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FORTRAN SUBROUTINES FOR THE PDP-12 

DECUS Program Library Write-up DECUS NO. 12-75 

Abstract :  This package of e i g h t  subrout ines and f u n c t i o n s  was w r i t t e n  f o r  r e a l  

t i m e  c o n t r o l  of the PDP-12's clock,  d i sp lay ,  A t o  DIS, sense switches, ex te rna l  

l i n e  leve ls ,  re lays ,  and l e f t  switches. 

FORTRAN, the data a c q u i s i t i o n  and c o n t r o l  funct ions of t he  PDP-12 can be manip- 

u l a t e d  i n  the conceptual ly  simple atmosphere o f  a h i g h  l e v e l  language. 

t h i s  ease o f  c o n t r o l ,  however, speed i s  s a c r i f i c e d  r e s u l t i n g  i n  a minimum 

sampling i n t e r v a l  o f  approximately 4 msec. 

Since these programs a r e  c a l l e d  by 

For 

Source Language : FORTRAN , SABR 

CLKSET: 

c o n t r o l  o f  the c l o c k  c o n t r o l  r e g i s t e r ,  c lock  enable r e g i s t e r ,  and the c l o c k  

b u f f e r - p r e s e t  r e g i s t e r .  

This subrout ine i s  used t o  s e t  up the  KW12-A c lock .  I t  permi ts  d i r e c t  

The subrout ine i s  c a l l e d  as  f o l l o w s :  

CALL CLKSET (IMODE,IRATE,IPRE,Il ,I2,13) 

A l l  the arguments are i n p u t s  t o  the  subrout ine.  

IMODE: The mode of operat ion of the c lock  (a-7);  t h i s  va lue i s  placed 

i n t o  b i t s  3-5 o f  the c lock  c o n t r o l  r e g i s t e r .  

IRATE: The count r a t e  o f  the c lock  (a -7) ;  t h i s  va lue i s  placed i n t o  b i t s  

a-2 o f  t he  c lock  c o n t r o l  r e g i s t e r .  

I P R E :  The number o f  counts which a re  t o  occur before an i n t e r r u p t  when 

the c l o c k  i s  running i n  mode 1 o r  5. 

IPRE i s  placed i n  the c l o c k  b u f f e r  preset  r e g i s t e r .  

The o c t a l  equ iva len t  o f  t h e  negat ive o f  

11-13: The c o n d i t i o n  of t h e  c lock  inputs .  I f  @ t h e  numbered i n p u t  i s  

n o t  enabled. I f  1 the  i n p u t  i s  enabled b u t  an i n t e r r u p t  i s  n o t  enabled. I f  

3 the i n p u t  i s  enabled and an i n t e r r u p t  w i l l  occur on t h e  i npu t ,  making the  

i n p u t  program detectable.  

f a s t  sample b i t  o f  t h e  extended f u n c t i o n  r e g i s t e r  i s  au tomat i ca l l y  s e t .  

If  a f a s t  sample mode i s  requested (mode 4-7) t he  
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The interrupt f a c i l i t y  must not be. enabled when th i s  program i s  operating. 

C L K R U N :  This subroutine i s  used to  sense clock interrupts.  When control enters 

th i s  subroutine i t  remains there until  an interrupt  condition (as specified by 

CLKSET) occurs. 

the interrupt are transmitted t o  the main program. 

f o l  lows : 

The cause of the interrupt  i s  determined and the parameters of 

The subroutine i s  called as 

CALL C L K R U N  (11,12,13, ICOUNT) 

All arguments are outputs of the subroutine. 

11-13: In modes 2,3,5, and 6 the i n p u t  channel producing the interrupt .  

pl= The specified channel did not produce the interrupt 

1= The specified channel produced the interrupt 

3= A pre-event occurred on the channel producing the interrupt  

In modes 2,3,5, and 6 the decimal equivalent of the clock buffer- 

preset regis ter .  

ICOUNT: 

When operating i n  mode 1 or 5 a l l  arguments are s e t  t o  zero. 

RELAY: This subroutine i s  used t o  control the 6 relays. The two states of the 

relays represented by 0 and 1 are  transmitted to the relay regis ter .  .The sub- 

routine i s  called as  follows: 

CALL RELAY (IP),I1,12,13,14,15) 

A 1 7  arguments are  inputs t o  the subroutine. 

10-15: State of relay e)-5; e)= s t a t e  e), l = s t a t e  1 .  

DISP: The scope i s  

considered to  be an array w i t h  the vertical  coordinate varying from -256 t o  256 

and the hor izonta l  coordinate varying from t o  512. The display i s  an i n -  

stantaneous display and must be refreshed t o  maintain an image on the scope. 

The subroutine i s  called as follows: 

T h i s  subroutine permits point d i s p l a y s  on the VR-12 scope. 
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CALL DISP ( IX, IY) 

IX= the ho r i zon ta l  coord inate 

I Y =  t he  v e r t i c a l  coord inate 

ISNS:  

switches t o  the  main program. 

This func t ion  subrout ine r e t u r n s  the  c o n d i t i o n  o f  one o f  t he  e i g h t  sense 

The f u n c t i o n  i s  c a l l e d  as f o l l o w s :  

K= I S N S  ( I )  

The number of the  sense swi tch (0-7) i s  i n d i c a t e d  by I ;  i t s  c o n d i t i o n  

(@=down, l=up) i s  re tu rned t o  K. 

