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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 regquires from 0200 to 0777, All
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,

1, Be sure the binary loader is properly in cecre, 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.



Ooverlap

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 commandsg, 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,



8 XXXX sStart (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,

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,
anéd 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,

@, 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 continuve 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, 8/83s-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, B2all 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 flocating 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 tc 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 simultanecusly. 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 ¢ 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 mcde, 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.

01d 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 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: 3530-4614
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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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
7067
7879
7071
7072
7073
7874
7078
7076
70727
7102
7121
7im2
7123
7124
71058
7188
7107
71180
7111
7112
7113
7114
7115
7116
7117
7122
7121
7122

7123
7124
7128
7126
7127
7132
7131
7132
7133
7134
7135
7136
7137
7148
7144
7142
7143
7144
7145
7146
7147
7182
7154
7182
7183
7154
7185
7188
7187
71632

5256
5247
4764
3349
4752
7422
5764
4784
3361
4752
1379
7112
13714
5273
egvg
3373
1374
4754
1367
3372
1373
7104
7208
3373
1373
7004
2358
1375
4754

2372
5312
2704
8774
1379
4337
33714
520
1370
4337
3378
5204
pgeg
4304
4752
4753
4754
6034
1377
7642
5204
4784
5737
7468
7474
7584
7764
poe7
2000
7177

Ss

GO,

R,

OCTPNT,

LCaPe,

Je
As

CHECK,

CRLF,
READ,
TYPE,
Nid,
CNT»
RTABA,

JMp
JMe
JMe
DCa
JMs
HLY
JMp
JMe
DCa
JMe
TAN
CLL
TAD
JMp
2

DCa
TAn
JMe
Tan
DCa
TAR
cLL
RTL
DC&
TAn
RAL
ANA
TAnR
JMe

1Sy
JMp
JMP
JMp
TAnR
JMR
DCa
JMe
TAN
JMe
DCa
JMe
2
JMs
JMe
JMa
JMe
KRy
TAnN
SZa
JMP
JM®
JMe
LF
rD
7Y
-14
7

A

LOOP3
LO0P2
I 0CTRD /START REQUESTED
LOCJMP
1 CRLF

! LOCJUMP
! oCTRD JRUN WITH PREGET acf
LOCJMP /AND LINK REQUESTED
1 CRLF
LINK
RAR
AC
50
/0CTAL PRINT SUB-RAUTINE
TEMP4
R241
1 TYPE
N4
TEMP3
TEMP4
RAL

TEMR4
TEMP4

M7
R269
1 TYPE

TEMP3
LOOPS
1 OCTPNT
1 M62@2 #JUMP TO SINBLE=STEPPER
AC /AC REFERENCED
CHECK
AC /RE=INSERT AC
END
LINK /LINK REFERENQRED
CHECK
LINK /RE=INSERT LINK
END
/CHECK FOR INSERT REOQUEST
ACTPNT
1 CRLF
1 READ
1 TYPE

N3
CLA
END*3 #CONTINUE AS USUAL
1t 0CTRD
! CHECK
/CONSTANTS AND VARIAR ES

LETTER



7161
7142
7163
7164
71685
7166
7167
7172
7i74¢
7172
71723
7174
71758
7176
7177
7200
7ep 1
7202
72p3
7224
72a5
7206
7207
7218
721
7212
7213
7214
7215
7216
7217
72232
7221
7222
7223
7224
7225
7226
7227
7232
7231

7232
7233
7234
7235
7236
7237
7242
7241
7242
7243
7244
7245
7248
747
7289
7254
7282

7177
7559
7551
7313
reda
necs
7774
pody
peep
LELL)
LFF)
24
g2ty
4002
74867
X LY
7462
7478
7477
7464
7474
745%
7458
7478
7466
7460
33%p
74092
7604
n37’s
7640
1362
1368
3373
1373
3774
7407
7604
724
3351
47%2

7402
7604
3353
7402
7604
3354
1355
335
7122
1353
426
1357
3358
1753
4268
1353
7041

TARA,
RTABB,
TASH,
OCTKD.»
CuaLoC,
HYPH,

LINK,
AC,

TEWP3,
TEMP 45
R4V,
R2s80,
M60a.,

LETTER,

LOoP4,

LOoPs,

LETTER
Loes
Lirg
RDaCY
2

258
-4

=3114=317,"3162"5020 730117314, "304

~323,.322,-303,-312,.322
DCa CHK /MEMORy PUNCH REQUEgTED
HLY

LAS

AND M1

SZa cLA

TAn HTYPE

TAn TYPEZ2

DCa LOCPNT

TAR LOCPNT

DCA 1 LURCAL

HLT

LAg

Cls

DCa CNTE

JMg 1 LEADER

HL?T /RECORD FIRST AND LASY REGISTERS
LAS

DCa INIT2
HLT

LAg

nDCa FINZ
TAn My 77
DCa M77

ST

Tan INIT2
JMe PRINT
TAr R?7

DCa M77

TAR 1 INITR
JMe PRINT
TAN INITZ2
Cla



7¢83
72%4
7255
7286
7287
7263
72614
7282
7263
72644
7268
7268
7287
7273
7274
7272
7273
7274
7278
7276
7277
7323
7334
7322
7303
7304
735
7306
7337
7312
7311
7312

