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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-a, and the PDP-B/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. Equipnent 

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

LOADING 

USAGE 

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. 



2. Overlap 

The user must not use any of the three pages of core in 
use by OOP. 

3. Status core 

OPERATION 

OOP will operate only within the memory field in which it 
resides. 

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 OOP 
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, OOP 
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. OOP 
ignores all irrelevant characters. 

2. Summary of commands 

o xxxx Open register XXXX. ODP types out contents. 

I XXXX Insert 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 0001 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. 

2 



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 fram most recently encountered 
breakpoint. Trapped instruction is replaced 
and C program is continued fram 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. 

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+l, 
anc 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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4. Go instructions (5, C, and R) 

After recognizing an 5, 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 fram 
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 

LISTING ATTACHED 

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. 
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COMBINED DEBUGGING PACKAGE with FLOATING POINT 

OECUS No. 8/85-83 B 

ABSTRACT 

The Combined Debugging Package (COP) consists of the Octal Debugging 
Program (OOP) 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 COP requires cells 3600-4614, and is com
patible with floating point packages A, B, C. It must be relocated 
to 3400 to accommodate package 0, 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 COP re
quire in addition, cell 2 for breakpoints, and cells 5, 6, 7 as 
pOinters to the input, output, and arithmetic packages respectively. 

OPERATION 

COP 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 COP 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 COP. 
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The user then has several alternatives. He may choose to single
step, interpretively. To do this he merely types 5, 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 COP will type an up-arrow 
" II and transfer automatically to M mode. Because the sing1e
stepping process is accomplished by continually moving the break
point one ahead, after the last 5 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 5 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 5 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 COP, 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 COP 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: 0, I, N, A, L, D, R, and P. 
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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. 

Old commands that were deleted from F mode include 0, N, and I. 
The 0 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 

I XXXX 

N 

output in deCimal the contents of the floating point 
number whose exponent is held in xxxx and whose mantissa 
follows in sequential registers. 

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. 

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~ODE 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 VE:.1S I ON : 
4 WORD VERSION: 

3530-4614 
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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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....... ~~.~ .. ~ ... ~. 
7~00 

7fc'01 
70~2 
1003 
1~04 

'''~5 
10~b 
70~, 
1~10 
1f(J 11 
1~1, 

1013 
7",,4 

'''''5 1016 
10,7 
71020 
1021 
1022 
70~3 
1024 
70" 
7V:)26 
7VJ27 
112130 
7V:)3' 
1032 
7033 
712134 
712135 
1~36 
10~, 
7id40 
7f(J4, 

7042 
71D43 
112144 

''''4' 7~'6 
1VJ., 
1050 
7i051 
7052 
712153 
11054 
1VJ55 
11cl56 
7d51 
70~~ 
7il161 
1062 
7~63 
'1i)~4 

'(?~5 

6121 46 
4752 
41'3 
4,54 
1355 
33~' 
1300 
336, 
1362 
3363 
1763 
3337 
6034 
176, 
765", 
'.5731 
236, 
2363 
235, 
~2'2 
15202 
4164 
3365 
1765 
43"4 
'.52", 
4764 
3761!5 
23 65 
!!211:i1 
23615 
'365 
043rc14 
15221 

4764 
336, 
4764 
704, 
3363 
4'52 
136, 
43 It!! 4 
1366 
.754 
136, 
335, 
176, 
43~4 
1 ;seq 
13 63 
165L" 
521t!11 
2361 
'357 

IOCTAL DEBl'GGINli PROGRAr-I -JAMES ~OTHMAN 6/15/67 

)(70~0 

LOoP1, 

0, 

I 1 • 

D, 

TLCi 
JMq I ("~LF 

JMtt t Mt:AO 
JM~ r TYPE 
TAI"I N14 IRESET 
DCA CNT 
TAn RT~tU 

DCA TABA 
TA~ RTAti8 
DCA TABt;j 
TAn I TABe 
DCa CHECI( 
KA! 
TAM , TASA 
S"'A ClA 
JMI' t CI'iECK 
IS, TASA 
IS, TA80 
IS, CNT 
JMII LOOP, 
JMI' END"" 
JM~ I ("ClRD 
DCA CUFH"OC 
TAn I CURlOC 
JMS nCTPNT 
JMD END 
JM'" I DUTRO 
DCA t CU~LOC 
Tl), CU~LOC 

JM~ r=:NO 
IS, CURLOC 
TAl"! CURI.OC 
JMS OCTPNT 
JMIlI II-J 

JM~ J OCTRO 
DCA INIT 
JM~ I oeTRO 
CI6 
DCA I='IN 
JM~ t CHlF 
TAf'I tNIl 
JMS OCTF'NT 
TAI'\ ~'fPH 
JMS t TYPE 
TAn f>J4 

DCA eNT 
TAl"! t INtT 
JMI!; nCTPNT 
T A" n~ J T 
TAn 1="11\1 
SNA ClA 
,JtoID E~D 

IS, I~tT 
IS? C~T 

IREAD A NUM8£q 

C"'NSTANTS 

IIDENTIFY _!QuEST 

IENTER REQUESTED R~UTrNE 

ICAN'T !DENTIFY~RE4D AGAIN 
IOPEN tNST~UCTION 

ITYPE CO~T!NTS 

II~SERT !NSTRuCTlo~ 

INEXT qrGISTER REQUESTED 

IOCTAL DUM. ~~QUESTEO 
IRECOAD FI.ST AND LAST 
IOF REQUESTED REGISTERS 

IOUTPUT 4 ~[QlIENTI.L REGISTER 

IFINISIoI[D? 



7~66 1!5256 JM~ LOOP3 
7~67 '2 4, JM' LOO~2 
'070 .764 S, JMtt r nCTRD 1ST ART REQUESTED 
1~1' 336, DC4 LOCJMP 
7~72 .752 JMq t CALF' 
7073 '.02 GO. HLT 
1074 1)76, JMII t LOCJMP 
7"7' .764 R, JM_ I OCTRD IRUN wIT~ "RE~ET AO 
7016 3361 DCA LOCJMP lAND LINK R!QUESTET'l 
7"'7 4752 JMq I CHLF 
7100 '370 TAr'! LINK 
1101 71 , 0 CLL RAR 
71~2 '31, TAn lC 
1 Hlj3 !273 JM; GO 
1104 101d1 OCTPNT, 0 IOCTAL PRINT SUB-R~UTTNE 
110' 3313 DC~ TE~P4 
1106 1374 TA~ R2414 
11G~7 .7'4 JM~ r TYPE 
7110 '367 TAr'! N4 
11 1 , 3372 DCl TEMP3 
7112 '373 LOoP6, TAr'! TEMP4 
, 113 ""4 CLL RAL 
"'4 ,o06 RTl 
71 " 3373 DCA TE~P4 
7116 '3'3 TAM TEMP4 
," '1 721"'4 RAI 
7'20 03'6 AN~ M7 
112' 1315 TAI'\ R26~ 

"22 .,5. JM!It I TYPE 

7123 2312 IS, TEMPJ 
7124 !3'2 JM" LOOP6 
7'2' !704 JMII I OCTPNT 
"26 !716 J, JMo I M6000 IJUMP TO SINGLEoeSTF.PP[R 
7'27 137, A, TAI'\ AC lAC REFERENCED 
7132 4337 JM8 OHECK 
7131 337, DC. AC IRE-INSERT AC 
1132 52°1 JM" ~Nn 
1133 ,3721 L, TAT'! LINK ILINt( R[FERENeED 
1134 '331 JM~ CHECI< 
7135 3310 DCA LINK IRE~tNSERT LINK 
7136 520, JMo ~f\jD 

1137 0iZ100 CH[(;I(, 0 ICHECK FOR INSERT ~!QuEST 
1140 4304 JM8 OCTPNT 
114, ,,52 JM~ ! CRLF' 
1142 475:5 JM. I READ 
1143 4"4 JP",. I TYPE 
1144 6034 t<R __ 

7145 '317 TAn 1\1311 ".6 '640 sz, eLA 
"47 '2"4 JMo E:NO+J ICONTINUE AS USUAL 
"!Sa .764 JM. t OCTRO 
1151 5737 JM~ t CHECK 
"'2 7466 C~LF'I LF ICONSTANTS ANO VARIABLES 
"!53 '47. READ, RD 
71!54 75O, TYPlE.. T'(~ 

11" 1164 N1', -1. 
"1!6 0007 M1, 1 
7111j1 ~000 CNT, ~ 

7160 7177 RTA~A. LETT~R 



7161 "77 rA9A, LETTER 
1162 '551 RT4bB, LOr.S 
7 163 '55, rA8 b, LOf"S 
"64 '313 OCTkO, RD~CT 
1165 01121021 CU~L.OC, 121 

