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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, All
versions will require three pages, Also, location 0002
is used for a breakpoint pointer to ODP.
2, Eguipment

The standard PDP-8 package with ASR-33 Teletype are re-
quired, 1In addition, a high-speed punch is optional.

LOADING

1. 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,

1. 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,



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

lu

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 000l 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 XXXX 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 (0O)

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,

Insert (I)

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

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,



4, 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,

5. 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 FACKAGE with FLOATING FPOINT

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 accommocdate 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-
quire 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 toc 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., 1In 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 quessed 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 CDF which will enable the user to
examine and modify floating point numbers in core, Versions are
availakble for both three and four word packages,

0l1d 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 XXXX Output in decimal the contents of the floating point
number whose exponent is held in XXXX and whose mantissa
follows in sequential registers,

I XXXX 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: 3530-4614
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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/0CTAL DEB{GGING PROGRAM ~JAMES ROTHMAN 6/15/67

7008
7éa1
7082
7093
70604
7005
7008
V07
7619
7611
7012
7013
7014
7015
7016
7017
7620
7024
7822
7023
7094
7025
726
7027
7830
7031
7032
7033
7034
7035
7036
7037
7042
7049

7042
7043
7044
7045
T4
7047
7988
7051
72852
7083
7054
7055
7086
7057
7042
7064
7062
7063
7¢h4
7045

6844
4752
4753
4754
1355
3357
1362
3364
1362
3363
1763
3337
6034
1761
7650
5737
2361
2363
2357
5212
5202
4764
3368
1768
4304
B2
4764
376m
2365
B2
2368
1365
4304
8227

4764
33614
4764
704,
3363
4752
1361
434
1368
4754
1367
3357
1761
4304
1361
1363
765¢
5221
2364
2357

x7@ud

END,

LOaPt,

o

11,

LOnP2,

LOnP3,

TLS
JMe
JMe
JMe
TAR
DCa
TAR
DCa
TAN
DCa
TAN
DCa
KReg
TAR
SNA
JMe
1Sy
18y
1Sy
JMp
JMp
JMe
DCa
TAD
JMS
JMe
JMe
DCa
157
JMp
1S?
Tan
JMg
JMe

JMe
pCa
JMe
cla
DCa
Jme
TAn
JME
TAR
JMs
TAN
DCa
TAM
JMe
TAn
TAN
SNA
JMe
ISy
187

1 CALF
1 READ
! TYPE

/READ A NUMBER

Ni4 /RESET CONSTANTS

CNT
RTABA
TABA
RTABB
TABB

1 TABR
CHECK

1 TABA
CLA

| CHECK
TABA
TABd
CNT
LOOPY
END*Y

1 OCTRD
CURLOC
1 CURLOC
OCTPNT
END

I OCGTRD
1 CURLOC
CURLOC
FND
CURLOC
CURLOC
OCTPNT
I1=3

1 OCTRD
INIT
I OCTRD

FIN

1 CRLF
INIT
OCTPNT
HYPH

1 TYPE
Mg

CNT

1 INIT
NCTPANT
INTT
Fin
CLA
END
INTT
CNT

/71DENTIFY REQUEST
J/ENTER REQUESTED ROUTINE

#CAN'T IDENTIFY=READ AGAIN

/0PEN INSTRUCTION

/TYPE CONTENTS

/INSERT INSTRUCTIOW™

/NEXT REGISTER REQUESTED

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

7QUTPUT 4 QEQUENTIAL REGISTER
/FINISHED?



