. R4
MOV RS, D. RS
MFPD 8P

MOV (SP)+.,D. RS

Save initial stack pointer in case we need to restore it if an
ETTOT OCCUTS.

MOV SP. D. 5PSV i BSave initial stack pointer

. , . .
Clear the tr T £ in the user’s TRAP instruction PSW.

- T ”

Yo T v £ H
We may have set the trace-trap flag in this PSW if we were single
stepping the program.

1)

(&)
¥

a8
-3

B

MFPD CH3E ;i Get user’s TRAP PSW

-~
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#TRCTRP, (SP)
eH#34 i Store new TRAP P5W

iClear the trace—trap flag

If breakpoints are set in program, restore the real instructions
that belong in the breakpoint locations.

#D$IPND. D. FI.LAG ;Clear instruction—-pending flag
#<DSEDMON''D$SSTP !DETSTP>, D. FLAG ; Are we single stepping?
2% ;Br if yes

BRKRST ;Replace breakpoint instructions
#D$IBRK, D. FLAG :Did an instruction breakpoint occur?
2% ;Br if not

#2, D. R7 i Backup PC to point teo BPT instruction

#D$IPND, D. FLLAG i Remember instruction must be executed
proceed repeat count is in effect

D. PCNT iIs a proceed repeat count in effect?

3% iBr if not

#D$FBRK., D. FLAG i Is this a forced breakpoint?

3% iBr if yes —— always stop

D. PCNT ; Should we skip this breakpoint?

EXIT1 i Br if yes

Clear temporary single-step flag

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

Put terminal control in debug mode

DBGON ;i Put terminal in debug mode

Display information about the breakpoint

SHOBRK iDisplay breakpoint information

TSDBUG -— TS8X-Plus debugging mo MACRO VO5. 05 Wednesday 18-Jan—-89 15:24 Page 7-1

BRKENT -- Enter debugger from breakpoint
58 001124 042716 000020 BIC
59 001130 106637 000036 MTPD
&0 i
61 i
&2 i
&3 i
64 001134 042737 0000006 0000006 BIC
65 001142 032737 000000C 000000¢ BIT
&6 001150 001014 BNE
&7 001152 004737 0043027 CALL.
48 001156 032737 0000006 0000006 BIT
&9 001164 001406 BEQ
70 001166 162737 000002 Q000006 8UB
71 001174 052737 0000006 000000G BIS
72 i
73 ; See if a
74 i
75 001202 005737 0000006 2 TST
76 001206 001407 BEQ
77 001210 032737 0000006 0000006 BIT
78 001216 001003 BNE
79 001220 005337 0000006 DEC
g0 001224 001011 BNE
81 i
g2 ;
83 ;
84 001226 042737 0000006 0000006 3% BIC
85 ;
86 ;
87 ;
88 001234 004737 007614~ CALL
a9 ;
?0 ;
21 ;
92 001240 004737 0046707 CALL
23 001244 000137 0015107 JMP

NEWCMD ;Enter the debugger

)

-~
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TSDBUG —— TSX-Plus debugging mo
—— Exit from debugger to

EXIT

ONDPORWN -

001250
001256
001264
001266
001274
001300
001306
001312
001320
001322
001326

001330
001334
001340

001344
001352
001354
001360
00136
001366
001370
001372

001376
001402
001404
001410
001414
001420
001424

001430

001434
001442
001450
001452
0014460

0422737
032737
001403
042737
005037
042737
004737
032737
061003
004737
000406

106537
052716
106637

032737
001411
013705
106515
013704
005104
040405
012637

013746
106606
013705
013704
013703
013702
013701

013700

042737
032737
001403
052737
052737

0000006
000000C

0000006
0000006
0000006
007624"°
000000C

004376

000036
000020
000036

0000006
0000006

0000006

0000006

0000006

000000¢
0000006
0000006
0000006
0000006

0000006

000020
000000C

000020
000000C

MACRO VO5. 05 Wednesday 18-Jan—-8%9 15:24 Page 8

user

0000006
0000006

0000006
0000006

0000006

0000006

0000006

000000G

0000006
0000006

i

EXIT1: BIC

3%:

R R
+*

~.

.

i

i

EXIT2: MOV

:
.
»

H

1%:

.8BTTL EXIT -— Exit from debugger to user

S 45024 60090 oo S e e et e st ST oo S S e e R Y SOV W S St oo —- o o s 0 - et oo s

Exit from debugger to user‘s program.

#D$FBRK, D. FLAG ;i Turn off forced-breakpoint flag

BIT #<DSSSTP!'DHTSTP ! DSDMONZ, D. FLAG ; Are we single stepping?

BEQ 3% iBr if not

BIC #D$IPND, D. FLAG ;i Turn of instruction—pending if single step
CLR D. LOC i 8ay no location is open

BIC #D$RUN, D. FLAG ;i Bay debugger is no longer running

cAalL DBGOFF s Turn off terminal debug mode

BIT #<D$IPND ! D$DMON'!D$SSTP ! D$TSTP>, D. FLAG ; Should we single step?
BNE 4% iBr i¥ yes

CALL BRKSET ;i 5et breakpoints

BR 14

We are single stepping the program

Set the trace—trap flag in the user’s TRAP instruction PSW so we
will continue to have program control during processing of TRAP
instructions.

MFPD CH36 iGet user’s TRAP PSW
BIS #TRCTRP, (SP) ; 8et the trace—trap flag in the PSW
MTPD e#36 iStore new TRAP PSW

If we are doing data monitoring, save current value of monitored cell

BIT #D$DMON, D. FLAG ; Are we doing data cell monitoring?
BEQ 2% iBr if not

MoV D. DADR: R5 ;i Get address of cell being monitored
MFPD {R3) ;i Get current value from cell

MOV D. MASK, R4 i Get current data mask

COomM R4 ;iComplement

BIC R4,R5 iClear all but bits of interest

MOV (SP)+, D. DOLD ; Save old value

Restore user’s registers

MoV D. R&, —(5P)
MTPD 8P

MOV D.R3,R5
MOV D. R4, R4
MOV D. R3,R3
MOov D. R2, R2
MOV D. R1,R1

Exit point used if we did not enter debugger
D. RO, RO

See if we need to set Trap flag in PS

BIC #TRCTRP: D. PS iReset trace trap flag in PS

BIT #<D$IPND'!D$DMON!D$SSTP!D$TSTP>, D. FLAG ;Do we want single step?
BEQ 14 iBr if not

BIS #TRCTRP, D. PS ;i Set Trap flag in user’s PS

BIS #UMODE 'UPMODE. D. PS iMake sure user—mode is set in PS

L)
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EXIT

o8
o9
60
61
62

63

~- Exit from debugger to user

001466
001472
001476

013746
013744
000006

0000006
0000006G

Use RTT instruction to reenter user’s program

Mav
Mov
RTT

D. PGS, ~(5P)
D.R7, ~(8P)

i Set PS8 for user
; Bet PC for user
iEnter user‘s program

Y
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NEWCMD —— Get new command

1 .8BTTL NEWCMD -— et new command

2 B e e e e e e o e 8 A et 2 e e . S S e e e s
3 i Print carriage-return, line—feed and get new command

4 3

5 001500 NEWLIN: TPRINT #CRLF

& ;

7 ; Get new command

a8 3

? 001310 NEWCMD: PRINT “<DBG: >

10 :

11 i Assume neither valuel nor value2 is specified

12 H

13 001522 103037 0000006 GETCMD: CiL.RB D. ViFL iValuel not specified

14 001526 Q05037 0000006 CLR D. vAL.1

1% 001532 105037 0000006 CLRB D. varFL iValue2 not specified

16 001536 005037 0000006 CLR D. VALZ2

17 3

18 i Bee if Valuel is specified

19 ;
20 001542 004737 0053107 cAaLL ACRVAL ; Try to accrue valuel
21 001546 010037 0000006 MOV RO, D. VAL 1 ; Save value for valuel
22 001552 110137 0000006 MOVB R1,D. V1IFL i Remember if valuel specified
23 ;
24 i Bee if value2 is specified
29 3
26 001556 004737 005756° CALL GETCHR iGet delimiter
27 0015462 120027 000073 CMPB RO, #7/; ;is there a valuel?
28 001566 001403 BEG 1% iBr if possibly yes
29 001570 004737 00&60227 CALL PSHCHR ; Save command character
30 001574 0004046 BR 2%
31 001576 004737 005310 1% CALL ACRVAL. ;i Get valuel2
32 001602 010037 0000006 MOV RO, D. vaL.2 i Save value2
33 001606 110137 0000006 MOVEB R1,D. V2FL i Save info about valueZ
34 ;
35 3 Look up command character

36 ;

37 001612 004737 Q057567 2% CALL GETCHR iGet command character

38 001616 012701 000024 MoV #NUMCMD: R1 ;Get # valid command characters
39 001622 120061 0002707 3% CMPB RO, CMDTBL (R1) i Search for character in table
40 001626 001406 BEQ 4% ;i Br if found command character
41 001630 005301 DEC R1 iMore command chars to check?
42 001632 002373 BGE 3% iLoop if yes

43 001634 ERR #EMSIVC ;i Invalid command character

44 i

45 F Found command character.

46 i Jump off to processing routine.

47 ;

4%

48 001644 Q06301 ASL Ri i Convert command index into word table index
49 001646 000171 000314° JMP @CMDVEC(R1) iJump to processing routine

AN,
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—— Command processing routines -——

1 .8BTTL —— Command processing routines —-—

2 .8BTTL "/" —-— Examine word

3 B et o e e o S ! o e

4 i "address/" —— Examine contents of word

35 ;

6 001652 004737 006426°7 CMDSLH: CALL SETLOC ; Set valuel as current location

7 001656 032737 000001 0000006 CMDSL1: BIT #1,D.LOC i Is location odd?

8 0014664 001021 BNE CMDBKS ; If yes then treat "/" like "\"

9 001666 105037 0000006 CLRB D. BYTM ; 8ay we are in word mode

10 001672 012737 000002 0000006 Mov #2,D. ILEN ;8ay instruction length = 2 bytes
11 001700 004737 006714° CALL GETVAL iGet contents of location

12 001704 010037 0000006 MOV RO, D. LVAL i Save last value displayed

i3 001710 004737 0061367 CALL PRTWRD iPrint the value

14 001714 PRINT < n iPrint two spaces

1% 001724 000137 001522° JMP GETCMD iGo get next command

146

i7 .SBTTL "\" =-- Examine byte

18 § e e e
19 i "address\" -— Examine contents of a byte
20 i
21 001730 004737 0064267 CMDBKS: CALL SETLOC ;i Set valuel as current location
22 001734 112737 000001 0000006 CMDBKIi: MOVB #1,D. BYTM iSay we are operating in byte mode
23 001742 112737 000001 0000006 MovB #1.D. ILEN ; Bay instruction length = 1 bute
24 001750 004737 006714° CALL GETVAL iGet contents of location
25 001754 010037 0000006 MOV RO. D. LVAL ; Save last value displayed
26 001760 010002 MoV RO, R2 ; Bave valvue
27 001762 004737 0062127 CALL PRTBYT iPrint value
28 001746 PRINT L= ;Put in equal sign
29 001776 120227 000040 CMPB R2, #40 iIs this a printing character?
30 002002 103002 BHIS 1% ;i Br if yes
31 002004 112702 000056 MOVB #’'.,R2 iUse period for non—printing chars
32 002010 1% . TTYOUT R2 iPrint character
33 002016 005237 0000006 INC D. PCOL i Advance print column
34 002022 PRINT <3 ;iPrint 2 spaces
35 002032 000137 0015227 JMP GETCMD ;6o get next command

__

L]



- — —————

LY

TSDBUG —-— TSX~Plus debugging mo MACRO VO5. 05 Wednesday 18-Jan—89 15:24 Page 11

H[ll

. s

NOND>U WO -

Decode value as an instruction

002036

002036
002042
002044
002050
002054
002056
002062
002066
002070
002074
002100
002102

002106

002112
002116
002122
002126

002132

105737
001402
004737
013701

aTo R Eo o=
W NI

000137
032701
001402
000137
105737
002002
000137

004737

013700
062700
042700
004737

000137

0000006

0064261
0000006

001500
000001

0017307
0000006

0016567

007640

000000¢G
000010
000007
012064

001522

.8BTTL "L —~— Decode value as an instruction

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

CMDDCD:
i See if an address was specified

TSTB D. VIFL ilWas an address specified?

BEQ 1% i Br if not
CALL SETLOC ;i Set address of currently open cell
14: MOV D. LOC,R1 iIs a cell currently open?
BNE 2% iBr if yes
wJMP NEWLIN iNothing to decode
2%: BIT #1,R1 ; Is the address odd?
BEQG 3% iBr if not
wJHP CMDBKS ; Treat like "\*" if oadd
3%: TSTB D. LOCM iIs cell internal or external?
BGE 4% ;iBr if external
JMP CMDSL1 ;i Treat [ like / for internal cell

; Decode the instruction
4% CALL DECODE i Decode the instruction

; Tab over some

May D. PCOL, RO ;iGet current print column
ADD #8. , RO i Tab over some
BIC #7, RO
cal.L ODCTAB ; Tab over
3 Finished
JMP GETCMD

A,

~
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"@" —— (Open indirect

1 .SBTTL "@" —- Open indirect

2 jom———— o o et e e 2 5 S £ e e e e e e e S e e
3 i Open the cell whose address is contained in the cell pointed to
4 i by D.LOC.

) i

& 002136 013702 0000006 CMDAT: MOV D. LVAL,R2

7 002142 010237 0000006 CMDATL: MOV R2,D. LOC

8 002146 112737 000001 0000006 MOVB #1,D. LOCM

? 002154 TPRINT #CRLF iGo to a new line

10 H

11 i See if we should do the display in byte or word mode
12 ;

13 0021864 032702 000001 BI #1i,Ra ; Bhould we display

14 002170 001010 BNE 1%

i i

16 H Display new location in word mode

17 ;

18 002172 004737 0071007 CALL SHOLOC

19 002176 PRINT </ ;Display "/"
20 002206 000137 001656° JMP CMDSL 1 ; Simulate the "/
21 i
2 i Display in byte mode
23 i
24 002212 004737 0071007 14 CALL SHOLOC
25 002216 PRINT <N > iDisplay "\"
26 002226 000137 0017347 JHMP CMDBK1 ;Simulate the "\"

27
28 SBTTL " " == QOpen cell indirect.
29 e ot e . e e e e e s e e et o e e i it e
30 ; """ —— Open indirect relative to PC.
31 ;
32 002232 013702 0000006 CMDUS: MOV D. LVAL, R2

33 002236 063702 000000C ADD D. LOC, R2 ;i Add PC of instruction
34 002242 062702 000002 ADD #2, R2 iPlus 2

35 0022446 000137 002142° JMP CMDAT1 i Now treat like

iGet last displayed value
iSet as new location to display
;i 5ay new address is in user’s program

in byte or wovrd mode”

iBr if need to go to byte mode

iDisplay the current address

command

;iDisplay the current address

command

relative to PC

iGet last displayed value

llell

command
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Convert address to relocation offset

QUOUNDPU RN -

002252

002252
002256
002262

002264
002274
002276
002302
002310
002312
002316
002322
002326

002330
002334
002340

002350

013701
105737
003422

010100
004737

006301
013700
166100
004737
000404

013700
004737

000137

0000006
000000G

006030"

0000006
000000¢
006030~

000000&
0073227

0015227

.SBTTL "i® —— Convert address to relocation offset

; "n!* —— Convert current address to relocation offset
CHMDEXP:
; If no relocation register number was provided, find closest relocation
H base.
MOV D. VAL1,R1 iGet relocation register #
TSTB D. VIFL iWas a relocation register specified?
BLE 2% ;Br if not

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

Lo W

PRINT < o= iPrint #=*
MOy R1,RO iGet the relocation tegister number

CALL PRTOCT iPrint the relocation reg #

PRINT <> i Print ", "

ASL R1 i Convert relocation # to word table index
MOV D. LOC, RO iGet original value

sUB D. RLBS(R1), RO i Subtract relocation base

CALL PRTOCT iPrint the offset

BR 8%

No relocation register number was specified

pJ e e N

% MOV D. LOC, RO iGet address
call SHOADR ;Display it with best relocation base
8%: PRINT < > iPrint 2 spaces
5 Finished
9% JMP GETCMD iGo get the next command

-~



-

TSDBUG —— TSX-Plus debugging mo MACRO V05. 05 Wednesday 18-Jan-89 15:24 Page 14
"R —— Set relocation base register

i .8BTTL "R" ~— Set relocation base register

2 T e ot ot 2t 1 i e o o )t e £ it i o it et o
3 ; Yaddress; nR" —— Set relocation base register

4 i

5 002354 CMDR

é ;

7 ; If no value was specified for argument 2, then we are being
8 i asked to calculate the difference between the currently displayed
9 3 wvalue and the base of the rTelocation area.

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

i2 ;

13 002354 108737 000000€ TSTB D. V2FL iWas argument @ specified?

14 Q023460 001417 BEQ 2% iBr if not

i5 i

14 i Set base address for relocation area

17 ;

18 002362 013701 0000006 MoV D. vAL2. R1 ; Get Tregister number

19 0023686 020127 000007 CMP R1, #7 ; Should not exceed 7
20 002372 101404 BLOS 1% iBr if ok
21 002374 ERR #EMBIVL
22 002404 0046301 1%: ASL Ri iConvert to word table index
23 002406 013761 0000006 0000006 MOV D.vaL1, D RLBS(R1); Set address for relocation base
24 002414 000137 0015007 JHMP NEWL IN i Go get next command
29 ;
26 H Calculate offset relative to relocation base
27 i
28 002420 2%: PRINT <= iPrint "="
29 002430 103737 0000006 TSTB D. VIFL iWas a relocation reg # provided?
30 002434 001436 BEQ 4% iBr if not
31 0024346 013701 0000006 MoV D. VAL1, R1 iGet register number

32 002442 020127 000007 CMP R1, #7 i Should not exceed 7

33 0024446 101404 BLOS 3% iBr if ok

34 002450 ERR HEMSIVL

35 0024560 006301 3%: ASL R1 iConvert to word table index
36 Q02462 013700 0000006 MoV D. LVAL, RO iGet currently open value

37 002466 166100 0000006 sSuB D. RLBS(R1), R0 iCalculate offset

38 002472 010002 MOV RO: R2 iHold the offset value

39 002474 010100 MOV R1.,RO ; et offset region #

40 0024746 Q06200 ASR RO iConvert to ordinal number

41 Q02500 004737 0060307 CALL PRTOCT ;Print relocation #

42 002504 PRINT Lol iPrint comma

43 002512 010200 MOV R2, RO ;Get offset value

44 002514 004737 00460307 CALL PRTOCT iPrint it

45 002520 PRINT <> iPrint a space
446 002530 000410 BR 7%

47 i

48 i No relocation register number was provided

49 i Show address with best relocation

50 ;

51 002532 013700 0000006 4% MoV D. LVAL.: RO iGet value of interest

92 0023936 004737 0073227 CALL SHOADR ;Display the address

53 002542 PRINT <> ;Print 2 spares

54 i

55 i Finished

96 i

57 002552 000137 001522° FE: JMP GETCMD ;Go get next command

oy

L
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—— Set breakpoint

llBH

GOND>AORLQN~

002556
00256
002564
002570
002572
002576
002600
002610

foYu eV Ew)
WAl e

002616
002620
002624
002630
002632
002634
002640
002644

0026350
002654

105737
001412
013702
006302
020227
101416

005002

NANERTL™S
(W10 Rejr g = =4

001406
062702
020227
101770
005002
013701
004737
010162

004737
000137

0000006

0000006

000016

000002
000016

0000006
007634
0000006

005244
001500

; "address; nB” —— Set breakpoint

CMDB: TSTB D. VaFL ;Was a breakpoint number specified?

BEQ 1% iBr if not

MoV D. VAL2.: R2 ;Get breakpoint number

ASL R2 i Convert to word table index

CMP R2, #14. iMake sure it‘s not too big

BLOS 3% iBr if ok

ERR HEMS IVL
1$: CLR R2 ; Search for a free breakpoint entry
4% TST D. BRAD{(R&) ;i Is this breakpoint free?

