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IKT-TUB FOCAL '31

Version: April 1931

Author: Klaus Lickteig, Institut fur Xerntechanik, Technische
Universitat Berlin, West-Germany

Jperating System: 03/3

Source Language: PAL-3/PAL-IIIL

Yamory Required: Hinumuim 12k, Haximua 23Kk

Special dazrdware Regquirad: If available; i¥03 A/D-Convertar, XV3I
Display, XL3=-JA Interface; AFOY4 A/D-Converter DX3-EP Real time
clock

This overlay will control within P3/3-F0CAL, now IXT=-TU3 FOCAL
'30, the handling of data files ("FX"™ function), the AXO38
A/D=-converter ("FLAB", "FADC(X)" functions), the AFQ4
A/D=-Converter ("FADC(X,F,R,S,)" fuaction), the XV38I-display {("FD"
function) and the XL3=JA interface ("FIOQO" functions) and the
JX3-EP programmable r=al tim2 clock ("FN(3,C)", "EN(4)"
functions).

Some naw functions "FN " are added. The old display function
"FDIS™ is available too.

Tne program Wwill check the computer-hardware and will modify
itself.

Hote: No sources are 3available on tape for overlay to PS/3 FOCAL
1971, though the listing is available in hard copy. Binary
tape is complete,.



Problem:

Solution:

IKT-TUB FOCAL '8l

With VT-101 Terminal at 9600 Band with smooth scroll and Auto X-on,

an X-off is transmitted to CPU and program locks in loop

Before running program, terminal receive buffer must be cleared,
jump scroll enabled and Auto X-on disabled

1. Set-up A

2. Reset

3. Set-up B

4, 1-1=0; 2-4=0

5. Set-up

6. R IKTFOC
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TO EUILC THILS VO‘._-'EF’LA'{: TIE FCLLOWING SOFTWAFE
WAS USEL:

SCHNEILCER, C; SMITH, E.:
FS/3 FOCAL, 1971

CECUS FPOGFAM LIESePY FOCALI-1TT

VEN ZEEZ, Je:
IMFFOVEL EAE FOUTIIE FOF
CECUS FPOCRAM LIZFAPY [FOCFL3I-222

MOSS, L.
FX FUNCTION FOP T=ANLO: &CCESS
CECUS FPPOGRAM LIEPAFY FOCsL3-2

EFICKSONs Me«Be:
OVERLAY FOP Kv3l - OuMSI FOCAL 1971
DECUS PPOGEAM LIBFARY FOCAL3-31C

LICKTEIG, K.:
FEEGUENCY TPANSFOREMATICHN FROGRAM
DECUS PROGFAM LIBPARY FOCAL3-22¢

LICKTEIG, Ke.:
ACDITIONAL FUMCTIONS TO CONTPOL THE
AX08 A/C-CONVEFTEP
DECUSCOFE 14C1978)2, T. EL1=67
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l. LOACING PFOCELUFRE

Lood this program with an 0S/8 System or with
the Binary Loader via the paper tape reader

START ALLFESS: l1gece
230 30 3K e R A K K KR K K K KK K K K

Il. PROGRAM STAPT ANLC INITIALIZATION

THE PROGPAM WILL STAPT THE PS/3 FOCAL INITIAL
CIALOGUE. AFTER YOUR PEFLY THE FFOGFAM WILL
CAECK THE COMPUTER HAPLVAPE:

1) EAE ?
YES: LOALC THE FOCAL FATCHES
FOR 38/1 EAE
2) AX23 2
NG: CELETE FUNCTIC!HS "FLAB"
ANLC "FALCC(K)"
3) AF@4 ?
NQ: LCELETE FLMCTION
"FALC(K,F, B 20"
4) RL3=-JdA ?
NC: CELETE FUNTIONS "FIlO"
) AWBI ?
NG: LCELETE FLICTION "FLC"
SCOFE CIOIMANLS IUACTIVE
4) LK3-EZF 2
NO: LCELETE TFTUNCTIONZ
YRNCI,0)T AND TERNCa) "
7) FILE CCiiManLs 2

WOs LELETE FI7JCTICH "Fw"
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INTRODUCT ION

PS/S FOCAL. 1571 MAKES THE DEVICE-INDEPENDENT FILE HANDLING FACILITIES
OF PS/8 DIRECTLY AYAILABLE TO FOCAL USERS. IT IS A COLLECTICON OF
PATCHES TO FOCAL, 1963 -—— MOST PROGRAMS WRITTEM IN FOCAL. 1969 WILL BE
PROCESSED BY PS/8 FOCAL. 1971 (SEE LIST OF DIFFERENCES ON PRGE 2J.

PS/8 FOCAL, 1971 SOURCE AMD BINARY FILES PLUS DEMONSTRATION PROGRAMS ARE
AVAILABLE ON DECTAPE OR PAPER TAPE. ENCLOSE $S OR AN EXTRA DECTAPE TO
COVER HANDLING AND MAILING. <¢ROD $10 FOR DECTRPE VERSIOM IF YOU DO NOT
INCLUDE YOUR OWN PS/8 FORMATTED OECTAPE. > SEND REQUESTS TO:

SOFTWARE DEVELOPMENT GROUP, OMS I, PORTLAND, OREGON 57221

SUGGESTIONS FOR NMNOVICES:

THIS MANUAL IS INTENDED AS A REVIEWING AID FOR PERSONS WHO ALREADY HAVE
SOME FAMILIARITY WITH FOCAL. A GOOD INTRODUCTION TO FOCAL PROGRAMMING
IS CHRPTER 11 OF ~PROGRAMMING LANGURGES” (1979, %2>, ALSO USEFUL IS

THE PS/8 USER’S GUIDE (MO. DEC-@3-MEFR-D, $3>. BOTH MAY BE PURCHASED
FROM THE DEC PROGRFAM LIBRARY, BLDG. 3-S5, MAYMARD, MASS. ©81734.

TO USE PS/8 FOCAL. 1571 OM DECTAPE SYSTEMS (DISK USERS SEE PRGE 24):
1) BOOTSTRAP INTO PS/8 MOMNITOR;

2> AT MULTIPLE DECTRPE INSTALLATIONS. THE AUTHORS SUGGEST THAT THE PS/8
COMMAND ‘ASSIGN OTAL: DSK:” BE GIVEN TO PERMIT THE USER TO USE HIS
OWN DECTAPE RS THE OEFAULT DEVICE (DSK:)>; THIS 1S REQUIRED BY THE
HELP” PACKAGE AVYAILABLE ON DECTAPE FOR PS/8 FOCAL. 1971,

3> TYPE “RUN DSK: PFOCAL’;

4> THE INITIAL DIALOGUE WILL ASK IF YOU WISH TO RETRIN STAMDARD FEATURE:
OF PS/8 FOCAL. 1971 A “YES’ WILL PROVIDE 3508 CHARACTERS OF PROGRAM
SPRACE. 98 VARIABLES. 18 DIGIT PRECISION, FILES, AMND TRIG FUNCTIONS.:
SEE “ INITIAL DIRLOGUE’ ON PAGE 22 FOR OTHER OPTIONS,

S> THE “LIBRARY EXIT’ COMMAND WILL RETURN YOU TO THE PS/8 MONITOR;

6> A “HELP” PACKAGE FOR PS/8 FOCAL. 1971 IS AVAILABLE ON DECTRAPE.  MOUNT
THE HMELP TRAPE ON DECTRPE DRIVE #i, MOUNT THE PS/8 SYSTEM THAPE ON
DRIVE #@. 'YOU MAY ENTER “HELP’ WHILE WRITING A PS/8 FOCAL PROGRAM
BY TYPING THE COMMAND L G HELP’. YOUR PROGRAM WILL BE SAVED UNDER
THE NAME - FOCAL. TM’. WHEN YOU DESIRE NO MORE HELP, YOU WILL BE
RETURNED TO YOUR OWN PROGRAM. SEE AL50 THE HELP INDEX ON PRGE 27;

?> CTRL/P IS PS/8 FOCAL’S BREAK CHRRACTER.

THIS MANUAL WAS TYPESET ON AN IMEXPENSIVE MATRIX PRINTER MADE BY.

CENTRONICS DATA COMPUTER CORF.
AONE WAL STREET

HUDSON. NEW HAMPSHIRE QDS
TELEPHONE CSaaz3> ssIX—ea11d
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Wrerets CHANGES FROM FOCAL. 136S -

PROGRAMS WRITTEN IN FOCAL, 1969 SHOULD REQUIRE ONLY ONE CHRANGE TO RUN
UNDER PS/8 FOCAL, 1971:

THE INPUT DEVICE IS SWITCHED TN THE HIGH SPEED PAPER TAPE READER
WITH THE “OPEN INPUT PTR:” COMMAND AND SWITCHED BRCK TO THE
TERMINAL WITH “OPEN INPUT TTY:, ECHO’ INSTERD OF WITH THE
COMMAND OF FOCAL. 1965. ’

OTHER CHANGES INCLUDE :

» EXTENDED LIBRARY FEATURES INCLUDING OEVICE-INDEPENDENT CHAINING
AND SUBROUTINE CALLS BETWEEM PROGRAMS.

2> FILE READING AND WRITING COMMANDS, 10 DIGIT PRECISION. OR STANDARD
TRIG FUNCTIONS MAY BE DELETED BY THE INITIAL DIALOGUE TO ALLOW UP
- TO 222 VARIABLES WITH 5300 CHARACTER PROGRAMS; WITH ALL FEATURES
RETRINED, 98 VARIABLES AND 3%0@ CHARACTERS REMAIN. SEE PRGE 22
3> COMPUTED LINE NUMBERS; SEE PAGE 20.
4> TRBULATION

S> IMPROYED DISTRIBUTION AND ‘RANDOM’ INITIALIZATION OF ‘FRANC>”,
THE PSEUDQ-RANDOM NUMBER FUNCTION.

6> UNLIMITED LINE LENGTHS.
7> CHARACTER MANIPULATIONS HANDLED WITH “FINCY>” AND “FOUT()”.
.» FSONC@)>=@ [FSGNC(B@>=1 IM FOCAL. 196391
9> ERASE ALL” AND “MODIFY” DO NOT ERASE YARIABLES.
; 19> IN ADOITION TO THE FDISC> DISPLAY FUNCTIOM FOR DEC’S 340 DISPLAY.
YERSIONS ARE AYAILABLE WITH DISPLAY AND JOYSTICK FUNCTIONS FOR
THE TEKTRONIX T-4@02 GRAPHICS TERMINAL.
11> 3 SPECIAL VARIABLES ARE PROTECTED FROM THE ‘ERASZ’ COMMAND ——-
' ‘17, “ML,AND “W. ‘# 1S SET TO 1 BY THE INITIAL OIALOGUE IF
ALL OPTIONAL FEATURES OF PS/8 FOCAL ARE DELETED AND TO 23190 IF
STANODARD FEATURES ARE RETAINED; SEE ’ INITIAL DIALOGUE’, PRGE 22

12> PS/8 FOCAL’S STRARTING RDORESS 15 109209 (FIELD ).

CTRLAP IS THE BREAK

- NQTE: PS/8 FOCAL DATR FILES ARE COMPATIBLE WITH EDIT AND TECO-S;
HOWEVER, PS/8 FNACARL PROGRAM FILES ARE <AVED AC AARE IMAGES
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COMMANDCG S

4w+« DIRECT COMMRNDS RRE GIVEN WHILE FOCAL IS IN COMMAND MODE. THEY
ARE TYPED WITHOUT LINE NUMBERS AND FOCAL EXECUTES THEM RS SOOM AS THE
RETURN BUTTON [S HIT -—= FOR EXAMPLE:

#TYPE 3+4, ! (FOCAL OUTPUTS THE VALUE OF 3+4)
7. 0989

]

(OR SEWVERAL COMMANDS MRY BE GIVEN IN SEQUENCE:)
+«SET X=3
32T vY=2
*TYPE S+X+v¥, !
8. 9°8
N

%% INDIRECT COMMANDS ARE USED FOR LONGER PROGRAMS. THEY ARE TYPED
FOLLOWING LINE NUMBERS BETWEEN 1. 91 AND 31. 99 NOT INCLUDING INTEGERS
AND MRAY BE EXECUTED BY A CIRECT ‘GO .

*2. 1 SET X=3
w2 2 SET vY=2
*2. 3 TYPE 3+X+v, !
*GO

8. 0e0e

-

COMMAND FORMAT

THE GENERAL FORM OF EACH IS GIVEN FOLLOWED BY EXAMPLES IN WHICH:

<> ENCLOSE REQUIRED TERMS. C 1] ENCLOSE OPTIONAL TERMS.
(> ENCLOSE COMMENTS. ONE LETTER RBBREVIATIONS MAY BE
USED FOR COMMAND WORDS. X REPRESENTS A VARIABLE. E1.
E2 AND E3 ARE ARITHMETIC EXPRESSIONS. Li, L2 AND L3
ARE LINE NUMBERS. Gi IS EITHER A LINE OR GROUP NUMBER.
Li, L2, L3 AND G1 MAY BE REPLACED WITH ANY ARITHMETIC
EXPRESSION NOT BEGINMNING WITH THE LETTER “RA”.

MOST COMMANDS MJUST BE FOLLOWED BY A SPACE.
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ELEMENTARY COMMAMNMNDS

ASK
*ASK C"PRINT OUT IM QUOTES"J] XCL.Y, 23 (INPUT VALUES FOR VYARRIABLES>
ASK v (EXPECTS A VALUE TO BE INPUT FOR ¥
R 2 (A IS THE ABBREYIATION FOR “ASK’)

A B2 X, NUMBER (EXPECTS THREE VALUES TO BE INPUT)
R “HOW MANY? "M . (TYPES “HOMW MRNYZ THEN SETS M EQUAL TO THE RESPONSE)

* % % SPACE, COMMA OR CARRIAGE RETURN WILL TERMINATE ERCH NUMBER INPUT.
TYPE A ‘¢ (BACK ARROW)> TO ERASE A PARTIALLY ENTERED NUMBER WHICH MAY
TH"N BE RE-ENTERED. ALT MODE MWILL CRUSE FOCAL TO LEPYE THE VARIARBLE
Wae.H ITS FORMER VALUE. IF “ASKING” FROM A FILE --- A SPACE, COMMAR OR
OTHER DELIMITER MUST PRECEDE A NEGATIVE SIGN, "=/, OR THE NUMBER WILL BE
READ AS POSITIVE. RESPONDING TO INITIAL DIARLOGUE WITH “YES’ OR ‘4,5
WILL REMEDY THIS BY OUTPUTTING A LERDING SPRCE WHEN USING °“TYPE’.

COMMENT
*COMMENT (LINES BEGINNING WITH A G’ WILL BE IGNORED)>
COMMENT SGRT ' (COMMENTS ARE USED TO DESCRIBE PROGRAMS)
c CRBBREVIATION)
CONTINUE COUMMY LINE>

oo

+00 [LINE OR GROUP NUMBER] ¢SUBROUTINE CALL)
DG 7. 24 CTELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN
D 4 48 TO THE COMMAND FOLLOWING THE ~DO-
00 7 (EXECUTES GRGUP 75
0O ALL ¢STARTS EXECUTION OF PROGRAM AT FIRST LINE>
D GLD 7.6 CEXECUTES LINE OR GROUP Gi THEN LINE 7. 85

* # » DQ NOT USE AN ARITHMETIC EXPRESSION STRRTING WITH ‘A AS
R COMPUTED LINE NUMBER OR IT WILL “DO ALL-.

