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OCTAL DEBUGGING PROGRAM WITHOUT FLOATING POINT

Program Library Write-up DECUS No, 8/85-83 A

ABSTRACT

This program is an on-line debugger which will communicate with
the operator through the ASR-33 Teletype. It allows register ex-
amination and modification, octal dumping, binary punching, mul-
tiple simultaneous breakpoints, starting a program, and running

at a particular location with preset AC and link, ODP is com-
pletely relocatable at the beginning of all pages except page

zero, and is compatible with the PDP-5, the PDP-8, and the PDP-8/S,

REQUIREMENTS
1., Storage
The high version of ODP requires from location 7000 to
7577, The low version requires from 0200 to 0777. Aall
versions will require three pages, Also, location 0002
is used for a breakpoint pointer to ODP.
2, Equipment

The standard PDP-8 package with ASR-33 Teletype are re-
quired, In addition, a high-speed punch is optional.

l. Be sure the binary loader is properly in core, If not,
examine the RIM loader, and read in the binary loader.

2, Load in program that needs attention via this loader,

3. Load ODP via binary loader,

l. set SR toggles to the value of starting address (7000 in
high version, 0200 in low), Press load address. Then
push start,

2, ODP will execute a CR/LF and is prepared to execute user
commands,

RESTRICTIONS

1. Breakpointer register

On page zero register 0002 is used as a pointer to ODP,
It should be avoided,




g b

Overlap

The user must not use any of the three pages of core in
use by ODP,

Status core

ODP will operate only within the memory field in which it
resides,

OPERATION

1.

Description

ODP is essentially a unified collection of short routines
for handling various user commands, The user types a
letter representing a particular command, and an octal
number if that is appropriate, For example, to insert a
breakpoint (an effective JMS ODP which will trap an in-
struction at a desired location) one need only type B,
followed by the octal absolute value of the address where
the trapped instruction lies, A special feature of ODP
is that many breakpoints (up to 7) may be simultaneously
in core with the trapped instruction preserved, For in-
structions that require an octal number to be typed, ODP
will type a space immediately after it identifies the
command, After most instructions, a CR/LF combination
will be executed to signal completion of that command,
All octal numbers are automatically terminated after four
digits, but may be terminated earlier by ALTMODE, ODP
ignores all irrelevant characters,

Summary of commands
0 XXXX Open register XXXX., ODP types out contents,

I XXXX 1Insert in most recently opened register the
number XXXX,

N Type out the location followed by the con-
tents of the next register, May be followed
by I command.

B XXXX Put a breakpoint at location XXXX,

A Examine AC register, May be modified by I
instruction,
L Examine link register, May be modified by

I instruction, A 0001l is a set link; a 0000
is an off link,

D XXXX XXXX Dump in octal the contents of XXX to XXXX
inclusive, Four words are placed per TTY
line,




S XXXX Start (or go) at XXXX with AC and link equal
’ to zero,

R XXX Go from XXXX, the same as S, but with AC
equal to the value of A register, and link
equal to the value of L register,

C Continue from most recently encountered
breakpoint. Trapped instruction is replaced
and C program is continued from the location
of the trapped instruction, The initial con-
tents of the link and AC are that of the L
and A registers respectively,

J This must be carefully watchedl It causes
program control to jump to location 6000 where
single-stepper, written by the author for an
interpretive language, usually resides,

P Binary punch requested, Computer halts,
Further information is via the SR,

3. Notes on various commands
1. Open (0)

After the register is examined it is automatically
closed, Hence the user cannot accidentally modify
the contents, as with DDT, by typing a new command
string while the register is still open,

2, Insert (I)

Sequential insertion is possible with ODP. That is,
after one I instruction, say at location XXXX, typing
another I will cause insertion at location XXXX+1,
and so on,

3. Breakpoints (B)

Up to seven breakpoints may be placed in core at once.
If the user attempts to place more than seven in core,
then the computer will halt, The same result will
occur if, upon encountering a breakpoint, ODP cannot
find it listed in its internal table, When the trapped
instruction is re-installed (by the C instruction)
that breakpoint is eliminated from the table, Upon
encountering a breakpoint, the contents of the AC link
are preserved in the A and L registers for user exami-
nation, and ODP will execute a CR/LF combination to
signal return to its control,
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Go instructions (S, C, and R)

After recognizing an S, C, or R command, the computer
will set the AC and link appropriately, then halt,
This is in case the user should want to place the com-
puter in the single~step mode after one of these in-
structions, If this should not be the case, merely
depress the continue switch,

Binary Punch (P)

After the user typed a P, the computer will halt,
There are several functions that the user must now
handle through the SR,

a, Put up bit 11 for high-speed punch, leave off for
ASR~33 punch, Push continue to indicate the out-
put mode,

b, Set the SR to the octal value of the number of
individual blocks that are to be punched with a
single checksum. Push continue, Leader is punched.

C. Set the SR to the initial address of the first
block, Push continue, Set the SR to the final
address in the first block., Push continue, That
block, with an origin setting, is punched out in
binary loader format, Punch is inclusive from
initial to final location,

d, For the next block, go through the same steps as
outlined in (c) except with the new initial and
final addresses, and continue in this way. When
the last block has been punched, the checksum and
trailer will be punched, A CR/LF will be execu-
ted and ODP will await further instructions.

e, RIM format

To punch in RIM format, put the number of blocks
equal to (octal), and use the address of one reg-
ister as both the initial and final addresses for
each block, When done punching, set SR to 7264,
load address, and push continue, (Make sure the
AC is clear), Trailer will be punched, For the
low version, set SR to 0464 and proceed as above,

LISTING ATTACHED




COMBINED DEBUGGING PACKAGE with FLOATING POINT

DECUS No, 8/85-83 B

ABSTRACT

The Combined Debugging Package (CDP) consists of the Octal Debugging
Program (ODP) by this author plus certain additions which will en-
able the user to debug in floating point interpretive mode, Addi-
tional instructions provided include the insertion of interpretive
breakpoints and single-stepping. At present the package is located
directly below the floating point package to leave the lower por-
tion of the memory to the user, It may easily be relocated to any
desired position, Two versions are available: one for the three
word package and a second for the four word package,

- REQUIREMENTS

The standard version of CDP requires cells 3600-4614, and is com-
patible with floating point packages A, B, C, It must be relocated
to 3400 to accommodate package D, due to the presence of the output
controller, The four word version occupies memory locations 4200~
5221, and is compatible with two additional versions of the four
word package: that with output controller and that with extended
functions, both written by this author. All versions of CDP re-
guire in addition, cell 2 for breakpoints, and cells 5, 6, 7 as
pointers to the input, output, and arithmetic packages respectively,

OPERATION

CDP is an on-line debugger with two modes: floating and machine,
Transfer to floating mode is accomplished by typing F, Machine
mode is entered by the instruction M, When CDP is initially
started, it is in machine mode, While in M mode it behaves exactly
as ODP, with the minor exception that the J instruction has been
liquidated in favor of the F command,

When transfer to F mode has been accomplished, a new set of instruc-
tions are enabled. The command B YYYY will insert an interpretive
breakpoint (code 0017) at location YYYY, The original instruction
is preserved and can be replaced with the C or S command, There
may be up to seven interpretive breakpoints in core, Interpretive
breakpoints and machine breakpoints are stored on separate tables,
Hence there will be no interference between them, and seven of each
type may be in core simultaneously., Upon encountering a breakpoint,
the contents of the floating accumulator (FAC) will be typed out in
decimal, floating point format, and control is returned to CDP,




The user then has several alternatives, He may choose to single-
step, interpretively, To do this he merely types S, and the

trapped instruction is replaced and executed, After its completion
of that one interpretive command the FAC is typed out, Another S
will cause another step to be executed after which the FAC is typed
out, This process may continue indefinitely, until the user attempts
to single-step over a FEXT, In this case CDP will type an up-arrow
# # and transfer automatically to M mode, Because the single-
stepping process is accomplished by continually moving the break-
point one ahead, after the last S instruction one breakpoint will
remain, To eliminate that breakpoint and restore the lost instruc-
tion, one must use the C command as described below, If one single-
steps over a FEXT, the instruction past the FEXT is lost, replaced
by an 0017, That is the penalty for carelessness, Also, there must
be at least two locations on the breakpoint table free (or no more
than five breakpoints in core at one time) for the S instruction to
operate properly.

Another alternative after encountering a breakpoint is to continue
full speed, This is accomplished by the C instruction, The break-
point is replaced with the original instruction and processing con-
tinues from that point, If the user placed a breakpoint on a FEXT,
and then wants to C, an up-arrow will be typed and automatic trans-
fer to M mode will take place, Unlike the S instruction, however,
there is no residue breakpoint in this case,

A third alternative might be to transfer back to M mode, This is
done by typing M, If for some reason the user is not sure of what
mode he is currently in, he may type the letter of the mode he
thinks he is in, If there is no CR/LF response by CDP, it means
that he typed a character that was not recognized, and hence is in
the mode typed., If a CR/LF occurs, it means the user guessed wrong,
but a transfer has occurred placing him in the mode he thought he
was in before, Automatic transfer takes place upon encountering a
breakpoint, If CDP is in M mode, and a floating breakpoint is en~
countered, automatic transfer to F mode is effected, and vice-versa,

The following instructions are also available in F mode and retain
the same meaning as in M mode: O, I, N, A, L, D, R, and P,




ADDITIONS TO COMBINED DEBUGGING PACKAGES
for
FLOATING EXAMINATION and MODIFICATION

An addition has been written for CDP which will enable the user to
examine and modify floating point numbers in core, Versions are
available for both three and four word packages,

0ld commands that were deleted from F mode include O, N, and I,
The O was changed to E, for examination. The meanings of the com-
mands N and I have been changed, although the mnemonics remain the
same, Below is a summary of new commands,

E XXX Output in decimal the contents of the floating point
number whose exponent is held in XXXX and whose mantissa
follows in sequential registers,

I XXX Insert a floating point number exponent of which will be
placed at XXXX and whose mantissa will follow in sequen-
tial registers, The user types the decimal number follow-
ing the command, Also, note that sequential insertion
is possible,

N Examine the next sequential floating point number, If
working with the four word package, this would be the
location of the last exponent plus four,

For all the above commands, the FAC is saved and replaced after
execution., To examine the FAC, the user need only type E 44 followed
by an ALT-MODE to terminate the number before four digits,

The additions require 50 (octal) locations and are located directly
under CDP. Thus, new core requirements are the following:

3 WORD VERSION: 3530-46l14
4 WORD VERSION: 4130-5221

Starting addresses remain unchanged. Also, the program assumes that
location 5 contains 7400, Check on this before using the additional
instructions. Listings follow.
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7000
7001
7002
7023
7004
7005
7006
7007
7010
7019
7012
7013
7014
70618
7016
7017
7022
7024
7022
7023
7024
702%
7026
7027
7038
7031
7032
7833
7034
7035
7036
7037
7042
7044

7042
7043
7044
7045
7046
7047
79058
7051

79852
7053
7084
7455
70%6
7087
7082
706

7062
7063
7064
7045

YLY
4752
4753
4754
1358
3357
1360
3361
1362
3363
1763

3337

6034
1764
7650
8737
236
2363
2357
5212
52072
4764
3368
1768
4304
5201
4764
3765
2365
820
2363
1365
4304
8227

4764
3361
4764
704
3363
4759
1361
4304
1366
4754
1367
3357
17614

4304
1361

1363
765n
LY{'X!