7068 8258 JMP LOOP3J

7267 8247 JMP LOOP2

7270 4764 S, JMe 1 QCTRD /START REQUESTED
7271 3389 DCa LOCJMP

7872 4752 JMs 1 CRLF

7273 7422 GO, HLY

7074 ®764 JMP 1 LOCUMP

7078 4764 R, JMe 1 OCTRD JRUN WITH PRE]ET aC
7076 3389 DCa LOCJUMP JAND LINK REQUESTED
7877 4752 JM® 1 CRLF

7108 1370 TAN LINK

7181 7110 CLL RAR

Tim2 1374 TAn AC

7123 8273 JMe 30

7124 @@ép OCTPNT, @ /0CTAL PRINT SUB-RAUTINE
7108 3373 DCa TEMP4

71886 1374 TAn R24¥

7127 4754 JMe 1 TYPE

7118 1387 TAN N4

7141 3372 DCa TEMPJ

7112 1373 LOoP&, TAn TEMP4

7113 7104 CLL RAL

7114 70208 RTL

71185 3373 DCx TEMP4

7116 1373 TAn TEMR4

7117 7044 RAI

7122 2358 ANA M7

7121 1375 TARn R260

7122 4754 JMR 1 TYPE

7123 2372 1Sy TgMmp3

7124 8312 JMP |_OOP6

7125 8704 JMP 1 OCTPNT

7126 3778 Ja JMp 1 M62p0 /JUMP T0 SINGLE=STFPPER
7127 1374 A, TAn AC /AC REFERENCED

7132 4337 JMR CHECK

7131 33N DC4 AC /RE~INSERT AC

7132 529, JMB END

7133 1378 L. TAn LINK JLINK REFERENPRED
7134 4337 JMe CHECK

7135 337 DCa LINK /RE=INSERT LINK
7136 %224 JMp END

7137 @200@ CHECK, @ /CHEGK FOR INSERT REOUEST
7148 4304 JME OCTPNT

714y 4752 JMe ! CRLF

7142 4753 JMa | READ

7143 4754 JMe 1 TYPE

7144 6034 KRe

7145 1377 TAn N311

7146 7642 SZa CLA

7147 %204 JMP END+3 JCONTINUE aS USUAL
7183 4764 JMa 1 OCTRD

7151 5737 JMe 1 CHECK

7182 7468 CRLF, LF /CONSTANTS AND VARTABRLES

7183 7474 READ, rD
7154 7535 TYRE, 7Y
7188 7764 Ni4, -14
7188 pg@y M7, 7

7187 @203 CNT. A

7162 7177 RTaABA, LETTER



71681
7142
7163
7164
71¢%
7166
7167
7178
7174
7172
7173
7174
71758
7176
7177
720@
7204

7202
7223
7204
72a5
7206
7207
7213
7211

7212
7213
7214
7215
7216
7217
7222
7224

7222
7223
7224
72258
7226
7227
7230
7231

7232
7233
7234
7235
7236
7237
7249
7241
7242
7243
7244
7245
7248
7247
7289
72581
7252

7177
7551
7551
7313
ngoa
neds
7774
poRgy
p@ey
2209
230
LY
LY
8009
7467
748,
7462
7476
7477
7464
7474
7458
7458
747%
7466
7460
33%s
7408
76164
n3’s
7640
13692
1368
3373
1373
3774
7492
76@4
704,
3354
4752

7403
760,
3353
74972
7604
3354
1355
33%5¢
7128
1353
426¢
1357
3358
1753
4264
135%
7041

TARA,
RTABB,

TAGH,
OCTKD»

CurLoC,
HYPH,

LINK,
AC,

TEWPI,
TEMP 4,
R4V,
R2s0,
Meg0@.

LETTER:

LOoP4,

LOgFs,

LETTER
Loes
LOrg
RDaCT
a2

258
-4

@

2

@

]

242

260
60mg

'3'1.'317-‘316#’!52!'301l'3|4.'304

-3’_3’ 0322’-503’-’12‘ -323
DCa CHK /MEMORy PUNCH REQUEgTED
HLT

LAS

AND M1

SZa cLA

TAn HTYPE

TAn TYPEZ

DCa LOCPNT

TARn LOCPNT

DCa ! LOURCAL

HLT

LAg

Cla

DCa CNTZ

JMe 1 LEADER

HLT /RECORD FIRST AND LASY REGISTERS
LAS

DCa INIT2
HLT

LAg

nCa FINZ
TAN M4 77
NCa M77

ST

Tamn INIT2
JMe PRINT
TAr R77

DCa M77

TAR 1 IN]ITR
JMe PRINT
TAN IN]TZ
Cla



7¢83
72%4
7285
7286
72%7
7262
7261
7242
7263
7264
7268
7266
72687
7272
7274
7272
7273
7274
7278
7274
7277
7322
73a¢
7322
7323
7324
7395
7326
7327
7312
7311
7312

7313
7314
7315
7318
7317
7322
7321
7322
7323
7324
7325
7326
7327
7339
7331
7332
7333
7334
7338
7336
7337
7340
734/
7342
7343
7344
7345

DOnE,

PRINT,

SUM:

RDaCT,

BACGK,

TAN
SNA
JMe
1S7
Jmp
i87
JMp
TAR
Jue
JMe
JMa
2

DCa
TAn

FINE
CLA
NONE
INTTZ
LOOPS5
tnTé
LO0OP4
CHK
PRINT
! LEADER
t ENDIT
/RINARY FORMAT RRINT
TEMPI
TEMPY

RTR)RTR,RTIR

ANP
JM8
JMe
TAn
AND
JMS
JMe
JMp
2

DCA
Tan
TaAn
pCa
TAN
JMe

2

TAN
JMe
DCa
TAR
DCa
JMe
JMg
KRS
TAn
SN&
JMe
KRS
aNn
Tan
SZa
JMp
TAR
cLL
RTL
DCa
KRe
TAn
TAn
DCa
187
JMe

