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FOCL-12K 
by George Thisse I I 

DECUS Program Library Write-up ------------ DECUS NO. 12-24.1 ---_--- 

1 .0  I n t r o d u c t i o n  

FOCL-12K is  FOCAL-12 p l u s  an a d a p t a t i o n  o f  t h e  s t a n d a r d  

8K o v e r l a y  f o r  FOCAL-8. I t  stores t e x t  i n t o  FIELD 2 and 

uses  t h e  FIELD fl area f o r  v a r i a b l e s  and t h e  Push Down 

L i s t  (PDL).  By us ing  FOCL-l2K, t h e  TEXT c a p a c i t y  i s  i n -  

c r eased  about  5 f o l d .  For example, t h e  s t a n d a r d  FOCAL-12 

w i l l  a l low abou t  23 l i n e s  o f  6 0  c h a r a c t e r s  each i n  a g iven  

ove r l ay  wh i l e  FOCL-12K w i l l  allow about  1 2 0  such  l i n e s  

p e r  ove r l ay .  

Ignor ing  any PDL r equ i r emen t s ,  t h e r e  i s  room f o r  130 v a r i -  

a b l e s  i n  FIELD $3. I n  view o f  FOCAL-12's f a c i l i t y  for 

s t o r i n g  v a r i a b l e s  i n  f i l e s ,  t h i s  seems s u f f i c i e n t .  I f  

more are needed, FEXP, FLOG, and FATN may be  d e l e t e d  as 

d e s c r i b e d  i n  t h e  FOCAL-12 manual and PWAFAKE can be moved 

cor respondingly .  

2 . 0  D e s c r i p t i o n  

J u s t  as w i t h  t h e  s t a n d a r d  8K o v e r l a y  f o r  FOCAL-8, t h e  

v a r i o u s  TEXT p o i n t e r  r e f e r e n c e s  are b r a c k e t e d  w i t h  t h e  

a p p r o p r i a t e  C D F ' s .  However, t h e  r o u t i n e s  w h i c h  previously 

w e r e  l o c a t e d  i n  t h e  gaps i n  t h e  f l o a t i n g  p o i n t  code are 



now l o c a t e d  a t  t h e  end of t h e  u s e r  a r e a  i n  F I E L D  8. 

The LIBRARY commands a r e ' p a t c h e d  t o  save  and load  2g 

b locks  - t h e  4 normally saved by FOCAL-12 p l u s  F I E L D  2 .  

Obviously,  o v e r l a y s  saved by FOCAL-12 can n o t  be loaded 

by FOCL-12K and vice versa.  

from a FOCAL-12 o v e r l a y  have t o  be moved t o  a l low f o r  

t h e  1 2 K  o v e r l a y  r o u t i n e s  a l r e a d y  i n  t h e  "TEXT" a r e a .  

The FNTABF and BOTTOM va lues  

3 . 0  Opera t ing  I n s t r u c t i o n s  

The program is loaded under LAPG/DIAL-MS by 

+LO F O C L - l 2 K , u n i t  > 

Otherwise t h e  program o p e r a t e s  j u s t  a s  does FOCAL-12. 

(Document available from D i g i t a l  Equipnent  Program 

L i b r a r y  as DEC-12-AJAA-D) 

4 .0  L i s t i n g  
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TnISLrJ=23  
TSTSRPt4553 
WATTa7657 

4 T E S T 2 = 6 5 3  
XENOLM=2360 
X G E T Q U T r l 2 5 4  
XI33t26bb 
X Q U T L 2 5 7 6 
Y R l = l 4  
XH2:15 
% R T o l l  

!JALL : 6 6 d  

F I E L D  P 
L I YEW = 1 Q1 P 
+PC 

'j) 

+ L A S T V  
C O f i E I Y  
* 8 $, T 7 0 hl 
Pbl AFhKE- 1 

L I V E 1  

1 C' 

LXNEd / S T A R T  OF T F X T  

L I N E 1  
+ P W A I T  

D T H I S ,  ?\.(IS? / T Y I S L N  
*START*: !  

*CClV'iJUT 

* P 1.1 F 17 

C I) Y 9 IJ F 

* C F R C  

* t N r ? T  

"JOP 

L I N E 8  

J M S  I ,+1 
n A X I N F A K  

JFlS I ,*I 

* S R F T N - S  

*I t(IF/ITX+2 

OPCFAKE 

J M S  I .+1 
T)XRTFAKE 

JMS I .+1 
D P C F A K E  
*DnONE-6 

P T S D F l  

JFCS I .+l  
P T l f r F 2  

*&)GFiP 1-4 

* D GR P 1 + 4 

JMS I .+1 

*DDoQE-3 

* W T E S T 2 0  1 

:'i 31 36 41 

4 4 3 5  

P l l l  

11.32 

A 5 4 7  

4 6 5 5  
4 3 3 5  

/ D C A  I A X I N  

:*273 
p 3 7 4  

4 5 7 4  
4 5 2 2  

4636  
a 4 5 4  

/TAD I X R T  I N  OTHER D,F. 

4 6 4 6  
4 5 2 2  

/ T A D  I PTI I V  OTHER DF 4 6 5 5  
4 4 7 2  

4 6 6 1  
45n3 



/ T A D  I T H I S L N  

/ T A D  I P T l  

/ [ D C A  I A X I N 3  

/LEAVE THE V A R I A B L E S  4LONE 

/TAD I THXSLY 

/ C L E A R  
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+ X O U T L + S  

*RECDVR*lB 

*RECrjvX+6 

JMS I P k A I T l  

CDF 

JPlS x . + I  
OPCFAKF 

CCIF T 

TAD EN@ 

* R U 1 ? 3 -  1 p! 