2364

2357

X700

END,

LOoPY,

0.

11,

N»

D

LOnP2,

LONP3,

TLS
JMe
JMe
JMe
TAD
DCa
TAD
DCa
TAD
DCaA
TAD
DCa
KRe
TAN
SNA
JMe
1Sy
18y
187
JMP
JMP
JMS
DCa
TAnD
JMS
JMe
JMe
DCa
1Sy
JMp
187
TAn
JMS
JMp

JMe
DCa
JMe
Cla
DCa
JME
TAn
JMs
TAR
JMe
TAR
DCA
TAR
JMs
TANR
TAn
SNa
JmMp
ISy

187

1 CRLF
1 READ
! TYPE

/READ A NUMBER

Ni4 /RESET CONSTANTS

CNT
RTABA
TABA
RTABB
TABYE

! TABB
CHECK

1 TABA
CLA

1 CHECK
TABA
TABB
CNT
LOOPY
END*{

I OCTRD
CURLOC
I CURLOC
OCTPNT
END

I OCTRD
1 CURLOC
CURLOC
END
CURLOC
CURLOC
OCTPNT
1[=3

I OCTRD
INIT
I OCTRD

FIN

I CRLF
INIT
OCTPNT
HYPH

1 TYPE
N4

CNT

T INIT
NCTPNT
INTI
FIN
CLA
END
INTT
CNT

/1DENTIFY REQUEST
JENTER REQUESTED ROUTINE

/CAN'T IDENTIFY=READ AGAIN

/OPEN INSTRUCTION

/TYPE CONTENTS
/INSERT INSTRUCTIOWM

/NEXT REGISTER REQUESTED

70CTAL DUMP REQUESTED
/RECORD FIRST AND LAST
#0F REQUESYED REGISTERS

J0UTPUT 4 SEQUENTIAL REGISTER
/FINISHED?
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7066
7067
7072
7871
7672
7073
7074
7078
7076
7077
7129
7101
7102
7123
7124
7108
7186
7197
71180
7119
7112
7113
7114
7115
7118
7117
7122
7121
7122

7123
7124
7128
7126
7127
7132
7134
7132
7133
7134
7135
7136
7137
7140
71494
7142
7143
7144
7145
7146
7147
7183
7151
7182
7153
7154
7158
7186
7157
YAR.Y

5256
5247
4764
3361
4752
7402
5764
4764
3361
4752
1370
YARNY
13714
5273
20¢p
31373
1374
4754
1367
3372
1373
7104
7006
3373
1373
7064
2356
1375
4754

2372
5312
8704
8774
1379
4337
33714
529
137¢
4337
337
5204
2gv0n
4304
4752
4753
4754
6034
1377
7640
B204
4764
8737
7468
7474
7531
7764
roidy
?0é3
72177

S,

GO,

R

OCTPNT,

LOaFé6,

Je
A,

CHECK,

CRLF .
READ,
TYPE,
Ny d,
M7,
CNT»
RTABA,

JMP
JMP
JMe
DCa
JMS
HLT
JMp
JMe
DCa
JMg
TAnN
CLL
TAD
JMp
/)]

DCa
TAn
JMe
TAN
DCa
TAn
cLL
RTL
DCa
TAR
RA|
AND
TAR
JMS

1Sy
JMp
JMP
JMP
TAN
JMe

- DCA

JMP
TA®
JMG
DCs
JMp
?
JM8
JMe
JMe
JMa
KRag
TAN
SZa
JMBe
JMe
JMo
LF
rD
TYR
-14
7

A

LOOP3

LooOP2

! OCTRD /START REQUESTED
LOCJMP

1 CRLF

1 LOCUMP
1 OCTRD JRUN WITH PREGET aC
LOCJMP /AND LINK REQUESTED
1 CRLF
LINK
RAR
AC
GO
/0CTAL PRINT SUB-RAUTINE
TEMRG
R24K
1 TYPE
N4
TEMP3
TEMP4
RAL

TEMP4
TEMP4

M7
R26©
I TYPE

TEMPS
LOOPS
! OCTPNT
I M60@0 /JUMP TO SINGLE=STFPPER
AC /AC REFERENCED
CHECK
AC /RE=-INSERT AC
END
LINK /LINK REFERENCED
CHECK
L INK /RE=INSERT LINK
END
/CHECK FNOR INBERT REQUEST
DCTPNT
I CRLF
I READ
1 TYPE

N3
CLA
END+3 /CONTINUE AS USUAL
1t NCTRD
I CHECK .
/CONSTANTS AND VAR!IAB|ES

LETTER 9
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7161
7162
7163
7164
7165
7166
71647
7178
7174
7172
7173
7174
7178
7176
7177
7200
72a1
7202
72¢3
7204
7225
7206
7207
7212
7211
7212
7213
7214
7215
7216
7¢17
7222
7224
7222
7223
7224
7225
7226
7227
7232
7231

7232
7233
7234
7235
7236
7237
7249
7241
7242
7243
7244
7245
7246
747
7259
7251
7252

7177
7554
7554
7313
11T
0255
7774
PRy
LY,
2220
29D
LY,
r1Y.
6000
7667
746
7469
7476
7479
7464
7474
745y
745¢
747s
7466
7460
3359
2402
7604
n37s
7640
1362
1368
3373
1373
3774
7402
7604
704
3354
4752

7402
7604
3353
7402
7604
3354
1358
335¢
7120
1353
4266
1357
3358
1753
426¢
1353
7041

TARA,
RYABB,
TARE,
DCTRD,
CUrLOC,
HYPH,
Né,
LINK,
AC,
TEMP3,
TEMP4»
Re40,
Rabza
M6 2,

'LETTERI

L0nP4,

LOoP5,

LETTER
Loes
LOrg
RDnCT
@

258

@
2
(')
']
240

260p
6oy

“3414=317,"3462"3p227301+"314,7304

-3?3..322,-303'q312¢-32@
DCa CWK sMEMORy PyUNCH REQuEgTED
HLT

LAS

AND M1

SZp cLA

TAD HTYPE

TAn TYPERZ2

DCa LOCPNTY

TAN LOCPNT

DCa 1 LDRCAL

HLT

LAg

Cla

DCa CNTZ

JMg 1 LEADER

HL; /RECORD FIRST AND LAST REG!STERS
LA

DCa INITR2
HLT

LAS

DCas FINg
TAR M177
pCa M77

ST

Tan IN]T2
JMe PRINT
TAr R77

DCa M77

TAm 1 INITZ
JMe PRINT
TAn InIT2
Cla

10
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72583
72%4
7255
7256
7257
7262
7261
7262
7263
7264
7268
7266
7247
72792
7274
7272
7273
7274
7275
7276
7277
7303
7301
7322
7303
7384
7395
73026
7307
7319
7311
7312

7313
7314
7515
7316
7317
7329
7321
7322
7323
7324
7325
7326
7327
7338
753
7332
7333
7334
7335

. 7336

7337
7349
7344
7342
7343
7344
7545

DONE,

RDoCT,

TAN
SNA

JMp
1Sy
JmMe
187
JMp
TAN
JMe
JMe
JMe
2

DCa
TAn

FING
CLA
NONE
INITZ
LOOPS
ONTE
LOOP4
CHK
PRINT
! LEADER
1 END]T
/BINARY FORMAT PRINT
TEMP1
TEMP1

RTRsRTRIRTR

AN
JMS
JMs
TADP
ANN
JMS
JMS
JMP
a2

DCa
TAn
TAn
DCa
TAND
JMp

]

TAN
JM8
DCa
TAR
DCa
JME
JMg
KRS
TAn
SnNa
JMe
KRS
ANN
TAn
SZA
JMp
TAn
clLL
RTL
DCa
KRea
TAN
TAnR
DC»
187
JMe

M77

SUM

! LOCPNT
TEMP
R77

SUM

1 LOCPNT
1 PRINT

TEMP2
TEMP2
CHK
CHK
TEMP2
1 SuM

/0CTAL READ SUB=ROUTINE

M240

! TYPE2

TEMP2

MN 4

TEMPY

! READ2

! TYPE2

N375
CLA
TERM

M270¢
N260
CLA
BACK
TEMP2
RAL

TEMP2

1Y)

TEMP?2

TEMPZ

TEMP {

RAMK 11




7346
7347
7359
7384
7352
7383
7384
7355
7356
73%7
7349
73861
7362
7363
7364
7365
7366
73647
2378
7371
7372
7373
7374
737%
7376
7377
7489
7491
7402
7403
7424
7405
7406
7407
7412
7414
7412
7413
7414
7415
7416
7417
7429
7424
7422
7423
7424
7425
7426
7427
7432
7431
7432
7433
7434
7435
7436
7437
7449

1363
5713
¢o0p
2829
7515
Ppv2
go0e
2177
ae7y
ge??
Lo LX)
7001
PRY0
peve
(LY
7524
7774
7474
7403
ge70
7520
LYY
7544
pROY
2009
2003
povdo
2000
2002
2000
2000
4243
1350
Ip02
4253
4731
3724
1726
3333
1733
3732
1334
373%
5738
20909
3738
7044
3737
724
1222
3222
8735
4243
1222
7044
4253
(173p
3622
3728