M77

SUM

1 LOCPNT
TEMP!
R77

SuM

1 LOCPNT
1 PRINT

TEMP2
TEMPR
CHK
CHK
TEMP2
1 Sum

/0CTAL READ SUB=ROUTINE

M240

! TYPER2

TEMP2

MN4

TEMP1

{ READ2

{ TYPEZ

N375
CLA
TERM

M279¢
N26U
CLA
BACK
TEMP2
RAL

TEMP2

NP8Y
TEMP2
TEMP2
TEMP
RACK



7344
7347
73%8
73514
7352
73%3
7384
7355
73868
73%7
7349
7361
73642
7383
7384
7365
7366
7347
7373
7371
7372
7373
7374
7375%
7376
7377
7434
74p1
7432
7403
7424
7478
7406
7407
741
7414
7412
7413
7414
7415
7416
7417
7422
7421
7422
7423
7424
7425
7426
7427
7432
7434
7432
7433
7434
7435
7438
7437
7443

1363
5713
ad¢ép
apdn
7518
Apdg
¢0ve
2177
2ery
2077
PPYs
7091
2009
peva
rzén
752,
7774
7474
7403
p27a
752n
g2vp
7544
2001
20y
200p
voeve
220¢p
L]
B0
29¢p
4243
1350
JeWe
4253
4739
3724
1726
3333
173%
3733
1334
373%
5738
2Run
3738
7094
3737
7242
1222
3222
%735
4243
1222
7044
4253
1732
3622
3728

TEmM,

CHu»
CNTZ,
LEADER,
INIT2,
FIMZ‘
miz?7,
M7y
R77,
HTYPE,
Ennlry,
TEMP!L
TEMP2,
M40,
TYpE2S
MN4,
REaD2,
N3?5,
M270,
NE&U,
LOaPNT,
LDRCAL,
mt,

ADpk,
K]

PNTHIT,

TAn
JMe
@
?
LBn
7
'
17y
77
77
HirTY
EnN
2
2
242
TYn
-4
RD
=375
27~
-240
[}

JM8s
t

0,9
JMS

TaD

Dnra
JMe
JmMe
DCa
TAR
DCA
TAR
DCa
TAN
DCa
JMp
]
DCa
RA)
DC»
ST»
TAnR
NCa
JMR
JMS
TAN
Cla
JMe
TAR
DCa
DCa

TEMP2
! RUOGT
/CONSTANTS AND VARIAB| ES

PE-TYP

LocC

,9:0.003-9
RESET
BRPNTR
2
FIND
! RUQCTZ
1 TABC
1 TABC
TEMPS
1 TEMPS
1 TABD
BRINST
1 TEMPS
1 END2
/FOUND BREAK=PQOINT
1 ACC

T LINK2

PNTHIT
PNTHIT
1 END2
RESET
PNTHIT

FIND

1 TABD

1 PNTHITY
1 TABC



744}
7442
7443
7444
7445
7448
7447
7452
7454
7452
7453
7454
7455
7436
7487
7462

7461
7462
7483
7464
7465
7466
7447
7472
7471
7472
7473
7474
7478
7476
7477
7500
7501
7502
7583
7504
7525
7506
7587
7519
7511
7512
7513
7514
7518
7516
7517
7522
7521
7522

7523 .

7524
7525
7526
7527
7530
7539
7532
7533

1222
5742
2023
13243
3328
1327
3332
13414
3332
8643
P09232
3243
1243
1724
7652
5653

2326
2333
2332
5255
7402
2092
1342
4324
1343
439
L1 YY
#0¢@0
62314
8278
6236
5474
gels
6041
8303
6248
7309
57914
2002
60214
5310
6228
9320
8787
2289
1344
3347
1348
4744
2347
5329
5718
7374
7378
7568
7863
7313
LPLE]
.17}

RESET,

FIND,

LF,

&b

TYP,

HleYPE,

LDR'

RTaBC»
TARC,
RTABD,
TARD,
RDaCT2,
CNT4,
TEMPS,

TAN
JMe
2

TAR
DCa
TAN
DO
TAN
DC&
JMe
2

DC»
TAN
TAN
SNaA
JMp

187
187
187
JMP
HLT
]
TAn
JMe
TAn
NLL]
JMB
]
Kse
JMp
KR=a
JMBD
2
TS¢
JMp
LS
CLa
JMD
%
pSp
JMo
PL®
CLa
JMp
7]
TANR
DCA
TAR
JMa
1Sy
JMe
JMp
ADNR
ADNR
INgT
tNeT
RDAC
2