7313
7314
7318
7318
7317
7322
7321
7322
7323
7324
7325
7326
7327
7338
7331
7332
7333
7334
7338
7336
7337
7342
7341
7342
7343
7344
7345

1354
7652
8262
2353
5249
23954
5232
1352
4288
4752
8761
L LE)
3362
1362
7012
7812
7812
n35s
43904
4773
1362
9357
434
477%
8668
Y LE)
3363
1363
1350
335
1363
57024

720p
1364
4768
3363
1384
3362
4767
47658
6334
1372
7652
5344
6034
8374
1372
7649
8324
1363
7184
7008
3363
6234
1372
1363
3363
2362
5329

o
o
Z
v
-

PRINT,

SUM:

RDACT,

BACK,

TAR
SNA
JMe
1S7
NLT-)
iS7
JMp
TAR
Jue
JMe
JMa
]

DCa
TAn

FINZ
CLA
NONE
INITZ2
LOOPS
nNTZ
LODP4
CHK
PRINT
1 LEADER
t ENDIT
/RINARY FORMAT PRINT
TEMP 1
TEMPY

RTRsRTR,RTR

ANR
JMS
JMe
TAn
ANND
JMS
JMe
JMp
7

DCa
Tan
Tan
DCa
TAn
JMe

2

TAN
JMS
DCa
TAR

.DCa

JMe
JMg
KRS
TAn
SNa
JMe
KRQ
aNn
Tan
SZa
JMo
TAR
CLL
RTL
DCa
KRe
TAnN
Tan
DC»
187
JMB

M77

SUM

! LOCPNT
TEMPY
R77

SUM

1 LOCPNT
1 PRINT

TEMPZ
TEMP?
CHK
CHK
TEMP2
1 SuUM

/0CTAL READ SUB=ROUTINE

M249

1 TYPER

TEMP2

MN 4

TEMP1

! READ2

1 TYPE2

N375
CLA
TERM

M279¢
N26Y
CLA
BACK
TEMP2
RAL

TEMP2

NP8V
TEMP2
TEMP2
TEMP Y
BACK



734%
7347
7359
73%14
7352
7383
7354
7355
7388
7357
73A¢
7381
7362
7363
7384
7385
7366
7367
7378
7371
7372
7373
7374
7378
7378
7377
74024
7401
7422
7403
7424
7478
7406
7407
7413
7411
7412
7413
7414
7418
7416
7417
7429
7421
7422
7423
7424
7425
7426
7427
7432
7434
7432
7433
7434
7435
7438
7437
76442

1363
5713
adegp
aRpdn
7518
2Qdp
@ove
2177
ze77y
2077
Pove
7091
200D
peve
r240
752
7774
7474
7493
e27a
752n
pove
7544
A0
29y
nede
vevo
2000
2203
2029
20dp
4243
135
Jg@2
4253
47314
3728
1726
3333
173%
3733
1334
373y
5738
LT
3738
7044
3737
7242
1282
3222
5735
4243
1222
7044
4253
1732
3622
3728

TEmrmM,

CHus
CNTZ,
LEADER,
INIT2,
Flng,
miz7,
M7y
R77,
HTYPE,
Ennlry,
TEMPY,
TEMPZI
M40,
TYPE2S
MN4,
REaD2,
N375,
M270,
NZQW,
LOaPNT,
LDRCAL,
M,

ADDK,
-]

PNTHIT,

C»

TAn
JMp
@
¢
LPn
]
'
179
77
77
HiTY
Enn
)
2
24>
TYs
-4
RD
=375
27~
249
¥
JMS
1

0,9
JMS

TaD

Dra
JMe
JMe
DCa
TAnR
DCA
TAR
DCa
TAN
DCa
JMe
i
DCa
RA,
DC»
ST
TAR
DCa
JMBE
JMS
TAR
Cla
JMs
TAR
DCa
DCa

TEMPRZ
1 RDOCT
/CONSTANTS AND VARIAB ES

PE-~TYP

LocC

,@.U,U,G,P
RESET
BRPNTR

2
FIND

T RUOCTE

1 TABC

1 TABC
TEMPS

1 TEMPS

1 TABD
BRINST

1 TeMpS

1 END2

/FOUND BREAK=PQINT

1 ACC

I LINKR

PNTHIT
PNTHIT
1 END2
RESET

PNTHIT

FIND

1 TABD

1 PNTHIT
1 TABC



7449
7442
7443
7444
7445
7446
7447
7452
748,
7452
7453
7454
7435
7486
74%7
7462

746}
7462
7483
7464
7465
7468
7457
74392
74714
7472
7473
7474
74758
7476
7477
7529
7581
7502
7583
7504
7525
7586
7587
75148
751

7512

7513
7514
7515
7514
7519
7522
75214
7522

7523 .