ERASE
*ERASE [LINE OR GROUP NUMBER] (ZERCES VARIABLES IF NO NUMBER GIVEN>

ERRSE 2. 17 (DELETES LINE 2 17 FROM INDIRECT PROGRAM)
E3 (DELETES ALL GROUP 3 LINES)>

ERASE (ZERUES ALL YRRIABLESD

ERASE ALL (ERASES ENTIRE INDIRECT PROGRAM)

* * % “ERASE’ MUST BE THE LAST COMMAND ON A LINE. ~ERASE <LINE OR _
GROUP NUMBER> WILL CAUSE FOCRL TO RETURN TG COMMAND MODE AFTER ERASING.
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FOR

#FOR X=€AL, E21, E3; (COMMAND TO SE REPERTED <(E3-E1)/E2+1 TIMES]

FOR P=i, 7; TYPE 3

FOR J=1,5,00 17. L
F X=2,2,8;, T X+«10

FOR Z2=1,Y;00 7

(WILL TYPE R “2° 3SEVEN TIMESD
(WILL DO LINE 17. 1 FIVE TIMES?
(WILL TYPE "29 48 &3 897
CWILL DO GROUP 7. ¥ TIMESS

w % » THE FOR” COMMAND IS REFEATLD —— ADDING 1 (OR E2) TO E1 EACH
CYCLE UNTIL E1 EXCEEDS E3. EXECUTION THEN GJES TO THE NEXT LINE

«G0 (LINE NUMBER]

(18]

X}

GOTO 3.1
GO ?

G X

=IF (ELOLAL,L2.L3]

IF (X>2 7,12.2,3. 8
I (H=302.3.L.S5,.7
1 ¢(B=322.8,7.9;Q

I C252.7; T 21

1 G2 L.7.2 4

GO
{STARTS EXECUTING PROGRAM ST DESIGNATED LINED

(STARTS EMECUTING IMUDIRECT PROGRAM AT FIRST LINED

(ABBRE IATICMY

(STRRTS EXECUTIMNG PROGRAM AT LIME 3. LD

¢“ TRACE FEATURE” -— PRINTS PROGRAM DURING EXECUTION
UNTIL NE~T OCCURRENCE OF 7 7?7)

(STARTS EHXKECUTING PROGRAM AT LINE XD

1 F

(GOES TO LIME Li. L2. OR L3 DEPENDING ON WHETHER
Ei IS -3 B; OR +) .

(FOCAL GUES TO LINE 227 1.2 OR 3.8 IF X IS =@ OR +
¢* IF” CHECKS THE YALUE INSIDE THE PRRENTHESES)
(“QUITS” EXECUTION IF <(B=3> IS POSITIVED

(IF 2 I35 NEGATIVE THEN 70 TO 2. 7; EL3E “TYPE 217D

(IF G=8 THEN GOES TO LIMNE ¥

Moo I—=v

*MODIFY <LINE NUMBER> CEDIT LINED

“MOOIFY 3. 72° FOLLOWED BY A CARRIARGE RETURN AND A CHRARACTER X7 WILL
QUTPUT LINE 3. 72 THROUGH ITS FIRST “X°. YOU MRAY THEN: k:

1> INPUT THE REST
2> USE “RUB OUT’

OF THE REVISED LINE RND HIT ’RETURN’
TO ERASE SINGLE CHARACTERS

3) HIT “LINE FEED” TO KEEP REMRINDER OF QLD LINE

4> HIT CTRL/L TO
S> HIT CTRL/BELL

GO TO NEXT OCCURRENCE OF 7 X”
TO CHANGE SERRCH CHRARACTER:; THEN HIT NEW CHRRACTER

6> HIT "¢ TO KILL LINE OVER TO LEFT MARGIN

*QUIT

QUIT
(TERMINATES PROGRAM EXECUTIOND

(RBBREVIATI MO



*SET Y=<NUMBER. YARIABLE OR EXPRESSIOND>

PRGE
RETURN
*RETURN (CAUSES ESCAPE FROM A SUBROUTINE TO THE COMMAND
FOLLOWING THE CALLING /00 OR “LIBRARY GOSUS”)>
R (ABBREVIATIONY
SET

(SETS VARIABLE VYALUESD

SET vyw=3?7 (CRUSES Y TO TRKE THE YRLUE 37>
S Aw118/P+32 (CARUSES ‘A TO RSSUME THE VARLUE OF 118/P+32)
S Ymy+4 (SETS THE NEW VALUE OF Y EQUAL TO 1 PLUS OLD VALUED
S Z=# (SETS Z EQUAL TO VALUE OF PROTECTED VARIARBLE “# >
g '-gIN (ONLY WARY TO 2ERO PROTECTED VARIABLE “# )
_ 'P)

S DUMMY=FOUT (293>

(SETS X TO DECIMAL ASCII CODE OF NEXT CHARACTER INPUT)

(QUTPUTS

*TYPE [NUMBERS., VRARIABLES.,

EXPRESSIONS,

LETTER “K° AND SETS DU=2@3>

TVYFPFPE

TEXT IN QUOTES. ', # :.$ OR %1

TYPE 3 (OUTPUTS A 3 ON THE TERMINAL OR OTHER OUTPUT DEVYICED
T X (QUTPUTS THE VYRLUE OF )

T Xr/vYy=-4 (QUTPUTS THE VALUE OF THE EXPRESSION X/Y-1)

T "HI THERE" (QUTPUTS THE GREETING “HI THERE")

T! (QUTPUTS A CARRIAGE RETURN/LINE FEED)

T "A%I"gr1vCn! (OUTPUTS CHARACTERS “A“, “B” AND “C” VERTICALLY>

T ® (OUTPUTS A CARRIAGE RETURN WITHOUT LINE FEED)

T <® (QUTPUTS VALUE OF SYSTEM STATUS VRRIABLE. “#')

T "ANS: “, 26+5 (QUTPUTS “ANS: 317)

T 1:8, "m (QUTPUTS RETURN/LINE FEED THEN A “ % N POSITION 8y
.- (QUTPUTS THE SYMBOL TRBLED

T .a0. 87 (SETS THE OWUTPUT FORMAT TO ALLOW UP TO 18 DIGITS

' TO BE PRINTED, OF WHICH 7 MRY BE DECIMAL PLACES)
T (FORMATS QUTPUT IN POWERS-OF-TEN NOTATIOND

% = » THE INITIAL DIALOGUE’S STANDARD FERTURES OUTPUTS A LEARDING SPACE
BEFORE ERCH NUMBER IS ‘ TYPED” -—— THIS PERMITS NEGATIVE NUMBERS TO BE.
READ AS NEGATIVE FROM A FILE WRITTEN IN THIS MANNER. FEARTURE & PERMITS
OUTPUTTING A ‘= AS IN FOCAL, 13963 (NOT RECOMMENDED FOR WRITING FILES).

WNRITE

*WRITE (GROUP OR LINE NUMBER ] (LISTS INDIRECT PROGRAM)

WRITE 2. 27 COUTPUTS LINE 2. 27 OF THE INDIRECT PROGRAM)
W2 COUTPUTS GROUP 2>

NRITE ALL COUTPUTS ENTIRE INDIRECT PROGRAM>

N A CABBREVIATION FOR “WRITE ALL’>

W CABBREVIATION FOR “WRITE ALL’>
WG (QUTPUTS GROUP OR LINE GIVEN BY “G1i’)>

= = » DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH “A” AS A
COMPUTED LINE NUMBER OR IT WILL “WRITE ALL’. ‘WRITE” MUST BE THE
LAST COMMAND ON A LINE.

He)
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LIBRMRY COMMANDS

PS8 DEVICE NMAMES:

SYS: SYSTEM DEVICE (DSK: IN DISK SYSTEM; DTR3: IN DECTRPE SYSTEMD
DsK: THE DISK IN DISK SYSTEMS:; DECTRPE #3 IN DECTRPE SYSTEMS
(THE AUTHORS SUGGEST THAT DECTAPE SYSTEMS “ASSIGN DTR1:0SK:7)
(“DSK:” IS ASSUMED IF A DEVICE IS MOT SPEC.FIED?
OTRE: - DTR?: DECTAPE DORIVES
LTRO: - LTR?: LINCTRPE CRIVES
MTR@: = MTRA?: MAGTARFE ORIVES

PTR: HIGH SPEED REFDER
PTP: HIGH SPEED PUNCH
LPT: LINE PRINTER

TTY: TERMINAL

REFEREMCING A NON-EXISTENT OEVILE MAY CAUSE THE COMPUTER TO ENTER AN
INFINITE LOOP WRITING FOR THEZ CEVICE. RECOVERY IS MADE BY USING THE
SWITCH REGISTER -—— LOAD ACD 192298 AND START.

LIBRARY CARALL

=L IBRARY CALL C[(DEVICE: ICPROGRAM NAME> (LORDS SAYED PROGRFM>

LIBRARY CALL CHISGR (LORDS PROGRAM - CHIS@R. FC© FROM DSK:)D —
L C DTA3:PRGRAM i (LORDS “PRGRAM. FC* FROM DECTRPE DORIVE #2320

L C TESTL {LOADS “ TEST41. FC FROM DSK:>

w w» » FOCAL RETURNS TO COMMAND MODE FOLLONING A “LIBRARY CALL‘.

LIBRARY DELETE
*LIBRARY DELETE [DEVICE: ICPROGRFM NAMED (DELETES FILE FROM DEVICE>
LIBRARY DELETE TTEST (DELETES PFOGRAM “ TTEST. FC© FROM DSK:)
L O DTA7:PROG: {DELETES “PROG. FC* FROM DECTAPE DRIVE #7)
L DO HOLD. FD (DELZTES DATA FILE “HOLD. FD’ >
* » = LIBRARY DELETE ASSUMES -. FC’ FILE NAME EXTENSION; OTHERS MUST
BE SPECIFIED. ~LIBRARY DELETE” CLOSES ANY OPEN QUTPUT. FILES.
LIBRARYY gQOosSUuB
+LIBRARY GOSUB (DEVICE . ICPROGRAM NAMED> [ GROUP OR LINE MUMBER]

LIBRARY QOSUB TEXT 13. 7 (LINE 12 7 OF “TEXT. FC’ BECOMES SUBROUTINE WHICH
RETURNS TO THE COMMAND FOLLOWING “GOSUB” >

L G SUMSQR ({TREATS WHOLE “SUMSQR. FC© PROGRAM AS SUBROUTINED
LGOTA3:X ¥ 7 (TREATS GROUP 7 OF "X ¥ LIKE A “D0” SUBRQUTINED _
L G BOBO G1 (- GOSUB” TO LINE OR GROUP EQUARL TO VALUE OF Gi.

DO NOT USE EXPRESSIONS BEGINNING WITH ‘& . )

# » % IF THE VERSIDNXOF A PRCIRAM ISSUING A “GOSUB” 1S NOT SRVED, ANY
OPEN QUTPUT FILE I35 CLOSED RMD THE PROGRAM IS SAVED AS “FOCAL. TM BEFORE
EXECUTICON QOF THE “GCOSUB-.
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LIBRARY LIST

*LIBRARY LIST C(DEVICE: ILFIRST FILE NAME TN BE LISTED1]
(LISTS FROGRAM RND CATA FILE NAMES WITH FOCAL
EXTENSIONS ‘. FC’ =PROGRAM; . FD“ =0RATAR FILES>

LIBRARY LIST (LISTS FOCAL . FC AND . FD FILES SAVED ON DSK:»>
LL (ABBREVIATION>

LIBRARY LIST DTA3: (LISTS FILES SAYED ON DECTAPE DRIVE #32)

L L DOTRS: TEST (STARTS LISTING WITH - TEST. FC’>

- % % & FILE LENGTH IS PRINTED IN BLOCKS; 1 BLOCK IS RBOUT $0@ CHARACTERS.

LIBRARY RUN

*LIBRARY RUN (DEVICE: IXPROGRAM NAMED> [LINE NUMBER ]
(BEGINS EXECUTION OF NAMED PROGRAM>

LIBRARY RUN JOHN (LOARDS “ JOHN. FC* THEN BEGINS PROGRAM EXECUTIOND
L R DTRA2:2Z0NK (RUNS “2ZCONK. FC’ FROM DECTAPE DRIVE #2)
L R POP 22 81 (STARTS EXECUTING “POP. FC’ AT LINE 22. 81>

| L R ZOWIE EL (STRRTS EXECUTING “ZOWIE FC” AT LINE ELD
- ® = = PROGRAMS CONTAINING “RUNS” SHOULD BE SRAVED BEFORE EXECUTION

LIBRARY SAVE
- #LIBRARY SAVE (DEVICE: JICPROGRAM NAMED>

LIBRRARY SAVE PROG (SAVES INDIRECT PROGRAM PRESENTLY IN THE TEXT
BUFFER AREA UNDER THE NAME “PROG. FC© ON DSK: >
L S DTRE:ZRAP (SAVES ~ZANP. FC”° ON DECTAFI DRIVE »$O
© k. S PRGNAM (SAYE3 “PRGMAM. FC” ON DSK:>

~ % = = QLD “PRONAM” IS DELETED WHEN NEM - PRGNAM” IS SAVED. THIS
- COMMAND CLOSES OPEN OUTPUT FILES.

IBRARY EXIT
*_IBRARY EXIT , (LEAVES FOCAL. RETURNS TO PS/8 MONITOR>
L E (ABBREVIATIONY

12
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FILE CcaOmMriNDs "~

THE EXPERIEMCED FRIJGRAMMER MRY RERD AND WRITE PS/3 COMPATIBLE DRTA
FILES WITH MAMY DEVICES. SEE PS-8 CEVICE NAMES OM PACE 7.

PS/8 FOCAL ASSUMES . FC AND . FD AS MNAME EXTENSIOMS FOR PROGRAM AND

OATA FILES RESPECTIWELY. OATA FILSES ARE SAVED IN STANDARD PS.'8 ASCLI
FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-8. Pi.OGRAM FILES ARE

SAVED IN CORE IMAGE FORMAT AND MAY 8E TRANSFERRED B8y PIP ONLY WITH ,
THE 7 /1 OPTIOM. T0O PRODUCE AM ASCII FILE CONTAINING A FOCAL PROGRAM. .-
OPEN AN OUTPUT FILE; “WRITE ALL” THEN “QUTPUT CLOSE-. ;

THE TERMINAL (TTY:" IS PSAC FOCAL”S MORMAL INPUT AND QUTPUT DEVICE.
THE “OPEM IMPUT” COMMSMC PIRMITS SELECTINI AMOTHER DEVICE FOR INPUT
(DEVICES LISTED uM PRCE 7). “OPEN QUTPUT” DOES THE SAME FOR OUTPUT.
BE SURE TO CLOSE OME IUTFUT FILE BEFIRE QPENIMG AMOTHER.