BEQ 3% iBr if yes
ADD #2, R2 iPoint to next breakpoint entry
CMP R2, #14. iHave we checked 311 breakpoint entries?
BLOS 4% ;Br if more to check
CLR R2 ;i If all busy, then use # 0
3%: MOV D. VAL1.R1 i Get address of breakpoint
CALL CHKADR iMake sure its ok
MoV R1, D. BRAD(R2Z) i Save address of breakpoint

i  Set DHCKBK flag in D. FLAGS if there are any active breakpoints

CALL FL.GBRK
P%E: JMP NEWLIN

;i Set flag if any breakpoints are active
; 60 get next command

A,

-
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Start program execution

llG"

CONDCUL_WON -

00246460
002664
002666
002674
002704
002710

002714
002720
oo2722
002730
002740

002744
002752
002756
002760
002764
002766
002774

003000
003006
003012
003014
003020
003022
003030

105737
003403
013737

005037
000137

105737
003403
013737

000137

042737
105737
001406
005737
001403
052737
000137

042737
105737
001406
005737
001403
052737
000137

. 5BTTL  "6" ~—— Btart program execution
i "address;G" -- Start program execution.
0000006 CMDG: TSTB D. VIFL iWas a starting address specified?
BLE 1% iBr if not
0000006 0000006 MOV D. VAL1,D. R7 iBSet starting address
1%$: TPRINT #CRLF ;Go to new line
0000006 CLR D. PCNT ;iClear any proceed count
0012507 JMP EXIT1 i Start running program
SBTTL "P" —— Proceed from breakpoint
; TS WS Smae SRS Mme SMme SLMe Sias weme Gmets G S Sk S fead: SiN THR . Lot St Tm SMien Srest hmis Smame mimh AHI Sis el M Gt e b G — ——- A oAl et S i) Mt Mt e S G SO Mt ShSES SeAmS BTN ek T40SS APERS Tk et Semvn TEISE SIS SIS S TSI SIS mimt e e — v— e ro— i
; "niP" —— Proceed from breakpoint
0000006 CMDP: TSTB D. VIFL iWas a proceed repeat count specified?
BLE 1% ;i Br if not
000000 0000006 MOV D. VAL1. D. PCNT ; B8et proceed repeat count
1%: TPRINT #CRLF ;6o to new line
0012507 wJMP EXIT1 iEnter user’s program
SBTTL "§" =~—— Set/Reset single-step mode
j ——————————————————————— ———— . v cnes Gmns —tonae — —— wore —— — .
i "inB" -— Set or reset single—step mode
0000006 0000006 CMDS: BIC #D$SSTP. D. FLAG i Assume he wants to reset single—-step mode
0000006 TSETB D. VEFL iWas a value specified for "n"?
BEQ 14 iBr if not
0000006 TST D. VALZ2 ;i Is value 2 non-zerao?
BEQ 1% i If zero, don’t single step
0000006 0000006 BIS #DESSTP. D. FLAG ;i Set single—-step mode
0015007 14%: WJMP NEWLIN i 6o get next command
SBTTL "I" —— Set/Reset I-space value inspection
; "inl" —— Set or reset I-space value inspection (for / and \)
; I-space is always used for instruction decoding
0000006 0000006 CMDI: BIC #DEISPC. D. FLAG ;i Assume / and \ refer to D-space
0000006 TSTB D. VEFiL. iWas a value specified for “n"?
BEQ 1% iBr if not
0000006 T8T D. VALZ2 i Was value zero?
BEQ@ 1% i O or no value mean use D-space
0000006 0000006 BIS #DFISPC, D. FLAG i8et I-space for / and \
001500 1%: JMP NEWL IN i Go get next command

~

LN
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Single step the program

“TAB [} J—

VAOND>U D WA -

003034

003054
003040
003042

003044
003052

003054

003060
003066

003072
003076
003100
003102
003104
003110
003114

003116
003120
003124
003130
003132
003136
003140
003142
003146
003152

105737
001407
105037

013700
001407

010037

082737
000137

013701
006521
012602
010200
042700
020027
001361

010200
042700
020027
001003
062701
0006410
010200
042700
072027
116000

000006

0000006

0000006

0000006

0000006
002714

0000006

000777
004000

177770
000007

000002
177707

177775
003214~

0000006

LR + B O S TR

If "OTAB" is specified, we step over a subprogram call.
MDTAB:
See if a value was specified with TAB
T8TH D. ViFL iWas value 1 specified?
BEQ 2% iBr if not
CLRB D. VIFL iClear value—1 flag so it won‘t confuse ;P
i A value was specified with TAB.
i If O was specified, skip over a subprogram call.
H If a non-zero value was specified, use this as a starting address.
16: MOV D. VAL1, RO iGet specified value
BEQ 5% ;O == Skip over subprogram call
i A starting address was specified.
MoV RO. D. R7 ;i 8et starting address
i Single step the program.
2% BIS #DHTSTP, D. FLAG  8ay we are in temporary single step mode
JMP CMDP i Now treat tab like ;P
; Argument value 1 is O (zero).
; Step over a subprogram call.
i Make sure the current instruction is a CALL.
O MOV D.R7,R1 i Get address of current instruction
MFPI (R1)+ iGet instruction from user’s program
Mav (SP)+, R2 iGet the instruction from the stack
MOV R2, RO i Copy the instruction word
BIC #777, RO iClear register # and address field
CMP RO, #0004000 ;Is this a JSR instruction?
BNE 2% i If not, ignore the number in front of TAB
H Determine address of instruction beyond CALL and set it as & location
i where a temporary breakpoint is to be set.
MOV R2, RO iGet the instruction
BIC #~C7, RO ;Clear all but addressing register #
CMP RO, #7 3 Is it using register 7 (PC)7?
BNE 3% iBr if not
ADD #2, R1 ;2 bytes for subroutine address i+ PC used
BR 4%
3% MOV R2. RO iGet back the instruction
BIC #+C70, RO ;Clear all but addressing mode
ASH #-3, RO ;Right justify the addressing mode
MOvVB INSLEN(RO), RO ;Get # bytes used by this addressing mode

.8BTTL "TAB"-—— Single step the program

The TAB command causes us to go into temporary single step mode
and to execute the next instruction.

If "valueTAB is specified, we use the value as the address of
the next instruction to execute.

_~

LY
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"TAB"—— Single step the program
58 0031546 060001
59 003160 010137 0000006
60 003164 052737 0000006
61
62
63
&4 003172 042737 0000006
65 003200
66 003210 000137 001250°
67
68
69
70 003214 00C 000
003217 000 000
003222 00z 002
71

MACRO VO05. 05 Wednesday 18-Jan—-89 15:24 Page 17-1

0000006

0000006

000
000

ADD RO: R1 ; Get address of location where breakpoint goes
4%; MOV R1,D. CBRK i Set address of call break point
BIS #DSCKBK, D. FLAG i Set flag saying there are some breakpoints

; Reset single-step mode and continue with execution of the program

BIC #DESSTP, D. FI.LAG ;i Reset single step mode
TPRINT #CRLF ;6o to a new line
«JMP EXIT1 ;Enter user’s program

i

i Table providing number of bytes used by each addressing mode

INSLEN: .BYTE 0,0,0,0,0,0. 2,2

. EVEN

-~
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Display RADSC value

HX"

NONOUPRWN -

10

003224
003234
003240
003244
003254

003262
003266
003272
003276
003300
003304

003306
003310
003314
003320
003324
003326
003332
003334
003340
003342
003344
003350
003352
003362
003366
003372
003374
003376
003402
003406
003410
003414

003416
003422
003424

0034230

003434
003440
003444
003446

013700
004737

012737

0064737
004737
120027
001454
120027
001451

005001
012702
004737
120027
001434
120027
001431
012703
120023
001407
020327
103773

162703
070127
060301
077231
004737
120027
001403
120027
001370

004737
010100
004737

008037

004737
120027
001004
105037

0000006
0062707

000002

000003
0057567
000015
000012

000220

000270

000221
000050

005756

000015

000012

006022

006450

0000006

0057546
000012

0000006

0000006

.8BTTL "X" —-— Display RADDO value
e e o e s o ettt s it ot . v e et S S S T e S S i, T T S S G P S e S0 o S ke i i B ——
i "X* —-— Convert currently displayed value from RADSO to ascii.
CMDX: PRINT < o= > iPrint "="

MoV D. LVAL. RO i Get last displayed value

CALL PRTRS50O iConvert to ascii and print

PRINT < 02> iPrint spaces

MOV #2, D. ILEN i8ay instruction length = 2 bytes

1%:

3%

4%

=% 3

FJ o e we
+#

See if user wants to enter a

CALL
CALL
CMPB
BEGQG
CHMPB
BEQ

Now accept a

CLR
MOV
CALL
CMPRB
BEQ
CMPB
BEG
Mov
CMPB
BEQ
CHMP
BLO
ERR
suB
MUL
ADD
508
CALL
CMPB
BEQ
CMPB
BNE

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

new RAD3S0 value

R1

#3, R2
GETCHR

RO, #CR

2%

RO, #LF

2%
#RS0OCHR, R3
RO, (R3)+
4%

R3, #RSOCHR+50
3%

#EM$ IRC
#RS0OCHR+1, R3
#50, R1
R3,R1

Ra, 1%
GETCHR

RO, #CR

2%

RO, #LF

6%

new RADS0 value for this cell

iet 1st character

; Push the character
iNo new value wanted?

iBr if no new value specified
; Advance to next cell?

iBr if yes

i Form new RADSO value in R1

; Set count of # chars to accrue
;iGet next character of valvue

; Reached end?

i Br if yes

iLF is also end

;Point to RADSO character table
i Search for char in table

;iBr if found

iChecked all of table?

iL.oop if not

i Invalid RADS3SO character

; Get RADDSO character value
iMultiply previous value by 50
; Add new character value

iLlLoop if more characters needed
; Ignore other characters up to CR

We have gotten the RADS0O value. Store it in currently open cell

CALL
MOV
CALL

PSHCHR
R1,RO
STRVAL

; Save the terminating character
;Get value to RO for STRVAL

; Store value into currently open cell

If command ended with Line feed, open next cell

CLR
CALL
CMPB
BNE
CLRB

D. PCOL
GETCHR
RO, #LF
9%

D. VIFL

i8ay print column = 0O

;i Get the terminating character
iOpen the next cell?

iBr if not

i Tell LF not to store into current cell

A~

A
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"X" -—— Display RADS0O value
58 003452 000137 003574’ JMP CMDLF i Go open the next cell
59 ;
60 ; Finished
61 i
62 003456 000137 0015007 9%: JMP NEWLIN

o~

L
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Monitor data cell

"MH

VONTURWQON -

003462
003470
003474
003476
003504
003510

003514
003520
003522
003530

003536

042737
005737
001420
052737
013700
010037

105737
003404
05£737
013737

000137

000000C
0000006

0000006

0000006
0000006

0000006

0000006
0000006

001500

MACRO VO5. 05 Wednesday 18-Jan—-89 15:24 Page 19

0000006

0000006

0000006
0000006

. SBTTL

"M"  ~— Monitor data cell

; "address; valueM" —— Monitor data cell

CMDM: BIC
TST
BEQ
BIS
MOV
MoV

e Wi e e

TSTB
BLE
BIS
MOV

i Finished

F$: JMP

#D$DMON'!D$DVAL>, D. FLAG iReset data-cell monitoring flags

D. VAL1 iWas an address specified?

4 iBr if not —-— Disable monitoring
#D$DMON, D. FLAG iEnable data monitoring

D. VAL 1, RO iGet address of cell to monitor
RO, D. DADR i8et it as control address

See if breakpoint is to be triggered whenever value in cell changes
or only when a specified value occurs.

D. V2FL iWas a value specified?
9% iBr if not

#DsDVAL.. D. FLAG ;i Watch for specified value
D. VALZ, D. DTRG i Save the specified value
NEWL. IN iGo get next command

o~
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Close current location

"CR "

-

VONDU LW -

003542
003546
003552
003554
003560
003564
003570

003574
003600
003604
003606
003612
003614
003420
003624
003630
0034632
003640
0034650
003654
0036464
003670
003674
003704
003710
003720
003724

005037
105737
003404
013700
004737
005037
000137

005037
005737
001447
105737
003404
013700
004737
105737
001017
062737

004737

000137
005237

004737

000137
000137

0000006
0000006

0000006
006450

0000006
0015107

0000006
000000&

0000006
000000&
006450
0000006
000002

007100

0016567
0000006

007100

001734~
00135007

0000006

.8BTTL "CR" == Close current location
; "carriage-return"” —-— Close current cell
CMDCR: CLR D. PCOL i 8ay print column = Q
TSTB D. VIFL iWas a new value specified for this cell?
BLE 9% iBr if not
MoV D. VAL 1, RO ; Yes, get the value
CALL STRVAL i Store value intou current location
9% CLR D. LOC ;8ay no location open now
JHMP NEWCMD iGo get next command
SBTTL "LF" —— {louse location and advance to next

H "line—feed"

H

CMDLF:

1%

D%

CLR D. PCOL
T8T D. LOC
BEQ o%

TSTB D. VIFL
BLE 1%

MOV D. VALL, R
CALL STRVAL
TSTB D. BYTM
BNE 2%

ADD #2,D. LOC
. TTYOUT #CR

CALL SHOL.OC
PRINT < /3
JMP CMDSL 1
INC D. LOC
TPRINT #CRCHAR
CALL SHOL.OC
PRINT <N
JMP CMDBK1
JHMP NEWL IN

0]
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-— Close current cell and advance to next

iBay print column = O

iIs a location open now?

iBr if not

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

i Get new value

; Store into currently open cell
iATe we in byte or word mode?
iBr if in byte mode

; Advance location counter

;Go to new line

iDisplay address of new location
;Display "/"

;i8imulate "/" command

iAdvance to next byte

igo to new line

iDisplay address of new location

i Display "\*"
; 8imulate "\" command
iNo cell open ~- Ignore LF

”y

LY
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Close location and advance to instruction

HJII

NONDURWON-

003730
003734
003740
003742
003746
003752
003754
003760

e & e

003762
Q03770
Q04000
004004
004014
004020
004024
004034
004040
004050
004054

005037
105737
001402
000137
005737
001440
105737
001017

063737

004737

000137
005237

004737

000137
000137

000000G
0000006G

0020367
0000006

0000006

002036 7
0000006

0071007

001730~
001500"

> 0000

O
C

'

"

(3]

; "]”

CMDRSB:

3%:

o%:

—— Close

CLR
TSTB
BEQ
wMP
TST
BEQ
TSTB
BNE
ADD
TPRINT
CALL
PRINT
JMP
INC
TPRINT
CALL
PRINT
JMP
JMP

18-Jan-89 15:24 Page 21

HI"  —— Close location and advance to instruction

e e et et Mt casas dmane 0% o S Shemt Semn St

the current locstion and open next as an instruction.

D. PCOL i Say print column = 0

D. VIFL iWas an address specified?

3% iBr if not

CMDDCD i Treat 1 like L[

D. LOC ;i Is a location open now?

5% ;i Br if not

D. BYTHM iAre we in byte or word mode?

2% iBr if in byte mode

D. ILEN, D. LOC iAdvance location counter

#CRLF ;i Go to new line

SHOLOC ;iDisplay address of new location
< L > ; Display "L"

CMDDCD i Simulate "L" command

D. LOC i Advance to next byte

#CRCHAR igo to new line

SHOLOC iDisplay address of new location
< > i Display "\"

CMDBKS i 8imulate "\" command

NEWLIN iNo cell open — Ignore LF
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wal —— Close current location and go to previous

1 .SBTTL """ —~— (Close current location and go to previous

4 B e o e e e e e e o e e e e e e e e o e e e o e e e e e e e e o e o o o o 7 o (o o 2 S S o e e o S e
3 H "Backspace" —-— Equivalent to up-arrouw

4 i

5 004040 CMDBSP: . TTYOUT #136 iPrint "

6 004070 000400 BR CMDUP i Now treat backspace like up—arrow

7

8 B e e e e e e e e e e e o e e e e e e e S o = 0 2 o o e e e et e
9 ; o —— Close current location and go to previous one.

10 i

11 004072 005037 0000006 CMDUP: CLR D. PCOL ; 8ay print column = 0

12 004076 0035737 0000006 TST D.LOC iIs a cell open?

i3 004102 001002 BNE 3% iBr if yes

14 004104 000137 00135007 JMP NEWLIN ; Ignore if no cell open

15 004110 105737 0000006 3%: TSTB D. VIFL iWas a new value specified for this cell?
16 004114 003404 BLE 1% iBr if not

17 0041186 (13700 0000006 MOV D. VAL1, RO i Get new value

18 004122 004737 0064507 CALL STRVAL ;Store into currently open cell

19 004126 105737 0000006 14%: TSTB D. BYTM ;Are we in byte or word mode?
20 004132 001017 BNE 2% iBr if in byte mode
21 004134 162737 000002 0O00000G SUB #2,D. LOC i Move to previous word
22 004142 TPRINT #CRLF ;60 to new line
23 004152 004737 0071007 CALL SHOLOC ;iDisplay address of new location
24 004154 PRINT < /> s Display "/"
25 0041466 000137 001656 JMP CMDSL 1 iSimulate "/" command
26 004172 005337 0000006 2%: DEC D. LOC iMove to previous byte
27 004176 TPRINT #CRLF ;go to new line
28 004206 004737 0071007 CALL SHOLOC iDisplay address of new location
29 004212 PRINT <\ > iDisplay "\"

30 004222 000137 Q017347 JMP CMDBK1 iSimulate "\" command

LY

A
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-- Subroutines --

ONU D WM -

004226

004230
004234
00423

004242
004244
004252

0042460

004266

004276
004300

010046

012700
005020

lontoYe =iy
WE NI

103774
012737
052737

052737

012600
000207

177777 0000006
0000006 0000006

000000¢ 0000006

}

.8BTTL. -- Subroutines ——
.8BTTL DBGINI —— Initialize the debugger

e 0ot 08 Gt e qn 4m S ot R SV 0 e HLHS Y Srede She G St Soeay SO Minas Soeim SES LS SUSS SOVEY SRS BSs Maas v v Sonie Svoen Woate Svam faum Foett Seme K damce Soete Pum oo St Smare St SAtke SB4S A SAIRS Lantt S et Saabe Smie Empan S e SouEn PO LSS S M W So0e FHELS S SV SO S semm

DBGINI is called to initialize the debugger.
The debugger greeting message is also printed.

DBGINI: MOV RO, -(S8P)

b
i

i

1%:

L S

Initialize some debugger values

MOV #D. START., RO iPoint to start of debugging data

CLR (RO)+ iClear all debugging data to O

cHMP RO, #D. END sFinished?