IEXL: This  func t ion  subrout ine r e t u r n s  the  c o n d i t i o n  o f  one o f  t h e  11 ex terna l  

l i n e s  a v a i l a b l e  a t  t he  data te rmina l  module. External  l e v e l  13 can also be 

used t o  determine i f  a key has been s t ruck  on t h e  t e l e t y p e  keyboard. 

f u n c t i o n  i s  c a l l e d  as fo l lows:  

The 

K= IEXL ( I )  

The number o f  the ex terna l  l i n e  (0-13) i s  i n d i c a t e d  by I ;  i t s  c o n d i t i o n  

(o=low, l = h i g h )  i s  re tu rned t o  K. 

I A D C :  Th is  func t ion  subrout ine r e t u r n s  the  decimal equ iva len t  o f  t he  l e v e l  a t  

the  se lec ted  A t o  D channel. 

l e v e l s  can be re tu rned as negat ive numbers. 

Since b i t  P, i s  considered the  s ign  b i t  h igh  

The f u n c t i o n  i s  c a l l e d  as fo l l ows :  

K= I A D C  (I) 

The channel se lected i s  i nd i ca ted  by I; the A t o  D conversion i s  re tu rned 

t o  K. 

ILSW: This  f u n c t i o n  subrout ine reads the  o c t a l  equ iva len t  o f  t h e  l e f t  switches. 

The f u n c t i o n  i s  c a l l e d  as f o l l o w s :  

K= ILSW(0) 

The o c t a l  equ iva len t  o f  the  l e f t  switches i s  re tu rned t o  K. 

L i s t i n g s :  L i s t i n g s  o f  the  above subrout ines can be found appended t o  the  end 
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of t h i s  write-up. They were assembled on a PDP-12 r u n n i n g  under the PS/8 System. 

Demonstration Program: 

write-up. 

This program generates a time interval histogram of the i n p u t  on clock channel 

#3. 

and returns a print o u t  on the teletype of lflfl bins each w i t h  a wid th  o f  1 

clock count a t  the specified rate .  

unti l  sense switch fi i s  raised, a t  which time the program re s t a r t s .  

An ASCII tape of the program HISTOGRAM i s  included w i t h  

This program demonstrates some of the features of the subroutines. 

The program i n i t i a l l y  requests a clock r a t e .  I t  then monitors 1fW~ pulses 

- .. 

I t  then displays the histogram on the scope 

This program will require modification of i t s  WRITE statement i f  the 

FORTRAN compiler does n o t  accept implied do loops. 
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C 
C 

C HISTOGRAM: A DEMONSTRATION PROGRAM 
c THIS P R O G R A M  GENERATES A LATENCY HISTOGRAM FROM 
C A WAVEFORM ENTEiiED A T  CLOCK INPClT # 3  
C 
C 
C 
c ZERO TIME INTERVAL BINS 

DIMENSION IA(1QB) 
1 DO 5 I = l D 1 P ) W 0 1  
S IA(1 )=El 
c READ CLOCK RATE (0-7) 
1D 1 FORMATC'CLOCK RATE'rI2) 

READ (1rlOl)IRATE 

c SET CLOCK TO SELECTED RATE; ENABLE I tvTERUPT ON CH~NNEL # 3  
CALL CLKSET(3rIHATErBr0rQr3) 

DO 18 I=lrlB@@rl 
CALL CLKHUN ( I 1 r 1 2 r  13, I CN1 

c INCREMENT BIN EQUAL TO LATENCY 
7 IA(ICN)=IA(ICN)+I 
10 CONTINUE 

C 4 N  INTERVAL OF CINE CLOCK COIJNT 

1 E316 F O R M A T  ( 18( 1 X J  16) 1 
c DISPL9Y H I S 1 ' O G R A M  O N  SCOPE UNTIL SENSE SWITCH #I? I S  RAISED 
ZJ DO 25 I = l r 1 8 4 r l  

25 CONT I N U E  

3a GOT0 1 

C COUNT 1WB@ PULSES 

C OUTPUT BIN CONTENTS IN A l@XlO T46LE WITH EACH BIN EI-JUfiL TO 

WRITE( 1 r 108) (IA( I )I I= l r  100) 

C9LL DISP (1*5r14(1)-25@) 

IF ( I S N S ( t 3 ) )  2 3 r 2 0 0 3 0  

END 
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CLKSE 
CONT 
E X I T  
I N  
LOAD 
OPEN 
SET 
TEMP 
EO 
\ I M O D E  
\IPRE 
\I RATE 
\ I  t 
\I2 
\ I 3  

02ci12 
02B3 

0204 
820 5 
c32136 
82@7 
m2 1 ii) 
021 1 
a2 1 2 
a2 1 3 
02 14 
82 I 5 
02 16 
02 17 

@?2B 
6322 1 
0222 
022 3 
022 4 
a225 
6226 
0227 
023@ 
023 1 
0232 
0233 

f3202EXT 
@ 4 @ 5  
I;)I/)9?OEXT 
@423 
0436 
OBB@EXT 
Q14c16 
Gl442 
046 1 
0445 
@ 4 5  1 
0447 
0453 
c1455 
0457 

4867 
02p12 P I 1  
1487 
6201 8 5  
3776  
2203 
4067 
B 2 @ 2  e l l  
14GT7 
6281 0 5  
377 5 
2203 

4@67 
0282  01 
14637 
62@1 3 5  
3774 
226i13 
4067 
02'112 81 
1407 
6201 05 
377 3 
2283 