2, ECHO” ADCED TO THE INPUT COMMSNDS SCHOES THE INPUT DRTA OM THE OUTPUT
CEVICE. WHEN SUDED 7O OUTPUT COMMANDS, 7, ECHO” CRUSES THE OUTPUT TO BE
ECHOED ON THE TERMIMAL.

/QUTPUT CLOSE” EMPTIES THE GCUTPUT BUFFER OMTO THE DEVICE AND SAVES THE
FILE IF THE DEVICE IS FILE STRUCTURED (DISK OR MAGNETIC TAPED.

THE “OPEM INPUT TT'/:, ECHO° COMMAND WILL RESTORE THE TERMINAL AS THE
INPUT DEVICE WITH ECHO. AFTER AN ERROR OCCURS OR “CTRL/P“ 1S STRUCK., -
THE TERMINAL IS RESTORED AS BGTH IMNPUT RNO COUTPUT DEVICE.

READING AND WRITIMG CAN BE RSSUMED WITH PREVIOUSLY OPENED NON-TTY:
DEVICES THROUGH “0PEN RESTORE IMPUT/ AMD < JPEN RESTORE QUTPUT” COMMANDS.

DIRECT FILE COMMAMDT MAY BE EXECUTED AS MEMTIUNED UNDER ~MERGING
PROGRAMS® OR A SERIES OF OIFRECT COMMINDS MAY BE EXECUTED RUTOMATICALLY
FROM A FILE. FOR EXAMPLE., IF YCiJ WISHED TO GET LISTINGS OF SEVERAL
PROGRFMS, 'YOU COULD FREPRRE THE FILE “LISTAL FO” USING EDIT OR TECO-8:

TYPE 11V LISTING OF TESTA-TZ5T3:"111]
LIBRARY CALL TESTL
WRITE ALL

TYPE 1%

LIBRARY CALL TESTZ
WRITE RALL

TYPE !1!!

LIBRARY CALL TEZT2
WRITE RLL

TYPE 183}

OPEN INPUT T7V:, SCHC

THEN, BY GIVING THE CIRECT FICrL COMMAMD 7 LPEM INPUT LISTAL’, ALL 3
PROGRAMS WOULY B CUTI™UT WITHIUT WOUR INTERYENTION. '

NOTE: WHEM WRITING ~OUCRL CATA FILES, IT IS NECESSARY TO INCLUDE A
SPACE. COMMA., CRRRIACE RETURN UR OTHER OELIMITER PRECEDING
A MINUS SICMN, OTHERWIS. THE NUMBER WILL APPEAR PC3ITIVE WHEN
“ASKED”. A °PRE_EDIMG SPRCE WILL BE AUTOMATICALLY ‘ TYPED’ IF
THE INITIAL OIRLOGLUE RECZIVES AM RANSMER OF “YES” OR 74, 5.




PARIGE
COFEN IMNFJIT

*OPEN INPUT [DEYICE: ILFILE NEME IC . ECHO ] "PREPHRES A FILE TO BE READ
HITH “ASK” OR “FINCYM &

OPEN INPUT BLOOP COPENS “BLOOP. FT¥ FILE FROM OSK: »

3 I OTR4:RED, ECHO (OPEMS ‘PED. FU* FILE FROM DECTRPE ORIVE #4 RAND
WILL ECH) OM CUTPUT OEYICE WHILE FEADING - RED )

3 I PTR: (PS/3 WILL TYPE AN “~“ ON THZ TERMINAL, HIT THE

SPACE BRR rFTER PAFER TRPE I35 LOARCED IM READER.
JPEN INPUT TTY:, ECHO (RESTORES TERMINAL TQ NORMAL STATUS)

* ® & CTRLAZ IS THE LAST CHARACTER IN A FOCAL CATA FILE. ATTEMPTS
TO RERD PRST THE EMO=-OF-FILE MWILL CAUSE A "7 TOQ B8E QUTPUT ON THE
TERMIMNAL AND WILL RESTNRE THE TEPMINAL A3 INPUT CEVICE

OFEM OIUTFUT

*OPEN OUTPUT (DEYICE: JLFILE NAMEIL.ECHO] <PREPRRES A FILE TO BE WRITTEN
WITH *TYPE” . “FOUT<AY* OR
ECHOING FROM INPUT FILE>

OPEN QUTPUT RBC (QPENS “ABC. FO° TO BE WRITTEN ON THE DSK: >
D 0 OTA?:22 C(OPENS “2Z. FT” FILE 0OM DECTRFE DRIVE #7>
3 0 PTP:, ECHO (ECHOES ON TTY: WHILE OUTPUTTING TO PUNCH; BE

SURE TO GIYE AM “QUTPUT CLDSE’ WHEM DONE)

* % * OPEN OQUTPUT FILES WILL BE CLOSED IF THE COMMRND “LIBRARY SAVE~
OR “LIBFARY DELETE’ I5 GIVEN OR IF - LIBRRARY GRsUB” 15 GIVEN BY A VERSIOM
OF A PROGRAM THAT HAS NOT BEEN SAYED.

OFEN FRESTORE IMFPUT
+OPF"! RESTORE INPUTC., ECHO] (RESUMES INPUT FROM FILE>
JPEN RESTORE INPUT (RESUMES IMPUTTING OATA FROM A PREVIOUSL'Y OPEMED
. INPUT FILE AFTER USING THE TTY: WITH AN

- “OPEM INPUT TTY., ECHO" »

IR 1 (SAME>
JR ILLE (SAME PLUS ECHO:»

OFEMN RESTORE DUTAUT
*OPEN RESTORE QUTPUTL, SCHO 3 (RESUMES QUTPUT TO FILE)
JPEN RESTORE QUTPUT (RESUMES QUTPUTTING OM PREYIOUSLY OPEMED

QUTPUT DEWYICE AFTER USIMG TTY: »
}JRO (SAME>
J R Q. ECHO : (SAME PLUS ECHO)»
QUTPUT CLOSE

«OQUTPUT CLOSE (EMDS FIILE WRITING AND 3SAYES OUTPUT FILE IF DEVILE
IS FILE STRUCTURED =--- DISK OR MRGMNETIC TAPED

JC (ABBREIATION>
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FILE SMD CHARARFRARCTER HARRNNCLO IMNG FROGRAMS

T WNORD=ST

GROUP 1 SETS UP THE - WORDS  FILE GROUP 2 SCAMS IT, ECHOING ONLY THE
WOSDS WHICH STRRT WITH THE SERFCH LETTER. (0BSERYE THE PROGRAM LISTING
AND EXECUTION; RLSD MOTE COMSUTED LIME MUMBER ~P- JSED IN LINE 2. 68

TO MINIMIZE TIME IM THE CHARACTER INPUT LOUP:

«WRITE ALL

C-PS/8 FOCHL, 1371

@1 95 COMMEMT. ~WORDS” 7371 EBY J. HUISMAM OF OMSI

21, 10 CPEM ODUTPUT OTAZ: HORDS; OPEM OUTFUT TTY:, ERRASE

a1 29 TYPE !"ENTER MWORDS: FOLLOW EACH WITH A SPRCE:"! X
1. 39 TYFE "C(EMTER A =SPACE BY ITSELF TO CLOZE FILE>M"!!

g1, 49 TYPE :S"? "; JPEM RESTORE OUTPUT, ECHO

B31. 5@ IF (-FABS<FIMo>»=182201. i OFPEN QUTPUT TTY:

81. 5@ TYPE '"MORE? “; JFEM RESTORE OUTPUT, ECHO

9L 78 IF (~-FRES(FIMN(:=-182)>L 5, QUTPUT CLOSE: 30TO 2. 7

82. 19 TYPE '“ENTER =ZERPCH LETTER: ", 3ET LaFINCHT !!!
92, 28 TYPE "MORCS STRARTING WITH ;3 O=FOUT:LX; T ":"1:3
92. 29 OPEN INFUT OTA2:WIRDS: SET S=16Q: SET P=2. 5

32. 48 SET C=FIN¢Y; IF (FABSKC-S)>).2 7; 1 (=FABS(L-CO>22. 5
22. S@ OPEN RESTORE IMPUT.ECHI; T !':5S: SET DUMMY=FOUTCC)

B2. 88 I (=FABSCFIMC)=-S»)P; OPEN RESTNORE INPUT;G 2. 4

2. 78 OPEN INPUT TTY..ECHO; TYPE ! !'"“OOME. "'!; QUIT

*G0

ENTER WORDS; FOLLUW EACH WITH A SPACE:
(ENTER R SPHCE BY IT3ELF TN CLOSE FILE>

?  KIMCRAID
MORE? BUTLER
MIRE? CRAWFORD
MORE? KAY
MORE? POLLRARD
MORE? KLATT
MORE?

OONE.
+30TD 2. 1

EMTER SERARCH LETTER:

~X

HORDS STRRTING MITH K:
KINCRID
KRY
KLATT

OONE.

“~
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T ALFPFHA"

*ALPHA’ ALPHABETIZES A “WORDS. FO¥ FILE PREFARED BY THE “ NQRDS. FC’
PROGRAM ON PARGE 11.

NOTE THAT THESE PROGRAMS ARE EXAMPLES ONL'Y AND MOT RECOMMENCED FOR
GENERAL USE SINCE EPRQOR CHECKING THAT WOULD MAKE THEM USER-ORIENTED
WAS EXCLUDED FOR THE SAKE OF BREVITY.

*WRITE ALL.
C-PS/8 FOCAL, 1571

91. @S
21. 19
91 15
et 29
21 25
91, 32
o1. 46
1. 4S5
e1. 50
21. 50

02 19
92. 1S5
02. 29
02. 39
2. 49
22. 59

23. 1@
93. 29
02. 38
3. 48

10. 10
190. 20
198. 39
18 49
19. S8
GO

COMMENT: <ALPHR® 8/1/71 BY B. SMITH OF OMSI
OPEN INFUT DTAZ2:WORDS

OPEN QUTFUT DTA2:WORDS, ECHO: ERASE

00 18; IF <LE>, 3. 2

SET LEC1X=LE; FOR J=1, LE: SET B<J»=R(J); SET ACJ =9
0O 18; IF CLED, 2.1

IF (LE-LEC1)>)>1. 45, SET N=LE; GOTN 1. %

SET N=LE(1)

FOR I=1,N;DGQ 2

GOTO 1.3

IF (ACIZ=-BCIN>2. 4,2 3

FOR J=i, LEC1); SET D=FOUT(BCJ)>); SET B(J) =9
TYPE " ";SET I=N+1, D0 1. 2%; RETURN

IF (I-N>;DQ 2 4; TYPE " *; RETURN

FOR J=4, LE; SET D=FOUTCACJI)); SET ACJID =@
SET I=N+1; SET CHANGE=CHANGE+1; TYPE "

FOR I=1, LEC1); SET D=FOUT(BCI))

WPE " n

QUTPUT CLOSE; TYPE !; IF (CHANGE). 3. 4,

OPEN INPUT TTVY:, ECHO; TYPE !, "DONE. ", ''; QUIT

SET LE=9

SET ACLE+L1)=FINC); IF CACLE+1)>=-1%54110. 3,
IF (ACLE+1)=-168>19. 4,19. S

SET LE=LE+1; GOTO 18. 2

SET ACLE+1)=9

791 AND QUITE 124 122 ALL NUMERICS ORDERED ALPHABET ICS USEFULLY
791 AND 124 123 ALL NUMERICS ORDERED ALPHABETICS QUITE USEFULLY
791 124 AND 122 ALL NUMERICS ORCERED ALPHABETICS QUITE USEFULLY
124 791 123 ALL AND NUMERICS ALPHABETICS ORDERED QUITE USEFULL'Y
124 122 791 ALL AND ALPHABETICS NUMERICS ORDERED QUITE USEFLLLY
123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED RQUITE USEFULLY
g 123 124 791 ALL ALPHABETICS AND MNUMERICS ORDERED QUITE USEFULLY

OONE.

*

16
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ARITHMETIC SYMBOLS:

EXPONENTIATION

TYPE 372
SET X=y~2
TYPE 273. S

MULTIPLICATION

TYPE 2%4
SET K=X»Z

DIVISION
TYPE 6/2
SET X=¥y/2

ADDITION
TYPE 2+2
SET X=y+2

SUBTRACTION
TYPE 3-X
SET X=vy-Z

ENCLOSURES

£=1 CINDICATES AN INTEGER ENMPONENT>

(OUTPUTS A 9 === 3 TO THE SECOND POWER>

(SETS X EQUAL TO ¥ RAISED TO THE INTEGRAL 2 POWERD
(PRINTS AN “8° --— THE .5 IS IGNORED>

(=]

(OQUTPUTS AN 737
(SETS THE NEW VYALUE OF # EQUARL TO X TIMES 2O

€71
COUTPUTS R “37)
(SETS » EQUAL TO VY DIVIDED BY 20

C+1
(QUTPUTS R "47)
(SETS % EQUARAL TO V¥ PLUS 2)

E=1]
(QUTPUTS THE YALUE OF 3-X)
(SETS ¥ EQUAL TO ¥ MINUS 2O

¢’ 03 AND <> MAY BE USED IN MRATCHED PAIRS
TO ENCLOSE QUANTITIES WHICH ARE TO BE OPERATED
ON RS A UNIT.
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SPECIAL CHARACTERS:

RETURN/LINE FEED €1
TYPE 11X 1) (OUTPUTS 4 CARRIAGE RETURN/LINE FEEDS, THE YALUE OF
X, AND THEN 2 MORE CARRIAGE RETURN/LINE FEEDS.

CARRIAGE RETURN C#l

SEE WHAT THE “# DOES TO LINE 4@. 35 FIRST WRITTEN THEN EXECUTED:
(NOTE THAT THE “/° AND THE ‘=" ARE SUPERIMPOSED>

18. 35 TYPE "X=S", #, " /", 111

bt ]

TRB £:d

TAB OUTPUTS ENOUGH SPRCES SO THAT THE NEXT CHARACTER WILL BE OQUTPUT
AT THE POSITION ON THE LINE INDICATED BY THE YALUE AFTER THE ~ :°.
TR8 WILL HAYE NG EFFECT IF THE POSITION SPECIFIED HAS BEEN EXCEEDED.
SEE WHAT THE - :“ DOES TO LINE 11. 37 FIRST WRITTEN THEN EXECUTED:

11 37 TYPE "NAME——":2S5, "ROGER" :4Q, "RAGE = ", 2%13, !!!!!