"66 1'125, lojy~H, 25., 
7167 '77. N4. -~ ,1'0 rf'000 Ll~t\, e' 
7i" 00100 .c. 0 
71'2 ~2100 TEMp3, e! 
7113 0~iI10 TEMP., 0 
7174 ~2.~ r;24ft) , 2~'" 
7175 21262 R260, 2601 
7176 6000 M6(lJ00, 60~~ 
7171 1461 
7200 '4 6 , 
7':C'!1 1462 
7202 '476 
?2e3 ,47, 
1204 746. 
12el5 ,.7. L£TTER, -3~11-J'1,-3'6'-102,.3~.,·~t4.-30. 
7206 7." 
7201 1456 
72 Hi! ,.75 
7211 7466 
1212 '46~ _3~3._322,-J~3,_J'2,_320 
7213 33'0 P, DCA C~K IMEMORy ~u~C~ RIQU!ST[C 
7214 '40~ ~LT 

7215 16i1'. LAS 
7216 ~375 AN~ M 1 

1211 7640 sz, CLA 
722a 1360 TAn ~TvPE 
7221 '36, TA'" TVPE.2 
1222 3373 DC~ LOCPNT 
7223 1373 TAn LOCPf\lT 
1224 371. DCA T LURCAI. 
7225 7.1d, HL.T 
72~6 161214 LA~ 
72~7 704, CIa 
1230 33" DCA CNT~ 

7231 41 52 JM~ J L£.ADER 

1232 '40~ LOOP4, IoIL.T IRECORD IqQST AND LAST REGtST[RS 
72:53 '6~4 LAC) 
7234 33~:5 DCA tIVIl2 
7235 , 41t'l a HL.T 
7236 ,61d. LA!, 
7231 33'4 DCA F'IN2 
1240 1355 TA'" M177 
724' 3356 DCa M7' 
7242 ,,221 5T,_ 
71:!43 ,353 TA~ INIT2 
7244 4266 JM~ PRINT 
1245 135, TAr' [477 
1246 3356 DCA M71 
?e.47 1753 LOCP5, TA", I INIT2 
'~50 4266 JMc PRINT 
7251 1353 TA"I INIT2 
1252 704\ CIA 



72'3 ,35. TA, F'IN~ 
72'4 7650 SNA CLA 
'25' 52621 .. JM~ nONt:. 
7c" 2353 IS1 I N I r 2 
'2'7 524, JMC) lOOP5 
'~60 235, OO~c., IS1 ("NTIiit 
7261 '232 JMI' LOOP4 
7~62 1350 TAr"I CHK 
7263 4266 JM~ PRINT 
72'4 .7'2 JMCl T L£AnER 
7265 ,,6, JMII t ENDIT 
7266 ~00L1! PRtNT, 0 IBINARY FORMAT PRI~T 
7267 3362 DCA TEMP1 
72'0 '362 TA~ TE~P\ 
727t 10.2 
7272 70'2 
1273 70'2 RT",RTri,RTR 
7214 0356 AN~ "177 
7275 43~. JMS SUM 
1276 4773 JM~ r LOCpNT 
'1277 .361 TAn TEMP' 
73210 03" ANn R17 
,3", 43"'. ,JMS SUM 
7302 .773 JHq T LUCPNT 
731213 !5666 JMI' t Pt"<It../T 
'304 0000 SUM' ('l 

7305 3363 DCl! TE~p2 
7306 13 63 TAl"I TEf-IP2 
1307 ,3 50 TA'" CHK 
7310 335 21 DCA CHK 
731, 13 63 1A'" TEMP2 
7312 ,,04 JMIIi' 1 SUM 

73'3 ~00121 RD~CT. 0 IOCTAL R!AO SUB-ROUTINE 
7314 136. TAn ~240 
7315 4765 JM~ t TYPE2 
7316 3363 DCA TE~P2 
7317 1366 TAn MN4 
7320 3362 DCl TEMP, 
7321 4761 BAoK, JM~ t RE.A02 
1322 476, JMg t TYPE2 
7323 6034 I(A~ 

7324 '370 TAn N37!:> 
732' 76'0 SNA CLA 
7326 5346 JM. TERM 
7327 6034 I(R" 
7330 031, "Nn ~27~ 

7331 '312 TAM N26fO 
7332 16~0 RZA CLA 
7333 '321 ,JI'HI BACK 
7334 1363 TA?'I TEMP2 
133' ,,04 eLL RAL 
7336 7006 RTL 
7337 3363 DCA TE~P2 
734., 60;S~ KA~ 

73~, 1372 TA~ ~\126~ 

1342 1363 TA" TEMP2 
7343 3363 DCA TEM~2 
73.4 2362 IS1 TEMPt 
7345 '32, JM. B~r!K 



7346 1363 TE~M, TAt'! TEMP2 
7341 57'3 JMI' t RUoeT 
135it3 e~00 CH!(, '" ICONSTANTS AND VARIABLES 
7351 ~000 oNT2, 0 
7352 75'5 L.£AuER. UJ~ 
1353 ~0~0 INrT2, 

'" 7354 001d0 j:' I ~I;i:!, 0 
1355 0'" ~"d'7, 17, 
13'56 (}'011 ""7" 77 
7.551 0~11 R77, 77 
13~d 00~6 HTyPE, HITYPE-TYP 
1361 '0\11 ENnlT, ENM 
1362 Qil01t)0 TE",P1, 0 
1363 001()0 TEMP2, (l! 

7364 ~240 M24~, 24~ 

7365 '5 121 , TYpE2" TYr:. 
7366 7774 MN., -4 
'367 '47' READ2, RD 
737Z 74°3 NJ,~, -3,5 
'051' 021", M2,Itl, 21 .. 
7372 752Cl! f\J261a, -~"0 
7373 001t10 LOr.foINT. k' 
7374 1546 LDPICAL, J'l.SLOC 
.,375 "'0~' fiji 1 • , 
1376 00021 
13." ~000 
?40~ "'000 
'4~, 21002 
'4~2 0002 
74 03 0000 
7404 00021 AD~F<. 0,fI,IiI,(I,ftI,,0,CI! 
14fi'15 .243 8, Jf'1S RESET 
14Cl16 135", TAD 8RPNTR 
14"" 30"'2 Dr!A 2 
141(l .253 Jt-1, FINO 

74 " .7.3, JM. r RUOCT2 
7412 3726 DCA I TABC 
7413 ,,26 TAr, J TASe 
7414 3333 DCA TEMP5 
741' '733 TA~ t Tt.t<1p' 
1416 37J~ DCA I TA8D 
741' 1334 TAn 8RINST 
7420 31J3 DC~ t TI:.Mp5 
1421 ,,3, •. H"" r END2 
1422 ~0kil'J ~NTHIT. ~ IFOUND BQEAI<-POrNT 
74'-3 3736 DCA ACe 
742. ?0~4 "A, 
1425 3731 DCb LINK2 
7426 124" ST~ 

1421 1222 TA'" PNTHIT 
743iZ 322~ DC~ ~NTHIT 
74:5 , ~?J5 JMI:I I E~1)2 
74:5, '243 e, JMS ~ESt::T 
1433 1222 TA~ PI\jTi-IIT 
1434 ?04, CIA 
74:'!5 ·2'3 JM~ t='INLJ 
7436 ~7J0 TA!"I I TASO 
1437 3622 DCA I PNTHIT 
744;;' 3126 DC,.. I TA8C 



74-4' '222 TAM PNTI"IIT 
14.2 "40 JMr:» T RPLUS1 
1443 00"a RESET, 0 
1444 1J~!5 TA!"I rlTA~C 
14.5 3326 DCA TASC 
7446 13a, TA~ ~TAdD 
'447 3330 DC~ TABU 
1450 134, TAn PN4 ,4" 3332 D(';" CNT4 
,452 56 43 ,11'4= J RE.SET 
'453 0002 FINO, III 
14,. :sa 43 DC~ ~ESET 

14'5 1243 TAn ~ES~T 

'4'6 '726 TA", I TASC 
'4" '652 SN' eLl 
14&0 '6':5 JM .. ! FIND 

,46, 2326 I S7 TARC 
'462 13J e IS, TABD 
1463 23;'52 ISz CNT4 
'464 '2" JMI' ,-' 14&5 ,.02 ~LT 

7466 00j0 L.F. 0 
746' ,34a TAM ~2'~ 
14121 43"1 JM~ Typ 
,41' 13 4 :S TAM t'A2'~ 
14'2 43°. JM~ Typ 
'413 '666 JMII I LF 
74'4 ~,,00 RD, rtJ 
1471 603, KS' 
'4'6 '2" JMI' . -, 
1477 6036 KRQ 
7500 '67. JMO I RD 
7'01 000e TV", 0 

"02 6041 TS, 
7503 '302 JM. • -1 
7504 60 46 TL.~ 
7'05 7300 CL.A eLL 
"06 !J7~' JM" t TYP 
"1217 1!000 HITyPE, 0 
75,15 602, "S, 
751 , '3'0 JM' .-1 
7512 6026 PLq 
7513 ,30e CL, A CLL 
?5,4 "'" JMIt r ~ITYP£ 
751' eeee LEI- .. " '516 1344 TA'" 1\,1" 