L A P  
DUMMY f B 
CPAGE 6 
EAP 
CALL IIJOPEN 

PAUSE 
FORTR 

CLKSE, R L O C K  2 

DUMMY \IMODE 
T A D  r CLKSE 

DCA \IMODE 

INC CLKSE# 
1'4D 1 CLKSE 

DCA \IMODE# 

INC C L K S E #  
DUMMY \ I %ATE 
T A D  I CLKSE 

D C A  U R A T E  

INC C L K S E b  
T4D I CLKSE 

INC CLKSEiY 
DUMMY \ I  PRE 
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8234 
823 5 
a236 
6937 
8248 
M241 
02 42 
a243 
a244 
0245 
82 46 
012 47 

02 5B 
8251 
82 52  
91253 
8254 
0255 
p5256 
4?J2 57 
026 c1 
026 1 
0262 
026 3 

026 4 
fl26 5 
6266 
026 7 
027 0 
827 1 
327 2 
B27 3 
027 4 
e27 5 
1327 6 
027 7 

m3mm 
8321 1 
0302 
03B3 
0304 
1330 5 
83n6 
@307 
0318 
831 1 
8312 
(3313 
03 I 4  
f3315 
0316 
&B 17 
1332E1 
832 1 
a 2 2  

4@67 
8202 # I  
1407 
62vll !Z5 
3772 
2283 
4867 
c12r82 a1 
1437 
h2B2 05 
377 1 
2283 

4067 
82132 01 
14B7 
6261  8 5  
377m 
22633 
4867 
0282 @ 1  
1487 
6 2 Q l  05 
3767 
22p13 

4Rh7 
19202 81 
1497 
62FiI 05 
3766 
2203 
4@67 
E112@2 w1 
14117 
62@1 05 
3765 
2203 

4Q67 
@2@2 01 
1497 
6201 05 
3764 
22@3 
4067 
@2@2 91  
14137 
6261 0 5  
3763 
22293 
7380 
6133 
6132 
1362 
6132 
6135 
7208 

T A D  I CLKSE 

DCA \IPRE 

r x  CLKSEG 
T A D  I CLKSE 

DCA \ I P R E #  

I N C  CLKSE# 
DUMMY \ I 1  
m D  I CLKSE 

DCA \ I 1  

I N C  CLKSE# 
TAD I CLKSE 

DCA \ I l #  

I N C  CLKSE# 
DLJMMY \ I2 
TAD I CLKSE 

DCA \ I 2  

I N C  C L K S E I  
T A D  I CLKSE 

DCA \I2# 

I N C  CLKSE# 
DUMMY \ I 3  
T A D  I CLKSE 

DCA \ I 3  

I N C  CLKSE# 
TAD I CLKSE 

DCA \13# 

I N C  CLKSE# 
CLA CLL 
6133 / A C  TO CLOCK BUFFER-PRESET R E G  
6132 /AC TO CLOCK C O N T R O L  R E G  

6132 
6135 /CLEAt? STATUS 
CLA 

TAD ( K I Q C I  /STOP CLOCK 
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032 3 
63324 
032 5 
0326 
0327 
m30 
033 1 
0332 
B333 
0334 
033s 
0336 
m37  

@,? 40 
B341 
03 42 
0343 
0344 
0345 
0346 
6347 
03 5@ 
El351 
G1352 
0353 
0354 
0355 
03 56 
036 0 
036 1 
0362 
036 3 
036 4 
036 5 
0366 
0367 
037 0 
037 1 
0372 
037 3 
037 4 
037 5 
037 6 
037 7 
0408 
H M  1 
0402 
0303 
m9j4 
048 5 

53407 
03loJ 
041  1 
0412 
0913 
041 4 

4067 
0451 @ l  
14@7 
7841 
6 1 3 3  
7 30@ 
4067 
63447 @ l  
14p17 
7012 
7@12  
6281 G35 
3761 
4067 
0445 01 
14Q17 
7 086 
7 806 
7006 
6 2 @ l  05 
1761 
6132 
7286) 
4Bh7 
E1445 PI1 
1 4 B 7  
1368 
5377 
7774  
0442 01 
fala0 
a460 01 
0457 01 
e456 W 1  
El455 G31 
0454 Ell 
0453  01 
Q452 01 
0451 01 
0450 01 
p1447 Bl 
0446 01 
0445 e l  
7000 
7510 
5205 
7 2 @ @  
1377 
5206 
7298 
6141  
@P)P)4 
8002 
72@@ 
4@67 
0445 (31 
f 497 

CIA 
6133  
CLA CLL 
TAD I \IRATE 

R T R ;  RTR /ROTATE 

DCA TEMP 

TAD I \IMODE 

TAD TEMP 

6132 
CLA 
T4D I \IMODE 

TAD ( - 4  

SPA 
JMP CONT 
CLP 
TAD (KlPlb 
JMP SET 

C O N T I  CLA 
SET> 6 1 4 1  

8@84 
0062 
C L A  
TAD I \IMODE 

/GET PRESE? 

/LO.4D PRESET 8EG 

/GET RATE 

INTO POSITION 

/ S A V E  IT 

/GET MODE 

/ROTATE I N T 0  POSITION 

/GET BACK RATE 

/LOAD COMPLETE coNmoL INST. 