TERM,

CHK,»
CNTZ,
LEADER,
INIT2,
Fine,
Min?7,
M7y
R77,
HTYPE,
Ennlry,
TEMP!D
Mz‘”’
TYPE2,
MN4,
READ2,
N375,
M27V,
NEsid,

LOAPNT,

LDRCAL,
mi,

ADDK,
Be

PNTHIT,

C,

A 4

TAn TEMP2
JMp 1 RDOCT
g /CONSTANTS AND VAR!ABLES

LDR
7
@
179
77
77
HITYPE-TYP
Enn
)]
?
242
TYp
-4
RD
=375
27n
-240
[}

JuSLoC
1

ﬂ,“.B’Wpapo,m
JMS RESET
TaD BRPNTR
Dra 2
JMe FIND
JMe | RUQOCTRZ
DCa ! TABC
TAn ! TABC
DCa TEMPS
TAn 1 TEMPS
DCa 1 TABD
TAD BRINST
DCa t TeMmp5
JMe 1 END2
@ /FOUND BREAK=POINT
DCa 1 ACC
RA|
DCs 1 LINKZ
ST»
TAmn PNTHIT
DCA PNTHIT
JMP 1 END2
JMS RESET
TAn PNTHIT
Cla
JMS§ FIND
TAn 1 TABD
DCa 1 PNTHIT
DCs I TABC

12




7441
7442
7443
7444
7445
7446
7447
7450
7454
7452
7453
7484
7455
7456
7457
7468

7461
7462
7463
7464
7465
7466
7467
7473
7474
7472
7473
7474
7478
7476
7477
75@2
7501
75m2
7523
7504
7505
7506
7597
7514
7511
7512
7513
7514
75185
7516
7517
7522
7521
7522
7523
7524
7595
75928
7527
7530
7539
7532
7533

1222
5740
002
1345
3326
1327
3330
1344
3332
5643
L)
3243
1243
1728
7659
5653

2326
2339
2332
5258
7402
LT F)
1342
439
1343
430
5664
#0062
6034
5278
6234
8674
200
Y LE
5392
6048
7309
58741
2pdp
602
85312
6026
739¢p
B7027
2000
1344
3347
1348
4744
2347
5322
LYAR ]
7376
7378
756%
7565
7313
YL
2208

RESET;

FInND,

LF,

RD

TYP,

HleYPE,

LDr,

RYaBC,
TARC,
RTABD,
TARD,
RDnCY2,
CNt4,
TEMPS,

TAN
JMe

TAnN
DCa
TAnN
DCa
TAn
DCa
JMp

DGy
TAn
TAn
SNA
JMP

187
187
1S7
JMp
HLT
]
TAnM
JMS
TAn
JMs
JMp
7]
KsE
JMp
KRr
JMP
2
TSp
JMp
TLS
CLa
JMB
a
pSe
JMe
PLS
CiLa
JMP
@
TAN
DCa
TAN
JMe
1Sy
JMp
JMp
ADNR
ADnR
INgT
INST
RDAC
7]

¢

PNTHIT
! RPLUSH

RTABC
TARC
RTABD
TABL
RnNd
CNT4

1 RESET

RESET
RESET
1 TABC
CLA

1 FIND

TARC
TABD
CNT4
7

M215
TYP
M21¢
TYP
I LF

'l

1 RU

o=

CLL
1 TYP

o~

CLi
! HITYPE

N75
LEADCT
M2RV

! JMSLOC
|LEAUCT
=3

! LUR

T

13




7534 4403 BRINST, Mg 1 2
7538 7004 ENnZ. ENm
7536 917y ACc, AC

7537 9172 LINK2, LInK
754¢ 7076 RPLUSY, R*{
7541 7771 RN4» -7

7542 2218 M2{5, 218
7543 p212 Mét2, 2192
7544 7634 N7S, -~144
754% @208 M20U. 200
7546 @0%B UMSLOC, 0
7547 o0@0p LEADCT, /)
7550 7422 BRPNTR, PNTHIT

7551 7032

7552 7025

7583 7@3¢

7584 7408

7555 7127

75586 7133

7557 7042

7560 970870

7561 707%

7562 7432

7563 7184

7564 7213 LO@aS, 11,02N0BsA20eDsSRsCo P

7565 @@0p

7566 0009

7567 o02@p

75706 00ve

757y @0vp

7572 0809p

7573 @0y INST., 0s0+040,0,0,0
FINsTARB
IN1TaTagA
LOCUMP=TABA

NS4 1eLFTTER

Y L L L L L L P L L e L L P L T I S Y I P EI I II S L PP L S L T Y R

A 7127
AC 717)
ACe 7536
ADDR 7376
] 747°
RACK 7321

RRINST 7534
BRA\TR 7550
fal

g 743¢
CHECK 7137
CHK 73806
CNT 7187
ONT2 7381

CNT4 783¢
CRLF 7182
CURLOC 714>

n 7042
DONE 7260
END 7eal
ENDIT 7361
END2 753>
Fiv 71489

14




FInD
FIN2
GO
HITYPE
HTYPE
HYPH
11
INTT
INIY2
INSY
J
JMSLOC
L
LOR
LORCAL
LEADCT
LEADER
LETTER
LF
LINK
LInk2
LOCcUMP
LOCPNTY
LocS
L.OOP
.0ap2
LOOPY
LO0OP4
LOoPS
LOOPS
MN4
My
M177
M24D
M212
M215
M2472
M270
Mbago
M7
w77
N
NT4
NEBD
N1
YA
Ng
NTS
0
0CTPANT
aCTRD
[+]

PNTHIT
PRINT
R

D
RDOGT
kDoCre
REap
KREADD?

748
73%4
7079
7507
ALY’
7166
7p3¢
7161
7359
7585
7126
7546
71338
7515
7x74
7547
7352
71727
7480
7170
783/

T4t

7379
7581
781¢
7047
79%06
7234
To47
7112

15




Al 2 AL S Fo

RESET
RN4
RPLUS'
RTABA
RTABB
RTABC
RTaBD
R24p
R26D
R79

SUM
tTABA
TAGSB
TARC
TARD
TEMPY
TEMPY
TEmpS
TEMP4
TEMPS
TERM
TYp
TYpE
TYPg2

7449
7541
7540
7189
716¢
7525
7597
7174
7475
7387
7070
7304
7181
7169
7526
7830
7348
7349
717¢
7479
7533

7346

7801
7184
734°

16




L LRI E R LY A R L A L A AL A A R L L Ll B ]

44hy
444
4422
4473
4474
4445
4406
4427
G441y
441t
441
4479
4414
4415

4416
4417
442,
4421
4422
4423
4424
4425
4426
442/
443
4431
4412
4413
4434
443>
4434
4437
Q444

7342
1303
37¢7
1344
3712
13905
3714
13v8
3712
1315
3716
1313
3714
5725

1317
3747
1322
3712
182
3741
1322
3712
1323
X714
1324
3716
R7¢8
APVR
1747
334¢
1944
3382
1tpes

ANOIEDY

/8 WORN
JJAMES

PAr
h !J ] b

sANUTTYUNS

IPALNT pEH
/P ACER HE)
/PAUKARE,. &
JINIEReRET ¢
/MnbE ARF g
/CeNT IwUE

PALY L S U Y
JEFFECTIVE]
FAMUL ™ = i
JENITRY JNTD
/TuWE ComMMAN
/DFBUGRING

/FORMER 4 r
7CNMMANMDS
JEFFECT AS

T0
/TWlS orOGR
X4aU
bEnres Chr
TAn
nes
TAr
20
Tar
nea
YA
SV
TAN
(10
TAw
DL A
S
/M OINSTHUGT
/THEREFPGRE

/BF REp AUEL

TR
TIVNA
TA:s
STV
Tar
Ut ®
Tat
LG -
Thi
B
Tﬁw
G0
JMe
HHeFNT, 2

TA
B A
Tar
Uioa

s

My

t

ﬂ“bg

[ EENY

eee JULY 21967

140 wP TO HANDLE FLOATING

G TWHIS PORTION IS

U« Trk FLOATING POINT
FLOATING BREAKPOINT IS

vE ¢d17. COMMANDS IN THIS

= XEAX ~BREAKPOINT,Q -

i TER BREAKPOINTLREINSTATING

STRUCTIUN,S-SINGLE STEP (OR
v miVE BREAKPOINT ONE AHEAD)
e =ACK 10 MAGCHINE MODE,
FLOATING MODE IS EFFECTED BY
U F IN NURMAL, MACHINE I|LANGUAGE
MOUE o THE F COMMAND REP| ACES THE
GrimanD 1IN @DP, IN F MODE, THE
s ainsA,LaD,Rs AND P HAVE TwE SAME
11 % moDE,
£ COMPATABLE WlTH PACKAGE N
Ay MUST BE RELQCATED TO 42p0.

oL

CE A /RESET POINTERS To OPERAIIONS T
I LUCA /IN ODP TO POINT TO FLOATING NF
;.[:,,;b

1 L JUCB

Euwl

1 LuCe /RESEY POINTERS IN ODP FUR a FL
B U /BREAKPQINT TaSBLE

T LuUCD

ik JMP

[ KESM2 /MODIFICATION IN ¢ INSTRUCTION
i BN /CHANGE BREAKpOINT INSTRUCTIUN
] LuCelInN

[ nuP

inw = SWITCW TO MACKINE MODE,
ur . JLD PDOINTERS AND TAARLES MUST
;LDA
T 1 JCaA
JLUQ
[V~
UL
T L JGC
LU
I 1LJCD
fk“le
[ERVIN "R N
cputap
A
ERANYE
/LOCATION OF RETURN FROM AN
bOFPNT JINTFRPRETIVE BREA« Pplwnd
~TRE
;” 4

g
(e

17

B

BL
ua

AT

N
0

mw

[\ w)




4449

4aqag
4443
4444
6645
4446
4447
445
4481

44Kz
4453
4484
4455
4486
445/
4467
4441
4442
4463
4444
4465
44606
4447
447
4471
4472
4473
4474
4475
4475
4477
4275
452y

492

a7y
45v &
422
4926
4977
abiz
454
4512
4913
401 4
4515
4216
451/
455
4021
450¢
4523
4524
65455
45756
4027
4Dy
223y
aby

X343
1g46
3334
4735
64k
1332
3044
1333
1445
1334
046
7242
1326
3734
173
3732

Yere

174n
333¢
1784
764
563%
1358
47387
LYAR
4741
4742
1343
1744
1326
8745
1325
X744
5746

4547
4563
4577
46464
3762
3762
432%
4327
wgly
43354
5774
4241
3777
435,
41/4
4365
4449
1229
1L
Ao @
56V A
4242
5625

