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NE?d DATA SYSTEM FOR INTEREM 

J. E .  Francis and 0. C .  Yonts 

ABSTRACT 

The new da ta  system for  INTEREM using a PDP-12 computer 
i s  described. Lis t ings of the  cont ro l  program and suljrou- 
t,ines along .with in te r face  wiring diagrams a r e  included as 
appendices. 

INTHCsl) UCT ION 

A BP-12 computer i s  now being used f o r  da ta  acquis i t ion  on the  

experimental CTR machines IJYI'%i?%M and IMP.' 

LINC-8 system previously used on I N " W 8 M  and described i n  OBNL 4425. 
The PDP-12 serves the dua l  purpose of da t a  acquis i t ion  and da ta  analysis .  

This system replaces  the  

SYSTEM DESCRIPTION 

The PDP-12 used i n  t h i s  system i s  a 12 b i t  machine with 16 K of 

core memory, t w o  'TU 55 magnetic tape t ranspor t s ,  an RSa(8 magnetic d i sc  

(236 K ) ,  32 A-I) converters, and a cathode ra.y display u n i t .  
2 spec t ra  a re  col lected by a Hk' 5401B multichannel analyzer. 

faces  for t h i s  and other  sensors are  described i n  Appendix )I. 

parameters recorded are :  pressure,  mirror c o i l  current ,  quadrupole c o i l  

current ,  3 cm microwave power input, and 8 mm microwave power input .  

Date and run number a re  also recorded. 

Brernctrahlung 

The in t e r -  

iThe machine 

'Thermonuclear Div. Ann. Frogr. Rept. Dec. 31, 1969, OFrJL 4545, pp. 39 - 
56. 
2 
-Trademark of Hewlett-Packard Company. 
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The software cons is t s  of a control. program am1 varlious subroutines 

which a re  csl.l.ed i n t o  core from magneti.c tape as needed. Use of su.b- 

rout ines  makes program changes much e a s i e r  as the need a r i s e s .  

When read i n t o  core and s t a r t ed ,  the  control- program f i r s t  c a l l s  

Dee Q & A,3 a question and answer subroutine. 

programmed -Lo ask f o r  the d-ate and s to re  j.t i n  t he  proper loca t ion  i n  

memory; it a , l so  i s sues  a. warning t o  have a da t a  tape on Tape Transport 1. 

Al"ter the date  has Seen entered via  tele-Lype, typing LF (I-ine feed) causes 

-the program t o  continue. The remainder of the program i s  then read i n t o  
core wr i t ing  over the Q & A subroutine i n  t'ne process.  The loca t ion  of 

'ihe cont ro l  prograin and subroutines i s  shown i n  the  core ma.ps, Figs.  1 - 4. 
T&flen the  las t  of the  program i s  read i n t o  core, the system i s  waiting f o r  

a dump of the  mult ichmnel  analyzer.  When the analyzer i s  dumped, t'ne 

da-ta d o n g  w i t i i  a1.l machine parameters i s  read i n t o  core, converted to 

sing2.e precis ion f loa t ing  point  format, and stored on magnetic tzpe.  'The 

~ i m  number in the  cont ro l  program i s  automatical.ly updated along with the 

nexi tape storage loca t ions .  Since the  s e r i a l  ou'cput connection of the 

HP arlalyzer was a t i l i z e d ,  the i n t e r n a l  programming of t he  analyzer must 

be taken i n t o  account by the  computer program. 
message signal-s a re  uti.l.i.zed t o  obtain a da ta  word coun-t which i s  used 

Lo determine 'ciie number of  points  t o  be analyzed. 3ata  output from Lhe 

1IP can be 2 j6 words (one qiiarter of memory), 512 words (two qua r t e r s ) ,  

or 1024 words (a11 four q u a r t e r s ) .  

outputed. every t en  da ta  words. The i n i t i a l  memory I.ocation i s  s tored 

and. can be used t o  deteriiiine which qimrter or quarters  of memory were 

diimped. The remainder a re  discamded. along witin the  ~ e r o s  following the 

end of me s sage signal . 

This subroutine has been 

The beginning and end of 

In addi t ion,  memory ~ o c a t i o n s  a r e  

3 -  Analysis of the spec t ra  da.ta i s  done by a FOCAL program. FOCAT, 

was chosen f o r  i t s  language s impl ic i ty  and r e su l t an t  ease of m d t f i c a t i o n  

by the  experimenters. 'The F O C U  program ca lcu la tes  tile corrected in t ens i ty ,  

'Tinnriemark of E i g i t a l  Zqui-pment Corporation. 
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t h e  e l ec t ron  d i s t r ibu t ion ,  average e lec t ron  energy, and the  plasma densi ty .  

Average e lec t ron  energy and plasma dens i ty  a re  pr in ted  out.  There i s  an 

opt iona l  p r i n t  out of corrected i n t e n s i t i e s .  

the  four-decade d isp lay  mode with the  following options: raw data ,  cor- 

rected i n t e n s i t y  as a f i n c t i o n  of energy, e lec t ron  energy d i s t r ibu t ion ,  

or a11 th ree .  The options a re  obtained. by pressing Sense SWitch I, 2, 

and 3, respect ively.  If more than one quarter  of the  multichannel ana- 

l yze r  i s  dumped, momentary pressing of sense Switch is w i l l  r e s u l t  i n  

analysis of each quarter  i n  turn; o r  i f  Switch 5 i s  l e f t  onj analysis  

proceeds automatically.  When the  l a s t  quar te r  has been analyzed, t h e  

program waits  for  another dump of the multichannel analyzer. O l d  da t a  

can be recalled from tape by another program at any time. 

Program 0JJ)A-TA.) 

The program now s h i f t s  t o  

(See Appendix 3, 

Appendix l contains a complete p r i n t  out of the cont ro l  program afld 

t h e  various subroutines.  The cont ro l  program also contalens the in t e r rup t  

rout ines ,  the rout ine f o r  the  HI? analyzer dump, the  temporary storage of 

raw data, and the  statements f o r  t he  Q 8G A display.  A b r i e f  descr ip t ion  

of each subroutine follows. Some of t he  subroutines have names which 

ind ica te  t h e i r  o r ig ina l  compositions, not . the i r  f i n a l  version, i .e. 
DATA 256 o r ig ina l ly  handled 256 points ,  i.t now handles 1034. 

DATA 256. This program converts the  six d i g i t  BCD output of the 

ana-lyzer t o  s ing le  precis ion f loa t ing  point .  
rout ine SPFLI be i n  core. 

It requires  that the  Dee 
r 13 

NEWPRNT. This subroutine contains a s e r i e s  of u t i l i t y  programs. 

'These are: sample and s to re  A-D converter outputs;  CHANGE, a program 

which converts SFFLT fo r  use by FGCAL and then converts FOCAL output 

f o r  d i sp lay ;  and p r i n t  out rout ines  f o r  da t a  tab les ,  e t c .  

LOG 1024. Subroutine t o  take log of 1024 poin ts  as calculated by 

FOCAL and sca le  f o r  display.  

DISFOCA. 'l'his i s  the  p~ogram f o r  displaying the  resul.ts on the  CR 

displ.ay u n i t .  The sense switch cont ro l  rout ine mentioned above i s  i n  

'ibis subroutine.  
Appendix 2 contains program 0L;DATA used $0 recover data from tape 

s torage.  Except for the da t a  acquis i t ion  par-t, i t ,  i s  i d e n t i c a l  t o  



prog:ram CONTROL. However, s ince it i s  the  r a w  da ta  recal.l-ed, a modified 

v e r s b n  of the ca lcu la t ions  could be used. 

Append.ix 3 contains program MCIIIFOCA. This program allows the 

experimenter to modify h i s  FOCAI, program., then rewri te  it on magnetic 

tape where program CONTROT, or OTAIATA can read it i n t o  core. 
Appenrl ix I+ contains R ?escri.ption and wiring diagrams of the various 

i i l terfaces used i n  t'ne system. 

MEMORY F D W  M A E  FOR FJIXJF~S 1 - 4 

F i e l d  $. 'The first, of four  4 K memory banks contains addresses 

oooog - '7'7'7'18. 

or LINC Data Fields  (TBF) of 1.000 loca t ions .  Each LIF o r  LDF i s  fu r the r  

subdivid-ed i n t o  quay-ters. 

a.nd Q3. 

This i s  subdivided i n t o  LTNC Ins t ruc t ion  F ie lds  (LIF)  

8 
i n  Field # these aye designated Q#, Ql, Q2, 

In a l l  other f i e l d s  the quarter  designation i s  &I+, Q5, Q6, and 

Q7 - 
Fie1.d. 1.. Absolute addresses are 10000 - 1.77778. Addresses within 8 

t h i s  field. and a l l  others  or OOOOg - 777'y8 as above. 

D F  4, 5 ,  6, and '7 as t h i s  i s  the  f i e l d  used f o r  da ta  storage.  Since 

each quarter  of an 3 I ) F  represents  one LINC magnetic tape bI.ock, i 6  
blocks are required f o r  storage of a l l  da ta .  

- 277778 and I;DF or  LIF io8, 8 

Absolute d d r e s s e s  a re  30000~  - 377778 and LDF or LiF 1489 

This f i e l d  contains 

Field 2 .  

118, Q8, and 138. 
Field 3. 

158, 1.6~,,  and 1'7 

Absolute addresses a re  20000 

8' 
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3000 

OPEN 

LIF-i Q2 

6000 

LIF3-QPI 

ORNL-DWG 70-12633 

3400 
HP 

SUBROUTINE 
3655 

OPEN 
LIFiQ-3  3777 

6400 

OPEN 

LIF3-Qf 6777 

FIELD 0 

LIF3-Q2 

DO00 
INTERRUPT 
ROUTINES 

FOR 
CONTROL 

LIFB-QPI 

LIF3-Q3 7777 

1000 

OPEN 

LlF@-Q2 1377 

4000 

CONTROL 
PROGRAM 

LI FZ-Q@ 
5000 

SUBRC 

400 

OPEN 

LlF$ Q i  
I400 

OPEN 

LlF@-Q3 1777 

4400 

SUBROUTINE 
N EWPRl NT 

LIF2-Qi 4777 - _ _  

JTl N E 
i . - Q + A  

81 F2-Q2 

OPEN 

LIFf-Ql 2777 

Fig. 1. Core Locations used i n  Field @. 
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LDF4 -Q5 

BRNL-DWG 70-1 2634 
FIELD I 

LDF5-05 
- 

4000 
C 0 N STAN TS 

USED 
IN 

C ALC U LATl  ON S 
LDF6-Q5 

USED 
CONSTANTS 

I N  
CALCULATIQNS 

LDf6-Q6 LDF707  5777 

I LDF6-Q4 

Fig. 2. Core locations used in Fie ld  1. when one quarter  of HP FHA 

6000 

E X P E R I M ENTA L 
CONDITIONS 

OPEN 

LDF 9-04 LDFP-Q5 6777  
~ 

RESERVED 
FOR 

DIAL-MS 

LDF7-Q6 LOF7-Q7 7777 

is dumped. 
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ORNL- DWG 7O-i2635 
FIELD 2 

ALL 
OF 

FIELD 2 
RESERVED 

FOR 
FOCAL 

~ ~~ 

Fig. 3.  Fie ld  2 for FOCAL only. 
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QRNL-DWG 70-42636 
FIELD 3 

3060 

LDF 44-04 
-. .................. 

LOG4 SGAL 

LIF 14 -Q6 

4000 

DATA 
4024 
(2561 

LI F 44- Q 5 

SPFLT 

LIF 14-Q7 4777 

I 
OPEN 

i 
5777 

20Q8 

DIS 
FBCA 

LIF-45 04 

OF 

LDF-15-Q6 

5000 

LDI 

DIS 
FOCA 

LIF-!5-85 

:N 

LDF i5-Q7 3777 

-17 
~ ............ 

OPEN 1 7777 ................... 
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u955 
0u55  

BO57 
0040 
9061 
0062 
2863 
0864 
QB65 
a066  
0067 
00 70 
0071 
0 0 7 2  

at303 
7402 
0080 
6353 
7410 
5485 
6841 
7410 
4017 
6031 
7418 
am22 
?am@ 
5403 
ri)G1@0 
60 42 
5 4 1  7 
0000 
6832 
5422 
3400 

8016  

!3 500 
6234 
0016 
ut375 
2048 
1620 
6@00 
4h 72 
0321 
40 73 
(6892 

4a 74 

40Q 3 
6141 

MB16 
1000 
0073 
6261 

0074 
5500 
6244 
0 500 
7000 
005 6 
0000 

1 a00 

PROGBAM CONTROL 

* 20 
/CONTROL FOR I N T E R E N  
/?rSES 4 SYS T A P E  
19-22 - 70 
/JE FRASCIS AND 0 C YONTS 
/XNTERUPT ROWTlNE FOR H P ANALYZER 

PMODE 
* 1  
JMS INRUP 
H L T  

6353 /HP ANALYZER 
S tt? 
Jlyl? I 4dAL 
6041 I T E L E P R N T  FLAG 
s r(P 
3NS T E L E P R N T  
683 I 
SAP 
JMS READ 
N O P  /FOR ION 
JMP 1 IARUP 

IAIRUPS 0 

T E L ZP Rd T D 0 
6842 / C L R  FLAG 

JMP I TELEPRdT 
HSAD9 @ 

/CLR FL46 60 32 
JMP I K E 4 D  

4S4Ls 3400 /S R TO READ i-l P DATA 
4DDRS 

LiVlODE 
SEGIYA'JT 0 
4 40 
N O P  
S T C  4 C S A U  
108 
R1 B 
X O P  
STC EM 
ADD 0040 
BSE 1 
6@00 

ROR I 1 
STC LINA 
P D P  
P X O D E  
&*IS IIURUP 
LINC 
LMODE 
IU OP 
L DA 
L I N d  
ROL I 1 
L D4 
A C S A V  
I OB 
6244 
I OB 
7000 
DJR 
RTSD 0 

S K  RTA 

/MAKE RETURig 3PlP 

/SAVE L I N K  B I T  

IRETURN L MODE 

/FOR CHECK HLT 

/ R E S T O R E  L I N K  

/RMF 

/FOR I O N  

l JMP CHANGE FI ELD 
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0075  
0076 
0077 
0100 
0101 
0102 
0103 
01na  
0105  
0106 
0107 
a 1  10 
0111 
01 12 
0113 
0114 
,3115 
0116 
0117 
o12a 
0121 
9122 
Cn123 
0124 
1125 
3126 
0 127 
B 1 3 @  
(1131 

9133 
0134 
0135  
0136 
0 137 
171 1/42 
0141 
0148 
0143 
g144 
0145 
0146 
0147 
a159 
0151 
0152 
4 1 5 3  
0154 
0155 
01 5 6  
3157 
43160 
0161 
516P 
0163 
0 144 
0165 
0166 
8167 
P, 1 70 
#171 
0172 
3173 

a i 3 8  

- 

0073 0080 LINK, 
0074 0080 A C S A V s  
0075 0000 ElY i  

0020 
0021 
0022 
0023  
002a  
0825 
0096 
0027 
BCl30 
0031 
0032 
0033 
0034 
0035  
(3036 
0037 
0048 
\ 3@41 
0042 
e043  
a044  
a045  
8846 
01147 
WB50 
0051 
(3052 
0953 
63454 
0055 
0055 
(3057 
Q06Q 
0061 
00 62 
0063 
0d64 
11a65 
0866 
11067 
'30 711 
0871 
0072 
0073 
0074 
8 0 7 5  
0076 
00 77 

10QQ EXTR4s 
00Q0 
4101 
0 644 
1 OPd8 
2377 
0244 
4102 
1000 
2375 
1040 
0103 
112Q 
7776 
194B 
2375 
0647 
1 OOM 
6034 
1 120 
7377 
0 4  19 
61@(3 
1040 
6a34 
a544  
1000 
0 103 
@Dl7 
1120 
@@a5 
0241  
1140 
010? 
1120 
4000 
10 40 
0073 
1120 
1170 1 
1040 
00 75 
PJ710 
00!30 BNlJ 
0710 
ao0o UN23 
0602 
621 4 