/GET MODE A G A I N  

/IS I ?  MODE 4r5r6,OR 7 
/NO CONTINUE 
/ Y E S  SET EXTENDED FUNCTION REG 
/TO F A S T  SAMPLE 

/LINC MODE 
/LOAD EXTENDED FUNCTION REG 
/BACK TO PMODE 

/GET MODE A G A I N  
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0415 
@416 
0417 
m2L3 
042 1 
m22 
W23 
W24 
642 5 
0426 
0427 
ciM30 
d343 1 
8432 
m433 
0434 
8435 
0436 
8437 

p1448 
044 1 
8442 

8443 
0444 
0445 
0446 
t3447 
0450 
6145 1 
0452 
0453 
fa454 
B455 
04 56 
el457 
946 0 
046 1 
8462 
057 5 
05’7 6 
8577 

H A C K  
C L K R U  
c1 
c2 
c3 
E R R O R  
EX 
EX1 T 
GO 
OPEN 
OUT 

1376 
7 440 
5223 
7200  
1375 
5236 
4U67 
0453 01 
1407 
7806 
4067 
0455 81 
1487 
7086 
4067 
0457 €31 
1487 
6134 
72@@ 

4040 
0002 06 
000a 

0317 
D 2 0 2 E X T 
63345 
04(ilh 
0415 
8348 
B424 
faOB0EXT 
9303  
0O0BEXT 
0431 

TAD ( - 1  
SZA 
JMP I N  
C L A  
T A D  (K300 
JMP L O A D  

IND T A D  I \ I 1  

KTL 
TAD I \I2 

RTL 
TAD I \ I 3  

L O A D D  6134 
CLA 

/ R E T U R N  
R E T R N  CLKSE 

TEMP> 0 
/ END 
CALL BDEXIT 

\IMODED BLOCK 2 

\IHATED BLOCK 2 

\IPRE> BLOCK 2 

\ 1 1 ~  BLOCK 2 

\ I 3 t  BLOCK 2 

[Eft H L O C K  2 

E N D  

/MODE # 1  
/ N O  C O N T I N U E  
/ Y E S  
/GET OVERFLOW ENABLE INST 
/ L O A D  ENABLE R E G  
/ENABLE # l  

/ENABLE # 2  

I E N A R L E  #3 

/ L O A D  ENABLE 2EG 
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TEMP 0434 
TTEMP 0435 
cm n45m 
\ I C O U N  0446 
\I 1 0440 
\I 2 0442 
\I 3 0444  

1326330 
@2@ I 

8202 
0203 

0204 
8205 
9206 
@287 
82 10 
021 1 
02 12 
0213 
02 1 4 
82 1 5 
0216 
@217 

0220 
1822 1 
0222 
0223 
0224 
022 5 
B226 
0227 
8230 
a23 1 
0232 
0233 

a234 
8235 
0236 
8237 
B2491 
W 4  I 
02 42 
p1243 
c1244 
92 4 5 
02 46 
02 47 

4033 
0801 a6 

4c367 
0282 t21 
1407 
62#1 P)S 
3776 
2203 
4867 
02pJ2 81 
f 487 
6281 BS 
377s 
2203 

4567 
8282 01 
1487 
6201 0s 
3774 
2283 
4067 
02B2 (dl 
1407 
6 2 @ 1  05 
3773 
2283 

4067 
02@2 M 1  
1487 
6201 0 5  
3772 
2283 
4Q67 
0202 911 
1407 
6281 0 5  
377 1 
2283 

L A P  
DUMMY CB 
C P A G E  6 
EAP 
C A L L  O r O P E N  

P A U S E  
FORTI? 
/ S I . J R 8 O I . I T I N E  C L K R U N (  1 1 9  I2,13r I C O I J N T )  
ENTRY C L K H U  
C L K R U *  B L O C K  2 

DUMMY \ I  1 
T A D  I C L K R U  

DCA 111 

I N C  CLKYU# 
TAD I C L K R U  

DCA \ I I #  

I N C  CLKRUtY 
DUMMY \12 
T A D  I C L K K U  

D C A  \I2 

INC C L K R U f t  
T A D  I C L K R U  

DCA \12# 

I N C  C L K H U R  
DUMMY \ I 3  
TAD I C L K R U  

DCA \I3 

I N C  C L K K U #  
T A D  I C L K i i U  

D C A  \I3# 

I N C  C L K R U #  



@2SO 4867 
p1251 Pl12@2 e l  
0252 1487 
8253 6241 45  
6254 377@ 
a255 22Q3 
0256 4067 
v1257 0262 (31 
43268 1487 
@261 62M1 95 
53262 3767 
3263 2283 
0264 730@ 
0265 4867 
8266 044@ B 1  
0267 34017 
0270 4067 
0271 0442 @ l  
0272 3407 
8273 46367 
6274 9444 81 
8275 3487 
6276 4867 
@277 53446 B l  
03@@ 3407 
@331 6 2 @ l  05  
03@2 3766 
8383 6131 
m g 4  5303  
E305 6135 
17306 62111 US 
mi37 3765 
8310 1765 
8311 0364 
0312 7450 
@I313 5763 
F1314 43362 
031s 7440 
pJ316 5340 
0317 '72M"iij 
032Q 62m1 0 5  
d 3 2 t  1765 
E3322 0361 
E1323 744@ 
8324 5345 
$3325 72630 
0326 1765 
@327 Q3611) 
$3313 7449 
13331 5757 
E332 723.3 
0333 1765 
8334 8356 
9133s 7448  
$3336 5755 
8337 5763 
El3413 72630 