2

PNTHIT
t RPLUSH

ATABC
TABC
RTAGD
TABD
R4
CNT4

1 RESET

RESET
QESET
1 TABC
CLA

1 FIND

TARC
TABD
CNT4
=7

M219
TYP
M212
TYP
1T LF

o

o

CLL
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4832
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4525
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452¢
4524
Y.
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4870
49406
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41949
41331
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3787
4949
4540
4549
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434¥%
4541
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43,/
3772
$7706
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5623
56074
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5¢ 11
5¢12
56138
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5615

5e16
5817
5028
Su2t
5422
5¢23
5404
54625
5426
3¢27
5032
5631
5¢32
5¢33
5034
5435
5¢36
5237
564¢

73veQ
1327
3713
1312
3714
1314
3715
1312
3716
1321
3722
1317
37243
57314

1323
3713
1324
3714
1328
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3714
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/4 WORRm ParRKaE

JADUITIONS 11U DUP TU WANDLE FLOATING

/PAINT LEBGGING. TH!S PORTION 1S
/PLACEN BEi Uw THE FLOATING POINT

/PACKARE, * FLUATING BREAKPUINT IS
ZINTERPRETIVE ve17. COMMANDS IN THEIS

/MALE BREs 3 XXXX =BREAKPQINT,C -

/CANTInUE AFTER BREAKPOINT,REINSTATING
FTRAPPED IvSTHUCTION,S=SINGLE STEP (OR
/EFFECTIVELY mGVE BREAKPOINT ONE AWEAD)

JAnU M = JovP RACK 10 MACHINE MQDE,

JENTRY In[ny FLOATING wQDE IS EFFECTED BY
/1w CaMMAwy; B In NURMAL, MACHINE LANGUAGE
JUFBUGRING rJF THE F COMMAND REPLACES THE
/FARMER J nQwmedDd In pDP, IN F M0DE, THE
/CAHMANDS t,0,vak,L0sD,R, AND P HAVE THE SadE
JEFFECT AS I~ ~ mMoDE,

xgptz
cbs CLL
TAr MEWA JRESET POINTERS To OPERAVIONS T RL S
LCa 1 LUCA /1IN QDP TO POINT TO FLOATING DE UG ER
TAn Ngug
BCa 1 LJUCB
Tan “EwG
pLs 1 L UCE JRESET ROINTERS In ODP FUR A FI AT NB
Tar g=d /BREAKPOINY TABLE
Dge 11 WCD
Tar NEwJdP
UG 1 RESM2 s0DIFICATION IN C INSTRUCTION W QDB
Ta™ *fgenly JCHANGE BREAXKPOINT INSTRUCTION ' @7

e 1 {UCBIN

Jme 1 GuP
/M INSTHUGCY[uUw = SWITCM TO MACHINE MODE.
/TWEREEGRE ALl JULD POINTERS AND TARLES MUST
/8¢ ReEPLACFL,
M, TAD GLDA

DCr 1 LUCA

TAT oy B

LCa 1 LUCH

Tan n C

nes 1 LYCC

Tanr L DU

pexr 1 1LJCD

Tan OLligla

NDCs 1 1uWCgln

Tan G uiAn
Dee 1 ReSm2
Jmp T TuR
BRePNT, % JLOCATION OF RETURM FROM AW
Tar 1 FPAT /INTERPRETIVE BREAK POINMT
gy STrdAE
TAn 44
NCs EX®
Tan «%
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504
2443
Bed4
5645
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5063
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5466
59487
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5é7e
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5u74
5475
2476
2077
510y
51724
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5143
5124
5125
PR L]

5127
S11¢
5111
5i1¢
5113
5114
5115
B5l1p
5117
512¢
5121
D122
5123
124
5ip5
5126
21927
513z
5131
h132
5133

3336
1044
3347
1447
3347
474
LT 3
1338
X244
1338
3845
1342
I24e
1337
1347
7242
1347
3744
1734
3733
5222
1744
3337
1737
7647
5633
1342
474y
5218
4745
474¢
1350
1751
1347
5752
1331
375y
§75%

5124
517
LYLT
521%
4367
4362
4735
4787
ne'7?
4734
5774
464
4377
4751
4574
4765
4493
1222
42¢92
56
4522

HERk,

§8,

RETPNT,
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o
Jme
Jme
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NCa
TAn
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TAD
G
Tar
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STe
TAn
hiexl
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JMp
TAL
DCa
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SZ1
Jme
TAr
JMe

JMP

Jme
JMe
TAR
DCa
TaAr
Jmp
TAn
DG«
JMp

iR
46
MNP
&7
Lok
I onLFe2
1 »
EXR
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45
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LORU
47

STNHRE

1 nRU2

1 GuZ

1 PNTHT

HEG2 )

1 ClagD /RETURN FROM ¢ ROUTINE IN ODP

L GRU

I LURD

CL*r /FETCH INSTRUCTION,wAS IT FEXT?