0 
0 
0 
I OH=QBB I 
RIR=6234 
LMQDE 
SEGMN'F 1 
*20 
L DA 
0 

LDF 2 
LD9 
RUPJNUM 
ROJ, 4 
STC RUh 
1.DA 
Q A V  

S T A  
QURH TER 
A D A  I 
-1 

Q V  
LDF 7 
L D 4  
60 34 
4u4 I 
-480 
A Z Z  I 

S TA 
6834 
L D F  4 
L D 4  
QUARTER 
c 014 
A D 4  I 
5 
ROJL 1 
A DM 
RUN 
4124 I 
4000 
S TA 
BN 1 
A D 4  I 
l a 0 1  
STi! 
81\18 
RDC u 
0 
RDC U 
0 
LIF 2 
CJLYIP REiV TER 

scc E X I T T ~ I  

s rfi 

JMP KXI r r  

/H P WORD C O U N T  

/SET T O  R E A D  I N  D4T4 

I T A P E  BN 

/SPECIFY QN FIELD 1 

/FOR ADDRS 
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0174 
11175 

01 76 
0177 
0288 
088 1 
PJ 20 2 
0203  
QJ804 
a20 5 
08a 6 
0207  
8216 

el21 1 
0212 
0213 
8214 
a215 
6816 
821 7 
8220 
m22 1 
0222 
a 2 2 3  

8285  
Q226 
8227  
a230 
0231 
8232 
0 2 3 3  
9234 
8235  
0236 
a237 
ca840 
01241 
D242 

e1224 

$3243 
0244 
8245 
17246 
0247 
525G) 
0251 
8852  
0x53 
0254 
8 2 5 5  
Q25G 
0257 
02663 
Q961 
62 6 2  

2248 

2241 
2242 
2243  
2244 
2245 
8246 

340Q 

340 1 
3402 
3403 
3404 
3405 
3406 
3407 
341Q 
341 1 
3/41 2 
341 3 
341 4 
341 S 
341 6 
341 7 
3420 
342 1 
3428 
3423 
3424 

3425 
3426 
3u27 
3430 
3431 

3432 
3433 
3434 
3435 
3436 
3437 
3440 
3441 
3 442 
3443 
3444 
3445 

3446 
3447 
345fa 

3451 
3452 
3453 
3454 

628 1 
6282 
5644 
7610 
70O0 
5640 

7000 

4336 
1302 
7440 
5D04 
7300 
1320 
332 1 
1317 
3335 
1313 
3327 
1314 
3330 
1315 
3331 
70Q17 
3332 
1306 
3333 
4336 

4336 
1305 
7440 
740 2 
4336 

832 1 
3781 
2327 
5231 
1313 
3327 
4336 
1307 
745G1 
4364 
131 1 
1312 

7440 
7402 
4336 

8386 
7@86 
7006 
3783 

*2240 
N O P  /DO JMS TO T H I S  LOC4T 

I O N  TO GET TO FOCAL GO 
CDF+28 
C I F+20 
JMP I STARTF 

N O P  
JMP 1 * - 6  

STARTF, 7610 

/SUB ROVTINE FOR n P 5400 ANALYZER 
/6 15 70 YONTSJFRANCIS 

PMODE 
*3400 

H P G O I  NOP / S P A C E  FOR TLS WHEN 
USING ECHO 

JMS DIGl 
TAD S20l 
S Z A  
JMP INRUP+l 
CLA GLL 
T A D  ADRS2 
DCA TEMP 

DCA PERM 
T A D  C 1  
DCA COClNTl 
TAD CZ 
DC4 COrJNT2 
T A D  C3 
DCA C O U ~ T B  
NOP 
DCA COUiVT4 
T A U  CS 
UCA C O U N T S  
J X S  E I G l  

JlylS D I G 1  
TAD N612 
SZA 
I-ILT 
JMS DIGl 

IS2 TEMP 
DCA I TEMP 
I S Z  COUNT1 
JMP e-4 
TAD C1 
DCA COUNT1 

TAD 6 1  
sw4 /LOOK FOR C R  
JMS DIG2 /YES 
TAD 113 /AJQ RESTORE AC 
TAD 6 4  

/AC SHOULD COlVTAIN 240 
SZA /YES 
HLT /NO 

T ~ D  A D R S ~  

/ASSrJME C R  

M L O C A r I O a  

STARTI JNS DIGl 

B E G I N S  J b l S  D I G l  /COLLECT AND PACK D I G 1  
TS 

&\D i4ASK 

RTL 
DCA I TEIVIP2 

R r L  

/Loot< FOR G R  

/LOOK FOR LF 

/STORE STARTING PHA NE 
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8267 
02 70 
@27B 
(6272 
PI273 
n274 
0275 
0876 
0 8 7 7  
83@1;1 
03B 1 
0316% 
63Jfi 3 
03114 
03145 
8311 6 
n3111 
B3lLA 
031 1 
n 7 i P  
6313 
(3 3 1 A 

(3.315 
B-3 L 6 
031 7 
0328 
0321 
0 322 
0323 
0324 
0325 
0326 
0327 
3330 
0331 
0332 
65333 
8334 
0335 
0336 
(6337 
Pi134v7 
@341 
M342 
M3'13 
!33&4 
n345 
0346 
0347 
8358 
0351 
035% 
0353 
M354 
0355 
0.756 
0357 
03614 
a361 
0362 
0363 
0364 

3455 
3456 
3457 
3460 
3461 
3462 
3463 
311fil4 
3465 
3466 

3467 
3478 
3471 

3472 
3473 
347d 
3475 
3476 
3477 
3 5QC1 
350 1 
3502 
3503 
3sv)4 
3ses 
35H6 
3567 
351m 
7 5 1  i 
3512 
3513 
3594 
351 5 
35116 
351 7 
3528 
3521 
3522 
3523 
3524 
3525 
3526 
3527 
3530 
3531 
3538 
3533  
3534 
3535 

3536 
3537 
3548 
3541 
3542 
3543 
3544 
3545 
3546 
3547 

4336 
0325 
1783 
70GZh 
700 6 
3703 
4336 
8326 
1783 
621 1 

3735 
2335 
621n 1 

2330 
5 2  50 
1314 
333Qt 
8332 
52YK 
5376 
7402 
7577 
BBBB 
7574 
7766 
7773 
7563 
7766 
021 5 
7540 
7774 
7776 
7773 
70@0 
m0a0 
352 1 
0cIB(I 
OBQQ 
0a0n 
00110 
80@0 
0017 
0000 
00063 
0000 
00110 
0000 
8000 
0000 

a008 
7300 
5353 
53411 
6356 
3334 
6352 
6357 
133'Q 
71600 

JMS D I G 1  
AND MASK 
TAD I TEMP2 
RTL 
RTL 
DCA I TEXP:! 
JMS D I G 1  
FaND XkSd 
TAD I TEMP2 
621 1 /C DT 1 

/NOP FOR 621.1 LEAVr:S DATA I N  FIELD 0 
DCA I PERM 

62@1 / C D F  B 

I S Z  C O U N T 2  
JEP BEGIN 
TAD C 2  
UCA C 0 1 J N T 2  
I S L  COUl9T4  
&I? START 
JMF' EX I T 

I S Z  PERLVI 

/.VOP FOR FIELD 0 

STOP3 HLT 
S2Cllt -281 
'I'EMP2s 0 
N K 2  0 4 9 -20 4 
hJKl2t -12 
C5, -5 
K1> -215 
A2 > -12 
K3r 215 

c 1 J  -4 
c:! n -2 
C3, - 5  
c 4 >  -1880 
ADRSB, 0000 
9DRS23 TEMP 
TEMP, 0 

0 
0 
8 
0 

?419SK(t 0017 
COUNTDJ 0 
COUNT2r 0 
COIJNT3, 0 
COUNT4r 0 
C O U N T ~ J  VI 
N E s  D 0 
PERM, 0 
/PERM IS STARTING 4DRS OF D A T 4  ILV FIELD1 
DLGL. 0 

-246 

C L R  GLL 
6 3 5 3  / S k W  FLAG2 
JMP e - 1  
6356 
DCA MES 
5352 /CLEAR FLAGS 
6357 / F E T C H  NEXT 

lv OP /FOR TELETYPE ECHO 
' r9D NES 

I N P U T  
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8365  
a366  
B36T 
0378 
0371 
6378 
9373 
0374. 
@375 
0376 
0377 
0408 
Gl4Bl1 
84B2 
04F13 
63 49 4 
B4G) 5 
B 464 6 
il40 7 
B410 
041 1 
U412 
El413 
0414 
041 5 
@416 
3417 
63428 
0142 1 
63482 
kJ423 
M424 
@ 4 2 S  
63 42 6 
634.27 
'17430 
043 I 
(;1432 
B433 
0434 
8435 
0436 
El437 
43440 
n441 
0 442 
@ 443 
:'1444 
a445 
0446 
q447 
14450 
0451  
W458 
a453 
8454 
f l454 
a456 
?457  
f1146Q 
13461 
'3462 
,3461 - 

35sn 
3551 
3552 
3553 
3554 
3555 
3556 
3557 
356P) 
3561 
3562 
3563 
3564 
3565 
3566 
3567 
3 570 
3571 
3572 
3573 
3574 
3575 
3576 

3577 

3 GOO 
36Gll 
3602 
3603 
3604 
360 5 
36Q6 
3607 
3610 
361 1 
3612 
361 3 
3614 
3615 
361 6 

361 7 
36263 
362 1 
3622 
3 623 
3624 
3525 
3626 
3627 
3 631i) 
363 1 
3632 
3 6 3 3  
3634 
3 6 3 5  
3636 
3637 
3640 

764B0 
7000 
1304 
7450 
5376 
7380 
1334 
5736 
oEIn0 
4336 
13@5 
7440 
7402 
4336 
8333 
5365 
3334 
1386 
3333 
1334 
1387 
576B 
7000 

7B00 

7300 
1250 
3268 
6353 
5203 
6352 
6356 
6357 
7308 
2260 
520 3 
1854 
3656 
1254 
3655 

1247 
3244 
1251 
3252 
1552 
621 1 
3653 
628 1 
2253 
2258  
2244 
5223  
'73@0 
1545 
621 1 
3653 

73@D 
r,m i 

NOP 
NOP 
TAD NK204 
S N A  
JMP EX1 T 
CLA CLL 
TAD MES 
JMP I DIGl 

JMS DIGl 
TAU NX12 
sz4 
KLT 
JE5 DIGl 
I S L  COUNT5 
JkP * - 2  

TAD CS 
D C 9  C O U a T 5  
TAD MES 
TQU K 1  
JbiP I DIG2 

D I G S *  0 

r x A  MES 

E X I T *  NOP 
/ R E A D  I0 CHARACTER TRAILER AND EXIT 

AI UP 
A3600 
C L A  CLL 
TAD NC12 
DCA COUNT6 

JMP 0 - 1  
6352 
6356 
6357 
C L A  CLL 
1 S L  COUNT6 
JMP TRAIL 
TAD SC4 
D C A  I DACALL 
T A D  SC4 
D C A  I QNCALL /QN INDEX FOR REWRI TE 

TRAIL3 6353 

............................. 
/ F O L I , O W I N G  ROUTINE STORES HP STARTISC 
/ADDRESS 4iUD .\itJMBER OF POIXTS STORED 0s 
/T9PE 

Tar) L ' J C ~  
DCA CTi'J4 
l'AD STRTEb2 
DCA TEdLOC 

M O V L O C D  TAD I 1'EMLUC 
CDF+lB 
D C 4  I PRMLOC 
CDY B 
IS2  PHPlLOC 
I S 2  TEMLUC 
I S Z  CTl\i4 
JMP MOVLOG 
C L A  CLL 
T A D  I C44 
CDF+10 
DCR 1 PRMLOC 
C D F  (I) 
C L A  CLL 
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0 4 5 4 
0455 
(3466 
0467 
@/I70 
(4L47 1 
3472 
8473 
8 ’1 7 
@la75 
0476 
0477 
QI 5610 
05(1 1 
8502 
0503 
050’1 
0 5 0 5  
0506 
050 7 
8514) 
0511 
0512 
0513 
0514 
051 5 
0 5 1 5  
0517 
0 52!9 
0521 
0 58? 

05233 
B 5 2 f J  
0525 
0526 
8527 
05.30 
9531 
0531 
0531 
8 5 0 1  
M531 
@531 
05.71 
0531 
k9531 
0532 

8 532 
0532 
0533 
0533 
8533 
0533 
0533 
0533 
0533 
0533 
FJ 533 
9 5 7 3  
$3533 
e, 5 3 3  

0 5 3 2  

- 

3641 
3642 
3643 
3644 
3645 
3646 
3647 
3654) 
365 1 
3 652 
3653 
3554 
3655 

3656 
365’7 
3660 

8820 

0D22 
0883 
0G124 

0021 

0025 
0026 
0027 
0030 

0031 
0032 
8033 
9u34 
0035 
0036 
O037 
B O 4 B  
0041 

4642 
0343 
9044 

E ? B 4 5  
0046 
8847 
005Q 
0051 
8952 

0054 
a055 
0056 
00 5’1 
08 559 

0053 

1846 
3253 
5044 
80)84) 
3532 
68 34) 
7114 
7766 
08B0 
0)084) 
60 30 
@@(a4 
4375 

4376 
2409 
OOOw 

0 780 
2247 
8 700 
3250 
0647 

7800 
8032 
hOO0 
7053 

6103 
@640 
l l l G  
240s 
2205 
1540 
0317 
1624 
8217 

1443 
4740 
4940 

4848 
4347 
2825 
2440 
B 14D 
048 I 
244) I 
4Q24 
Bl88 

1716 
4U25 

0 5 

TAL) K603U 
D C A  PHMLUC 
J 9 P  IiVRUP+l 

CThJLl, aldacd 
C94S CCi l J JTb  
K6030~ 6438 
NC4, -4 
NC12, -12 
STRTEM. 0000 
TENLOG* EI 
PRMLOCJ 6930 
SCld, 4 
Qh‘CALl-9 4375 
/ / / / / / I / /  STORE 
DACALL~ 4376 
TRANS.2400 
@OUI\JT~D@ 
/PROGRAM CONTROL F O R  INTERIM~USING 
/THE PDP-12-7-30-70 

LMODE 
S E G M N T  2 
*20 

/ I  NTEREMl 
SEGMNT 2 
%20 
RBC 
2247 
ADC 
32 5(3 
LDt; 7 /ANSWR ro G O  I N  F I E L D  

1 
JMP Q A I B I T  
T E S T  
4 X S 3  
JNP BARFSH 

JMP LOAD 
/GET C O N D I T I O l U S  TO BE P U T  HER% 

TEST. TEXT ZF INTEREM CONTRQL 



0533  
8533 
0534 
11534 
63534 
8534 
0534 
0534 
0534 
0534 
0534 
0 534 
0 534 
a534  
0534 
0534 
0534 
a534 
P) 534 
vi 534 
11534 
G1536 
a537 
0540 
0541 
0542 
0 4 4 3  
0544 
0 545 
El546 
0547 
m5 5c.l 
0 55 I 
a552 
0553 
0554 
0555 
G15SG 
n557 
@560 
0561 
PI 562 
0563 
0564 
?l 5 6 5 
@560  
@557 
8570  
(4 5 ‘7 1 
!a472 
13573 
c15’lrr 
13575 
9576 
85-77 
tl Gal 9 
W 6 B l  
vi 688  
fin603 
$3604 
86.25 
G?hOG 
$3 F j f 7  7 
- 

0861 

0062 
0 @ 6 3  
0064 
0065 
0066 
0067 
807G1 
0071 
0072 
0073 
0074 
08 75 
6076 
0077 
0100 
8101 
8102 

0103 

01GI4 
0105 
8106 

@ll fd  
6 1 1 1  
(31 12 
0 1 1 3  
0 1  14 
81 15 
all6 
0117 
0120 
0121 
0122 
0123 
a124 
6125 
g126 
0127 
0130 
a131  
8132 

(a la7  

53133 
~4134 
0135 

0136 
8137 

1611 

2461 
4320 
1405 
0123 
0 540 
243 1 
2005 
4024 
1fl05 
9@04 
0124 
0 556 
40 74 
6257 
7462 
5774 
6234 

0B16 

16720 
0 7a0 
4331 
l(320 
3224 
4332 
0 650 
5320 
11620 
323B 
4332 
0651 
6320 
1028 
3234 
433% 
@652 
6320 
182@ 
3240 
4332 
0653 
6320 

B654 
B 70 a 
5263 

677067 
62‘6s 
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P U T  A DATA TAPE ON U N I T 1  

/NOT I X S T  
/ T E L L  XT TO READ 

P L E A S E  TYPE THE D A T E -  <2/<2/.<2\2 

/ANSVR TO GO I N  F I E L D  1 
A N  S R=60 OP) 

Q A I N I  T = 1 8 0 0  
Q A R F S H = l B S 3  

LOAD> NOP /LOAD R E S T  OF S Y S  
/PROGRAM RDC FOCA M O D I F I E D  FRON LIIVC-8 
I F O R M A T  TO P D P - 1 2  FORMAT* 7-31-70 
Z T A = 5  
LMR =0 600 
UMB=0640 

LDA I 
RDC 
STC DO 
LDA I 
3224 
5TC X2 
UMB 10 
JMP X 1  
LDA I 
3238 
S T C  X 2  
UMB 11 
JMP x1 
LDA I 
3834 
S T C  X2 
UNB 12 
JMP A1 
L U A  I 
3240 
STC x2 
UMB 13 
JMP X 1  