+TQIJMP 

*TT)lJHP+11? 

*OP 
JYP I O P * l  

6 8 0 3  
TDUMPX 
*R I T E O U - 3  / S E T  UP F I E L D  2 HD'R 
JMP I .+ l  

SETFL:! 
*40I;".;?1 

O C A  M O V C T R  
S E T F L 2 ,  T A P  M I @  

TAD 3 i J M Y Y  
P C A  X R l  
T A D  R E A L O C  
D C A  X R 2  
CUF P 
T A D  I X R 1  
CDF T 
O C P  I X R 2  
I S %  L l O V C T R  
JYP L O O P 1  
T A C  '-Ill 
D C A  M Q V C T R  
T A D  RELOCZ 
? C A  X R 2  
C9F P 
TAD I XHl 
CDF T 
O C A  1 XH2 
ISZ MOVCTR 
JMP LOOP2 
CDF P 
ION 
JMP I .+1  
E R T  
-13 
-1  1 
T A O L E m l  

6 

/ Z E R O  PC 

/TDUMP DATA 



J d 2 F  oflg9 
4 4 2 7  2 2 2 5  
4 4 3 9  2 2 2 6  
4431 l a 3 4  
4 4 3 2  7 4 5 3  
4 6 3 3  4 6 3 5  

F) 

0 
5951  
BUFF? 
LINEi 

/18-77:COtIMAND I N P U T  BUFFER 
/ * L I N E f l - S T A R T  OF TEXT 

fl 
4 

T E X T  Z C - 1 2 K  F O C L 1 2 Z  
7715  

/*ST12K; START 12K USFR F I L E  AT THIS A O D R E S S t l l l ,  
111 

PWAFIKE,  a 
* F E X P - 1 7 2  (LINE1 =1 

ISZ PWAFAKE 
ISZ PLIAFAKE 
T A D  INBUF 
SNA 
JMS T M A I T 1  

J M P  I PWAFAKE 
W E I T 1 ,  W A I T  
DAXT'4FAK, B 

T A D  L I N E N O  
CDF T 
D C 4  1 Q X I N  
CDF P 
TSZ O 4 X L N F A K  
JMP I O A X I Y F A K  

CDF T 
DCA I A X I N  
CDF P 
r)CA Q40D 
ISZ F D A X I N O  
J ' IP  I F R A X I N O  

DCA XRT 
CDF T 
T A D  I XRT 
CDF P 
ISZ OXRTFAK 
JMP I DXRTFAK 

CLL CMA I A C  
CDF T 
TAD I X R T  
CDF P 
ISZ DXRTFK 

F D A X I N D ,  Q 

OXSTFAK p B 

O X R T F K ,  3 
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4 5 5 4  
4 5 5 5  
4 5 5 6  
4557 

5663.  
BcIc?c31 
2 2 7 2  
6221 
1 4 3 g  
62G31 
4 5 6 3  
5 5 7 2  
2272  
5 8 7 2  
gq07I 
6 2 2 1  
1433  
6 2 @ 1  
3@67 
2333 
5 7 8 3  
W F i @ @  
2 3 1 2  
7 7 1 P  
5 7 1 2  
6221 
1 4 3 3  
6 2 0 1  
5 7 1 2  
C?cilBD 
2322 
(5221 
1 4 2 2  
6 2 t l l  
7 d 4 P  
2322 
,5722 
P7E3 

6 2 2 2  
1 4 1 7  
62fl3. 
3C21 
2332 
5 7 3 2  
e 3 2 1  
3745 
6 ? 0 1  
5 7 4 6  
@ e 0 4  
3853 
119108 
6222 
1423  
62rnl 
5 7 4 7  

pl00ol 
7 7 7 4  
1326 
1324 

JHP--I OXRTFK 

ISZ P t l O F l  
CDF T 
TAD I P T 1  
CDF P 
TSTGRP 
J M P  I P T l D F l  
ISZ P T I D F l  
JMP I P T l O F l  

CDF T 
TAB I P T i  
CDF P 
D C A  L INENO 
ISZ PT113F2 
J Y P  I PTIDF2 

ISZ PtIOF3 
SPA CLA 
JMP I PTlDF3 
CDF T 
TAD I PT1 
CDF P 
JMP I PTlOF3  

ISZ DPCFAKE 
CDF T 
TAD I PC 
CDF P 
.SZA- 
ISZ DPCFAKE 
JMP I OPCFAKE 

P T l D F l ,  @ 

P T i O F 2 F  Pr 

P T l D F 3 ,  B 

D P C T A K E ,  fl  

DXOF4KE, a 

C D F  T 
T A R  I AXOUT 
CDF P 
3t4 GTEM 
ISZ O X O F A K E  
J M P  r DXOFAKE 

T D l l H P X ,  CDF T 
bCA I . *3  
CDF P 
JMP I .+2 
d 
T O t d M P t l l  

CDF T 
T A D  I T W I S L N  
C D F  P 
JMP I THISR 

T H X S D ,  er 

/ 
/THTS R T N  SAVES IIR LOADS F IELD 2 TEXT 
/ 
D I A L X Q ,  B /TEMP 
PREAC), 7 7 7 a  
P F I L S T R T ,  F I L S T R T  
PLSBLK, !,.SBLK 
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PTR,  3 
4n 
0 
20 