T HRKPN] /NO=RE=ENTER INTERPRETER

UpaK /YES=ENTER M MODES.TYPE UP ARRAN

T TYPIT

JENTER ™ MODE

1 RSET /SINGLE STEP ROUTINE.RESET pPOIN ER
1 Finpld /FIND INSTRUCTION FROM GIVEN AD RE S
HET1LOC /CHANGE POINTER IN BREAKPOINT A UT NF
1 LeND2

STCRE /INSERT BREAKPOINT AT NEXT REgY TE
1 RPLUSH /ENTER B ROUTINE

AnP /RETURM FROM 8, RESET POINTER TU END

T LeND2

1 6 JENTER CONTINUE RQUTINE
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nEWG,
NEU,
LO@mA,
LOcb»
LO0rC,
LOnrb,
NE, BN,
LOrBIwN,
NEViIMP,
HESMZ,
QLmA,
uLne,
GLnC,
Ubkrius
Jhnein,
oLnTap,
0be,
FPrT,
PNYHTS

LETR
LOorS
ADrK
T
RTab
RT;:a
aTey
RTen
17
HRT S
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LETT
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Aprw
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JMS
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Ewnt
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A
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5134
5135
5136
%137
514¢
PRECR]
5142
5143
5144
5145
5146
5147
5188
5181
5182
5183
51854
5155
5186
51857
S16¢
5141
5142
5163
5144
5145
5166
5147

517¢

5172
5173
5174
5175
5176
5177
5222
5271
5202
5273
52644
52%5
5206
5247
521¢
5211
5212
5213
5214
5¢15
5216
5217
52246
5221

Ge2b
nena7

5/67

GU2s 561
EXps %
HOoU, ¢
LOab» il
MInubL, %
CRi ks LF

UP*K, XY
TYRIT» TY®
cTasDs, Taey
RSeT,  mESET
Flmulf' Floli
STARE, &
RETLOC, RETF~1
LEnD?, Enn€
Bp, ugS, A+m
Ci1, c

LETR2, =311,2317,-516,-302,+321,-31¢,-304,-323
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Y- XA
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423
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4¢25
4276
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4ty
4211
4212
4213
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4215
4216
4¢17
422¢
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4222
4223
4¢24
4225
4226
4c27
43¢
4231
4232
4233
4234
4235
4235
4237
42day¢
4241
‘424¢

4243
4244
4cdn
4246
4247
425
4e5
4252
4253
4254
4¢595
4236
4257
“2kd
4281
4eh2
LY-L X
4264
<283
4“2hb

6046
LYYy
4722
4723
4794
1355
3357
136
3361
1362
3363
1763
3337
6234
1761
7652
5747
236,
2363
2357
5213
5203
4765
3306
1766
4395
52492
4765
3768
236
K2dp
2368
1368
4345%
5232

4765
3364
4765
764,
3383
4752
13614
43e§
1567
4754
137p
3357
1764
4325
1364
1363
7652
5242
2361
2357

FRUSKAM = Jh»x% PUTHMAN 6715767

X4oui

ENms

LOnPy,

I,

Lunk2,

LQOAFY,

TLe
PLES
JMe
AmR
Jme
Tar
R
TAN
DC»
TAD
UCﬁ
Tan
DCx
KRS
TA"
S
JMp
187
Isy
18>
Jmp
JMp
JMe
OC»
TArR
JMe
JMp
JMe
LG
157
Jeim
182
TAr
JMw
JMP

JMe
DCe
JMe
M
Do
JMR
Tar
JMe
Tar
JMe
TAR
Ne s
Tar
RIKES
Tw:
TAr
Sz
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157
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I CnlLf
b oeeap
I TYPE

/READ a4 NUMBER

-4 JRESET ConSTaNTS

T
HTﬂﬂﬂ
TagA
HTRUB
T RY

I ThbR
CHECK

I TABA
LA

I CrECk
Tura
TaR8
T
LOCPy
Enil+t

T 0CTRD
cyrRLOC
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PCTHNT
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t NDCTRD
I 2URLGC
JuRLac
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TURPLAC
TURLTIC
ACTPRT
Ij=9

T 0CTRD
It
1 nUTRD

Fin

T CHRLF
Tl

JCTPNT
Ay FER

T TIPE
vig

LivT
ToINIY

NCTPAT
I

Fyn

LA
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It
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¢IDENTIFY REQ_EST

sENTER REQIESTED RAUTINE
JCAN'T IDENTIFY=READ AGAIN
/0PEN INSTRUCTION

/TYPE CONTENTS

/INSERT INSTRUCTION

/NEXT REGISTER REQUESTER

/0CTAL DUMP RFQUESTED
/RECORD FIRST AND LAST
/0F REQUESYTED REGISTERS

/QUTPUT 4 SERUENTYIAL REGISTER
JFIN]ISHED?
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4274
4271
4¢72
4273
4¢74
4ag75
4276
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4352
48714
4872
4SS
4324
43845
4348
48457
4814
481
4812
43513
4314
4515
4316
4817
430K
a3z
4322
4323

