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FIXED POINT TRACE NO. 1

DECUS Program Library Write-up DECUS No. 8-56

General: Fixed Point Trace No. 1 is a minimum size monitor
program which executes a user's program one instruction at a
time and reports the contents of the program counter, the
instruction carried out, the contents of the link and
accumulator and of the effective address, by means of the
ASR-33 teletype.

Since Fixed Point Trace No. 1 is of minimum size (2 pages
of memory), virtually no decisions can be made by it and once
the trace mode is initiated it will continue until the computer
is stopped
program.

or a HLT instruction is encountered in the user's

The symbolic tape provided has a single origin setting
instruction (6400). Any two consecutive paqes of memory can
be used, with the obvious exception of page zero, by changing
this one instruction.

Usage:

Assuming the user's program to be in memory the trace
program is loaded by means of the binary loader. The starting
address (6400) is loaded into the program counter and the
address at which the trace is to start is set in the switch
register. When start is depressed the computer wi'11 halt with
this address in the accumulator. The switch register is now set
as described below to determine how subroutines will be traced,
pressing continue will start the trace program.

Subroutine Tracings:

The symbolic tape provided has the instruction SNA CLA at
location B6 +5. As a consequence, if the switch register
contains a zero, subroutines will be traced when they are
encountered. If, however, the switch register is non-zero
then subroutines will not be traced although they will be
carried out when encountered.

The contents of B6 + 5 can be changed to SZA CLA if the
opposite dependence on the switch register is advantageous.

Restrictions-

1. The program interrupt facility must not be used.



2. If the subroutine No
that the return from the
following instruction or
instruction +1 .

Trace mode is used then it is required
subrouti ne be normal, i.e., to the
it must return to the following

1 .e. ,

JMS
RETURN

JMS
0
RETURN

JMS
0
0
RETURN

ABLE
legal

ABLE
legal

ABLE not
1 egat

3. Any Input-Output Transfer by way of
a local disturbance in the trace format
using the ASR-33 cannot be traced since
properly set.

the ASR-33 will cause
, subroutines to print
the flaqs will not be



Output Forma t:

The following section indicates the output to be expected
for each of the five general types of instruction.

Note: The second line is the outputted line.

Symbols:

PC contents of the program counter

INST octal instruction

L contents of the link

ACC. contents of the accumulator

I

ADDR

C(ADDR)

AND, TAD, DCA, ISZ

the effective address

contents of the effective address

PC INST L ACC ADDR C(ADDR)
xxxx xxxx x xxxx xxxx xxxx

Note that the instruction is carried out between the type out of
INST and L. Therefore the link, accumulator and contents of the
effective address are as they are after the completion of the
instruction.

II. JMP

PC
xxxx

INST
xxxx JMP

ADDR
xxxx

The address is the location to which the jump wi11 transfer.

III. OPR

PC
xxxx

INST
xxxx OPR

L
x

ACC
xxxx

Here again the link and accumulator are as they are after the
operate instruction is carried out.

IV. JMS

PC
xxxx

INST
xxxx JMS

ADDR
xxxx

L
x

ACC
xxxx



In the "subroutine trace mode" the output is as above but
L and ACC are not written out. In the "non-trace mode" the
subroutine is carried out after the address is printed and then
the contents of the link and accumulator are printed. The link

indicate the situation after the subroutine is
input or output which might occur in the
be produced between the writing of the address

and accumulator
completed. Any
subroutine will
and link.