WRITE, ? A C  

/UNIT  
/ F I E L D  2 
/STARTING TBLK 
/ALL OF F I E L D  2 
/ 7 7 7 5  F O Q  W R I T E  

RE4!1, TAD PRE40 / 7 7 7 4  FOR R E A D  
O C A  D I A L I r J  
CDF If! 
T A D  I PLSBLK / U N I T  
D C A  PTR 
CLA CLL I A C  R T L  / 4  
T 4 D  I P F I L S T R T  / S T A R T I N G  TBLK 
CDF a 
DCA P T R + 2  
C I F  i m  
JMS X nXALIO . /READ OR W R I T E  
PTR 
TON 
C L A  I A C  
CDF 101 
ISZ I PCHFLAG 
CLA 
CDF C I F  0 
.SZA CLA 
JMP- I PGOTO 
JMP I .+I  
S T A R T  

PGOTO, S O T 0  
PCHFLAG, CHFL4G 
/ 
/FXELU 1 CWAVSES FOR S A V I V G  AND L O A D I N G  PROGRAMS 
/ 

F I E L O  1 
*r36aafl 

? I 7 3  7 7 5 4  YLENGTH, 7 7 5 4  
? I 7 4  OB24 XLEhlJSTH, 24  

1211  1174  T A D  XLENCTH 
*LLDAD*6 

* L S A V E = G  

1225 1 1 7 3  T A D  YLENFTH 

1332 5 2 5 7  J M P  XGETOUT*J 

1236 1174  T A P  XLENGTH 

1347  1 1 7 4  T A D  XLENGTH 

1254 6203 CDF CIF 
1255  5656 JMP I " * 1  
1 2 5 6  4 5 6 4  WQITE 
1257 62@3 CDF CIF 
1268 5661  JMP I "+1 
1261 4 5 6 5  RE4C 

* X T S 4 G 0 + 3  
1 7 3 1  5377 TAR YGQJBQ 

* 0 7 + 1  

LISTAPE - 7  

*LSAVE-l 

*LSAVE+3 

*XGETO!JT=S 

*XGFTOUT 

1777  6P0Q Y688gp 6806 

9 

/COMP OF I D  
1 2 4  T B L K S i A L S O  NEY I D  

/ Y E W  LENGTH IS 2 4  T B L K S  

/ 1 S T  WD MUST BE 2 4  

/24 T R L K S  

/I@ IS 2 4  

/ M A K I N G  CODING R O O M  
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$TEXT 
by Bob Hughes 

DECUS Program Library Write-up 

1 . 0  INTRODUCTION 

DECUS NO. 12-24.2 

An  o v e r l a y  f o r  FOCAL-12, $TEXT, p e r m i t s  t e x t  ( t y p i c a l l y ,  a 

heade r )  t o  be s t o r e d  i n t o  a f i l e  and l a t e r  r e t r i e v e d  and 

p r i n t e d ,  (Document f o r  FOCAL-12 available from Digital 

Equipment Program Library as DEC-12-AJAA-D) 

2 . 0  LOADING $TEXT 

A f t e r  FOCAL-12 has  been loaded ,  $TEXT can be c a l l e d  when 

needed by a LIBRARY LOAD command: 

L L,$TEXT,n 

where n i s  t h e  u n i t  c o n t a i n i n g  t h e  o v e r l a y .  

3 . 0  USAGE 

The o v e r l a y  uses  t h e  FNEW f u n c t i o n  i n  a s t a t e m e n t ,  such  as 

SET A=FNEW ( n )  

w h e r e  

nfg p r i n t s  FLAC 

n=B t a k e s  t h e  nex t  c h a r a c t e r  from t h e  t e l e p r i n t e r  
and s t o r e s  it i n  FLAC. 

12 



4.0 EXAMPLE 

"1.81 L M,l,TEXT,l 
"1 .$2 L 0, F$, I,TEXT, 1 
* 1 .$3 F I=$, 19;s F$( I)=FNEW@) 

* 1 .$5 F 
*l.$6 L C,F$;Q 

*I $4 L O,F$,S,TEXT,I;OI, . 2  
1=1$, 3$; S F$( I)=FADC(5); 0 I 

*2.$1 L 0, F$, I, TEXT, 1 
*2.$2 F I=$, 19;s A=FNEW(F$( I) ) 
~ $ 3  L 0, F$, S, TEXT, 1 
*2.$4 F i=1$,3$;T F$(I), ! 
"2.85 L C,F$;Q 
*G 
1 2345678900987654321 * 

would 1 . 8 2  d e f i n e  f i l e  TEXT t o  be i n t e g e r s ;  
1.83 a c c e p t  a 28 character header  from ,he Te le type  and s t  

1.94 r e d e f i n e  TEXT t o  be s igned  f r a c t i o n s ;  
1.jJ5 a c q u i r e  2g r e a d i n g s  from channel  5 and s t o r e  them i n t o  

TEXT immediately a f te r  t h e  heading;  
1 . 8 6  close t h e  f i l e  and q u i t .  

i n t o  t h e  f irst  28 words of TEXT; 

The f i l e  (ove r l ay  and program) can be  saved and,  a t  a l a te r  t i m e ,  

loaded and t h e  s t o r e d  header  and a c q u i r e d  r e a d i n g s  p r i n t e d  by 

i s s u i n g  a GOT0 2 . 8 1  command which would: 

r 

2 . 8 1  open f i l e  TEXT as i n t e g e r s ;  
2.82 p r i n t  o u t  t h e  header; 
2 . 8 3  r e d e f i n e  TEXT as s igned  f r a c t i o n s ;  
2 . 8 4  p r i n t  o u t  t h e  values; 
2 .85 close t h e  f i l e  and q u i t ,  