BL.O 1% iLoop 1if not

MoV #$177777.D. MASK ; Initialize the data mask

BIS #DEINIT.D. FLAG iSay initialization has been done
Set previous—mode = user in our PSW so we can use MFPD/MTPD to

access user’s program.
BIS #UPMODE, @#PSW i 8ay previous mode = user
Print greeting message
TPRINT #TM$GRT iPrint greeting message

Finished

Mov (SP)+, RO
RETURN
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BRKRST —— Reset breakpoint instructions
1 .8BTTL BRKRST ~— Reset breakpoint 1nstruct10ns
2 o ———— e o e e e e e e e e e e e e e e e e e e e e o e e e e e e e e ot i e o o e et s e e s e e o e
3 H BRKRST is called on entry to the debugger when a breakpolnt pccurs.
4 ; It restores the contents of the instruction cells that were replaced
5 ; by BPT instructions for breakpoints.
) ;
7 004302 010146 BRKRST: MOV R1, -(8P)
8 004304 032737 0000006 0000006 BIT #DEBKST. D. FLAG i Are breakpoints set in program?
? 004312 001427 BEQ 9% ;iBr if not
10 004314 032737 0000006 0000006 BIT #DECKBK, D. FLAG ; Are there any active instruction breaks?
11 004322 001423 BEQ 9% iBr if not
i2 i
12 H Reset instructions that were overwrititen by breskpoints
14 H
15 004324 005001 CLR R1 i Init index into breakpoint tables
16 004326 016100 0000006 1%: MoV D. BKAD(R1). RO ;i Get address of breakpoint
17 004332 001407 BEQ 2% iBr if this breakpoint net in use
18 004334 Q06510 MFPI (RO} iGet breaskpoint instruction
19 004336 022627 000003 CMP (SP)+, #3 i Is this a breakpoint instruction?
20 004342 001003 BNE 2% iBr if not
21 004344 016146 0000006 MoV D. BKSV(R1), —(SP); Get saved instruction
22 004350 006610 MTPI (RO) iRestore saved instruction
23 004352 062701 000002 2% ADD #2, R1 ; Advance breakpoint index
24 004356 020127 000020 CMP R1, #16. ;i Checked all breakpoints?
25 004362 101761 BLOS 1% il.oop 1f more to check
26 004364 042737 0000006 0000006 BIC #DEBKST, D. FLAG ; Say breakpoints no longer set
27 ;
28 ; Finished
29 H
30 004372 012601 9% MoV (8P)+, R1
31 004374 000207 RETURN

-~

~
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BRKSET —— Set breakpoints

oSNk

004376
004400
004406

004410
004414
004420
004422
004424
004430
004434
004436
004442
004444

004452
004454

010146
032737
001416

012701
016100
001406
006510
012661
012746
006610
162701
002364
052737

012601
000207

0000006 0000006

000020
COG000&

0000006

000003

000002

0000006 0000006

. SBTTL BRKSET —- Set breakpoints
i BRKSET is called when leaving the debugger and entering the user‘’s program.
; It sets BPT instructions in those locations marked for breakpoints.

i

BRKSET: MOV R1,-(8SP)
BIT #D$CKBK, D. FLAG iAre there any instruction breakpoints?
BEQ 3% iBr if not

i Set breakpoints

MOV #16. . R1 ; Get index for last breakpoint
1% MOV D. BRAD(R1), KO ;i Get address where breakpoint goes

BEQ 2% ;Br if this breakpoint not in use

MFP1I {RO) iGet current contents of location

MoV (SP)+, D. BiSV{(R1); Save original contents of cell

MOV #3, —{5P) s Push BPT instruction

MTPI {RO) ; 8tore BPT instruction inte user’s program
2% SuUB #2, R1 iMore breakpoints to check?

BGE 14 ;i Br if yes
J%6: BIS #DSBKST, D. FLAG i8et flag saying breakpoints set in program
i Finished

Moy (SP)+, R1

RETURN

-

A,
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BRACHK —— Determine type of breakpoint

1 . SBTTL BRKCHK —— Determine type of breakpoxnt

2 e e e e e e e e e e e e e e e e et e e
3 i Determine the type of breakpoint that has occurred.

4 i There are four different types of breakpoints:

5 ; 1. Data breakpoints that are triggered when a monitored cell changes
6 i value or takes on a specified valve

7 i 2. Instruction breakpoints set by use of the "a;nB" instruction.
8 i 3. Instruction breakpoint used to catch a CALL return.

? ; 4. Single-step breakpoints that result from the use of the ”; 15"
10 ; command.

i1 ;

12 H Inputs:

12 H D.R7 = PC after the bresk

14 i

iS5 H Outputs:

16 i D$DBRK in D. FLAG == Data breakpoint

17 ; DEIBRK in D. FLAG == Instruction breakpoint

18 i D$SBRK in D. FLAG == Single-step breakpoint or CALL breakpoint

19 i DEFBRK in D. FLAG == Forced breakpoint (user typed ctrl-B)
20 ; D. BANM = Breakpoint number
21 ;
22 004456 010146 BRKCHK: MOV R1, —-{(8P)
23 i
24 ; Clear instruction and data breakpoint flags
25 i
26 0044460 042737 000000C Q00000G BIC # D$DBRK'D$IBRK!D$SBRK>, D. FLAG iNo breakpoints yet
27 ;
28 i ©See if a data breakpoint is active
29 ;
30 004466 032737 0000006 000000C BIT #D$DMON, D. FLAG i Is a data breakpoint active?
31 004474 001425 BEQ 1% i Br if not
32 004476 013701 0000006 MOV D. DADR. R1 iGet address of monitored cell
33 004502 106511 MFPD (R1) iGet contents of monitored cell
34 004504 013701 0000006 MoV D. MASK, R1 iGet data mask
35 004510 005101 COM R1 iComplement
36 004512 040116 BIC R1, (8P) ilLeave only bits of interest
37 004514 032737 0000006 0000006 BIT #D$DVAL., D. FLAG iAre we waiting for a specified valuve?
38 004522 001004 BNE 2% iBr if yes
39 i Trigger data breakpoint whenever monitored data cell changes value
40 004524 022637 0000006 CMP (SP)+, D. DOLD iHas value changed?
41 004530 001004 BNE 3% iBr if yes —-- trigger breakpoint
42 004532 000404 BR 1% iHasn‘t changed —— no data break

43 ; Trigger data breakpoint if value takes on specified value

44 004534 022637 0000006 2%: CMP (SP)+,D. DTRG iDoes cell have value of interest?

45 004540 001003 BNE 1% ;Br if not —-- no data breakpoint

46 i
47 3 Trigger a data breakpoint
48 ;

49 004542 032737 0000006 000000G 3% BIS #DEDBRK, D. FLAG ;Set data-breakpoint flag

20 i

51 i See if we need to check for instruction or single-step breakpoints
a2 i

53 004550 032737 000000C 0000006 1%: BIT #<DEGSTP ! DETSTP ! DSCKBK. D. FLAG : Any instruction breaks or sitp?
94 004556 001442 BEQ 9% iBr if neither instruction brks or single step
59 ;

26 ; Ignore single-step and instruction breakpoints if we just

57 i executed a pending instruction.

L]
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BRKCHK —— Determine type of breakpoint
58
59 004560 032737 0000006 000000G
60 004566 001036
61
&2
63
&4 004570 032737 000000C 0000006
65 004576 001407
&6 004400 (052737 0000006 0000006
&7 004606 112737 000011 Q00000G
68 004414 000423
&9
70
71
72 00446146 012701 000020
73 004422 013700 0000006
74 004426 162700 000002
75 0044632 020061 0000006
76 0044636 001404
77 0045640 162701 000002
78 004644 002372
79 0044846 000406
80
81
82
83 004650 006201
84 004652 110137 0000004
85 004556 052737 0000006 0000006
86
87
88
89 0044664 012601
?0 004466 000207

BIT
BNE

#D$IFPND., D. FLAG i Did we just execute a pending instruction?
9% iBr if yes

See if this is a single—-step breakpoint

BIT
BEQ
BIS
MOVB
BR

#DHSSTP 'D$TSTP, D. FLAG ; Are we single stepping program?
4% iBr if not

#D$SBRK. D. FLAG :i5et single—-step breakpoint flag

#2. . D. BKNM iSay this is breakpoint # 9

9%

S5ee if this is an instruction breakpoint

MoV
MOV
SuB
CMP
BEG
sunB
BGE
BR

#16. , R1 ; Init breakpoint index

D. R7, RO iGet address after breakpoint

#2, RO iPoint to break instruction

RO, D. BRKAD(R1) iBearch for which breskpoint was hit
&% ;i Br if found it

#2,R1 ;i Get next breakpoint index

7% iLoop if more breakpoint to check

9% i This is not an instruction breakpoint

We hit an instruction breakpoint

ASR

MOVEB

BIS
Finished

MOV

RETURN

R1 iGet breakpoint number
R1.D. BKNM
#DEIBRK, D. FLAG ; Remember we had an instruction break

{SP)+, R1

-~
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SHOBRK —— Display breakpoint information
1 .SBTTL SHOBRK —— Display breakpoint information
2 § O e s e o o i 5t oo a2 s o i i St i 4020 e e e S 0 e S e S T T S0 S S HF S S o S0n Sr e s S i P B i e fo—— e o S e e s i S st v S0
3 i SHOBRK is called to display information about a breakpoint
4 ; that has been triggered.
S5 i
6 004470 010146 SHOBRK: MOV R1,-(8P)
7 004472 TPRINT #CRLF iGet to start of new line
8 ;
? i ©Bee if a data breakpoint occurred
10 ;
11 004702 032737 0000006 000000C BIT #D$DBRK. D. FLAG ;:Did a data breakpoint occur?
12 004710 001454 BEQ 1% iBr if not
13 004712 PRINT {Data break -
14 004736 013700 000000¢ MOV D.R7. RO ;Get breakpoint PC
15 004742 (04737 007276 CALL LSTADR ;iDisplay the address
16 004746 PRINT < -— 2>
17 004760 013700 0000006 MoV D. DADR, RO iGet address of monitored cell
18 004764 004737 007276° caLL LSTADR iDisplay it
19 004770 PRINT L= D>
20 005000 013700 0000006 MoV D. DADR., RO iGet address of cell
21 0035004 106510 MFPD {RO) ;iGet current contents of cell
22 0050086 (012600 MoV (SP)+, RO
23 005010 010037 0000006 MOV RO, D. DOLD iSave old cell value
24 005014 004737 0061367 call. PRTWRD iDisplay value of cell
25 005020 013700 0000006 MOV D. MASK, RO iGet data mask
26 005024 005100 COM RO i Complement
27 005026 040037 0000006 BIC RO, D. DOLD iClear all but bits of interest
28 005032 TPRINT #CRLF iGo to new line
29 i
30 i See if a single-step breakpoint occurred
3N ;
32 005042 032737 0000006 000000G 1%: BIT #D$SBRK, D. FLAG ;iDid a single-step breakpoint occur?
33 005050 001406 BEQ 2% iBr if not
34 005052 5% PRINT “Step: > iPrint heading
35 005064 000451 BR 3% iNow treat like instruction breakpoing
36 i
37 i See if an instruction breakpoint occurred
38 i
39 005066 032737 000000G 0000006 2% BIT #D$IBRK, D. FLAG i Instruction breakpoint?
40 005074 001426 BEQ 4% iBr if not
41 005076 TPRINT #CRLF ;i Go to new line
42 Q05106 123727 0000006 000010 CMPB D. BKNM, #8. s CALLL breakpoint?
43 005114 001003 BNE &% iBr if not
44 005116 003037 0000006 CLR D. CBRK iClear the call breakpoint
43 005122 0007353 BR 9% iBr if yes —— Treat like single step break
44 005124 6%: PRINT <B>
47 005132 113700 0000006 MOVB D. BKNM, RO i Get breakpoint number
48 Q05136 004737 0060307 caLL PRTOCT iPrint breakpoint number
49 005142 PRINT <i >
50 005150 000417 BR 3%
51 i
52 i Bee if we had a forced breakpoint
53 H
54 005152 032737 0000006 0000006 4%: BIT #D$FBRK, D. FLAG ;iForced breakpoint?
55 005160 001427 BEQ 2% iBr if not
56 005162 TPRINT #CRLF ;iGo to a new line
57 005172 PRINT <Break at >

-~
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SHOBRK —- Display breakpoint information
58
59
&0
&1 005210 013700 0000006
62 005214 004737 0072767
63
64
65
&b 005220 013701 0000006
67 005224 004737 007640
68 005230
69
70
71
72 005240 012601
73 005242 000207

i

i Display the address of the breakpoint

3%: mMov
CALL

i Display the
MOV

CALL
TPRINT

i Finished

9% MOV
RETURN

D.R7,R0O iGet address where break occurred
LSTADR ;iDisplay the address

decoded instruction

D.R7,R1 iGet address of break

DECODE iDisplay the decoded instruction
#CRLF ; Go to new line

(8P)+,R1

LY
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FLGBRK —-— Set flag if any breakpoints are active

1 .SBTTL FLGBRK ~— Set flag if any breakpoints are active

2 B e e o o ke e 5 0 - o Bt S S 5 8 S S I S e 2 S e S 2 2 et . o e ot e e e e e o
3 i FLGBRK is called to determine if there are any active instruction
4 i breakpoints. If there are, the D$CKBK flag is set in D. FLAG:

5 i  otherwise the D$CKBK flag is reset.

1) ;

7 005244 010146 FLGBRK: MOV R1,-(SP)

8 i

9 i Determine if there are any normal instruction breakpoints

10 H

11 005246 012701 000020 MOV #16. , R1 iGet index to last breakpoint entry
12 005252 005761 0000006 5% ST D. BKAD(R1) i 1s this breakpoint set?

13 005256 001007 BNE &% iBr if yes

14 005260 162701 000002 SUB #2, R1 iMore to check?

15 005264 002372 BGE 5% iLoop if yes

16 ;

17 i No breakpoints are active

i8 ;

19 005266 042737 0000006 0000006 BIC #DECKBK, D. FLAG i No breakpoints are set
20 005274 000403 BR 9%
21 ;
22 ; There are active breakpoints
23 ;
24 005276 032737 0000006 0000006 6% BIS #D$CKBK.: D. FLAG ; Remember some breakpoint is set
2 i
26 3 Finished
27 H
28 005304 012601 9% Moy (SP)+, R1
29 005306 000207 RETURN

-,

A~
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ACRVAL -- Accrue a general value
1
2
3
4
5
1)
7
8
9
10
11
12
3
14
15 005310 010246
16
17
i8
19 005312 004737 0057567
20 005316 120027 000044
21 005322 001461
22 005324 120027 000056
23 005330 001451
24 005332 004737 0060227
25 005336 120027 000053
26 005342 001414
27 005344 120027 000055
28 005350 001411
29 005352 120027 000060
30 005356 103403
31 005360 120027 000071
32 005364 101403
33
34
35
36 00353646 005001
37 0035370 003000
38 005372 000457
39
40
41
42 Q05374 004737 0055367
43
44
45
46 003400 010102
47 005402 120027 000034
48 005406 001016
49 003410 020227 000007
50 005414 101404
51 005416
52 005426 006302
53 005430 004737 0057567
54 005434 004737 005536°
55 005440 066201 0000006
56 005444 010100
57 005446 012701 000001

§ T S S S et i o s s e e e T e e S e Gt 202 Sn St e th O S S e e S (a0 R e S e s S S S S S

CR

Yoo e G } e We e WM Wi me e e we we e N,

L r‘J L S v
il

44

3%

.8BTTL. ACRVAL -—~ Accrue a general value

ACRVAL is called to accrue a
Er, Jvalue or $x

general value of the form

where "t" is a relocation base register number.
and "x" is an internal register number.

Outputs:
RO = Value accrued.
R1 = Status flag:
+1 ==2 normal value
0 == No value gotten.

4

-1 ==3% Internal registe

VAL : MOV R2: -(8P)
Get ist character and see if

CALL GETCHR
CMPB RO, #’%

BEQ 1%
CMPB RO, #~.
BEQ 104
CALL PSHCHR
CMPB RO, #'+
BEQ® 2%
CMPB RO, #/~
BEQ 2%
CMPB RO, #0
BLO 8%
CMPB RO, #'9
BLOS 2%

No value was specified

CLR R1
CLR RO
BR 9%

Accrue normal value

CALL ACRNUM

PP I P
I adUdiTehh.

this is a normal value or a register name.

iGet 1st character

iIs this a register value?
iBranch if yes

i". " = Current program counter
iBr if period

i Bave the character

; Is this a sign character?

iBr if yes

; Is this character a digit?
;Br if not a digit

iBr if a digit

iReturn status code
iReturn value of O

iAccrue first part of number

See if 1st part of value is a relocation base register number

MOV Ri.R2
CMPB RO, #7,
BNE 3%

CMP R, #7
BLOS 4%

ERR #HEMEIRB
ASL R2

CALL GETCHR
CALL ACRNUM
ADD D. RLBS{R2).R1
MOV R1,RO
MoV #1,R1

i Save value that was accrued

iWas first part terminated with a comma?
iBr if not

i Is first part a valid register number?
iBr if ok

iConvert reg # to word table index

i Skip over comma

i Accrue second part of number

;Add relocation base to offset value
; Return value in RO

iReturn status code in R1

-

L
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ACRVAL —— Accrue a general value
58 005452 000427 BR 9% i Return
59 ;
60 i Value is ". " (period). Use current program counter.
61 i
62 005454 013700 0000006 10%: MOV D. R7, RO ;Get current program counter value
63 005460 012701 000001 MOV #1,R1 ; Say we got a normal value
&4 005464 000422 BR 9% ;i Return
69 i
bb ; Internal value ("$x")
&7 i
68 0054466 004737 0057567 1%: calLL GETCHR i Get register letter
69 005472 012701 000014 mMav #NUMINT-1, R1 iGet # internal registers
70 005474 120081 Q00384° &% CMPB RO, INTCHR{R1 ilook up register letter
71 005502 001404 BEQ o% iBr if found
72 005504 005301 DEC R1 iMore to check?
73 005506 002373 BGE 6% iLoop if yes
74 005310 ERR HEMEIIV i Invalid register name
75 005520 006301 9% ASL. R1 i Convert index to word table index
76 005522 016100 0004027 MOV INTADR(R1), RO ;i Get address of cell for register
77 005526 012701 177777 MoV #-1,R1 iGet status code
78 H
79 i Finished
80 H
81 005532 012602 9%; MOV (GP)+, R2
82 005534 Q00207 RETURN

(R7)

-~

rL
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ACRNUM —-— Accrue a number

gAONTUR_RLIU-

005536
005540
005542

0053544
005546
005552
005556
005560
005564
005366
005570
005572

005576
0035602
0035606
0035612
005616
005&620
003624
005626
00563
005634
0055640
005644
005646
005450

005652
005654
005660
005662
0054&66
005670

0055674
005700
005702
005704

010244
010346
0105446

005002
004737
120027
001407
120027
001002
005202
000402
004737

012701
012705
004737
120027
103415
120027
101012
120027
101402
012705
020127
103040
110021
000756

105011
120027
001003
012705
000402
004737

012703
005001
112300
001405

005756
000053

000055

006022

0000006
000010
005756
000060
000071
000067

000012
000000G

000056

000012

006022 ¢

000000¢G

s e e e e e e

.SBTTL ACRNUM —-— Accrue a number

§ e o et s e ass e s Seaen St o OO S it et SO S S SOMR Geoln SRR Shnn SAAP G200 PO P Gt Hdis SOVES SO4ED PP CHmi® Gt el $0008 b ete SVOdh A0 SHFRE SR SR ST e STHSS SAFEN SR CTRMR PO et Gemsy Shete e Gear RS S000% SALSS SRS MG Setas SHSC Rees SR RS SeNS SRere SR Gmmem Srme Spee ewee St

ACRNUM is called to accrue a number.
The number may be octal or decimal (with a decimal point).

Outputs:
Rl = Value accrued
RO =
ACRNUM: MOV R2, —(8P)
MoV R3, -(SP)
MOV RS, —(8P)

i
i

H

8%:

=%

1%

3%:

44

5%

7%

Delimiter character that was hit.

See if number has a leading sign character

CLR
CALL
CMPB
BEQ
CMPB
BNE
INC
BR
CALL

Scan the number and store in

Mov
MOV
CALL
CMPB
BLO
CMPB
BHI
CMPB
BLOS
MoV
CMP
BHIS
MOVB
BR

R2
GETCHR
RO, #/+
6%
RO, #°‘~
8%
R2
6%
PSHCHR

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

RO, #°0

2%

RO, #9

2%

RO, #°7

3%
#10. ., RS
R1, #D. NMBE
11%

RO, (R1)+
1%

Hit end of number

CLRB
CMPB
BNE
MOV
BR
CALL

(R1)
RO, #7.
4%
#10. ., RS
5%
PSHCHR

; Assume Tesult should be pgsitive
iGet ist character of number
iLeading plus sign?

iBr if yes

il.eading minus sign?

iBr if not

;i Set flag to negate the value

;Push the first digit
D. NMBF

;Point to number character buffer
;Assume this is an octal value
iGet next character of number

iIs this character a digit?

;i Br if not

iDecimal digit?