“9a7

/RETURN FROM ¢ ROUTINE [~ ODP

8 ZFETCH INSTRUCTION,wAS 1T FEXT?

/NO=RE-ENTFR INTERPRETER
/YES=ENTER M MODES,TYPE UP ARRN

/SINGLE STEP ROUTINE.RESET POIM
ZFIND INSTRUCTION FROM GIVEN AN
/CHANGE POINTER In BREAKFPOINT R

/INSERT BREAKPOINT AT NMEXT REG?
JENTER # RNOUTINE
FROM B, REQET POINTER TO END

ZENTER CONTIN{E ROUTIWNE

s myuRi
TAR 4
pur Lok
Jme I xLF2
Jrie Tos
Tar Fxk
NCr aa
TAl tigmd
He?r ym
TAM 4 kU
uls as
S
TAn S|ORE
BCs 1 U2
TAR 1 U2
GCa 1 RNTHT
Jmp HERE
mbwe, Thath 1 GCiaWd
nCe LOFY
TA™ 1 LURD
S
Jme [ RREPNT
Tan Upan
Jra o TrPgT
Jrie /ENTFER ® MODE
sS, Jme 7 CoFT
JEe Yo Fiapll
Tar FeTLA0
gok T Lenp?
TA® Si9nk
JMe o L nrLyuSh
RETPaT, TAn ub /RETURN
0+ 1 tknp2
JMe [ M
/FCANSTANTS a1 PUOINTERS
NEWA» LETre
NEWD LunS>
NEw L, Al
NE;U, Twey o
LUﬁA‘ T ot
LUros KT arts
LOrCs T
LUy, Wl
nEyBly, 17
LONBn, "Ry.sq
NE{,}\JMP, 7%y
mEalMPyr  FraplT=
ULQAP !_E*’) -
UL Nb, LU=
STIRAIVN SR
Nk, I
Jnoty, ave 4
ubniad, teg2e
Jpmoe o
STﬂhi'-'. ”
FP s %6
PNTRT, i bm g
ey born
Exo, ’

18
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4913
4914
4215
4515
4537
LYW
454
4244
4543
4044
4245
404t
4547
498y
4081
405¢
4253
4554
4555
4586
487
404y
4Dk
40k ¢

4243
4264
4265
42366
4ok/
427
4571
459¢
42743
4274
4575
42576
4577
400G
46y |
“ibigg
46./’-6
404
abib
4656
46/
461y
461
46 ¢
G6bH1 8
46, 4

HoA3

A m
Ajh 2
4704
LY N
A3V
438
4243
4251
4540
4335
4212
4237
7467
7401
7462
7476
7477
7464
7474
7458
7456
7475
76463
746

3633
3626
3637
8z08
3727
3743
2643
4472
3676
492
4414
4613
Aigd R
kiddg
hPv 7
Ao
“ddy
26 R
voun
¥,
A8 A
ALV
Abd oy
/e X
A
ALY

HURL,
LURD,
CRi P2
yPar,
1YDlTa
CTabu,
RSel.,
Flnult,
RETLOC,
LE?\5U2,
gPlLuss,
Ci,

Lerr2,

LOrD?Z,

ADnKg,

[NeT2,
x6

X6ROI

Lf

LY
TYe
TARL
Heep
Fil-o
REF¥R«T
Ewr v
ReR

¢

=3419=317,=346,=302,v3019"%14,~304,~323

«87¢,.309,-915,.320,

TlswWawemapsbhapsrSSHsRaICIM,P

dagenaealsdaw

Lavavevsv ol
Y PR /pninTER TO OUTPUT papKAGE
aker T FINTERPRETATION TARLE UF PACKaGE
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i e e G o g3 v

JUCTAL DEBUGGING PROGRAM =JAMES RUTHMAN 6715767

3600
36p1
3622
36p3
. 3624
36p°
36p6
36a7
36180
3611
3612
3613
3614
3615
3616
3617
3628
3621
3622
3623
3624
3625
3626
3627
3630
36314
3632
3633
3634
3635
3636
3637
3640
3641
3642

3643
3644
3645
3646
3647
36549
3681
3682
3683
3684
36585
3686
3687
3669
3681
3642
3663
3664
3665
3666

60496
6026
4752
4753
4754
1358
3357

136p

3369

1362
3363

1763

3337
6234
1764
7652
85737
2361
2363
2357
8213
5203
4768
3366
1768
4308
5202
4763
3768
2368
5202
2368
1366
4308
823p

4765
3361
4768
7044
3363
4752
1364
4305
1367
47%4
1372
3357
1764
4308
13614
1363
7652
LY {4
23614
2357

xX3a600

ENn»

_LOoPta

N

D,

LOoP2,

LOAP3,

TLe
PLE
JMg
JMe
JMS
TAN
DC»
TAD
DCa
TAD

bCa
TAR
DCa
KRS
TAD
shNa
JMp
Isy
Isy
Isy
JMe
JMp
JMe
DCa
TAD
JMs
JMP
NLT
DCa
189
JMp
I8y
TAD
JMS
JMR

JMS
DCa
JMG
Cla
DCa
JMS
TAR
JMe
TAn
JMS
TAR
pCa
TAn
JMS
TAR
TAn
SNA
JMp
18?7
{87

1 CRLF
1 READ
1 TYPE

/READ A NyMBEp

N14 sRESET CONSTANTS

enT
RTYABA
TABA
RTANB
TABUY

1 TABB
CHECK

I TABA
CLA

1 CHECK
TABA
TABB
CNT
LOOP!
END*!

! OCTRD
CURLOC
I CURLOC
OCTPNT
END

1 OCTRD
I CURLOC
CuRLOC
END
CURLOC
CuRLOC
OCTPNT
[]»d

I OCTRD
INTT
I 0OCTRD

FIN

1 CHLF
InNIT
OcTPNT
HYPH

1 TYPE
Ng

CNT

1 INITY
NCTPNT
INIT
FIN
GCLA
END
Int1
CnT

/1DENTIPY REGUEST
JENTER REQUESTED ROUTINE

/CAN'T IDENTIFY®READ AGAIN
/0PEN INSTRUCTION
/TYPE CONTENYS

/INSERT INSTRUCTION

/NEXT REG]QTEm REQUESTEDL

#/0CTAL DUMP REQUESTED
/RECORD FJRST AND LAST
/0F REQUESTED REGISTERS

FOUTPUT 4 SEQUENTIAL REGISTER
/FINISHED?

20
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i s SR A

IoAa7
567
2671
s672
3673
3674
3675
3676
3677
3106
S72
3722
YLK
$724
3/0n
3/ 4
37 A7
RYEW
371
5712
3718
3714
3715
3716
3717
$790
3791
3722
8723

3/24
$795
3/26
3/27
2%
CWAR
/3¢
3/%3
5/7%4
35735
S/X6
3737
/44
2741
1742
3743
3/44
3745
1746
Ar47
RV Y
/51
I/%e
5/53
3754
5/%0
4788
SIR7
Xk
S/AH

5257
5250
4768
2361
4752
74472
8764
4768
3361
4752
1371
7119
1372
52/4

¢ove-

3374
1375
4754
1370
33/3
138374
7104
76¢g
31374
1374
7044
398
1374
4754

2373
5313
g748
1372
4337
3372
8299
13714
6347
3374
B32v2
A
4345
475
4753
4754
60354
t364
7642
5295
4765
5737
42566
4274
alay
7764
PR
PO
3777
x777

OCTPNT,

LOnPe,

o

CHEUHK,

CR' b,
REAU,
Tynk,
N‘d'
Ml
C‘\’T'
Rlabne
TARA»

Jme
JMe
Jme
g
Je
HLT
Je
Jine
LCe
Jme
Tar
cLi

TAr
MR

LG n
TAn
JGMQ
Tarn
LG
Tar
oLl
RT1
nCs
TAnR
HA
AND
TAn
JMe

1957
Jme
JMB
TAn
Jme
Uea
Jip
TAR
JMeg
e
Amn

JMe
JMe
M
dmg
K&
Tax
Sin
AMp
Jdme
LM
LF

aa’]

iYn

-1\a

L\,I",,“.H\S

LUVPe

1 iU TRD /START REQUESTED
Lpgramp

[ CALF

I LULgMy
T UCTRD JRUN WITH PREQET af
LUnUMpP /AND LINK REQUESTED
1 OCRLF
L 1 N
KoK
NG
G540
/0CTAL PRINT SUB=RAUTINE
[EMP4
L4
1 TYPE
o4
TEMPY
1o P4
“QL

TEMP4
TeErP4

-7
TN
T TYRE

[l oK
LudME
I QCTPNT
ai +AC REFERENCED
(s UK
n@ /RE=INSERT AC
Boagt!
L1MA /L. INK REFERENQED
CHEUK
LIn /RE=INSERT LInK
Eat
/CHECK FNR INSERT REQUEST
NeTPNT
T ORLF
T 4eAD
i TYPE

AN
LA
a3 /CONTINUE AS USUAL
I GeTRED
I rPHECK
/CONSTANTS AND VAR!AB| ES

LEY tew
U

s C




i

376¢

3763

3764
3765
3766
3767
3772
3771
3772
3/73
3774
3/75
3776
3777
4000
400
4402
4un3
4apé
4945
4006
4007
4919
4911
4p12
4913
4014
4015
4016
4017
4020
4821
4922
4423
4024
49025
4926
4927
4039
4031

4832
4033
4034
4035
4936
4ul7
4040
4bg

4042
4943
4444
49045
4045
4647
4¢84
4451

4¥52
4¢83

435
435
7467
4113
Bove
72258
7774
Agip
Ppo2
PUYY
nRY9
@240
n26p
7467

7461

7462
7476
7477
7464
7474
7458
7456
7478
7472
746n
33502
74162
7644
n378
7647
1360
1365
3373
1373
3774
74062
7604
7041
3351
4752

7442
7604
3353
7412
7694
3354
1355
3354
71én
1353
4266
1357
1356
1753
4264
1353
704

1354

RTABR,
TARB.
NS,
OCT"Do
cUrLoC,
HYP“:
Né.,
Link,

TEMP 3,
TEMP4,
R240.
REaV,

LETIER,

LOnP4,

LOnES,

—Si1'-312.-3’6.-302..30".3‘4.-304

303,322,323, %3p62"32p
UG CuK /MEMORY PUNCW REQUESTED
*LT

LAS

AND #1

SZa CLA

TARn HTYPE

TAn TYPE2

DCa LOCPNT

TAR CLQCPNT

DCs I LURCAL

HL T

LAg

CiA

DCr CNTR

JMe 1 EADER

HkT /RECORD FIRST AND 1_AST REGISTERS
LAs

DCA InTr2
HLy

LaS

NCa Fjrid
Tan =17/
DCa 477

ST,

Tan 15112
JMR PEINT
Tan w77

pBCa 77

Tarn T IwlT2
JHe PrinT
Tar InT 2
Cia

Tan Fitd

22




4uB4
4055
4956
4057
4062
41461
4062
4063
4v64
4065
4966
4687
479
4271
4072
4073
4074
4075
4176
4077
4100
4101
412
41p3
414
4175
4106
4197
4119
4111
4112

4113
41i4
4115
4116
4117
41292
4121
4122
4123
4124
4125
4126
4107
4139
4131
4132
4133
4134
4135
4136
4137
414¢
4141
4142
4143
4144
4145
4146

7650
5260
2353
5247
2354
5232
1352
4266
4752
57614
)
3362
1362
7012
7012

7819 .