13 



* G  2.gl 

1 2 3 4 5 6 7 8 9 j J g 9 8 7 6 5 4 3 2 1  8 . 4 4 9 2  
8 . 4 4 9 2  
8 . 4 4 9 2  
p . 4 4 9 2  
8 . 4 4 9 2  
$3.4492 
g . 4 4 9 2  
g . 4 4 9 2  
$3.4492 
8 . 4 4 9 2  
8 . 4 4 9 2  
jJ. 4 4 9 2  
8 . 4 4 9 2  
g . 4 4 9 2  
g . 4 4 9 2  
$7.4492 
g . 4 4 9 2  
g.  4492  
g . 4 4 9 2  
(a. 4492  
M. 4492  

5.0 PRoc,RAM LISTING 
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341P 4 5 7 2  

PMODE 
Fl .ACa44 
I YBUF = 3 4 
EFUk31=136 
PRINTC=4551 
‘ I tJTEGER=53 
80TTOH=35 
PF NE W 3 4 1 
FINTz44P7 
FYOR=7121aB 
F E X T o B  
FEXPa462$3 
*BCITTUH 

, O U T P U T - l  IN13 USUALLY Fh!EW-1 
*PFNEd 

*FEXP-31 

P R I N T C  
JMP S EFUN3I  

F !,JEiJ 

OUTPUT,  J M S  f I N T E G E R  

/ S  A=FNEY(N) I F  tJ=@,TYPE FLAC;IF NOT B p K R D  T O  FLAT: 
FNEW, JMS I INTEGER 

S Z A  C L A  
JMP OUTPUT 
T A D  INRUF 
SNA 
JMP .-2 
P R J N T C  
TAD I N B l l F  
OCA F L A t + 2  
DCA FLAC+l  
D C A  I N B U F  
TAD P27 
DCA FLAC 
F I N T  
F N O W  
F E X T  
JMP I EFUN31 

L I S T A P  -7 
P27,  27 

15 



$RELAY 
by Marty Kaye 

DECUS Program Library Write-up DECUS NO. 12-24.3 

The $RELAY o v e r l a y  f o r  FOCAL-12 can be u s e d , t o  s e t  one of 

t h e  PDP-12 r e l a y s  and t o  clear a l l  t h e  r e l a y s .  The FX 

f u n c t i o n  has  been implemented t o  a c c e p t  a v a l u e  from fl t o  5 

i n d i c a t i n g  t h e  r e l a y  t o  be set .  For example, t o  se t  r e l a y  

3 ,  t h e  c o r r e c t  command is :  

SET A=FX (3) 

The r e l a y  i s  se t  immediately a f t e r  t h e  command i s  executed .  

To c lear  a l l  r e l a y s ,  t h e  FOCAL-12 command i s :  

SET A=FX ( 6 )  

I f  a v a l u e  g r e a t e r  t h a n  6 i s  typed ,  t h e  e r r o r  message ?18 .88  

i s  p r i n t e d :  i f  a n e g a t i v e  number i s  typed ,  e r r o r  message ?18 .85  

i s  p r i n t e d .  

The r e l a y  set  f a c i l i t y  i s  c a l l e d  by t h e  FOCAL-12 command: 

L L I $ ~ E L A Y , u n i t  

where u n i t  i s  t h e  d e v i c e  c o n t a i n i n g  t h e  o v e r l a y .  

16 



nm35 

(7141 1 

4 5 2 1  
4522 
4523 
4524 
452s 
4526 
4527 
453v 
4 5 3 1  
4532 
4533 
4 5 3 4  

Q535 
0539 

4537 
4 5 4 B  
4 5 4 1  
4542 
4 5 4 3  
4 5 4 4  
4 5 4 5  
4 5 4 5  
4547  
4551? 
4551 
4 5 5 2  
4553 
4554 
4 5 5 5  

4 5 2 8  

4523, 

4 4 5 3  
3366 
1365 
751q 
4566 
1357  
7 5 4 8  
4 5 6 6  
7 6 4 ~  
53441 
EDP12 
6141 

7914 
0 P Q 2  

S363 
1365 
3 3 6 0  
1366 
7 4 5 0  
5 3 5 4  
7 8 4 1  
337a 
1360 
7 1 1 3  
2378 
5350 
3368 
62102 
6 / 4 1  

f ln15  
1628 
8pId?8 
@a14 

*20 
/FOCAL-12 O V E R L A Y  TO READ THE RELAYS 
/WRITTEN O Y  MARTY KAY€ 
/DIGITAL EOVIPME"!' CORP, 
/ 
/USE THE COMMAND " S E T  AoFX(N]"  
/WHERE N = @  T Q  5 TO S E T  THAT RELAY;  
/".SET AtFX ( 6 )  I' CLEARS ALL RELAYS 
/ E R R O R  MESSAGES:  
/ ? b R 1 8 8  - NIJMRER >6 TYPED 
/ ? l R , 8 5  - N E G A T I V E  'NUMREW TYPED 