DUMMY \ICOUN 
TAD I CLKRU 

DCA \ICOUN 

INC CLKRCI# 
T A D  I CLKRU 

DCA \ICOUN# 

INC ClKRU# 
CLA CLL 
DCA I \ I 1  

DCA I \I2 

DCA r \ 1 3  

DCA I \ICOUNT 

DC4 TTEWP 

GOt 6131 
JMP G O  
6135 
DCA TENP 

TAD TEMP 
AND (K77 
S N A  
JMP OUT 
AND (K25 
SZA 
JMP ERROR 

T A D  TEMP 
PI  A n n r - 1 ,  

DHLn t bLrl 

AND ( K 4 0  
S Z A  
JMP C 1  
CLA 
TAD TEMP 
AND ( K l O  
S Z A  
JMP C2 
CLA 
T A D  TEMP 
AND (K2 
S Z A  
J M P  c3 
J N P  OUT 

ERROR, C L A  

/CLOCK INTEHUPT? 
/NO WAIT 
/YES R E A D  STATUS R E G  
/SAVE I T  

/ M A S K  FLAG 
/OVERFLOW MODE iy 1 J #5 
/YES R E T U R N  
/NO -PHEEVENT? 

/YES SET INDICATOR 

/CH A 1  INTEKUPT? 

/ Y E S  

/CH # 2  INTERUPT? 

/ Y E S  

/CH # 3  INTEHUPT? 

1 1  
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0341 1354 

0343 3766 
0344 5317 
0345 7 2 9 3  
8346 1354 
B347 62Fll 05  
0350 1766 
a351 5377 
0354 
G13SS @415  01 
8356 139~32 
0357 m406 0 1  
0369 @ @ l o  
0361 004@ 
0362 @El25 
0363 Q431 @ l  
0364 €3377 
0365 8434  c31 
0366 0435  cll 
0367 0447 01 
8370 8446 81 
0371 0445  @ l  
a372 0444 8 1  
0373 @443  01 
0374 0442 81 
0375 0441  €31 
0376 044B @ l  
0377 7880  
0400 7410  
0481 5205 
0402 4067 
0483 @449 91 
0464 3407 
04@5 5224 
0406 723B 
Q407 1377 
6410 1235 
041 1 4067 
8412 G1442 01 
0413 34@7 
0414 5224 
61415 720B 
0416 1377 
0417 1235 
@A264 4@67 
0421 13444 61 
8422 3437 
0423 5224 
8424 72@@ 
8425 6136 
W26 4367 
91427 B 4 A 6  81 
0430 3487 
0431 7 2 @ 8  

0342 h2@1 p15 
TAD (K1 
DCA TTEMP 

J M P  HACK 

TAD ( K 1  
TAD TTENP 

C 1 1  C L A  

c31 

EX, 

O U T ,  

DCA I \ I 1  

JMP EX 
C L A  
T A D  ( K 1  
T A D  TTEMP 
D C A  I \I2 

JMP E X  
CLA 
T A D  (K1 
T A D  TTEMP 
DCA I \ I 3  

/ S E T  ERQOR CODE 

/ Y E'TU dN 

JMP EX 
CLA 
6136 / G E T  C L O C K  RUFFER 
DCA I \ICOUNT 

C L A  
/ R E T U R N  



t3432 4@4@ 
0433 €3002 86 
B434 0088 
w435 OiiJOlil 

14436 
47437 
044PI 
344 1 
0442 
B443 
@444 
w445 
0446 
Gl447 
0450 
# 4 S 1  
0577 

EX1 T 
OPEN 
RELAY 
(€3 
\ I  FJ 
\ I  1 
\ I  2 
\ I  3 
\ I  4 
\ I  5 

G12nPJ 
t328 1 

0202 
02@3 

02 !!! 4 
62B5 
8286 
0207 
012 1 PI 
021 I 
92 12 
0213 
02 1 4 
0215 

0216 
!?I217 
0220 
n33 1 

000BEXT 
@@@0EXT 
k3202EXT 
1.3354 
034w 
a342  
p1344 
Q346 
fl3591 
8352 

4833  
0001 636 

8013FJ 
63Plk7a 

4067 
0202 61 
1487 
3348 
22a3 
4867 
0202 0 1  
14B7 
3341 
2283 

4067 
82B2 131 
1407 
17.43 

RETRN C L Y R U  

TEMPI 0 
TTEMPI fiJ 
/ E N D  
CALL 0rEXIT 

\ 1 1 1  BLOCK 2 

\121 BLOCK 2 

\131 BLOCK 2 

\rcouNI BLOCK 2 

E 6 3 1  BLOCK 2 

E N D  

LAP 
DUMMY CB 
CP4GE 6 
EAP 
CALL BrOPEN 

PAUSE 
FORTR 
/ SUBROUTINE R E L A Y  (I(ilr I 11 I21131 14115)  
E N T R Y  R E L A Y  
R E L A Y $  BLOCK 2 

DCfMMY \ I O  
T A D  I R E L A Y  

DCA \I8 
INC R E L A Y #  
T A D  I R E L A Y  

DCA \ I @ #  
INC R E L A Y #  
DUMMY \ I  1 
T A D  I RELAY 

DCA \ I 1  

13 



0222 
022 3 
022 4 
022 5 
0226 
C92 2 7 

G123pI 
023 1 
0232 
0233 
9234 
023 S 
0236 
02 37 
n2 48 
024 1 

02 42 
0243 
Q1244 
0245 
82 46 
0247 
02 50 
0251 
02 52 
t1253 

0254 
0255 
0256 
02 57. 
026 (71 

@26 1 
026 2 
026 3 
026 4 
026 5 

8266 
026 7 
827 @ 
t327 1 
@27 2 
827 3 
a27 4 
#27 5 
027 6 
027 7 
a388 
13363 1 
0302 
0303 
0334 
a305 
03@6 
B387 