2356
a3vg
477%
1362
0357
4304
4773
85664
0R09
3363
1363
1359
335p
1363
8704

200
1364
4765
3363
1364
3362
4767
4765
6034
137@
7652
5348
6034
237
1372
7642
5321
1363
7164
7006
3363
6034
1372
1363
3363
362
5321
1363

DOmE,

PRINT,

sSuM,

RDACT,

BACK,

TERM,

SN&
Jme
I1S?
JMP
1S?
JMp
TAD
JMe
JMR
JMe
7

DG A
TAr

RTR
Awn
JMs
JMg
TAR
ANNR
JMg
JMe
JMP
%

DCa
TAn
TAR
DCs
TAn
JMp

%
TAR
JMS
DCa
TAn
pCx
JmMe
JMS
KRS
Tan
Sha
JMP
KR®
AND
TAR
SZn
JMp
TAnD
CLlL.
RT|
NCA
xKa
TA®
TAR
DG
[Sy
JMP
TAN

CLA
NDONE
Inti2
LUOPS
CnNTE
Loar4
ChK
PRINT
] LEADER
T ENDIT
/BINARY FORMAT PRINT
TEMP
TEMP I

s RTRIRTR
w77
SUM
1 LUCPNT
TEMPY
K77
SUM
1 LUCPNT
I PRINT

TEMP2
TEMP2
WK
UMK
TEMP2
I SUM

/0CTAL READ SUB«ROUTINE

Mpay

I TYPER

TEMPRZ

AN4

TEMPI

1 READ2

1 TYPE2

3792
CLA
TERM

M274d
iehd
CiLa
HACK
TEMP?
AL

TEMPZ

g6
TEFP2
TeuP2
TEMP Y
HACK
TEMP2

C




bt s BRI

4147
4158y
4191

41582
4183
4154
4185
4186
41857
418¢
4141
4162
41463
4164
4145
4146
4167
4174
4171
4172
4173
4174
4175
4176
4177
420y
42
4202
4203
4204
4245
4276
42n7
421
4z11
4212
4213
4214
4215
4216
4217
4220
4221

4222
4223
4224
4225
4226
4227
4232
4231

42%2
4233
4234
4235
4236
4237
424¢
4241

B71%
aevp
p0ue
4318
pooLYy
QoY
#47

@57;
pe7?
plbg

3602
0890
novy

2240
4301

7774

4274
7423
0279
7589
pedg
4344
aevy
Qgvy
pO0Y
@oke
wouo
2goo
woup
pove
4243
1350
3062
4253
4731
3728
1728
3333
1733
I73m
1334
3733
5735
PRLH
3738
7004
3737
7240
1222
3222
5778
424%

1222
7241

4253
1732
3622
3724
1222

CHu»
CNte,
LEAUERq
INTT2,
Flne,
Mi97/e
M77,
Rywe
HTYPEJ
ENRIT,
TEMP"
TEMP2)
M24Y,
TYDhZ:
MNg4,
REaLZ
N37°2,
Meru,
N2ab+

'LOHPNT:

LDaCAL,

ADnKo»

PNTHIT,

C,

o § RUCCT
gm /CONSTANTS AND VARJABLES
@

LDp

¢

177

77

77 .
RITYPE=TYP
ENR

@

)

247

TYm

-4

RD

-S%75

270

-2

s

JdMelng

{

Ladawas0,0,0
RESET
%:g HHPNTR
Dea 2
M& Flnu
jms I RUOCTZ
DCs | TABC
TAn 1 TABC
DCa TEMPS
TArn 1 TEMPS
DCa T TABD
TAR BRINST
DCa 1 Temps
END
;MF I /§OUND BREAK=POINT
DCar v 4CC
RAI|
DCes 1 LIwK2
STA
TAn RuTHITY
DCs opTHIT
JMp T LUCM
JMS RESET
Tan P THIT
Cla
JMR F Ny
TAn } TABD
pCs 1 PNTHIT
DCa 1 TABC
Tapr P.THIT

24




st i RS

-

4242

4243

4244
4245
4244
4247
428y
425
4252
4283
4284
4285
4256
4297
4260

4261
4262
4243
4264
4265
4266
42647
4279
4271
4272
4273
4274
4275
4276
4277
4300
4301
4372
4323
434
4305
4346
4347
43¢
431
4312
4513
4314
4315
4316
4317
432p
4324
4322
4323
43524
4325
4328
4327
433 ¢
4331
4332
4333
4534

5740
1)
1325
332¢
1329
333y
13414
3332
5643
ppRég
3243
1243
1726
76502

8653

2326
2330
2332
8251
7492
aove
1342
4301
1343
43014
5666
poea
6031
8527%
6236
8674
oedp
604
5302
4046
7329
5701
2008
602,
5310
6026
7309
8769
roop
1344
3347
1348
4746
2347
8320
5718
4176
4176
4365
43685
4113
Y'Y,
AVOY
4492

RESET,

Flnl,

RD,

JMB

TAR
[s1eF )
TAn
DCa
TAR
LCa
JMmp

&

DCa
TAR
TAn
Sna
JMP

Is»
ISy
18»
JMp
mb.T
]

TAD
JMs
TAD
JMS
JMp
2

KSp

JMp

TYP,

HITYPE:

LDbn,

RTabeo
TAnC,
RTYABD,
TARD,
RDACTZ,
CNT4,
TEMPS,
BRyNST,

KRR
JMP
0

TSp
JMP
TL®
CLa
JMP
@

PSe
JMR
PLR
()
JMp
I

TAnR
2Ca
TAR
JMR
1Sy
JMp
JMp

ADnk
aApDMNR
Ine
I Ne

1 RPLUSH

RTABC
Tawl
HTABD
Tuabky
ané
CnT4

1 KESET

RESET
RESET
I TABC
CLA

I FIND

TARU
TARU
CNT4
=7

M215
TYP
M212
TYP
I r

|'1

I rU

-"1

CLL
1 TYP

l.‘

CLL
! HITYPE

N7EB

1. EALUCT
20

I JMSLO0C
LE#WCT
=3

1 LUR

MO CT

P
th

JMe

I 2




S

4335
4536
4537
434
434

434¢
43844
4844
4545
43846
4347
4389
RLE

4382
4383
4354
43555
48%8
4387
43K
4361

4dS6¢
4568
4344
45kK5
1366
4367
4379
43871

4372
4373
4374
4375
4376
43877

EnNne,
ACrH,
LIN“?D
RP|UST,
Kna,
MZyDa
méié,
"J?q.
Mepe,
JHRLODC,
LEsLCy,
BReNTR,

LUrg,

[NgT»
NEWH
LOmM,

Fo
FTRANS,
FlusTARH
INyYIsTab
LOrUMPeT

e 8
Ly

Llee

S

=7

215

212

-l as

S

PNTRIT

TlsWatwawWahabaDsgsRsCoF,P

NogawagI Yo d*in

MEFE /POINTER TO ¢y ROUTINE
M

JMp ] FIRAN®

BEm,

4
Agp

LT Y
[N L L L A L e e e T 2 T LR P T L PR PR L R L AL R E L AL K L A A 2 )

I
AC
ACC
abidR
A0nR2
4
sAnK
HEfy
Hpy J85
ARTNST
'fR‘PNT
4RPENTR
o
UMFQOK

COMY

LNy

oNTe
LNTG
SRt F
SRILFD

3727
$77¢
4336
44970
4577
49npb
4121
4420
4540
4334
4433
4350
421%¢
S7%/
415V
78/
4951
433¢
378¢
45132

26




b S SR

Qoo

— -
o>
Ll ¥
oo
Q

o

NONE
END
ENRITY
ENDZ
EXp

£

Fliy
FIND
FINDIT
Fing
FPNT
FTRANS
0

G602
HERE
HITYPE
MORD
HTYPE
HYPH
11
INTY
INIT2
INST
INgT2
JMSLOQ
L

LD&
LDRCAL
LEADCY
LEADER
LEND?2
LETRE
LETTER
LF

Ling
LINKD
L0ca
LOprB
LOCBIN
Loee
LOmD
LUCJMP
LocoMm
LUCPNT
LOCS
LO0pS2
LODP1
LUnp2
LUNP3
Luop4
LOOPs
LUNPg
LIrD

)

~N 4

AQ‘

4544
4547
3977
4246
3771
4337
4507
484
4514
4811
48¢¢
37461
4375
4999
4381
a8
3419
Je80
3657
4232
4047
3716
4534
4416
4140
4¢75




il o aos s A i

m197
MePY
M212
me18
240
Me7¢
M7
M77

NEWA
NEWB
NEWGIN
NEWC
nEWD
NEWJMP
NEWR
N1 4
N26g
RN
N375
N4

NS

OCTPNT
0CTRD
0Dp
OLpa
oLns
oLDBIN
oLng
oLno
oLDraDl
p

PNTHIT
PNTLT
PRINT

KD
ROnCT
RpngT2
READ
READ?2
RESET
REsMZ
RETLOC
REyPNT
RN4
KPLUSH
RSFT
RTABA
RTABE
wTABC
RTa8D
Hedy
HZﬁU
R77

SS
STORE

4185
4345

4349
4342
4164
4971
3786

4186

3437
4803
484
4819
T L
4806
454¢°
4374
375
4492
3744
417U
3776

4344

3426
3705
3745
4805
any7
45pb
4893
459
4502
4524
484¢ S
452¢
4RIV
43606
3g706

4
378
4331

K]
1%
4249
48406
1348
4830
4%4)
434
a4l
3780
3762
439>
4x,7
37gb
347706
418/
5871
447¢c
4526