PMODE 
R O T T O M 3 3 5  
F E X P o 4 6 2 B  
FLACo44 
EFUN3Itl36 
PFZr412 

I r J T F G E R = 5 3  
ERROR2s4566 

*ROTTOM 
FX-1 
*PFX 
FX 
* F E % P - = 7 7  / S O  SAMF PAGE 

D C A  T R Y  
TAD T R Y  
SPA / E L I M I N A T E  NEG NOS,  
E R R O R 2  
TAD iyl6 /CHECK FOR Gl-6 
S Z A  S M A  

S Z A  CLA 
JMP T E S T  /NO, IS Gl-5 
I O F  /NO, IS 6 t C L E A S  
LINC 
LI.100E 
A T R  
PDP 
PMODE 
JMP T I O N  

D C 4  S R  
TAB TRY 
S N A  
JMP S E T  
C I A  
D C A  TEMP 
TAD S R  

ISZ TEMP 
JMP LOOP 
DCA SS 

L I N C  
LMODE 
R T A  
BSE I 

PFX=PFZ- l  

1 

FX, JMS I I N T E G E R  / G E T  A R G  

E R R O R 2  /NO, > R  

T E S T ,  TAD PdPl 

LOI)P, CLL R A R  

S E T ,  I O F  

Sf? I on@@ 
LOAD, ATR 

17 

/ R E T N  ln F O C A L  
/ T O  S E T  RELAY 

/ S E T  R E L A Y  B 

/COUNTER 

/ I N I T  FOR PROPER RELAY 

/ P U T  VALUE IN A C  



9 5 6 2  @PI02 PDP 

4 5 6 3  S d f l l  TION, ION 
4 5 6 4  5536  JMP I EFUN3X /RET"  TO FOCAL 
4 5 6 5  p1cl4EI P 4 8 ,  4 @  
4 5 6 4  CnClf?lO T R Y ,  nilBfle 
4 5 6 7  7 7 7 2  M6, -6 

PMODE 

45711 TEMP, oI@@fl  
L I S T A P - 7  

>IO E R H 9 R S  
g O T T f l V  GIG335 
EFLlIi31 €4136 
E R R O R 2  4 5 6 6  
F E X P  4 6 2 s  
FLcc fl344 
FX 4521 
I N ~ E G E  e 8 5 3  
LOA0 4 5 6 1  
LOOP 4 5 5 3  
11 F A 5 6 7  
PFX 8 4 1 1  
PFZ 41412 

4 5 6 s  

SR 4 5 6 a  
TEMP 4 5 7 0  
T E S T  4Sln 
T1Pb.l 4 5 6 3  
T R Y  4 5 6 6  

p 4 0  S E T  4 5 5 4  



$SNS 
by Marty Kaye 

DECUS Program Library Write-up DECUS NO. 12-24.4 

The s e t t i n g  of console  Sense Switches ( S N S )  can be r e a d  and 

i n c o r p o r a t e d  i n t o  program o p e r a t i o n  v i a  t h e  $SNS o v e r l a y  t o  

FOCAL-12. 

A f t e r  l oad ing  the  ove r l ay  by t h e  command 

L L,$SNS,unit 

where u n i t  i s  t h e  dev ice  c o n t a i n i n g  $SNS, n can be read  by a 

FOCAL-12 command: 

SET A=FX(n) 

A s t a t emen t  such as 

SET A=FX(3) ;TY?F A 

r eads  S N S  3 and p r i n t s  i t s  va lue  (fl o r  1). I f  a number g r e a t e r  

than  5 i s  used t h e  error  message ?18.93 is p r i n t e d .  
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9 p 3 5  

?In11 

4 5 3 m  
4 5 3 1  
4 5 3 2  
4 5 3 3  
4 5 3 4  
4 5 3 5  
4 5 S 6  
4 5 3 7  
15411! 
m i  
4 5 4 2  
a 5 4 3  
4 5 4 4  
4 5 4 5  
4 5 4 6  
4 5 6 7  
4550 
4 5 5 1  
4552 
4 5 5 3  
4 5 5 4  
4555 
4 5 5 6  
4 5 5 7  

4 5 2 7  

4 5 3 0  

4 4 5 3  
7 5 1 0  
4 5 6 5  
1 3 5 4  
7 7 4 0  
4 5 6 6  
1 3 4 6  
1 3 5 7  
3 3 4 4  
7 8 8 1  
68@2 
6 1 4 1  
fl[?Qn! 
e 2 1 1  
0882 
6 3 B l  
3@46 
5536 
010167 
QGlfiGl 
7 7 7 3  
~ f l t l i ?  
777Ol 
Cl44Q 

/FOCAL-12 O V E R L A Y  T O  REA0 THE 
/ S W I T C H E S  
/ W R I T T E N  R Y  MARTY K A Y E  
/ P I G I T A L  EQUIPMEWT CORP, 
/ 
/USE THE C O M Y I N O :  
/ S E T  A=FX(NI  
/WHERE N I$ SNS 0 T O  5 
/ T @  READ THAT SNS 
/ E R R O R  MESSAGE: 
1318.93 
I 

FX, 

TAG, 

c 7 .  
fEMP,  
M5, 
TRY 
C7770,  
P 4 4 P ,  

- E > 5 TYPED 

*20  
PMODE 
R O T T O M = 3 5  
F E X P 3 4 6 2 0  
F L A C = 4 4  
ERROR2t4566 
EFUN3IzlStS 
P F Z t 4 1 2  

t N T E G E R r 5 3  
* B O T T O M  
F X - 1  
*PFN 
FX 
*FEXP=7B 
J M S  I INTEGER 
SPA 
ERROR:! 
TAD MS 
S M A  S Z A  C L A  
E R R O R 2  
TAD FLAC+2 
T A D  P 4 4 0  
DCA TAG 
1 4 C  
IOF 
L I N C  
9 
11 
2 
T U N  
D C A  FLAC+2 
JMP I E F U N 3 I  
90D7 
00B@ 
- 5  
B00V 
7778 
4 4 0  
L ISTAP-7  

P F X o P F Z m i  

/GET N 
/tJ MUST RE P Q S .  