2203 
4067 
@202 01 
14Q7 
3343 
22c33 

4867 
W282 m t  
1487 
3344 
2283 
4067 
8202 PI1 
1407 
3345 
2283 

4067 
02@2 1711 
1407 
3346 
2203 
41167 
0202 'AI  
1407 
3347 
2283 

4867 
0282 a1 
1407 
3350 
2283 
4067 
@2!32 01 
1407 
3351 
2283 

4667 
@282 31 
1407 
3352 
2203 
41167 
0202 01 
1497 
3353 
2 2 0 3  
7 3P)O 
4067 
8348 01 
14e7 
7Q84 
4067 
0342 Q)1 
14Q7 

INC RELAY# 
T A D  I R E L A Y  

D C A  \ I  l!i 
IiVC hELr\'ff; 
DUMMY \ I 2  
T A D  I RELAY 

DC& \ I 2  
INC RELAY# 
T A D  I R E L A Y  

DCA \I2# 
INC R E L A Y #  
D U M M Y  \I3 
T A D  I R E L A Y  

DCA \I3 
INC R E L A Y #  
TAD I FiELAY 

DCA \I3# 
INC RELAY# 
D U M M Y  \ I 4  
T A D  I RELAY 

DCA \I4 
INC R E L A Y #  
TAD I R E L A Y  

DCA \IS# 
I N C  R E L A Y #  
DUMMY \I 5 
TAD I REL.4Y 

D C A  \I5 
INC RELAY# 
TAD I R E L A Y  

DCA \I5# 
INC R E L A Y #  

C L A  C L L  
T A D  I \ I B  

RAL 
TAD I \ I 1  

14 

/GET #B 

/GET # I  
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c931vI 
C331 1 
63312 
p13 I3 
9314 
@315 
@I3316 
8317 
n32ii 
032 1 
a 2 2  
032 3 
B32 4 
Q132 5 
0326 
63327 
@330 
933 1 
@I332 
0333 

8334 
0335 

0336 
0337 
03 4Q 
8341 
L33 42 
a343 
0344 
(3345 
0346 
p5347 
@35@ 
(335 1 
8352 
8353 
G335.4 
8355 

CONT 
DDISP 
DIS 
DI SP 
EX1 7 
FIXST 

K1 
KCIPIflfl 
LO c 
OPER' 
SAVE 
E@ 
\ I  x 
\I Y 

r N  

7m04 
4067 
0344 P I 1  
1497 
7a04 
4067 
0346 ( 3 1  
14@7 
7(6104 
4067 
03SB 81 
14@7 
71304 
46167 
0352 01 
1437 
6141 
0014 
of402 
7380 

4048 
@a02 116 

@272 
0264 
Q255 
#202EXT 
B 0 @@E X T  
8278 
11241 
8265 
6127 1 
0266 
VlBBGEXT 
026 7 
0383  
G121-7 
030 1 

Y AL 
TAD I \ I 2  /GET # 2  

H A L  
T A D  I \ I 3  /GET # 3  

RAL 
TAD I \I4 /GET #4 

RAL 
T A D  I \ I S  /GET # 5  

6 1 4 1  /LINC MODE 
O B 1 4  /AC TO RELAYS 
0082 / P  M O D E  
CLA CLL 

/ R E l U R N  
R E T R N  RELAY 

/ END 
CALL B D E X I T  

\ I @ *  BLOCK 2 

\ I ~ D  BLOCK 2 

\ I 3 r  BLOCK 2 

\ 1 4 ~  BLOCK 2 

\ I S r  BLOCK 2 

[P I *  BLOCK 2 

END 
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Q20Q) 
020 1 

@2B2 
M203 

B204 
@205 
PI206 
02G37 
0210 
021 1 
8212 
02 1 3 
t12 1 4 
02 1 5 

0216 
632 17 
022g 
6122 1 
m222 
91223 
022 4 
'8%2 5 
0226 
B227 

QE30 
023 1 
@32 
E33 
0234 
E 3 5  
E 3 6  
0237 
0?4m 
Qe41 
@42 
@243 
€3244 
@45  
8246 
02 47 
(?e58 
0251 
E 5 2  
0253 

4g33  
Of381 86  

4867 
0202 pfl 
1407 
3277 
2 2 8 3  
4867 
8202 81 
1407 
33pIP) 
2283  

4067 
F)2@2 PI1 
1437 
333 1 
2 2 0 3  
4067 
a202 i31 
14p17 
3302 
2203 

73410 
1278 
7458  
5241 
1264 
027 1 
1265 
3246 
3270 
6201 0 5  
1666 
3267 
4867 
8277 rnl 
1407 
6281 BS 
3666 
4067 
33411 01 
14@7 