7517 334, DCA LEAUCT 
152a 134, TA~ "1201d 
7521 4146 JM9 r JMSLOC 
1522 234, IS, LEADCT 
7523 ' 'J2~ JMCI .-3 
1524 57', JMI' I LOR 
'525 7376 RTAse, AOnR 
1526 7316 TAge, ADI"lR 
1521 ,,6, RTAtjD, INc;T 
1530 ,,65 TA80, rt~sT 
75 31 13.3 RD~CT2J RO~CT 
1532 0000 CNT4, '" 7533 00rD0 TE~P!5' 0 



7534 
7535 
7536 
7531 
75t4~ 
754' 
7~42 
7543 
7;44 
754' 
7 546 
75., 
7~50 

75" 
7552 
7~'J 
7554 
7555 
75'6 
75" 
756~ 
756' 
7562 
7563 
7564 
7565 
7566 
7567 
7570 
757, 
7572 
7573 

44k'2 
700, ,.7. 
7,70 
7076 
77', 
021!5 
~2'2 
7634 
2200 
00~0 
0000 
7422 
'0032 
7025 
1036 
'4i!5 
"a7 
7,33 
'0 4 2 
7070 
7075 
'432 
7,26 
72'3 
0000 
0000 
p((J00 
001d0 
00~0 
00021 
001d0 

eRrNsr, 
ENn2 • 
ACO, 
LJN K2' 
RP,-US1. 
RN4. 
M2f5. 
M~,2, 

N7!5, 
M2QJ~. 

JMSLOC. 
LEADeT, 
8R~f\lTRJ 

JM~ I 2 
EN~ 
AC 
L I '\il( 
R+' 
-7 
21~ 
2H) 
-144 
20t1) 

o 

" PNTI-IIT 

INST, 0.~",~,~,0,0 
FINKTAe8 
INrT.r'SA 
L.OC~MP·TA8A 
N3".L!TTE, 

~~.~~.~ .. ~~ ..... ~~~ ... ~ .... ~~~~ ..... ~.~ ... ~~ ..... ~ ............ ~. 
A 7'27 
AC 7171 
Ace 753 0 
ADDR 7370 
R 74,,5 
RACi( 732' 
~Rr~ST 753 4 
8Rp~T~ 75510 
C 743~ 
CriECK 7'37 
CHI( 7:5'.510 
eNT 71'57 
CNT2 7351 
(~NT4 753~ 
CRLF' 7'115~ 
CUR~OC 7,~!) 

n 704~ 
DO~IE 726" 
ENn 7e~1 
E~DI" 736' 
E~D2 753' 
FPJ 71~J 



F"II\!O 7'15~ 
~I~2 73.,4 
GO ?~?3 
~ITYI=IE 75",7 
~TY~E 7~~k1 
HYPIoI 716 0 
II 1031! 
INYT 7'61 
INIT2 1353 
IN9T ?56!:» 
J 7,~6 
JMSL.OC 7154 0 
L 713 3 
LOR ?5t~ 
L.OROAL. 737 4 
LEAoeT i~.7 
l..EAOER 73152 
LETTEiIt 1177 
LF 1460 
1..1~ii( 71710 
Llt\l!<2 7537 
LOOJMP 7,,,, 
LOCPNT 73'~ 
LOCS 755' 
LOOPt 7e1£ 
LOOP~ 7~., 
LOOP:! 101j~ 
LOOP4 72J~ 
L..OOP5 72" 
LOOP6 7112 
MN' 736~ 
M 1 73" 
1-1171 735~ 
M2"lZ '54~ 
f>;\212 7543 
M215 75'~ 
M2'.o 736 4 
M2721 731' 
"'10000 '1,70 
M 7 7 PSo 
~7' 735~ 
N 703 0 
N1. 1ps~ 

N260 131" 
N311 7117 
N37' 731~ 
N4 7,6 1 
~75 7544 
o 7 ",,!:I 
OCTPP.JT 11914 
OeTqD 716'+ 
P 72,3 
PNT~IT "2~ 
PRI\jT 126 0 
R '~7!:1 
RO ,,7'+ 
RODeT 7J1~ 
RDOCr2 1531 
qEAO 71r;3 
REA02 1361 



~E~ET 7,.J 
~N4 75" 
~?LUSl 75410 
~T4a4 71~~ 

...,TABS "6t! 
-tTA3C: 75'-~ 
QTABD 75'" 
~~4~ ?,,4 
~26tl 7,,:> 
"'177 13151 
S 7~7VJ 
SUM 1~)J4 

T~8A ?Ut 1 
TABd 7,~J 

TA~C 75,b 
TA~D 15310 
TEMP1 73fot~ 
TEM~2 73~J 
T£~oH~J 71?~ 
1£/14;14 7,?J 
1EM~' 753;) 
T£RII1 134b 
TYp 1~C'll 

Ty"E ".,4 
iYI'e:2 73~' 
J 



• --+ .................................... ~ ................................................................................... -10 .. 

4 't;j" '3'/'~ 
4 it {~ 1 13k?3 
4 41~2 37"1 
4403 13·:i4 
4't04 J711 
4470; 13~5 
44t:"b 3711 
44rJ7 , 3v; 6 
441l 3712 
4411 1315 
4412 3716 
44lj 1313 
4414 :5714 
4415 5725 

4'+ib , 3' 7 
441/ ~7£7 
442{) 13t:jI 
44:J1 3717' 
44.:?2 1 J~ 1 
44?3 3711 
44~4 13~2 
~4~5 3712 
4426 13&:3 
442i 3714 
44~.:.i ,31::4 
4431 371t 
44,~2 57~5 

4433 J';;'~? 
~4~4 '7"-7 
443, 33~~ 
443b 't:l 4 4 
4437 J3J~ 
444,i 1 ~J45 

• I J " 0 t"< :' eAr", ":.1 E 
I J t. f'1 t. S h ·'.1 I",',' •• 8 ..J I": L Y 6' 1 967 

I A ., U I i f U' ~ 1 ' )l.J P r u jo~ A i"~ D L E FLO A T I ft.! G 
IPrHd d:d, ;";~:!!.:i. 1",",15 POIo(Tla~" IS 
I P I A r.; E r: b £! u,·; T H t F L. nAT I N G POI \! T 
IPACKA~~. \ ~Ll~TI~~ 8~EAK~Or~T 15 
I I f.,' 1 E R t:' !"( I:. i ! 'Ii l (, il \ 7. CO f!ti MAN 0 S 1 f\I T !o; t s 
IMnUl ~~~I ~ ~~~X -dRE.~POINT,C -
/ C a r~ T r; \., E \~',- t. i-? d H E. ~ K POI ~J T , REI N S TAT ! \: G 
I T p J.q:) ~ r: ii 1- . :)1 i-t lH'; r 1 0 N , S - S Hi G L EST E P (0 R 
1E.~t' E~'f [VEl Y :1( V £ t:H<E~KPO I NT O~E A~EAD 1 
I A \: J.J M - ..;. IV, P i.,. A. C K 1 0 ~ A C 1-1 I N E ~ ODE. • 
I £ "I i ~ Y 1 f,: 1"'1 1-- L i) ~ T I \! l:I fo1 ODE I S E F FEe TED ti Y 
I i H to C ') t- ;..) A !, U Fl·\; l\i i,J ~ 1"1 • L , MAC H I N E LAN G U AGE 
I D r bUG ~ i '\ G': !' :.J ~ • T 1-1 E Fer) ~ MAN D REP t ACE S 1 ~ E 
IF r, H ~j E Q_' ~ li - '-I ;.\j U 1;\1 (; D p. I N F ,'" a D ~ , T \oj £ 
I c: r, t"; 1'-\ '" :'" U ~ T, ", ,A, L- , 0, R, A i\j i.l P H. A v!:' T J.I E S A ~ E 
IE~F~CT AS 1 ~. ~ODt. 

I r<.j r; It. 1 C "to C ( ,Ii PAT A 8 L e: iN I T H F A C K A r; E 1'), 

Illol!::; OKOG.l':","vSj ~E RELOCATED TO 42~~. 
)(4,,0~' 

bEr,.:::, CI..,' 
TA'" 
Dc.; .. 
Tfj. ... 

;)C f~1 

T ~ F' 

r' C ,', 
T A,:-
'iL 

T.~' 

LIe . 

'.Ill 
: ~ '- jJ, 

r I. \Jet.. 
t. ,~ t:S 

I \..uCB 
't>!.; 

! LUCe 
f..'!'u 

T L uco 
~. ~'4P 

, :,c.S;<2 

IRESET POI~TERS TO OP~~AIIONS T BL. S 
II~ OD~ TO POT~T TO FLOA! INGn~ UG E~ 

IRESET PQI~TE~S IN OO~ Fu~ A ~I AT NG 
18REA~POINT TA~LE 

IMOUIFICAT!O~ IN C INSTRUCTION ~ UP 
T A . ' ...., 0 I N I C H A '\) G E ~ R e: A f( pOI N T 1 \) S T ~ i.1 C T I i J N C, ;c, t 
U C t, 1 I IJ eel r~ 
Jrtil::: 1 (llJP 

1M l~ THU~TlS~ - SWITCH TO MAC~INE MOnE. 
I T H to ~ I=' ':i ~ t. ill. l 0 L D P n 1 NT E R S A tv D T A ~ L E S MUST 
18~ ~. PL AI,Jr:" i.:. 