V. IOT

PC
xxxx

INST
xxxx IOT

L
x

ACC
xxxx

Here again the actual LOT instruction is carried out after
printing IOT and before the link is printed. If, for
example, there was an output of a carriage return then the
link and accumulator contents would overwrite the contents
of the program counter and Inst.
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FIXED POINT TRACE #1
STARTING ADDRESS 6400. CAN BE PUT
CONSECUTIVE PARES BY CHANGING THE
SETTING INSTRUCTION WHICH FOLLOWS

ON ANY TWO
ONE ORIGIN
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64(10
6/101
64^°
64!7i3

64:?)4
64^5
6406
^4r;i7

641 <?\
641 1
64i?
6413
641 A
^41 5
641 6
6,^1 7

64rlffl
64"!
64'? 2

6423
64?./!
A/'l9^

6426

64?! 7
643"i
6431
643°
6 A 3 3
A-/l 34
6435
6436
6437
6/<W
6441
644-'>

^443

6444

'") 4 4 5
6446

6447

7 W 6
3347
3 3 W
3351

4777
1 747
335?

1 347
4776

1353
47 7 A
135'3
f) 3 6 5
3353
1354
32T^
1352
^355
TSW
5775
1 356
P) 3 47
3357
1 3 W
i7i --) S-'">

1357
3357
1361
(71 7 47
7 6 5PI
S'241
1 757
3357
1 353
1 3 6-?
7650
53^6
7 43 "
5° 7 7
1 3 53

START.,

RACK,

34.i

LAS
DC A
DC A
DC A
,.IMS
TAD
DC A
TA D

.J MS
TAD
,J^S
TAD
AND
DCA
TAD
DC A
TA D
AMD
S.MA

...IMP

TAD
AND
DC A
TA D
AMD
TAD
DC A
T^D
A\1D
S.'>!A

.IMP
T"1 D

DC A
TAD
T^i.)
?\'A
JMP
?7L
.i'AP
TAD

HLT

CLA
I

I
0 LA

CLA

PROCNT
LINK
AC CUM
TYPCPP
P^OCNT
INST
PROCNT
OUT4P
T ^ S T
OUT4P
INST
MOP E
OPCODE
SKIP
37
INST
P A G END

B?>PP
MASKS
pr-^OCNT
ADD-3
MASK?
I ,->-] S T
A D D R
A, D OR
LMI:RCT
P^OC.MT

.+3
A D OR
ADD1?
OPCODE

P 4^i'.i]'-'}

.^6

,35
OPCODE



645P5
6451
6459
6453
6454
6455
6456
6457
646^
6461
646^
6463
6464
6465

6466
6467
6470
6471
6472
6473
6474
6475
6476
6477
65017'

6501
65CT2
6.y; 3
6504
650 S
65^

6 5 <3 7
6 51'7'
65] 1
651?
6513
651 4
6515
651 6
6517
6523
6531
6523
6 5 S3
65?>4
6525
6596
6527
653P)
6531
6533
6533
6534
6535
6536
6537

1 3 63
3255
1.350
7010
1351
0000

7410
3347
8347
3.351
7(304
335^
1350
4774
1351
4776
f7)0l7}i;)

5204
1357
4776
1 757
4776
52'7i4
1353

1 364
7653
5.31 A
74?0

5 3'33
1357
3347
1 773
477?
1357
4776
520 A
1771
./!77'5
135-1
3? 55
1365
3370
5252
1 770
4772
5316
1 767
4772
1357
4776
7604
76.50
5349
1365
3270
5247

Bl

1°

37;

R&,

88;

.89^

86

TAD
DCA
TAD
RAR
TAD
0

SKP
1S7.
ISZ
OCA
RAL
DCA
TAD
.J MS
TA D
J MS
0
..)MP
TA D.
JMS
TAD
J MS
JMP
TA n

-Hi*
SNA
JMP
SNL
.IMP
TAD
DCA
TA D
J MS
TAD
,.JMS
.JMP
TAD
.J MS
TAD
DC A
TAD
DC A
JMP
TAD
.JMS
JMP
TAD
JMS
TAD
.J MS
LAS
SNA
JMP
TAD
DCA
JMP