4324
4305
4526
4527
4334
4531
43¢
4333
4334
4335
44836
4337
4342
4541
43472
4343
4344
4545
6546
4347
438«
455
€582
LR K]
4354
4555
4356
4387
43844
49414

5257
5252
4765
3364
4752
74492
8761
4765
3369
4752
1371
7112
1372
B274
AG6Ld
3374
1378
4754
1372
3373
1374
7144
709
3374

1374
7004

2358
1376
47%4

2373
5313
K745
1372
4337
1372
K202
1374
4337
33714
%2
P89
4345
4752
4753
4754
64354
1364
7643
B2Ls
4765
8787
4664
4674
471
7764
Lr LN
2L
4377
4377

S
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R,

uCTknT,

LOnPS,

Lo
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CHita,
RE AU
IYﬂto
1\143
w7
RTsBL
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Jra
JMPR
gMe
o
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Ame
Jme
ne
Jrig
TAS
Cii
TAF
Jre
#

GUA
Tar
JMK
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Bee
TA=
abl
w1
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Tan
Ral
ANy
TAnN
JE K

Igy
Jm®
Jdes
Tar
G
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NEA<
Tﬂr.
Nl
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Jdme
Jme
JmMe
me
ke
Tar
S
N
Jdme
Nhis
LF

© i

TYo

-1

LUnOP3S
Lgike
1 nUTRD /START REQUESTED
LJMp
TOURLE

I LJOyMP
1 GCTRD JRUN WITH BREGET A"
LUCJMP JAND LINK REGLESTED
1 CHRLF
LINN
;}AQ_
A
]V
/OCTAL PRINT SUB=RNUTINE
TempP 4
w4l
I TYPg
3
TEMES
Te~rH4
~al

TE4r4
Te“r4

~7
i 1YPE

TE®P3

LENre

T OUTPNT

< /aC REFERENCED
JmEUK

4C /RE=INSERT AC

Tvil

Line /LINK REFERENQCED
CmEULK
Lvn /RE=INSERT LINK
Fh

/CHERK FOR INSERT REQUEST
GGTPNT
I CRLF
I READ
i TYPE

L ine3 JCONTINUE AS USUAL

1 CHECK
JCUNSTANTS AND vARDABLES

LE¥ &¢

g
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43k
4863
4364
448A5
4585
EEL Y
4978
43871
4372
4373
4574
4375
43576
4377
444
442
4402
4423
444
445
4448
447
441 4
441
44612
6613
G414
4415
4416
4417
4424
442
4422
4423
4424
4425
4426
4427
443y
4473

4432
4433
46434
4435
443h
4437
44
4441
44qde
4443
4444
4645
4448
4447
44h ¢
446
4452
LERY

4724
475,
7467
4511
A%
7255
7774
TP
nYEg
2Av 2
2o
7249
g6z
7467
7464
7402
7476
7477
7464
7474
7455
7424
7475
7472
76462
35w
74472
76¢4
2375
7640
1362
1368
1373
1373
3774
74.2
76¢4
7444
33514
47572

7492
7644
33°3
7483
Y64
3354
1395
3328
7142
1353
4208
1357
2324
1753
4704
1353
7349,
13294

HTaDH,
Tanw,
NJ,],
GCyris
cValOgc,
HYﬁH’
NGy
Llnn,
AC,
Tewup3,
TewPa,
HZd,
H26%n

LETTER,

Fa

L.0nP4,

LunkS,

LU&&
LiUry
=4

HLmOT

25%
-4

24>
20

=81 1,.317,.846,.302,4321,.314,.304

“855384=322,"3632"3062=328
DCr K /MEMDRY PUNCH REOURSTED
mLT

Las

ANP iy

SZa LA
TAr =TYRE
TA®n [yPe2
O« i CkNTY
Thav L g{TPNT
0 1 LURCAL
-ian

LAg

Tl

s oLa T2

Jre [ LEADER

HLT /RECORD FIRST AnD AST REGISTERS
LAg

GCa 1112
LT

LaS

SO FIné
TA: "’,7/‘
Lo 217
STy

Tht [HI"C
JMe 2w Al
TA~ =77
e 77

Tar [ Iviv2
JME S tnT

Tar 1ag1?
Cfn
Ta: =} &



44%4
4455
4485
4457
4640
441
A4hQ
4443
44h46
4445
4446
4487
4472
4474
4472
4473
4474
447%
4476
4477
4544
45 %y
4522
45%3
£9:14
4545
4526
427
451y
6511
491 ¢