////END 3 D C  FOCA 
/ / / L O A D  DATA 256 FROM T A P E  

L D F  14 
R DC 
52 63 

/ / / X i q l l  DaTA256 
/ / / L O A D  LOC4SC9LE 

RDC 
6265 

/ / /END L4S 
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9610 
M611 
0612 
061 3 
0614 
B515 
061 6 
061 7 
062@ 
Ga621. 
0628 
0 623 
@624 
0 625 
8626 
0627 
R 63B 
0631 
3632 
0633 
0634 
0635 
0636 
n637 
11 G4O 
PlGLll 
@64X 
0 6/13 
0644 
B 6 4 5  
0646 
0647 
0650 
9551  

@ 659 
G1653 
0654 
0655 
0656 
0657 
E9550 
0661 
0662 
@G63 
9664 
0665  
8666 
0557 
0670 
0 6 7  1 
01678 
;4673 
0474 
9675 
0676 
0677 
0 7 d.4 ‘VJ 
0 76 1 

07p13 
0 7P) 4 

B 702 

a7(i15 - 

Ol4Q 
B141 

0142  
0 1 4 3  
01144 

0145 
0146 

0147 
0150 
8151 
11152 
0153 
0 1 5 4  

a155 
0156 
0157 
0168 
0161 

0163 
0164  
0165 
0166 

8162 

0167 

4170 

4171 
41 72 
4 1  73 

0174 

0176 
4 177 
02@0 
980 1 

a1 75 

52!’12 
Q203 
02B4 
0205 
0206 
0207 

0210 
021 1 

0212 

a213  
0214 
021 5 

0 700 
7267 

(3 788 
5253 

GI 7E10 
1257 
0708 
22613 
0760 
3861 

0646 
0708 
427P) 
0 7P)D 
5271 
8788 
6272 
8 700 
7273 
9694 

8 B Q 2  

68 42 

6(30 1 
7B00 
6141 

6202 
0 4 6 5  
6408 
6465 
7880 
61 74 

1 0P)B 
0376 
0478 
6080 
001 1 
4376 

64BB 
9614 

64Cl0 

62 52 
7i3aP) 
6508 

/ / / L O A D  S P F L T  
RDC 
7267 

/ / / E N D  SPFLT 
/ / / L O A D  DIS FOCA P A R T  1 

L D F  15 
RDC 
42 52 

RUC 
5 2 5 3  

///LO4D D I S  FOCA PART 2 

///EOJr) D I S  F O C 4  
///LOQD THREE R L O C i i S  O F  tVI3WPRINT FOR P R I N T O U T  

RDG 
1257  /PRNTOUT 3BLKS 
Rue 
2260 / P Fiiu TOUT 
RDC 
3261 / P RiV TOW T 

LDF 6 
RDC 
42 70 
KDC 
5271 
H D C  
627% 
RDC 
72 73 
LDF 4 

///LOAD FNEW COiVSTAdTS 

/ M T A  STORAGE ARK4 
LOOK> PDP /ENODE FOR I O N  

PMODE 
TC F / P R E V E N T  T T Y  FROM CAU 

S I N G  1:VI’ERIJPT 
I ON 
N O P  /rO GET ION 
L I  NC /RETURN TO LINC 
LMODE 

CHECK,  JMP L N C A E L  
SNS I 5 
JMP C O N D I T  
SNS I 5 
JMP PRAIT0r.J 
J W  CrIZCr(  
COXDI T=4B0 
PHNTOU=1000 

COLL 
A Z E  I 
JMP 0 
C L R  
S T C  C4LL 

JMP CONDXT / P A R T  OF PRNTOUT 

IAi\lC4LL> LDA 

/ C L E 4 R  LNCaLL. 

F L O ~ T ~  L I F  14 
/ G O  ‘PO D 9 T 4  EPI 

<IXP 4 0 B  
/ P A R T  OF NEWPHiVT S O U R C E  

JNP WRDATA / U P D A T E  AND WRC DATA 
RENTER* J N P  PRNTOU 

JNP CAANGE 
CH4NGE=500 



@786 
07437 
0718 
G171 t 
@712 

u713 
0'71 4 
0715 
8'716 
M 7 1 7 
B .I 2 63 
0721 
El722 
0723 
8724 
0725 
8786 
8727 
0739 
0731 
9732 
9733 
9734 
fa735 

3736 
0737 
0 740 
0741 
8742 
3743 
0 744 
3745 
E3746 
0747 
0 7 5 0 
Gj-/51 

8 7 5 2  
8743  
M 7 5 4 
637'35 
6755 
,2757 
0 7 6 0  
0761 
0 7 6 2  
fi763 
!3 7 64 
$3 7 65 
0766 
1.3 7 6 7 
B 7 711 
3771 

!.'I 7 7 2 
a 7 7 3  
'3774 
0 7 7 5  
0776 
11777 
lO(33 

0216 05@0 
08117 6@02 

(3228 624# 
9221 6500 

0888 0614 
02'23 7800 
022a 0500 
0225 6@42 
0226 0508 
0227 6001 

8230 0615  
0231 6020 
0232 6202 
0233 0601 
cJ234 66120 
9235  6167 
pl236 06500 
0237 2248 

0240 0011 
la241 2000 
0242 4251 
0243 0002 

4244 4637 
4245 7@00 
4246 6141 

0247 0644 
0250 0602 

9251 0888 

E1258 10BB 
0253 000B 
8254 4317 
0 2 5 4  lD2C!, 
0256 0714 
0257 4331  
0268 1828 
64261 M0@1 
0262 11463 
0 2 6 3  0377 
0264 OB47 
0865 1840 
6266 6173 

23267 9844 
027a 112g 
1?1271 7776 
ll272 16213 
8273 3390 
g2711 1940 
0x75 a335 
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/ P A R T  O F  NEWPRNT SOURCE 
/REVERSE F O R  FOCAL! INTERCHANGE 
I M A N T I S S E  AND EXPONENT FOR FOCAL 

I on 
6002 

JMP FOCAL 
JMP CHANGE 

LD 2 

/ F O R  S P F L P T  
/ G E r  LOG 

L I F  14 
JMP 10630 
I OB 
6042 
10% 
6011 1 

L I F  15 
JMP 20 
JXP LNCALL 
L I F  1 
JMP EXTRA 
JlyP LOOK 
H L T  

/ H I T  THAT OLD D I S P L A Y  

FOCAGO, 82-38 
TIJRiV FROH FOCAL 

/ I O F  F O R  FOCAL I N  F I E  

/CHANGE BACK 

/ C L R  TTY AND I O i d  

/ F O R  CHECK 
/ T H I S  L O C A T I O N  F U R  HE 

/ T H E  FOCAL E X I T  CAN BE CHANGED 
FOCAL9 CLR 

ADD 0 
S T C  E X 1  
P O P  
PMODE 
JMS I F O C A G O  
N OP 
L I  NC 
LMODE 
L D F  4 
L I F  2 /HESET DATA F i E L U  AND 

INST F O R  CONTROL 
EX1 3 0 
/PROGR4M TO W R I T E  DATA ON T4PE. 
/PROGRAM WRITES A L L  O F  F IELD1 O*v T A P E  I 
J H D A T A t  LDR 

B 
STC EX2 
LDA I 
WRC rJ 
S T C  DO 
LDA I 
1 
4 DM 
RUJJUNU 
L D F  7 
ST4 
61  73 

ROL 4 
ADA I 
- 1  
9 S E  I 
3310 
STA 
X2 

IELU 1 
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1 k 3 8  1 
l a 9 2  
11383 
l0B4 
l!??r;)S 
1 I306 
100 7 
113113 
191 1 
1012 
1913 
1314 
1015 
1@15 
1 n 1 7  
lvi28 
1921 
1822 
1423 
132h 
1#2?', 
1@86 
102 I 
10318 
1931 
1032 
1033 
1 @34  
1035 
1@36 
1837 
1 0 44 
1041 
10 43 
1043 
1044 
1045 
1046 
104% 
105Q 
1851 
1m52 
1953 

1054 
1955 
1056 
1M57 

1961 
1082 
1863 
186a 
1005 

1663 

/C:LECII T A P E  FULL 
0 2 7 6  15611 BCL I 
0277 7000 70@8 
8300 0016 NOP 
0301 112GI ADA I 
8302 7821 -756 
93173 0471 A P O  I 
8304 IILP 

/IJPDATE R U N W  ON CONTROL TAPE 
(63115 
0306 
0307 
n31@ 
a31 1 
0312 
43013 
9314 
0315 
9316 
0317 
(1320 
a381 
0322 
0323 
3324 
0325 
0326 
0327 
0 330 
9331 
0338 
0333 
0334 
B335 
0336 
0337 
03/40 
0341 
0342 
0343 
0344 

0375 

0375 

0704 
0223 
0 644 
6320 
0645 
6320 
0 646 
6329 
0 647 
6320 
00a0 
1 80@ 
a000 
4344 
0065 
7773 
1 @20 
1001 
114B 
0332 
0016 

Q225 
6325 
1000 
0332 
1560 
78 0 0 
1620 
30B0 
4332 
OB0B 

9BaB 

3000 

0000 

EX2 
x13 

x3B 

D O >  
x2, 

x 4  e 

QNX * 
R PERS 
CALL, 

WHC 
0223 
LDF 4 
JMP X 1  
L D F  5 
JHP X 1  
LDF 6 
JMP X1 
LIIF 7 
JMP X1 
8 
LDA 
13 
STC x4 

-4  
LDA I 
l@Ol 
A DM 
x2 
N O P  
0 
xsli I 5 
S I M P  x3 
L DA 
X2 
BCL I 
70ld0 
B S E  I 
3008 
STC X2 
0 
*3?5 
0 

0 

s E r  I 5 

/ R E S E T  FOR QAI 

0377 kJ9%ld HrJXI\IU> 5J 
/////D4NGEH!!!!! 
/ / / /  T t i I S  PROGRAM W R I T E S  ON T A P E  I 
////BE SURE TAPE 1 C O N T A I N S  A DATA 
/ / / / T A P E  ONLY. 
/ / / / I T  AJLSO W D A T E S  TrIE RUN NlJNBER ON 
/ / / I T W E  I?- 
/ / / / D A N G E R  
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138 1 28 73 
R N 2  2075 
C 4 L L  4376 
c 44 3645 
CHANGE BSB0 
CHECd 4174 

COUNT1 3527 
C O U N T 2  3530 
C017NT3 3531 
COUNT4 35.32 
COUNT5 3533 
COUNT6 366M 
CTNLI 3644 
c 1  3523 
c2 3514 
c 3  5515 
C 4  3516 
CS 3506 
DACRLL 3656 
D I G 1  3536 
D I G 2  3568 
DO 433 t 
EM 13075 
E X I T  3 5 7 6  
EXITT 21BQ 
EXTR4 ?G)2[3 
EX1 4251 
E X 2  4317 
FLOAT 4211 
FOCQGO 4 2 3 7  
POC9L 4244 
H P G O  34BO 
I N R U P  @E503 
I ON 6696 1 
l i  1 350 7 
K'2 3518 
rc3 351 1 
l'i 4 3512 
3683CI 3646 
LI,gd 0073 
LL9B r')600 
LNCfiLL 4282 
L.OAD 4103 
L O O X  4167 
N Q S A  35?6 
X E S  3534 
XOVLOI: 3623 
4 C l 2  36'5fA 
.VC4 3647 
h512 35@5 
rVtC2d4 3504 
PXRPi 3535 
PEW,QC 3653 
PHiJTC)rJ 113230 
441I\iI r Is)@@ 

GIN 2 3 7 5  
QI'JC4L.L 3655 
Q LVX 4375 
QIJ4RTE 2193 
3 E A D  0828 
RCNTCii  4214 

C W D I  r m 4 m  

QqaFsLi 1053 
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R I B  6234 
R T N  0072 
R r J N  2102 
RIJNNTJ 43’77 
RrJNhIrTM 2377 
S C Y  3654 
S T A R T  3440 
S T R R T F  2244 
STOP 3501 
STRTEK 3651 
S2Dl 3502 
TKLEPH 001 7 
’I- EMLOC 3 652 
TEMP 3523. 
TEMP2 3503 
TEST 4032 
TR9II . -  36a3 
TR9.\1S 3657 
I JNR 064@ 
V R n Q T A  4252 
x1 4320 
x2 4332 
x3 4325 
X 4  4344 
z i-9 0005 
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0490 l B B 8  
04Bl BBM6 
0482 4441 
8483 162M 
0404 0100 
(3465 4413 
84B6 11665 
434G17 7740 
0410 OV566 
0411  6877 

(3412 0647 
(3413 0100 
8414  1066 
0415 11620 
0416 0 1 8 k 3 1  
3417 1140 
0424 0413 
0421  0225 
8422 6413 
0423 0866 
0424 6173 
l11425 OD11 
8426 B5bIL3 

Q43Y 1866 
@431 O B I 1  
a432 1350M 
0433 6362 
”r34 1360 
8435  0011 
0434 85*9 
0437 6364 

0427 6361 

05mr3 lQQ0 
61581 0M00 
9502 46QQ 
0503  6533 
0554  8647 
8 5 B 5  l 0 D B  
05@5 6034 

6507 8617 
0518  0644 
9 5 1 1  1460 
8 5 1 2  7377 
0513 0456 
‘3514 652s  
0515 1468 
‘6516 G777 
0 5 1 7  0456 

* 2FI 
IPRGGRAM NEWPRtUT 10-9-70 
/PROGRAM TO READ CONDITIONS Otd 
/INTEREM OR IMP DEPENDIiJG OiJ CODE. 

SEGMNT 2 
*4BEI 

C O S D I T n  LDA 

ORQGE 

CHANJ 

0 
STC E X 6  
LDA I 
SAM 01 
STC CHAN 
SET I 5 
-37 
SET I 6 
6100-1 

LDF 7 
SAM 0 
S T 9  I 6 
L D 4  I 
1 
ADPl 
CHRX 
X S A  I 5 
SMP C H 4 N  
SET I 6 
61 73 
C LR 
I Ut3 
6361 
S T 9  I 6 
CLR 
I OB 
6 3 62 
S T ?  I 6 
CLX 
I OB 
6364 

/BOT AN I iUSTR 

/ADDR FOR A-D DATA ST 

/ I N  FIELD1 

/CODE- 1 

/CODE VORDS STORED HERE 
STA I 6 

EX5 9 0 /RETURN T O  i4AIi’J PROGR 
A M  
/ C H q N G E  FOR FOCAL TO SPFLT FORMAT 

CH%.\ICE> LU4 
*5BO 

0 
STC 52 
JplP S R 9  / C H A N C E  1024PTS 
LDF 7 
L DA 
POI lVT 
P 0 I X T =  60 34 / H P  VORD COUXT 
c OM 
LDF 4 
S4.E I 
-4630 
5 i l P  
JXFJ sti7 
SAE I 
-10OW 
StiP 
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0074 
007s 
FIB76 
00 77 
0100 
0101 
01n2 
0103 
8104 
0165 
01U6 
01Q7 
01 18 
0111 
@112 
01 13 
0114 
@115 
0116 
0117 
0120 
0121 
0122 
8123 
0194 
@ I 2 5  
0126 
0127 
0130 
61131 
81 32 
0133 
3134 
0135 
01 36 
@137 
n 1 4 0  
0141 
31&? 
0143 
a144 
01/45 
4146 
8147 
'$1 50  
Q151 
m152 
91 53 
3154 
0155 
01 56 
n157 
01 663 
01 61 
5168 
0163 
8154 
A I  G S  
81 66 
12167 
'Jll r'ln 

9172 
ai 7 1  

- 

0 520 
8521 
B522 
0583 
6524 
(0585 
0586 
0527 
G) 530 
0531 
0532 
a533  
0534 
8535 
0536 
M537 
05YB 
W541 
(3542 
0543 
0544 
0 5 4 5  
0546 
0547 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0 5 6 8  
0551 
0 55% 
0563 
0564 
0565 
0566 
0567 
0570 
9571 
857% 
m573 
0574 
13575 
11576 

6530 
1460 
5777 
0000 
6533 
4556 SR'I3 
6546 
6608 
4556 SRR, 
65/36 
66@8 
1088 SR9, 
6777 
4556 
6546 
1020 
6 7 7 7 
4556 
0645 
6546 
0 644 
6600 
1000 C I I N G ,  
0000 
4577 
0065 
3777 
8854 
2008 
OB67 
7377 N U M ~ J  
0016 

460 1 
1025 
10164 
0016 
1 (d8B 
060 1 
1045 
0016 
1028 
uG)n2 
114@ 
8004 
w227 
6560 

1025 12, 

JMP SR8 
SAE I 
-2000 
U L T  /ERROR 
JMP SR9 
STC NUMB 
*IMP CHNC 
JMP 52 / G O  E X I T  
STC N U M 2  
JMP CHNG 
JMP 52 
LDA I 
- 1000 
STC NUM8 
JMP CHNG 
LDA I 
- 1008 
STC NUN2 
LDF 5 /FOR NEXT 1000 
<IMP CHNG 
LDF a I R E S T O R E  DF 
JX?  52 
LD9 
cl 
STC E K I T S R  
SET I 5 
3777 
SET I 4 
2000 
S E T  I 7 