/ N  MUST RE 8 - 5  

/ G E T  rJ 

/ M A r ( f  SNS T N S T R ,  

/READ S N S  N 
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NO E R R O R S  
B O T 1 0 4  01835 
t 7  4 5 5 2  
c777f l  4556 
EFUh3I  0136 
ERQCIR? 4 5 6 6  
FEXP 4 6 2 0  
FLAC @ e 4 4  
FX 453fl  
XNTEGE. Q053 
M 5  4 5 5 0  
PFX B A l l  
PFZ a412 
P4AO 4 5 5 7  
T A G  4 5 4 4  
TEMP 4 5 5 3  
T R Y  4 5 9 5  
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$ LP08 
by Marty Kaye 

DECUS Program Library Write-up DECUS NO. 12-24.5 

The FOCAL-12 o v e r l a y  $LPg8 u s e s  t h e  FX f u n c t i o n  t o  implement 

an i n t e r f a c e d  LPg8 l i n e  p r i n t e r .  During a FOCAL-12 program, 

subsequent  o u t p u t  can be d i v e r t e d  t o  t h e  LPg8 by t h e  s t a t e m e n t  

SET A=FX() 

where t h e r e  i s  no c h a r a c t e r  between t h e  p a r e n t h e s e s .  To 

s w i t c h  back t o  t h e  Te le type ,  i s s u e  an 0 T command. fiTote t h a t  

f o r  t h i s  o v e r l a y  t o  f u n c t i o n  p r o p e r l y ,  t h e  LPjJ8 must i n t e r r u p t  

on ly  i f  a 6 6 6 5  has  been i s s u e d .  Load t h e  o v e r l a y  by t h e  FOCAL-12 

command : 

L L,SLPP8,unit 

where u n i t  i s  t h e  dev ice  c o n t a i n i n g  t h e  program. 
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Oc135 

4 4 1  1 

4 6 8 6  
4 6 @ 7  
4610  
4 6 1 1  
4612 
4 6 1 3  
4 5 1 4  
A 6 1 5  
4 6 1 6  
4 6 1 7  

4 7 7 7  

46B5 

4636 

1377  
3363 
6666 
5536  
S O @ P  
6 6 5 1  
5213 
6666 
72QO 
5612 

4 6 1 2  

*29 

/ L I N E  P R I N T E R  PATCY FOR FOCAL-12 
/ W R I T T E N  5Y S T E V E  WELLCOME 
/ D I G I T A L  E Q l l I P M E U T  CORP,  
/CALL: 
/ S E T  X = F X O  T U  S W I T C H  TO CP@8 
/ D O  A N  'In Tit COMMAND T O  S W I T C H  R A C K  T O  T T Y ,  
/LPfl8 SHOULD BE S U C H  THAT I T  WILL I N T E R R U P T  
/ONLY I F  A 6665 HAS BEEN I S S U E D .  

/ B Y  D O I N G  S O Y E T H I N G  L I K E !  

PMODE 

/ I F  NOT, T H I S  M A Y  HAVE TO BE CHANGED 

6666 
5 6 6 1  
JMP 
6662 

+35  
3605 
+ 4 1 1  
FX 
*4686  
TAD 
D C A  
6666 
J M P  I 
ol 
6661 
JMP 
6 6 8 6  
CLA 
JMP I 
r 4 7 7 7  
LPr?P 

* - 1  
/CLEAR FLAG 

PLPBS / 4c+c I  
X 

E F U N 3 I  
/ I N I T I A L I Z E  

LP148 
/ONE F R F E  L O C A T I O N  

EFUN3 I : 136 
X a 6 3  
L I S T A P E - 1  
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ADDENDUM DECUS NO. 12-24.5 

Correction to $LPfl8 overlay for FOCAL-12 

A problem has been discovered in saving- this patch as an overlay. Location 4777 does 
not get saved when a "Library Save'' is given and as a result i s  not included when the 
overlay is recalled. There are two possible solutions. 

1) Patch word 4777 of  the actual FOCAL-12 binary. This i s  an unused location in the 
functions area. 
and be permanent. 

It w i l l  then be loaded with FOCAL-12 rather than with the overlay, 

2) Change the overlay as fol lows: 

PLP$8, 

* 35 
FX- 1 
"41 1 
FX 
"4604 
TAD PLPfl8 
DCA X 
6566 
JMP 1 EFUN3I 

666 1 
JMP . -1  
6666 
C LA 
JMP I LP@8 

$ 

/REDUCE BY ONE LOCATION 

/PUT THE CONSTANT HERE 

EFUN31= 136 
X =  63 
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$DEVICE 
by Dave Cope 

DECUS Program Library Write-up DECUS NO. 12-24.6 

The FOCAL-1 2 overlay $DEVICE combines the capabilities of some individual programs 
($SNS, $RELAY) and adds several more facilities. 

By setting 'In'' in the expression FX(n) to the appropriate value, the program can check 
the status of several devices, as follows: 

device - n - 
B-5 Sense Switches $-5 

resu It 

types: p(= not set 
1 =set 

6 Left Switches types value (decimal) 
7 Right Switches types value (decimal) 
l$-15 Re lays $5 types: ,d= open 

29- 25 Relays $4 opens relay n 
39-35 Relays fl-5 opens relay n 
49-55 Ex terna I Sense Lines types: B =  low 

1 = high 
Load the overlay by a library command such as: 

1 = closed 

L G, $DEVICE,$ 

Then use a FOCAL-12 statement in the program, such as: 

SET 'Z=FX(3) 

to check the appropriate device status. 
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$PLOT 
by George Thisse I I 

DECUS Program Library Write-up DECUS NO. 12-24.7 

1. INTRODUCTION 

The $PLOT program i s  FOCAL-12 plus the PLOTR overlay for FOCAL-8 modified to run 
under FOCAL-12. Using $PLOT, any combination of lines and curves can be drawn on 
an interfaced X-Y recorder. 
cal l  in FOCAL-8) and does not contain the extended functions FATN, FEXP and FLOG. 
I t s  implementation i s  the same as with FOCAL-8. 