28

SuM
TARA
TABB
TaBC
TABD
TEMP!
TEMP2
TEwP3
TEMPA4
TEMPS
TERM
TYpP
TYPE
TYeg2
TYPLIT
UPAR




. i S SBT3 T A e

'0-0-‘“"‘Q*-’-’Q""*"Q-O'OQQ'O'OGOQ““0""00"’“!"‘00“0"’*“0000“0‘0‘4‘*-‘ : C

BEg2sSaup
/JAMES ROTWMAN o, JULY 86,1967

/4 WORp PA@KAGE
/ADUITIONS TO OLP TU WANDLE FLOATING
/POINT VEBUGGING. TH!S PORTION IS
/PLACEnD BE|LOw THE FLOATING POINT
/PACKAGE, A FLOATING BREAKPOINT IS
/INTERPRETIVE 2017+ COMMANDS IN TH!S
/MADE AREs B XXXX =BREAKPOINT,C =
/CONTINUE AFTER BREAKPOINT,REINSTATING
/TRAPPED INSTRUCTION,S=SINGLE STEP (OR
/EFFECTIVELY MOVE BREAKPOINT ONE ANEAD)

" /ANU M - JuUMP BACK TO MACOMINE MQDE,
/ENTRY INTO FLOATING MODE IS EFFECTED BY
/TWE CAMMAND F IN NORMAL, MACMINE LANGUAGE
/DEBUGQAING MODE. THE F COMMAND REP_LACES THE
/FORMER J RUMMAND IN ODP, IN F MODE, fTHE
/CAMMANDS 1,0,NsA,LsD,R, AND P HAVE THE SAME
/EFFECT AS IN M MODE,
xBpG2

50p0 7302 cba cLL

501y 130y TAn NEWA /RESET POINTERS To OPERATIONS T BL §
5002 3713 DCa 1 LOCA /IN ODP TO POINT TO FLOATING pDF UG ER
5093 1312 TAn Ngws

50p4 3714 DCa 1 LUCB

5685 1319 TAn NEWC

5006 3715 DCa I LUCC /RESET POINTERS IN ODP FUR A FL AT NG
5007 1312 TAD NEWUD /BREAKPOINT TABLE

5012 3716 DCa I LUCD

5011 1329 TAN NEWJMP :

5012 3722 DCa I RESM2 /MODIFICATION IN ¢ INSTRUCTION N CDP
5613 1317 TAD NEWBIN /CHANGE BREAKPOINT INSTRUCTION TO @17
5014 3749 DCa I LUCBIN

5615 5734 JMP 1 OUP

/M INSTRUCTION = SWITCH TO MACHINE MODE.
/TWEREFQORE ALL ULD POINTERS AND TABLES MUST
/B REPLACPFD,

5016 1323 M, TAD OLDA

5017 3713 DCa 1 LOUCA

5020 1324 TAD oL lB

Sb21 3714 DCs I LOCB

5422 1328 TAD 0OLDC

5023 3718 DCa 1 LOCC

Sv24 (326 TAD OLDUY

5025 3716 DCA I LUCD

5026 1327 TAR OLDBIN

5027 3720 DCa 1 ILUCBIN

5030 1339 TAD OLBTAD

5031 37292 DCs ] RESMZ

5032 5734 JMP 1 OUP

5633 0@0vy BRKPNT, 2 /LOCATION OF RETURN FROM AN
5034 1732 TAN I FPNT /INTERPRETIVE BREAK POINT
5035 3347 DCa STPRE

5636 1044 TAR 44

5437 3335 BCa EXP

5040 10458 TAn 45




50
3042
5043
5044
5045
5046
5047
5080
508 4
5052
5083
5054
5085
5086
5087
5060
5061
5062
5063
5064
5065
5066
5867
5070
567
5072
5073
5074
5075
5076
5077
5100
5101
5102

5143

5104
5105
516

51027
5119
51114
5112
5113
5114
5145
5116
5117
5120
5121

5122
5123

5124
5125
5126

5127
5132

5131
5132
5133

3
11
3340
1047
3337
4741
4494
1338
3244
1338
3045
1342
3046
1339
304y

7240 .

1347
3734
1734
3733
85200
1744
3337
17387
764p
5633
1342
4743
5216
47458
47468
1350
37514
1347
8752
1339
3754
8753

5154
517a
5204
5213
4360
4362
4725
4727
po'y
4734
8774
464
4377
4751
4576
47685
4493
1222
42072
5600
4622

HERE,

DCA HORD
TAn 46 -
DCa MIDDL
TAR 47

DCa LORD -
JMS 1 CRLF2
JMg 1 6

TAn EXP

DCaA 44

TADN HORD
DCa 45

TAD MIDUL
DCa 46

TAn LORU
DCa 47

STa
TAn
DCa
TAn
DCa

STORE

I GU2

1 o2

1 PNTHT
JMp BEGZ

TAD I CTABD
DCA LORU

TAn 1 LORD
SZA CLA /FETOW 1
JMP 1 RRKPNIT
TAn UPAR

JMS 1T TYPIT
JMP M
JM® | RSET
JME 1 FINDIT
TAn RETLOC
DCa 1 LENDZ2
TAn STORE
JMP 1 RPLUSS
TAn ODP /RETURN
DCA 1 LENDZ
JMp 1 C1
/CAONSTANTS AND POINTERS
NEWA,» LETR2

NEWB, LoaS2

NEWC, ADPR?

NEWD, INgT?Z

LOpA, RTABA

LOgB. RTABB

LOeC, RTawC

LOoab, RTABD
NEGBIN, 17
LOmMBIN, BRINST
NEWJMP, 8794

RESM2, RESET=?
OLnA, LETTER

oL Db, Lors

ounC, ADnR

OknDe INQT

OLPDBIN, JUMS 1 2
oLnTap, 1222

oblp, Enn

FPNT‘ B56md

PNTHT» PNTHIT

RETPNT,

30

/RETURN FRom ¢ ROUTINE IN ODP

NSTRUCTION,WAS IT FEXT?
/NO=RE=ENTER INTERPRETER
/YES~ENTER M MODES.TYPE UP ARAN

JENTER M MODE

/SINGLE STEP ROUTINE.RESET POtn ER
/FIND INSTRUCTION FROM GIVEN AD RE S
/CHANGE POINTER IN BREAKPOINT A UT NE

/INSERT BREAKPOINT AT NEXT REG! TE
/ENTER B ROUTINE
FROM B, RESET POINTER TO END

/ENTER QONTINUE ROUTINE




5134
5135
5136
51379
514
5141
5142
5143
5144
5145
5146
5147

5150
5181

5182
5183
5184
5185
5186
5187
5140
5161
5162
5163
5144
5165
5166
5147

517¢
5171
5172
5173
5174
5175
5,76
5177
5202
5221
52p2
5203
5204
5205
5206
5207
5211
5211
5212
5213
5214
5215
5216
5217
5224
5221

wonb
oy

5/67

5661
pavey
pabg
poYp
LYY
4664
p334
4701
4730
4643
4653
P00y
5104
4735
4512

4632

7467
746,
7462
7476
7477
7464
7474
7458
745¢
7478
7463
7467

4233
4226
4239
4608

2
4381
4243
507s
4276
4632
LT AN
4413
' 1-F]
@24dg
ROVg
woup
povy
20Yp
2BYP
P
Adve
A0vp
poup
pRvy
»oup
P09

5233

GO2s
EXpo
HORD,
LORD,
MInbL.,
CRLF2,
UPAR,
TYPIT»
CTaBD,
RSETJ
F!NU!T'
STNRE,
RETLOC,
LENUZJ
Bp usS,
Cy.,

LETRZ,

LOcSQ.

ADnRo,

INS1o,
x6

x5767

RETENT
ENRZ
B+5

c

,.31"'3‘7,'3.6,.'”2.‘3ﬂ'..8";!304.9323

~3924=303,-3¢5,=320,

11sVWodoBspshspsSS,Re0sIM,P

BoGaks002,0,9

BaQada¥00,8,9

722 /POINTER 10 OyyPyr PACKAGE
567k

/INTERPRETATION TARLE OF pACKAGE
31
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/UCTsL DEBUGRING PROGRAM =JAMES RUTHMAN 6/18/67

4200
420
4202
4203
4205
4228
42a7
4210
421
4212
4213
4214
4215
4216
4217
4229
422
4222
4223
4224
4225
4226
4227
4232
4231
4232
4233
4234
4235
4236
4237
4240
424
4242

4243
4244
4245
4246
4247
4259
az2sy
42%2
4253
4254
4285
4236
4287
4269
4261
4262
4263
4264
4265
4246

6048
6026
4752
4753
4754
1355
3357
136p
3364
1362
3363

1763 .

3337
6034
1761
7650
8737
236,
2363
2357
5213
85203
476%
3366
1766
4308
LY4F
4765
376¢
2366
5202
236¢
1368
43025
5230

4768
3364
4763
784
3363
4752
1361
4345
1367
4754
1372
3357
1764

4305
1361

1363
7652
5202
2364

2357

x4200

ENns,

LOoPy,

0,

I,

No»

D,

LOnP2,

LOnP3,

Tle
PLS
JMe
JMS
JMs
Tan
DCa
TAN
DCA
TAR
DeC,
TAN
DCa
KRS
TAD
SNa
JMp
182
Isy
ISy
JMpP
JMp
JMa
DCa
TAD
JMg
JMp
JMe
DCa
187
JMBP
18y
TAR
JM8
JMP

JM8
DCa
JMg
Cla
DCa
JMS
TAn
JM8
TAn
JMs
TAND
DCa
TAN
JME
TAN
TAR
SNA
JMp
187
[S7

1 CRLF
I READ
1 TYPE

/READ A NUMBER

nNié4 /RESET ConSTANTS

CNT
RTAEA
TABA
RTAGB
TaBS

1 TABB
CHECK

I TABA
CLA

] CHECK
TARA
TABB
cNT
LOOPY
END*1

I OCTRD
curLOg
I CURLOC
OCTPNT
END

1 OCTRD
I CURLQC
CURLOC
END
CURLOC
CURLOC
OCTPENT
Il=9

I OCTRD
INTI
I OCTRD

FIN

I CHLF
IntT
DCTPNT
HYPH

I TYPE
Ng

CNT

] INITY
OCTPNT
INIT
FIN
CLA
END
INT
CnT

¢s1DENTIFY REQ_EST
/ENTER REQUESTED RoUTINE

/CAN'T IDENTIFY»READ AGAIN
/0PEN INSTRUCTION

/TYPE CONTENTS

/INSERT INSTRUCTION

/NEXT REGISTER REQUESTED

/0CTAL DUMP REQUESTED
/RECORD FIRST AND LAST
/0F REQUESTED REGISTERS

/0UTPUT 4 SEQUENTIAL REGISTER
/FINISHED?