NAME-—— ROGER AGE = 26. 9900

QUTPUT FORMATTER £LX1]
‘SEE WHMAT THE ‘%’ DOES TO LINE 12 3@ FIRST WRITTEN THEN EXECUTED:
12 30 SET X=123. 456, TYPE %6. 04 X, !; TYPE % 4. 02 X, T %2 3.8 X, LT 4 X!
123. 456
123. S
. 4
- 8. 1234TE0090E+23
s %4. 92 PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWQ DECIMAL
"PLACES; ‘TYPE %’ ALONE GIVES POWERS-OF-TEN NOTARTION. “%° DOES NOT
CHANGE CPRLCULATION PRECISION; THAT IS DONE WITH THE INITIAL DIALOGUE

SYMBOL TRBLE (sl

TYPE ¢ (QUTPUTS THE LIST OF DEFINED VARIABLES NOT INCLUDING

' PROTECTED VARIABLES. BE SURE TO USE AN OUTPUT
FORMAT ¢%> THAT WILL NOT MASK PRECISION. SuB-
SCRIPTS OVER 99 WILL NOT OUTPUT ACCURATELY. >

QUOTATION MARKS €*1
WORDS MAY BE TYPED BY ENCLOSING THEM IN QUOTES.
SEE WHAT THE " DOES TO LINE 14. 65 FIRST WRITTEN THEN EXECUTED:

THE ANSWER IS 11 0909
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TRACE €21
THE FIRST TIME FOCAL READS A “ 7?7 (EXCEPT WITHIN QUOTES) IT WILL

START OUTPUTTING THE PROGRAM WHILE IT IS BEING EXECUTED. THE NEXT
TIME IT MEETS A -7 IT WILL STOP OUTPUTTING THE PROGRAM. s
SEE WHAT THE ~7- DOES TO LINE 13. 6@ FIRST WRITTEN THEN EXECUTED: -
1S. 6@ SET X=3;? SET YyuS; TYPE X/VY. !? fAN
SET Y=S; TYPE X/Y, ©. 6209

A GO 7 COMMAND WILL CAUSE THE WHOLE PROGRAM TO BE ‘ TRACED”.

AN ATTEMPT TO READ PAST A CTRL/Z END-QF-FILE CHARACTER WILL OUTPUT -
A 7 ON THE TERMINAL AND RESTORE THE TERMINAL RS THE INPUT DEVYICE

POWERS—-OF-TEN LE OR &1
E° MAY BE CHAMGED TO “& IN THE INITIAL DIALOGUE.
SEE WHAT THE “E- DOES TO LINE 6. 83 FIRST WRITTEN THEN EXECUTED:
@6. 8@ TYPE 1E4, 7E3. 41 23E-2,3. 76E217, !!!!!
10. 2009 7000. 09 9. 8123 9. 376@QRE+218

RUBOUT KEY .
WHEN WRITING A PROGRAM, ONE CHARACTER WILL BE DELETED FROM THE CURREN

LINE WHEN THE RUBOUT KEY IS STRUCK; RUBOUT MWILL ECHO RS A '\ —= THUS
s PLMEAN\\EASE’ BECOMES ‘PLERSE".

CTRL/C (PRESSING “CTRL” AND "C° AT THE SAME TIMED

WILL RETURN USER TQ THE PS/8 MONITOR WHEN FOCHL 1S USING PS/8
ROUTINES --— THE ‘LIBRARY EXIT” COMMAND IS PREFERRED FOR
LERVING PS/8 FOCAL, 1971. CTRL/P IS THE BRERK CHARACTER.

CTRL/G (BELL] (PRESSING - CTRL’ RAND °G’ AT THE SAME TIMED
JSED WITH THE ‘MODIFY- COMMAND TO CHANGE THE SEARCH CHRRACTER.

CTRL/L (PRESSING “CTRL’ AND “L’ AT THE SAME TIMED
USED WITH THE ~MODIFY” COMMAND TO SKIP TO THE NEXT SERRCH CHARACTER.

CTRL/P (PRESSING “CTRL’ AND -P- AT THE SAME TIMED
IS PS/8 FOCAL’S BREAK CHARACTER === INTERRUPTS PROGRAM EXECUTION ANO

CRUSES FOCAL TO PRINT ITS “#.

CTRL/2 (PRESSING “CTRL” AND “2° AT THE SAME TIMED
IS THE LAST CHARACTER IN A PS/8 FOCAL DATRA FILE ATTEMPTS TO RERD.
PAST THE END-OF-FILE WILL CAUSE A *?¢ TO BE TYPED ON THE TERMINAL RANO

WILL RESTORE THE TERMINAL AS THE INPUT DEVICE
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LINE FEED
USE WITH THE ‘MODIFY’ COMMAND TO RETAIN REMAINDER OF MODIFIED LINE.

KILL LINE €l

WHEN WRITING A PROGRAM. “¢ DELETES EVERYTHING OVER TO LEFT MARGIN.
IN RESPONSE TO “ASK’ COMMAND, - ¢~ CANCELS THE NUMBER BEING ENTERED.

RETURN KEY :
USED WITH THE ‘MODIFY’ COMMAND TO DELETE REMAINDER CF MOOIFIED LINE.

“RETURN® IS A LEGAL SYMBOL FOR SEPRRATING DATH BEING REQUESTED B¢
AN “ASK” COMMAND.

ALT MODE KEvY

IN RESPONSE TO AN “ASK’ COMMAND. ALT MODE CRUSES THE VARIABLE
TO RETRIN ITS PREVIOUS YRLUE.

SPACE KEY
IT IS A LEGAL SYMBOL FOR SEPRRATING DATA REQUESTED BY AN < ASK” .

comMmA €.,
'IT 1S A LEGAL SYMBOL FOR SEPARATING DRTA IN “TYPE” AND “ASK’ COMMANDS.
SEE WHAT THE “.” DOES TO LINE 26. 40 FIRST WRITTEN THEN EXECUTED:
26. 49 TYPE 2,3,.5/6,42~3, ! !
2. 929@ 3.000@ 9. 8333 1728. @9

SEMICOLON €;1
SEPARATES COMMANDS WHEN PLACED TOGETHER ON ONE LINE.
SEE WHAT THE “,;- DOES TO LINE 27. 42 FIRST WRITTEN THEN EXECUTED:
27. 42 SET X=1?7; TYPE 3#X; SET X=3/7; TYPE “ o Xe3, 100
S1. oeag 3. 4286 '
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FUMNMCT IQONS

FOR MOST FUNCTIONS, A SAMPLE LINE IS SHOWN AMD THEN EXECUTED:
(A3’ REPRESENTS THE ARGUMENT OF THE FUNCTIONS

NOTE: ARCTAN, LOG AND EXP FUNCTIONS ARE PRECISE TO LESS THAN 7 DIGITS.
ARCTAN’S PRECISION IS MUCH REDUCED FOR ARGUMENTS NERR ZERO.
SINE AND COSINE ARE PRECISE TO 19 DIGITS.

FABS (A ABSOLUTE VALUE

EXAMPLE C(WRITTEN THEN EXECUTED):

93. 49 TYPE FRBS(-3),FRBS<2>, !'!!
3. 2008 2. 2009

FADCCAD ANALOG TO DIGITAL INPUT FUNCTION
91. 22 SET X=FADCCA); TYPE ! !'!!

FATNCAD ARCTANGENT ARGUMENT RANGE: @<A<1876
83. 25 TYPE FATNCL), !!!!;COM: OUTPUTS RADIAN ANGLE WHOSE TANGENT = 1. 29
@. 7834 : 3

. TANGENT FTANCRY” 1S NOT AVAILABLE

TANGENT IS COMPUTED RS THE QUOTIENT <SINE/COSINE)

8S5. 35 TYPE FSINCLO/FCOSCL>, '!! ! COMMENT: OUTPUTS TANGENT OF 1 RADIAN
1. 5374 ;

Fcos<A> COSINE ARGUMENT RANGE: -1+18"4<A<C18"4 <(RADIANS)
@6. 27 TYPE FCOSC1),FCQS<3r2), !!'!!, COM: OUTPUTS COSINES OF 1 & 1. S RADIANS
8. S1e3 @ ave? =

FOIS<A> DISPLAY FUNCTION FOR DEC TYPE 340 DISPLAY

EXAMPLE : '

07. 28 SET OUMMY=FDIS(X, ¥>

WOULD CRUSE A POINT TQ BE PLOTTED AT POSITION <X.Y> ON DISPLAY

FEXPCR) EXPONENT IAL _
88. 24 TYPE FEXPCL), FEXPC2 17>, '!!!; COM: NATURAL BASE TO THE POWER <A
2. 7183 8.7383
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FITRCA> INTEGER
99. 18 TYPE FITR(3/2), FITR(23. 719), FITR(=2. 99>, ! ! ! !
1. 9999 23. 2999- 2. 3999

WARNING: LACK OF PRECISIOM IN FOCAL, 1969 S FLOATING POINT PACKAGE
MAY CAUSE FITRC(A> TO PRODUCE ROUNDING ERRORS WITH NUMBERS OF
MORE THRN FOUR OR FIVE DIGITS. YOU MAY PROGRAM ARCUND THIS
PROBLEM BY ADDING EMPIRICAL CONSTANTS TO THE FUNCTINN ARGUMENT.

FLOGCAY NATURAL LOGARITHM
19. 14 TYPE FLOGC1), FLOGC4. 2373, FLOGC1@), ' ! !!
8.8000 1. 4433 2 3928

FRt O RANDOM NUMBER
11. 22 TYPE FRANC), FRANC), FRANC), FRANC )Y, FRANC), !

@. 5444 @.7732 9.368@ O.8852 0. 8446
THE PSEUDO-RANDOM NUMBERS PRODUCED ARE PART OF A VERY LONG AND KELL
DISTRIBUTED BUT DETERMINISTIC SERIES. VYOU WILL USURLLY OBSERYE AN
ENTIRELY DIFFERENT SERIES EACH TIME FOCAL IS INITIALIZED. HOWEVER,
FRANC)> DOES NOT GENERATE TRULY RANDOM NUMBERS.

FSGNCA> SIGN
12 34 T %1. @ FSGNC2. 78>, " “,FSGN(=299)>, " ",FSGN(B)>, " ", FSGN(-1),!!!!
i -1 e -1

FSINCA> SINE ARGUMENT RANGE: -1iw18"4<R<19074¢ (RADIANS>
13. 52 TYPE FSINCL), FSINC®), FSIMNC37=-2. 22>, !'!!
Q. 8415 0. 2909— 9. 2207

FSQTCA) SRUARE ROOT OF A POSITIVE NUMBER
14. 4@ TYPE FSQT<(4), FSQT(391), FSQAT(. 0@38953), ' ' !
- & 898Q 19 7737 0. 2624

FINC CHARACTER INPUT FUNCTION :

ASKS FOR A CHARACTER FROM THE TERMINAL <(OR FILE>; EXAMPLE:

29. 14 SET A=FINC)

SETS “A” EQUAL TO THE CECIMAL ASCII CODE OF THE CHARACTER INPUT.

FOUTCA> CHARACTER OUTPUT FUNCTION-
@9. 25 SET DU"MYsFOUTCAD
OUTPUTS THE CHARACTZR WHOSE DECIMAL ASCII CODE EQUALS ‘A7,

IF AN ‘L’ WERE INPUT IMN RESPONSE TO LINE 9. 14, R WOULD BE SET
EQUAL. TO 204. THEN LINE 9. 25 WOULD CRUSE AN “L° TO BE OUTPUT.

THE A" ON LINE 9.25 IS A OUMMY YARIABLE. SEE DECIMAL ASCII CODES
FOR FINC) AND FOUTCA> ON PRGE 29
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/ IKT-TUB FOCAL ¢ 2. AFFIL 1931 ) TiLl-teE casr2s 81
e
iy
/ IIll. MNEW COMMAMNCS
kO
An
/ SCOFE COMMANCS:
B / * VOPKS ONLY IN SCOFE MOLCE
ol / CTRL/A- HOMEC UFFERE LEFT HANC COPNEFR)
/ CTPL/B- * LINE FEEC
/ CTEL/E- #* CAUSES ENC OF PACE COULITION
£ / CTPL/H- * BACK SPACE
/ CTEL/N- * UF SFACE
/ CTEL/0- = CAERAGE RETUFM
k.4 / CTRL/Q- INCBEMENT SIZE
/ CTPL/R- BESET SIZE
_ / CTRL/S~- CHANGE TO SCOFE MOLE
» / CTPL/T- CHANCE TO TTY !10DE
/ CTRL/U- EEASE SCREEN <& FETUFHN HOME
/ CTRL/X- EFASE SCREEN
D
¥ /  tA FouUT(al) HOME
/ B FOUT(Z2) #= LINE FEEL
. / tE FOUTC(ES) = ENC OF FAGE
2 / 4 FOUTC(ES) = BEACKX SFACE
' / N FOUTC 1 4) = UP SFACE
/ 10 FOUTCLS) = CAPRIAGCE RETUTN
o / @ FOUTCIT) INCPEMENT SIZE
/ R FOUTC13) RESET <SIEC
/ *S FOUTC19) SCOTE MOLE
P Z 2T FouT(z2e) TTY MOLE
; £ B FOUTC21) EFASE & HOM:
/X FOUTC24) EPASE

TAGE

23
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/ IRKT=-TUE FOCAL (

/

N NN NN

NN N N NN NN NNNNNNNNSNSNSNSNNSNNNN

Ive

FLAB

2.

AFPIL 1231 )

NEW

BUILD ANC

FXCIL, A
FXC(D)

CONTPOL THE AX?9 A/C-CCHVEPTEF,
THE OUTruUTS
THE LAE-3 SYSTEM

CLOCKS,

FLAEC(@)
FLABC1,X1)
FLAEC(2,K1)
FLAB(3,K1,K2)
FLABC(4,K1,K2)
FLAB(S)
FLAE(6,K1,K2)
FLAE(7,K1)
FLAB(3.,K 1)

FLAB(3)
FLAECLID)

dANCLE CATA
FANLCOM FASHION

rILTetn

ce/scc/ 1

FOCAL COMMANLS

THE
ANLC [UTUTS OF

CLEAP FLACS, PREGISTEFS
FLOT WITH X-Y-FECOFLCEPR
FULSE AT FELAY~-QUTFUTS
sS@, EFl, B2, E3

SWITCH PRELAY-QUTPUTS
SG, Fl, B2, F2 ON/OFF
SWITCH FC- OP EXTEPNAL-
CLOCK ON/OFF
WAIT FOP RC-
CLOCK FLAG
WAIT FCOP K2 PULSES OF
THE SSTECIFLELD CLOQCX
SYNCHARONIZE ©C- OF
EXTERNAL-CLOCK
REAL/CLEATF EXTESNAL
SENSE PECISTEFP

OF EXTEFNAL-

FREE
FFEE

TiCE

24
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iy
/ FADC CONTROL THE AX@3 ANL/QPR AFC4
£ 3 / A/ C-CONVERTER
/
7 FACC(K) AXeS A/LC-CONVERSION
m / FACC(K,F,F, %) AFg4 A/D=-CONVEPSION
S / FN NEW FUNCTIONS
/
/ FNC@ UoNWD) BQUTINE TO SERVE A FFT
4 / FNC 1, 1) GET [aTA FPOM BUFFEF
/ IN FIELL 2
/ FNC1,1,A) STORE CATA [NTO BUFFEF
B / IN FILELLC 2
/ FNC2, 1) GET CATA FFOM BUFFEP
/ IN FLELLC 2 FF
) / FNC2,1,8) STORE CATA INTO BUFFEPR
/ IN FIELLC 3 FF
/ FNC3,C) START PSOGRAMMAELE
7] / REAL TIME CLOCK
/ FNC ) READ NUMEER QF CLOCK
/ FLAGS
E: /
7 FNCS) FPEE
/ FNC &) FPEE
R / FNCT) FREE
. / FNC(8) FREE
/ FNC) FFEE
B Ve FNCL Q) FFEE
"’.
FD SCOFE FUNCTION FOR THE Kv3I-CISFLAY

FOCI. X, )

NNN N

CISFLAY & FCINT,
VECTOF 0F CIRCLE
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AFFIL 1321 ) TELYI=-v2L ge/s027 81 P&CE

RECEIVE QP TFANSMIT L[ATA UVIA THE
KL3-JA INTERFACE

FIOC=-1, 1) CHANCGE QUTFUT FOP
TRANSHIT CATA

FI0CC, DD ET A PECEIVEL CATA
INTO THZ FL.F.AC.