M , -j ~ , i L ~1 ~ 

;ji,; '. ! t, JC A 
TAt 'L!JO 

:jG' j !_ uL8 
TAr L";~ 
;)t,., ,. T i vCC 
r,.;.: :_!j U 

:' L' i ',.;C fj 
1 A' ,i_ i d I i\ 
i; L; \ 1 'd C ~ I N 
T ~" L ~; I ,. L 
LL . ~ c:.S I, ~ 

J r'! ;; I r' )) p 

eR~~Nr. 1 ILOCATrO~ OF HETU~~ FRU~ A~ 
TA, ~~'T II~JTFAORETtvE 8REA< Pal hJ I 

;r~ '"' 1:'K t. 
T to' ~. 'i 

1 Ii< ' -• ., 



:.. '4 c 1 ~3j3 
~'H 2 It'+b 
·;<'1.5 3334 
.444 47Js 
• .:; 4; 44 ~)6 
/~ '+ 4 b 13J2 
: 44/ 30 4 4 

<. -4" .:, 13.53 
... <1,,1 1Q'+5 
44'3t 1334 
t.:.~'i3 ~0't6 

<+"+'i'l 7241-
4455 13~6 
44156 37,5, 
44C;1 173, 
446 (~ 37J? 
441)1 5cII.-'2J 
44~2 17 4 7 
4463 33.54 
4'+~4 17J4 
446:> 7b4? 
4466 530.53 
44~7 13J6 
4'+ 7,' 47.57 
4471 152 1 6 
447, 47 4 1 
4473 47'+2 
4414 13 4 3 
4475 ,,'+4 
447~ '326 
4471 574; 
4::U" 1325 
4~:A 1 ~744 
4~l2 ,:)7 4 6 

4~?3 45 4 1 
4~(i!4 45°3 
4~i'I~ .577 
45~b 4b£!!1 
4~',l\7 l7o~ 
4:>1t :370., 
45 i I 43~5 

4~'2 43~7 4' ~ ~ • i~' 1 7 
'+~" '+ 43J4 
4'15 ~774 
4::>10 42'H 
451/ 3777 
45,;.: 43~, 
4~?1 41 J f, 