N O P  
LD9 I 5 
STC T3 
J,DA I 5 
S T A  4 
d 0 P  
LD4 
TS 
STA 5 
SOP 
I .D4 I 
2 
ADM 
4 
XSK I 7 
JMP 1'2 

-4ao 

/ S T O R E  TENP 

?I577 0000 E X I T S R D  0 
!36@@ 1405 S 2 r  EXIT 
9 6 0 1  0W00 T 3 3  (3 /TENP STORAGE 

/ / / / / / / / D 4 N G E R / / / / / / / / /  
/ / I /  T H I S  PROGRAM W R I T E S  O N  TAPE UNIT 

/ / / / D % U G E R  

/PRNTOUT 
1 8  21 70 
/ TEXT F U t ?  IMP D 9 T A  TABLE 

//HE: SURE DATA TAPE I S  a s  TAPE UIUI r i 

SEi3l.iNT 2 

* LOQ0 
1~300 i ~ m  P R , V \ I T U U ~  i..m 
l3C3l 3006 0 
10g8 5343 STC E X I T P  
1083 t350pI I OB 

1 
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8173 
0174 
id1 75 

1084 
16105 
lBU6 

1007 
lBlB 
16311 
1812 
1913 
1014 
lrc115 
1016 
IQ17 
1 B2l? 
1m21 

1022 
1023 
1 G324 
1825 
le26 
1087 
1g3.3 
1331 
1832 
1033 
16134 
1035 

1fi4@ 
la141 
1’142 
1c?43 
1044 

lB46 
1 !747 
1858 

1045 

1051 
1@5? 
1n53 
1M54 
1!-?55 
lfi5G 
1857 
10653 
13G1 
1862 
1@63 
1 PI64 
1 a65 
1066 
1@67 
1@70 
11871 
1872 

6002 
0 500 
6846 

0070 
5343 
I338 
7423 
1000 
0810 
1460 
1483 
701 1 
(1U70 
6000 

01647 
1330 
7423 
1338 
1468 
$3 b3 3 4 
71124 
1029 
O B 0 4  
7406 
lGIGIC1 
61 73 

5672 
7584 

1 Q2W 
0693 
7406 
0547 
1 P)00 
6111 
3816 
5673 
1aBO 

61 76 
156fl 
51777 
(1943 
@470 
7182 
3165 
34701 
7115 
3165 
f i t4  70 
7125 
3165 
047‘6 
71 32 
3165 
Id 4 70 
7137 

60632 / I  OF 
I OB 
60 46 /GAiV BE D E L E T E D  WHEN 

ASSEMBLED WITH 4 d O T H E R  
/GET C O N D I T I O N S  T O  BE P U T  HERE 

S E T  I 18 
T I  TLE3+4000-1 

LOOP> LDH I l(zI 
JMP TY 
LDA 
18 
SAE I 
STOP3-1 
JMP LOO? 
SET I 10 
ANSR 
4?dSR=6000 /I8 FIELD 1 
L D F  7 /TO BE 1 3  RIGHT F I E L D  
LDH I 10 
JXP TY 
LDr-I I I d  
SAE I 
I.1(43 4 
dMP a - 4  /4 I.gST i\iOT LOCATIONS 
LDA I 
4 
JNP SPACES 
L.DA 
61 73 / R U W U  FOR r A P E  STORE 

STC v5 
JMP v1 

D HERE 

/ N I  CROWAVE POWER 
/SCALE DETERMIiQED i3Y SW SETTING 
/ 9  18 70 

LDA I 
3 
JMP SP9CES 
L D F  7 
L D 4  
4D+11 /MICR POZR 1 
NOP 
STC v5 
L D 4  

/GST SCALE CODE 
CODE+% 
R C L  I 
P 7 7 7  
KOL 3 
9LE I 
JMP G1 
4DD C Z  
AZE I 
JMP G2 
ADD C:! 
R Z E  I 
Ji4P G3 
411D C 2  
AZE I 
Ji4P G 4  
4DI>  c2 

JM? GS 
u 1 ’ :  I 
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02714 
027 1 
0272 
0273 
0274 
0275  
0876 
0877 
0300 
030 1 
03@2 
0303 
0384 
0305 
03B6 
030? 
(331~3 
031 1 
0312 
031 3 
0314 
8315 
031 6 
031 T 
0380 
832 1 
0382 
0323 
E1324 
0325 
8326 
0327 
B33C1 
033 1 
0332 
0333 
0334 
0335 

0337 
0340 
0341 
0349 
0343 
83/14 
11345 
@346 
0347 
0359 
0351 
0352 
B353 
6354 
0355 
U 3 5 6  
0357 
Vr360 
0361 
11 362 
0 3 6 3  
n364 
6365 
8366  

0336 

1873 
1074 
1075 
1076 
1 n77  
110B 
1181 
1102 

1103 
1104 
1105 
1 l0G 
1107 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
11 17 
1128 
1121 
1122 
1183 
1124 
1125 
1126 
1127 

1131 
1132 
1133 

1135 
1136 
1137 
114’3 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
11591 
1151 
1152 
1153 
1154 
1155 
1156 
115’7 
1160 
1151 

1130 

11Wi 

3165 
047pI 
7141 
3155 
0470 
71 37 
0000 
71 43 

1 020 
0060 
7483 
1020 
0060 
7423 
1020 
006a  
742 3 
71 66 
71 50 
1020 
43060 
7423 
1020 
0060 
7423 
7166 
7143 
1020 
0060 
71423 
7166 
71 59 
1020 
006n 
7423 
7166 
71 43 
7166 
71 50 
71 66 
1000 
0008 
5147 
7504 
(3008 
1000 
0iaidB 
51 62 
1000 
1672 
0342 
3672 
0 342 
5672 
7504 

A D D  C 8  
AZE I 
SMP ti6 
A D D  C 2  
A Z E  I 
JMP C5 
HLT /NO CODE 

G I ,  J N P  R1 
/PRI\)T TRAILING ZEROS 

G2 

G ~ J  

G4, 

G5.. 

G6* 

R ~ J  

NXJ 
R2 J 

LDA 1 
60 
JMF TY 
I.. )?A I 
68 
JMP TY 
LDA I 
60 
JNP TY 
JMP E4 

LD.9 I 
60 

L D A  I 
6@ 
JMP T Y  
JMP E4 

LDA I 
60 
JMP TY 
JMP E4 

LDA I 
69 
JMP TY 
J M P  E4 

JMP E4 

JMP E4 
L DA 
0 
STC NX 
JNP V1 
0 
t DA 
B 
STC iQX2 
LDA 
v5 
SCR 2 
A D D  v5 
S C R  8 
STC V5 
SMP v1 

JMP R2 

JMP ‘ry 

JMP R1 

JblP R2 

JMP H1 

JMP R2 

/EX1 T 

1162 0 @ @ 0  X X 2 *  B YEXI T 
1163 0BMU 8 L T  
1164 6010 JMP 10 
11 65 7776 C 2 ,  -1 
1166 0016 L i l a  NOF / E X I T  
1167 8644 LDF 4 /RESET UATA FIELD 

/SPACES FOR P O W E R 8 / / / / / / / / / / / / / / / / /  



27 

0367 
B 3 7u 
83.7 1 
@ 3 7 2  
c1373 
9374 
0375 
0376 
0377 
Gt400) 
04M 1 
O W 2  
M 4 Q  3 
B 48 4 
0 4@ 5 
e40 6 
M4G37 
0410 
041 I 
041 8 
B 4 1 3 
041.4 
041 5 
041 6 
’7417 
04Zfd 
04‘2 1 
0422  
8483  
G1424 
n425 
@426 
8427 
(3430 
043 1 
8438 
I 4 :i 3 
8434 
i3435 
!143 6 
4437 
f i)4LI?l 

b7 44 1 
‘I 14 4 2 
54/43 
0 444 
9445 
B 4 4 6  
3 447 
B 4 5 13 
9451 
0452 
@ 4 5 3  
9454 
C! 4 5 5 
0456  

a 468 
l l 4 G l  
‘4462 
a403 
.;7 4 5 q 

(3 4 5 ‘r 

- 

1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1200 
1201 
18cl2 
1203 

1294 
1205 
1286 
1287 
1218 
121 1 
1212 
1213 
1214 
121s  
1216 
1217 

1220 
1221 
1222 
1223 
1884 
1225 
1226 
1227 
1238 
1231 
123% 

1233 

1234 
1235 

1 2 3 G  
1237 
124@ 
1241 
1248 
1243 
124Y 
1245 
1246 
1247 
1259 
1251 
1252 
1253 
1254 
1255 
1256 
1257 

1 Be5 
G1v)BcJ 
74636 
0647 
Il500 
61 13 
0241 
5672 
‘7504 
11620 
0004 
7406 

B 647 
1 0Mcn 
61 19 
8241 
5572 
7504 
11320 
0860 
7423 
1 GI20 
BF183 
7406 

1 PI00 
51 12 
0241 
5572 
7504 
1 B 2 5  
0060 
7423 
1820 
@O83 
7 469 6 

0 647 

1800 
6176  

8 342 
@ g l 7  
156D 
7774 
1120 
C10@5 
53’23 
1400 
5 1  14 
0017 
B 3 4 2  
5672 
18G38 
61 76 
3345 
1560 
‘1774 
‘4 4 7‘3 

/GET PWR 
/TIl6ES TWO 

LlM I 
4 
JMP SPACES 
L.DF 7 
L DA 
Al)*13 
HOL 1 
STC v5 
JKP VI 
LDA I 
4 
di4P SPACES 

/ P R I N T  FIELD CURREaTS 
LDF 7 
L DA 
AD+ 10 
ROL 1 
STC V5 
JMP VI 
1-1.14 I 
6vl 
JhP TY 
LDA I 
3 
JPIP SPACES 

/PRI\IT J FIELD 
LD4 
4D+ 12 
ROL 1 
S T C  V 5  
JIW v 1 
LDA I 
60 
JMP T Y  
LD4 1 
3 
J M P  SPACES 

/ P R I N T  INTEREM PRES 
/FOR INTEREM 

LDF 7 /DATA HERE 
AD=61 OB / S T A R T  O F  A D  DATA 
L D ~  
C O D E + 2  
CODE=6174 
SCH 2 /LII\IE UP FACTOR BITS 

BCL I 
7774 
4D9 I 
5 
STC FACTOR 
LD4 
AD+ i 4 /PRES IN CHAA 14 
cow 
S C R  2 
STC V5 
LDA 
CODE+:! 
S C R  5 
BCL I 
7774 
AZE I 

c ora 



0 a65 
U466 
m467 
n4715 
L347I 
(1472 
VI473 
a474 
p1475 
0476 
3477 
0500 
0501 
PI582 
C1503 
65M4 
0505 
R 5 0 ) 6  
05177 
‘1510 
051 1 
1512 
m513 
151 !I 
0515 
851 6 
051 7 
R58!? 
052 1 
(3 522 
0523 
0524 
@5?5 
11526 
a527 
a 538 
0531 
16532 
(1533 
0534 
9535 

0536 
6537 
(3543 
6541 
9 542 

0543 
0 5 4 !.I 
G3545 
8546  
(1547 
q55G) 
0551 
8559 
a553 
‘6554 
R555 
8555 
0555 
0555 
a555 

1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1300 
1381 
1302 
1303 
1316l4 
1385 
1 3 7 6  
13n7 
1313 
1311 
1314 
1313 

1314 
1315 
1316 
1317 
1320 
1391 
132% 
1383 
132Ln 
1325 
1325 
1327 

I33M 
1331 
1332 

1333 
1334 
1335 
1336 
1337 
1340 
1341 
1342 
1343 

1344 
1345 
1346 
1347 
1350 

72’77 
1120 
7776 
0470 
7272 
1 120 
7 776 
0 478 
731 3 
7310 
1000 Z 4 r  
1672 
0341 
5672 
.73 13 

167% 
M241 
5672 
1020 
0a0 1 
1140 
1323 
7 3 1 3  
1020 2 3 ,  
7747 
5323 

1000 2 2 B  

JNP 22 
ADA I 
- 1  
R Z R  I 
JMP 2 4  
A D A  I 
- 1  
A Z E  I 
d4P  z 1 
dW 7.3 
L D 4  / X  2 SCALE 
v 5  
SCR 1 
S’TC v5  
JMP Z1 
L D A  / X 5 S C A L E  
v5 
FLOL 1 
STC V5 
IAr)R I /CHA&JGE SCALE FACTOR Q Y  1 
1 
A D M  
F C T 0 H 
JMP z 1  

-30 /60-30=X 
LD’I I /GAIJGE OFF WHITE XX 

s rc  F A C T O R  
7504 

1020 
0005 
7423 
1020 
u3655 
7423 
1828 
3 B O O  
112u 
@a60 
7423 
B 6 4 4  

63’616 
0 5 3 D  
G O 4  1 

7331 
B 580 
60142 
65 5U3d 
6GJ0 1 
Om16 
864& 
7343 
0 0 B 3  

/&a h3  
4n84 
13124 
a 54a 
43413 

Z 1 J  Jl‘P J1 
/ P R I N T  PRES 

LDA I 

J N P  TY 
LD4 I 

5 /Piilgr z 

55 / P R L ~ T  hINUS 
JMP rr 
LDA I /L04D FACTOR 

4u9 I 
60 I M A A E  1 2  CODE NUd 
JNP TY 
LDF 4 / t lESTOE LING D A T 4  F I E  

F 4 C T O R 1  0 

LD 
/ / / / / / / / / / / / / / / C O N T i l ~ ~ ~  P R O G R A M  HEdE 
/ / / / / / / / / J M P  LE9VE TO RETURN TO MAIN PROGRAF~ 
LEAVE, NOP 

I on 
6041 / ; J A I T  FOR FL4G FOR TL 

s I.\ r y  
JPiP .-2 
I OB 

I OH 
600 1 /I O N  
r\iOP / INTERIJPT D A C X  ON 
LDF 4 / H E S E T  DATA F I E L D  
JMP E X I T P  
E X I T P > 0  /RETURN TO PHOGR4N 

60 42 /cLa T T Y  

TITLE3, TEXT Z. 
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0 555 
11455 
e 5 5 5  
0 Ti55 
6555  
0555 
0 5 5 5  
6.755s 
c1555 
0555 
El 555 
0555 
a555 
0 5 5 5  
9 455 
a555  
Q 555 
(71555 
0 5 5 5  
055'5 
6355'5 
8 5 5 5  
0 5 5 5  
3 5 5 5  
(3555 
3555  

1351 
1352 
1353 
1354 
1355 
1356 
1357 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
140@ 
14W1 

1498 

1483 
1 4B4 
1405 

1405 

1407 
1410 
141 1 
1412 
1413 
1414 
1415 
1416 
1417 
1428 
1421 
1422 

1423 
1424 
1425 
1426 
1427 

1430 
1 J431 
1432 
1433 
1434 
1435 
1436 
143'7 
14471 

46 4c7 
2225 
1640 
1617 
5640 
4840 
2827 
2240 
61 48 
4040 
4020 
2782 
40 62 
4#40 
4015 
061 1 
5514  
0 440 
4046 
1296 
1185 
1 4ld 4 
4B40 
2088 
0523  

2343 

0016 
0000 
3B00 

001 6 

0a17  
5414 
20513 
5422 
81365 
0clBlil 
1081.3 
0#40 
7423 
022 5 
741 5 
0000 

8857  
a'dGl(d 
5581 
1 v700 
1501 

1465 
13043 
7434 
7462 
3583 
U 4 5 1  
7455 
3502 
0451 

DATE RUN NO. P V R  1 PWR 2 PIFIELD JF 
IELD PRESS 

2 
N OP 

EXIT, 0 
/SPACE ROUTINE 
SPACES, >iOP 

C OM 

s rom,  H L T  

/ s E r  SPACES 

s'rc srwm 
aim m 
S 1 C  E X I T S  
S E T  I 5 

LDA I 
4a 
JMP TY 
X S K  I 5 
JMP SPmJM+l 

SPNOr4r 0 

E X I T S +  0 
/TYPR S[JBROUTIi\i% 
TY s SET 1 7  

0 
STC TEMP 
L D4 
TEMP 

S 4 E  I 
4 3  
JXP .+2 
JPiP C R 
ADD C37 
4PU 
JMP LETR 
4DD C28 
APO 

/ C d K  LINE FEED 
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1441 7974 JMP SPES 
1442 1000 L D A  
1443 1501 T E W  
1444 1120 4DA I 
1445 02Glil 200 
1446 7447 JMP PRINT 
1447 05MCI PRINT, IOR 
1458 
1451 
1452 
1453 
1454 
1455 
1456 
1457 

1451 
1468 
1453 
1 464 
1465 
1486 
1467 
1 4'78 
14'7 1 
1472 
1 e 7 3  
1474 
1475 
1d76 
1477 
1500 
1501 
1592 
1503 