32
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4267
4279
427
4272
4273
4274
4275
4276
4277
4309
430
43p2
4303
4304
43¢5
4306
4307
4319
4311
4312
4313
4314
4315
4316
4317
4300
4321
4322
4323

4324
4325
4326
4327
433
433
4332
4333
4334
4335
4336
4337
4349
4341
4342
4343
4344
4345
4346
4347
4389
4351

43%2
4353

4554
4555
4356
4387
4360
4561

GO,

R,

OCTPNT,

LOnP6&,

Lo

CHECK,

CRLF,
READ
TYeE,
N“l
M7,
CNT’
RTYaBA»
TARA?

JMP
JMP

JMe.

DCa
JMe
Ky
JMp
JMe
DCa
JMg
TAR
CLL
TAD
JMp
("]

DCA
TAn
JMS
Tan
DCa
TAn
cli
RTL
DCa
TAn
RAL
ANN
TAD
JMS

ISy
JMP
JMp
TAD
JM8
DCa
JMP
TAnR
JMe
DCa
JMp
]
JMS
JMR
JMR
JMS
KRg
TAR
SZa
JMP
JMs
JMP
LF
RD
TYp
~14
7

?

LOOP3

LOOP2

1 OCTRD /START REQUESTED
LUCJMP

1 CHLF

I LUCUMP
1 OCTRD /RUN WITH PRESET AC
LOCuUMP /AND LINK REQUESTED
I CRLF
LINK
RAR
AC
e]y]
/0CTAL PRINT SUB=ROUTINE
TEMP4
R24Y
1 TYPE
Ng
TEMPJ
TEMP4
Ral

TEMP4
TEMP4

m7
R26Y
I TYPE

TEMP3
(O0Ps
I OCTPNT
AC /AC REFERENCED
CHECK
AC /RE~INSERT AC
END
L INK /LINK REFERENGED
CHECK
LINK /RE=INSERT L INK
END
/CHECK FOR INSERT REGUEST
OCTPNT
I CRLF
I READ
1 TYPg

NS
CLA
END*I /CONTINUE A8 USUAL
I OCTRD
] CHECK
/CONSTANTS AND VARIABLES

LEwYTFR
LEYTEwR

33




4362
4343
4384
4365
4366
4347

4370
4371

4378
4374
4375
4376
4377
4490
440
44p2
4403
4404
4405
446
4407
441
441
4412
4413
4414
4415
4416
4417
4420
4421
4422
4423
4494
4425
4426
4427
4430
4431

4432
4433
4434
4435
4436
4437
444y
444,
4442
4443
4444
4445
4446
4447
445¢
445 {
4457
4453

4754

475,

7467
4513
gev
2255
7774
gode
P00
C L)
gece
2240
22¢3
46

14
7462
7476
7477
7464
7474
7455
7454
7475
7472
7469
3350
7402
7604
a37s%
764p
1362
1368
3373
13783
3774
7402
7604
704,

3354

4752

7402
7604
3353
7409
7604
3354
1395
33%¢
712g
1353
426
1357
3358
1753
4268
135%
704,
1354

LETTER,

LOaP4,

LONP5,

LOnS
LOAS

=371

RDOCT

258
4
Q,

=

SAON S SS
O
» =

wS11,a317,a0168,0302,e301,.314,.304

*328:°322,"383,73062329
DCs CwK /MEMORY PUNCH REQUESTED
HLr

LAS

AND My

8Za CLA

TAn HTYPE

TAn TYPER

DCA LOCPNTY

TAn LOCPNY

DCa 1 LURCAL

HLT

LAg

Cls

DCa CnTZ

JMg 1 LEADER

HkT /RECORD FIRST AND LASY REGISTERS
LAg

DCA INIT2
T g

LAS ,
DCa FINE
TAm M17/
DCa ™77

ST

TAn In1i2
JM& PRINT
TAR R77

DCa ™77

TAn I IN]T2
JME PRINT
TAL In]12
Cla

TAN Fine
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4454
4485
4456
4457
4447
4461
4442
4443
4444
4445
4446
4467
4473
447,
4472
4473
4474
4475
4476
44927
45094
4591
4522
4593
4524
4545
4506
4527
4519
4511
4512

4513
4514
4515
4516
4517
4522
4521
45272
4523
4524
4525
4526
4527
453y
453§
4532
4533
4534
4235
4536
4537
454¢
454\
4542
4543
4544
4545
4546

7658
5262
2353
5247
2354
8232
1350
4264
4752
876
200
3362
1362
78192
7212

7012

2354
4304
4773
1362
2359
4304
4773
8664
Y -IF.
3363
1363
1352
3350
1363
8704

oy
1364
4765
3363
1366
3362
4767
4768
6pd4
137a
765p
5346
6234
8374
1372
7647
5324
1363
7104
7006

- 3363

6034
1372
1363
3363
2362
532 ¢
1363

DONES» .

PRINT,

SUM»

RDaCT,

BAcK,

TEpM,

SNA CLA
JMP DOME

1Sy In]T2

JMP LOOPS

1S7 OnTZ

JMP LOOP4

TAD CHE

JM& PRINT

JMS T LEADEK

JMB 1 ENDIT

@ /BINARY FORMAT PRINT
DCA TEMP!

TAD TEwPI

RTR)RTR,RTR
ANRn M77

JM8 SUM

JM& 1 LLOCPNT
TAR TEMPH
ANM R77

JMSE SuM

JM& I LUCPNT
gMP I PRINT
DCa TEMPZ
Tan TEMP2
TAn CHK

DCa CHK

TARn TEMP2
JMP 1 SUM

2 /0CTAL READ SUB=~ROUTINE
TAn M241
JMS T YYPE2
DCr TEMP2
TAR MN4

DCar TEMPY
JM& | READ2
JM8 I TYPEZ
KRS

TAR H375
SNA CLA

JMP TEKM
KRS

ANM MD70
TAn +iopW
SzZA CLA

Jmp HACK
TAn TEMP2
CLL RAL

Rt

DCA TEMP2
KRa

TAn NpbY
Tar TEMPZ
DCr TEMPF2
[S? TEmpPd
JMP HACK
TAn TEMPR

35
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4547
4580
458
4552
4583
4584
4555
4586
4587
4560
4541
4542
4543
4544
4545
4566
4547
4579

4571
4572

4593
4574
4578
4576
4577
460
4691
4602
4633
4694
46p5
467¢
46p7
4614
4612
4613
4614
4615
4616
4617
462y
4621
4602
4693
4624
4625
4626
4627
463y
4631

4632
4633
4634
4635
4636
4637
464
4641

8713
woup
2oup
4715
pove
LY
Q177
2077
2079
2004
4202
JIF)
goYp
nedp
47061

7774 .

4674
7403
2270
75¢¢
2800
4744
g0y
oYy
povYy
200p
govp
QRip
Reep
@ovp
4243
1350
3002
4253
4734
3724
1726
3333
1793
1739
1354
3733
5735
pRog
3736
7004
3737
724y
1222
3222
5778
4243
1222
7084,
4253
178
3622
372¢
1222

CHi»
CNt2a
LEADER,
InN1TE,
FINZe
M1727,
M77,
R7v.
KTYPE,
ENnLT,
TEMPY,
TEMP2,
M240,
TYPEZ,
MNg»
rEaD2,
N3753
Ma,”o
N2&D,
LOePNT,

LDRCAL,

ADnR,

PNTHIT,

Co

JMP 1 RUOCT

") "/CONSYANTS AND VERIABL ES
2

LDr

2

)

179

77

77
HITYPE=TYp
ENR

]

{7}

245
Tya

=4

ro
395
2772
-lAV

o
JMQLOC
i

PoRae0s0,0,0
JMS RESET
TAn BRPNTR
DCa 2

JMS FIND

JM® I RUOCTZ
DCA I TABC
TAR [ TABC
DCs YEMPS
TAR [ TEMPS
DCa I TABD
TAnN SRINST
DCa 1 TEMPS
JMp 1 END2

2 /FOUND BREAK=POINT
DCA 1 ACC
RA|

DCs 1 LINKZ2
STH

TAR PNTHIT
DCs PNTHIT
JMP 1 LUCM
JMS RESET
TAn PNTHIT
Cla

JMS® FINU

TAn I TABD
DCr I PNTHITY
DCa I TABC
TAR PNTHIT

36




45642
4643
4644
4645
4646
4647
4682
465
4652
46%3
4684
4685
46856
4687
4649

4641

4682
46463
4664
4645
4646
4667
4670
4671
4672
4673
4674
4675
4676
4677
47p0
4731

4772
4703
4704
47p5
4796
4707
4714
4711

4712
4713
4714
475
4716
4717
4729
4724

4722
4723
4/94
4/25
4726
4727
4/3p
4/31

4/32
4/33
4/34

RESET,

FINDa

TYP,

HIyYPE,

LDR»

RyasC,
TARC»
RTaBD,
TArb,

JMP

TAD
DCs
TAD
DCa
TAN
DCa
JMe
)

DCa
TAR
TAnR
SNA
JMP

ISy
187
18y
JMB
=LY
)]