4"2 ",30" 
4,?3 44~2 
,,~)~ 12122 
I.j~?; 'b.e~ 
~~~tl } t, 4'?\ 

,j::>?1 '5bi~ 
4 ,,~ i 421:2 
~'~l 50::>5 

"'1~ ,~" II ;:' ;. 

;it;, M l.'!-; L.J 

r Q, 'j G 

j)~' L,';'U 
,J:'1 c, r r: i"\ U;' :.2 

1 A f' r' iC k' 

DC I' !, i~ 

fAI ;'U~u 

i,it,.;,· ...... 

S I' 
T~'" :;r 0 t'(E 
u r,; :. r l~ IJ :? 
T A ~', J f'; iJ 2 
ij(,;,', T P,HI..IT 

il'l!':! "E r:~ 
T io:' 1 C IAHD 
i> C ~ i, {, ~ iJ 

rAr 1 LiJ~D 

SZII "1,-'1 I~ETC~ I~STRUCTrON.w'B IT F'£XT? 
, ,I ""1 0 [ fH-(i( P "J TIN 0 ,.. ~U: - E N T J: R tNT E R ~ RET E H 
TA'";,,,:l.-( IYES-ENTER M ~ODES. TYPE liP 

SSt 

,.I ;H~ I T f PIT 
J "I c I E ~ T F. R 
,Ji"i~ ;';;:)FT 
J ri r"~ 1 I=" L ,'" G 1 1 
l~' -r::fL.uc 
.J ~ f' r '" Co :\1 0 ? 
T A'~ ..; r '11"< E. 
.. ! jw' CI 1 ~ ~ L u S ~ 

;;, E 'T' P ,I r J T "" } . I '" IF~ E r I f ~ N 
[, C ." I l Co '\i C 2 
Ji"l~ I :-: 1 

len N S T'" T S ':\'; r'r) I ,\I r E' ~ 9 
i"EwAI L~"I-<'> 

\jE'/i::I, U.; .. 5.' 
rilE:, ~, 
\: E. ~' lJ , 

LUrA, 
LUre, 
LO,..,L,; , 
LU!"'IJ, 
[\iE" i::Il ,~ • 
L U r, ~ 1,\' • 
NI:>,.:JMP, 
HE~f'i2' 

o L 1"'11"" 

OL..Dt:;, 
uL"(.;, 
°LnlJ, 
0Lnc J\!. 
OL7" r !~ J. 
UI,j!', 
STI"l~E, 
F P'i 1 , 
PNTt-IT, 
r.'c ',)1 

E.X!::', 

,(\ 1) f' "'( .: 

I " :::> I '. 

K T ,,\ , 
~Tr 
~ r f ' 

17 
~~ T ;", T 

57'tt 
Pt.c:.;t:.T-? 
LET"!.:.,", 

LU!"l~ 
toUr, .. 
I i'l,: I 
,,1,'1 c: \ ? 

1~'~ 
E\ r' 

~~. 

P,,:T',.j I ' 
;; 0 ~~.., 

iW1 MODE 
ISINGLE ST~P ~OUTr~E.~~St:.T pn,~ FR 
'FIND INSTQUCTION r~o~ GIVE~ An ~E S 
I C ~ A ~ G e: POt l\; T ~ ~ I N 8 R e: A r< ~ [I I i'oi T ~ IJ T f\j E 

, I 1\1 S E R T 8 R !!' A I( p Q I NT. T ,.: E ,( T REG Y T E 
'ENTER a'R"UTTNE 
FROM 8. RE~ET POINTER TO E~D 

IE\JTER CONTlflJuE ROIJl INt: 



4~:'t3 
t~ ~:l4 

4"~; 
A~10 

4:;'~7 

4:'~t 

4,41 
4:14d 
4'4.$ 
4~44 

4;;'45 
4:'40 
4")47 

4'5t 
4'51 
4;52 
"';;3 
4'54 
4''55 
45'50 
4:;'1157 
4:>;;'C 
'+'~1 

4'~c' 

4,lj3 
4'~4 

4'65 
',6b 
4~"7 
4!:>7 !; 
"'71 
4'?~ 

Iot"'j 
r.i:?74 

4"75 
4:nb 
4")77 
'iCLj(i 

40/1 
40tJ2 

46 11 3 
~ol't 

£t 0 :,':> 
4006 
4o{·7 
401 a 
40' 1 

40' 2 
40 1 ~ 
40 1 ~ 

1\ ~~~ :.;::: ~ 

• {}»? 

~, Cl~ 

,',3J~ 

43/1 
43.52\ 
4243 
42"~ 
45;j~ 

43.55 
421 2 
4232 
7401 
1401 
1402 
74/6 
74'1 
1464 
7474 
74"5 
74'6 
7475 
7403 
74 0 2 

~bJ3 
36~6 

30 3 7 
4~iJ5 

3 7 t,7 
17J3 
36l+~ 

447'2 
167b 

42J2 
t41 b 
<4 :~: , 3 
t~ i.t.6? 

;i't1_1/j 
,~ 01()/J 
;:lr~)~ 

00i6~ 

.bitiJ~ 

'.)iO'Ll~ 

\~~ \Q It) l 
!:0~%! 

/\v01Z 
:r k; d ~ 
.,' !: ~j {; 

." i J'l 
.~ /' J (!'l 

rlUI:/U, 
LUPU, 
CN: t 2, 
uPt,ri, 
lYt:>lT, 
CT~t:lU, 

~s!:' 1 , 
F l~' J.J! I • 

RETLJC. 
LE.·.l,.ir, 
bP: va?, 
C 1 • 

L.~ 

~.51-

I)' t 
T~--L: 

u t;..c c: l 

r i " 
R t. 't i-' ,.' 'J 

I:: ; .. ~ ~, 

~",;::-, 

I f\l ~ T 2. , L'. ~ • • • • , " , '), " 

Xo 
7 '(.. 



'iOfiJ 
SO; 1 

d:>'<! 
<0 J 
,e ': ~ 
'1(;\-" 

:'0"0 

'0 7 

3e I 1 
,So 12 
3b 1.3 
,) 0 1 ., 

.5615 
Jolb 
.5617 
"36'(; 
3621 
302~ 
.)023 
36?4 
30'!; 
30?b 
-SO?] 

~6J~ 
36~1 
3632 
.3633 
5b~4 

.!6~5 
:H)3b 
-Sb~7 

304f 
3041 
J64c 

~0~3 

304" 
<04:; 
.H>40 
.se47 
3b~{) 

36~1 
3brs~ 
3653 
~b'54 

.3 biJ) 5 
~6~6 

5051 
~ b~ w:) 

~b~1 
"50(0)2 
~b~d 

s (:)" ~ 
5o,,; 
~o~ 6 

,.,~46 
Io.{;(b 

475~ 
47~~ 

47=>4 
1355 
:'53!')1 
1 30 ,~ 
33()1 
13b2 
3Jb3 
176J 
33J7 
6~J4 

1701 
765;14 
'373, 
2361 
236J 
2357 
~213 
~2:o~ 

47 0 5 
33b6 
,706 
43\!J5 
152112 
4705 
3706 
,-J06 
152..1, 
'31)6 
1366 
43;:15 
,,~J~ 

47 0 5 
::!36, 
47 0 5 
7~t+l 

33 0 3 
'75, 
136, 
43~5 
1367 
47~4 
137~ 
3357 
1 7b 1 
43~5 
,3 0 1 
,3 b3 
?6?Z 
52:.)2 
?3b1 

'3'7 

LUrY 1, 

r 1 • 

r. , 

lLt' 
~i..C! 
JI>~ ("'(u: 

. ..1,'1": ,~i:.L;D IREAD A 1\JU y 8ER 
,J I~ e; rl' Y P E 
TAn ;~ I~E~rT CONSTA~TS 

'. r .,,\ 

T~: .iTtijQ 

'If';' f ~ ~~ 

r~!' 'i~"Pj 

UC' r ..... Hd 
TAl" ! TA;;b 
DC' ~;~~~I'( 

~f1c 

T~' { T~t:IA 

Si\.~ \A 
Jf-iO I ('!"1t:C~ 

181 r~;.c~ 
IS, f",Pd 
IS., .' r T 

,11'01:;'1 u) 0 t-I 1 
,.1i'j;l .; h iJ ... 1 
Jf"1~ T 0~TRn 

L' c.~. ~; U Q L I) C 
TAn I CiJro<LOC 
,-I M ~ I) r: 'T joI \ T 
JrlC) t'lil' 

,J M ~ T ( J L; T R 0 
U.;· r CUHLOC 
I~? i;d~L.(jC 

IS'" , I) rI L .J C 
TA'"' ~U'4LI)C 

JM~ Il(,;Tt-INT 

.,i "'i~ 'I .. ..s 

\' tJ· [. T I 
JI">~ , UIJrRU 
c.; , '. 
lJ C ; i=' J ~. 
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T ~H\ 1:\ I I 
J !'1 c:: ! JI"; T I-',i T 
TAn o.4YPr; 
JMC:: , TYPE 
TAr" \''1 
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TA~ FI'" 
SNA <L~ 

J f'~ = 
IS' ' ( I 
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Ip·JTER REQIJESTED RI"lUT I ',E 

I C A '" 'T IDE ~I T I F Y " REA 0 A r, A t 1\1 

IO~EN J~STRUCTION 
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II~SERT IN9TRUCTIO~ 

INEXT REGl"lTER RECUESTEl 

IOCTAI. OliM:I Rr:QUESTED 
IRECO~D FI~ST AND LAST 
IOF ~EOUESTED ~EGISTERS 

'OUTPUT 4 SE:OliENTYAL. RE'GISTER 

IFINtS~ED? 



,30" 7 
3071 
30'11 
,5072 
3013 
j074 
,307, 
3070 
·307/ 
3/0(' 
37;111 
37?2 
37rJ;J 
~7?4 
310, 
~7r6 

37"7 
3. I 1 (.,i 

.31 11 

.3 /12 
3/!J 
3/,,, 
3/15 
311t~ 

371 7 
3 1')1; 
37?1 
,37?2 

37?3 

3/:?,,+ 
3/?5 
3/?0 

3/'?7 
3/3i, 
3/~' 
3/32 
3/~J 

,~I 1" 
3733 
~/~6 

31~7 
314c 

3/4' 
5742 
3/43 
5/44 
3/4; 
5140 
3147 
.3/5[ 
3151 
3/52 
3/53 
.3754 
375, 
31'ib 
37~7 

31 f-: t) 

.5/1.\ 

5c::?1 
'32'~ 
470; 
~3b1 

47'2 
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33tl1 
~75, 
1371 
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,372 
52/4 