7524
7525

7526
7527
7539
7534
7532
7533

RESET:

FIND,

LF,

D

TYP,

HlrYPE,

LDR'

RTaABC,
TARC,
RTABD,
TARD,
RDACT2,
CNr4,
TEMPS,

TAN
JMe
2

TAR
DCa
TAN
DC»
TAN
DCa
JMp
@

je]oF )
TAn
TAn
SNA
JMp

187
187
187
JMP
HLTY
@

TAmN
JMe
TAn
JMg

JMp
%}

Ksr
JMp
KR =%
JMo
2

TSy
JMp
TLS
CLa
JMe
a

pSp
JMe
PL®
Cpa
JMp
"]

TANn
DCa
TAR
JMr
1Sy
JMB
JMp

ADNR
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Ldow
i 3iiS
LdrS2o
LOnPt
1LunPe
LJnP3
Lugpé
LinPg
LINPg
Lap

AT

At
1



177
Yy
¢t e
€D
'cdi.
: Z?»,L

A

wor

—
-

ES
T

o aal L oI LA ALY
oo

b3

rTCCuw

N o—
> B~
~

81
r$75

~ 4

A8

C
ulTarT
LCTRD
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aLng
uLNely
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GLnNp
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PNTHIT
PRTNT
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D
RUNGT
xgngTe
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+EaU?
{eSET
‘(’LQ\H’E
HETLOC
RETP'\‘l
iy
HP1LUSH
RGP T
=laga
Wl ARR
T
s aAn
s
LY
/77

4185
434>
4349
4344
4144
4171
4750
4150
S/
457%%
4514
4519
LLEY
48206
45¢°
4174
37832
4417¢
$744
4q7k
37746
4344
3n50
$722
3740
4525
4514/
4xol
4593
452
452&
4504
4720
4222
483
4zﬁb
Jg70
4274
4149
4331

9
3747
4949
4540
4549
4574
4341
434Y
4541
5740
742
4395
43,/
3775
$776
418/
38671
447¢
4526

Sus
TARA
TAR3Z
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TAR
T'L\f:’
TE«3p
Tewd$
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TE~PS
TEnv
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5629
54721
50me
5023
54074
5605
5¢n26
57
5¢12
5¢ 11
5¢12
5¢1d
5014
5615

B¢16
5817
5¥28
5821
5422
5623
5424
5625
5626
5¢27
56032
5¢39
5632
5¢33
5034
5435
5¢36
5¢37
5649

734@
13€7
3713
1312
3714
1314
3715
1312
3716
1321
37¢2
1317
37243
5734

1323
3713
1324
3714
1328
3718
1326
3716
1327
X722
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3722
5731
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3347
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3335
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BEGE=onauy
FJAMES KOT=mér  o,s JULY 65,1967

/4 WORnm PARKAGE

JADUITIONS 1 OUP TU HWANDLE FLOATING

/PAINT LEE:GGING. TH1S POQRTION IS
/PLACEN BEI Uw THE FLOATING POINT

/PAUKARE, & FLUOATING BREAKPUINT IS
sINTERPRETIVE 617+ COMMANDS IN THIS

/MAUE AREs o XXXX <BREAKPQINT,O -

JCANTINUE AFTEK BREAKPOINT,REINSTATING
/TRAPPEL IvSTRUCTION,S=SINGLE STEP (OR
JEFFECTIVELY mUVE BREAKPOINT ONE AWEAD)

/AND M = J.iP RACK 10 WMACHINE MQDE,

FENTRY InmMiv FLOATING mQDE IS EFFECTED BY
/Twk CamMMA©~; B In NURMAL, MACHINE [ ANGUAGE
JOFBUGRING rOpF . THE F COMMAND REPLACES THE
/FaRNMER J nUxmanDd In pDP, IN F #0DE, THE
/CAHMANDS Y,7,Nsk,L0D0,R, AND P HAVE THWE SAME
JEFFECT AS [~ ~ m0ODE,

xgpG2

gLy CLL
TAr EWA /RESET POINTERS To OPERATIONS T BL §
LCa 1 LOCA /1N QDP TO POINT TO FLOATING DE UG ER
Tan Ngig

PBga 1 LYCH

TAn “EuwG

pDLr 1 puCC /RESET POINTERS In CDP FUR A FI AT WA
TA» npwl /BREAKPOINT TABLE

D¢r 1 1 uCD

Thas MNE-JAP

UL 1 #hSM? /40DIFICATION IN © INSTRUCTION v QDP
Tar *pedln /JCHANGE BREAXKPOINT INSTRUCTION TN &(7

Dus T 1 uUlEIN
JEe T GuP
/M INSTRUCY [Un = SWITCHW TQ MACHKINE mMQOnE.
/THEREFGRE AL ULD POINTERS AND TARLES MUST
/B8y REPLACFL,
M, TAr 7LDA
0Cs ) LUCA
TAT: »]L‘Jﬂ
LCa 1 1LUCE
TAn 0OLDC
nes 1 LUCC
Tar by
DCx T 1 JCn
Tar I ligla
DCes 1 1UCEIN
TAD G LiAY
ubs 1 RESMZ
Jdmp T nupP
BRePNT, 4 /L.0CATION OF RETURM FROM Av
Tar 1 FPAT /INTERPRETIVE BREAK POINMT
s STrRE
Tar 44
DCa EXP
Tan «%