$PLOT uses the FX function call (rather than the FDlS 

2. Loading the Program 

The plotter routine has been incorporated into i t s  own version of FOCAL-12 and i s  
called by the DIAL command 

-> LO $PLOT,unitJ 

3. Using $PLOT 

To use $PLOT to graph a curve, the following group of lines (the finite difference 
equation of a circle) must be included in the program: 

*16.2$ SET 
*16.3$ SET Z=FX(6.3*R*C, P,Q,X$,Y$,S/R) 
*16.4$ SET *X; SETY@Y 

P-X-XP; SET Q=Y-Y$; SET R=FSQT(Q T 2+P 7' 2) 

For executing linear graphics, the linear difference equation is  required in addition to 
the group 16 lines above. 

* 17.2$ DO 16.2; SET Z=FX(R, P/R,Q/R,X#,Y$,$); DO 16.4 

3.1 Parameters 

Several of the following parameters must be specified for each segment to be graphed: 

X$,Y$ - init ial  co-ordinates of vector 
X,Y - terminating co-ordinates of vector 
R - vector length 
P, Q - vector components 
C - arc length 
S - direction of plotting of arc (-1-1 = counterclockwise 

-1 = clockwise) 
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The function call, FX, requires six parameters: 

3.2 Plotting Lines 

For linear graphics: 

R 
P - length along X axis (X-YQ) 
Q - length along Y axis (Y-Ya) 

- vector length ( J 2  Q +P 

- initial X co-ordinate 
- init ial Y co-ordinate 

XB 
YB 
K - equals$ 

\ 

Note that X and Y (the terminating co-ordinates) must be defined in the program. 

Each set of C M,Y$ 3 and C X,Y 3 co-ordinates must be followed by a DO 17 
statement in order to actually draw that line. Thus to draw a line along the X-axis 
and then draw a line perpendicular to it, suitable code is: 

* 1 . 1  SET @=$; SET Y$=$ 
"1.2 SET A=@$ 
"1.3 SET X=A; SET Y=Ya; DO 17 
"1.4 SET Y=A; DO 17 

"16.2 SET 
* 16.3 SET Z=FX(6.3*R*CI P, Q, @, Yfl, S/R) 
"16.4 SET e x ;  SET Y$=Y 

EX-@; SET Q=Y-Y$; SET R=FSQT(Q T 2+P 'T 2) 

* 17.2 SET D O  16.2; SET Z=FX(R,P/R,Q/R,>(pl,Y$,$); DO 16.4 

3.3 Plotting Arcs 

For circular graphics: 

R - radius 
P - X component 
Q - Y component 
x$,Y$ - center of arc 
K - equals S/R and defines direction of plotting 

Four additional parameters must be defined in the program for plotting arcs: 

X,Y - starting point of plotting 

S - direction; +1 = counterclockwise 
-1 = clockwise 

C - arc length; .5 = semi-circle 
1 = circ le 

26 



For each arc drawn, a DO 16 statement i s  required after defining the parameters. X$,Y,d 
are automatically set to X,Y at each completion of groups 16 + 17. 

To draw a quarter of a circle about the point C $$,a$ 7 starting at C 5$,5$ 3 and going 
counterclockwise, suitable code is: 

1.1 SET S=l 
1.2 SET C=.25 
1 .3 
1.4 SET X=5,d; SET Y=5$ 
1.5 DO 16 

SET X&2$$; SET Y@@$ 

16.2 SET P=X-X$; SET Q=Y-Y$; R=FSQT(Q 'I' 2+P T' 2) 
16.3 
16.4 SET X&X; SET Y&Y 

SET Z=FX(6.3*R*C, P, Q, X,6, Y$, S/R) 

4. Example 

The following program draws a square and an inscribed circle: 

"1.1 SET S=l; SET C=l 
"1.2 
"1.3 SET X@A; SETY@A 
*1.4 SET X=B; SET Y=Y$; D O  17 
*1.5 SET Y=B; DO 17 
"1.6 SET X=A; D O  17 
*1.7 SET Y=A; DO 17 
*1.8 SET X@D; SET Y&D 
"1.9 SET X=D; SET Y=A; D O  16 

SET A=@$; SET B=l$$$; SET D=6$$ 

"16.2 
*16.3 SET Z=FX(6.3*R*C, P,Q/>(PI,Y$,S/R) 
*16.4 SET X@X; SET Y&Y 

SET EX-@; SET Q=Y-Y$; SET R=FSQT(Q 4' 2+P '1' 2) 

"17.2 DO 16.2; SET Z=FX(R, P/R,Q/R,M,Y$,$); DO 16.4 
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5. Plotting a Data File 

The $PLOT program can be used to plot a data f i le stored as a series of Y values. The 
demonstration program, $DATAPLT, written in FOCAL-12 converts a f i le to an (X,Y) 
file, displays the spectrum point by point on the scope and then plots i t  on an X-Y 
recorder. The user specifies the minimum and maximum Y values to be displayed; 
smaller values are displayed along the bottom and larger ones along the top of the scope. 
$DATAPLT i s  commented to facilitate modification. 