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3374 
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47:;4 
13/0j 
33 / 3 
1374 
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'~~6 
~37. 
13;4 
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510 1 1 1321 
5t12 ::57i' 
5(;13 '317 
5~1'i 37ci1 
5~1' 573, 

5~1b 1323 
51.:11 7 3713 
:jia20 1324 
5021 3714 
51622 1325 
5~23 3715 
5~?4 1326 
5;O,S 3716 
5tl26 1321 
5/)')7 3721. 
So3i!; 13..sZ 
5~-31 3122 
5/)32 5731 
5~33 2J~kJ~ 

StdJ4 1732 
S~35 33~7 
5tt:i36 1k'44 
:>l37 J335 
51Cl4~ 1ic1 4 5 

I:H~r.~=:>~~0 

IJAMES HOT~MAR .,' JuLY 6,1967 

14 WOR" PAikK\;Oillt 
IAn~ITTUNS 10 OUP TU ~ANDLE FLOATING 
IP~lNT Ue:l:hi.2Gli'J~. TI-I15 PORTION IS 
IPLACE" BElU~ TrlE F~OATING POINT 
IPA~KAGE. ~ FLO~TING BREAKPUINT lS 
Il~TEH~HET,vE 0~17. CO~MAND5 IN THtS 
IMnUE 6~E. d XXXX -6REAKPOINT,C -
IC"~TINuE AFTER 8REAKPOINT,REINSTATING 
Il~APPFD IvSTRUCTION.S-StNGLE STEP (OR 
1~~fECTIVELY MOVE BHEAKPOINT ONE A~EAO) 
IA~IU M - J,H'1P RACK lO MACHINE MODE. 
IE~lHY 1~r0 ~LVATING ~OD~ IS EFFECTED 8Y 
I 1 j.j I:. C n M M A " I : f 11\1 N u R MAL. , MACHINE L A I\J G U AGE 
11.) F' buG r, I N G ri J D F • T ~ E F COM MAN 0 R £ P lAC EST H E 
IFOHME~ J rUM~~ND IN COP. IN F MODE, THE 
IC~HMA~DS "a,N,A,L,D,R, AND P HAV£ T~E SA~£ 
IEFfEOT AS 1~ ~ MOO~. 
x~'~2 

TAr':E\o;~ 

DCA 1 LuCA 
TA!'I ~,'£i.d 

!.Jet, r LJGB 
TAr~ "Et..'\'; 
Ot;r ! [uGe 
TA" \t,,··J,J 

Ur.;r J I \JeD 
1 Il. " 1\; £ " J !'1 P 
U~ 1 ~I:.S"'l2 

T A' '~_ ,- dIN 

DL:J' r I UC8IN 
,IMP I t"'lJP 

IRESET POINTERS TO OPERAl tONS T RL S 
IJN OOP TO POTNT TO FLOATING O~ UG ER 

IRESET POl~TERS IN ODp FUR A FL AT N~ 
18REA~POINT TA8~E 

I~ODIFICATJO~ IN C INSTR0CTIQ~ 1~ 
I C ~ A (l! G E 8 R £ A I( pal NT 1!~ S T Rue T ION -m 

If"! 1 ty S T HUe, 1 U j., - S;oj 1 T C ~ TOM A C ~ pi E MaD E • 
IT~lR£~UR~ ~LL ULD ~OlNTERS AND TAALES MUST 
1t5~ REoI..ACF="U, 
M, TAn i1LDA 

OCA } LUCA 
T A. f, IlL i.J d 

fj C t, r I, U C 8 
TAn fill)\,; 

DC:. I L.UCe 
1 At" liLDU 
O(,;~ T !\JeD 
T /lA, n I) L I' d I ;\1 

D C t I I U C !oj 11\1 

T A f: I.! L II I AD 
DCt, f f-'C.SM2 
Jr!p T "',uP 

HR~~NT. 0 ILOCATION OF ~ETURM FpOM A~ 
TA~ ~~~T IINTERPRETIVE BREAK POINT 
o C 1 ~ T r-' rt E 
TII\r- .l 

DC h )CI-J 

T A ~\ ? 



:;it,;41 33J6 U (; fl. ~~ I) ~ U 
'~4t ,(046 TA'"\ 40 
i;)V.? <43 334~ Dt:;. '~lf'"JjJL 

51C44 10 4 1 TA"1 ("7 
.,045 ~3J, j) C .~ lei I..; lJ 
.,t4b t47~1 .,JMC I (;rlLF2 
,>iJ47 44lj6 .J!'l'!C:: J "., 

5:cr;() 1335 TA'" I:.XP 
~~Sl ~~44 DC t, 44 

51052 ,3.36 TAl'I H!ii11.l 
5it.1'53 30~5 DCA 45 
51054 t34~ TAr: l\.iJL;LJL 
51C55 :5046 DC" &it> 
!":)015b .331 TAr: UJRU 
'51(J57 3~4, DCA "'/ 
.,it:l6t1 724;J, 5T t. 

1Oj~ ~,; '347 TM'I STf1Ht. 
~!O~C:! 37J4 DCf. I r.W2 
5ici63 17.54 TA r~ 1 GiJll! 
r;eI~4 ~733 D~'· I Pf\iHofT 
.,0'-'5 52~0 JMP ~itG~ 

r;~~6 1744 I-iE~t., TAt, J crA8D IRETUR~ FR"~ 0 ROUTINE IN oOP 
5()~7 3331 DCA l(;~lJ 

~i)7() 1731 T~'" I LURD 
5~ 71 7642' SZ ;\ eLf IFETCH INSTRUCTION.wAg IT FEXT? 
5t72 5633 ,JM et T ~HKPN'I ItIJOillRE-ENT!R T~TERPRETEt( 

"~73 '34~ TAl"'· UP 11,1"( IVES-E~ITER M MODEs.TYPE UP ARR" 
5~74 4743 JMC:: J 'tl'PIT 
"()75 5216 JMP ; IENTER /IIi MODE 
'~7b 47 4 5 SS, .J M CI T PlSET ISINGLE STEP ROUTY"lE.RESlT po r ~I ER 
?'t.I77 '746 JMt;; 1 F !;\j 0 I T IFIND T~STRUCTIO~ r:ROM GIVEN .0 ~E S 
,1~1O 13521 TAn RE1L.OC IC~ANGE PO'~TER hI BREA~PO!NT " UT NE 
51? 1 ~751 DC"' 1 Lt.ND2 
" 1,> ( 1341 TAr ~ T (JtO(E IINSERT BFU~AI<PC I NT AT NEXT R!:CU T£ 
~ l.AJ 5752 JMP 1 PPLUS, IENTER 8 ROUTtNE 
51fJ4 133. HE. T P 1\1 T • TA'" (·foP IF!ETURr>. FROM ~ , RESET POINTER TCJ E'lD 
51?; 375, [J t,; I; 1 Lc.~D2 
~ 1 (lib 5753 J""D I C 1 IENTER CONTINUE ~OUTI~E 

IC~I\4STAi\JTS A,! r: ~OII\1Te:RS 
51~7 5,54 1\ii::i..JA, LETH2 
51 t ~ 51701 NEwt;, LOr"S~' 
~:d , 1 ~2k14 NE.I.JC, ADf'R? 
5 i 12 5213 ~E.~u, I 1\ c: 'r .~ 

5113 4362' LOrA, GrAb':' 

5114 4362 LO~t:ll RT (, d"'1 
~ 11 5 .725 LOr,C, RTt-~C 
511 b 47"1 LOr,U, RT e b" 
, 1 1 7 ~01, N£~:t::sIN, 

' 7 
51::?() 4734 I.. (j r"" l,lj , fit'(' :'.ST 
~121 5774 f'~ t. .,; J N\ P • 57,4 
:'1'2 464, t-(E.~M2, RE~t:r-,; 

,,'~.s 4377 OLT"lA, LE'T'T~~ ,,1'4 475, OLl"'C, LOrS 
~i?5 4576 ULriC, AUrR 
51?6 4765 tJL.nu, JN~T 
~ H~7 .4 i1J 2 IJLnr;, 1 i\i. JI"1\O; I 2 
513;0 '222 OLnTAD, ,2,2 
51 J 1 42t2 OiJp, F.:.'I/" 
~132 56'''0 F P ~ T , 5b' I; 

51:33 4622 PN'I'I"'q, Ph' .. r. T T 



';)134 
5 135 
~136 
~1~7 

514{) 
5 j 4' 
5142 
5143 
5144 
5145 
5146 
5147 
51se 
5151 
5152 
5153 
5154 
5,'55 
5156 
51151 
516tl 
5161 
5162 
5163 
5 1 64 
5165 
5166 
51~7 

511~ 

5j 7 1 
5172 
5173 

5174 
5175 
5 , 76 

~1'7 
52~l 

52'" 
~2~2 

5601 
i!,~00. 

~:~ 2! \{, 2l 
(/ til) 'I 

v<0~~ 
4of)~ 

-:,3.56 
47\61 
"73~ 
'~43 
4653 
~0i00 

"~4 
'735 
.612 
4632 
74fJ1 
'~b1 
7402 
7476 
7471 
'464 
7474 
7455 
74~6 
7475 
1403 
146~ 

4233 
42~6 
4237 
4605 
43~? 
4333 
4243 

'50 76 
4216 
46J2 
50 16 

G02, 
E.X~, 

rlOQU, 
LUrH,p 
MlnuL, 
CR! 1-2, 
UP"H, 
Ty~ll' 
CT:.t:!D' 
RS~T, 
Fl~,:Ulr. 
ST~RE, 

RETL.OC. 
L.E ;"d)2, 
"PI lJS~ C, ~ · 

52 iJ1 3 
:,2~4 

44 13 LO~S2' 
9!~~:a 

52°5 
52?b 
~2"'7 

0i3~j~ 

k.:0tz 
~04~ 

521 ~ (..Hl0~ 
5211 1l~0~ 

LF 
3~ .. 
rye> 
TAt.'· j) 

Rt.C:;c. T 
F I •. Lj 

R£ TP;, 1 
EN\",~ 
R+&; 
C 

5212 ~0~~ ADnH2' 0,~ •• ,~,J,~,0 
521 :3 ?\ Ia () ~ 
'5214 \~i00~ 
5215 ?~.J2 
5216 J,i.()~~ 

5~'7 0k3it1~ 
52?o 0000 
5221 ~~00 IN~12' 0,~,~",~,~,~ 

x6 

72?\I 
5bl~ 

H K of tJ ", I I I ~ 1 E R P H ETA T I 0 ~I T A J:I LEO F PAC ~ A r; t 