;s Br if not

iOctal digit?

iBr if yes

i This must be a decimal value

i Are we about to overflow the buffer?

iBr if yes
; Store character into buffer
iLoop to get rest of number

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

i Remember this is a decimal value

; Save delimiter

Convert number string to binary value

MOV
CLR
MOVB
BEQ

#D. NMBF, R3
R1
(R3)+, RO
9%

iPoint to start of buffer
; 8tore value in R1

iGet next character

iBr if hit end of number
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iConvert digit to binaruy value

iMultiply previous value by 8 or 10.

i Add in new value
ilLoop to get rest of number

i Should we negate the value
iBr if not
iNegate the value

;Get delimiter character in RO
iBut push it back too

TSDBUG —— TSX-Plus debugging mo MACRO VO5. 05 Wednesday 18-Jan-89 15:24 Page 30-1
ACRNUM ~—~ Accrue a number

58 005706 162700 000060 SUB #°0, RO

59 005712 070105 MUL RS, R1

60 005714 060001 ADD . RO, R1

61 005716 000771 BR 7%

&2 i

63 i See if we should negate the value

&4 ;

&5 005720 005702 Q% TST R2

66 0095722 001401 BEQ 10%

67 005724 005401 NEG R1

68 ;

&9 i Finished

70 ;

71 005726 004737 Q057567 10%: CALL GETCHR

72 005732 004737 0060227 CALL PSHCHR

73 005736 012605 MOV {SP)+,R5

74 005740 012603 MOV {SP)+, R3

75 005742 012602 mov {SP)+, R2

76 005744 QQ0207 RETURN

77 ;

78 i Number overflowed the buffer

79 3

80 005746 11%: ERR HEMSENTL

i Number too long

L)
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SGETCHR —— Get next character from terminal

1 .8BTTL GETCHR —— fet next character from terminal

2 B e e e e et et s e e o e - - -
3 ; Get the next character from the terminal.

4 H

5 H Outputs:

P i RO = Character gotten

7 3

8 0057564 GETCHR:

4 i

10 ; See if PSHCHR was called to save a character

11 ;

12 Q05756 113700 0000006 MOVB D. SVCH: RO iHas a character been pushed?
i3 005762 001014 BNE 9% iBr if yes

14 ;

15 ; No saved character.

16 i Get character from terminal.

17 i

18 005764 . TTYIN ; Get character from terminal
19 005770 Q05237 0000006 INC D. PCOL s Advance print column
20 ;
21 H Convert lower—case characters to upper—case
22 3
23 005774 120027 000141 CMPB RO, #141 i Lower—case a
24 006000 103405 BLO 9%
25 004002 120027 000172 CMPB RO, #172 i Lower—case z
26 006006 101002 BHI 9%
27 0046010 162700 000040 SUB #40, RO ;i Convert lower—-case to upper—case
28 i
29 ; Finished
30 ;
31 006014 105037 0000006 9%: CLRB D. SVCH i No saved character

32 006020 000207 RETURN

33

34 .8BTTL. PSHCHR ~-- Push a character
35 § e s e et o e e e e e e o e et e e s e e e ——
36 i Push a character so GETCHR will get it on next call.
37 3
38 ; Inputs:

39 ; RO = Character to be pushed.

40 ;
41 006022 110037 0000006 PSHCHR: ™MOVB RO, D. 8VCH ; Save the character for GETCHR
42 006026 000207 RETURN iFinished
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PRTOCT -~ Print octal value
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1 .8BTTL PRTOCT ~— Print octal value

2 B e e e e o o e e o e - o e e o e e e e e e e e
3 i Print an octal value with no leading zeroes.

4 i

5 ; Inputs:

& ; RO = Value to print.

7 ;

8 006030 010146 PRTOCT: MOV R1, —(SP)

9 006032 0102446 MOV R2, —(8P)

10 006034 010346 Moy R3, —(SP)

11 0056036 Q05003 CLR R3 i Bay non—zero digit not seen yet
12 006040 010001 MOV RO, R1 iGet value to print

13 0046042 005000 CLR RO ;Get 1st bit into RO

14 006044 073027 000001 ABHC #1,RO

15 006050 012702 000006 MOV #6, R2 iPrint total of &6 digits

14 004054 000403 BR 2%

17 006036 0050600 i%: CLR RO ; Get next digit into RO

18 0060460 073027 000003 ASHC #3, RO

12 006064 050003 2% BIS RO, R3 ; Remember if non—-zero digit seen
20 0060466 001406 BEQ 3% ;Br if no non—zero digits seen yet
21 006070 062700 000060 ADD #0, RO iConvert to ascii character
22 006074 L TTYQUT iPrint the character
23 0056100 005237 000000¢ INC D. PCOL ;i Advance print column
24 006104 077214 3% s0B R2, 1% ilLoop if more digits to print
25 006106 005703 T8T R3 iDid we see any non—zero digits?
26 006110 001006 BNE 4% ;Br if yes
27 006112 . TTYOUT #/0 iPrint one zero if not
28 006122 005237 0000006 INC D. PCOL ;Advance print column
29 006126 012603 4% MOV (SP)+,R3
30 006130 012602 MoV {(SP)+, R2
31 006132 012601 MOV (SP)+, R1
32 006134 000207 RETURN

LN
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PRTWRD -— Print octal word value

1 .8BTTL PRTWRD ~— PFrint octal word value

= B T R 1 0 et e i s S o s ot it o e e S b 1 ) 1 S S T S 0 e o 1 S e - ———
3 ; Print a 16-bit octal value;

4 ; Inputs:

5 ; RO = Value to be printed.

é i

7 006136 010144 PRTWRD: MOV R1i, -(8P)

8 006140 010246 MOV R2, —{(SP)

79 006142 010001 Moy RO, R1 i Get value to print

10 0046144 005000 CLR RO ;Get 1st bit into RO

11 006146 073027 000001 ASHC #1, RO

12 0046152 012702 0000064 MOV #4, R2 ;Print total of & digits

13 006156 000403 BR 2%

14 006160 005000 16: CLR RO ;Get next digit into RO

15 004162 073027 000003 ASHC #3, RO

16 006166 062700 000060 2% ADD #/0, RO ;i Convert to ascii character
i7 QO&172 L TTYOUT iPrint the character

18 006176 005237 0000006 INC D. PCOL. i Advance print column

19 Q042202 077212 S0B R2, 1% iLoop if more digits to print
20 0046204 012602 MOV {(8P)+, R2
21 006206 012601 MOV {(SP)Y+,R1
22 006210 000207 RETURN
23
24 .8BTTL PRTBYT —— Print octal byte value
25 e e o i o e 2 e o b ot e S e e
26 i Print an 8-bit octal value.
27 H
28 H Inputs:
29 i RO = Value to be printed.

30 ;

31 006212 0101464 PRTBYT: MOV R1, -(8P)

32 006214 010246 MoV R2, -(8P)
33 005216 010001 MoV RO, R1 ;i Get value to be printed

34 006220 000301 SWAB R1 iLeft-justify value in R1
39 006222 005000 CLR RO ;iMove 1st 2 bits into RO
36 006224 073027 000002 ASHC #2, RO

37 006230 012702 000003 MOV #3, R2 ;Print 3 digits total

38 006234 000403 BR =%

39 006236 005000 14 CLR RO ;Get next octal digit to RO
40 Q046240 073027 000003 ASHC #3, RO

41 006244 062700 000060 2% ADD #/'0, RO i Convert to ascii character
42 006250 CTTYOQUT iPrint the character

43 006254 005237 0000006 INC D. PCOL iAdvance print column

44 Q06260 077212 SOB R2, 1% ;iLoop if more digits to print
45 Q06262 012602 MOV (SP)+, R2

46 Q06264 012601 MOV (8P)+,R1

47 Q0&264 000207 RETURN

EL]

A~
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PRTR50 -—~ Print a RADSO value

QONDU LW -

006270
006272

DNLDITA
Vwoe /T

0046300
006302
006304
006306
006312
006316
006320

006322
006324
006326
006332
006336

006340
0046342
006344

010144
010246

012702

005046
010001
005000

71027
116146
010001
077207

012600
001405

005237
000771

012602
012601
000207

000003

000050
000220~

0000006

. SBTTL

3T e e e s e ot e e bt e e

PRTR5Q —— Print a RADSO value

o e s — o e s e —— e s e v v S Sub0n S heose Fomva St e S FYVR= o eSS Gooh st Semte e et

PRTR50 is called to print a RADSO (radix 50) value.

Inputs:

RO = Value to be printed.

2
PRTRS50: MOV
mMov

R1,-{SP)
Ra&, —=(8P)

i Convert value to ascii character string and stack the characters

MOV
CLR
MOy
1%: CL.R
DIV
Movn
MOV
sS0B

FJ e W Nme
H

MoV

BEQ
TTYOUT
INC

BR

3 Finished

3%: MoV

MoV
RETURN

#3, R2
-(8P)
RO, R1
RO
#50, RO

RSOCHR(R1), ~(8F); Convert remainder to ascii and stack it

RO, R1
Re, 1%

Finished conversion.

(S5P)+, RO
3%

D. PCOL

2%

(SP)+, R2
(SP)+,R1

iGet # chars to convert

;Put null on stack to signal end
iGet value to be converted
iClear high-order for divide

iDivide RO-R1 by 50

;i Get quotient
iLoop if more to convert

Print the result.

iGet char to print

iBr if hit end of string
iPrint the character
iAdvance print column
ilLoop to print more

A,

S,

-

-~

)
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ERRPRT -— Print an error message

1

2

3

4

5

6 006346

7 006354

8 006364 0035037 0000006
? 0046370 013706 000000€
10 006374 000137 0015107
11

12

13

14

15

16

i7

18

i9
20 006400 112200
21 006402 0014005
22 006404
23 005410 005237 0000006
24 006414 000771
29 0064146 005202
26 006420 042702 000001
27 0046424 000202

. SBTTL

ERRPRT -- Print an error message

i Print the error message whose address is in R1 and then go and
i get a new command.

ERRPRT: TPRINT
TPRINT
CLR
MoV
JMP

Inputs:

LSTTXT: MOVB
BEQ
. TTYOUT
INC
BR

2%: INC
BIC
RTS

#CRLF i Go to new line

R1 iPrint error message
D. PCOL iSay print column = 0O
D. SP8V, GF iReset stack pointer
NEWCMD iGo get a new command
LSTTXT —— Print text string

———— ———e S St e S o bR SUHES AASS S SRS O o S0t Pern Saerm Soote LSS SS0N H00ML 400 Gauis Seate domms faans o Taess P St S Spas S GHOS Srese SRS SRS

LSTTXT is called by use of the PRINT macro. It prints a text
string on the terminal without carriage~return., line—feed.

R2 = Address of string in ASCIZ form that follows call

{R2)+, RO ;Get next char from text string
2% ;Br if hit end of string

iPrint the character
D. PCOL s Advance print column
LETTXT iLoop till end of string hit
R2 i Bound up to even byte address
#1.R2
R2 ;Return following string



- — o e e~

-~

T8DBUG —— TSX-Plus debugging mo MACRO VOB5.

05 Wednesday 18-Jan-89 15:24 Page 36

SETLOC —— Set address of open cell
i .8BTTL SETLOC —-— Set address of open cell
=2 B e e et e e 2 2 e . e o e e - e e
3 i BETLOC is called to set the address of the currently open cell.
4 H
5 i Inputs:
6 i D. VALl = Address of cell to apen.
7 H D.VIFL = Mode of address {(+1=Cell in user’s job, ~l=Internal cell)
8 ;
9 H Outputs:
10 ; D.LOC = Address of open cell.
11 i D. LOCM = Mode of cell (+1 / —1)
12 ;
13 006426 113700 000000€C SETLOC: MOVB D. VIFL, RO ibet mode of address
14 006432 001405 BEQ % iBr if no address specified
1% 006434 110037 0000006 mMove RO. D. LOCM ;i Set mode of current cell
16 006440 Q13737 0000006 0000006 MOV D. VAL 1, D. LOC i Set address of current cell
i7 004446 (00207 FE: RETURN

-~

-
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STRVAL —- Store value into open cell
1
2
3
4
5
é
7
8
q
10
11 006450 010144
12 006452 010246
i3
14
15
16 006454 105737 000000G
17 006460 0015012
i8
19
20
21 006462 105737 0000006
22 006466 100457
23
24
29
26 006470 105737 0000006
27 006474 001013
28
29
30
31 006476 010046
32 006500 013700 0000006
33 006504 032737 0000006 0000006
34 004512 001402
35 006514 006610
36 006516 000473
37 006520 106610
38 006522 000471
39
40
41
42 0046524 042700 177400
43 0046530 013702 0000006
44 Q04534 042702 000001
45 0046540 032737 0000006 Q000006
46 006546 001402
47 Q06550 006512
48 006552 000401
49 004554 106512
50 006556 032737 000001 0000006
51 0065464 001004
52 0065466 042716 000377
93 004572 050014
54 006574 000404
55 006576 042716 177400
54 006602 000300
57 006404 050016

L R TR TR VO VO VO W

STRVAL: MOV

4%

FJ - s e
#

7%:
8%

3%:

Mav

Make sure

TSTB
BEGQ

Determine

TS8TB
BMI

.8BTTL STRVAL —— Store value into open cell
STRVAL is called to store a value into the currently open cell.
Inputs:
RO = Value to store.
D.LOC = Address where to store value.
D. LOCM = +1=5tore into user ‘s area, —1=Btore into internal register.
D. BYTM = O=Word mode store, 1=Byte mode store.

R1,-(5P)
R, ~(SP)

a cell is open

D. LOCM ils a cell open now?
9% i Br 1f not

if we are storing into user’s job or internal cell

D. LOCHM ; Internal or user job?
1% iBr if internal cell

Store into user’s job

TSTB
BNE

D. BYTM ;Byte or word mode?
2% ;Br if byte mode

Store into word

MOV
mMav
BIT
BEQ
MTPI
BR
MTPD
BR

RO, - (8P) iPut value on stack

D. LOC, RO ;Get address where we should store
#DSISPC, D. FLLAG ; Should we use I-space?

4% iBr if not (D-space is default)
{RO) i Btore into program I-space

9%

{RO) ; Store into user’s area

%

Store into byte

BIC
MoV
BIC
BIT
BEQ
MFP1
BR
MFPD
BIT
BNE
BIC

nIc

Ao ke ek

BR
BIC
SWAB
BIS

#C377, RO iClear high-order byte of value being stored
D. LOC, R2 ;0et address where we are to store
#1,R2 ;iForce address to be even
#D$EISPC, D. FLAG ; I-space reference?

7% iBr if not

{R2) ;i Get current I-space value

8¢ iAnd continue

{R2) i Get current contents of word (D-space)
#1,D. LOC i Even or odd byte?

3% iBr if odd byte

#3777, (SF) ;Clear low-order byte of old value

RO, (8P ;Put in new low-order hyte

5% iGo set into user space

#177400, (SF) iClear high—order byte

RO ;i Get new value to high—order byte

RO, (SP) ; 8tore new high—order byte

]
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STRVALL —— Store value into open cell
58 006406 032737 0000006 0000006 5% BIT #D$SISPC, D. FLAG i SBtore into I—-space?
59 006414 001402 BEQ =% ;Br if not (D—-space is default)
60 006616 006612 MTPI {R2) i 8tore into user I-space
61 006620 000432 BR 9%
62 0064622 106612 6% MTPD (R2) ;Store into user D-space
63 006624 000430 BR 9%
&4 H
&5 3 Store into internal register
(=Y. i
67 0064626 105737 0000006 14%: TSTB D. BYTM iByte or word mode?
68 006632 001003 BNE 12% ;Br if byte mode
a9 i
70 i Store into word
71 ;
72 006634 010077 0000006 Moy RO, @D. LOC ; Store into internal cell
73 006640 000422 BR 9%
74 ;
75 ; Store into byte
76 H
77 0064642 042700 177400 12%: BIC #~C377, RO ;Clear high—order byte of value being stored
78 0046646 013702 0000006 mMov D. LOC, R2 ;Get address where we are to store
79 Q064652 042702 000001 BIC #1.R2 iForce address to be even
80 006656 032737 000001 0000006 BIT #1.D. LOC ;i Even or odd byte?
81 006664 001344 BNE 3% iBr if odd byte
82 006666 042712 000377 BIC #3377, (R2) ;Clear low-order byte of old value
83 006472 050012 BIS RO, (R2) ;Put in new low-order byte
84 006674 000404 BR 9%
85 006&676 042712 177400 13%: BIC #177400, (R2) ;Clear high—order byte
86 006702 000300 SWAB RO i Get new value to high—order byte
87 0048704 050012 BIS RO, (R2) ; Store new high—-order byte
a8 i
89 i Finished
7?0 ;
?1 006706 01260 % MOV (SP)+, R2
72 006710 012601 MOV (SP)+,R1
93 Q046712 0Q0207 RETURN

L)
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GETVAL —— Get value from current cell

[y
O N> U WM -

17 006716 103737 000000&
18 006722 100442

22 006724 105737 0000006
23 006730 001013

27 006732 013700 0000006

28 00&736 032737 0000006 0000006
29 006744 001402

30 0067446 006510

31 006750 000401

32 0046752 106510

33 006754 012600

34 006756 000446

38 006760 013702 0000006

39 006764 042702 000001

40 0046770 032737 0000006 0000006
41 Q06776 001402

42 007000 006512

43 007002 000401

44 007004 106512

43 0070086 012600

446 007010 032737 000001 0000006
47 007016 001401

48 007020 000300

49 007022 042700 177400

50 007026 000422

54 007030 105737 0000006
55 007034 001003

-

<
3

s e e ﬂ) - - - e - - - e - -
m

4%
5%

pJ - W %
H

b%:
7%

3%

.SBTTL GETVAL ~-~ Get value from current cell

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

Inputs:
D. LOC
D. LOCHM
D. BYTM

Outputs:

RO = Value obtained

oy

i MOV

Determine if we are fetching

T5TB
BMI

D. LOCM
1%

Fetch from user’s job

TSTB
BNE

D. BYTM

2%

Fetch from word

MOV
BIT
BEQ
MFPI
BR
MFPD
MOV
BR

D. LOC, RO
#D$ISPC, D. FLAG
4%

(RO)

5%

(RO)

(SP)+, RO

9%

Fetch from byte

MoV
BIC
BIT
BEQ
MFPI
BR
MFPD
MOV
BIT
BEQ
SWAB
BIC
BR

Fetch from internal register

TSTB
BNE

D. LOC, R2
#1,R2
#DSISPC. D. FLAG
6%

(R2)

7%

(R2)

(8P )+, RO
#1,D. LOC
3%

RO
#177400, RO
9%

D. BYTHM
12%

Fetch from word

Address of cell from which value is to be fetched.
+1=fetch from user’s area, -—l1=Fetch from internal register.

O=Word mode, l=Byte mode

from user’s Jjob or internal cell

; Internal or user job?
iBr if internal cell

i Byte or word mode?
;Br if byte mode

;iGet address of value wanted
; Should we use I-space?

iBr if not (D-space default)
;Get value from user I-space
i And continue

;i Get value from user D—-space
i Return in RO

iGet address of word

iForce address to be even

i Should we use I-space

iBr if not (D-space default)

;i Get current value from I-space
i And continue

iGet current value from D-space
i Get word value to RO

iEven or odd byte?

3 Br if low-order byte wanted

; Swap bytes if high—order byte wanted
iClear high-order byte

iByte or word mode?
;Br if byte mode

LY
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GETVAL —- Get value from current cell

)

A

58 i

59 007036 017700 0000006 MOV @D. LOC, RO ;i Get the value

&0 007042 Q00414 BR ot

61 ;

&2 3  Fetch from byte

63 i

64 007044 013702 0000006 12%: MOV D. LOC, R2 ; Get address where we are to fetch
65 007050 042702 000001 BIC #1, R2 i Force address to be even

&6 007054 011200 MoV {R2),R0O ;Get the word value

&7 007056 032737 000001 0000006 BIT #1.D. LOC ;i Even or odd byte?

68 00704684 001401 BEQ 13% iBr if even byte wanted

69 0070466 000300 SWAB RO i Swap high—-order byte to low—-order
70 007070 042708 17740C 13%: BIC #1774G0, RO ;Clear high—order byte

71 H

72 i Finished

73 ;

74 007074 012602 9% MOV {8F )+, R

75 Q07074 000207 RETURN

-~
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SHOLOC —— Display current address

1 .SBTTL SHOLOC —- Display current address

2 § e s e e e —— e e e e - - o e e et e e e
3 i Display address of currently open cell.

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

S5 i or may be the address of an internal register (#x).

é ;

7 ; Inputs:

8 ; D.LOC = Address to be displayed

Q ; D. LOCM = Mode of address (+1==21In user’s proagram, -—l==>Internal cell)
10 ;

11 007100 010146 SHOLOC: MOV R1,-(GP)

12 007102 010246 MoV R2, -(8P)

13 007104 010344 MOV R3, —{58F)

14 Q07106 010446 Mav R4, - (8P)

i5 i

16 i Determine if this is an internal or external cell

17 ;

18 007110 105737 0000006 TSTB D. LOCM i Internal or external address?