To use this program call it by a library command such as L G, $DATAPLT,fl. The format 
and location parameters in line 1.03 must be modified by the user for the f i le to be 
plotted. In addition, the routine can easily be modified to: 

1. Plot by points rather than as a continuous line (7.20 S Y=F2(A)*400;S Z=FX(, , , X, Y);R 

2. Plot for any Y scale factor - change the value of 400 in line 7.2 

3. Display the entire file, not display values outside the specified range, display fi le 
only at end o f  calculation etc. - change lines 5.20 through 5.55. 
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$ECHO AND $ECHOFN 
by Gary Fredrickson 

DECUS Program Library Write-up DECUS NO. 12-24.8 

The FOCAL-12 ove r l ays  $ECHO and SECHOFN w i l l  a l l o w  

t h e  FOCAL-12 u s e r  t o  d e l e t e  o r  restore t h e  Tele type  

keyboard echo by d i r e c t  s t a t emen t s  o r  under program 

c o n t r o l .  By d e l e t i n g  t h e  Tele type  echo, a program 

o r  d a t a  may be read  from t h e  t a p e  r e a d e r  w i thou t  

an i n p u t  b u f f e r  overf low.  The pa tch  i s  implemented 

a s  an a d d i t i o n a l  func t ion  (FZ) .  To d e l e t e  o r  restore, 

e v a l u a t e  t h e  FZ f u n c t i o n  wi th  one argument (=@ f o r  echo 

and =1 for no e c h o ) .  The program SECHOFN (FOCAL + t h e  

source  SECHOFN) a l s o  provides  echo c o n t r o l .  I t  d i f f e r s  

from $ECHO i n  t h a t  it d e l e t e s  t h e  FATN, FEXP, and FLOG 

f u n c t i o n s .  Included on t h e  LINCtape i s  a sample 

program, $ECHOEX, t o  read  109 numbers from Paper t a p e  

t o  LINCtape and d i s p l a y  t h e  f i l e  on t h e  scope. Answer 

I'Y" t o  t h e  "Ready?" query .  
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$CHARS IZ 
by Steve We I lcorne 

DECUS NO. 12-24.9 

The SCHARSIZ ove r l ay  f o r  FOCAL-12 pe rmi t s  both f u l l  and 
h a l f  s i z e  c h a r a c t e r s  t o  be genera ted  on t h e  d i s p l a y  scope. 
T o  enable  f u l l  s i z e  c h a r a c t e r s ,  i n s e r t  t h e  F X  u s e r ' s  com- 
mand wi thout  a parameter,  f o r  example as: 
To r e t u r n  t o  h a l f  s i z e  c h a r a c t e r s  ( t h e  o r i g i n a l  s i z e  for FOCAL-l2), 
simply i n s e r t  an OUTPUT SCOPE cbmmand. 

SET L = FXO, 

When us ing  f u l l  s i z e  characters, remember t h a t  on ly  h a l f  as 
many Charac te rs  can f i t  on a scope l i n e .  A l s o  n o t e  t h a t  t w o  
c a r r i a g e  r e t u r n s  are r equ i r ed  t o  t e rmina te  a scope l i n e  t o  
prevent  v e r t i c a l  overlap.  Thus , i f  t h e  program i s  t o  d i s p l a y  

t e x t  or d a t a  f u l l  s i z e ,  t w o  exclamation marks should be used 
i n  the code t o  t e rmina te  each l i n e .  (This  procedure does 

n o t  work wi th  t h e  WRITE command - there w i l l  be v e r t i c a l  
over lap .  I 
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a 4 1 1  

0612 
0613 

4 m 9  

468% 

+PB 
/ S C H A R b I Z  O V E R L A Y  FOR FOCAL-12 
/ P E R M I T S  BULL OR HALF S I Z €  
/CHARACTERS ON ?HE SCOPE 
/ 
/ H R I T T E N  BY STEVE l4eLLCOHE 
/ B I G X T A L  EQUIPMENT CORP,  
/l A P R I L  'I0 
I 
/FOR PULL SIZE: SET X m F X ( )  
I F O R  HALF S x Z E t  0 S 
4 

PMODE 
* 4 1 1  
PX 
*96 
F Y I 1  
* 4 6 @ 7  

TAD 123 /LOAD ZBtB f N  AC 
LINC 
LHOOE 
ESF 
PDP 
PMODE 
C L A  
f t i N  
JBP I 196 / E X I T  
L I S T A P E  a! 

FX I IQP 
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DECUS Program Library Write-up DECUS NO. 12-24.10 

An interfaced AA50 D/A converter can be controlled by FOCAL-12. To send a digital 
signal of value V on channel C, a command in the general format 

SET A = FX(V,C) 

i s  required. A i s  some constant; C must be channel 1 to 6. V is determined according 
to the approximate limits: 

Value vo I ts  

4plplpl = -1pl 
4 J. 

7777 = pl 

Thus, to send a value of 1$$$ to a l l  6 D/A channels during a program, code such as the 
following can be used. 

18.1 L L,$DTOA,l 

18.3 F C=l,6;G 11.1 
lpl. 2 s V=lplplpl 

11.1 S L=FX (V,C) 

Three error conditions can occur with th,, overlay, which w i l l  cause 
messages to be printed: 

he following error 

18. :4 
18.;$ 
18.;3 

Must have a comma between the value and the channel in the command. 
Channel less than 1 specified 
Channel greater than 6 specified 

The overlay i s  called in the usual FOCAL-12 manner: 

L L,$DTOA, unit 

Note that this overlay is inoperable on a PDP-12 with a Floating Point Processor. 
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