LAP 
DUMMY C0 
CPAGE 6 
EAP 
CALL @ J O P E N  

PAUSE 
FOPTR 
/ SUBROUTINE DISP(IXs1Y) 
E N T R Y  DISP 
DISPJ BLOCK 2 

DUMMY \ I  X 
TAD I DISP 

DCA \IX 
INC DISP# 
TAD I DISP 

D C A  \ I X #  
INC DISP# 
D U M M Y  \IY 
T A D  I DISP 

DCA \ IY  
INC DISP# 
T A D  I DISP 

DCA \ IY# 
INC DISP# 

S U H Q O U T I N E  TO DISPLP.Y A P O I N T  ON T H E  C R T  x = e > s i 2 ; ~ = - a  
CLA CLL 
T A D  FIRST /PASS 1 M A R K E R  
SNA 
JMP IN /NO 
T A D  DDISP /WHERE A R E  WE 
AND K6000 /MASK F O R  LINC SEGMENT 
T A D  K l  /LINC LOC # 1  
DCA LOC /SAVE LOC 
DCA FIRST /KILL PASS 1 M A R K E R  

/FIRST PASS? 

INJ TAD I LOC /GET LOC d l  

D C A  S A V E  / S A V E  I r  
TAD I \ IX /GET X COORDINATE 

DCA I LOC / P L A C E  IN A L P H A  REGISTER 

TAD I \ IY /GET Y COORDINATE 
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0254 
9 5 5  
@ 56 
@ S 7  
a26 0 
E 6  1 
e 6 2  
026 3 

6 1 4 1  
Or141 
c1 ;j $1 2 
7 3!113 
1267 
6201 W5 
3666 
5272 

@266 lirQQ3 
0267 P)@Gt;.) 
027Q M(;1!31 
0271 6 0 0 8  
8272 73Q)pI 

0273 4c140 
B274 01862 86 

EX1 T 
I S N S  
OPEN 
READ 
SW 
c!?l 
\ I  

' \ISNS 

02BpI 
320 1 

820 4 
8205 
@2@6 
@2@7 
02 1 P) 
B211 

% 0 0 0 E X T 
8 2 6 2 E X T  
8 B O B E X T  
8225 
2234 
0242 
@240 
6,3235 

4@67 
13282 61 
1407 
3249 
22@3 
4867 

CPAGE I @  
6 1 4 1  /LINC MODE 

DIS, 11141 /DISPLPY POINT 
3i;;12 / P  MODE 
C L A  CLL 
T A D  S A V E  / G E T  BACK LOC # 1  
DCA I LOC / R E T U R N  I T  

JMP CONT I C O N T I  N i l E  
D D I  SP+ DI S 
K l s  1 
LOC, 0 
S A V E ,  0 
F I RST, 1 
K 6 0 B C l r  6E3P)O 
C O N T +  CLA CLL 
/ 2 E T U R N  
i i E T K N  DISP 

/ E N D  
CALL @ + E X I T  

\ I X J  EILOCK 2 

\ I Y r  BLOCK 2 

C B +  BLOCK 2 

E N D  

L A P  
DUMMY C f l  
C P A G E  6 
E A P  
CALL @ > O P E N  

PAUSE 
FORTR 
/ FUNCTION I SNS( I ) 
E N T R Y  ISNS 
ISNS, BLOCK 2 

D U M M Y  \I 
T A D  I ISNS 

D C A  \ I  
I N C  I S N S #  
T A D  r ISNS 



02 12 
02 1 3 
02 1 4 
82 1 5 
0216 
B217 
E2F1 
6122 1 
8222 
E 2 3  
E 2 4  
E 2 5  
E 2 6  
Qe 27 
e 3 r ~  

0282 H I  
14n7 
3241 
22@3 
732n 
4067 
@24@ 81 
1407 
1234 
3225 
6141 
130g!3 
826 1 
@@E12 
3235 

41231 1235 
6232 4340 
0233 0@02 86 
0234 8460 
a 3 5  @BO@ 

0236 4033 
0237 01353 @6 
@240 0@@Q 
0241 L3@63@ 
0242 @@@fl 
c1243 @OB54 

EX1 T 
IEXL 
LE 
OPEN 
READ 
E0 
\ I  
\ I  EXL 

632 a B 
02B 1 

B 2 3 4  
82@5 
8206 
g207 
3218 
021 1 

0 I3 t?l P) EX T 
E2B2EXT 
0234 
O O @ @ E X T  
F1225 
c1242 
e240 
@235 

4@33 
006 1 

4067 
0292 
14@7 
3249 
22133 
4867 

D C A  \ I #  
I N C  I S N S #  

CLA CLL CML 
T A D  I \ I  

T A D  SW 
DCA R E A D  
6141 

R E A D ,  p1 
026 1 
0682 
DCA \ I S N S  

/ R E T U R N  
T A D  \ISNS 
R E T R N  ISNS 

SW* 0460  
\ I  SNS, 8 
/ END 
CALL @,EXIT 

\ I >  BLOCK 2 

C F I >  BLOCK 2 

E N D  

LAP 
DUMMY E B 
CPAGE 6 
EAP 
CALL @,OPEN 

@6 

18 

/GET SW NO. 