4513
4514
4915
42516
4217
4524
4521
4222
4523
40524
4525
4596
4507
45y
45731
4537
4539
4534
4535
4536
4537
494 ¢
4541
4542
4543
4544
4545
4246

7622
5263
2323
5247
%351
Beo2
1352
LY
4792
=761
vded
3362
1352
7412
742
7612
2356
4344
4773
1362
@337
4344
4773
5664
7262
3361
1363
1352
X322
1363
B7c4

Gy A
1304
47085
3363
1366
3362
4767
4765
[ YL}
1379
7657
5344
hypda
w374
1372
7642
B39
1363
714
768
3303
bede
1372
1303
X363
2369
5321
1363
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PRINT,
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Jre
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1 ENDIT
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TaAr
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TAr
Tar
uC:
Thar
ME
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Jme
P
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JMe
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KHQ
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TEMPI
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4053 iy Iwtre, =

4554  YLEX Flrgs .

4285 2177 w17/, 177

4556 477 M77, 77

4557 Y7y Rige 77

456¢  a@s HIYPE, H[TYoealYp
4541 4292 EnrdTs  Ewne
4542 rgup TEMFYL, .

4oa3  wdey  TpmbPas, v

4564 24y médy, 24 .
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4bek 7774 MNgs -4
4567 4674 gErl2, gL
4574 7463 N370, “39y
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4574 474g LURLAL, JMgliug
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4bze €Ly

4033 499
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4673 4243 o, JMs LESET
4p7f (1357 TAr “nPNTR
4o~y Byuz nge -

4010 4253 =.|l"i< ';["Lj
4611 473y Jme 1 NYOCTE
4612 X724 DCr 1 TABC
4618 1724 TAr 1 TAHC
4616 3333 0Cv reves
4615 1733 TA™ 1 TespB
4616 742 LCa 1 TaRD
4017 1354 Ta~ - ~1NST
462¢ X733 Lir 1 TeMps
4621 ®73s Jmo 1 Ewnillg
4bpg¢  mgdy  RBNTRIT, V JFOUNDG BREAK=POINT
4023 373s RIS A H
4674 TAr04 A

4625 3737 e b 1 Lak?
4626 7244 S§T

4627 1222 Tar 2vyHIT
463, 3242 ge AlT
463y %775 Jme i 1 JCM
4632 4243 C» JinS =g SeT
4633 1242 TA® PaTnlT
4634 744y [

4635 4253 JME e
4036 179n Th= T TA4D
4637 3622 dG: I PLTHITY
464, 37Z2¢ LLe [ ThRC
4do4f 122 Tar =-Tnl7
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4043
4044
4545
4bad
4647
Ly
4654
4652
4653
4684
4655
46856
4657
4664
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45472
4663
45464
4645
4648
4667
4674
4671
4672
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4675
4576
4677
LAY
a/21
4143
4743
G724
4775
476
4727
4714
LYAR!
4712
4743
4714
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4746
4747
4/2¢
4/24
4722
&/23
4/24
4/25
4726
4727
4733
4734
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4/33
4/3%4

574942
FRY
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3346
1327
3334
1341
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PEEP
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1748
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2328
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60394
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6024
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4765
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RESETS

Flnboe
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TArb,
RDalTE,
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B
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[
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4/35 82U  ENne, Fiye
4/36 4372 ACn, AU
4/37 4371 LIMR2,  Ll1wn
4745 8277 RPIUST, Wy
4741 7771 KHNgo -7
/dg  ag15  M242, 218
4743 212 wméiée, 217
4744 7634 N7sm, =144
4745 #gd3  Marb, 2k
4/46  9pve  JMeLGL, ©
4747 aep LERUCT,
4/8;, 4622 BReNTR, PNTHI

4751 4233
4752 4p26
4753 4237
4754 4665
4/55 4327
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4/57 4243
4/6y 4271
4/A1 a27¢
476 4632
4/43 4778
4769 4413 LOnS, 1loGatawsasbansSsRICIF,P
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/ADDITIONS TO CDP FOR FLOATING EXAMINAYTION AND
/MODIFICATION. 3 WORD PACKAGE.
/JAMES ROTHMAN JiULY 2751967

*3539 /ADDITIONS TO ODP FOR EXAMINING AND

OUTPUT=11 /MODIFYING FLOATING POINT NUMBERS
INPUT=12 :

3530 4774 EX» JMS I OCTRD /EXAMINE INSTRUCTION

3531 3379 DCA TEMP

3532 4407 JMs 1 7

3533 6371 FPUT TEMP2 /SAVE FAC

3534 5778 FGET I TEMP

3535 @011 OUTPUT

3536 5371 FGET TEMPZ2

3537 @086 FEXT

3549 5776 JMP 1 BEG

3541 4407 IN» JMS I 7 /INSERT INSTRUCTION

3542 6371 FPUT TEMP2

3543 9912 INPUT

3544 6770 FPUT I TEMP

3545 5371 FGET TEMP2

3546 106020 FEXT

3547 1367 TAD P4 .