Sikdy
5049
2¢4d
5¢d b
56495
5646
s4da7
5¢%¢
5¢8
5652
5453
5454
3¢55
5458
5687
LY
S5uhi
B5dse¢
5063
S50k4
5045
5466
54AR7
Se7¢
5071
5¢72
bYu?73
5074
54d7%
2376
5077
510y
5124
122
5143
5124
51725
PR

5127
911
5111
5112
5113
5114
5115
5118
51147
512
5121
122
2123
b124
51285
5126
5127
5132
5131
5132
5133

3
it
3343
1347
3347
4741
4404
1338
X244
1338
3845
1342
X244
1337
3347
LY
1347
3744
1734
2733
5222
1744
31337
1737
7642
5633
1342
47473
8216
4745
e74¢
1352
3754
1347
5752
133¢
37514
5753

5154
5172
LY4L}
5213
43672
4362
4725
4747
el
4734
5774
4644
4377
4751
4578
4768
44v3
1222
42¢2
560
4622

HERL,

§8,

RETPNT,

LA
Tan
Dea
TA™
NC»
Jme
Jme
TA"
NCa
TAnM
10
TAR
DG
TAr
DC»
STe
TAn
pee
TAn®
DU
JMe
TAD
DCa
TAn
SZA
Jme
TAr
JMe

JMR 2

Jme
Jme
TAR
DCa
TAr
Jme
TAN
LG
JMp

HiGRD
46
MENUL
&7
LU
I orLF2
I »
EXR

“ 4
HORU
45
MILEUL
“g
LORU
&7

STNHRE

1 (U2

1 Gue

1 PNTHT

HEGé v

1 ClagD /RETURN FRAM ¢ ROUTINE [& 0ODP

L GRU

I LURD

CLr /FETCH INSTRUCTION,WAS IT FEXT?

T HRKPN] /NO=RE=ENTER TNTERPRETER

Upan /YES=ENTER M MODES.TYPE UP ARRN

T TYPIT

JENTER ™ MODE

! WSET /SINGLE STEP ROUTINE.RESET POIN ER
1 Fiapld /FIND INSTRUCTION FROM GIVEN AD RE S
REETLOC /CHANGE POINTER IN BREAKFOINT A UT NE
1 LENDZ

STORE /INSERT BREAKPOINT AT NEXT REG! TE
1 PPLUSS /ENTER 8 ROUTINE

nPP /RETURM FROM B, RERET POINTER TOU END

T LeENDE

1 11 JENTER CONTINUE ROQUTINE

/CANSTARTS A« POINTERS
LETKZ
LOrS?
ADPK?
INgy -
RTepe
RTpdn
RT el
RTam"

NEWA S
NEwB»
NEWC,
NE;U,
LOpA,
LOeb»
LO0rC,
LOnrb,
NE, BN,
LOrBIN,
NEVIJIMP,
HE&M2,
OLrA,
gLne,
GLrC,
ULnU’
ULHDIN.
oLnTar,
0be,
FPrT,
PNYHRTs

17

ARTHST

5774

REGEgT=72
LETTER

LOrS
Ajrk
iNeT

JMS

1ee?

Ent

56 .

2
[ 2

PhvwlT



5/867

5233

GU2,
EXpos
HleU,
LO0aL»
MInuL,
CKI P2
UP 2K,
TYRLY»
CTasD,
RSETa
FIMUIT,
STﬁREp
RETLGC,
LEnUZ,
Bp, us5,
Cy.

LETr2,

LOfSZ:

AQnKo,

INST 5,
x6

xX5707

LF

KEXTN
TY®R
Tavy
RESET
Floii
RETE-1T
Ennd
Ren

c

=31132317,-816,-302,+301,-316,-304,-323

3mya=t0d,=345,=328,

1]1aVsvomsdshspsSS,RICIM,P

Zabavavsdshad

Bagasans /ot

727 /PUINTER 10 OyrPyr PACKAGE

HR«P- | FINTERPRETATION TARLE OF paCxaGi



Sfs

-

UCRUGGIHE

agay
4¢ i
4242
42;‘.3
4214
4¢25
4276
4247
41y
4211
4212
4213
421 4
4215
4216
4217
422¢
422y
4222
4223
4¢24
4225
4226
ac27
4238
4231
4232
4233
4234
4235
4235
4237
4cdy¢
4241
‘24¢