I, !: : ~ - u C' 8,i ::i G I i~ G I'"~U~k4M - ,J A" ~_ ~ PuTl-lf'IlAN 6/15/07 

)(4,~~ 

4c:~~ 6~"6 TL~ 
4~;i 1 ~0C!6 PLl;; 
42"2 47~2 ENf'11 .JMc: I CrcLF" 
42/3 47!;)3 ,Jr-j~ 1 Ri:.AD IREAD A NUMBER 
..... 2, .. 4 47~4 JMt: r TYPe: 
4ii::?5 '3'5 TAr " • 4 IRE~ET CONSTANTS 
42/b :535, 01",;; ~>i 

42~7 1:3b" TA" HrAd'\ 
42ft; ~301 DCb r I.i HJ.\ 
4211 13b~ TAI'I f-~rAd8 

4212 3303 DCA 'fjj.8d 

4213 1703 LUnP" TAn I T~B~ 
4ii::14 3337 DC" CHECK 
4215 60~4 KR~ 

4~16 1761 roAn I T~t3A IIDENTIFy QEQuEST 
4217 765~ SNio ":I~ A 
422i; 57 37 JMP I CriECK IEt.JTER REQUESTED R nu T I t\1E: 
4221 236, IS1 TloIp~ 
4222 2363 IS7 l ~FH~ 
4223 2351 IS, ('[\J T 
4~~4 ~213 JMP LOO~' 
4225 52(213 JME:! E'\10+1 ICAN'T !OE~TIF''t'''READ AGAIN 
42?6 4705 U, JM~ T OL:TRD IOlSEN INSTRUCTION 
4227 J3b6 DC!' ClJ~LOC 
4~3il 17 0 6 TAl' I CURLOC 
4231 43~5 JM~ i:CTjJi\jT ITYPE CONTF.:~T9 
42~2 52~2 .. 1M I) ~ !.,~ n 
4233 4705 t 1 • JM~ I Ol;TRO IINSERT !NST~UCTIO\J 
4234 37~6 net r ~I,)RLOC 

4235 ~366 l~? " l,;:J L. 0 C 
4~~b '52 Li 2 JM~ ~i r) 

4~37 '-3 0 6 1 .... ' , IS? '~lJ P L. IJ C J~EXT qEGl!llTE~ REo UES TE :~! 
4~4t; 1366 TAr '; Li R L. 'J C 
4241 43~5 J/,j~ ';CTt"'\IT 
'24~ 5232 J:-I" I l"~ 

4~43 47 0 5 U, JM~ T O~rRD IOCTAL DUM' RrQUEsTED 
4~44 ~36, I)Ct I ~,; T I IRECORD FIRST AND LAST 
'+~4; 47 6 5 ..JM~ I r"ll;TRD IOF' REChJES'EO REGISTE~S 
4~4b ?~41 I; 1 t, 
4i47 33 6 3 DC ~, F l ['I 

42~t '7 52 LO!"'lf-' 2 , JMC: T CMLF 
4d5' 13 6 1 TAl" J !\' J I 
4~52 43 iV 5 J!"it: JCTtJ;q 
4"53 1367 Tj.\,r' "'y[:;lH 

4,54 .7=>4 ,,1i'"\L".: t TfPE 
'1,155 1:370 T~~ "'I. 

4236 ~357 nc, l.,;i\!T 

4257 1701 L(J!"'!I'":!, TA'" ! I'" r T IOUT~uT ~ !E:~UENTIAL ~EGISTE~ 
42..",I.J 43 0; "If-I' £iCl ;J\IT 

'~~1 136, T ~' J' ! I Jf='INIS~ED' 
4e::f,2 13 6 3 TA' ~' r ~ I 
4&:::~3 1b'~ SI\i!, C-lA 
42h't 52 lJ 2 ,Jt": ;:) ;,1, 

~2~' '-3~1 1~7 ,II 

' ... 21, b 23', J :::;'1 -', T 



4~67 
4~7id 

4121, 
4t:72 
4273 
4274 
4~75 

4276 
4277 
43?c 
4J?, 
4J::- , 
4J;,~J 

4304 
4J05 
4,3/' b 
4J;; 7 
4J4/i 

4J 11 
4.512 
43~J 

4,314 

4315 
4,3~b 

4317 
4.3?i: 
AJ21 
4.522 
4.323 

43:?4 
43" 
4 j'?b 
4J:;7 
4311> 
A331 
4J~2 

4J33 
'3~4 
4.335 
4J:36 
4.337 
434l 
4341 
4342 
43~3 

4344 
4j45 
4J40 
4347 
435/ 
4~51 

~3t;2 
4J'33 

4J'?4 

4.555 
4.3'56 
43=;7 
'1j~b 

4j"1 

52!:)? 
~25~ 
47e>5 
J3e>1 
47~2 
74~~2 

57 6 1 
'7b5 
33fl1 
47~2 
1371 
'1 I ~ 
1372 
~274 
0k'.i~1e' 

3374 
1375 
4754 
137~ 
3373 
1374 
"~4 
?0~6 
3374 
1374 
7(0104 

i?35b 
1376 
47'4 

2373 
5313 
57115 
1372 
43 3 7 
3372 
52Vj2 
1371 
.337 
3371 
52 ic1 2 
~01t0 

43~5 

47'2 
47'3 
47'4 
6(134 
1364 
76 4 0 
5205 
47 0 5 
57J7 
4606 
~674 
47iJ1 
77b4 
~~!6? 

0"'if)e! 
4377 
4377 

s, 

,JM;) UfJt-J3 
JM!=l UUf-lt! 
JMC {!~rRD 

iJC t. L ~.CJMP 
,!MC: T C1LF" 

GO. ~L.'t 

R, 
.-,roI O LI.JCJMP 
,..I M c: r f} (.; T R D 
DC [. LUCJ!1P 
•• H"i ~ I C rt L F" 
TA~: LI1>H\ 
ell ~AP 

TA'" '~c 
JI"II: ;:;0 

IRU~ WITH PRE~ET A~ 
I AND L t NK q£QliESTE"l 

UCTP~T. ! IQCT.L PRI~T SUB-R~UTtNE 
DC" T~M~4 
T ~ f\ ',;;4 ~ 
.)I"i(;;; I TYPE 
,.. A '\ . 04 

L!(;t 'ft",;tJ..; 
LOnP6, TA~ 1~~~4 

t. , 

CrtLr, 
H£ ,H)' 
TY~t., 
"-i\4' 
M7. 
CNT, 
~TAt;t.' 
rAQA' 

CL.L ." il.L 
RT I 

GC' iE·-.!i-'4 
T A~; 1 t..'1, ~ 4 

t'.,\!'''; ,-·7 
T~P~ F'd~lJ 

,Jr·,~ i , '(PE 

I~, rf.t..iI"'J 
JMo I.Uni-'6 
"I r-" 0 ) ('I L: T P ~.J T 
T~~.~ lAC REFERENCED 
,j1~; ''': '.!- r;: \,; I( 
[j';.< t;C IRE-INSE~T AC 
.JI'.r; ::',"0 
T A. r L i :,:r<., 

,J~~ C~F~~K 

ILINK REFERENcED 

u~· Ll~~ IRE-INSERT L.INK 
.J~i!:l EI\!l"l 

ICHE~K FOR INSERT ~EQuEST 
,Jl"l~ 'iCTPNT 
,J i"i ~ Y C rll F 
.jM~ 4t:.AO 
.I!';~ TYPE 
~fo<c: 

TA" !' 1 
sZ t __ ~I_A 

..Jf',~ ... i:H'3 ICONT 1 i\.IUE AS USUAL 
II' c:; T r~TRn 

J,H'! CH£.C~ 

LF ICUNSTANTS AND iJARtABLE.S 

LE" I"'" 
L t. ; : ... " 



4.j6t 47~' 
4Jt,3 47~1 
43~'+ 1407 
4J~, 4~13 
4J"'e, ~,:~IG~ 

4.!;,~7 ?2~5 
4,j7t 7714 
4j11 I~ 00 t5 

~J72 ~0k10 
4373 (j' 0r:,~ 

4374 ('iOiU('l 

4375 '>;2~Qj 
4j76 "'2b~ 
4377 7407 
44~0 74b, 
44 iil , 7402 
44"'2 7476 
4403 7477 
4 4~'" 7404 
4'P,5 7474 
44/:0 74?5 
44Hl 74'6 
441.1 7475 
4411 74/';! 
4'+12 140 \~ 
44&+f3 ~3"0 
4""4 74~2 
4415 76('4 
4't10 113/5 
4417 764~ 
4'12~ 13b~ 
4421 1365 
44~2 33"73 
4423 1373 
44'4 ~714 
4'1~5 14.·~ 

4'1~0 ?bv;4 
44')1 7 i!t~ 1 
443ti 33'1 
'1411 47'2 

44~2 74~2 
443.3 '6..:i 4 
44'34 33'3 
4'+~5 74 VJ 2 
4 4 ,~b 7b\1)4 

4437 33'4 
4 '14 i: 13'5 
4441 33'6 
4"4" 71 c:;/: 

4'+43 1353 
4'144 4206 
4445 13"7 
~. 44b 33j~ 

4'147 17'3 
44" i..' odlio6 
'+'tSl 1353 
44152 70 4 1 
4t.;5J 13~4 

~ll'\dH, I_ll !'"'~, 

TA:ld, lU~~ 

;"J 1 1 I -J~ 

OCT r1 U, I-IU"'.· i 
CUQLO~ • .. -; 

""y"H, 2'~ 
.I,j 4 J -4 
Ll!\r'\, . 
~C. ~~ ; 
TE ... p3, /} 

T £' .. P4 I ,. 
~24~, 24' 
~2~~, 20 

1_ I::. T fER J - J 1 1 , _ 3 1 1 I - .5 , 6 , _ ~ 0 2 , • J 0 , • _ J 1 4 • - 3 0 4 

-J~J.·3~~,-J~3'·J~6'-J20 
P, DC~ r,~K I~EMORY ~UNC~ ~EQU,STrD 

i-1L,. 
LAC:: 
.Ai\! r" , 1 

r.:..Z iI \.l.A 

T~", "':TV~E 
r p. f\ r y f,.)t:.2 
DC,'" i . '.1 C fJ eJT 

T A' 1. \.i C tJ ,-.; T 
;j L (, I. l i.jr~ CAL. 
'""L'" 
LAc:: 
Clf 
<: t.,;. ~.,' T c! 

JMC I LtAvEH 

I. O~p 4, HL.'" 
LAc: 

UCi, T'Tlt 
!-ILl 

L~~ 
'jC I :, c! 
T t, " 71 
~) C .. 17 
51 ! 

TA :' t '" I I c: 
.. jM(' ~~, I .. ~ r 
TA'" "'77 
~, L,' ,,7 
fAr I 1 Ii 1 T2 
,)Mt ... ~ T ;~ T 
TAr I ... 1 I ? 
C 1 " 
T ~, .. 1 t. 



44'514 76'0 ~;\ij; ~;L AI. 

4'f55 520~ Jt·~ ;. fi t.-I:,. 