TAnN
JM8
TAN
JMS
JMp
2

KSp
JMp
KRm
JMP
@

TSe
JMp
TLS
CLa
JMp
2

RSP
JMe
PL®
CLa
JMpP
4

TAN
DCa
TAR

M

187
JMp

JMp
ADNR

ADnR
INST
TheJ

i RPLYS!Y

RTABC
TAEC
RTauD
Taguy
Rind
CnT4

I RESET

RESET
RESET
I TABC
CLA

1T FIND

TABU
TARBY
CNT 4
=7

M21D
TYP
M21e
TYP
1 LF

o=

I RU

o=

CLL
I TYP

o=

CLL
I KITYPE

N8
LEAUCT
M2AN0

1 JMSLO0C
.EALCY
.-3

I LUR

RDalr2, RDACT

CNv4,
TEMPE)
BRINST,

&
¥
JMe

1 2
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ST A R A R R e S,

AR

4735 4283 EMRZ, ENn
4736 4372 ACeE, AC
4737 437y LINK2, LINK
474y 4277 RPLUS!, R+{
4741 9777 RNg» = =7
4742 0218 M2¢5, 218
4743 @212 M212, 212
4744 7634 N7w, ~144
4745 @208 Mae0, 2bv
4746 pove JMSLOC, @
4747 p@ep LEADCT, ¢
4782 4622 BRPNTR, PNTHIT

4751 4233

4782 4224

4783 4237

47%4 4618

47

4788 4383

4757 4243

4760 42714

4/61 427¢

4762 4632

4763 4776 .
4764 4413 LOpS, 11s0sNoBoAsL2Ds8RCoF,D
4765 0pop

4746 Q00Cp

4767 0o00@p

4779 o@0uQ

4771 pp@op

4772 opdp

4793 00Yy INST, Bo@0¥s¥s0,0,0
4774 ®P68 NEWR, HERE /pOINTER TO ¢! ROUTINE
4775 spls LOCM, M

4776 8777 F JMum I FTRANS
4777 sPb0p FfaANS, BEm?
FINETARB
INtTeTyBaA
LOCJMPaTABA
~~¢¢¢¢4¢¢¢¢4~»4¢¢¢¢¢4¢»¢¢4¢44¢~»¢¢¢¢»¢04¢¢¢049~¢9¢¢¢¢¢9o¢¢90~¢¢¢
A 4327
AC 437¢
ACC 4736
AUDR 4876
ADpR2 5204
8 4ep>
BALK 4521
BERR 5000
BPL uSS Bys2

BRINST 4734
BREPNT 5p34
BRENTR 4750

¢ 4632
CHECK 433/
CHK 4550
CNy 4387
CnTe 4551
CNTq 49328
CRLF 4352
CRLp2 5141
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PR TN 0 T TGS W S PR SR et

CTagD
CURLOC
Ci

D

DONE
END
ENpIT
ENpg
EXp

F

FIN
Finp
FINDIT
Fine
FPNTY
FTRANS
GO

GOp
HEQE
HITYPE
HORD
HTiYpg
HYPH
)
INIT
INTy2
INST
INST?2
JMSL0C
L

LDR
LDrgaAL
LEaDCT
LEADER
LEND2
LEyR2
LETTER
LF

LInk
LInk2
LOcA
L0cB
LOEBIN
LocC
LOmD
LOcJUMP
Loau
LOCPNT
LOCS
LOnS2
LONnP1
LOoP2
LOOP3
LOnpP4
LUnPS
LONPg
LORD

™
MInDL
MN 4

o
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"4
M177
M220
MZ212
Me15
M24p
M279
M7

M7%

N

NEWA
NEWB
NEWBIN
NEWC
NEWD
NEWJMP
NEWR
N14
N24g
NS1
N3T75
N4

N75

0
OCTPNT
0CTRD
oDe
OLna
oLDns
OLnBIN
oLng
oLno
OoLnTAD
P
PNTHIT
PNTHT
PRINT
R

RD
RUnCT
RDOCT2
READ
READ2
RESET
RESv2
RETLOD
REyPNY
RN4
RPLUS
ASFT
RTABA
RTABB
QTaBC
TA8D
Q249
Hobd
x/7

S

S5

485%
i35
4945
4749
494¢
4544

4851

4150
4556
4237
S¢p7
5¢10
5¢417
5111
5112
5y21
4774
438>
459¢
4344

4570

437¢
4744
4226
43n°
4385
5131
5124
5124
5127
5(25
3126
5,34
4419
4302
5¢339
4450
4276
4874
4549

|
AR
45s7/
4549
5124
5189
5109
474\
474y
5145
axbb
4362
472>
4997
4;7>
4376
Y1 Y
4271
5276
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STNRE
*SUM

TABRA
TARB
TARC
TABD
TEMP Y
TEMP2
TEMPY
TEMP4
TEMPS
TERM
TYP

TYPE
TYRE?2
TYRIT
UPAR

5147
4504
436!
4369
4726
430

4542

LL T
4374¢
4374
4939
48406
4721
4354
4545
5149
S14¢
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3530
3531
3532
3533
3534
3535
3536
3537
3549
3541
3542
3543
3544
3545
3546
3547
3550
3551
3552
3553
3554
3555
3556
3557
3560
3561
3562
3563
3564
3565
3566

4774
3379
4407
6371
5770
2011
5371
o0
5776
44067
6371
po12
6770
5371
Pooo
1367
1379
3370
5776
1367
1370
3370
1379
4775
5332
PoBoY
4405
1060
7650
5362
5761

/ADDITIONS . TO CDP FOR FLOATING EXAMINAYTION AND
/MODIFICATION. 3 WORD PACKAGE.
/JAMES ROTHMAN JULY 2751967 .
*35309 /ADDITIONS TO ODP FOR EXAMINING AND
OUTPUT=11 /MODIFYING FLOATING POINT NUMBERS
INPUT=12 C ,
EX» JMS I OCTRD - 7EXAMINE INSTRUCTION
DCA TEMP
JMS I 7
FPUT TEMP2 /SAVE FAC
FGET I TEMP
OUTPUT
FGET TEMP2
FEXT
JMP 1 BEG _
INs JMS I 7 ZINSERT INSTRUCTION
FPUT TEMP2
INPUT
FPUT 1 TEMP
FGET TEMP2
FEXT
TAD P4 . _
TAD TEMP /NEXT FLOATING NUMBER
DCA TEMP
JMP I BEG
NEXT» TAD P4 Z/EXAMINE NEXT
TAD TEMP
DCA TEMP
TAD TEMP
JMS I OCTPNT /PRINT ADDRESS
JMP EX+2 . :
IPUT, ] /CHECK AND CALL INPUT
JMS I 5
TAD 60 /VALID INPUT?
SNA CLA
JMP .-3 /NO. TRY AGAIN.
JMP I IPUT /YESe. EXITe

AR S——



/CONSTANTS AND POINTERS FOR ADDITIONS.

3567 0083 P4, 3

3570 0098 TEMP, 1]

3571 0000

3572 0000

3573 000D TEMP2, 03030 /TEMP. FAC STORAGE

3574 4113 OCTRDs> 4113
3575 3785 OCTPNT, 3795

3576 3682 BEG» 3602
*4563 /MODIFICATIONS TO ADDRESS TABLE IN ODP
4563 3541 IN
4564 3530 EX
4565 .3553 NEXT - .
*4559 /COMMAND TABLE IN ODP
4558 7473 =385 /CHANGE O TO E :
%6555 /INTERPRETATION TABLE IN PACKAGE
6555 7209 7200 /FLOATING OUTPUT
6556 3561 IPUT /FLOATING INPUT
BEG 3576
EX 3530
IN 3541

INPUT pa12
IPUT 3561
NEXT 3553
OCTPNT 3575
OCTRD 3574
OUTPUT @011
P4 3567
TEMP 3579
TEMP2 3571




4130
4131
4132
4133
4134
4135
4136
4137
4140
4141
4142
4143
4144
4145
4146
4147
4150
4151
4152
4153
4154
4155
4156
4157
4160
4161
4162
4163
4164
4165
4166

4167

4775

3370
4407
6371
5770
Ro11
5371
PonY
5777
4487
6371
pe12
6770
5371
5451417)
1367
1370
3370
57717
1367
1379
3378
1370
4776
5332
15} 1%
4405
1061
7659
5362
5761

Pod4

/ADDITIONS TO CDP FOR FLOATING EXAMINATION AND
/MODIFICATION. 4 WORD PACKAGE.
/JAMES ROTHMAN JULY 27,1967 . .. - . :
%4130  /ADDITIONS TO ODP FOR EXAMINING AND, 5 o
0§¢5¥1=11;,_. ~/MODIFYING FLOATING POINT hUMBERS "
. : =12 " .
EX» '.iéﬂg’&‘bb*kb'i"iykkhklNE INSTRUCTION
bPcAa TEMP
JMS 1 7
FPUT TEMP2 /SAVE FAC
FGET I TEMP
OUTPUT
FGET TEMP2
FEXT
JMP I BEG
INs JMS 1 7 /INSERT INSTRUCTION
FPUT TEMP2
INPUT
FPUT I TEMP
FGET TEMP2
FEXT
TAD P4
TAD TEMP /NEXT FLOATING NUMBER
DCA TEMP
JMP I BEG
NEXT> TAD P4 /EXAMINE NEXT
TAD TEMP
DCA TEMP
TAD TEMP
JMS I OCTPNT /PRINT ADDRESS
JMP EX+2
IPUT, @ /CHECK AND CALL INPUT
JMS I 5
TAD 61 /VALID INPUT?
SNA CLA
JMP +-3 /NO. TRY AGAIN.
JMP I IPUT /YESe EXITe
/CONSTANTS AND POINTERS FOR ADDITIONS.
P4, 4
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4170 0RO TEMP, 1%

4171 00069
4172 0099
4173 09090

4174 0000 TEMP2, 0303030 /TEMP. FAC STORAGE
4175 4513 OCTRDs 4513
4176 - 4385 OCTPNT, 4385
4177 4202 BEG>» 4202
*5170 /7MODIFICATIONS TO ADDRESS TABLE IN ODP
5178 4141 IN

5171 4139 EX
5172 4153 NEXT

’ . *5155 7COMMAND TABLE IN ODP
5155 7473 =385 /CHANGE O TO E

*5761 /INTERPRETATION TABLE IN PACKAGE

5761 7200 7200 /FLOATING OUTPUT
5762 4161 IPUT /FLOATING INPUT
BEG 4177
EX 4130
IN 4141

INPUT pB12
IPUT 4161
NEXT 4153
OCTPNT 4176
OCTRD 4175
OUTPUT 0011
P4 41617
TEMP 4170
TEMP2 4171