FlIocCl, D) PECEIVE LATA

FICC2,K1) FFEE

FIOC3, K1) FRPEE

FIOC4, 1) FELE

26
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FLucCcTION F
36 4 ke e S e e e A K KK e K K R e

TAFE - OQVEFLAY TO FS/3 FICAL.

SUBPOUTINE BY LAVFENCE MQES
FX FUNCTION FOF PANLCOM ACCLSES FILES
CECUS PPOCRAM LIEBFAFY FHNCAL3-2CT

THE FUNCTION FX IS USEL AS FLLLOVS:
TO STORE A VALUY INTC THE :=ZUFFER USE

SET D=FxX(Il, A
A A K A K A AKX

WHERE "C*" IS A TUMMY VAPIABLE, "I" IS THE
MATRIX LOCATION TC BE USEL, ANL "A'" IS THE
VARIABLE TO EE STCRED INTO LACATION "I'.

TO PETPIEVE A VALUE FPRZH THE EUFFER USE

SET X=FX(I)
A X A e K KK

WHEPE VARLAEBLE "X'" [S ASSICNEL THE VALUE OJF
ARPAY ELEMENT "1'".

FOURWD=¢ ASSEMBLES FOR 3 UJOPRL VER[AELES ANLC
34 VAFIAELES PEP ELOCK

FOQUFWC=1 ASSEMBLES FOP 4 WOFL VARIABLES ANLC
£2 VAPLABLES FEF ELQCK

TO BUILLC AN OQUTPUT FILE, THE FILE NANMEL HUST
FIRST BE OFENEL FOR OUTFUT BY USING THE PS/3
FOCAL 'O 0O NAME' INSTRUCTIOQU. EACH VAPLAELE MAY
THEN BE STORED [N FANLCOM OR SEGUENTIAL

PATTEZPN USING THE FOPRM FX(I,R) e
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CATA MAY ALSO EE BETPIEVEL AT TI!E SAME TIUE
BUT TO MAKE THE FILE FEFMAMNENT, LT HMUST EE
CLOSED WITH THE 'O C' COMMANMC. NOTE THAT ANY
TYPING EY THE FPOGFAM VILL GO INTD ALCL
CESTROY THE CONTENTS OF THE DATA FILE
UNLESS THE FROGRAM FIFST OPENS GCUTPUT T0
THE TTY TO RESTORE THAT LCEVICE. HOWEVEF IT
IS NOT NECESSARY TO BESTORE OQUTPUT TO

THE FILE CEVICE, ANLC '0 0 TTY:' C&N BE
ISSUED IMMELIATELY AFTEE THE COMMAND TO
OFEN THE CATA FILE.

TO USE AN ALREALY EXISTING FILE, THE FILE
MUST FIPST BE OFENEL FOF INFUT (!!) USING
THE 'O I NAME®' COMMANL. THIS ESTAZLISYES
THE FILE OFEN OFEPATION VITHOUT ERASING
THE EXISTING FILE ANL EFINCS THE FEQUIEREL
CEVICE HANCLER INTO THE MEMOFY.

EEFORE ATTEMPTING TO USE THE FILE, YQU
MUST C!1) CALL TO FX VWITH AN APRGUMENT
OF ZERPO! THIS CALL TEANSFERS THE FILE
ADDPESS PAPAMETERS ANC LCEVICE [{ANLCLER
POINTERS FROM INPUT TO OUTFUT. INFUT

AND QUTPUT MAY THEN EE RESTOREL TO TKE
TELETYPE (NOT A FS/3 LCEVICE) AND FX

USED AS DESCPIBED ABOVE. CATA CAN BE
INPUT AND QUTPFUT AS LONG AS YOU [C NOT
ATTEMFT TO EXCCEDEL THE LENCTH 2F 7OU®
FILE, IN WHICH CASE AN EPPOF MEZSAGE

WVILL BE GENEPATEL (12.4535).

(WHEN SUILCING A CATA FILE YvOU

CAN PAD IN PFOOM FOF EXTRA CATA EY MAKING
IT LONGEP THAN NECESSAPY. E.C. STOPING
FX(2@47,2) AS THE LAST INSTRUCTION

BEFCPE CLOSING, MAKING THE FILE

THE MAXIMIM SIZE ALLOWLAELE7J.

CO NOT CLOSE AN EXISTING FILE. WHEN ALCING
TO OF CHANGING AN EXISTING FILE, TO

INSURE THAT THE LAST CHANGE IS SAVEL,

READ IN A VALUE VITH A FOSITION 1ICC
LAFGERP OR SMALLEE THAMN THE LAST TO

INSUFE THAT THE LAST CHANCE I[¢2

SWAFFED OUT OF MEMOPY ONTC THE FILE
CEVICE.

FACE

28
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FUNCTION FLAZ
. e 6 40 e e 3¢ e 48 6 AR e K K K e

ROUTINE TO CLEAR THE EXTEFNAL C
TO DISABLE THE EMNABLE REGCISTEF AN
THE FLAGS OF THE AN@3 A/L-CCUVE

[ISE REGISTEF,
TO CLEAP®R

P

mm

-~

FOCAL FUNCTION:

SET CUMMY=FLAB(®)
A4 e e e 36 KR e KK K K

ROUTINE TO CONTROL THE FEN LIFT OF A
X-Y-RECORCEP WITH/WI THOUT NULL-IZETEKTOPR.

WITH NULL-DETEKTOR: CHANNEL 'S¢ VILL GIVE
THE '"SEEX-PULSE". THE "FLOT-COMFLETE-
FULSE™ OF THE PECCPLER MUST BE NECGATIVE
ANC SENC TO THE "EXTEFIAL-CLCCK-INFUT".

WITHOUT NULL-CETEKTOR: CiHAKNEL "S¢" CIVES &
PULSE TC CONTEOL THE FEN LIFT. THE
SFEED IS CONTROLLEL EY THEZ RC-CLOCK.
FOCAL FUNCTION:

SET CUMMY=FLAECI,KI])
. 00 090 e 0 K e e e 3K e Sk M X e ek

Kl=¢ wITH NULL-CETEKTOF
1 WITHAOUT NUUL-CETERKTOF
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POUTINE TO SENC A FULSE TG JUTrrTe
S¢, Fl, R2, RJ; PULSEZ LENGTH IS

12(S@) OR 7 (FleeeF2)
FOCAL FUNCTION:

SET DUMMY=FLAE(

CYCLE TIMES.

2,41

LRI E R 2 2R EE L E LR LS

Kl=1,e.

s 12

ROUTINE TO SWITCH THE OUTFUTS $¢, Pl, 72, E3

ON/QFF

FOCAL FUNCTION:

SET DUMMYs=FLAB(

3,K1,K2)

LE LRI E LRSS EEEE S

Klallca
l -
2 -
4 -
8 -

* 15
Pl
P2
R2
se

OP ANY COMBIMNATION

K2=¢ T[CI

SAEBELE

| ENAELE

ROUTINE TO SWITCH THE

FC-CLOCK 0= THE

EXTERNAL-CLCCK ON/OFF.

FOCAL FUNCTION:

SET DUMMY=FLAB(

4,€1,12)

LA R R SRR E

Kl=] PC-CLOCK, 3LCv
2 FC-CLOCK, Fr &7
& EXTEPNELAL-CLOCH

K2=¢ LI
l

SAELE

ENAELE

TFCE

30



/ LKT=-TUE FQC&L ( 2. AFPIL 1931 ) SAL2-U9E 2u4/g2/ 81 EAGE
/ FOUTINE T WwAIT COM A~ PC-CLOCK- OF
/ EXTEPNAL~-CLCCK-FULSE
/
/ FOCAL FUUCTION:
/
/ SET LUMMY=FLEE(S)
/ PEEEEEEE LR L LR L E L

NS NSNNSNSNSMAMNNNSNSSNSYNSS

NN N N N N N N NN N NSNNNANN

FOUTINE TO “AIT FOF K2 FULSEZS CF THE
SFECIFIEL CLOCH QF INFUT.

FOCAL FUNCTION:

SET CUMMY=FLALE(E,(1,K2)
EE T E RS EEE R EEEE R R E LR B L

¥K1=1 RC-CLOCKX, SsLOV
2 RC-CLQOC¥, FAST
3 CRrRYSTAL-CLOCK
4 EXTERJAL-CLOCK

K2=21se0es 4295
COUNTER

POUTINE TO SYNCHPONIZE ANL COUNT THE RC-CLGCK
OR EXTEPNAL CLOCKX TIME. THE TIME [S HELD IN
THE FL.F«AC..

FOCAL FUNCTION:

SET TIsFLAB(TL,KD)
3390 30 303040 40 6 3 A KKK

K1=CLOCK FLAG COLUNTER
Kl3lseees 2247
K1«(CLOCK TIME) MUST ZE
SMALLEFR THAN 16777214 SEC
TI=TIME CF CLOCXK

TIHME=(TI/KH1)%2e 1 MSEC

31
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9
®
EOUTINE TOU FEAL THE EXTZIFNAL SENSE EEGISTER .
ANL TO CLEAT TUE EBITS CIVEN VITH Kl ;
2
FOCAL FUNCTION: L
SET A=FLAE(3,K!) 5 3
EEE R R B EEEESEF PN
Klg@seova 2P 4T 3
BITS CIWVEN AS & CECIMEAL
MUMEEFS APE CLEAFEL
£ BITS COF TiL EXTERNAL 3
SENSE TECISTER AS A - "
LECIMAL HNUMEER )
@
2
THIS FUNCTION A&PE FREE
5 ‘:.
FLAB(S) -
FLABC1 Q) .
®
IN LOCATION NEVLAB=2¢S¢3 (FF) YOU HAVE TO :
STORE A FOINTER TC YCUPR MEW FUNCTION. .
YOU HAVE TO HMCVE LCCATION PFOINTER
(PFOINTEP = END OF PPOGEAM IN FILELL 2):
STORE THE NEW POINTER INTQO LOCATION :
IPOIN=22113 ANLC INTO POINT=28114 THE Y
VALUE OF POINTER-21.
FORP FETUEN TO FOCAL, MAKE A L]
JMP PFOCAL = 5¢@S IN FIELL 2
oR
JMP I EFUN3I = 552¢ InN FLELLC B
¥
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/ FLxCTIQ:! FALCC
/ PP PP VIPETERPFFEEEFEE P E L ]
/ FOUTINE 7C=® &MALOC TO CIGITAL CCONVERSIOH UIa
/ THEZI &¥%Eg2 L/L0- LL“E TER.
/
/ FOCAL FUNCTICU:
/
/ lel SET A=FALCCK)
/ 1e2 IF (£=25€) 13,135 SET A=A-4(096
/ 1.3 SET A=A/25@
/ R EIT PPEE TSI R PR SRR SRR RE R R R R 2 2 0
/
/ K = CHANNEL-NUMBLR
/
/ CHANNEL-NUMEBER "K': g - 31
/
/ THE VARIABLE "A'" CONTAINS THE CECIMAL
/ DATA

)7

@ w 9 @

N
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FOCARL ¢ Co

THE

FCCAL

AFCL

peL3-v9e  cas2s 81

21£L0C TC LIGITAL CONVESSIQW VLA
£/LC-CONVEFTEF
FUNCTICH:
SE-T F.=F;-.LC(E‘:: F, Py S)
AR K KA K LKA LKA K
K CHANMNEL-NUUBEE
F = FUNCTIOU
P = FANCL
€ = PESOLUTION
CHANMEL=-HUMEER "K': g = 5993
3> «
FLNCTION "R'": &C-UCL TAGE = 4qe¢e
LC-VOL TAGE = 22¢
RESISTANCE = 1€C¢
FREQUENCY = 4¢
FERIOD = 2@
SCAN RESET = 4%
SYITCH CLOSURE = 4
RANGE '"R': 18 MV = 1
1ge MV = 2
1ege MW = 3
l1¢ v/ 12K = 4
128 V /7 122K = S
1ege Vv = 6
AUTO RANGE = 7
PESOLUTION 'S'": €.l 4 = 1
g.@1l = = 2
g.2081 =% = 3
THE VAFLABLE "A' CONTAIMS THE CECIMAL

CATA.

TAGE

—_— ) -
—_ ) O N (N

I SV SN g
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/ IKT=TUE FOCAL ¢ 2. AFRIL 1931 ) TRLI-UOZ  Ca/g2/ 81
/ FUNCTION M
/ A A e e R A e K 3 R K KK

NONON N N N NN NNNNNNSNANN

SUBPOUTINE TO SEFVE THE FAST FCUFIEFP
TRANSFOEMATION (FCCAL FTI2CFAMD

FOCAL FUNCTIOW:

SET A=FNC(2Z,U,NU
EE 22 R F R 22 EEEEE S

SUBROUTINE BY JAMES E. FC THMAN
CECUSCOFE 1968 WVOL.7, NO«3, FF«.3-1@

SEE ALSO:
FREQUENCY TRANSFORMATION FPOCFAI
CECUS FROGPAM LIZBFALRY FOCALZ-2C%

TAGE
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FOCAL ( 2. mAFEIL

1541 D

FOUTINE TC CET/STOFE
THE LAT& EUFFEF OF FI

FOCAL FUNCTIOMN:

SET &£=FliC 1, D)
FEEE YRS PR PP L L

FeL3=-1v9k @as@c/ 81 FiC: 36

FeQi/ 170

LETE

e
el ©

/LATE AT FLACE "I"™
/1S HELD IN "A"

SET LUWilY=FNCLl, 1, /)

EE S E R E R E R B LR

I=Csls 00y €93

I=€s 15004, 799

THE CATA OF THIS
S&ME MEMOFRY FAFT AS

JLETE “A" IS
/2T FLACE "1

STOBEC

/FOUFWL=2
/ 3-WORL FFECISION

FN=-FUNCTION USE THE
THE FlO-FUNCTION !!

THE [ATA CF THE FIC-FLNCTICN ARE STOFREL

IN 2-WORL-TFECISION;
2¢¢ CATA WITHIN

START THIS FN-FINCTION WITH

(4-WOPC-FFECLISION)

THE LAST

FACE OF FIELL 2

E.G. IF YOU HAVE
THE FIQ=-FUNCTION., YOU CAN
I=1¢0

IS PFOTECTEL

® @

o

ﬂﬁ

R

47
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-3

- O

JE TZ CET/STOFE LATA FRONM/LUTO
2 FF.

m
-
)

bst It ]

o
(@]
Q
o
t

fULCTION:

SET A=FHN(2,1)

ER P FEEEE L
/L&TA AT FLACE "I™
/1S AELL I "&"

SET LUMiY=FI(2,1, £)

EEE TP EE R P EEREEEE RS
/CETA MA&" 1S STOFEL
/~T FLACE I

/FCUrWE=1
I=Cslaeees 1Q2CC /FIELL 2
= |24, eees 2047 /FLELLD 4
22083, e0es 20T /FLELL S
=30725 eees 4093 /FILELL €

J

/FOURPVE=¢
I=G:l;---11364 /."IEL.D3
1(M&X) =4C9 S /ETC.