G243
4244
4gds
3246
3247
45y
425t
4252
4¢53
“4c54
4¢55
4236
4257
42k 4
42s1
4eh2
4263
42h4
“265
“2hb

6044
LYY
4727
4753
4754
1395
3357
136
3364
1369
3363
1763
3337
6234
1761
7652
5757
236,
2363
2357
8213
520%
4765
3308
1766
4305
5292
4765%
3768
236¢
K242
2368
1368
4345
5232

4765
3364
4765
764y
3353
4752
1361
43ey
1367
4754
1370
3357
1764
4325
1364
1363
7652
5242
2364
2357

PRUGRAM = JR»s &

xX4o0¢

ENm

LOnPy,

i,

b

i.unPk2,

LOnF3,

TLe
PLE
JMe
dMR
Jma
Tar
Dy
TAn
pea
TAR
{31479
Tan
NCn
KRT
TA"
S
Jmp
187
Isy
18>
Jmp
JMp
Jme
0cC»
TAr

JMae i
JdMp B D

Jme
LG
187
Jein
182
TAr
JMR
JMB

JMe
NCea
JMe
5la
[y
JMR
Tar
Jme
TAar
Jme
TA=
DE s
Tar
Jdh
Ta~
TAr
She

-]

157

157

1 CrlLp
1 weap
I TYPE
ot
HTﬂdﬂ
Taka
HTﬁHB
TaR8

| TAHBRE
CHECK

I TABA
LA

I CrECk
Taka
TaPB
T
LOOP
Enil+t

T OUTRD
cyrlog
I CURLOC

LG
TURLIC
ABTHENT
I{=9o

T OCTRD
InYl
1 NUTRD

Fin

T CHLF
Tl
IETPNTY
Ay FH

T TIPE
e

LT
TorsIT
ACTPNT
IR
pIM
CLAa
RN
Il
i

FUTHMAN 6715767

/READ A NUMBER

L /RESET ConSTaNTS

¢1DENTIFY REQ_EgQT

7ENTER REQUESTED RauTINE
/CAN'T IDENTIFY=READ AGAIN
/0PEN INSTRUCTION

/TYPE CONTENTS

/INSERT INSTRUCTION

/NEXT REGISTER REQUESTEM

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

/QUTPUT 4 SERUENTIAL REGISTER
JFINISHED?



G4dh]
4274
4271
4¢72
4273
4¢74
4275
4276
4277
432%
48724
4872
4578
4324
4845
4328
4847
481 4
4911
4312
43513
4314
4515
4316
4517
430¢
4321
43522
4323

4324
4325
4826
4527
4334
453
4322
43833
4314
4335
4536
4337
43472
454
43472
4343
4344
4545
6346
4347
43824
6951
€58z
G5R 3
43954
4555
4356
4387
4844
49h1

5257
5252
4765
3364
4722
7409
B764
47658
3369
47572
1371
7112
1372
B274
2L
3374
1378
4754
1373
3373
1374
7144
709
3374
1374
7004
2358
1378
47%4

2373
5313
8745
1372
4337
3372
52072
13714
4337
3374
L]
20K
4345
4752
4753
4754
8dd4
1364
7643
B2US
4765
87387
4664
4674
4791
7764
rgv?
24P
4377
4377

S

GC.,

R,

UCTPrT,

LOnPS,

CHFUK,

CRita
RE AL
TYrE,
1\140

wl
Civy,

RYaBL
TAGAS

JMB
JMB
JdMe
[
dms
ML
Ame
Jke
DL
Jhg
T A
Cii
TAR
JMe
#

U A
TAE
SRR
Tan
Do
TA~
abl
w1
R
Tan
RAal
BN
TAN
JK

Igy
Jme
R
Tar
G
RV
NEA
TA:‘.
ame
ul -
Jmn

Jre
Jme
JamMe
dMe
KKc
Tar
S

LUDP3
Lyure .
v OUTRE /START REQUESTED
Lulidmp
TOURsLE

TLJCUMP
T GGTRD /RUN WITH PREGET arn
LUCJMP /AND LINK REQUESTEN
1 CRLF
LINN
AC
50
/0CTAL PRINT SUB-RNUTINE
TEWMP4
:«'_;4”
I TYPE
B4
TeMEd
Te™H4
~all

TE P4
Te“r4

"9
K2k d
i 1YPE

TE®PY

L LnNPe

T 0UTRNT

«; /AC REFERENCED
JeEUK

4C /RE=INSERT AC

ek JLINK REFERENGED
OmEUK
LR /RE=INSERT LINK
Fieh

/CHENK FOR INSFRT REAUEST
GCTPNT
! CRALF
I HEAD
i TYPE

N3 JCONTINUE AS USUAL

1 CHECK
/CUNSTANTS AND vARTABLES



45k¢
4863
4344
45R5
4548
CRLY
497¢
4371

437¢
4373
4474
4375
43576
4377
44y
444y

4402
4423
4424
445
4448
4417
441y
441

4612
6613
§414
4415
4416
ag17}
442p
442

44272
4423
4424
4425
4426
442)
443y
443

4432
4433
4474
4435
4436
4437
444,
464
44d¢
4443
4444
4645
4446
4447
4454
445
4452
LAERY

4794
475,
7467
4513
LG
7e58
7774
FPuy
K]
L3 %]
e
2047
=032
7467
7461
7462
74764
7477
7464
7474
7455
7424
74758
7472
76462
X358
742
76¢4
2375
7640
1362
1368
1373
1373
3774
742
764
ALY
33214
4752