19 007114 002405 BLT 1% iBr if internal address
20 ;
21 H Display address of cell in user‘s program
22 i
23 007116 013700 0000006 MOV D. LOC, RO i Get address to be displayed
24 007122 004737 0072767 CALL L.STADR ;Display relative to relocation base
29 007126 000454 BR 9%
26 ;
27 i Display name of internal cell
28 ;
29 007130 013700 0000006 1% MOV D. LOC, RO ;iGet address of internal cell
30 007134 012701 000402’ MOV #INTADR, R1 iPoint to table of addresses of cells
31 007140 012702 177777 MOV #-1, R2 ; Init for search
32 007144 0035003 CLR R3
33 007146 020011 2%: CMP RO, (R1) ; Is address below base of this cell?
34 007150 103406 BLO 3% iBr if yes
35 007152 010004 MoV RO. R4 iGet address of interest
36 007154 161104 SUB (R1).,R4 iDetermine distance from cell base addr
37 0071546 020402 CMP R4, R2 ; Is this the closest we’‘ve seen so far?
38 007160 101002 BHI 3% iBr if not
39 007162 010402 MOV R4, R2 iRemember offset from nearest cell
40 007164 010103 MOy R1,R3 i Remember address of nearest cell
41 Q007166 062701 000002 3%: ADD #2,R1 ;Point to address of next cell
42 Q07172 020127 000434° CMP R1, #INTEND ;iChecked all cells?
43 007176 103763 BLO 2% il.oop if not
44 i
45 i Display register name
44 ;
47 007200 142703 0004027 suB #INTADR. R3 iGet offset into address table
48 007204 006203 ASR R3 ; Convert to byte table index
49 007206 .TTYOUT #/% ;Print "¢

50 007216 005237 0000006 INC D. PCOL. i Advance print column

51 007222 116300 000364° MOVB INTCHR(R3): RO iGet name of internal register

52 007226 . TTYOUT iPrint register name

53 007232 005237 0000006 INC D.PCOL. i Advance print column

54 ' i

855 i Display offset from register

56 3

57 0072386 005702 TST R2 iAny offset from base of cell?
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SHOLOC —— Display current address
58 007240 001411 BEQ 9% iBr if not
59 007242 . TTYOUT #/+ iPrint "+"
60 007252 005237 0000006 INC D. PCOL ;i Advance print column
61 007256 010200 MoV R2, RO iGet offset value
62 007260 004737 006030° CALL PRTOCT iPrint octal value for
63 i
64 i Finished
65 i
&6 007264 012604 9% MOV (SP)+, R4
67 0072466 012603 MOV (SP)+,R3
68 007270 012602 MOV {SP)+,R2
69 007272 012601 MOV (SP)+,R1
70 00727 000207 RETURN

offset

)

-
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LSTADR —- Display address in user’s program

1 .8BTTL LSTADR —-— Display address in user’s program

2 B e e e e e e e e e e e o e e e e ——

3 i LSTADR is called to display an address in the user’s program.

4 i LSTADR functions the same as SHOADR except that LSTADR checks the
S i DP$LAA flag in the $F format register. If the DPHLAA flag is cleared
6 i the address is displayed in relative form:; if it is set, it is displayed
7 i in absolute form.

8 ;

9 ; Inputs:

10 ; RO = Address to be displayed.

11 ;

12 007276 LSTADR:

i3 ;

14 ;i Bee if DP4$LAA is set in $F register

15 ;

16 007276 032737 0000006 000000G BIT #DP$LAA: D. PFMT i Absolute addresses wanted?

17 007304 001003 BNE i% i Br if yes

18 i

19 ; Display address with relocation base
20 ;
21 007306 004737 007322° CALL SHOADR ;Display address with relocation base
22 007312 000402 BR 9%
23 ;
24 i Display absolute address
25 ;
26 007314 004737 0060307 1 CALL PRTOCT ;Display absolute address
27 i
28 i Finished
29 ;
30 007320 000207 9 RETURN

a_~
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SHOADR —— Display address in user ‘s program

| .8SBTTL SHOADR —— Display address in user’s program

] 3 e o o e s e e s i v o S i [ 5 e e s S S0 20 P T v o e e S G20 o SSF S92 €90 RS B o S804 smeme Gl SRS e S04 At S Aonks ML 4L Bvatt AL e v e SO S S S
3 i SHOADR is called to display an address in the user’s program.
4 i A check is made to determine which relocation register the address
5 i is relative to and if any, the address is printed as "r,o".

) i

7 ; Inputs:

8 i RO = Address to display.

9 ;

10 007322 010146 SHOADR: MOV R1, —-(8P)

11 007324 010246 MoV R2, -(8P)

12 007326 010346 MOV R3, —(8P)

13 007330 010444 MoV R4, —{8P}

14 H

15 H Determine if address is relative to a relocation register

ié ;

17 007332 (100064 MOV RO, R4 ; Bave original address

18 007334 004737 0074127 CALL RELADR ;Determine if addr is relative to reloc regn
19 007340 103414 BCS 4% i Br if not
20 i
21 i Print relocation register number
22 ;
23 007342 166304 0000006 SUB D. RLBS{R3)., R4 i Compute offset within the region
24 007346 010300 MOV R3, RO ;Get register index
25 007350 006200 ASR RO i Convert index to number
26 007352 004737 006030° CALL PRTOCT ;iPrint register number
27 007356 . TTYOUT #54 iPrint ", "
28 007366 005237 0000006 INC D. PCOL ; Advance print column
29 ;
30 i Print offset within region
31 ;
32 007372 010400 4% Mav R4. RO iGet offset within region
33 007374 004737 006030° CALL PRTOCT iPrint the value
34 ;
35 3 Finished
36 H
37 007400 012604 MoV {SP)+, R4

38 007402 012603 MOV (SP)+,R3

39 007404 012602 MoV (SP)+, R2

40 007406 012601 MOV (SP)+, R1

41 007410 000207 RETURN

L]
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RELADR —— Determine if address is in relocation region

1 .8BTTL RELADR —- Determine if address is in relocation region
2 B e e e e e e e e ———————
3 ;i RELADR is called to determine if an address is within a relocation
4 ; region.

5 i

6 ; Inputs:

7 i RO = Address to be checked

8 ;

9 i Outputs:

10 i C-flag cleared == Address is within a relocation region.

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

9 s

14 007412 010146 RELADR: MOV R1, -(8P)

1% 007414 010246 MOV R2, -(5P)

16 007414 010446 MOV R4, -(SP)

17 i

18 i  Bearch for relocation region defined below the address

19 i
20 007420 005001 CLR R1 i Init relocation register index
21 007422 012702 177777 MOV #-1.R2 ; Init closest offset value
22 007426 010203 MOV R2.R3 iSay no relocation base found yet
23 007430 005761 0000006 2% TST D. RLBS(R1) i Is this relocation register in use?
24 007434 001412 BEQ 3% ; Br if not
295 0074346 020061 000000CG cMP RO. D. RLBS(R1) ; Is address above this relocation base?
26 007442 103407 BLO 3% ;Br if not
27 007444 010004 MoV RO. R4 ;Get address of interest
28 007446 166104 0000006 SUB D. RLBS(R1), R4 iCalculate offset within region
29 007452 020402 CMP R4, R2 i Is this the closest one so far?
30 007454 101002 BHI 3% ;Br if not
31 007456 010402 MOV R4, R2 ; Rember smallest offset
32 007460 010103 MoV R1:,R3 i Remember rTelocation register index
33 007462 062701 000002 3% ADD #2, R1 i Advance relocation register index
34 007466 020127 000016 cMP R1, #14. iChecked all relocation registers?
35 007472 101756 BLOS 2% ;Br if not

36 i

37 i See if we found a relocation rTegion

38 i

39 007474 005703 TST R3 ;iDid we find a relocation region
40 007476 002002 BGE 5% iBr if yes

41 007500 000261 SEC ; 88y no region found

42 007502 000401 BR %

43 007504 000241 o%: CcLC ;i8ay a region was found

44 ;

45 i Finished

46 ;
47 Q073506 012604 9% MoV (SP)+, R4

48 007510 012602 MOV (SP)+, R2

49 007512 012601 mMav (8SP)+, R1

50 007514 000207 RETURN

.0
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DOPRT —— Print a text string

1 .8BTTL. DOPRT ~- Print a text string

2 B e e e e e e e e e e e e o S e e
3 i DOPRT is called to print a text string.

4 ; It directly calls routines in TSTTY to print each character.
5 i

) ; Inputs:

7 i RO = Pointer to asciz string.

8 i

T 007316 010144 DOPRT: MOV R1, -(SP)

10 007520 010246 MOV R2, —(8P)

11 i

12 ; Set up pointer to start of string

13 ;

14 007522 010002 MoV RO, R2 ;i Get pointer to start of string
15 007524 113701 0000006 MOVB CORUSR, R1 iGet current job index number
16 i

7 ; Get each char out of the string and print it

i8 ;

19 Q07530 112200 1%: MOVEB (R2)+, RO ;Get next char from string
20 007532 001411 BEQ 2% iBr if hit null at end
21 007534 120027 000200 CMPB RO, #200 iIs string terminated with a 2007
22 007540 001422 BEQ 9% i Br if yes
23 007542 OCALL PUTCHR iPrint the character
24 007550 0035237 0000006 INC D. PCOL i Advance print column
29 00755%4 000765 BR 1% ;Loop to print rest of string
26 ;
27 i  Print Carriage-return Line-feed at end of string
28 ;
29 007556 012700 000015 2% MoV #CR, RO iGet carriage return

30 007362 OCALL PUTCHR iPrint it

31 007570 012700 000012 Moy #LF, RO iGet line feed
32 007574 acaLL PUTCHR ;Print it
33 007602 0035037 0000006 CLR D. PCOL ; Say we are back to column 1
34 ;
35 i Finished

36 ;

37 007606 012602 9% MOV {SP)+,R2

38 007610 012601 MoV (SP)+,R1

39 007612 000207 RETURN

LY
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DBGON

NONDURWIMN-

28

-- Place terminal in debug mode

007614
007620
007622

007624
007630
007632

012700
104375
000207

012700
104375
000207

29 007634 000241
30 007636 000207

000002

.SBTTL DBGON =-- Place terminal in debug mode
i DBGON is called to place the terminal in debug mode.

DBGON: MOV #ONEMT, RO

EMT 375
RETURN
.8BTTL DBGOFF -- Turn off termlnal debug mode

2 orese wmsn e e Sowes ot e e e SO sa0mm Sooes SO0 Sase bw oo o o OGS SagS SoemY SOSSH SOVLR SHRGD SOHHY SHED Seive Samme SWSRR Mb SIS SI0SS TS SecR Eveie o Wb Svas spera Sumi et Seba SELeY S00S Sumpm Sment Meamn SeMes Sdn $BGSS BRSSP Sieie Goems bavee Seee Smelh Sa0en St emeen mroes ek Genes bas SPE bt S SHtt Sut? v Sbent
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EMT 375
RETURN
.SBTTL CHKADR —— Determine if address is valid

CHKADR is called to determine if an address is within the
range of the user’‘s program space.

i Inputs:
; RO = Address to be checked.
; Qutputs:
i C—-flag cleared == address is ok
H C~flag set == address is invalid
CHKADR: CLC
RETURN

5 eatns mmem oo som e Gotum SHAme a4 e saetn P S G000 S SRS S S SuEtE St ST SO o S SO SLAMS bormn Fabis AN Sodea SRS FOUED S SurEe SO SeTVS T e Sy St 44 Satee o e S Sk i S TS S AL WAL S Gl Satt St Al A L S S Sl i MRl i bl SRS Sl it S0, S
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DECODE —— Decode instruction into symbolic form
i .SBTTL DECODE —-- Decode instruction into symbolic form
2 § T e s e e . o e 2 2 o e e e
3 ;i DECODE is called to decode an instruction word into its symbolic form.
4 i The symbolic form of the instruction is displayed on the console.
b i
6 H Inputs:
7 i R1 = Address of instruction to be decoded.
a8 H
Q i Qutputs:
10 ; D. ILEN = Length (in bytes) of decoded instruction and operands.
i1 ;
12 007640 010146 DECODE: MOV R1i, -(8P)
13 007642 0©10246 MOV RZ, —{5F)
14 007644 010346 MOV R3, —(8PF)
15 007646 010446 MoV R4, —(8P)
16 007650 010546 MOV RS, —(SP)
i7 H
18 ; Initialize instruction length to & bytes
19 ;
20 007652 012737 000002 0000006 MOV #2, D. ILEN ; Say base instruction length = Z bytes
21 ;
22 3 Initialize column counter for decoded instruction display
23 ;
24 007660 PRINT < > iFirst print a few spaces
25 007672 005037 0000006 CLR D. PCOL ;i BSay we are at column 1 now
26 ;
27 H Fetch the instruction word
28 ;
29 007676 006521 MFPI (R1)+ ;i Get the instruction from user’s space
30 007700 012602 MOV (SP)+, R2 ;Get instruction off of stack
31 ;
32 ; Search the instruction list for this instruction
33 ;
34 007702 012704 0121147 MoV #INSBAS, R4 iPoint to base of instruction decode table
35 0077046 010203 1%: MOV R2, R3 ;Get instruction to be decoded
36 007710 046403 000000 BIC IB$MSK(R4), R3 ;Clear operand fields in instruction
37 007714 020364 000002 CMP R3, IB$VAL.(R4) ;I1s this the instruction?
38 007720 001411 BEQ 5% iBr if found the instruction
39 007722 116400 000005 MOVB IB$LEN(R4), RO ;Get length of ascii name string
40 007726 005200 INC RO ; Bound up to word boundary
41 007730 042700 000001 BIC #1, RO
42 Q07734 062700 000006 ADD #IBENAM: RO ;Add size of base portion of block
43 Q07740 060004 ADD RO, R4 ;Point to next instruction decode block
44 Q07742 000761 BR 1% ;Continue searching for the instruction
45 ;
446 ; We have found the instruction in the instruction decode table.
47 i R4 = Address of instruction decode block.
48 i Display the sumbolic name of the instruction.
49 3
50 007744 116403 Q00005 o5%: MOVB IBSLEN(R4),R3 ;Get length of instruction mnemonic
51 Q07730 060337 0000006 ADD R3.D. PCOL ; Advance column counter
52 007754 010409 MOV R4, R5 ;Point to the mnemonic ascii string
53 007756 0Q&2705 0000046 ADD #IBENAM, RS
54 Q007762 112500 6% MOVB (R5)+, RO ;Get next char of mnemonic
55 007764 . TTYOUT ;Print the character
56 007770 077304 s0B R3, &% il.Loop if more chars to print
57 i

A,
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DECODE —- Decode instruction into symbolic form
o8 i+  Now mask out the instruction code from the instruction word leaving
99 i only the operand fields.
60 H
&1 007772 016400 000000 MoV IBSMSK(R4),: RO s Get mask value
62 007776 005100 COoM RO ;Complement it to leave the operand fields
63 010000 040002 BIC RO, R2 ;iMask out all but the operand fields
64 ;
&9 i Now call appropriate routine to display the operand values for
&b i this instruction.
67 ; Rl = Address of word past instruction.
&8 i R2 = Operand field values {instruction word with instruction code masked)
69 H
70 010002 116400 OGGOC4 MOVB IBSTYP(R4), RO ;et the operand type code for this inst
71 010006 004770 0143307 CALL @TYPVEC(RO) iCall appropriate operand displauy routine
72 i
73 5 Finished
74 i
75 010012 012605 MOV {SP)+, RS
76 010014 012604 MoV (SP)+, R4
77 010016 012603 Mov {SP)+,R3
78 Q10020 012602 MOV (SP)+, R2
79 010022 012601 MOV (SP)+,R1
80 010024 000207 RETURN

-
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ODCxxx —— Display instruction operands

1

2

3

4

5 010026 000207

é

7

8

9

10 010030

11

12

13

14 010030 Q12700 000010
15 010034 004737 0120447
16

17

18

19 010040 010200
20 010042 004737 0110007
2
22
23
24 010046 000207
25

26
27
=28
29 010050
30
31

a2
33 010050 012700 000010
34 010054 004737 012064°
35

36

37

38 010060 010200

39 0100462 004737 0114727
40 0100466 000207

. SBTTL ODCxxx -— Display 1nstruct10n operands
i TYP1 —- Instruction has no operands.
onct: RETURN
i TYPZ2 —— Dperand has a single general operand.

0oDC2:

i Tab over to operand field
MOV #COLOPN, RO iGet operand column number
CaALL ODCTAB i Tab over to operand field

H Display the operand

MoV R2, RO i Get the operand code
CALL ODCGEN ;iDisplay general operand

3 Finished
RETURN

3 e e e s st domem S sm [Rpweipi BT T np—
oo e v s St St Soene seine boven ey St o e St foret ame T o - a0 0omes S Gt o B s e bt Satrm Sente Sarmt s S O e S SAMR S bt SRS Mt S St e S0

i TYP3 -— Single register operand.
;
0ODC3:

3

i Tab over to the operand field

MoV #COLOPN, RO iGet operand column number
CALL ODCTAB i Tab over to operand field

i Display the register

MOV R2, RO ;Get the register number
CALL ODCREG iDisplay the register number
RETURN

.

-
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ODCxxx —— Display instruction operands

1

2

3

4 010070

5

6

7

8 010070 012700 000010
9 010074 004737 0120647
10

11

i2

i3 010100 010200

14 010102 004737 0060307
15

16

i7

18 010106 000207

i9
20
21
22
23 010110
24
25
26
27 010110 032702 000001
28 010114 001404
29 010116
30 010126 032702 000002
31 010132 001404
32 010134
33 010144 032702 000004
34 010150 001404

35 010152

36 010162 032702 000010
37 010166 001404

38 010170

39

40

41

42 010200 005237 0000006
43 010204 000207

; TYP4 —— 4-bit absolute numeric operand

0DC4:

i Tab over to the operand field
MoV #COLGPN, RO
CALL ODCTAB

; Display the value

;i Get operand column number
i Tab over to operand field

MV R2, RO iGet value to displau
CALL PRTOCT iPrint the value

; Finished
RETURN

; TYPS —— Condition code modification instruction

apcs:
;
; Determine which condition code is affected

i

BIT #1,R2 ;i C—~Fflag”?
BEQ 1% iBr if not
. TTYQUT #°C

1% BIT #2, R2 iV—-flag?
BEQG 2% iBr if not
.TTYOUT #°V

2% BIT #4, R2 i Z-flag?
BEQ 3% ;Br if not
.TTYOUT #72

3%: BIT #10,R2 iN—-flag?
BEQ 4% ;i Br if not
.TTYOUT #°N

; Finished

4% INC D. PCOL. ; Advance column

RETURN

number

L)

o~

S
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ODCxxx —— Display instruction operands

i B e e e e e e et e !t (£ £t e 1 e et o e e e e e e e e e s
2 i TYP& —— Branch offset operand

3 i

4 010206 ODC6&:

S5 i

6 i Tab over to the operand field

7 i

8 0102086 012700 000010 MOV #COLOPN, RO i Get operand column number
9 010212 004737 0120647 CALL ODCTAB i Tab over to operand field
10 ;

11 i Display the branch target

12 ;

13 010216 010200 MOV RZ, RO iGet instruction word

14 010220 042700 177400 BIC #~C377. RO ilLeave only branch offset
15 010224 032700 000200 BIT #200. RO i Is offset negative?