1 L4613 

1 SB4 
1585 
15015 
1597 
1SlC1 
151 1 
1512 
1513 
1514 
1515 
1516 
1517 
1580 
1521 
1582 
15?3 
1584 
1525 
1586 
1527 
153Ln 
1531 
1532 

6@41 
JMP e - 2  
I OB 
6046 
JMP 17 

TEMP 
A D A  I 
300 
dMP F'AIL'JT 

m a  

L D A  I 
215 
I G+3 
GQ41 
JNP. -2 
I OB 
6046 
LDA I 
212 
JM? P R I N T  
L DA 
T E W  
A D 4  I 
2863 
JMP PRIIVT 
0 
-2@ 
-37 

/SPEC I A L  CHARAC TER 
/FOR& I\IUM 

/EX1 T 

B @ 1 1  

5512 
0071 
1664 
102B 
1672 
1040 
1630 
1 8413 
1524 
1 O B @  
1654 
1 840 
1643 
@917 
5526 
761 5 
1 '? (3 0 
1557 

1026 
1561 

9oa0 

l a  r i  

/SITE3 TO GO BIIUARY TO BCD\ 
/ 4 N S R  IN L1 A X D  NEXT THREE B I N S  
18 1 68 
/ZNTZR a T T H  NO- T O  HE C V  IX 5V 
/ H I  N4RY TO DZC I MAL 
VI 3 C1.R 

A D D  0 
STC v3 
SEI: I 1 1  
L1-1 
L D 4  I 
v5 
S T A  
s fa 
ST9 
53 
LD9 
Y4+2  
ST4 
55 
c ulv, 
S l T  S 4 - 2  
JAP LJ2 
LD9 
r'l 
STA I 9 
LDA I 
Y 3  
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1533 
1534 
1535 
1535 
1537 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
155pI 
1551 
1552 
1453 
1554 
1555 
1556 
1557 
1569 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
15'78 
1571 
1572 
1573 
1574 
1575 
1576 
1577 

15B1 
1602 
16p13 
1604 
1605 
16@6 

1507 
1610 
1611 
1612 
1513 
1614 

1615 
1616 
151 7 
1428 
1 52 1 
1622 
1623 
1624 
1685 
1526 
1527 

i m o  

1048 
1636 
1 v)4u 
1624 
1 600 
1563 
1040 
1643 

5626 
761 5 
1000 
1657 
1@71 
1 (d20 
1661 
1@4@ 
1630 
1840 
1684 
1 (300 
1662 
1040 
1643 
'dB1 7 
5626 
761 5 
1000 
1657 
16371 
1 B O 0  
1661 
1458 
7777 
8456 
ma17 
1871 
061 78 
1664 
8676 
7773 
183c1 NO> 
119@ 
Q860 

7423 
8236 
7684 
0 0 B 0  v3t 
BBBB 
3li)QB Q7> 

mi 7 

E 

5 T4 
54 
STA 
53 
L DA 
Y4+1 
5 T4 
55 
c OM 
5FC S4-2  
JIW V2 
L UA 
Y 1  
STll I 9 
LDfi I 
Y 3  
STA 
s 4  
s TA 
53 
LO4 
Y 4  
STQ 
s5  
C OM 
STC S4-2 
dMP v2 
LEN 

STA I 9 
L D4 
Y3 
S A E  I 
7777 
SAP / S A P  IJNCONDI T I  ONAL 
Cot4 /TAKECARE OF MINUS LERG 
S T 4  I 9 
S E T  I 18 
L1-1 
SET I 16 
-4 
L D 4  I l i ?  
ADA I 
6@ 

ri  

/FOilM 12 C O D E  FOR TfP 

JMP TY 
X S A  I 1 6  
JMP LQL 
0 / E X I T  

8080 / E X I T  
8 /TEMP STORE 

001 1 
5557 
2008 
5656 
B8ll 
5457 
I Mu's) 
3 0 0 $1 
112g 

1 v7 4U 

/OCT4LL .\IO* TO t i 0 V  ZilAiVY X t S  
v2 t CLH 

STC Y1 
AU1) 0 
S T C  V 4  
CLIi 
S T C  Y 1  
L D A  

41 4 I 
ol /FACTOR -X 
5 T n  

s3., B /AJ)D~LS O C T A L  NO. 



0 
0@ 
00 
@@I 
@PI 

PO do 3L)'trllQ.LS dIE1 S33WdS 8Od HS2iHL/00 
7VWI33U J.39 OL SUOL3tld/ 0SL I 

hh I 
Zl 

0 
a 
61 

ZL9 I 
ILSI 
c1L9 I 
L99 I 
999 I 

s99 I 
b99 I 
E99 I 
z99 I 
199 I 
099 1 
LS5 I 

9s9 I 
ss9 1 
VS9 I 
ES9 I 
as9 I 
154 I 
GIs9 I 
Lv9 1 
9e.9 I 
st79 I 
t7b9 I 
E-r9 I 
869 I 
1v9 I 
0i79 1 
LE9 1 
9c9 I 
SE9 I 
vc9 I 
CC9 I 
zc9 I 
IC91 
0c9 I 
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GB 51115 
G 3 5125 
G 4 51 32 
G S  51 37 
G 6  5141 
J,EaV”: 5330 

I.00P 5M 1 1  
L l  5665 
:Y 0 5604 
X I P I 2  4556 
N x 5147 
AJXB 51 62 
POII’JT 6834 
P R I N T  5447 
PRNTOIJ 5890 
07 5514 
!?:JC4i’J li 0 3 7 7 
X1 5143 
€32 51 50 
S P A C E S  5406 
SPES 5474 
SP?dUOi 5414 
S R? 4525 
5 28 4530 
5 H 9  4533 
5 T O P 3  5404 
S 2  46@@ 
53 5 624 
54 5 63c1 
S l i  5643 
T”t24P 5501 
TITLE3 5344 
TY 5423 
T% 4 5 60 
T3 460 1 
v1 5504 
v2 5 h l 4  
v 3 5618 
v4 5656 
‘J 5 5672 
Y1 5657 
Y8 5660 
Y3 5561 
Y 4  5662 
% I  5313 
z a  52-77 
2 3  531@ 
2 4. 52?2 

i.-zn? 5455 
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1000 
1001 
1002 
1OM3 
1004 
1005 
1086 
10@7 
1010 
101 1 
1012 
1013 
1014 
1015 
1016 
1017 
12320 
1 Q 2 l  
1822 
1823 
1824 
1025 
i(112d 
l a 2 7  
10 3"1 
1031 
1g32 
1 !233 
11634 
1735 
1836 
1837 
1340 
1341 
1 tl42 
1843 
1 P44 
1945 
1M46 
19b7 
1 M 5 d  
1051  
1352 
1853 
1054 
1955 
1@56 
1057 

*2(3 
/PRQGRAN LOG1024  / LOG SUBRQUTINE 
/LOGLIS@AL MODIFIED TO LOG1024 
/9 - 8 4 - 70 
/MODIFIED FROM LINC-8  TO PDF-19 
/ 7  -2 7- 70 
/PROGRAM LOG4SCAL 
/SET NKG TO B O T T O M  OF S C A L  
/CALCIJL'TE L O G  O F  SMOOTHED DAT.9 AND SCALE FOR D I S  
P L A Y  
/ I 1  13 68 

081 1 
200D 
5160 
7041 
0647 
1000 
6B34 
001 7 
1468 
73 77 
0456 
7025 
1460 
6777 
fl456 
7033 

5777 
8 / !56  
7041 
DM3Gi 
1048 SR4, 
1071 
5114 
!3644 
7L461 
71 57 
1n4GI SR5J 
1871 
51 14 
0644 
7361 
71 5 7  
lC3812 S R 6 ,  
6777 
1 a)4g 
1@71 
5114 
n 644 
7!461 
1 DZld 
6777 
1340 
1071 
5114 
in6/15 
7661 
8644 

1463 

L M 0 = 8 6 0 0  
UM9=C4 64pI 
* 100a 
C L R  
nuu %) 
S T C  E l + l  
JMP SR6 / F U L L  16124 P T S  
LDF 7 
LDA 
POINTS 
c O N  
SAE I 
-400 
SKP 
JMP S H 4  

- 1 @@a 
SAP 
JMP SR5 
SAE I 
-2000 
SAP 
Jbi? 5H6 
HLT 
S TA 
d UPI 
STC PTR2 
I-DF 4 
JCW C 4 L C 2  
J X P  E t  
S TI1 
I~IJL~I 
S T C  YTR2 
L D F  4 
31w C 1 L C 8  
LliviP Zl 
LDA I 
-1B0PJ 
S T& 
N UEI 

J.DF 4 
JM? CQLC2 
LD4 I 
- l e 8 0  
S T A  
N 1 

STC PTR8 
LDF 5 
JRP C4LC2 
LDF 4 

saE I 

STC prfi2 

/ M A I N  E X I T  
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1'16J 

1061 
11362 
16163 

li?i;5 
1 * 5 6  
1 JP,7 
1 <I 7 i I 
1,171 
1.9 I:? 
1973 
l d f d  
11475 
1076 
1'3'77 
1108 
1 loll 
1 lQ?  
1 l F 3  
1134 
1 l a 5  
1186 
11@7 
1 11'1 
1111 
1118 

1 a64  

1 1 1 3  
1114 
1115 
1 1 1 6  
1117 
112% 
1121 
1122 
1123 
11?4  
11?4 
I l .>5  
1137 
1 13d 
1131 
1138 
11 33  
1134 
1135 
1136 
1131 
1 1 
11/41 
1142 
1143 
1 l a 4  
1145 
1146 
1147 
1 1514 
1151 
1 1 5 2  
11 53 

7157 

nf166 
V)U@o) 
!??I72 
3777 
1032 
5337 
1 9 9 W  
@344 
5 1 3 2  
1Q33 
814 1 7  
11 4'3 
1138 
1 ut415 
1.33 7 
8.344 
3161 
19S? 
3144 
3/45 1 
7147 
3153 
0 4 5 1  
71 Ti4 
1332 
6377  
11153 
71 54 
1134YJ 
742 1 

1,452 
71 54 
76300 
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0 17r4 
@175 
0176 
0177 

1154 
1155 
1156 
1157 

11 6@ 

1161 
1162 
1163 
1164 
1165 

1166 
1167 
1170 
1171 
1172 
1173 
1174 
11 7 5  
1176 
1177 
1200 
1201 
1202 
1263 
128* 
1805 
18n6 
l ? Q  r 
12tm 
121 1 
1212 
1213 
121/! 
1215 
1216 
121 7 
122B 
1221 
1222 
1223 
1 8 - 4  
1225 
1226 
122 I 
1230 
1231 
1832 
1 2 3 3 
123/4 
1235 
1236 
1231 
1 4  
1 i 4 1  
12/42 

0226  
7117 
0p116 
0602 

0016 

7200 
F J O B 0  
0000 
RB00 
8M0B 

i1057 
0000 
10BG1 
1310 
0 4 7Q 
72 70 
0261 
1560 
4006 
53/43 
9863 
1337 
1 880 
7 7 7 6 
331 1 
7731.1 
7 6 7 1 
1337 
1274 
1.341 
5344 
7671 
13/13 
1343 
1326 
7671 
1326 
1386 

7671 

13 14 
1345 
7671 
1343 
1325 
1331i) 
7 5 7 1  
1333 
1 ?El2 
1337 
7 4 3 7  
1337 
13L Ib  
1345 

1324 

1324 

d l  XSK I 6 
J;%P G 6 i l  

E X I T 2 r  N O P  
El D LIF 2 

s c 4 LE rj 
PJOP 

/GO TU DISPL4Y 
/CONST TO S E T  
ILOWEH SCALE 
54.. -577 
v4> 0 

0 
v5 B 0 

0 
/ENTER W l T H  
/NO. IN 2L 
/EXIT WITH 
/ L O G  I N  3L 
L1S SET 17  

0 
LDA 
L2 
9 Z E  I 
JMP ZB 
RDL I 1 
ECL I 
40BB 
STC T 3  
SET I 3 

L D A  I 
- 1  
ALiD L2+l 
JMP 1930 
LIMP 1671 
T1 
c1 
T 2  
STC T3+1 
dMf’ 1671 

T 3  
Le 
J K P  1671 
z2  
22 
z1 
dMP 1671 
‘L 1 
c 5  
‘I‘ 4 
J .P 1671 
‘1‘ 3 
z 2  
23  
I Mi’ 1671 
L 3  
c4 
LJMt’ 1 43 7 
T 1  
P 4  
T 4  

‘r i 

r3 

.r i 

/ E X I T  WITH L O G  OF iVUM 

/ E X I T  STORED HERE 
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0x72 
B 2 7 3 
0 a 7 4 
08'15 
GI276 
0277 
0 3 i.l k3 
fl3(4 1 
6 3 8 2  
0 3 @ 3  
I? 3 !,l 4 
0 31.3 5 
0386 
B 34 7 
c?J31(1 
031 1 
i43 12 
(7131 3 
9314 
a31 5 
3316 
8317 
8320  
I3321 
1.4322 
0323 
B 3 2 4 
0325 
0326 
11387 
03301 
0 3 3 1 
0332 
6333 
@G34 
0335 
8336 
0337 
0 3 415 
0341 
0342 
0343 
0344 
Q345 
0345 
m347 
0354 
0 3 5 1  
8 3 5 2  
0 3 5 3  
63354 
a355 
a356 
0357 
036@ 
0361 
t1362 
'3363 
Q360 
8 3 6 5  
0366  
0367 
n37m - 

1243 
1 2 4 4 
1245 
1246 
1247 
125cJ 
1251 
1959 
1253 
1254 
125s 
1256 
125'7 
1260 
1261 
l2GB 
1263 
1264 
126s 
126G 
126.1 
1'278 
1271 
1272 
1273 

1274 
1275 
1276 
1277 
1300 
1301 
13fi2 
1303 
1304 
1305 
13B6 
13147 
1318 
131 1 
1312 
1313 
1314 
1315 
1316 
1317 
132s; 
1321. 
1322 
1323 
1324 
1325 
1386 
1387 
133ril 
1331. 
1332 
1333 
1334 
1335 
1336 

7671 
1395 
13017 
1337 
7437 
1346 
1.737 
1346 
7671 
1343 
1276 
1337 
7446 
1346 
1337 
1346 
7446 
1346 
1341 
1312 
6817 
l4i?)ll 
5318 
5313 
6817 

JMP 1671 
22 
c3 
T1 
JMP 1437 
T4 
T1 
T4 
Jd? 1671 

c2 
T1 
JMP 1446 
T4 
T1 
T4 
dMP 1446 
T4 
r2  
I- 3 
3iilP 17 

STC L3 
STC L3+1 
Jl.lP 17 

r3 

L6, CLK 

/ c o l ~ s  r -  USED 
/ I 'V S'-HIES 
/ t A P A B  5 I 03 

2321 
7776 
3367 
7776 
3216 
7775 
3107 
7774 
321B 
7772 
w 
a 
cl 
G3 
i3 
M 
0 
0 
a 
0 
iE) 
GI 

0 
!a 
B 
w 
0 
0 
9) 
GT 
0 
0b00 
0 
0 
(3 
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la371 
0372 
0373 
m374 
0375 
Q3T5 
PI377 
040@ 
PI4m I 
04@2 
04@3 
GI4414 
0485 
04P5 
GI40 7 
Q410 
941 1 
Gl412 

1337 
134m 
1341 
I342 
1343 
1344 
1345 
1346 
1347 
1350 
1351 
1352 
1353 
1354 
1355 

NO ERRORS 

COJ .C4  51361 
C1 5274 
C 2  5276 
C 7  53Gilj) 
C U  5308 
c5 5304 
3 X i T 2  5156 
!1: 1 51 5 7  
E 4 53146 
G3 5345 
;q 51 61 
i 6  5115 
iil 51 5 4  
1 2  51 13 
,i 3 5 1  47 
4 51/13 

d1 5072 
d3 5132 
J? 5 1  5 3  
) ?  050 1 
L1 51 G G  
I? 5311.) 
L 3 5312 
;1.< 5 1 I i  

B 0 B 0  
ClMBO 
0000 
061B0 
b000 

7773 
0BQ0 
0000 
ot7111 
2nMB 
5355 
5310 
531 1 
mn90 

~ 0 0 ~  

T I  3 0 
e 

TB * 0 
0 

T 3 a  @ 
0 

G38 -4 
T4 0 

0 
X 1 a  c LR 

4DD @/SET E X I T  
STC X 2  
STC L 2 1 S E . r  LOG EQUAL ZERO 
STC L2*1  

x2 > 0 /EXIT 

POI NTS-G0 34 
/CH4NGI;:  FrlLL 1824 PTS L?J 16 
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0000 
floc3 1 
0802 
8803 
8094 
OOB 5 
(3QQ 6 
0@11 7 
00 10 
BC.11 1 
0012 
8813 
8814  
8815 
flfl16 
8M17 
0080 
1192 1 
a322 