4450 2.3~3 IS? 1 -.. i i2 
4457 52 4 7 .-'Mr, ~._ 0 (; ~, 
44,., ;'1 ?351 DO 1\' I:. , I~1 _. ,r, 
44~1 S2j2 ,HH; !._ i) f 1"'4 
44~2 13"~ T A t~ t"11' 

44~~ 4266 JMc ;- i'\ I 1\ T 
44~4 47~2 .. IM~ T It.ADEH 
44~S c; 7 f'1 .. IMP ! F!~ D I T 
44~6 ~: 0t ~ PH Tr.,jT, i/1 IBINARY FORMAT PR 1 "T 
4467 3362 Dell T E)-"~ 1 
44?~ 13 6 2 TAl"' TE~jJ' 
447, ?l12 
4'+7~ 7b'2 
4473 7il12 RT~JR1.,~TR 

4474 J356 ANn ~.- 77 
4415 4304 ,JM~ ~i.Jr-' 

4476 '77'3 JM~ . I uCPNT i 

4477 1302 TAr- T E:>- r' 1 
4 5 :-~" ""3'7 il i\ r. ,~- 7 7 
45,1\ , 4304 JI"it:: Suiv' 
4:'~2 4773 JMI: T L\.JCPN T 
4''i3 '5666 ,JMP I Pf.(If\;T 
4,'-14 i01J1I su ... , "if 

4'~5 330J Lie- T£";1'"2 
4~t~6 1303 TAr: 1 E~~~2 
4,,,7 13:;'2 TA,' r',..1< 

4'1t! ~3'~ uc: '"' "'" ~~ 
4:>1 t '36~ T A ,< 1 E,"\P2 

4'12 '57~4 .jj'>je 1 SU," 

45 4 3 ClI6~~ RDrt.:T, /., ICCT4L Re:AD S U 8 - R OUT I "'i E 
4'14 13 0 4 TAf'I ? t I; 

4'~5 t705 .J Me: I TYPE2 
4'16 33 0 3 JC' 1£:,:r·r"2 
4'17 1366 Tiilf .-'l\j'i 

4~'i6 3302 eel' Tt:.~i-' j 

4'21 4707 BArK, ,1~iC 1 ol:.A02 

4'22 47b5 oJ i"'1 c: I rYPE2 
4'23 6~J4 t<.H(: 
4~~4 13791 rA~ ';'37' 
4,'5 7b5~ S !.~ " f~ L ,t>. 

45:?b 53 4 6 Jl'iP i£I-o,'1 

4'?7 6ii J 4 ~H~ 

4'~( 03'1, ,I) ~~, ,- ,) 7 () 

4'31 1372 TA r' <~l- ilJ 

4'3; 764~ Sl ,\ -'I ~ 

4'~J 53~1 .J i'>." -',-(;1'\ 

4','3" 1303 T A" It>t-'2 
4'~5 71":11 eLi " ... I~ 

4'36 7"<6 R1' 
4'~7 3303 1.1~ t T E' I-' £1 

4'4~ 603. ': ,.,:~ 

4'41 1372 TA,' - ') '- ~ 

4:>42 13 b 3 l' p.', r E ~- i'" ~ 

4543 33 0 3 JC'- 1 e "r- ~ 
4'44 ~3b2 IS7 : -:-: .-, r-J 1 

454:; 53~1 ,J"" t' ! .,.('r'\ 

4~4b 13 6 3 T£el"l, TA" i ",," t"' i 



4?47 5713 Jr"iD T fJ.;'JCT 
4'5~ '10>{.'7\ CHv., r, 

ICOI'>iSTA;~TS A ~~ [; VARIABLES 
4:;)t;1 ~':;Q;6 21 C I'll 'l" i:::: • 
4?52 -4715 L.ELd;Ek, LJ.l: 

'+'5.3 'I; ~ fj <:l 11\IIT~, .~ 

4?54 ','0·J11 r: 1 ~I i:::: , 

4'~~ } 117 1"11' I , ll, 
4~50 ,1'1 • .' 7] i'" 7" 77 
4?57 (,~ ~ 7 7 R77' 7 '/ 

4''''~ ~)~itJ 6 HTvt-'t:, !-4 I ~ y ~H .. - I '( p 
4~~1 42;{)2 Ei\Jr:l T , ~ I\J r·. 
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3530 
3531 
3532 
3533 
3534 
3535 
3536 
3537 
3540 
3541 
3542 
3543 
3544 
3545 
3546 
3547 
3550 
3551 
3552 
3553 
3554 
3555 
3556 
3557 
3560 
3561 
3562 
3563 
3564 
3565 
3566 

4774 
3370 
4407 
6371 
5770 
0011 
5371 
0000 
5776 
4407 
6371 
0012 
6770 
5371 
0000 
1367 
1370 
3370 
5776 
1367 
1370 
3370 
1370 
4775 
5332 
0000 
449.15 
1060 
7650 
5362 
5761 

IADDITIONS TO COP FOR FLOATING EXAMINAYTION AND 
IMODIFICATION. 3 WORD PACKAGE. 
I JAMES ROTHt>1AN 
*3530 

JULY 27,1967 
IADDITIONS TO ODP FOR EXAMINING AND 
IMODIFYING FLOATING POINT NUMBERS 

NEXT, 

IPLfT, 

OUTPUT= 11 
INPUT=12 
JMS I OCTRO 
DCA TEMP 
JMS I 7 

IEXAMINE INSTRUCTION 

FPUT TEMP2 ISAVE FAC 
FGET I TEMP 
OUTPUT 
FGET TEMP2 
FEXT 
JMP I BEG 
JMS I 7 IINSERT INSTRUCTION 
Ff?UT TEMP2 
INPUT 
FPUT I TEMP 
FGET TEMP2 
FEXT 
TAD P4 
TAD TEMP INEXT FLOATING NUMBER 
DCA TEMP 
JMP I BEG 
TAD P4 IEXAMINE NEXT 
TAD TEMP 
DCA TEMP 
TAD TEMP 
JMS I OCTPNT IPRINT ADDRESS 
JMP EX+2 
11 ICHECK AND CALL INPUT 
JMS I 5 
TAD 60 
SNA CLA 

IVALID INPUT? 

JMP .-3 INO. TRY AGAIN. 
JMP I IPUT IYES. EXIT. 



/CONSTANTS AND POINTERS FOR ADDITIONS. 
3567 0003 P4" 3 
3570 0000 TEMP.. 0 
3571 '1000 
3572 0000 
3573 0000 TEMP2.. 0;0;0 /TEMP. FAC STO~AGE 

3574 4113 OCTRD.. 4113 
3575 3705 OCTPNT .. 3705 
3576 3602 BEG.. 3602 

*4563 /MODIFICATIONS TO ADDRESS TABLE IN ODP 
4563 3541 IN 
4564 3530 EX 
4565 3553 NEXT· 

*4550 /COMMAND TABLE IN ODP 
4550 7473 -305 /CHANGE 0 TO E 

*6555 /INTERPRETATION TABLE IN PACKAGE 
6555 7200 7200 /FLOATING OUTPUT 
6556 3561 IPUT /FLOATING INPUT 

BEG 3576 
EX 3530 
1M 354l 
INPUT 0012 
I PUT 3561 
NEXT 3553 
OCTPNT 3575 
OCTRD 3574 
OUTPUT 001 1 
P4 3567 
TEMP 3570 
TEt--1P2 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 

4775 
337'1 
4407 
6371 
5770 
0011 
5371 
0000 
5777 
4407 
6371 
0012 
6770 
5371 
0000 
1367 
1370 
3370 
5777 
1367 
1370 
3370 
1370 
4776 
5332 
0000 
4405 
1061 
7650 
5362 
5761 

/ADDITIONS TO COP FOR FLOATING EXAMINATION AND 
/MODIFICATION. 4 WORD PACKAGE. 
/JAMES 
*4130 

NEXT" 

ROTHMAN JULY 27,,1967 
/ADQITIONS TO ODP FOR EXAMINING AND 
OUTPYT=11 /MODIFYING FLOATING 
I NPUT= 12 . 
Jt-1 S I OCTRl) 
DCA TEMP 
JMS 1 7 
FPUT TEMP2 
FGET I TEMP 
OUTPUT 
FGET TEMP2 
FEXT 
JMP I BEG 

/EXAMINE INSTRUCTION 

/SAVE FAG 

JMS I 7 /INSERT INSTRUCTION 
FPUT TEMP2 
INPUT 
FPUT I TEMP 
FGET TEMP2 
FEXT 
TAD P4 

POINT NU~1BEk::' 

TAD TEMP 
DCA TEMP 

/NEXT FLOATING NUMBER 

JMP I BEG 
TAD P4 /EXAMINE NEXT 
TAD TEMP 
DCA TEMP 
TAD TEMP 
JMS I OCTPNT 
JMP EX+2 

/PRINT ADDRESS 

(1 /CHECK AND CALL INPUT 
JMS I 5 
TAD 61 /VALID INPUT? 
SNA CLA 
JMP .-3 /NO. TRY AGAIN. 
JMP I IPUT /YES. EXIT. 

/CONSTANTS AND POINTERS FO~ ADDITIONS. 
4167 0004 P4" 4 



4170 000l~ 

4i7i 0000 
4172 001.30 
4173 0000 
4174 0000 
4175 4513 
4176 4305 
4177 4202 

5170 4141 
5171 4130 
5172 4153 

5155 7473 

5761 7200 
5762 4161 

BEG 4177 
EX 4130 
IN 4141 
INPUT 0012 
I PUT 4161 
NEXT 4153 
o CTPNT 4176 
OCTRD 4175 
OUTPUT 001 1 
P4 4167 
TEM~ 4170 
TEMP2 4171 

TE!"'P, 

TEi'1P2, 
OCT~D, 

OCTPNT, 
BEG, 
*5170 

*5155 

*5761 

o 

0;0;0;0 ITEMP. FAC STORAGE 
4513 
4305 
4202 
IMODIFICATIONS TO ADDRESS TABLE IN ODP 
IN 
EX 
NEXT 
ICOMMAND TABLE IN ODP 
-305 ICHANGE 0 TO E 
IINTERPRETATION TABLE IN PACKAGE 
7200 /FLOATING OUTPUT 
IPUT IFLOATING INPUT 
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