NONONON N NN N N N N N N N N N N NN NN N

AR

sF -
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/ IKT-TUE FICAL ¢ 2. AFEIL 1331 ) FiL3I=-"2E 0L/ 02/ 81
/ FOUTINE TO SET THE FPOGFRAMMAELE FIrfl TINME
/ CLOCK [CX3-EF TO ZEFO ANL TO STAFT IT.
/
/ FOCAL FUNCTIOWM:
/
/ SET DUMMY=FN(3,0C)
/ tEE R EEE R EE S £ B L L L
/
/ C = CLCCK TIHE TFTLAC AT
/ "C' MILLISECONLS
/ C = l;o-o)lff‘?f

NONON N N N N NN NN NNNN NN

POUTINE TO EEALC THE NUMEBEF OF CuLCClH FLAGS OQOF

[
THE CK8-EF FPOGRAMMAELE REfL TINHE CLQCE
FOCAL FUNCTION:

SET TI=FUC4)
0 s K K e e AR R

THE VARIAELE "TI'" CONTAINS THE NIUIEEF OF
CLOCK FLAGS.

BEAL TIME = TI *= C (MILLISECOMLS]

VITH E.G. C=1¢€¢ YOU CET £ CLOCi FLrC AT
EVEPY 1¢C MILLISECONLCS, TdE IaMIWTY TIUE
wiLL BE 33334.@¢3 SECCNCS CTF

23 HOUEPS 13 MINUTES ANC 6.3 SECONLES.

"

)

"
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THIS FUNCTIONS AFE FFPEE:

FNCS)
FNCE)
FNCT)
FNC(3)
FN9)
FuNC1@)

IN LOCATIONS NEWFN=2027C (F
TO STOPE A TOINTER TC YCUE
YoU 4AVE TO MOVE LOCATICN F
(FOINTER = ENC CF PFOCPANM IU
STORE THE NEW FOIWTEFR INTO L
IPCIN=2C112 AND IWTC FOINT=C
VALUE OF POINTEF=-C

FOR RETUEN .TO FOCAL, HWAKE A
JMF FFOCAL = £7@AS
QP

NONON N NN N N N N N N NN NN NNNNN

JMF 1 EFUN3I = £:£2¢
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SCOPE

AFRIL 1931 ) TFL1=t3L 0 a4/ 81
FUNCTION FT

EEEEE R £ L E L L

FINCTICNS

QVERLAY FOF KV3I-0MSI FCCAL 71

SUBBOUTINE EY MICHAE. B. EFICKS:
QUVEFLAY FOR KUB1-0MSI F2CAL 71

CECUS

FROGPRAM LIBFAPY FCCAL3-21C

THIS PATCA FPOVILES CcSHl FOCAL
THE ABILITY TO GEINEFATE
CHAFACTERS ON & KW?1 SCFPEEN,
BY USEINC THE vsSCC. THE
ROUTINE ARE ALSOD INSEPTZLC

INTO THE FUNCTIOWN TAELE TO EE
USE ON A KU31 SCPELN.

/ THE OLL FOCAL FUNCTICH "FLISCL Y™
IS ACTIVE TOO.

/
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FOCAL

¢ €. AFPIL 19381 ) TEL =TT

KV3I1-CISPLAY FUNCTICU
FOCAL FUNCTION:

SET CUMMY=FL(L, X, Y)
PEEEE SRR 2L R AL B R RLE

I-PEN VALLUE

1 ¢+ CRAY & VISIELZ TZCTIF
TS WO CATICH X
g : CRAW AN INVISIZLE VECTOE
TS JOCATION X
-1 : CRAV A PCINT /AT LOCATION
-N ¢ CRAV £ wIsisic CITCLE A°
LOCATION ¥ &
I TH SALCIUS M.
N < =1
X= X COORLCINATE (HOFIZCNTAL)
Y- Y COQOPDINATE (UVERTICAL)
* YOFKS ONLY IM SCCFE !MOCLE
tA - FOUTC(C1) = dCME
tE - FOUT(Z2) - = LIWE FEEL
tE - FOUT(Q@S) - = ZNL OF TeleL
tH = FOUT(EZ) - = DACH SFaCE
ttl = FOUTC14) - % U STACE
t0 - FOUTC1S) = = CaAPFlACE T

tC = FOUTCIT) - [MCFPEHENT €I

tE - FOUTC13) - TEEET SIZE
tS - FOUTCL9) - SCOFE “CLE

+T - FOUTCZ2E) - TTY “OLEL
tT - FOUTC21) - ETASE & UL
tX = FCUT(24) - ErASE

rus e/ 21

TaCGh

& Y
& Y
X ey
LWL

41



A

N

B &

)
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/ FUNCTION FI10
/ A e e e 4 A e e e K e e K K K e K
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WITH THIS FUNCTION YOU CAN PECEIVE ANC
TRANSMIT CATA VIA THE KL3-JA IUTEFFACE.

THE POUTINES ARE BUILLC TO SFE&X VITH THE
CANEBEPEA MULTICHANNEL fMNELYZIED 3107

!

BY CHANGING THE OUTFLT 7rolt TTY 70 rLl-dJés
A SIGN "g12" (LGCCATICU CZ17=22220) [&
SENT; IT STAPTS THE CANEEFFm 2100

AT THE ENLC OF TPANSUMIT £ =SICH 172"
(LOCATION Cl173=22627 S SENT.

FOUTINE FOR OUTFUT [CURINC A FOCAL
TYFE COMMANC.

-

FOCAL FUNCTIOMNM:

SET DUMMY=FIOQ(=~-1,2)
e 3 S o 0 e e K R K R R KK K R

A= ¢ GUTFUT ONTC TTY
A& > ¢ QUTFUT TC nL3-=dJdé

TTANSHIT LeThA FCPF
[UPUT INTS THE
CAIEZENDSA HMULTI-

CHANNEL &IFLYZER

EXAMFLE:
SET CU=FIC(~=-1, 1)
FOE L=1,05 T 7€6.CC,7CI0)
SET CU=FIQC=1,7)

42
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/ IXT-TUE FOCAL ¢ 2. AFRIL 1931 ) TELd='Ck cas£2/ 31 TEUE
/ POUTINE TO GET ANLC FLZAT & L&TA CF THZ=
/ CATA BUFFER INTO THE FL.D«iCee
/

/ FOCAL FUNCTION:

/

/ SET A=FI0C¢, D)

/ FETEEEE LS L]

/ 1 > ¢

/

/ THE VAPLABLE "A&'" CONTAINS THIZ L[/Tk.

NONON N N N N N N N N N N NNN NN

ROUTINE FOR INPUT LDATA CUFLNC FOCAL VIA THE
KL8-JA INTERFACE: FECEIVE [AThA.

FOCAL FUNCTION:

SET C=FIOC1.,1)
e R KA K K K e

I > ¢

AFTER INPUT THE NUMEBEFR OF [ATAR CCOUTAINS
JARIABLE '"C'"; THAT [S: v Cr THE UaAXIinrl
POSSIBLE NUMBEF, I(HMAXI=1173%.

THIS FUNCTICON STOPES THE LATF 7S A UNESIGNEL
2-WOPL-FRECISICII NUMEZEE. THE L[&TA ATE

THE FN-FUNCTION FNC1,I,2) USES THEI SAME
LOCATIONS !!

KeS



/ IAT=-TUL FQCAL ( C. AFFIL 12321 ) riL-t3z resecs 81 TACE 44

/ THIS FUNCTIONS APE FTrEL:
/
o / FIOC2,K 1)
/ FIOC2,K 1)
~ / FIOC&, K1)
- y
/ IN THE LOCATIONS NEWFIQ=22572 (FF) YOU HAVE
- / TO STOPE A FOINTER TO YOUPR MNEW FUNCTION
- / CIT MUST HAVE THE 1. AFC. ANL 2+ AFCe 1)
/ YOU HAVE TO MOVE LOCATION TFOINTEF
/ (FOINTER = ENC OF FFOGPANM IN FLELL )
/ STOPE THE NEW FOINTED INTO LOCATION
/7 IFOIN=2€113 ANC INTC FOINT=22114 THE
/ VALUE QF FOINTEFP-2
\ /
/ FOF PETUEN TO FOCAL, MAKE A
/ JMP FFOCAL = Sees {: FIELD 2
o / 0P
/ JMF I EFUNGI = S%26 IN FILELC 1
o
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@3.1¢
o @3. 2€
$03. 3¢
e

_.B4. 81
Toa.02

&gs.03

L 'Gae 1@

ea. 12
\goa. 15

‘Ble 20
= 84025
gm. 38

"@8. 3S
: d4. 4¢
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TEST PRCCPRAMM

AX?3 A/ D-CONVERTEPR: LAE-3 SYSTEM

CX3-EP PROGBAMMABLE R2EAL TIME CLCCK

AF34 A/C-CONVERTER

KL3-JA INTERFACE WITH CANBERFA 31¢C¢C

KV8I STORAGE CISPLAY

CATA FILES IN A RANDOM FASHION ONTO L[TAC:
FFT ROUTINE

D=FOUT(19); F I1=1,5¢; S D=Ix*I
C=FOUTC(13)+FOUTC(17)+FOUTC(Z21)

11, AX@8 - TEST ? '",A; I C(A-25) 1.23,1.2,1.2S
G COTA@:AXE8 2

2; L 3; D43 C 55 C le; D 123 19

o

DK3-EP PROGRAMMABLE REAL TIME CLOCK TEST

1.13; A !!,"DKB-EP REAL TIME CLOCK TEST ? ' A
(A=25) 2.45,2.2,2.45

D=FN(3,10¢@)3 S I=¢; S J=S

“BELL 1| MINUTE EVERY S SECONDS", !3 S D=FOUT(Z2@®)
A=FN(4)

(A=J) 225,235

D=FOUT(135); S J=A+S; S I=l+]

(I=-12) 2.25,2+45,2.25

1.122 R

AFB4 A/C-CONVERTER TEST

113, A !'1,'"AF@34 - TEST ? “,A; I CA=25) 2.3,3:.2 5,33
G CTAG: AF24

KL8~JA INTERFACE WITH CANBERRA 31d@ TE

(4]

T

1135 S CA=@; A !!, "CANEERRA 312¢ INPUT/QUTPUT TEST ? '",A,!!

CA=2%) 4.48,48+15,4.4

"MEMORY: 124", 1,170 CEVICE: TTY IN'"» 1,"I/7Q'",!,"2" 1 1LA
CA=l; S D=FIO0(=1,1); S X=@; [ 1=Q, 10245 T 26.2Q,1; & X=X+I
C=Fl0C=1,@); T !»"1/Q0 DEVICE: TTY OUT"™, !, "INTEGEAL", !, "1/Q"
X=X=1224; S C=FI0QC1,1@239)3 I (X=FIQC@Z,C)) 435,404, 435
D=FQUTC17); T !!!!1,"INFUT/QUTFUT ERFQPR'"; €

%
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KV31 STOPAGE DISFLAY TEST

1«13 A !'!,"KV3L-CISFLAY TEST ? ", A; i (A=2%5) S5.12,5.1,85.12
1«13 F I=1,2@,24C5 [ €

C=FD(@,512-[,512-1);
CaFDC(1,512+1,512+1);
D=FD(1,512=-1,512=1);

D=FCC1l,S12=[,512+1)
C=FC(1,512+1,512-1)
C=FC(=-1,512,S512)

t"n W

DATA FILES IN A PANLCCM FASHION ONTO CTAC:

1215 A ,"CDATA FILES IN & =SANCOM FASHIQON ? ", 0

(C=25%) 1@ 9911@-1:12 39

0 CTA@:TEST; O G TTY:

(CA) 122, 12e17,1@02

I=1,1225; S X=FX(I,ID)

18.25

I=1; F J=6lelalﬂl7; F K=1,1¢¢; £ I=1+1; S X= F’((I;F‘IO(C:J*K))
113 T »"DATA FILES IN A RANLCOM FAQHICN ONTO LCTAC:",
D=F0UT(13)J T !5 F l=1,1C¢,1€@21; T %l@. ¢q, FXCI), !

c

!

I DTA@: TEST; O I TTY:,E

X=FX(@); C IMFERATIVE

1835 T 1,FXC(l1224),!

X=FX(4¢2@,999); S X=FX(25@,33323); S X=FX%(5@, 123456739 @)
X=FX(15€¢); C SWAP OUT LAST CHANGE =
1,%1P.CC, FXCACDB)» 12 FX(258), 1o FXCEQ)» !5 E

C CTAC: TEST.FLC

FFT POUTINE: TEST FREQUENCY = COSINUS 3 HZ

D=FOUTC13)+FOUTC(LT)

,"FFT OF 8 Hz COSINUS ? ", D3 I ([D-2%) 125,123,123
G DTA@:FFT 15 E
12«15 A !!,"NEXT ? "»TC

END QF TEST FROCPFAM

1«13

I=1,6; § D=FCUTC(IT)

111, TEST Oe«Ko"; § C=FOUTCIII+FOUTCLITI+FOUT(2Q) +FOUTC(C D)
11,"CTAC: ™! L L CTA@:; T !!l,"svs:™ !5 L L
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C IKT-TUB FOCAL'31

21.1@

@1.15
_@l1.28
@1.25
'B1.30

21.35
—01. 4@
" @l as
"gle50
__8l1.6@
e 1e
—@1.8¢
_etl.oe

5 @2.01
@2. 26
—ez e7
" e2. 08
=g2.1¢
22. 11
Te2. 12
&L.g2. 14
22, 15
=02 16
%2- 29
T g2. 22
2. 24
-,;-?'}02- e
“wa2.32
oL 3a
7 e2. 40
Lig2. a2
' @2. 44
7 @2+ &5
02. 46
*02. a8
@2. 50
Fo2.51
g2, 53
22.54
e2. 56
Hee. 60
ez- 70
-B2099

N

23. 1@
23.20
03 3e

K%Y

04- 1@
’2'4- 2e

oo aan

1TV VAHAPOPO0AULADPADTTUDI DI DULLTDPODW0

- W

-4 n

AX@8 A/C~-CONVERTER TEST

TEST: POTENTIOMETER @-1-2-3
X-Y-RECOPDER WITH NULL-DETEKTOPR
X-Y-RECORCER, SPEEC CONTROLLELD BY RC-CLOCK
PULSE QUTPUTS
RELAY QUTPUTS
SLOW RC-CLOCKX PATE
EXTERNAL SENSE REGISTEP

2; @

C=FOUT(@); S D=FOUTC18); § D=FOUTC17); S D=FOUT(2D)
»"ADC-FOTENTIOMETER TEST ? Y, L3 1 (A=25) 2.27,2499,2.27

2.21

11,"X-Y-RECORCER WITH NULL-CETEKTOR ? ", A

(A=2S5) 2.14,2.11,2.14

D=FLAE(3,8., 1)

D=FLAB(3.,8,0)3 F 1=@,2,513; S D=FLCIS(1,1-25S); S DC=FLABC(1., @)

1,"TEST X-Y-RECORDER", !, "SPEED CONTROLLEL BY RC-CLOCK ? ' A

(A=25S) 2.2,2.1652.2

1=¢,2,5183 S D=FDISC(I,I-255); S C=FLAEBC(!l, 1)

11, "TEST OF PULSE-QUTPUTS ? “,A3; I (A=25) 242,2422,2.3

1=1,15; S D=FLAB(2,1)

J=1,93 D 2.22

11, "TEST RELAY-OQUTPUTS ? ",A; I (A=2S) Zel,2432,248

C=FLAB(&, 3, 4028)

I1=1,1%; S D=FLAB(3,I1,1); D 2.32; § C[=FLAB(3,I. ™

2.21

11, "TEST SLOW RC-CLOCK SFEELC "

', "POTENTIOMETER @ FAP LEFT ? ",A; I (A=28) 2.5,2445,245
»"END OF TEST: FAP RIGHT",!