3550 1379 TAD TEMP /NEXT FLOATING NUMBER

3551 3379 DCA TEMP

3552 57176 JMP I BEG

3553 1367 NEXT» TAD P4 /EXAMINE NEXT

3554 1370 TAD TEMP

3555 3370 DCA TEMP

3556 1379 TAD TEMP .

3557 4775 JMS I OCTPNT /PRINT ADDRESS

356 5332 JMP EX+2

3561 20088 IPUT, ? /CHECK AND CALL INPUT

3562 4405 JMS I S

3563 1969 TAD 60 /VALID INPUT?

3564 7658 SNA CLA

3565 5362 JMP «=3 /NOe. TRY AGAIN.

3566 5761 JMP I IPUT /YESe EXITs



3567
3579
3571
3572
3573
3574
3575
3576

4563
4564
4565

4550

6555
6556

BEG

EX

IN
INPUT
1PUT
NEXT
OCTPNT
OCTRD
OUTPUT
P4
TEMP
TEMP2

%9083
16)63910
9830
12152036
2800
4113

3785 OCTPNT,

3602

3541
3532
3553

7473

7209
3561

3576
3530
3541
oB12
3561
3553
3575
3574
23911
3567
3579
3571

/CONSTANTS AND POINTERS FOR ADDITIONS.

P4
TEMP»

TEMP2>

OCTRD>

BEG»
*4563

*4550

*6555

3
o}

B30 /TEMPe FAC STORAGE
4113

3785

3682

/MODIFICATIONS TO ADDRESS TABLE IN ODP
IN

EX

NEXT - .

/COMMAND TABLE IN ODP

-385 /CHANGE O 10 E
/INTERPRETATION TABLE IN PACKAGE
7200 /FLOATING OQUTPUT

IPUT /FLOATING INPUT



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
3379
4407
6371
5770
Bo11
5371
2009
5777
4497
6371
nB12
6779
5371
3000
1367
1370
3379
57717
1367
13709
3370
1370
4776
5332
Slolol]
4405
1061
7650
5362
5761

Ban4

/ADDITIONS TO CDP FOR FLOATING EXAMINATION AND
/MODIFICATION. 4 WORD PACKAGE.
/JAMES ROTHMAN JULY 2751967 : :
%4132  /ADDITIONS TO ODP FOR EXAMINING AND =~ .
QUTPUT=11 . /MODIFYING FLOATING POINT NUMBERS
INPUT=12 " R
EX» JMS I OCTRD 7EXAMINE INSTRUCTION
DCA TEMP
JMs 17
FPUT TEMP2 /SAVE FAC
FGET I TEMP
OUTPUT
FGET TEMP2
FEXT
JuMP 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 1 BEG )
NEXT» TAD P4 /EXAMINE NEXT
TAD TEMP
DCA TEMP
TAD TEMP .
JMS I OCTPNT /PRINT ADDRESS
JMP EX+2
1PUTs @ /CHECK AND CALL INPUT
JMS 15
TAD 61 /VALID INPUT?
SNA CLA
JMP «-3 /NO. TRY AGAIN.
JMP T IPUT /YESe EXITe
/CONSTANTS AND POINTERS FOX ADDITIONS.
P4, 4



4179 @200 TEMP. 5]

4171 B959

4172 BA59

4173 99929

4174 0963 TEMP2, 0383350 /TEMP. FAC STORAGE
4175 4513 OCTRDs 4513

4176 4335 OCTPNTs 4365

4177 4292 BEGs 4292
*517% /MODIFICATIONS TO ADDRESS TABLE IN ODP
5178 414l IN
5171 4138 EX
5172 4153 NEXT
%5155 /COMMAND TABLE IN ODP
5155 7473 -335 /CHANGE O TO E
*5761 /INTERPRETATION TABLE IN PACKAGE
5761 7209 7200 /FLOATING OUTPUT
5762 4161 IPUT /FLOATING INPUT
BEG 4177
EX 4130
IN 4141
INPUT aB12
IPUT 4161
NEXT 4153

OCTPNT 4176
OCTRD 4175
QUTPUT 5611
P4 4167
TEMP 4170
TEMP2 4171
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