7492
7644
3323
7492
Tbvig
3354
1325
3306
71y
1393
4206
1397
I35k
1753
404k
1353
739,
1354

KT ADH,
Taag,
Né‘i.
UCertis
CUQLOCl
HYBH'
NGy
Llinn,
AC,
TeEwp3,
Te«P4,
HZ24ay,
HEKG,

LETTER,

Fs

.0nF4,

LunkS,

[V
LGr>
-5

Hun:.‘- ¥

25%

S801,.317,.816,.302,4321,-314,.304

=3558a=322,=3032 3762328
DC» OnK /MEMDRY PUNCW REOUESTED
215 o

Las

ANP gy

SZa LLA
Tar =YYPE
Tan TyPe2
g« uUCPHT
Taw L gIPNT
L.+ LURCAL
'-{Laq-

LAg

Cl:

s oL T@

Jrme | LRADER

HLY /RECORD FIIST AND L AST REGISTERS
LAg

GCs T-1992
LT

LAR

N Ol Flud
Tav =17/
sLe =17

s

Tar Ixlie
dMe 2w aT
TA= ~77

vl 777

Tar [ IN]IT2
JME SatNT
Tar 1012
Cln

Ta: =} &



4454
4455
4485
4457
464
44m1
4442
4443
4444
4445
4446
4447
4472
447
4472
4473
4474
4475
4476
4477
4544
4544
4522
4573
&9:4
45 45
4526
4527
451 g
a5 11
451 ¢

4513
4514
4515
4546
4217
452¢
4521
4592
4523
4524
4595
45%6
4507
451y
4573
453
453
4534
4235
4536
4537
454 ¢
4541
442
4543
4544
4545
4246

7652
5263
2323
5247
7351
Bed2
1352
8264
47952
B764
wded
3362
1352
7219
YEAY
7612
2356
43454
e77%
1362
4327
4324
4773
5664
a1
3363
1363
1352
3352
136%
B7¢4

FpuR
1304
é708
3363
1368
3362
4767
4765
hicd4q
13745
7657
K344

ada
w37
1372
7642
B3<y
1363
714
7618
3363
[Y/RY
1372
1303
3303
362
5329
13563

DO~k

PRINT,

SuUms

RErCT,

BACK,

TEGN‘

Sivi
Ji o
iS7
N
1§87
JHE
Tan
Jme
e
JmMe
Wi

GO
TAR

L
e
I~i12
LOGPD
T Te
Liira
"F"‘"
Fm T
T LEADER
1OENDYT
/BINARY FORMAT PRINT
TEMPI
TE#F

KTR3F T RTR

AND
Jms
Jme
Tar
anT
JMK
Jme
JMp
Le:
Tan
Tar
ug:
ThAr
LiME

7
Tan
JmMe
oo
Tar
LC»
M
Jdm e
KRS
Tan
Siv#
JMB
&
Ayt
TAr
524
Bl
TA”‘
cL
Hw
1_0‘;;
KA
TAa
Tar
3¢+
187
gme
TA"

77

Syw

1 1t JCPNT
TE~Ft
«77

Suw

T LUCPNT
T RRINT

TEHF2
TEMPR
K
\:"_K
TEP2
1 Qu#M

/0CTALL READ SUB=ROUTINE
el
I YYRE?
TErr2
AN g
TexE
I %eAp2
i TYPEZ2

1379
CLA

TerRn

»279
‘1?60
. &

Faln

sl



4547
425y
4053
4955
4253
4959
4285
4556
4057
d54¢
4241
4542
4543
4244
4945
4oh6
4247
4574
4571
4072
4573
4574
4575
4576
4977
46y
4641
4672
4613
464
4615
ap7g
Qom7
46,4
4611
4612
4613
4614
4515
4816
407
sbp¢
4621
462¢
o003
4674
4625
4674
4627
463,
46T
463y
4633
46134
4635
4036
4637
464 ¢
4o 41

5713
FOCR
Sge
4715
WG
v
2177
24677
9@77
LAY
42dp
2gug
“deg
ngég
7uy
7774
467a
7443
"t
754z
2062
4744
wa‘
LY F¥,
“up
A
We
caLp
hded
veag
4243
1357
3da2
4293
4734
1744
1726
3333
1793
3742
1334
37353
5735
,;‘ﬂvd
3738
TA44
3737
7244
1222
3222
57/5
42473
1242
744y
4253
1790
3622
3728
122

CHe»
CNTds
LEsVER,
inire,
Firgs
wi2/,
%77,
R772
HKTYFE,
ENFITP
TEMP YL,
TEMF 2,
médy,
TYPEZ,
MiNg»
HEAUQ,
NS0,
Mg,@»
MZ&W,
LUCPWT'
LURLAL,

M‘.