0824 
9025 

6025 
9027  
91130 
inn31 
a1332 
0d33  
9034 
0035 
Q)v)36 
0037 
4@48 

4 1 
8042 
9d03 
d 3 4 14 
(7045 
0 M 4 6 

63847 

no11 
8090 
446 7 
0016 

01?70 
7762 

0071 
QI000 
0872 
7 7 7 2 
1 02a 
74@0 
0,151 
11019 
0264 
Q232 
6g34 
1 @ P O  
B Q 5 0  
1148 
001 1 
9330 
60 30 

6470 

0465 
6455 

0461 
6 8 6 3  
0462 
6073 
0463 
61Or3 
8 4 6 4  
51 1 3  
5 1 4 4  

/DI SPLhY MARKER EVERY 

* 2pi 
/PROGRAM D I S  FOC4. A DISPLAY PROGRAM 
/FOR I11 FTERENT SPEC THA 
/9 24 ' f@ 
/ F O H  IN1'EREM. WMI FTEN FOR LINC-8 AND 
/MODIYiED F O R  PUP-12-7-31-70 
LMB=M6@C3 
IJMd=;064@ 
/DISPLAY DATA 
1 1  4 69 
/TAKES TWO QUARTERS 

+20 
C L R  
ADD B 
STC E 1 6 8  

Q l  t N O P  
/ D I S  VERT 

SET I 1fl 
-15 

SET I 11 
PI 

F1> SET I 12  
-5 
LII? I 
-377 
DIS 11 
4 DA 
Q4 
X S K  I 12  
LIMP . -4  
LD4 I 
58 
4 Dx", 
11 
X S K  I 10 
JIG' F1 

di".P 46 

sivs I 5 
J Y P  C1 

/ E X I T  O N  SNS 5 
/DISPL4T D4T4 256 POINTS 
/DTTERMINED 3Y S E N S E  sw 

2BPTS 

/ C A  LNCALL 

/Cd& SNS 5 

SNS I 1 
JMP SR1 
sus I 2 
JXP SRP 
SNS I 3 
JX? SR3 
SNS I 4 
dMP SR4 
Ji4P C O N T I N  

/ / / / / /  
S H I  f LD4 

0 
STC KXITD 
LDF a /D4T4 HZRE 
LDA I 

S T C  Q.1 
3777 / I  To 256 



0875  
8676 
Od 7 7 
@ I d @  
13ldl 
@1<38 
8183 
8 1 0 4  
0185 
a l a 6  
Cllv17 
01 10  
0111 
0 1 1 2  
431 1.7 
8 1  I 4  
61 15 
0116  
M 1 1 7 
Pl12El 
0121 
4') 1 e2 
8123 
0124 
0185 
0186 
R127 
0138 
8131 
0132 
0133 
0134 
0135 
0136 
0137 
a140 
(4141 
0142 
@143 
0144 
0145 
@144 
0147 
' 41  5 0  
@ 1 5 1  
69158 
a 1  53 
€3154 
"155 
51156 
n157 
R 1 6 0  
3 1 6 1  
3162 
0163 
91 64 
R 165 
Pk56 
11167 
1 1  74 
51172 
?l7? 
7173 - 

$3 d '7 2 
4'2 73 

(32175 
B076 
(go77 
n 100 
a1171 
B I R R  
41193 
(3 194 
0135 
Q106 
0 1 6 7  
8 1  10 
(41 11 
0112 
01  13 
# 1 1 4  
U 1 1 5  
9116 
01 17  
0120 
a121 
0122 
PI123 
0124 
@ I 2 5  
8125 
0187 
vl131d 
8131 
8138 
R133 
@134 
0135 
81 36 
13137 
0140 
8141 
0 142 
0 1 4 3  
0144  
a 1 4 5  
O14h 
8147 
0150 
8151 
0152 
01 53 
0154 
Dl55  
0156 
0 157 
0 1 60 

at374 

a i e l  
0162 
0163 
Qlba 
0165 
0166 
@ 157 

61?9 
1 9v)B 
I? 13 (9 i.1 

4143 
0644 
10'3i.5 
2777 
4131 
G123 
1 fllnc) 
SIC1Bv) 
4143 
9545 
1020 
3777 
4131 
6123  
149630 
lO00Q 
41U3 
8645 
1 088 
2777 
4131 
6123 
8016 
0871 
0776 
0073 
7377 
0872 
00041 
a171 
1020 
0081 
1140 
BGlll 
0238 
1832 
6233 
61 32 
0015 
@a16 
0647 
1@88 
61 73 
441@ 
1GIC5M 
0286 
00114 
a01 I 
1020 
PI410 
6312 
6232 

CY647 
01361 
U658 
8667 
60k78 
Llii162 
7775 

41 

J 11' l > i S I '  
l..llq 
0 
:, rc; :A t I 1 1  

I.i)P /J 

I,lX+ L 
' 7  I /  
5 r c  O A  
J TIP i)I  5:' 
1,119 
b j  
S T C  E X 1  i l J  
L 13 r' 5 
LlJA I 
3777 
STC QI'J 
dMP DISP 
L1)4 
fa 
STC E X I T D  
L D F  5 
LDA I 
2777 
STC QN 
LIMP 111 SP 
NOP 
SET I 1 1  
776 
SET I 1 3  
-40@/-144 
SET I 12 
0 
D I S  I 11 
LDA I 
1 
4 D M  
11 
XSA I 12 
LU? I 12  
xsrr I 1 3  
J N P  Q5 
MOP 

/768-1024 

/ADDRESS OF DATA 

C O N T 4 N r  IVOP 
LDF 7 
LDA 
61 73 
STC Q7 
LOA 
200 
ESF 
CLR 
LDA I 
Q7 
JMP VI / C V  LIV TO BCD 
J X P  X6 / D I S  LN 

/DISPLAY DATE 
LDF 7 
SET I 1 
8650 
SET I 7 
6800 
SET I 2 
-2 



0 174 
(11.75 
v1176 
0 1 7 s[ 
n2nm 
02611 
82G32 
0 2 @ 3  
c12G34 
02B5 
62116 
0'2@ 7 
'32 1 m 
421 1 
112 12 
0813 
38 14 
0215 
(32.1 6 
GI217 
02?0 
08? 1 
642?3 
n227 
0224 
a225 
R 7 3 9  
022 7 
8433 
7231 
0832 
4233 
023/4 
a235 
l3236 
0237 
0240 
02~41 
824P 
0243 
0244 
0 2 4 s  
a245 
(3247 
El? 58 
(3 2 '7 1 
0 2 5 8  
B?53 
0254 
0.255 
0 P 5 6  
c?"5 I 
P19'4n 
11261 
0262 
G1263 
0264 
0265 
0266 
8 2 6 7  
m 2 713 
0 2 7 1  
9?72 - 

017(1 

0 1'72 
0173 
0 1  74 
0 1  15 
Q176 
8 1  77 
0200 
020 1 
0202 
02@3 
0204 
O?M5 
R28G 
0207 
021G1 
021  1 
0212 
cll2 13 
0214 
I 4  2 1 5 
021 G 
0917 
0220 
082 1 
8 2 2 2  
m223 
G7224 
02x5  
0226 
OX27 
0230 
023 1 

0171 

u232 
0233 
0234 
11235 
0235  
8237 
@ ? 4 m  
m241 
0242 
0243 
rd 2 4 14 
02/45 
0 ? 4 6  
d?47 
'3.256 
U251 
Lg252 
Cl253 
0254 
0255 
til 2 5 6 
(1257 
026  4 
0261 
0862 
0263 
0254  
8255 

1327 J2, 
1560 
7768 
0241 
1120 
0266 
4083 
1020 
0320 
1 I 4 3  
1763 
8222  
6170 
1080 
0818 
1140 
600 1 
0062 
77 15 
1327 

1560 
7760 
4241 
1183 
6266 
49a3 
1320 
63?!3 
1743 
1763 
0822 
6214 
6'3 2 3 

1325 331 
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LBH I 7 
BCL I 
7760 
RQL 1 
ADA I 
A1 
STC 3 
LDA I 
320 
DSC 3 
usc I 3 
XSd I 2 
Ji9P d2 
LDA I 
10 
9 DN 
1 
SET I 2. 
-2 
L*Dh I 7 
LIIH I 7 
HCI. I 
7768 
SOL 1 
fin4 I 
A I  
s rc  3 
r,ns I 
328 
DSC 3 
DSC I 3 
XSK I 2 
JMP J3 
JM!) Q1 

/ D I  SPl..QY LN 

/ I N D E X  OVER DELILY~I 'PEH 

0d44 X 6 1  
DOUh 
kl061 
d 650  
'4865 
7774 
44867 
U 4 6 0  
1827 X5, 
1560 
7750 
0 2 h l  
I 1 2 0  
0365 
4063 
0104 
1743 
1763 
1723 
4 Q U 4  
11463 

0 2 2 6  
6242 
6'1634 
6023 

90Qd Q6> 

ld3oai 

' a i 7 7  ~4~ 

sss 4 
0 
SEl'  I 1 
0650 
SET I 6 
-3  
S"T I 7 
L1. /LN STORED HEHE 
LDA I 7 
B C L  I 
7760 
ROI- 1 
4D4 I 
4 1  
S T C  3 
SAM 4 
D S C  3 
D S C  I 3 
L D 4  I 
4 
4 DM 
1 
XSX I 6 
JMP x 5  
,IMP 4 
JMP Q1 
177 / I N D E X  FOR H LINR 
0 
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8273 
n274 
O"75 
132 7 G 
B 8 7 7 
(?I 3 (4 (?  

030 1 
03813 
0303 
0 30'1 
03635 
(3 30 6 
03117 
9310 
0 3 1  1 
n 3 l 2  
8313 
03 1 4  
0315 
631 6 
0317 
0132v) 
(3.3% 1 
63322 
0383 
0) 3% 4 
0325 
0326 
0327 
833(1 
0331 
0332 
6333 
0334 
G1335 
0336 
0337 
03 MI 

61341 
m-342 
1.1343 
3344 
8345 
C13/lr; 
6347 
&334[3 
8351 
0 3 5 2  
3 3 5 3  
v1354 
$7355 
0 3 5 6  
0 3 5 7  
0760  
c1761 
63362 
0363 
0364 
4365 
8366 
13367 
fi37G1 
037 I - 

M266 
0267 
W270 
OR7 1 
02'72 
0273 
0274 
0875 
(9276 
0377 
@3UB 
!33(111 
(13G);? 
63303 
(3304 
0 30 5 
8306 
03kJ7 
M310 
031 1 

8312 
031 3 
O314 
031 5 
B316 
B317 
(d380 
0321 
0322 
0323 
8324 
9325 
8326 
a327 
0'330 
0331 
0332 
a333 
8334 
6335 
8336 
61337 
Q348 
0341  
6342 
1.7343 
3344 
8344 
0 346 
0347 
0 3 5 0  
0351 
8352 
63353 
3354 
f1355 
0 3 5 6  
8357 

4136 
3641 
2101 
@I177 
4523 
2151 
4122 
2651 
2414 
0 4 7 7 
5172 
0651 
1586 
4225 
4443 
68 50 
5186 
2651 
5120 
3651 

4324) 
20PI0 
440 6 
0071 
11457 
1020 
a000 
1040 
0424 
1@40 
0420 
108@ 
ln457 
1 B40 
ld437 
0817 
4422 
641 1 
1 @@(if 
w 452 
18 71 
1 wxm 
0454 
lB40 
(4484 
10411 
@428 
1 OOB 
0456 
1B40 
lii 4 3 7 
0817 
4422 
641 1 
l00@ 
8452 
1071 
1329) 

A1 '1 1 .3 6 
36/11 
21B1 
M I  77 
4523 
2151  
4128 
2651 
24  I 4 
i d  4 7 7 
51 72 
f i G 5 1  
15Bh 
4225 
44rra 
60 50 
5126 
2651 
5128 
3651 

/ S U B  T O  GO BINARY TO BCD\ 
/AI\ISR I N  11.. AI\)D NEXT THREE BILVVS 
/ u  1 6U 
/ENTER WITH AUBHES O F  tUO.TO BE C V  I d  ACCUKULATOR 
/BIiUARY TO DECIMAL 
v1.9 STC *+6 

ADD (d 
STC V3 
S E T  I 11 
L1-1 
LDA I 
0 / V A L *  IrUSEHTED BY PROGRAM 
S TA 
54 
S T A  
s3 
LDA 
Y4+2 
s T4 
55 
C OM 
STC S4-2 
JMP V2 
LDA 
Y1 
S T 4  I 9 
LDA I 
Y3 
ST4 
54 
STA 
53 
LDA 
Y4+ 1 
s T4 
ss 
C OM 
STC 54-2 
JMP V2 
LDA 
Y1 
S T A  I 9 
LD4 I 
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a 372 
11373 
0374 
(3375 
0376 
0377 
a4c?q 
04E1 
04C42 
n403 
04n 4 
944 5 
84a5 
0407 
ol4lB 
841 1 
0419 
0413 
041 4 
7415 
341 6 
0 4 I. '7 
0420 
042 1 
8422 
9483 
8484 
M 4 2 5 
0(425 
0427 
0430 
8431 
5432 
6433 
0434 
0435 
0430 
a437  
0 4 'I 0 
0 4 4 1 
0442 
0443 
3444 
0445 
0446 
5447 
l7 4 5 8 

9451 
s 4 5 2  
@453 
0454 
0455 
0456 
@as7 
045g 
0451 
0 .!I 5 2 
0/!63 
0 y 6 1: 

3455 
0 4 G 6 
I1467 
14 4 7 :.I 

0369 
0361 
0362 
0363  
10364 
0365  
0366 
0367 
037B 
a 3 7 1  
0372 
8373 
8 3 7 h  
a 3 7 5  
9376 
8 3 7 7  
04fl6-5 
a40 1 
@LIB2 
11403 
0 4  34 
04gq 
04a5  
8407  
Gl4l@ 

341 1 
G I  4 1 8 
0413  
0414 
0413  
041 6 
I ? / J ~  7 
D A 2 P  
042 I 
"1422 
34?3 
(1424 
GI425 
9426 
0487  
4438  
a431 
9432 
0433  
0 4 3 n  
i1435 
0436 
5437  
044a 
8441 
944P 
0443 
0444 
0 4 4 5 
4 4 4 5 
0447 
a45f.a 

9458 
8453  
2 454 
M A 5 5  

0451 

0 4 5 4  
1040 
c1424 
1040 
B 420 
1 000 
0 4 5 5  
1040 
0437  
0817  
4422 
541 1 
1000 
pi452 
1071 
1000 
0,954 
1460 
7777 
0456 
0Dl 7 
1071 
063638 
BO00 
00M13 

D u l l  
4452 
2800 
4451 
001 1 
4452 
100a 
60@cil 
1183 
0980 
1940 
B00W 
R451 
6434 
1 @2!7 
05763 1 
1140 
B452  
6417 
n470 
64411 
112@ 
08813 
6446 
1020 
000 1 
114P) 
a 452 
001 1 
4453 
2453  
4454 
0BD13 
OB110 
!7)BBQ 
0000 
0o12 

617, 
/ OC TALL 
7 2  J 

53, 

s 4  9 

s51 

Y 3  
S T A  
s 4 
S TA 
S 3  
L J3A 
Y 4  
S TA 
S 5  
C OM 
STC s 4 - 2  
JMP V2 
L D 4  
Y1 
STA I 9 
L DA 
Y 3  
S 4 E  I 
7771 
s KP 
1CO1.1 /TAKECARE O F  M I N U S  Z E R O  
STA I 9 
0 / E X I T  
0000 / E X I T  
@ / r E i w  S T O R E  
LVO. TO HOW MAldY X I S  
c LR 
STC Y 1  
A D D  0 
STC V 4  
C LR 
STC Y1 
I.DA 
0 /ADDRS OCTAL ~90. 
4DA I 
0 /FACTOR - X  
S T A  
0 /4DDRS O C r A L  NO. 
APO 
JXP - + 6 
LDA I 
1 
A DM 
Y1 
JKP U2+6 
4 Z E  I 
JNP * + 4  
9D4 I 
0 / F 4 C T O H  x 
JMP -+6 
LnA I 
1 
4nM 
Y1 
C L R  
STC Y 8  
4 D D  Y2 
STC Y 3  /3Y C O i J T 9 I N S  LEFTOVER NO. 
0 /EX1 T 
0 
0 
0 
14  
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@471 63 4 !i 6 
94'7% 0 4 I S  '7 
9473 046@ 

a461 
I3462 
8463 
0454 
a465 
gat36 
(6467 
(n476 
0471 
0 472 
B473 

13 4 '7 4 
0475 
04'76 

4 1  4860 
A 6  4478 
C O N T I N  4144 

4123 
4143 
4465 
4030 
4 1 7(3 
4214 
0 6%)8 
445B 
41 31 
4Q23 
4124 
41 37 
43 64 
41 38 
4365 
4410 
40 63 
4673 
4103 
4113 
4420 
4424 
4437 
a 64d 
431% 
4 4  1 1 
44@ 6 
(4451 
42 42 
4232 
4452 
4453 
44 54 
4455 