16 010230 001402 BEQ 1% ;i Br if not

i7 010232 §52700 177400 BIS #177400. RO i 8ign extend the offset

18 010236 006300 1%: ASL RO i Convert word offset to byte offset
19 010240 060100 ADD R1,RO ; Add current PC address
20 010242 004737 0117207 CALL ODCADR iDisplay the address
21 i
22 i Finished
23 H
24 0102446 000207 RETURN

29

26 B e e s o T S ! !t S o e e e e e e o e e
27 i TYP7 —-— Register and general destination.

28 ;

29 010250 oRc7:

30 ;

31 i Tab over to the operand field

32 ;

33 010250 012700 000010 MOV #COLOPN, RO ;i Get operand column number
34 010254 004737 0120647 CALL ODCTAB ; Tab over to operand field
35 ;

36 i Display the register

37 ;

38 010260 010200 MOvV R2: RO iGet instruction word

39 010262 072027 177772 ASH #—-4, RO iRight justify the register value
40 010266 004737 0114727 CALL ODCREG iDisplay the register name
41 010272 . TTYDUT #COMMA ;Display ", "

42 010302 003237 0000006 ING D. PCOL ; Inc column counter

43 i

44 i Display the destination address

43 ;

446 010306 010200 MoV R2, RO ;Get the destination address descriptor
47 010310 004737 011000° CALL ODCGEN iDisplay the address

48 ;

49 ; Finished

50 ;

51 010314 000207 RETURN

A,

-~
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ODCxxx —— Display instruction operands

i B e e e - ———

2 3 TYP8 —— Register destination and general source operand
3 3

4 010316 opes:

9 ;

6 i Tab over to the operand field

7 ;

8 010316 012700 000010 MOV #COLOPN, RO ;Get operand column number
? 010322 004737 0120647 CALL ODCTAB ; Tab over to operand field
10 ;

11 i Display the source item

12 ; :

i3 010326 010200 MOV RZ, RO ;Get the source operand code
14 Q10330 004737 0110007 CALL ODCGEN iDisplay it

15 010334 . TTYOUT #COMMA iDisplay ", "

16 010344 005237 0000006 INC D. PCOL i Advance column counter

i7 i

18 ; Display the register destination

19 H
20 010350 010200 Mavy R2, RO ;i Get the register number
21 010352 072027 177772 ASH #-6: RO ;Right justify
22 010356 004737 0114727 CALL ODCREG ;iDisplay the register
23 ;
24 3 Finished
295 ;
26 010362 000207 RETURN

St o oo G20t Gdate Gmet M0404 e Svess SSOHY St St SOt hmtan Seaen BT St G4 SN S S SETS et S SV amms
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ODCxxx -—- Display instruction operands

1

2

3

4 010364

5

é

7

8 010364 012700 000010
9 Q10370 004737 0120647
10

11

12

13 010374 010200

14 010376 072027 177772
15 010402 004737 011000°
16 010406

i7

18

19
20 010416 010200
21 010420 004737 011000’
22
23
24

2% 010424 000207

i

0 ot e $200e o BT crttn Gomen St G T T Gt 40000 o S S S b Ot Rt 0000 P ShemS o M 4B Y S SO St Gy Goves S $him Sontt St S SAdSS bt Seeve et S e S e o LA SIS S At s S oo Simve e

TYPY —— Two general operands

oDee:

i
H

H

Tab over to the operand field

MoV #COLOPN, RO
CALL ODCTAB

; Get operand column number
i Tab over to operand field

Display the source operand

MOV R2, RO iGet instruction word
ASH #-6, RO ;iRight justify the source item
CALL ODCGEN iDisplay source item

. TTYQUT #COMMA iPrint a comma

Display the destination operand

MoV R2: RO iGet destination item code

CALL ODCGEN iDisplay destination item
Finished

RETURN

Ay,

"
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ODCxxx —— Display instruction operands

1 B o e e e e e e e o e 1 et e S e S e e B e 2 o e ————
2 i TYP1O —— SOB instruction

3 ;

4 010426 aDpci10:

5 ;

é i Tab over to the operand field

7 H

8 010426 012700 000010 MoV #COLOPN, RO iGet operand column number

? 010432 004737 012064° CALL ODCTAB ; Tab over to operand field

10 ;

11 i Display the register number

i2 H

i3 0i0436 010200 MOV R&:, RO s Get instruction word

14 Q10440 072027 177772 ASH #-6, RO ;iRight justify register number
15 010444 004737 0114727 CALL ODCREG ;iDisplay the register name

16 010450 . TTYOQUT #COMMA ;Print comma

17 010460 0035237 0000006 INC D. PCOL. ; Advance column number

18 5

i9 i Display the destination address
20 ;
21 010464 042702 177700 BIC #~C77, R2 iMask out all but branch offset
22 010470 010100 MOV R1, RO ;i Get the current PC address
23 010472 006302 ASL. R2 iGet 2% offset
24 010474 1640200 s5uUB R2, RO ;Get destination address
25 010476 Q04737 0117207 CALL ODCADR iDisplay the address
26 ;
27 H Finished
=28 ;
29 010502 000207 RETURN

A,
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ODCxxx —— Display instruction operands

1 3 e o e sttt o e s b e S e B S S . S S e e b o s —— e
2 H TYP11l -— EMT and TRAP instructions

3 ;

4 010504 opcit:

S H

6 i Tab over to the operand field

7 i

8 010504 012700 000010 MOV #COLOPN, RO ;Get operand column number

2 010510 004737 012064’ CALL ODCTAB ; Tab over to operand field
10 ;

11 i Display the argument value

i2 ;

13 Ci081i4 (10200 MoV Re, RO iGet instruction word

14 0105186 042700 177400 BIC #+C377, RO ;Mask out a1l but operand value
15 010522 004737 0060307 CALL PRTOCT iPrint octal value

16 i

i7 ; Finished

18 i

19 010526 000207 RETURN
20
21 B 1 e s e e . e e i S e o S e £ £t 0 S G S e i o e
22 i TYP12 -— Single flpating—point operand
23 H
24 010530 apcia
25 ;
26 i Tab over to the operand field
27 3
28 010530 012700 000010 Moy #COLOPN, RO i Get operand column number
29 0103534 004737 012064’ CALL ODCTAB ; Tab over to operand field
30 ;
31 i Display the floating point operand
32 P
33 010540 010200 MOV R2, RO ; Get operand code
34 010542 004737 0116727 CALL ODCFPU iDisplay general FPU operand
35 ;
36 3 Finished
37 ;
38 0105446 000207 RETURN
39
40 § T £ e o e 1 1 G e 0 1 % S 2t e . o o o
41 ; TYP13 -- Floating accumulator and floating source operand.
42 ;
43 010550 Opci13:
44 H
45 i Tab over to the operand field
46 i
47 010550 012700 000010 MOV #COLOPN, RO ;Get operand column number
48 010554 004737 012064~ cAaLL ODCTARB i Tab over to operand field
49 i

50 3 Display the source operand

51 ;

52 010560 010200 MOV R2, RO iGet instruction word

S3 01085462 004737 011472¢ CALL ODCFPUY ;Display the source operand
54 010566 . TTYOUT #COMMA ;iDisplay comma

55 010576 005237 0000006 INC D. PCOL iAdvance column number

56 ;

57 i Display the accumulator number
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ODCxxx —— Display instruction operands
58
59 010602 010200 MOV R2, RO i Get accumulator number
40 010604 072027 177772 ASH #-4, RO iRight justify
61 010610 004737 0116207 calL.l ODCACC i Display the accumulator number
62
63 Finished
&4
69 010614 000207 RETURN

o~
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ODCxxx —— Display instruction operands
1 B e e e e e e e e e e e e e e e e e e e e e e . e ot et ot o e e e o 2 s e e et e
2 i TYP14 -- Floating accumulator and general source operand.
3 ;
4 Q10416 ODC14:
S ;
1) i Tab over to the operand field
7 i
8 010616 012700 000010 MOV #COLOPN, RO iGet operand column number
7 010622 004737 012064° CALL ODCTAB i Tab over to operand field
10 ;
11 i Display the source operand
12 i
i3 010626 010200 Moy R2, RO iGet instruction word
14 010630 Q04737 0110007 CALL. ODCGEN iDisplay the source operand
15 010634 L TTYOUT #COMMA iDisplay comma
16 010644 005237 0000006 INC D. PCOL ;Advance column number
17 ;
18 ; Display the accumulator number
i9 ;
20 0104650 010200 MOV R2, RO sBet accumulator number
21 010652 072027 177772 ASH #-6, RO iRight justify
22 Q10656 004737 0116207 CALL ODCACC iDisplay the accumulator number
23 ;
24 H Finished
29 i
26 010662 000207 RETURN

~~

Ay,

el
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ODCxxx —— Display instruction operands

1

2

3

4 010664

9

=

7

8 010664 012700 000010
2 010670 004737 0120647
10
11
12

i3 010674 010200

14 010676 072027 177772
15 010702 004737 011620
16 010706

17 010716 005237 0000006

21 010722 010200
22 010724 004737 0116727

26 010730 000207

H

S coren oy s sents S0 W cotn mios T Soow $4000 0SS s A4 SO B SL S S Svame S HOSNS Gt GIOCS Sife; iRt SESF Semwe bemin SMUTS Srats Setee et b

TYP15 —— Floating accumulator and

ODC15:

i

H

Tab over to the operand field

MoV #COLOPN, RO iGet
CALL ODCTAB i Tab

Display the floating accumulator

MoV Re RO iGet
AGH #-6, RO
caLlL ODCACC
L TTYOUT #COMMA
INC D. PCOL

Display the floating destination

MOV Rz, RO iGet
CAaLL ODCFPU

Finished

RETURN

floating destination operand.

operand column number
over to operand field

the accumulator number

;i Right justify

;iDisplay the accumulator
;Display comma

i Advance column number

the destination operand code

;iDisplay 1t

-~

E
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ODCxxx —— Display instruction operands

1 B e o e e o e e 7 i S ot Rt b e e e
2 i TYP1l6 —— Floating accumulator and general destination operand.
3 ;

4 010732 ODC16:

5 ;

1) i Tab over to the operand field

7 ;

8 010732 012700 000010 MoV #COLOPN, RO ;Get operand column number
2 010736 004737 012064" CALL ODCTAB ;i Tab over to operand field
10 i

11 i Display the floating accumulator

12 ;

13 010742 010200 MoV 2, RO ;Get the accumulator number
14 010744 Q72027 177772 ASH #-6,; RO iRight justify

i5 010750 004737 0116207 CALL ODCACC ;Display the accumulator

16 010754 L TTYOUT #COMMA iDisplay comma

17 010764 005237 0000006 INC D. PCOL. i Advance column number

18 ;

19 ; Display the destination
20 i
21 010770 010200 MOV R2, RO iGet the destination operand cade
22 010772 004737 011000 CALL ODCGEN ;Display it
23 i
24 i Finished
25 i
26 010776 000207 RETURN

P PR

_h
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ODCGEN -- Display general operand value

1 . SBTTL DDCGEN -— Display general operand value

2 B e e e e e e 1 e e e e e -
3 ; ODCGEN is called during instruction decoding to display a general
4 ; operand of anuy mode.

9 i

) ; Inputs:

7 ; RO = Operand value from instruction.

8 i R1 = Address of word following instruction.

9 ;

10 i Outputs:

11 ; R1 is incremented if the addressing mode uses a value in memory that
12 i follows the instruction.

173 ;

14 011000 0102446 ODCGEN: MOV R2, —(8P)

15 0131002 010344 MOV R3, —(8P)

16 ;

17 i et the addressing mode

18 ;

12 011004 010002 MOV RO, R2
20 011006 072227 177776 ASH #-2, R2 iRight justify 2% mode
21 011012 042702 177761 BIC #Clb, R2 iMask out all but 2% mode
22 i
23 i Determine if the register is R7 or is in the range RO to Ré&.
24 i
295 011016 010003 Mav RO, R3 iet mode and register value
26 011020 042703 177770 BIC #~C7,R3 i Mask out a8ll but register number
27 011024 020327 000007 CMP R3, #7 iIs register R77
28 011030 001003 BNE 1%
29 i

30 i Addressing mode is relative to R7.

31 i €Call display routine based on the addressing mode.

32 i RO and R3 contain the mode and register number.

33 ;

34 011032 004772 0114527 CALL @AD7VEC(R2) iCall the processing routine
35 0110346 000402 BR 9%

36 ;

37 i Jump to processing routine based on the mode

38 i

39 011040 004772 0114327 14 CALL @ADRVEC(R2) ixJump to processing routine

40 H

41 i Finished

42 ;

43 011044 012603 ?%: MoV {(SP)+,R3

44 011046 012602 MOV (SP)+, R2

45 011050 000207 RETURN
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ODCGEN ~— Display general operand value

1

2

3

4

5

6 011052 004737 0114727
7 0110546 000207

8

4

10

11 011060 010046

12 011062

i3 011072 012600

14 011074 Q04737 011472’
15 011100

16 011110 000207

i7

18

19
20 011112 Q04737 0110607
21 011116
22 011126 000207
23
24
25
26 011130 010046
27 011132
28 011142 012600
29 011144 004737 011112°
30 011150 000207
31
32
a3
34 011152 010044
35 011154
36 011164 012600
37 011166 004737 0110607
38 011172 000207
39
40
41
42 011174 010046
43 011176
44 011206
45 011216 012600
46 011220 004737 0110607
47 011224 000207
48

49

20

51 011226 010044646

52 011230 106521

53 011232 0462737 000002 0000006
54 011240 012600

55 011242 004737 0117207
56 011246 012600

57 011250 004737 0110607

Mode

L T O

ADRMDO:

i

i Mode

ADRMD1:

H

i Mode
ADRMDZ2:
5 Mode

ADRMD3:

K

i Mode

ADRMD4:

H

i Mode

ADRMDS:

H

i Mode

ADRMDG&:

O — R

CALL ODCREG
RETURN

1 —-— (R)

MOV RO, —{(5P)
CTTYQUT #7 ¢

MOV {SF )+, RU
CAL.L ODCREG
CTTYQUT #7)
RETURN

2 —— (R)+

cAalL ADRMD1

. TTYOUT #/+
RETURN

3 = @{(R}+

MOV RO, -(8P)
CTTYOUT #/@

Mav (SP)+. RO
CALL ADRMD2
RETURN

4 ==  —={(R)

MoV RO, —-(5P)
CTTYOUT #7-

MOV (SP)+, RO
CALL. ADRMD1
RETURN

5 —— @-(R)

MoV RO, —(SP)
CTTYOUT #7@
CTTYOUT #7—

MOV {SP)+, RO
CALL ADRMD1
RETURN

& -— X(R)

Moy RO, —(5P)
MFPD {(R1)+
ADD #2, D ILEN
MOV (SP)+, RO
caLL ODCADR
MOV (SP)Y+, RO
CAaLL ADRMD1

Display routines for registers RO through Ré

iDisplay register

;i Save the register number

iOpen paren

nnnnnnn o
)

;Display the rTegi
iClose paren

iPrint ()"

s wvtimb e

=i IWUHIM T

er number

;Put in trailing plus sign

; Save the register number

iPrint "@"

;i Recover the register number

iPrint "(r)+"

; Save the register number

i Print "-"

i Recover the register number

iPrint ()"

i Save the register number

iPrint "@-"

iRecover register number

sPrint "{(r)"

; Save the register number
;Get the vector base address

; Say incgtruction usessg 2 mpre

B B E et AW E W W om W dd

; Get value to RO

iDisplay the address
iRecover the register number

pPrint "(r)"

i~ 2

«

o
m
1]

y'\'

LY
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; Save register number

iPrint

iRecover register number

iPrint

H@"

"x(r}ll
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ODCGEN -— Display general operand value
58 011254 000207 RETURN
59 ;
&0 i Mode 7 —— @X{(R)
61 i
62 011256 0100446 ADRMD7: MOV RO, -(S8P)
43 011260 L.TTYOUT #°@
64 011270 012600 MOV {(S5P)+, RO
65 011272 004737 0112267 CALL ADRMDé&
6qé6 011276 000207 RETURN

A,

L]
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ODCGEN —-— Display genersal operand value

1 e e e e e e o e et e e Tl £t = e e e e e - -
2 i Display routines for the various modes with R7.

3 i

4 ; Mode 2 —— #n

5 H

6 011300 AD7MDZ2: | TTYOUT #'# iPrint "#¢

7 011310 106521 MFPD {R1)+ iGet the value onto the stack

8 011312 062737 000002 0000006 ADD #2,D. ILEN iBay instruction uses 2 more bytes
? 011320 012600 MoV (GP)+, RO iGet the value

10 011322 004737 0120227 calLL ODCNEG iSee if value should be printed as neg number
11 011326 103002 BCC ¢ ;Br if it was a negative number
12 011330 004737 006030° CALL PRTOCT iPrint as an octal value

123 011334 000307 % RETURN

14 i

i5 H Mode 3 —— @#address

14 i

17 011336 AD7MD3: . TTYOUT #’@ iPrint "@#®

18 011346 .TTYOUT #/#

19 0113546 106521 MFPD (R1)+ ;Get the address
20 011360 062737 000002 0000006 ADD #2,D. ILEN ;Advance the instruction length
21 011364 012600 Mav (SP)+, RO iGet the address
22 011370 004737 0117207 CALL 3DCADR ;Display the address
23 011374 000207 RETURN
24 i

25 i Mode & —— address
26 ;

27 011376 106521 AD7MD&6: MFPD (R1)+ iGet the address

28 011400 062737 000002 00000006 ADD #2,D. ILEN i Advance the instruction length
29 011406 012600 MOV (SP)+, RO ;Get the address

30 011410 060100 ADD R1,RO iRelocate the address

31 011412 004737 0117207 CALL ODCADR iDisplay the address

32 0114146 000207 RETURN
33 ;

34 ; Mode 7 —— Raddress

35 H

36 011420 AD7MD7: . TTYOQUT #‘@ iPrint "e"

37 011430 000762 BR AD7MD6 iGo display the address

L

-~
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ODCGEN —— Display general operand value

; Jump table used to dispatch to the correct display routine for
i addressing modes using registers RO through Ré.

i

011432 0110527 ADRVEC: . WORD ADRMDO i Mode O
011434 011060 . WORD ADRMD1 iMode 1
011436 0111127 . WORD ADRMDZ i Mode 2
011440 0111307 . WORD ADRMD3 i Mode 3
011442 0111327 . WORD ADRMD4 i Mode 4
011444 011174’ . WORD ADRMDS iMode 5
011446 0112267 . WORD ADRMD6 i Mode 6
011450 0112567 . WORD ADRMD7 i Mode 7

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

LTI VP S

Pt b et et eeb ek el ek b b
NONDUPLPLUWNOOONDTODDUON~

011452 0110327 AD7VEC: . WORD ADRMDO i Mode O
0114354 0110607 . WORD ADRMD1 i Mode 1
011436 0113007 . WORD AD7MD2 i Mode 2
20 011460 0113367 . WORD AD7MD3 i Mode 3
21 011462 0111527 . WORD ADRMD4 iMode 4
22 011464 0111747 . WORD ADRMDS i Mode O
23 011466 0113767 . WORD AD7MD6A iMode 6
24 011470 011420° . WORD AD7MD7 ;i Mode 7

LY

LY
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ODCREG —-- Display register name

1 .8BTTL ODCREG -- Display register name

2 B e e e e e e e e e e e e e e e e e e e e e e e e e . e . e e e o e et
3 i ODCREG is called to display the name of a register.
4 H

9 i Inputs:

& ; RO = Register number

7 ;

8 011472 010046 ODCREG: MOV RO, —(8P)

9 i

10 i Determine which register this is

11 i

12 011474 042700 177770 BIC #C7, RO iClear all but the register number
i ;

14 5 Bee if this is R7 (PC)

15 ;

16 011500 020027 000007 CMP RO, #7 iIs register PC?

17 011504 001011 BNE 1%

18 011506 CTTYQUT #°P ;Display "PC"

19 011516 .TTYOUT #°C
20 011526 000427 BR 7%
21 ;
22 i DSee if this is R6& (SF)
23 i
24 011530 020027 000006 1% CMP RO, #& i Is register 8P7

25 011534 001011 BNE 2% ;Br if not
26 011536 .TTYOUT #°S iPrint "GP"
27 0115464 L TTYQUT #°P
28 011556 000413 BR 9%
29 i

30 ; This is a register in the range RO to RH.