/GENERATE CODE 
/INSERT C O D E  
/LINC MODE 

/SW S E T  
/ Y E S  ROTATE 1 FROM LINK 
/ N O  BACK TO P MODE 
/TRANSMIT RESULT 

PAUSE 
FORT!? 
/ FUNCTION I E X L ( 1 )  

/SNS C O D E  
/RESULT 

E N T R Y  I EXL 
I E X L >  BLOCK 2 

D U M M Y  \ I  
T A D  I IEXL 

8 1  

DCA \ I  
INC IEXL# 
T A D  I I E X L  
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8212 
82 13 
132 1 4 
a215 
B216 
0217 
aeze, 

a22 1 

13222 
E23 
E224 
@E25 
&26 

E27 
a230 

823 1 
a232 
8233 
8234 
E 3 5  

0236 
8237 
8242 
i324 I 
82 42 
8243 

CONV 
EX1 T 
IADC 
OF E i\J 
SAM P 
C C i  
\ I  
\ IADC 

0232 f l l  
14!?7 
324 1 
22413 
7 32E3 
4667 

72484 @ *  
1234 
3225 
6141 
Flm9Jfl 
026 1 

WX 
1235 
4343 
@ala2 1;16 
B428 
Q0'nO 

4033 
0MI.13 e)h 
@ Q B 9  
0050 
0B00 
0P)@i3 

0 2 2 s  
llri701.1 E X T 
@202EXT 
3i28MEXT 
0233 
0241 
@I237 
0234 

DCA \ I #  
I N C  I E X L #  

CLA CLL CML 
T4D I \ I  /GET EXTERNAL L I N E  NUMBER 

TAD L E  
D C 4  R E A D  

/ G E N E R A T E  C O D E  
/ I N S E R T  C O D E  
/ L I N C  MODE 6141 

H E A D  3 I I  
c426 1 

/ LEVEL7+3V 
/ Y E S  RC)TATE 1 FwOM L I N K  

RETUZN 
{AD \ I E X L  
R E T R N  I E X L  

L E I  8420 / S X L  CODE 
\ I E X L *  0 /i?ESULT 
/ E N D  
CALL @ > E X I T  

\ I >  3LOCK 2 

C B ,  BLOCK 2 

END 

LAP 
DUMMY C O  
P D A C ' F  5 
b i  nuL 

EAP 
020r.3 4833 CALL OaOPEN 
0201 @ @ E l l  86 

PAUSE 
F O R T R  
/ FCJNCTION IADC(1) 
E N T R Y  IADC 

0202 Q Q B 0  IADCI RLOCK 2 
m a 3  i3t308 

9204 46167 T A D  I IADC 
(-112635 8202 81 
i320h 1407 

DUMMY \ I 



02c37 
02Ic?1 
821 1 
a212 
02 1 3 
m2 1 4 
02 1 5 
@216 
32 17 
Fe2Q 
B22 1 
8222 
E 2 3  
4224 
E 2 5  
E26 
€227 

0230 
023 1 
0232 
0233 
0234 

0235 
@236 
92 37 
0240 
024 1 
0242 

EX1 T 
ILSW 
O P E N  
EO 
\I 
\ILSW 

F12a)O 
021?i 1 

3237 
2203  
4967 
8202 01 
1407 
32 4Q 
22413 
73@@ 
4067 
63237 01 
14e7 
1233 
3225 
6141 
0@@@ 
0002 
3234 

1234 
4948 
0B02 96 
c310c3 
0B@8 

4033 
0003 06 
000@ 
@@0@ 
@@BO 
0000 

D C A  \ I  
I N C  I A D C H  
T A D  I I A D C  

D C A  \ I #  
I N C  I A D C #  

CLA CLL 
T A D  I \ I  

TAD SAMP 
DCA CONV 
6 1 4 1  

T A D  \ I A D C  
R E T R N  I A D C  

SAMPJ 
\ I A D C ,  

\ I ,  B L O C K  2 

C 0 r  B L O C K  2 

E N D  

0QBQEXT 
@2Q2EXT 
0800EXT 
0 2 3 3  
0231 
0226 

plli30 
w 

/ G E T  CHANNEL NO. 

/GENERATE A D C  I N S T R U C T I O N  
/ I N S E R T  I N S T .  
/ L I N C  MODE 

L A P  
DUMMY C B  
C P 4 G E  6 
E A P  

46333 C A L L  O J O P E N  
0061 86 

PAUSE 
F O R T R  
/ F U N C T I O N  ILSWC I )  
E N T R Y  ILSW 
ILSWr B L O C K  2 

/ C O N V E R T  
/ P  MODE 
/ T R A N S M I T  R E S U L T  

@2@2 mi300 
@2@3 00109 

/SAMPLE C O D E  
/ R E S U L T  

a204 4067 
D U M M Y  \ I  
T A D  I wsrr.’ 



0286 
p12 (i17 
0218 
021 1 
0212 
0213 
321 4 
0215 
€32 16 
0217 
@20 
$22 1 
@22 

0223 
022 4 
e1225 
a226 

0227 
0230 
823 1 
0232 
0233 
0234 

0202 01  
14@7 
3231 
2283 
4067 
0202 I31 
1407 
3232 
2283 
7388 
6141 
e1517 
PIQB2 
3226 

1226 
4040 
0002 06 
00@@ 

4833 
0003 Q16 
8000 
00063 
0000 
O@B@ 

DCA \ I  
I N C  ILSk l#  
T A D  I ILSW 

DCA \ I #  
INC ILSC!# 

CLA CLL 
6 1 4 1  
0517 
0002 
DCA \ r L s w  

/ RETURN 
TAD \ I L S W  
RETHN ILSW 

\ I L S W J  0 
/ END 
CALL 0 r E X I T  

\ I J  BLOCK 2 

C @ J  BLOCK 2 

/LINC MODE 
/ R E A D  LEFT Sbl 
/ P  MODE 
/TRANSMIT RESULT 

/ R E S U L T  

END 
* 