A0rK,

BNYRIT,

Cs

Jue
o
2
L

A

177
77
77
“1TY
Eive

24
TY=
-4
wl
=325
]
mlty

JMel
1

daya
JMS
TAR
nCe
R
Jme
2Cr
TAr
ne:
TA™
[N
Ta-
GG
JmD
:‘rl;.’;
= A
i
ST
Tar
R
Jme
Ji S
TAr
oI
JMe
TA-
oG
Die
Tia~

[ VEsTol )
/CONSTANTS AMN[ VARIAR|ES

Ot ml YR

e
v

vevoda@a it

~ESET

AnPiNTR

YU

1 NuagTe

1 TABC

[ TAHC

Thmry

I Tespb5

I TARD

=~ 1NST

] oTeMph

T Endlg
JEOUN] BREAK=POINT

i »LC

[ )

2avpHMlT
2anlT
i 1 JCM
a,._%'z_r

PaTrlT



4baz
4543
4644
4545
4bas
4647
1LY
465
4652
4683
46%4
4655
45656
4687
466¢

4641
45472
4063
4544
4645
448
4047
46749
4671
4672
4673
4674
4675
4576
4677
472¢
4/z4
4/4%
47748
4724
4725
4/y6
a7a7
471¢
4741
47472
4713
4714
4743
4718
4717
4/20
4/21
4jp2¢e
&/23
a/24
4/25
4726
47327
4/32
47314
4732
4/33
4/%4

RESET

LF,

RO,

TYR,

HlrYPE,

LDn:

kyas(,
TArCs
RTaBDs
TAabl,
RDQUTZ’
CNe4q,
TE«PS,
HRINST,

Jme i =FLUSH
)

Tam #1as0
s Taru
TAr Hijepy
DUs Tawd
TAD Pia

DUr CnTe
Jre 1 RESET
P

GC~ =eseld
Tar <«psET
TA® 1 TAsC
S§ne Cia

JMe T FIAaD

187 TasU
167 Tanu
1§y CuT4
gmo 0-7

ML

s

Tan -2192
qme TyR

Tan 214
ame Tye

Jmp 1 LF

KSp

.J]’ID l"
KKe

Jmg 1 Ry
A

IS¢

dfmp -
TLe

CLs (LY
dme oYY
=51 4

JMR -y
pL®

CLy ¢l
Jrve 1 CITYPE

Tar 7%

QG4 i EsUCT
Tar . 29

dme b A3 00
is? i ratly
M ?

Jinp
Apr~
A" R
I3l
T
SUACT

A

P

LuRr

£
Jme 1%



4/3% 422 Efnegs Eive
4/36 4377 ACn, sU
4/37 4377 LINK2, L1-h
4744 4277 RPIUSH, wey
4741 7771 HN4o -7
Aldg  Hg15  M242, 218
4743 212 wm21&, 217
4744 7634 V7w, =144
4745 vigdd masls  pk-
4/46 ppud  JMSLOC, «
4747 agup LERUCT,

4/5; 4622 GBreNTR, PNTHI

4751 4233

4752 426

4753 4237

4754 46Y5

4/55 4327

4756 4333

4/57 4243

/6y 4271

4/h1 4278

4/hg 4632

4/43 4774

4764 4413 LUnS, 11sVabawsAsbansSsRICIF,F
4745 myd)

47686 P42

4747 2¢dy

477¢ PLdn

4771 ryty

4772 Q¢

4793 viéva  INSI, Gavavaws?,day
4/74 ®|pbg  sEuR, mECE /el TER 70 €1 ROUTINg
4775 ®ylg  LUnh, ™

4/76 w7l7 H, j¥e | FIRANS
4/77 ®ddp  FYRANS, REn.

Flnvsrhnp

IntTalana
LUCUMPaTAE

L L R R R A L Y P R e T e L AL R AL L L SR TR LI TP L R L L Y

& 43/
Ay 437¢
AU0 4730
LUNR 4576
sbpR2  S274
H LY )
HATK 4521
HERQ H@mk

3P, yss  S15¢
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/ADDITIONS TO CDP FOR FLOATING EXAMINAYTION AND
/MODIFICATIONs 3 WORD PACKAGE.
/JAMES ROTHMAN JiULY 2751967

%3539 /ADDITIONS TO ODP FOR EXAMINING AND

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

3530 4774 EXs JMS I OCTRD /EXAMINE INSTRUGTION

3531 3370 DCA TEMP

3532 4407 JMs I 7

3533 6371 FPUT TEMP2 /SAVE FAC

3534 5770 FGET I TEMP

3535 0011 OUTPUT

3536 5371 FGET TEMP2

3537 60606 FEXT

3549 5776 JMP 1 BEG

3541 4487 1IN, JMS I 7 /INSERT INSTRUCTION

3542 6371 FPUT TEMP2

3543 9012 INPUT

3544 67710 FPUT I TEMP

3545 5371 FGET TEMP2

3546 0300 FEXT

3547 1367 TAD P4 .