8144 
1758 
OBidGI1 

0a0a 
@ @ @ V I  
(?v)80 
0000 
G36!22 
@@16 
0fD16 
0 642 
1 a00 
8376 
0644 

0470 
66308 
6465 

144 
1758 /FACTORS T O  GET DECIMAL 

L1 0 Oki/TIiESE FOR SPACES TEMP STORAGE O F  DIG 
I T S  

00 
BO 
0p1 
0B 

bJ0P /SPACE TO CHANGE UMB IF NEEDED 
iJOP /SPACE FOR RETORiV 

LDA 
2376 / LIVC ALL 
LDF 4 /DATA HERE FOR FOCAL 

A Z E  I 
JMP 0 
LIMP E l  /LNCALL SET RETURN TO COAJTROL 

E l  0 0 6 0 2 / C H A N  GE MEMORY B A N K  

A 6 B  LDF 2 

/THIS L O C A T I O N  MiJST BE CHANGED I F  DATA CHANGED 
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0 a m  
008 a 
Beg2 
0BB 3 
OOOQ 
00DS 
0006 
000 7 
0 B I B  
001 1 
0012 
04313 
0014 
0015 
0016 
0@17 
082@ 
@@2 1 
0 8 8 2  
6023 
0024 
O B 2 5  
0096 
0027 
0830 
0031 

80 32 
a033 
0034 
0835 
81436 
04137 
0B 40 
OB4 1 
0641 
e(341 
0541 
a041 
0@41 
e941 
0041 
@041 
BO42 
0042 
9042 
0042 
0042 
0042 
0042 
0842 
0042 
OB42 
0042 
BQ42 
Qn42 
63042 
0042 
0042 
0842 
0842 
0842 

2240 
2241 
2242 
2243 
2244 
2245 
2246 

0020 
002 1 
or322 
0023 
0024 

8825  
0@86 
0827 
0030 

0031 

063 32 
0033 
0034 
Q035 
0036 
0037 
0040 
0041 

8042 
0043 
a044 
0045 
0046 
0047 
00S0 
11051 
0052 
8053 
0054 
0055 
0056 
0057 
0060 
0061 
0062 
0063 

7000 
622 1 
6222 
5644 
7610 
71100 
5640 

8) 7110 
2247 
0700 
3256 
0643 

7008 
0(132 
0351 
7053 

68 64 

4843 
471 1 
1624 
0 522 
051 5 
4003 
1716 
2422 

1714 
4320 
1405 
0123 
Q 5441 
2431 
2005 
4024 
1005 
4022 
2516 
4016 
251 5 
0285 
2256 
7462 
7461 
3400 

* E0 
/ / / // //PROGRAM OLD43 SA/ / / / / / / / / /  
/THIS PROGRAM RECALLS DATA S T O R E D  08 
/ T A P E  BY PROGRAM INTEREH CONTROL- 
110 - 16-70 

PMODE 
*22u0 
NOP 
CDF+Z!!B 
c I F+20 
JMP I STARTF 

NOP 
JMP E *-6 
LMO DE 
SEGKNT 2 
*2@ 

S T A R T F D  7618 

/INTEREi';I 
SEGWT 2 
*20 
R DC 
2247 
RDC 
3250 
LDF 3 / A M S Y ~ ~  ro GO IN FIELT! 

0 
JMP Q A I N I T  
TEST 
4NSR 
JMP QARFStl 

JMP LOAD 
/GET CONDITIOb'JS TO BE P'JT HERE 

TEST, TEXT L 

I ZJ XEREM CON TROL 

\ 
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13043 
0044 
0045 
0045 
0047 
0'3 50 
0051 
00 52 
00 53 
0054 
0055 
0056 
0957 
0060 
0061 
0862 
0063 
8054 
0065 
0056 
e067  
01378 
eo71 
00 72 
8073  
007$ 
3975 
8076 
0917 7 
@103 
Bl0 l  
0 1 @ 2  
0103 
8164 
0105 
n lR5 
0 1 B 7  
@ 1  l f l  
63111 
(.I 1 1 2 
!?ill3 
D 1 1 / I  
'31 15  
'Gl 1 6  
8117 
':> 1 ? 13 
c4121 
a 1 '" 
?123 

3 134 
0 1 ? 5 
'3125 
9127 
313'23 
0131 
313? 
0133  
9114 
!313'i 
!? 135 
0 1 3 7  
0 1 / I  i.? 

n14l  
- 

0064 

0065 
0066  
0867 
0070 
007 1 
0072 
0873 
0074 
0075 
0076 
0877 
0100 
0101 
0 102 
0103  
0104 
01@5 
0106 
0187 
a110 
0111 
a 1  12 
0113 

91 14  
0115 
511 16 

3117 
0 1263 

8121 
3 122 

:o 126 
L3127 

C3 133 
GI131 
d132 
9133 
: 134 
3135 

I ?  136 
!? 137 

0016 

1020 
070Q 
4335 
1028 
3824 
4336 
B 650 
6324 
1020 
3230 
4,736 
@651 
6324 
1080 
3234 
4335 
0552 
6324 
1020 
32an 
4336 
0653 
6324 

0654 
070U 
5263 

0 7v70 
7267 

0700 
5253 

/ANSUR T O  GO IN FIELD 0 
Q B I  NI T= 1 OB0 
Q ARFSI-I = 1 0 5 3 

L O A D >  igOP /LOAD REST O F  S Y S  
/PROGRQM RDC FOCA M O D I F I E D  FROM LINC-8 
/FORMAT TO PDP-12 FORMAT. 7-31-70 
Z T A = 5  
LMH =0 60 B 
UNB =0 64Q 

L U A  I 
RDC /NOT INST 
STC DO /TELL. IT TO READ 
L D A  I 
3284 
STC X2 
UMB 10 
jPlP x1 
LD9 I 
32 38 
STC x 2  
upia 11 
JMP X 1  
LDA I 
3234 
STC XB 
rJbR 1 a 
JMP x1 
LD9 I 
3240 
STC x 2  
UHB 13 
JPIP X 1  

/ / / / " .V i )  R D C  F O C A  
/ / / L O A D  DATA 256 FROM TAPE 

LDF 1 4  
RDC 
5263 

/ / / E d D  D 4 T 4 2 5 6  
/ / / L O P . D  LOC4SCALE 

RDC 
5265 

///END LLIS 
/ / / J . . 04D SPFLT 

RDC 
7267 

/ / I  E:dD SPFLT 
/ / / L O q D  DIS F O C 4  P4RT 1 

LDF 1 5  
RDC 
4252 

RDC 
5253 

/ / / L O A D  DIS F O C A  P A R T  2 

/ / / "XI3 D I S  Foes 
/ / / L O A I )  THAIEE BLOCAS O F  NESJPRINT F O R  PR1:JTOUT 

RDC 
1257 
RDC 
2268 
HDC 
3261 
LDF 6 
XDC 
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fi 1 .'a e 
B 143 
0 1 4 '4 
8 1/45 
(4 146 
a 147 
(3 1551 
GI151 
0152 
0 153 
8154 
0155 
iillTj6 
11157 
13160 
Q l d l  
0162 
6163 
91 64 
81 65 
@ I 6 6  
0167 
P) 170 
0171 
4172 
'8 173 
S l 7 4  

8140 

0142 
0143 
0144 
B 145 
8146 
Q l 4 7  

'a 1 4 1 
42 70 
d 700 
5271 
0 7@0 
62 72 
'cl7'dQ 
72 73 
0644 

42 70 
R DC 
5271 
RDC 
6% 72 
RDC 
7% 73 
LDF 4 

/DATA STOKRGE A R E A  
COL4DI T=400 
P f i N T 0 U =  180B 

N O P / i ' L 0 4 T ,  L I F  14  
/U4T4 4LHEADY Is SPFLT 
/ G O  TU D l T A  EX 
NUP/ JilP 4BM 

SOP / JMP C O N D I T  /PART OF PRNTOLTT 
/USE C O N D I T I O A J S  O N  TAPE 
/P4RT O F  MEiJPRNT SOURCE 

JKP RIJC DATA 

JXP PRdTCIU 
JPlP C t i 4 N G E  
c r i 4 N  GE = 5B 0 

/ P A R T  OF BEWPHNT SOURCE 
/REVERSE FOR FOCAL! INTERCHANGE 
/ i l A i \ T I  SSK 4iJD EXPGNEST FOR FOCAL 

I OB 
6002 / X O F  FOR FOCAL 1.g F I E  

J M P  F O C 9 L  
JNP CHANGE /CHAAJJGE BACU 

LD 2 

/FOR SPFLPT 
/GET LOG 

LIF 14 
J I Y P  1 BVl0 
I O 3  
6042 
I OB 
600 1 / C L R  TTY AND I O N  

/ H I T  T H Q T  OLD UISPL.4Y 
LLF 15 
JMP 20 
NOP 
dbl? 28 /FOR NEXT GIJRVE 
i4LT / F O R  CHECK 

H L T  
H L T  
H L T  
H L T  

/THE F O C A L  E X I T  CAN BE CHANGED 
FOC4L9 C L R  

/GO 4 C R O S S  PAGE BOUAJDARY 

A D D  D 
S T C  EX1 
PUP 
PKODE 
dMS I F O C A G O  
XOP 
L I  I\jC 

LDF 4 
L I F  2 / R X S E T  DATA FIELD AND 

u w n E  

INST FOR CO.JTHOL 
EX1 t e, 

63158 0OlG 

0151 
Ql5Z 
(6153 

0 B 1 6 
5214 
81316 

(1154 
PI1 515 

700@ 
6508 

8156 
a157 

B 50B 
6902 

d 160 
B l G l  

62G) 1 
6500 

8178 
(4171 
51172 
ti3 173 
3174 

861 5 
GrO2k3 
0815 
h02B 
51II0B 

0175 
Ei176 
8 1 7 7  
!32MB 

420 5 
4206 
420 7 

@218 
921 1 

0 644 
06D2 

0836 - a212 
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0213  

021 4 
0215 
0216 
8217  
0220 
0221 
Be22 
0223  
0224 
0285 
0226 
0227 
023cl 
0231 
0232 
0233 
0834 
0235 
G1236 
0237  
8240 
0241 
0242 
0243 
13844 
52/15 
0245 
0247 
Q25@ 
0251 
11252 
3853 
6854 
0 2 5 5  
0256 
925'7 
0 2 6 8  
,3261 
(3 ? 6 "1 
3963 
f l?64 
0865 
3266 
38157 
a270 
q27l  
'927% 
0273 
Q274 
0275 
'7276 
1.1477 
0309 
Q 3 '7 1 
v)3118 
U3!73 
R 3 a 4 
8 3 8 5  
3 3 !!I 6 
n 36 7 

2240 

1B@M 
OOMQ 
431 5 
1020 
v1710 
433s  
1000 
0351 
1568 
7760 
1240 
0316 
4317 
1 GlWB 
0352 
5346  
1560 
7760 
114@ 
0317 
2 3 8 1  
0471 
OclBY 
R 7 ? 2  
9244 
431 7 
19';10 
0353 
133hG 
1560 
7770 
2322 
9241 
'31 7 
1620 
4@'31? 
Labe, 
82713 
1126 
lU0l 
1040 
3 2 7 2  
0644  
!471c1 
(130u 
0710 
509'" 
1000 
,331 7 
11211 
13 @ 1 /-I 
168M 
40510 
1848 
'A31 1 

16301 
1040 
4313 
61 6 4  7 

1 i a n  

FOC$GOJ 2240 
/PBDGRAM TO READ DATA FROM TAPE. 
/PROGRAM READS 4LJ. OF FIELD1 ON 'TAPE I 
HDCD~TAJLDA 

0 
S T C  E X 2  
LDA I 

5TC DO 
4D4 
ANSR 
t3CL I 
7760 
NUL 
TEN 
S T C  TEMP 
L D 4  
ANSR+1 
S C R  6 
BCL I 
7768 
A nM 

9 D U  M30 
R P G  I 
HLT 
4DD P30 
ROL 4 
STC TEMP 
L D4 
4.Q S R + 2 
S C R  6 
BCL I 
7770 
A D D  ."il 
3 b L  1 
ADD TEPiP 
asi:: I 
4CIot3 
ST4  
D 4 T 4 l  

10a1 
T A  

D4TR2 
L D F  4 
RDC u 

:?uc u 

L D 4  
TEAS;? 
4D4 I 
1 4  
' 3 S E  I 
4M00 
S T 4  
D4 T 4  3 
an4 I 
l0ral 
S T 4  
ufil-44 
LDF 7 

nLtc u 

rmw 

4rJ4 I 

DqT91, 13 

114 r w >  a 

/BN TOO BIG 
/ R E S T O R  BN 

/pu ' r  C O N D I T I O N  I N  7 



0336  
633'7 
Q 3 40 
0341 
0342 
Q343 
8344 
0345 
0346 
0347 
03501 
9351 
8 3 5 2  
0353 
f l354 
0355 
0356 
n357 
036B 
0361 

0 3 6 3  
11364 
8355 
8 3 6 6  
0367 
C137B 
0371 
Q372  
c-5373 
B374 
0375 
19 3 7 6 
8377 
8496 
$3 46 1 
a 459 2 
vl4c33 
0 4 !3 4 
(3 4rn 5 
3406 
c.? 44 7 
G?41!3 
n411 

>a '9 52 

0310 
0 3 1  1 
(3312 
53313 
0314 

M314 
0316 
@317 
0388 
0321 
0382  

0324  
(6325 
0326 
6387 
0 3 3'4 
61331 
0332 
0333 
0334  
0335  
0336 
0337 
6340 
8341 
n342  
16343 
a344 
13345 
g346 
0347 
63350 
8351 
8352 
11343 

a323 

8376 

0377 

i371B 
d0Y)W 
0710 
dBs?@ 
0 644 

86190 

RDC IJ 

RDC IJ 

LDF 4 
..................... 
/ S O  rJPDATE 
ZX:! * 0 
mu, 12 /FACTOR T E d  
TEXPJ 0 /STORE CUAVE hJ[.JPl 
M I  > - 1  
R3fl 9 - 3 7  
P3B > 37 
4NSR2r P) /NOT RE4LLf NEEDED 
x13 L 114 

DATA33 I? 