A=FLABC4,1,1)5 S D=FLAB(7,2)

1,%212.05,8.08@21%C/2," SEC"™; I (256'FFtC(23)) 2ed4bs 2.5

2.21; T !'!,"TEST EXTERNAL SENSE FEGIcTEF"

“POTENTIOMETEF @ FAP LEFT ? ",h3 I (&-295) 2-7: 2¢53,247

2,453 T !!,"TTY-INFUT C(CECIMeAL): BITS TO CLEAP'",!; G 2.5¢6

A; S D=FLAB(8.,A)

Z4.20, D, (8) 1S SET CLEAP Cl1@): "3 I (2Sé=FALC(28)) 2.5¢4

CaFLAB(2)3 E

t1; 0 33 G 2.21

J=¢

1=28,31; D &

1; § Jd=d+157 I (J=2@) 3.2; PR

AsFATCCI); I C(A=2S€) 4¢2,48423 S A=pP-U(3E
Z4.¢C,A/7258,"" "

i

s> 14

TSR E R
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—C IKT=-TUE FOCAL'S1

83«21

C AF@4 A/C-CONVERTER TEST
. 83.22 C
T@3.23 C
“"@3« 15 S A=FADC(@,3,1,1); T %5.24
8320 F I1=1,3; F J=3,7; S AC(I+(J=1)*T7)=FALC(J, 128,J,1)
w@3.25 F 1=1,3; T !5 F Ja3,7; T ACL+(J=1)*T)
¥@3.3@ T ! C 3.2; D 3.25
e=.35 D 3.3; T !!
ko 42 P
=B
lzﬁ

Y ERR

t_‘ R

BEeny

b
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L Bl. @1
21.22
gle.22

TTgleC4
0105
2le 26

—Ql.27

" @gl.28
@l. 29
gle 12

To1. 11

L@le 12
Ble13

~@1.15

Bl.16

gt 17

.-21.28

- Ble25
Gl. 3¢
1@10 40

C
c
c
C
c
c
C
c
c
C
C
C
c
C
C
C
S
F
g
C

L @2.12 @

—~@8.21
%108, 22
zﬂzs-ea
28+ 28
{810
“EEd. 12

@B. 14
T8, 20
16+ 24
w6010
Bl 14
“dloe 1S

16+ 16
3160 18
3416e 20
16022
ml6.24
Y160 26
~16. 28
1630
16031

16+ 32
" 16433
T16.34
16036

1638

16+ 48
H16. 42

16«5¢

HiT. 1@
Ei7.12
1714

%

NI 44 494940

PTOLETMUuLLLULVuWNIAN - S0 unn

-t

FFT POUTINE

INFUT CATA FOR GPOUF 16:

X CPOUF NUMEEP OF HEALEP ANLC OUTFUT

NU NUMBER OF CATA IS N=2tNU

IF FFT=1 IFFT=-1

™ N POINTS REFPFESENTEL THE TIME "TU"

FFT REAL PART: CATA IN FNCI1, D)
IMAG.PART: CATA IN FNC(2,1)=¢

IFFT REAL PART: DATA IN FNCI1, D)

IMAG. FART: CATA IN FNC2,1I)

TEST FREQUENCY: COSINUS 3 HZ

NU=S; S P2=6.2931852@¢3; S N=2tU; S X=9
I=@,N=-1; S C=FCOS(8*xF2xI/N); S C=FluC1,1,2); S
IF=1; S THM=|

16

C=FOUT(18)+FOUTC17)+FOUT(21)

11, "TEST FFT'", !!

"FREQUENCY = 3 HZ'",!!!; S C=FOUTC(13)
IR

Ui |
[}

page

o (HZ]  REAL IMAGINARE POWER", !
s PART FAPT SFECTRIM"

el

DF=1/TM; F l=@,N/2-1; L 17

N=2tNU; S P2=6.2831353¢3

T=P2/N; S S=N/2; S L=13 S @=S-1; § H=1=-NU
SR=FNC1,Q+S)+FNC1,Q)3 S CC=FNC1, @) =-FNC1,C+S)
D=FN(1,Q+S,DD0); S LC=FN(1, Q SR)

(Q) 16.18,16418; S @=Q-1; G 1£6.14

CL-NU] 16.20,16+42,16.22

L=L+1; S Sa2S/2; S H=aH+1; S P=N=-1; § Z=1/02r(-H)]
C=1

UsFITR(P%Z); S K=T*FN(@,U,NU

CO=FCOSC(K); S SN=IF*FSIN(K)
GR=CO*FN( 1, P)+SN*FNC2,F); S GI=CO*xFN(Z, P)=-SN*FN(
@=P=-S$3 S SP=GR+FNC1,Q); S SI=CGL+FN(Z, ®
CC=FNC1,Q)-GR; § D=FN(1,6,CD)

DD=FN(2,Q)=GI; S D=sFN(2,6,DL0); S C=FNC1., P, §F)
D=FN(Z, P, S1)

P=P=1; I CC=-S] 16+36,16.38,16.2¢

C2C+!; G 16.24

CF=S+11 16.40,16413,16.40C

P=P=-53 G 16022

X

27.@4s, IxCF, " 3 S K=FNC(E, L,HD)

1, F)

SP=22#FNC1,K)/N; S SI=2%FNC(2,K)/N; S FS=FSCTCSF*SP+SI*SI)

X706, 5P, " *, SIL " s FS, !

49
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MISCELLANEOUS

EXPRESSIONS —— ARITHMETIC EXPRESSIONS INCLUDE ANY EVALUATRBLE GROUP
OF NUMBERS OR YRRIABLES SUCH RS: A7, 2+3wX 0OR 22/7

MIGH SPEED PAPER TAPE READER CAN READ IN FOCAL PROGRAMS:

1> TYPE “OPEN.INPUT PTR:”

2> AFTER =~ IS TYPED OUT, HIT SPRCE BAR TO RERD TRPE
3) AFTER 7 IS TYPED OUT, HIT “CTRL/P‘

USING YOUR TERMINAL’S LOW SPEED READER, YOU CAN IMPUT PROGRAM TAPES
BY FTRST TURNING OFF THE ECHO WITH “OPEN INPUT TTY:; READING IN THE
TAPL. AND THEM TURNING ON THE ECHO WITH CTRL/P OR - OPEN INPUT TTY:, E’.

THE FOLLOWING 3 LINE PROGRAM WILL ASK FOR 18 NUMBERS FROM THE RERDER:

1. 6@ OPEN INPUT PTR:

(PS/8 WILL NOW OUTPUT R “~“ ON THE TERMINAL AND WAIT FOR YOU
TO SIGNIFY THAT THE TRAPE IS LOADED BY HITTING THE SPRCE BRR. )
18. 65 FOR X=1, 18; ASK ACX>

10. 70 OPEN INPUT TTY:, ECHO; COMMENT —- RESTORES TERMINAL TO NORMAL

HIGH SPEED PUNCH MAY BE USED TO PUNCH PROGRAM TARPES:

"4) TYPE “OPEN INPUT TTY:) OPEN OUTPUT PTP:; W
2> THEN TYPE ~OUTPUT CLOSE; OPEN INPUT TTV:, &

LINE NUMBERS -—- MAY RANGE FROM 1. @ THROUGH 31. 99 BUT DO NOT INCLUDE
WHOLE NUMBERS. VYARIABLES (OR ARITHMETIC EXPRESSIONS NOT STARTING WITH
“R’> OF THE CORRECT VALUE MRY BE USED IN PLACE OF LINE NUMBER REFERENCES
(EXAMPLE: “GOTO X”). GROUP NUMBERS ARE INTEGERS FROM 1 THROUGH 31 AND
REFERENCE GROUPS OF LINES IN “DO”, “WRITE’, AND ’ERASE’ COMMANDS.

MERGING PROGRAMS “R” AND “B” IS DONE WITH A SERIES OF COMMANDS WHICH
CONVERT “A” INTO A PS/3 EDITOR COMPATIBLE DATR FILE AND THEN BRING IT
IN “ON TOP” OF FPROGRAM “ B~ :

1> LIBRARY CALL A

2> OPEN INPUT TTY:

'3) OPEN OUTPUT A (STEPS 3-4 WILL NOT OUTPUT ON TERMINAL)

.43 OUTPUT CLOSE; OPEN INPUT TTY:, ECHO

‘83 LIBRARY CALL 8

6> OPEN INPUT R CWAIT FOR 7 ON TERMINAL, THEN HIT “CTRL/P’)
7> LIBRARY DELETE A. FD

THE MERGED PROGRAM WILL NOW BE IN YOUR PROGRAM BUFFER.

e
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PRECISION —-—— IF 4108 DIGIT PRECISION IS NOT RETRINED THROUGH THE INITIAL
DIALOGUE, YOU WILL HAVE 20% MORE YARIABLES BUT ONLY 6 DIGIT PRECISION

PIP - A PS/8 SYSTEM PROGRAM WHICH CAN LIST YOQUR ENTIRE OEVICE
DIRECTORY. TYFE ‘R PIP” TO PS/8 MONITOR THEN ‘DEVICE:/L’ TOQ LIST
DIRECTORY. WHEN TRANSFERRING FOCAL PROGRAM FILES WITH PIP, BE SURE
TO USE THE “/I1“ OPTION AS THEY r.RE CORE IMRGE FILES -—— NOT ASCII!'!

PROGRAM MAMES -—— MAY HAVE UP TO 51X ALPHABETIC OR NUMERIC CHARACTERS.
FOCAL RASSUMES ‘. FC’ OR ‘. FO° EXTENSIONS FOR PROGRAM AND DATA FILE NAMES.

PROGRAM SI12E —— WITH STANDARD FEATURES, PS/8 FOCAL PROGRAMS MAY BE
7 BLOCKS LONG (ABOUT 3S8@ CHARACTERS). IF FILES ARE DELETED THROUGH
THE INITIAL DIALNGUE, 11 BLOCK PROGRAMS ARE POSSIBLE.

PUSHDOKWN LIST OVERFLOW —--- WHEN A PROGRAM USES A “DO’ OR ‘LIBRARY GOSUS”
COMMAND; FOCAL RECORDS THE LOCATION IN ITS PUSHDOWN LIST SO THAT 1T CAN
RETURN’ TO THE NEXT COMMAND AFTER COMPLETING THE -DQ’ SUBROUTINE. IF
TOO MANY SUBROUTINES ARE REQUESTED, THE LIST WILL OVERFLOW. TO REMEDY
THIS SITURTION, REDUCE THE NUMBER OF BLOCKS OR SUBROUTINES IN PROGRAM.

STRINGS -—- ARE ANY SERIES OF CHARACTERS SUCH RS: -

HELL.O

122. 5

$99. 9S

NOW 1S THE TIME FOR ALL GOCD MEN .. ..
TEST34

THE ABOVE STRINGS WERE TYPED BY SURROUNDING THEM WITH QUOTATICON
MARKS AS IN LINE 22. 25.
22. 25 TYPE * HELLO"!

STRINGS MAY ALZ0 BE PRINTED OUT CHARACTER BY CHARACTER USING THE
“FOUTC()” FUNCTION; INPUT OF STRINGS MAY BE HANDLED WITH THE “FINCG?
FUNCTION. LIST THE INITIAL DIALOGUE FOR AN EXAMPLE.

THE ASK COMMAND MAY BE USED TO INPUT AND COMPARE 6 OR 1@ CHARACTER
STRINGS (DEPENDING ON PRECISION RETAINED IN INITIAL DIALOGUED>. IT
IS BEST TO RETAIN FEATURE “8° IN DIALOGUE WHEN USING THIS TECHNIQUE

22 8@ ASK “ANSWER YES OR NO? *, AN3 COMMENT ’YES OR NGO’ SUBROUTINE
22. 82 IF (AN-QYES>22 84, 22. 86

22. 84 IF (AN-ONO>22. 8,22 88,22 ¢

22 86 SET X=2; RETURN

22. 88 SET X=i, RETURN

«00 22 8 .
ANSWER YES OR NO? VYEP
ANSWER YES OR NO? NOPE
ANSWER 7ES OR NO? YES

PROGRAM CONTROL WOULD THEN RETURN TO THE COMMAND FOLLOWING THE
SUBROUTINE CALL (DO’ OR “LIBRARY GOSUB” > WITH X EQUAL TO 2
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»
VARIABLES

VARIABLES --- SOME EXAMPLES INCLUDE: R, K;'Z?, P2, AN, QU, PI, NUMBER
CONLY THE FIRST TWO LETTERS WILL BE USED> =--= VARIABLES MAY MNOT BEGIN
WITH AN “F° OR A DIGIT.

SUBSCRIPTING -—- VARIABLES MAY HAYE UNIQUE SUBSCRIPTS FROM -2048
THROUGH 2847 ALTHOUGH THE TOTRL NUMSER OF YARIABLES IS STILL LIMITED
BY CHOICES MADE IN THE INITIAL CIAL.OGUE. NOTE THAT THE SYMBOL TRBLE
WILL ONLY ACCURATELY OUTPUT SUESCRIPTS EETWEEN @ AND 59, :

PROTECTED VARIABLES ——— “ !, “" AND “# CANNQT BE “TYPED”, ‘ASKED”
OR ZEROED WITH THE - ERASE® COMMAND OIRECTLY BUT RARE OTHERWISE NORMAL
VARIARBLES AND MAY BE USED AS SUCH IN “SET-. 7IF’, “GOTQ”, “FOR” AND
OTHER COMMANDS. “#, THE SYSTEM STATUS VARIABLE, IS “SET” TO SPECIAL
CODES BY THE INITIAL DIALOGLE.

INITIAL COCIALOGUE

INITIAL DIALOGUE -—- ASK FCCAL-S INITIAL DIALOGUE FOR “HELPZ WHICH WILL
L 5T OPTIONS OTHER THAN STRANDARD FEATURES. BY NOT RETRINING FILES
(FERTURE #4) PROGRAM SPRCE IS INCRERSED FROM ASOUT 2500 CHARACTERS

(7 BLOCKS) UP TO ABOUT 53@8 CARACTES <11 BLOCKS). IF FEATURES S

AND 6 ARE BOTH REQUESTED, 6 WILL BE IGNORED.