CLA

CLA

BASIC
12
LINK

AC CUM

PROCNT
PROCNT
AC CUM

LINK
LINK
3UT1P
AC CUM
OUT4P

SACK
A D D R
)UT4P

A D D R
OUT 4P
BACK
OP CO DE
P0.-?i00

Q^,

c<9
A D OR
PROCNT
JMPO
OUTPP
AD.OR
OUT4P
BACK
10 TP
OUT" P
INST
I?
MQPE
37
Bl
OPRP
OUTPP
.-7
.JMSP
OUTPP
ADDR
OUT 4P

/ CAN
.+4
MOPE
87
84

SE CHANGED TO SZA CLA



6540
6541
6542
6543
6544

6545
6546
6547
6550
6551
6552
6553
655 4
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567
6570
6571
6572
6573
6574
6575
6576
6577
6600

6601
6608

6603
6604
6635
6606
66P57
6610
661 1
661?
6613
661 4
6615
661 6
6617
6620
6621
6623
6623
6624
6625
6626
6627

2347
1347
3757
1357
7001
3347
5204
0000

F\ 0 r?\ ^

000!?1
000 Pl

w^"f

741 Pl
0Q00
7600
00^0

17il 77
0 W\ 0

'/il'')00

P5757
2'7l'750

7000
70^0
6735
6720
6713
6613
67716
6636
6736
6645
6675

0000
70^(7)
6046
6041
5203
5600
0000

4800

79i?!0
5606
0000

3235
1 635
7450
5Q22
4806
2235
521 A
7390
1233
3316
1332
5213
1234

PROCNT^l
LINK.»0
ACC'JM,0
INST^0
0:3CODE,P)
SKIP,
PAGENO,
MASK 5^
A D DR, 0
MASK 7,
INDICT,
P4fl00*

BASIC,
P20P13,

NOPE,

JMSD^
OPRP,
IOTP,
0 LIT? P,
JMPP,
OUT1P-,
B2PP,
0!JT4°,
TYPCPP,
PRINT1,

PRINTS

O'JT,

ISZ
TAD
DCA I
TAD
IAC
DCA
JMP

SKP
0200
76^'Ti

'?U 77
0400

4'7ir7l!71

A-^n i
2000
NO?
NOP
JMST3L-1
OPRT8L-1
IOTTBL-1
OUT
JMPTBL-l
OUT1 3
R?
0 LIT 4
TYPM
0
NO P
TLS
T?F
JMP
JMP
'7<

,JMS
C LA
...IMP
V
DC A
TAD
SNA
JMP
JMS
ISZ
JMP
C LA
TAD
DCA
TAD
JMP
TAD

I

I

I

PROCNT
PROCNT
ADDR
A D D R

PROCNT
BACK

ADDR

CLL

.-1
PRI N T 1

PRINT1

PR I N T0

INDEXC
INDEXC

OUT+10
PRINTO
INDEXC
our+g

INST1A
0 UT+ A
SPCTBL-1
OUT+l
INST2A



6630
6631
6632
6633
6634
6635
6636
6637
6640
6641
66 A?.
6643
6644
6645
6646
6647
6650
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663
6664
6665
6666

6667
6670
6671
6672
6673
6674
6675
6676
6677

6700
6701
6702
670.3
6704
6705
6706
6707
6710
671!
6712
6713
671 A
671 5
671 6
671 7

321 6
7100
5612
5227
5223
0000
0000

1244
4^06
1332
4212
5636
0260
0000

3372
1273
3271
1273

7134
7004
7006
3272
1272
0274
1244
4S06
187'?
2271
5253
7S00

133S
4S18
5645
0000
0000
7774
0007
0000

13^4
4206
1305
4S06
7100

5675
081 5
0812
6707
03ia
031 5
0320
0000
671 4
031 1
031 7
0324
0000.

INST1A,
INST2A,
INDEXC,
OUT1Q,

CONST5*
0 LIT 4,

P.MU3.

DON,
PTEM,
CO MST4,
P CON,
TYPCR.»