31 i

32 011560 2% .TTYOUT #°R ;iPrint "Rn"

33 011570 011600 mayv ({SP), RO iGet register number
34 011572 042700 177770 BIC #~C7, RO

35 011576 062700 000060 ADD #/0, RO i Convert to ascii digit
36 011602 . TTYOUT iPrint it

37 i

38 i Finished

39 i

40 0116046 062737 000002 0000006 9%: ADD #2, D. PCOL ; Advance print column counter
41 011614 012600 MoV (SP)+, RO

42 011616 000207 RETURN
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ODCACC -— Print a floating point accumulator name

1 .8BTTL ODCACC —— Print a floating point accumulator name
2 B e e e e e e e e e e o et e e e e e e e

3 H Print the name of a floating point accumulastor.

4 i

9 ; Inputs:

& H RO = Accumulator number

7 i

8 011620 010046 aDCACC: mMov RO, - (SP)

9 H

10 i Print ACn

11 ;

i2 011622 .TTYOUT #7A

i3 011632 L TTIYOUT #°C

14 011642 011600 MOV {8P), RO

15 011644 042700 177774 BIC #~C3, RO ;Clear all but ACC #
16 011650 062700 000060 ADD #'0, RO i Convert to ascii char
17 011654 L TTYOUT iPrint the #

18 ;

19 i Finished
20 i
21 011660 062737 000003 Q00000¢ ADD #3, D. PCOL i Advance print column number
22 011666 012600 MOV (SP)+, RO
23 011670 000207 RETURN

L]
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ODCFPU —— Print general floating point operand

NOoONOCURELN -

011672

011674
011700
011702
011706

011710

011714
011716

0100464

032700
001003
004737
000402

004737

012600
000207

000070

0116207

011000"

ODCFPU is called to display a general floating point operand.

Inputs:

RO = Floating point operand mode and register #

ODCFPU: MOV
; Determine if
BIT
BNE
CALL.

BR

It is not an

1%: CALL

;

i Finished

9% MOV
RETURN

RO, —(SP)

it is a floating point accumulator

#70, RO ; Is mode = O {(accumulator)?
is$ i Br if not

ODCcACC iDisplay an accumulator name
Q¢

accumuliator

ODCGEN ;Display general operand

(SP)+, RO

-

AW

-
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ODCADR —-- Display decoded instruction
1
2
3
4
]
b
7
8
9
10
11
12 011720 0100446
13 011722 0103446
14
15
16
17 011724 004737 012022
i8 011730 103031
19
20
21
22 011732 032737 0000006 000000G
23 011740 001023
24 011742 004737 007412’
29 011746 103420
246
27
28
29
30 011750 010003
31 011752
32 011762 010300
33 011764 004737 007322°
34 011770
35 012000 042737 000002 0000006
36 012006 000402
37
38
39
40 012010 004737 0060307
41
42
43
44 012014 012603
45 012016 012600
46 012020 000207

M e W s e e e W e

address

.8BTTL

ODCADR —— Display decoded instruction address

tnste e e e o e b PO S S e S et 4000 Gt SOVHS SHSES COME ans SOveS GOUum Poie Coith ceewn e bkt St [

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

operand. 1¢

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

Inputs:

"address".

RO = Address to be displayed.

ODCADR: MOV

*0" R R

MOV

Determine i#f

CALL
BCC

Determine if

BIT
BNE
CALL
BCS

RO, —-(SP)
R3, —{5P)

address should be shown as a negative number

ODCNEG i Bhould this be shown as a negative number?
9% iBr if yes

address is relative to a relocation base

#DPEDAA, D. PFMT  Should address be absolute?

14 i Br if yes
RELADR ;See if address is within relocation region
1% ; Br if address is not within relocation region

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

MOV RO, R3 ; Save the address
.TTYOUT #°LC ;Print "L, address1”
MoV R3, RO ;Get back address
CALL SHOADR ;Display the address
. TTYOUT #7131 ;Put in closing bracket
ADD #2, D. PCOL ; Advance print column counter
BR 9%
Address is not relative to a relocation base
t: CALL PRTOCT iDisplay the address
Finished
$: MoV (8P)+,R3
MOV (SP)Y+, RO
RETURN

]

-
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ODCNEG —~- Determine if values should be shown as negative

1 .SBTTL ODCNEG —— Determine if values should be shown as negative
2 o o e e o o et e s i ot e . o S St i s s b e o e S T B S L S L 1 i kS i S5 St o S S S S S S S o bt e
3 ;i ODCNEG is called to determine if @an address or value should be displayed
4 i as a negative number.

3 i Currently, the only values that are shown as negative numbers

) H are —1 and -2.

7 H

8 H Inputs:

9 i RO = Value to be tested

10 i

11 H Outputs:

i2 H C—flag cleared == Value was displayed as a negative number.

i3 i C—-flag set ==3 Value is not displayed as & negative number.
14 H

15 012022 ODCNEG:

16 ;

17 H See if this is a value to be displayed as a negative number

i8 ;

19 012022 020027 177776 cMP RO, #177776 ;Is this a negative value?
20 0120246 103414 BLO 9% iBr if not
21 ;
22 H This is a negative value
23 H
24 012030 010046 MoV RO, —-{SP)
25 012032 .TTYOUT #/— iPrint minus sign
26 012042 011600 MoV (SP), RO ;Get the value
27 012044 0035400 NEG RO i Negate it
28 012046 004737 0060307 CALL PRTOCT iPrint it
29 012052 012600 MoV (SP)+, RO ;i Recover original value
30 012054 000241 CLC ;This is @ negative number
31 0120546 000401 BR 10%
32 ;
33 i Finished
34 ;
35 012060 000261 9%: SEC ; This is not a negative value
36 012062 000207 104 RETURN

-
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ODCTAB —— Tab to a specified column

1

2

3

4

5

é

7

8

9

10

11

12 012064 010046

4

14

15

16 012066

17 0120746 Q035237 0000006
18 012102 023716 0000006
19 012106 103767
20
21
22
23 012110 012600
24 012112 000207

.8BTTL ODCTAB —-- Tab to a specified column

i ODCTAB is called to tab over to a specified print column.

H Inputs:

H D.PCOL = Current print column number.

; RO = Desired print column.

i Outputs:

; D.PCOL = New print column after tabbing.

;

oncTAaB: MOV RO, —(SP)

i Print spaces until we teach the desired column

1% . TTYOUT #SPACE iPrint a space
INC D. PCOL iAdvance column number
cMpP D. PCOL., (SP) i Reached desired column?
BLO 1% ;L.oop if not

H

H Finished

MOV {(8P)+, RO
RETURN

-



L]

-

TSDBUG —— TS8X-Plus debugging mo MACRO V05. 05 Wednesday 18-Jan—89 15:24 Page &6
INSBAS —— Instruction decoding tables
1 . 8BTTL INSBAS —- Instructlon decodlng tables
2 e e e e e e e e e e -~
3 i Table used for decodlng a PDP-11 instruction into symbolic form.
4 i Each instruction is defined by an invocation of the INSTR macro
5 ; which takes 4 arguments. The four arguments are:
-] i Argument 1 = 16 bit mask used to mask out the operand portions
7 ; of the instruction word.
a ; Argument 2 = Value of instruction after mask (arg 1) has been applied.
9 ; Argument 3 = Operand type code for the instruction.
10 H Argument 4 = Symbolic name for the instruction.
11 ;
12 i Define symbolic names for offsets into an instruction description block:
13 E
14 000000 IBEMSK = 0 iMask value
15 000002 IBEVAL = 2 s Instruction value
16 000004 IBETYP = 4 iOperand type
17 Q00005 IBSLEN = ] iLength of instruction mnemonic text string
i8 000006 IB$NAM = & i Btart of instruction mnemonic text string
ie ;
20 MACRO INSTR MASBK. VALUE, TYPE, NAME
21 WORD MASK
22 WORD VALUE
23 BYTE TYPE
24 NCHR NAMLEN, NAME
25 BYTE NAMLEN
26 ASCII //NAME/
27 EVEN
28 ENDM INSTR
29 ;
30 ; Type codes for the instruction operand types:
31 i TYP1 = No operand.
32 ; TYP2 = Gingle general operand.
33 i TYP4 = 4~bit absolute numeric operand.
34 ; TYPS = Condition code modification instruction.
35 ; TYP& = Branch offset operand.
36 ; TYP7 = Register source, general operand destination.
37 ; TYP? = General source and destination operands.
as ; TYP10 = Register and loop offset (SOB).
39 i TYP11 = EMT and TRAP instructions.
40 ; TYP12 = Single floating peint general operand
41 ; TYP13 = Floating point accumulator and floating source operand
42 i TYP14 = Floating point accumulator and general source operand
43 ; TYP153 = Floating point accumulator and floating destination operand
44 ; TYP1l6 = Floating point accumulator and general destination operand
45 ;
464 i Define the instructions
47 i
48 012114 INSBAS:
49 i Mask Code Type Name
30 b e ————  halate e
91 012114 INSTR 000000, 000000, TYP1, HALT
52 012126 INSTR 000000, 000001, TYP1, WAIT
23 012140 INSTR 000000, 000002, TYP1, RTI
94 012152 INSTR 000000, 000003, TYPI, BPT
595 012164 INSTR 000000, 000004, TYP1, 10T
946 012176 INSTR 000000, 000005, TYPI1, RESET
57 012212 INSTR 000000, 00000&, TYPIL, RTT

”n
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INSBAS —- Instruction decoding tables
58 012224 INSTR 000077, 000100, TYP2, JMP
599 012236 INSTR 000000, 000207, TYFPIi, RETURN
60 012252 INSTR 000007, 000200, TYP3. RTS
61 0122464 INSTR 000007, 000230, TYP4, SPL
62 012276 INSTR 000000, 000240, TYP!, NOP
63 012310 INSTR 000017, 000240, TYPS, CL
64 012320 INSTR 000017, 000260, TYPSH, SE
65 012330 INSTR 000077, 000300, TYP2, SWAB
66 012342 INSTR 000377, 000400, TYP6, BR
&7 012352 INSTR 000377, 001000, TYP&, BNE
68 012364 INSTR 000377, 001400, TYPé, BEQ
69 012376 INSTR 000377, 002000, TYP6&, BGE
70 012410 INSTR 000377, 002400, TYPRbH, BLT
71 012422 INSTR 000377, 003000, TYP&, BGT
72 012434 INSTR 000377, 003400, TYP&, BLE
73 012446 INSTR 000077, 004700, TYPZ2. CALL
74 012460 INSTR 000777, 004000, TYF7Z, JSR
79 012472 INSTR 000077, 005000, TYpPa, CLR
746 012504 INSTR 000077, 005100, TYP2, comM
77 012516 INSTR 000077, 005200, TYP2, INC
78 012530 INSTR 000077, Q05300, TYP2, DEC
79 012542 INSTR 000077, 005400, TYPZ. NEG
80 012554 INSTR 000077, 005500, TYP2, ADC
81 012546 INSTR 000077, 005600, TYP2, 5BC
82 012600 INSTR 000077, 005700, TYPR2, TST
83 012612 INSTR 000077, 006000, TYPZ, ROR
84 012624 INSTR 000077, 006100, TYP2, ROL
85 012636 INSTR 000077, 006200, TYPR2. ASR
86 012650 INSTR 000077, 006300, TYPZ2, ASL
87 012642 INSTR 000077, 006400, TYP8. MARK
88 012674 INSTR 000077, 006500, TYPZ, MFPI
89 012706 INSTR 000077, 006&00, TYP2, MTPI
20 012720 INSTR 000077, 006700, TYPZ2, SXT
?1 012732 INSTR 007777, 010000, TYP9, MOV
?2 012744 INSTR 007777, 020000, TYPY9. CMP
23 012756 INSTR 007777, 030000, TYPY, BIT
94 012770 INSTR 007777, 040000, TYPY, BIC
95 013002 INSTR 007777, 050000, TYPY. BIS
96 013014 INSTR 007777, 060000, TYP9. ADD
@7 013026 INSTR Q00777, Q70000, TYP8, MUL.
8 013040 INSTR 000777, 071000, TYP8. b1v
99 013052 INSTR 000777, 072000, TYPS8. ASH
100 0130464 INSTR 000777, 073000, TYPS8. ASHC
101 013076 INSTR 000777, 074000, TYP7. XOR
102 013110 INSTR 000007, 075000, TYPI., FADD
103 013122 INSTR 000007, 075010, TYPI, FSuUB
104 013134 INSTR 000007, 075020, TYP1., FMUL
105 013146 INSTR 000007, 075030, TYP!., FDIV
106 013160 INSTR 000777, 077000, TYP10, SOB
107 013172 INSTR 000377, 100000, TYP&, BPL.
108 013204 INSTR 000377, 100400, TYPG6. BMI
109 013216 INSTR 000377, 101000, TYPRA, BHI
110 013230 INGTR 000377, 101400, TYP&. BLOS
111 013242 INSTR 000377, 102000, TYP&, BVC
112 013254 INSTR 000377, 102400, TYPé, BVS
113 013266 INSTR 000377, 103000, TYP6, BCC
114 013300 INSTR 000377, 103400, TYP&. BCS

o
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INSBAS —— Instruction decoding tables
115 013312 INSTR 000377, 104000, TYP1i. EMT
116 013324 INSTR 000377, 104400, TyYPii, TRAP
117 013336 INSTR 000077, 103000, TYP2, CLRB
118 013350 INSTR 000077, 105100, TYP2. COMB
119 013362 INSTR 000077, 105200, TYPZ2. INCB
120 013374 INSTR 000077, 105300, TYP2, DECB
121 013406 INSTR 000077, 105400, TYP2, NEGB
122 013420 INSTR 000077, 105500, TYPZ2, ADCB
123 013432 INSTR 000077, 1035600, TYPZ, SBCB
124 013444 INSTR 000077, 103700, TYP2, TSTB
125 013456 INSTR 000077, 106000, TYPZ. RORB
126 013470 INSTR 000077, 106100, TYP2, ROLB
127 013502 INSTR 000077, 106200, TYPZ2, ASRB
128 013514 INSTR 000077, 106300, TYP2, ASLB
129 013526 INSTR 000077, 106500, TYP2. MFPD
130 013540 INSTR 000077, 106600, TYP2. MTPD
i31 013552 INSTR 007777, 110000, TYPY, MOVEB
132 013564 INSTR 007777, 120000, TYPY?. CMPB
133 013576 INSTR 007777, 130000, TYPY?. BITB
134 013610 INSTR 007777, 140000, TYPY9. BICB
135 013622 INSTR 007777, 130000, TYPY?. BISB
136 013634 INSTR 007777, 160000, TYP9, suB
137 013646 INSTR 000000, 170000, TYP1, CFCC
138 013660 INSTR 000000, 170001, TYP1. SETF
139 013672 INSTR 000000, 170002, TYP1, SETI
140 013704 INSTR 000000, 170011, TYPI, SETD
141 0137164 INSTR 000000, 170012, TYP1L, SETL
142 013730 INSTR 000077, 170100, TYPZ2, LDFPS
143 013744 INSTR 000077, 170200, TYP2. STFPS
144 013760 INSTR 000077, 170300, TYPR. STST
145 013772 INSTR 000077, 170400, TYP12, CLRF
146 014004 INSTR 000077, 170500, TYP12, TSTF
147 014016 INSTR 000077, 170600, TYP12, ABSF
148 014030 INSTR 000077, 170700, TYP12., NEGF
149 014042 INSTR 000377, 171000, TYP13, MULF
150 014054 INSTR 000377, 171400, TYP13, M™MODF
151 014066 INSTR 000377, 172000, TYP13, ADDF
152 014100 INSTR 000377, 172400, TYP13, LDF
153 014112 INSTR 000377, 173000, TYP13, SUBF
154 014124 INSTR 000377, 173400, TYP13. CMPF
155 014136 INSTR 000377, 174000, TYP15, &TF
156 014150 INSTR 000377, 174400, TYP13, DIVF
157 014162 INSTR 000377, 175000, TYP1&4, STEXP
158 014176 INSTR 000377, 175400, TYP16, STCFI
159 014212 INSTR 000377, 176000, TYP1&, STCFD
160 014226 INSTR 000377, 176400, TYP14, LDEXF
141 014242 INSTR 000377, 177000, TYP14, LDCIF
162 014256 INSTR 000377, 177400, TYPi13, LDCDF
1463 014272 INSTR 000077, 106400, TYP2. MTPS
164 014304 INSTR 000077, 106700, TYPZ2, MFPS
145 014316 INSTR 177777, Q00000, TYP1, Catatars
166 014330 INSEND:
147 3
168 i Address vector used to Jjump to correct routine to decode and display
169 i the operands associated with an instruction.
170 ;

171 . MACRO TYPDEF TYPNAM,RTN
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i8ingle general operand.

; 8ingle register operand {(RTS)

i4-bit absolute numeric operand.
iCondition code modification instruction.
iBranch offset operand.

iRegister source. general operand destination.

destination, general source operand

i General source and destination operands.
i Register and loop offset (S50B).

; EMT and TRAP instructions.

;One floating point operand.

accum and floating source operand.
accum and general source operand.
accumulator and floating destination
accumulator and general destination.

TSDBUG —— TSX-Plus debugging mo MACRO VO5. 05 Wednesday 18-Jan-89 15:24 Page 66-3
INSBAS —- Instruction decoding tables
172 TYPNAM = . =TYPVEC
173 . WORD RTN
174 . ENDM TYPDEF
175 ;
1746 ;i Define the tupes
177 ;
178 014330 TYPVEC:
179 014330 TYPDEF TYP1,0DC1 i No operand
180 014332 TYPDEF TYPZ2,0DC2
181 014334 TYPDEF TYP3J3, 0DC3
182 014336 TYPDEF TYP4,0DC4
183 014340 TYPDEF TYPS, (0DCS
184 014342 TYPDEF TYPé, ODCé
185 014344 TYPDEF TYP7.0DC7
186 014346 TYPDEF TYPS8, 0DCB iRegister
187 014350 TYPDEF TYFP®?, 0DCY
188 014352 TYPDEF TYP10,0DC10
189 014354 TYPDEF TYP11,0DC11
120 0143564 TYPDEF TYP12,0DC12
191 014360 TYPDEF TYP13,0DC13 ;Floating
192 014362 TYPDEF TYP14.0DC14 ;Floating
193 014364 TYPDEF TYP15,0DC15 iFloating
194 0143646 TYPDEF TYP14,0DC16 iFloating
195
196 000001 . END
Errors detected: o)

#+#4# Assembler statistics

Work file

reads: 0O

Work file writes: O
Size of work file: 9608 Waords ( 38 Pages)
Size of core pool: 18176 Words ( 71 Pages)

Operating

Elapsed

time:

system: RT-11

00:01:40. 43

» LP: TSDBUG=DK: TSDBUG/C/N: SYM

A,

LD
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Cross reference table (CREF V05. 05)

$DBGBK
$DEBUG
VS |

ACRNUM
ACRVAL
AD7MD2
AD7MD3
AD7MD&
AD7MD7
AD7VEC
ADRMDO
ADRMD1
ADRMD2
ADRMD3
ADRMD4
ADRMDS
ADRMDé&
ADRMD7
ADRVEC
BELL
BKSPAC
BRKCHK
BRKENT
BRKRST
BRKSET
CHKADR
CMDAT
CMDAT1
CMDB
CMDBK1
CMDBKS
CMDBSP
CMDCR
CMDDCD
CMDEXP
CHMDG
CMDI
CMDLF
CMDM
CMDP
CMDR
CMDRSB
CMDS
CMDSL1
CMDSLH
CMDTAB
CMDTBL
CMDUP
CMDUS
CMDVEC
CMDX
COLOPN

1-33
1-34
10-3=2
41-27
94-16
58-18
6334
29-42
920
o8-6#
58-17#
28-27#
o8-36#
D6-34
S7-&#
S7-114
27-20#
57-264
97344
57424
37-51#
D7~62#
96-39
1-72#
1-73#
7-13
1-21
7-67
7-24
15-20
2-31
12-74%
2-36
10-22#
2-30
2-47
2-44
2-34
2-33
2-37
2-38
2-45
2-39
2-40
2-41
2-35
2-42
10-7#
2-29
2-48
2-4#
2-46
2-32
2-294
2-43
1-81#

&-1&

6-17
2027
45~55
95-16
58-36
64-29
29-54

?-31
59-19
59-20
58-37
59-:4
59-17#
59-9
57-20
5729
59-8
59-9
29-10
57-65
59-12
0F-5#

2-22
26-20%
6-29
24-74%
g-14
44-29%
12-64
12-35
15-5%
12-26
10-8
22-5%
20-5#
11-54
13-5#
16-54
16-394%
18-58
19-54
16-16#
14-5#
21-5%
16-26%
11-20
10-6%#
17-9%
2-24
22-4
12-324
9-49
18-54
46-14