1>4T44~ 0 

VI 
STC x4 
SET I 5 
-4 

1 M0 1 
4 DM 
X2 

D O 9  NOP 
X 2  J 0 

x3 LUA I 

X S &  I 5 
JiW X3 
LDA 
X 2  
BCL I 
70016 

301616 
STC XZ 

n s E  I 

x49 B 
ANSHJ 0 

0 /FOR QANDA 

+376 
0 /3 LOG FOR &qSR 

CRLLJ  0 

R I J N N ' l *  @ 
. ..................................... 
/ B E  SfJHE 4 DATA T A P E  IS OX U N I T  I 
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fil 4320 
>;3a 432 1 
PRr \ )TOi l  1000 
P 30 4322 
B 4 I S l T  l00O 
Q q R F S 3  lQ53 
RDCDf3T 4814 

S T 4 R T F  2244 
TEMP 4317 
TEN 4316 
TE5T 4932 
IJMD 0 648 
X I  413241 
x2  4336 
x 3  4331 
x 4 4358 
2 TA 0005 

R i m v i r  437 7 
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57 

B n 813 
0831 
00172 
B0B 3 
000 4 
IGmS 
008 6 
0BQ7 
B B l @  
0B11 
tw n 2 
ann3 
8W14 
@@I5 
0BR 5 
0817 
8020 
802 1 
8022 
0023 

6825 
0826 
0@27 
0M3U 
0v)3 1 
00 32 
0033 
0834 
B!435 
0@36 
afl37 
@@4fi 
0041 
0042 
8843 
0944 
6945 
0Q46  
05347 
80 50 
0041 
0852 
88)53 
03 54 
00 55 
6856 
0057 
00 60 
13061. 
k3062 
06163 
0064 
8B65 
9065 
0067 
B070 
0Q71 
@@ 72 
0073 
0.174 
BO75 

0020 
0921 
0n22  
0023 
0024 
0825 
8026 
0027 
003pI 
003  1 
61832 
0033 
0034 
0035 
0036 
OB37 
OR40 
0041 
0B42 
0043  
0044 
0045 
0046 
8047 
0050 
0051 
00 52 
0053 
0054 
0055  
Q056 
0053 
00 68 

4061 
4Q) 62 
4063 
40 64 
4865 

0066 
(3067 
0070 
007 I 
00 72 
0973 
00 74 
0075 
0876 
0877 
0100 
0101 

(3065 
7773 
1020 
0 700 
4075 
1020 
3224 
4076 
0650  
6066 
1 B20 
3230 
40 76 
0865 
7773 
0651 
6@66 
1080 
3234 
4076 
@@65 
7773 
0 652 
6066 
16120 
3240 
46376 
0653 
0065 
7773 
6066 
0643 
0002 

6221 
6222 
5664 
8200 
7402 

I000 
(40061 
4101 
1020 
l B d l  
1140 
9076 
0780 
7777 
0225 
6p171 
8000 

* 20 
/ / f f  / / /PRUGR4: .*  BOD F o C A / / / / / / / /  
/PROGRAX TO REQD AND S T A R T  FIELD 2 FOCAL 
/START 48t4 LMODE TO VRITE IT ON TAPE 
/9 - 3- 70 
/PROGRAM RDC FGCA .MGDI FIED F R O M  LINC-8  
/FORMAT TO PDP-12 FORMAT. 7-31-76 
ZT4=5  
LMB=66@0 
IJMB=069R 

SET I 5 
-4 
LDA I 
RDC /NOT INST 
SfC DO / T E L L  I T  TO RE4D 
L O 4  I 
3224 
StC x2 
UMB 18 
JMP X I  
LDA I 
3230 
STC x2 
SET I 5 
-4 
UMB 11 
JdP X I  
LDA I 
3234 
STC x2 
SET I 5 
-4 

JMP X 1  
LOA I 
32 40 
STC X 2  
iJPf2B 13 
SET I 5 
-4 
JMP X 1  

P DP 
PrjODE 
CDF +20 /FIELD 2 
GIF  +20 / F I E L D  2 
JHP I START 

HLT 
LMODE 

xi 9 L DA 
0 
STC El 

lcl0l 
A DN 
X2 

DOD RDC 
x2 D 7777 

uxn 12 

uaa 3 

START9 200 /FOCAL START 

x39 LDA I 

xsx I 5 
JMP X 3  

E l  * 0 



n o 7 6  
e 0 7 7  
01 '9) 
s101  
PIlC?? 
11103 
0104 
0105 
$3106 
$4l@ 7 
:110 
31 1 I 
14112 
12113 
01 14  

>115  
11115 
( 3 1  17 
5t120 
'I121 

14 122 
'123 
3124 
1125 
1\125 
1127 
$4 13m 
1131 
:132 
-1133 
1134 
1135 
1135  
('137 
4 1  1 4 Q  
'4 1 4 1 
I4 1 h2 
n 1 ti3 
1144 
'145 
"A5 
' l b 7  

I4 1 59 
,1151 
'1  5 9  

'11 5 3  
13 1 ' , A  

B4B0 
a)4M 1 
3482 
0493  
oi 40 4 

n 4 il 5 
[ I 4  ' G  
0497 
13 4 1 0 
041 1 
") 4 1 2 
0413  
(4 4 1 4 
A41 5 
!4415 

042@ 
04?1  
L3422 
0427 
',? 42 4 

0420  

d430 
0431 
ld.432 
B Y 3 3  
3434 
1435 

in436 
(A43 I 
cc) 4 A @  

4441 
44/82 

041 7 

9425  

71427 

58 

0065 
7773 
1820 
0 704 
40 75 

1020 
3224 

8650 
60 G 6  
1020 
3230 
4B 7 6  
@ a 6 5  
7773 
0651 
60 66 
1020 
3234 
LIR 7 6  
14065 
7773 

6056 
1320 
324rs 
(40 7 6 
8653 
3065 
7 7 7 3  
6 8  66 
0643 
n GI (4 2 

622 1 
7402 

4676 

a552  

/IVOT INST 
/TELL I T  TO WRITE d E  

///////WRRNING T H I S  CHC)r\JGES FOCAL IN F I E L D  2 
LIYODE 
SEGMNT 2 
*We) 

/ P R ( J C R ~ M  RDC FOCA NODI FI E D  FROM LINC-8 

%TA=5 
LMH=0 600 

/FORM9T TO PDP-12 FORMAT. 7-31-70 

lJKB=0640 
SET I 5 
-4  
LDA I 
WRC 
S T C  DO 

LDR I 
3224 
STC X 8  
UMB 10 
JMP X 1  
LD.9 I 
3230 
STC X 8  
SET I 5 
-4 
UNB 1 1  
JPiP X I  
LDA I 
3234 
S T C  A 2  
SET 1 5 - 4 
UNB 12 
JMP x1 
L I N  I 
3240 

U:4B 1 3 
S E T  1 5 
-4 
J.'!? X I  
u;w 3 
P YIP 
POIODE 
C Di; 4-20 /FIELD 2 
H L T  

PRUGRAN 

s'rc x2 

/ / / / / / / J R R ~ ~ I ~ G G  rriIs C ~ ~ A . ~ G E S  F O C F ~ L  I N  F I E L D  2 
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2732 

8768 

1281 

041p1 

7686 
'760 1 
7 611 2 
7 60 3 
7684 
76D 5 
75d6 
7607 
761B 
761 1 
761% 
761 3 
761 4 
7615 
761 6 
761 7 
762@ 
7621 
7522 
7023 
7584 
7525 
7 626 
7627 
76311) 
7631 
7632 
7633 

1354 
2656 

5336 

7B## 

2725 

7620 

7L300 
62@ 1 
6208 
4hO4 
780% 
7368 
1215 
361 3 
1215 
3614 
5617 
3141 
3148 
1577 
8777 
64231 
4453 
1 3 b . 1 6  
75@D 
4566 
t337 
3311 
1311 
7 1 I1 4 
4148 
4450 
1866 
131(.1 

/&IO INTERUPTS 

/NO HSR 



60 

7634 
7635 
7635 
7637 
7 640 
7641 
7 643 
7643 
7 644 
7 645 
7646 
7647 
765vJ 
7451 
7658 
7653 
7654 
7655 
7656 
7657 
7 660 
7661 
7652 
7663 
7664 
7665 
7666 
'I 667 
7670 
7671 
767% 
7673 
7674 
7675 
7676 
7 6 7 7 
7 70 w 
7 76 1 
7 702 
17M3 
7794 
7705 
77fl6 
7 713 '7 
771') 
7 / 1 1  

7 O W ?  
5 2 6 2  
4545 
45/10 
1613 
1413 
33(35 
1044 
621 1 
37135 
622 1 
2305 
1045 
621 1 
3705 
622 1 
4560 
1Q66 
1304 
7 648 
4566 
5536 
1413 
3303 
681 1 
1703 
6221 
3044 
2 3 8 3  
621 1 
1783 
6221 
3845 
7000 
7000 
7080 
713gL3 
3a46 
5254  
Llakl0 
752.7 
4BAr;) 
4 L B 4  
3674 
7 52': 
d 0 0 0 

S L A  C L A  
JMP XFiqEW3 
G E T C I J M S  I 145 
P!ISdJ / d M 5  I 140 
E V n L  
P D P A I T A D  I 1 3  
ncA PNTR 
rm FLAC 
F I E L D 1  
DCA I PSI'TH 
F I ELD2 
IS2 P.iTR 
T A D  F L A C + l  
F IELD1 
DC4 I PNTR 
F I  ELD2 
3ND9 SPXOR 
TLlD CHAR 
TAD RPAR 
SZA CLA 
E R R O R 4  
JMP I EFU.431 
XPNEW3rPOP4 

F I E L D 1  
TAD I PTR 
F I  ELt i2  
DCA FLCrC 
I S Z  P T R  
F i  ELDl  
T 4 D  I PTR 

DCA F L A C + 1  
XOP/IS% PTR 
. < O P / F I Z L D 1  
NOP/TAD I PTli 
NOP/FIELD2 
DCA F L A C + 2  

1 x 4  PTR 

 FIELD^ 

Jivjp s.Qn 
P m ,  8 
i W 4 U  J -2 5 1 
PNTH, 0 
32451~-367$/F+JR S P O l i L Y  
P2451~3674/FOR S P 0.VLY 
;4 C U:pJM.ci 2 - 2 54 
TE.,'if'.@ 

1- x 5 T 9P r: - 1 
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Q5 

IN'TERFACFS 

Input to the PDP-12 from the  experimental equipment i s  by way of 

the  b u i l t - i n  A-D converters and by in t e r f aces  made up of M-series l og ic  

modules from D i g i t a l  Equipment Corporation. 

Connections t o  the  A-D converters a r e  made across r e s i s t o r s  of a 

value chosen t o  give e i t h e r  d i r e c t  readings o r  some simple mult iple  

thereof .  For instruments with mult iple  sca les ,  we have added the 

switching c i r c u i t  shown i n  F i g .  4 -1  t o  the range changing switch. 

output goes t o  a Type M734 log ic  board which can input th ree  1% b i t  

words. Since the  simple switch takes  only th ree  b i t s ,  four switches can 

be connected t o  a s ingle  word. 

The 

Decoding i s  by program CONTROL. 

W I R I N G  SECTION 

Figure 4-2 shows the  connections on the UW$8PL 1/0 and data break 

bus of the  PDP-12. This i s  the  loca t ion  t o  make cable connections t o  

and from the various computer buses. The notat ion i s  that used by 

D i g i t a l  Equipment f o r  a l l  i t s  uniks.  

Figure 4-3 shows a block diagram of the inkerface board (Dec Type 
H 9 l O )  as set  up for INTEREM. A11 i n t e r f ace  wiring indicated i n  subse- 

quent drawings follows PDP-12 notat ion,  i . e .  6~1.2 would be ROW A, S lo t  6, 
Pin 1.2; 6BL1 would be Row B, S l o t  6, Pin L1. 

M734 are double width boards and have connectors on both How A and B. 

'The M903 cables ,  M$$2, and M624 modules a re  sing1.e width i.ini.ts. 

The log ic  modules M732 and 

Figure 4-4 shows t h e  typical. connections t o  the  PI734 log ic  board 

used for  the  sca le  f ac to r s  mentioned above. 

command i s  given by the  program, the  indicated word i s  strobed i n t o  a 
core memory loca t ion  where it i s  ava i lab le  f o r  decoding and use as 

necessary. 

the AC bus d r i v e r .  

When the indicated I/O 

The ins t ruc t ion  6361 produces I O T l  which s t robes word A i n t o  

Similar ly ,  6362 and 6364 strobe i n  words 'u and C .  

The Hewlett-Packard pulse height  analyzer i s  in te r faced  by means 

of' a M732 l og ic  module. 

complete pos i t i ve  log ic  input i n t e r f ace  f o r  the PDP-12. It, can receive 

12 p a r a l l e l  b i t s  from the  ex-terns1 device and transmit 12 b i t s  t o  the  

The M732 and the  18624 bus d r i v e r  provide a 



computer by- RAC bus.  It accepts device se l ec to r  code from t he  IviR bus 

and IOP pulses  from the  3OP bus t o  perform f l a g  cI.earing, t ransmi t t ing  

ready and s ta r t  pulses  t o  and from the HP analyzer and output st robe t o  

tile compukr. The high speed s e r i a l  punch output connections of' Yne 
IiP a.iialyzer are u t i l i z e d .  Connections t o  t h i s  outpu-t; a re  shown i n  
P'ig. 4-5. 
and 4-7. 

The connections t o  t he  M732 md M624 are shown i n  Figs.  4-6 

Unused 'TTL gates  i.11 M-series 10g:ic modules iiiust be held high (+  3 v). 
'I 'nis i s  done wJ.th the M$$? Toogic 1 sou.rce. 

shown i n  F igs .  4-8 - 4-10. 

Connec.Lions t o  the  M$$2 are 
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ORNL-DWG 70- $ 3 2 4 6  

FROM TO 

7AE2 -9AE2 

I .......... 
WORD C SLOT 9 

A C 4  I O T 4  

POWER 

A A 2 ,  E A 2  -- + 5 V  
- A C 2 ,  A T ( ,  BC2,  B T j - G R D  

+ 3  - A L 2  UNUSED INPUTS 

TO 
BUS 

INPUT 

3 g .  4-4. Connections to ~634 board.. 



I;US'DE HP 
5410 A TO 

COUNECTIONS PDP-12 

10 BD 2 
J5 P5 CODE LEVEL f ,< 1 <, 
I I 
I I 

FROM X 5 ( B )  !< <I 
I I 1 CODE LEVEL 3 I r d B ~ 2  ! 
! < 3  < FQOM X5 [C)  

I 
I I 

SOD 0 FROM X 5 ( A )  

SOD t I I CODE LEVEL 2 10BE2 

SOD 2 

I <  <, i0 BK 2 

SOD 4 I CODE LEVEL 5 !OaM2 

SOD 3 ! ! CODE LEVEL 4 FROM X 5 i D )  
I 

1 1  

1 < 5  

I ' <  ( i  

i 
F9CM X 5 ( E )  

I SOD 5 CODE LEVEL 6 I Q a F 2  
FROM X 5 (F )  

: 0 S S 2  SOD 6 I 1 CODE LEVEL 7 
F90M XSLU! 

I I 
! 

I 
i O  8'2 1 CODE LEVEL 8 SOD7 

FQOM X 5 ( V )  ;< 8 ( 1  
I I RESERVED NC 

;y (I SOD 8 
FROM X5(W)  

! 
I ! RESERVED NC ,<IO<,  SOD9 
I I 

SODtd i SESEPVED NC 

SOD44 

FtiOM X 5 ( X )  

FROM Y 5 l Y )  / < I 1  F I  
I I 

4 ? Z <  I\IC 
1 j RESERVED 

FtiOM X 5 ( Z )  

ORNL-DWG 70-13240 

INSIDE HP 
5410A TO 

CONNECTIONS PDP-12 

J5 :5 PJNCH COMMAND f O a ~ 2  , < I 3  I 
! 
I 

SOOP FROM X6(1r 

NC SOSPC 1 

SORDY ' FLAG 

FROM X6(2 )  : <q4<; 
F5 <: 

FROM X6'13! i ;t6</ 

I I 
I 

10 BVZ F90M X 6 ( f 2 )  
I 

SOSPCZ a I 
NC 

FROM X 6 ( 3 i  j - ; 1 7 4  NC 
I 

FROM X6(51  SOSPC4 , < I 8  - NC 
I 
I RESERVED NC FROM X8(6!,J6(!9) X6i6). -'' < j  

FROM X6(15), TTYB I <2D < j  I RESERVED NC 
XBi151.i6:20) 

FROM X6i4). 
XB(41, J6 (21) 

FROM X6(17), 
X8(i7), J6!22) 

FROM X6(19). 
X8(19), J6(23) 

I 

I I 
I I RESERVED Ni 
1<2' <; 

;.-c22 
I ( 2 3  <I 

TTYC 

I 
I 1 RESERVED 

NC 

TTY E RESERVED NC 

GND 

TTYD 

I 

I I 
I I 
' < 24 P TO J 1 HH 1 GN D * 

Fig. 4-5. Conmetions from HP 540l-B mlt ichannel  analyzer. 
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O R N L -  D W G  70-13244 

FTg. 4-6. Connections to M732 log ic  mo&ul.e (EP interface). 
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ORNL-DWG 70 -13245  
BUS DRIVER 

; 
6ABf - 3ABi 

c, 

6ADi 
6AEt -3ADi  

6AF4 

6AJq 
6AK4 - 3 A L l  

6AE2 
F2 3AE1 

6AH2 
3AJl -I- J 2  

6AK 
L2--- 3AM 1 

6AM4 -3AP1 R 2  3AM2 

s2 

0 2  
GAP$ - 3AD2 J 2 3AK2 

6 A S 4  -3AE2 

6AV4 -3AH2 

POWER 
-- A2-. - C2,Ti - 

Fig. 4-7. Connections to M624 bus driver .  
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D2 

E2 

F 2  

H 2  

32 

K 2  

12 

M2 

M 2  

P 2  

R 2  

s2 

T 2  

U2 

v2 

POWER 
- A 2  - + 5 V  - C2 -GG5 

Fig. 4-8. Connections to Bias Supply 1. 
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QRNL- DWG 70- 13265 

02 11B02 

E2 1.1 BE2 

F2 

H 2  11BH2 

J2 

K 2  41 B K 2  

L 2  

M 2  I I  B M 2  

N2 9 4  BN2 

P 2  4 1  BP2 

R 2  t1br2 

s2  11b52 

T 2  4 4  €33'2 

u 2  11 BU2 

v2  11 BV2 

PQWER - A 2 - - + 5 V  
-m-- C 2 -  G R D  

.~ig. 4-9. Corinec.i,ions to Rias Supply 2. 
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QRNL-DWG 70- 13264 

02 14 AD2 

E2 1 1  A E 2  

F2 

H 2  1 I A H 2  

J2  

K 2  14ak2 

L 2  

M 2  11AM2 

N 2  41AN2 

P2 11 AP2 

512 11 A R 2  

S 2  11 A S 2  

7-2 11at2 

u2 11 AU2 

v2 1 1 A V 2  

SLOT 1 1  A 

CABLE 
IOT 
6362 

Fig. 4-1-0. Connections to Bias Supply 3. 