CARRTN,
LINFED,

JMPTBL^

IOTTBL,

DCA
CLL
.JMP I
JMP

..IMP
0

0
TAD
JM S
TAD
JMS
JMP I
0260

DCA
TAD
DCA
TAD
CLL
RAL
RTL
DC A
TAD
AND
TAD
J MS
TAD
IS7
JMP
CLA
TAD
J MS
JMP
.'5
0
7774

0007
0
TAD
J MS

TAD
J MS
CLL

..IMP I
021 5
0212
.+1
0312
031 5
0320
0000
.+1
031 1
0317
0324
0000

RAL

I

OUT+4

0 UT
OLIT+1 5
OUT+10

COMST5
PR INTO
SPCTBL-1

OUT
OUT1B

PTEM
CONST4
DON
PTEM

PTEM
PTEM
PCOiM
CONST5
PR INTO
PTEM
DON
PNIJ9

SPCTBL-1
OUT
OUT4

CARRTN
PR.TNT0
LI NEED
PRI'.^T0

TYPCR



6720
6721
6792
6723
6724
6795
6726
6727
6730
6731
6 73 S
6733
6734
6735
6736
6737
6740
67-41
6742
6743
6744
6745
6746
6747
6 7 M
6751
6752
6753
6754
6755
6756
6757
676^
6761
67 62
6763
6764
6765
6766
6767
6770
6771
6772
6773
6774
6775
67 7 6
6777
AC CUM
A D D R
ADDRP
BACK
BASIC
Bl
81P
82
B2PP

B22P
B4
85
86
B7
88
89

6721
0317
0320
0382
0000
67S6
3312
031 5
0323
0000
6733
0240
0240
3000
1 776
0365
7640
5775
1 776
0366
7 6 50
5775
1776
3774
1 776
0367
3371
1 776
0370
7640
5363
1371
3773
5775
1771
2771
5360
4160
0010
001 7
0400

0000
6452
6557
6455
6426
6553
7000
6551
6557
6773
6 40 4
6563
6452
6772
67,36
6575
6775
6447
6477
6526
6470
6514
6523

OPRT8L..

JMST8L.

SPCTBL^

.+1
031 7
0320
0322
3000
.+1
0312
031 5
0323
0000

.+1
0-340
0240

0000

B2, TAD I
AND
S7A CLA
.JMP I
TAD I
A;\'D
SNA C LA
JMP I
TAD I
DCA I
TAD I
AND
DC A
TAD I
AND
SZA C LA
JMP
TAD
DCA I
JMP I
TAD I

ISZ I
JMP

MSK416,4160
MSK10^0010
MSK17P^3017
MSK 400 , 0400
TRCTMP,0
'3 IP,
ADDRP,
I2P»
322P..
INSTP,
NOP

Bl
ADDR
IS
BACK+22
INST

TNSTP
MSK416

322P
INSTP
MS K 10

B22P
INSTP
12P
IN'STP
MSKI7P
TRCTMP
I'NSTP
MSK400

.+4
TRCTMP
ADDRP
B2?P
TRCTMP

TRCTMP
.-4

10



CARRTN
CONST4
CON ST 5
DC M
INDEXC
INDRCT
INST
INSTP
INST1A
INST2A
IOTP
IOTTRL
I?
I2P
JMPP

.JMPTBL
JMSP
JMST8L
LINFED
LINK
MASKS
MASK?
MSK10

M.SK1 7P
MSK40'71
MSK416
MDPE
OPCODE
OPRP
OPRTBL
OUT
OUTPP
OUT 18
OUT IP
OUT4
OUT4P
PAGENO
PCON
PNI.J9
PR INTO
PRINT1
PROCNT
PTEM
P° 000

P 40 00

SKIP
SPCTBL
START
TRCTMP
TYPCPP
TYPCR

6704
6673
6644
6671
6635
6561
6552
6776
6633
6634
6571
6714
6455
6774
6573
6707
6567
6726
6705
6550
6556
656P!
6766
6767
6770
6765
6565
6553
6570
6781
6612
6572
6636
6574
6645
6576
6555
6674
6653
6606
6600
6547
6672
6564
6562
6554
6733
6400
6771
6577
6675
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