3550 1370 TAD TEMP /NEXT FLOATING NUMBER

3551 3370 DCA TEMP

3552 5776 JMP I BEG

3553 1367 NEXTs,  TAD P4 /EXAMINE NEXT

3554 1370 TAD TEMP

3555 3370 DCA TEMP

3556 1379 TAD TEMP

3557 4775 JMS I OCTPNT /PRINT ADDRESS

3568 5332 JMP EX+2 .

3561 20998 IPUTs @ /GCHECK AND CALL INPUT

3562 4405 JMS 15

3563 1960 TAD 60 /VALID INPUT?

3564 7659 SNA CLA

3565 5362 JMP «=3 /NOe TRY AGAIN

3566 5761 JMP I IPUT /YESe EXITe



/CONSTANTS AND POINTERS FOR ADDITIONS.

3567 2883 P4 3

3573 0BG TEMP. 6]

3571 0029

3572 0098

3573 ©p9@ TEMP2, 0303% /TEMPe FAC STORAGE

3574 4113 OCTRD» 4113
3575 3785 OCTPNTs 3765
3576 3602 BEGs 3682
*4563 /MODIFICATIONS TO ADDRESS TABLE IN 0ODP
4363 3541 IN

4564 3539 EX
4565 3553 NEXT - .
*4550 /COMMAND TABLE IN ODP
4559 7473 =385 /CHANGE O T0 E
*6555 /INTERPRETATION TABLE IN PACKAGE
6555 7209 7200 /FLOATING OQUTPUT
6556 3561 IPUT /FLOATING INPUT
BEG 3576
EX 353a
I 3541
INPUT on12
I1PUT 3561
NEXT 3553

OCTPNT 3575
OCTRD 3574
OUTPUT 211
P4 3567
TEMP 3579
TEMP2 3571



/ADDITIONS TO CDP FOR FLOATING EXAMINATION AND
/MODIFICATION. 4 WORD PACKAGE.

/JAMES ROTHMAN JULY 27,1967 ;

*4139 /ADDITIONS TO ODP FOR EXAMIVIVG aNp

OUTPUT=11 /MODIFYING FLOATING POINT NUMBERS
INPUT=12
4130 4775 EX» JMS 1 OCTRD ZEXAMINE INSTRUCTION
4131 3373 bCA TEMP
4132 4407 JMs 17
4133 6371 FPUT TEMP2 /SAVE FAC
4134 5770 FGET I TEMP
4135 2011 OUTPUT
4136 5371 FGET TEMP2
4137 9909 FEXT
4140 5777 JMP I BEG
4141 4487 IN» JMS I 7 /INSERT INSTRUCTION
4142 6371 FPUT TEMPZ2
4143 2912 INPUT
4144 6779 FPUT I TEMP
4145 5371 FGET TEMP2
4146 0GOG FEXT
4147 1367 TAD P4
4150 1370 TAD TEMP /NEXT FLOATING NUMBER
4151 3379 RDCA TEMP
4152 5777 JMP 1 BEG .
4153 1367 NEXT» TAD P4 /EXAMINE NEXT
4154 1379 TAD TEMP
4155 3379 DCA TEMP
4156 1370 TAD TEMP
4157 4776 JMS I OCTPNT /PRINT ADDRESS
4160 5332 JMP EX+2
4161 a0 1PUT, 5] /CHECK AND CALL INPUT
4162 4405 JMS 1T 5
4163 1061 TAD 61 /VALID INPUT?
4164 7650 SNA CLA
4165 5362 JMP «-=3 /NOe. TRY AGAIN.
4166 5761 JMP T IPUT /YESe EXITe

/CONSTANTS AND POINTERS FOXR ADDITIONS.
4167 (204 Pds 4



41770 @200  TEMPS o

4171 ©9393

4172 B459

4173 309%

4174 Q9695 TEMP2, 6303339 /TEMP. FAC STORAGE
4175 4513 OCTRDs 4513

4176 4325 OCTPNT» 4385

4177 4202 BEG» 4232
*5173 /MODIFICATIONS TO ADDRESS TABLE IN GDP
5170 4141 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 72893 7200 /FLOATING OUTPUT
5762 4161 IPUT /FLOATING INPUT
BEG 4177
EX 4130
IN 4141
INPUT aB12
I1PUT 4161
NEXT 4153

OCTPNT 4176
OCTKD 4175
DUTPUT 9011
P4 4167
TEMP 4170
TEMP2 4171
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