22-5
47-29
97-12
60-18
6516
30-10#
29154

7-8%

2564

20-39
10-21#

21-8

20-17#

17-31

46-33

32-22
47-32
97-15
60-19

S7-44

22-30
11-17

21-17

20-30

47-8

32-27
47-35
97-21
60-26

9757

48-8

33-17
47-38
97-27
60-27

596

48-33

33~42
48-41
97-35
60-32

49-8

34-26
49-15
57-43
60-36

50-8

35-22
90-16
97-44
61-12

o1-8

39-49
91-16
97-63
61-13

39-52
9a2-54
28-6

61-17

39-59
53-15
58-17
63-31

92-47

L)
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TSDBUG —-- TS8X-Plus debugging mo MACRO VO5. 05 Wednesday 18-Jan—-89 15: 24 Page S5-2

Cross reference table (CREF V035. 05)

COMMA
CORUSR
CR
CRCHAR
CRLF

D$BKST
D$CKBK
D$DBRK
D$DMON
DHDVAL
D$FBRK
DEIBRK
DSINIT
D$IPND
D$ISPC
D$RUN
D$SBRK
D$SSTP
D$TSTP
. BKAD
D. BKNM
. BKSV
.BYTM
. CBRK
. DADR
. bDOLD
. DTRG
. END
. FLAG

o

gogpoooo

. ILEN
.Loc

oo

. LocHm
. LVAL
. MASK
. NMBE
. NMBF
. PCNT
. PCOL

cogpooopoo

. PFMT
PS
RO
R1
R2
R3

R4

SUDUEoo

53-8
1-76#
1-32
1-70#
1-94#
1-93#

27-28
1-30
1-33
1-28
1-29
i-30
1-31
1-28
1-34
i-30
1-36
1-33
1-28
1-28
1-34
1-25
1-28
1-29
1-25
1-35
1-29
1-29
1-29
1-31
1-28
7=-77

16~44%

25-21#

2739
1-34
1-25

20-31#%

37-78
1-26
1-33
1-33
1-31
1-25
i-32
1-34

33-43%

47-42%

65-18
1-35
1-30
1-27
1-27
1-27
1-27
1-27

54-8
48-41
6-15
1-92
20-32
5-31
e7-41
248
17-60
5-43
7-22
i92-5
6-28
5-43
&-22
7-=21
16-39
7-39
5-43
722
722
3-33
26—-67#
24-21
10-94#%
17-59+
8-30
8-35%
19-18%#
23-13
5—-43+
7-84#
17-30%
26—-246%
27-54
10-10#
5—-04+
21-9
37-80
11-18
10—-12%
3-31
30-38
30-28
775
10-33%
34-27%
48-424%

3-32
3-30
3-22
3-23
3—24
3-25
3-26

558
49-1%5
43—-15
1-94
21-19
5-39
27-96
2426
24-10
7—14
765
19~17
714
7-14
23-16
764
16—44
8-10
7-14
765
765
15-13
26—84#
29—1&4#
10-22+#
2744 %
19-10#%
2640
26—-44

6-22
8-5#
17-60%
2630
28—-19#
10-234%
8-9#
21-13#
38~-27
12-8#%
10-25+#
8-32

30-54
T-79%
1128
35-8#
49-1 6%

40—-16
4-~-17%
S-27+#
7-40%
7414
7-42%
S—24+%

90-16

2-19

-5
2768
25-21
25-7
26—26

8-6
26—37

777

768

771
37-33

26-26
8-6
7~84

15-21%

2742

26—-32
27-23#%#

6—-28+#

8-6
17644
2637
28-24%
18-9%
10-7
21-18+#
3838
346—15#
12-6
23—-15%

16-94%

18-53+#
35~-234#
91—-17%

63-22
O—2b#
7-9u
8-43
8-44
8-43
9—~44

91-16
18-15

12-9
356

26-53
26-49
g-12

8-5
26—26

8-8
37-45

2666
8-12
8-6

24-16

2747

21-11

27-17
27-27%

7-14

8-8%
19~5+
2h—49+#
37-33
21-13
i1-12
22-12
38-46
37-16
12-32
26—34

16—-18=%
20—-5%

3950
52-55%

7-35%

728

7-43%

S52-54

18-25

16~-8

28-19
27-11
8-28

27-54
26-85

8-12
37-58

2732
8-54
8-12

25-13

22-19

2720

7-21%

8~-10%
1983
26-53
3745
45-20%
12-7#
22-21#
38-59
3721
14~3&
27-25

20—-17%
39~-53+#
53-16#

8-53%
8-49

5319
18-40

16—-19

2739

8-54
38-28

16-26
8-54

2673

3726

7-22

8-12
19-17#
26-59
37-58
57-53#
12-33
22~-2b#
38-64
38-17
14-51

21-5#%#
39604
54-17%#

8-06%

54~16

20-27

17-65

19-5

26-59
38-40

16-31
17-30

28-12

3767

739

8-28
23-16%
26-64
38-28
58-8#
13-22
36-16%
38-67
39-18
18-6

22-11+#
41-28+
59—-174%

8-57%

95-16

43-29

21-14

19-8

17-64
e26-53

38-22

7-b4%

8-54
24-8
2h-b6b6%
38-40
58-20#
13-29
37-32
39-23

31-19%
4324+
60-40%

w0
1

61

26—30

26—-53
26—64

38-54

765
lba-26%
24~10
26-85#

o8-28+%
20—-10%
37-43
39-29

32-23#%
43-33+%
6bl-21%

22-27

2664

768
16-31#
24-26#
27-11

20-18
37-50

32-284#
45—-25%
&H3—-35%

27-7

T7-714%
16-39+%
25-7
a7-32

20-2&%
37-72%

33-18%
45-51+
65-17%

A
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TSDBUG —— T8X—-Plus debugging mo MACRO VOD5. 05

Cross reference table {(CREF V05. 05)

D

D Dobuu Doo

. RS
.Ré&6
. R7

. RLBS

sSPgsV

. 8TAR

5VCH
VIFL

VaFL

.VALL

VALZ

DBGBRK
DBGENT
DBGINI
DBGOFF
DBGON

DBGRUN
DBGTRP
DECODE
DOPRT

DP$DAA
DP$LAA
EMSIIV
EM$IRB
EM$IRC
EM$IVC
EM$IVL
EMSNTL
ERRPRT
EXIT1

EXIT2

FLGBRK
GETCHR

GETCMD
GETVAL
IB$LEN
IB$MSK
IB$NAM
IBSTYP
IBSVAL
INSBAS
INSEND
INSLEN
INTADR
INTCHR
INTEND

LF

LSTADR
LSTTXT

1-27
1-27
1-27
26-73
1-25
1-31
1-31
i-25
1-26
20-20
1-26
1-26
20~-8
1-26
1-21
i-21
4-12
8-11
7-88
4-21
1-21
11-24
5-31
23~-25
1-35
1-35
1-89#
1-90#
1-B6#
1-87#
1-88#
1-91#%
?-43
7-80
8-494#
15-25
9-26
31-8%
F-13#
10-11
45~-39
45-36
45-42
4570
45-37
45-34
bb-166#
17-57
3-224#
3-4#
3-35#
1~71#
538
5-34
14-42
2716

3-27
3-28
3-29
27-14
3-34
5-52
23-11
31-12
F-13%
21-6
P-15%
F-14%
20-22
F-16%
6-10#
4-g#
H—:4
44-13#
44-54#
5-46
5—-13%
27-67
5-3%
277
63-22
40-16
29-74
29-51
18-34
?-43
14-21
30-80
14-21
8-5#

28-7#
9-37

10-15
10-24
45-50
45-61
45-53
béb-16%#
66—-15#%#
b6—~484

17-70#
29-76
3-17
39-42
1-92
27-15
5-36
14-435
27-19

5-23%#
7-4 &%
4—-16%#
27-61

13-23

791

31-31%
F-20%
22-15

9-33#
9-21 %
22-17

F-32%

23-7#

7-37#

45-12%
P95
27-28

14-34

14-34
16-10

18-13

10-35

38-13%
66-17#
bbH—-14%
b4H—-18%

o—-435

8--39

o~-25#
27-b6
14-23%
35-9

31-41#
11-9
36~13
14-13
13-10
36—-16
14-18

12-9
27-41

15-11

15-11
16-20

18-24

11-35

39-47
39-51

18-17
2762
10-14
18~5

27-46
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7-44%

937
29-62
14-37

16-8
2756

18-34
17-466

18-39

13-35

18-27
39-24
10-28
18-8

27-49

8-41

7-8%#

29-55

14-29

16-27

1A._"4
T DA

16~-29

16-19
2768

29-51

18-54

14-57

18-42
40-12#
10-34
20-29

27-57

16-40

1R 10
AW AT

i6-42

17465
39—4

29-74

29~19

[y
0
!
18]
(8

1219
20-34
35204

7-704#

42-23

16-16

19-15

1277
AT

19-18

30-80

29-53

12-25
21-16
35-24

8-62 16-7#
42-25 42-28
17-13 17-15%
16-18 17-21
21-14 21-19
43-9%

35-6#
29-68 30~17
13-17 13-20
21-21 22-24
45-24

17-26%

18-57%

[

3030

13-31
2229

17-37

206

19-9

22-27

30-71

14-28
27-13

-

A

-~
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TSDBUG —— TS8X-Plus debugging mo MACRO VO35, 05
Cross reference table (CREF V035. 05)

LEW? 1-33 ~1b6# 617 %

NAMLEN &6-51 656—-51# 66~-52 L6524
b6—-357 b6-57# 6658 66—-584#
bb-63 Gb6-634# b6H—64 bb—-b4#
bb—~69 H6—-69H 66-70 b6b&-70%#
b6~-75 &6-754% 66-76 b66-76#
6681 66-81# 66—-82 66-82#
&L6-87 &H6-87# 6688 66-88#
66-93 66—-93%# 6694 b&6-F4%
6699 66-994# 66—100 66—-100#
b6~100 b6-105# 66—-106 bo6~106#
bb&—-111l &6-111 béb-112 Lo6—-112#
66-117 bo6-117# 66—118 b66—-1184#
66-123 bboH-123# 66—124 b6—-1244%
66~129 &L6—-129# 66—-130 66—-130#
66~135 bbH-135# b6—-136 bo6-136#
b6—-141 &L6~-1414# 66—-142 66~1424%
66~-147 b6—-147# 66—148 66--148#
b66-153 b6—153# 66-154 66~154#
bb6~159 G615 66160 66~160%#
bb—-1635 66—160#

NEWCMD 5-55 7-93 F-H 20~-11

NEWL IN F--o# 11-14 14-24 15-26

NUMCMD 2-24# ?-38

NUMINT 3-17# 29-69

0pC1 46~5% 66—179

QDC1o 51-4#% 66-188

0ODC11 S2-4# 66-189

opciz S2-24# 66~190

apcia 52-43# 66-191

OncC14 93-4+# 66—-192

GDC15 9444 66-193

opcié 595-4% 66-194

opc2 46~10# &6-180

ODea3 46-294 &6-181

obpc4 47-4% b6-182

ODnes 47234 66—-183

oDcé 48-4#% bL6—-184

opc7 48294 66185

ones 49-4% 46186

oDee 5044 &6—-187

ODCACC 52-61 93~-22 54~15 595-15

ODCADR  48-20 51-25 57~-55 w8-22

ODCFPU  52-34 o2-53 S4-22 o284

ODDCGEN 46-20 48--47 4914 90-15

ODCNEG 58-10 63—-17 64~15%

ODCREG 46-39 48-40 4922 91-15

ODCTAB 11-31 46~-15 . 46-34 47~9
53-9 54-9 o5~ 65—124#

OFFEMT 1-66# 44-13

ONEMT 1-65# 44-5

OVRHC 1-32 43~-23 43-30 43-32

PRTBYT 10-27 33-31#

PRTOCT 13-19 13-24 14-4] 14-44
98-12 63-40 64-28

PRTRS30 18-7 34-8#

Wednesday 18-Jan—-89 15:24 Page 5-4

66-53
6659
b6—6D
66-71
66-77
6683
66—-89
66-95
66—-101
66—-107
b66-113
b6—-119
bb—-125
66—131
66—-137
66-143
66—-149
66—-155
66-161

35-10
16-32

61-8#
28-31

90-21

57-6
48-9

27-48

66-33%
b&-594%
b&—-&65#
b6-71#
b6-77#
656-83#
b6-87#
b6~FOH
b66~101#
66-107#
bb—-113#
66~1194#
65~-1254#
66—-131#
66—-137#
bb6~-143#
b6—-149%#
b6~-155#
bb-161#

16-45

b2-14
63-12%

93-14

57-14
48-34

32—-8#

6654
bb6-60
bb—-bé
b6~72
b66-78
66~84
66-90
66H~96
66-102
66—-108
6b6-114
b6—120
bhb&-126
b6~132
66-138
66—144
bb6—150
66156
bb-162

18-62

55-22

6O-B#
49-9

3942

b6-54#
b66—-60#
boh—-b6#
bo6=-724#
b6~78#
66—-B44#
66-90#
b6-6#
66-102#
66—-108#
bb—1143#
66—-120%
bo6—-126H#
66—132#
66—138#
bb6-144%
b6—~100#
bb6-156#
bb-162#

19-22

40-26

b6-55
66-61
66-67
66~73
66-79
66~83
66-91
b6-97
66~103
6b6-109
6b-115
66-121
b66—-127
66~133
66139
66—145
66-151
b6~1357
6b6-163

20-36

4126

b&-55%#
66—61#
boH-b6T7H#
66-73#
bb6-79#
66~85#
66-F1#
66-97H#
66~-103#
66—-109#%#
bb-115%#
bb-121#
b6-1274#
66~133#
66-139#
66—145#
66~151#
66~157#
66—-163#

41-33

6656
bb-b
6668
b66-74
6680
b6—-86
6692
66-98
66104
&66-110
bb—-ilé
bb6-122
b66-128
bb6-134
66-140
66146
b6b6—-152
66158
bb—-164

22-14

va-29

47-14

bb6-56#
bb-62#
bb6-684
b6—-74%
66—-80#
b6—-86#
66-924
66~-98#
66—-104#%
6bhH-110%#
66-116#
b66-1224%
661284
b6-134#
66-140#
b6—-1446#
66-152#
66—1584%
bb—-1644

52-48

o2

i

15
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TSDBUG —— TSX-Plus debugging mo MACRO V05 05
Cross reference table {(CREF V05. 05)

PRTWRD
PSHCHR
PSW
PUTCHR
RB0OCHR
RELADR
SETLOC
SHOADR
SHOBRK
SHOLOC
SPACE
STRVAL
TAB
TMEGRT
TRCTRP
TSDBBUG
TYP1

TYP1O
TYP11
TYP12
TYP13
TYP14
TYP15
TYP16
TYP2

TYP3
TYP4
TYPS
TYP&

TYP7
TYPS
TYP9
TYPVEC

UMODE
UPMODE

10-13
9-29
1-32
1-32
1-98#

41-18

106

13-30
792

12-18
1-75%

18-49
1-74%
1-92#
1-80#
1-64#

66-51

66~105

66-106

66~115

66145

66-149

66-160

6b6—155

46-157

66-58

6684

66-123

bb~164

b6-60

66-61

66-63

bb~-&b6

6bb6-112

&6-74

66-87

66-91

66—-187#

45-~71

b6—-189
1-30
1-30

27-24
18-14
5-53#
43-23
18-29
42—-144%
10-21
14-52
27-6#
12-24
45-16
20-9
2-23
23-25
7-29

b6~-52
66-137
66-1808#
6bb6—-116
6b-144
66-150
b6—161
G6—-193#
66~-158
bb—-&65
b6-85
66-124
66—-180#
&6-181#
66—-182#
bb—64
bb-b7
66-113
66101
66-97
b6—-92

b6~178#

66190
8-57
1-32

33-7#
18-47
23-214#
43-30
18-32
63-24
11-11
40-21

20-28

20-23

727

b66—53
66—-138

b6—1894#
66—147
66—-151
bb6—~1924%

&6~159
66—-73
66—-86
b6-125

b6—-183#
66-68
66—-114
66-185#
66—98
646-93

66-179
66—-191

9-953

29-24

43-32
18-35

36-13#
41104

bb—~54
b6~139

66~-148
bb~152

b6—194%#
66-73
66—-88
b66—-126

bb-69
b66~-184#

66—-99
66-94

66180
66—-192

8-57

30-24

34-18

63-33
21-15

37-11#%

8-23
b66—-55
66—-140

66—190#
b6—-153

66~76
66—-89
bb-127

66-70

66—100

6695

66—-181
66-193

23-21

30-50

21-20

8-53

b6—-56
b6-141

b6~154

b&~77
66~90
66128

66~71

b6—186H#

b&~F6

b6-182
bb6-194

30-72

22-23

8-56

6b&-57
bb-165

66—-1356

66-78
b6~117
b6—-129

bb&-72

66~131

66-183
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31-41#

22-28

&L6-59

&6—-179%#

bb-162

b6-79
66~118
66-130

6b6-107

b6-132

66184

39114

bb—62

bo6—191#

66-80
66-119
b6—-142

66—-108

b6-133

b6—-185

66102

6H6-81
66-120
b6&-143

66109

bb-134

6b~186

66103

6682
b6-121
b6-144

66-110

66—-139

66187

66—104

66—-83
&66-122
66~-163

b6-111

66-136

66-188
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TSDBUG —- TSX—-Plus debugging mo MACRO V05 05 Wednesday 18-Jan—-89 15:24 Page M-1

Cross reference table (CREF V05 095)

...CHM5

.TTYIN
. TTYOU

oo ws T}

[ =8 58 1

INSTR

OcaLL
PRINT

TPRINT

TYPDEF

PN o Y- L

10-32
41-27
54-16
58-~-18
63-34
1-17#%
1-17#
3959
53-~15
58-~17
63-31
i-45#
6620
bb—-b62
b6-~74
66—-8B6
6698
66—110
66-122
66-134
bb—-146
66-158
1-40#
1-57%
14-28
27-13
1-50#
22-~-27
66~171#
66~190

20-27
45-55
55-16
58-36
6425
31-18
10-32
41-27
54-16
58-18
6&3-34
7-43
b&-51
b66~63
66~73
&6—-87
b6-99
66—-111
&6—-123
b6—-133
6ob—-147
66—-159
43-23
5-34
14-42
27-16
5-31
23-25
&6—179
66~-191

22-5

4729
57-12
6018
65-16

20~27
45~-59
55-16
58-36
64235
18-l
66-52
6664
bb~-76
6688
66~100
66—-112
bb—-124
66—-136
66-148
66—160
43-30
9-36
14-45
2719
5~-39
27-7
66~180
b66—-192

3222
47~-32
9715
60-19

22-5
4729
97-12
60-18
69~16
i4-34
66-53
bb=65
6&~77
66—-89
b6-~101
b6~113
66~-125
646—-137
66149
bb6—-161
4332
-9
14-53
27~-34
-5
2728
66~181
66—-193

32-27
47-35
°97-21
&H0—24

32-22
47~-32
07-13
&0—-19

i5-11
bb—-54
bb—66
b6-78
b6~30
66—-102
66—-114
66—-126
66—-138
66150
bb-162

10-14
18-5
27-46
12-9
27~-41
bb—182
b6—-194

33-17
47-38
5727
60-27

32-27
47-35
57~21
60-26

18-34
66-55
b6—&67
66~79
66—-91
66-103
b6~115
b&6—-127
66139
bb6b-151
bb6—-163

10-28
18-8
27-49
16-8
27-56
66-183

33-42
48-41
57-35
60-3

33-17
47-38
57-27
60-27

29-51
6656
b6~68
66-80
bb-F2
b6-104
bb-116
66-128
66—-140
bb~152
bb&—164

10-34
20-29
27-57
16-19
27-68
66—-184

34-26
49-15
57-43
60-36

33-42
48-41
97-35
&0-32
29-74
bb~57
bb—-69
66—-81
b6-93
66105
bb-117
bb-129
bb-141
66-153
bb-163

12-19
20-34
45-24
17-45
35-6
66185

35~-22
20-16
97-44
61-12

34-26
4913
57-43
60-36

30-80
6658
be~70
66-82
b6-94
6&6—-106
66—-118
66-130
b66-142
66154

12-25
21-16

20-32
35-7
66—186

39-49
21—-16
5763
61-13

35-22
90-16
9744
61-12

66-59
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