THE SYSTEM STATUS VARIABLE. “#°, LIKE “'“ AND ~ "~ CANNOT BE - TYPED’
“ASKED’ OR “ERASED” BUT IS OTHERWISE A NORMAL VARIABLE. THE SYSTEM
STATUS VARIABLE IS “SET” TO THE PRODUCT OF THE CODES REPRESENTING
'FEATURES CHOSEN IN THE INITIAL DIARLOGUE

FEATURE , COOE

‘e NO OPTIOMAL FEATURES ................ 1
‘q’ FSIN AMD FCOS FUMCTIONS ............. 2
r2 FSIN, FCOS, FLOG, FEXP AND FATN ..... 3
23 EXTENDED PRECISION <13 OIGITS) ...... S
‘47 FILE COMMANDS . ... ... ................ I'e

- LEADING SPACE IN "TYPE” .........  m o 11
6’ ‘=’ AUTOMATICALLY PRINTED EY ‘ TYPE” . 13
“ 9 77 AUTOMATICALLY PRINTED EBY “ASK” .. 17
.- ‘& IN POWERS-OF-TEN NOTRATION ....... -1
‘9 FEATURES 2.3.4 ................0..... 219
’YES” STAMDARD FEATURES 2.3.4. S ........... 2318

THE NUMBER OF ORDINARY VARIABLES PERMITTED DEPENDS ON WHETHER EXTENDED
PRECISION OR EXTENDED FUNCTIONS ARE RETRINED:

MO EAXTENDED FSIN & FCOS FSIN, FCOS. FLOG
FUNCTIONMNS ONLY <D FLOG, & FEXP (2>
6 DIGIT PRECISIONM: 22 196 118

18 DIGIT PRECISION: 185 163 98

&
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COMMANG EXECUTION TIMES

S & 18 DIGIT PRECISION YERSIONS OF PS/8 FOCAL, 1971 WERE USED TO TEST

THE COMMAND EXECUTION TIMES IM MILLISECONOS ON A POP-8 USING A TUSS
OECTAPE FOR INPUT AND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCREASE

AS LINES ARE REFERENCED TOWARD THE END OF A PROGREM AND VARIASLES ARE.
USED FROM THE END OF THE SYMEOL TRSLE.

COMMAND € DIG 18 DIG  COMMAND 6 DIG 1@ DIG
ASK X ... 13.42 13.S7 S M=H=H ......... .. .. 6.98 7 @2
AR 13.98 13.89 S H=GwG ...... ... ... . 7.75 8 SS
ALY 25.83 2536 S wabwH ... ... .. 8.47 9. 93
COMMEMNT .......... . .. 1.58 1.5 S w=GoG ..... .. . . .. 8. 74 18 34
= i 8.5L @8.51L S WaMsoH ... 3.76 18.29
O L2 L 16. 98 13 38 S X=444444/49444949 . 1S 48 17 12
D13 ... ... 1S. 91 18 22 S ¥=444444/333333 ... 1S S6 17 39
FOR X=2. 45 .......... 14.94 1581 S X=iE10/1E-18 .. . . . 59. 11 ?79. 77
Fovmi,a, ... ... ... .. 14. 60 14. 67 S X=1E180/1E-180 .... 357 57 657. 99
FoXet,2 ......... . .. 18.13 1823 S X=FABSC> .......... 5.89 6. 15
FX=t,4@ ........ ... S8.27 38.63 S X=FABSCG) ......... 7.31 737
GO 1.3 ............ .. 14.43 16.74 S X=FABS<4> .. ... .. .. 9.5 9.68
GL3........00.... 14.27 16.52 S X=FABSCH> ......... 7.35  7.4@_
GZ . ... 9. 45 18.28 S XaFABS(444444) .. .. 10.63 19 7
IF (=101 3,1.3,1.3 .. 20.87 23.22 S X=FSQTCG) ...... . . . 22.73 3L 77
[¢=232.3.4.3,43 ... 28.69 23.04 S x=FsQT<4y ... . . 2s. 07 34. 06
[ CL)L.3.143.4.3 ..., 16,78 12.18 S %=FSGNCGY . . .. . . 8.e1 7 s@
[ €131.3,1.3,4.3 ..., 28.47 2279 S ¥=fITRCGY ... .. 3.29 9 34
T CN>L.3.4.3.2.3 ..., 18 84 28.38 S X=FRANC) .. .. 7.43 7.5
I ¢-2,22......... 15.85 15.70 S X=FEXPCG) ......... 26.%58 36.56
I SLO2Z2 voninn.. ., 11.93 12,77 S X=FSINCG) ......... 3169 48.29
Icvzzz.......... 15.84 15.88 S X=FCOS<G) ......... 33.32 %0. 06
1 NdZZ2 ... ... .. 12.63 13.46 S X=FATNCGY ......... 25.89 37 .18
RETURN . ........... .. 1.42 142 S X=FLOGCG) ......... 14. 78 48, 25
R i .81 .81 S X=FINC) ........... 6.24 & 32
S KaN ... ... ..., 4.19  4.11 S XsFINO+FING ... .. 11.29 11 33
S =L ... ..., 6.47 6.52 5 X=(TEN FINC)>*S1 ... 65. 37 &5 60
S M=G ............... 4.15 415 S X«FOUTCKD ......... 9.19 3. 28
S Xmd ... ..., 6.35 6.37 S X=FOUT(138> ....... 1191 11 398
S Xetwd ..., 11. 67 11.72 S X=FOUTCKI+FOUTCK) . 47.28 17, 29
S MwH L., 416 4.18 S ¥=(10 FOUTCK>“S] .. 82 46 82 88
S X=d444d444 . 7.43 7.46 TYPE . ............... 119 119
S XaG+G ............. 6.8 691 T ................... 71 .71
S X=Ged ............. .33 9.3 T ............... . 132 1. 34
S Xeied ... ... ... .. 11,67 1271 T W ... ... ... 138 138
S MeHeH . ..., ... ... 6.3 697 T %ae ... . .. 1.46 1 46
S Amddddaden . 10.38 10.47 T " 444444 . 3.38 338
S5 X=44dddd+qd4dadd .. 13.69 1372 T 4 4444dant 406 4 .06
S XmGeG+G ......... . . .75 9.79 - T % 444444v, ' ... . 4.29 429
S K=GeCG+G ... ... .. 1151 1159 T H ... 16.20 26. 40
S X=G~J ......... . ... 26.80 34.47 T H ! ....... ... ... 16. 87 27.9¢
S X=d4=J ... ... ... 29 15 38 TAE2S ... ... ... ... 91. 20 163. 49
S M=4=1@ ........ .. . . 3162 39.29 T o20LES/P901ES ... .. 32.27 43.78
S ¥m4=10@ ... ..., . . .. 18S. 37 261. 78 T 100008.,100009 . . . 18.28 29.83
S AwHeH ... 6.94 6.98 T “(20 SPACESI"' .... 7.76 7 77
S X=G=G ........ .. .. .90 695 T 28! ........... .. 11. 56 11 59
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CHRNGING FS-/S FOCAL

FOR ADDITIONAL INFORMATIOM. YOI MAY CONSULT “ADVAMCED FOCAL TECHNICAL
SPECIFICATIONS” (ORDER NUMBER DEC-98-AJBB-DL FRUM THE DEC PROGRAM
LIBRARY, DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS).

NEARLY ALL USER PATCHES TO FOCAL. 1363 CAN BE ADCED TO PS/3 FOCAL, 1371

WITH ONLY MINOR ADAPTATIONS. SOME POINTS WHICH YOU MAY WISH TO CHECK
TO INSURE COMPATABILITY? INCLUCE:

1> SOME FOCAL INTERNAL SUBROUTINES AND POINTERS HAYE BEEN CHANGED
C(E. G. “POPAR” IS NOW A SUBROUTINE CALL). PS/S FOCAL ROUTINES WHICH

PERFORM IDENTICAL FUNCTIONS ARE INCLUDED FOR ALL COMMONLY USED
ROUTINES.

2> IN MOST CASES, THE “HOLE3S® IN FOCAL. 1353 HAVE BEEN FILLED WITH
PATCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE
RELOCATED. THE VARIABLE SYMBOL TRBLE AREA 15 RECOMMEMDED FOR
THIS PURPOSE (CHANGE “STVAR” TO ALLOM FOR PATCHES).

USER-DEFIMED FUNCTIONS REQUIRE POINTERS IMN “FNTRBF” AND “FNTABL”.
THE “FX” AND ~FNEW’ SLOTS HAVE BEEN FILLED WITH “FIN® AND ’FOUT”.
RECOMMENDED FUNCTIONS TO DELETE FOR EXTRA SLOTS ARE FDIS, FROC AND
FRAN DEPENDING ON THE NEEDS OF YOUR INSTALLATION.

4> FOCAL PROPER NOW RESIDES IN FIELD 1 (STARTING ADORESS 10208>. ANY
PATCHES TO FOCAL MUST BE LORDED INTO FIELD 41 TO OVERLAY FOCAL. THE
LIBRARY ROUTINES, PUSHDOWN STACK., AND TEXT STORAGE USE FIELD Q.

THE FOCOVR. PR SOURCE FILE CONTAINS ALL PATCHES MADE B8Y PS/8 FOCAL TO
FOCAL PROPER AND SHOULD BE EXAMINED TO INSURE THERE ARE NO CONFLICTS
WITH A USER PATCH.

SOME TERMINALS HAVE -ESCAPE” OR “PREFIX’ IN PLACE OF “ALT MODE”. TO
CAUSE PS/8 FOCAL TO RECOGNIZE THE NON-ALT MODE. FIRST SAVE IT ON THE
SYSTEM DEVICE. THEN GIVE THE PS/8 MONITOR THE FOLLOWING COMMANDS:

. GET S¥YS:PFOCAL

. 00T ,

17002/9375 233 (ESCAPE> OR 376 (PREFIRD
6

. SAVE S¥S:XFOCAL

IF PS/8 FOCAL 1S TO BE USED IM THE PREPARATION OF NUMERICAL CONTROL
TAPES, IT WILL BE NECESSARY TO MAKE R CHANGE SO THAT FOUTC(141> WILL
NOT AUTOMATICALLY OUTPUT BOTH A CARRIAGE RETURN AND LINE FEED. TO OO
THIS FIRST SAVE PS/8 FOCAL ON THE SYSTEM DEVICE. THEN GIVE THE PS/8
MONITOR THE FOLLOWING COMMANDS:

. GET SYS.FFCCAL
. 00T

17354174451 4483
“C

. SAVE SYS:NFOCAL

CHARACTERS OQUTPUT WITH “FOUT’ WILL NOT CHANGE THE “TAB” POSITION.
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COMMANDS

ELEMENTRARY COMMANDS

INDEX FOR HELF®

SYMBOL S

ARITHMETIC S'/MBOLS

ASK
COMMENT
CONTINUE
(o8]
ERASE
FOR

GO

GOTO

IF
MOOIFY
QUIT
RETURN
SET
TYPE
WRITE

LIBRARY COMMANDS

LIBRARY CALL
LIBRARY DELETE
LIBRRARY GOSUB
LIBRARY LIST
LIBRARY RUN
LIBRARY SAVE
LIBRARY EXIT

FILE COMMRNDS

OPEN INPUT

OPEN CUTPUT

OPEN RESTORE INPUT
OPEN RESTORE OQUTPUT
QUTPUT CLOSE

)

EXPONENTIATION
MULTIPLICATION
DIVISION
ACOITION

- SUBTRACTION

(> PRARENTHESES

(] SQUARE BRACKETS
<> ANGLE BRACKETS

+ "\ #

SPECIAL CHARACTERS

RETURN/LINE FEED
CARRIARGE RETURN
TRB
QUTPUT FORMRTTER
SYMBOL TRBLE
QUOTRTION MARKS
TRACE
POWER-QF-TEN (&1
RUBQUT KEY
CTRL/C
CTRL/G (BELL]
CTRLA/L
CTRL/P
LINE FEED KEY
€ KILL LINE
RETURN KEY
ALT MODE KEY
SPRCE KEY )
,»  COMMA
; SEMICOLON

* -

MO 2N

FUNCTIONS

FABS. ) RBSOLUTE YALUE
FADCC > ANALOG-DIGITAL
FATNC > ARCTRANGENT
FCOS¢ > COSINE

FDISC > DISPLAY

FEXPC ) EXPONENTIAL
FITRC > INTEGER

FLOGC > LOG <¢BRSE E>
FRANC > RANDOM NUMBER
FSGNC > SIGN PART

FSINC > SINE

FSQTC > SQUARE ROOT
FINC CHRRACTER INPUT
FOUTC > CHARACTER QUTPUT

MISCELLANEOUS

CHANGES FROM FOCAL, 1969
DEVICE NAMES

DIRECT COMMANDS
ERROR CODES
EXPRESSIONS

FILES

HIGH SPEED READER
INDIRECT COMMANDS
INITIAL DIALOGUE
LINE NUMBERS

MERGING PROGRAMS
NAMES OF FILES
PRECISION

PIP

PUSHDOWN LIST OVERFLOW
SAMPLE FILES PROGRAM
SIZE OF PROGRAMS
STRINGS
SUBSCRIPTING

SUMMARY OF COMMANDS
TRB

VARIABLES

THE HELP PACKAGE FOR PS/8 FOCAL. 1971 PERMITS THE ON=LINE REVIEW OF ANY —

OF THE RBOVE WCRDS.

PHRASES OR SYMBOLS.

HELP IS AVAILABLE ON A DECTARPL

WHICH SHOULD BE MOUNTED ON ORIVE #1 HAVING BEEN ASSIGNED THE NAME “DSK:“.
‘HELP” IS REQUESTED WITH THE -L " HELP’ COMMAND ("LET’S GET HELP")> WHILE
THE USER IS WRITING A PS/E FOCSL PROGRAM.
PROGRAM (SAVED AS “FOCAL. TM” > WHEN HE HAS HAD ENQUGH “HELP‘.

HE WILL BE RETURNED TO HIS
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LAEH

CECIMAL ASCII COoDES

g

FOR FINC> AND FOUTC<CD>

CODE CHARACTER CODE CHRARACTER COUE CHARRCTER ¥
128 CTRL/SHFT/P 160 SPRCE 193 A s
(LEADER)> 161 ! 154 B s
129 CTRL/A 162 * 195 C
138 CTRL/B 163 # 196 D .
131 CTRL/C 164 $ 197 E i
132 CTRL/D 163 % 198 F -
133 CTRL/E 166 & 199 G
134 CTRL/F 167 ~ 200 H !
135 CTRL-G (BELL)> 188 < 2e1 1 -
136 CTRL/H 1638 > 202 J
137 CTRL/1 170 = 283 K -
138 LINE FEED 171 + 204 L ;
139 CTRL/K 172 ., 285 M .
140 CTRL/L 173 - 206 N i
141 CARRIAGE RETURN 174 . 207 O ¢
142 CTRL/N 17% / 2e8 P R
143 CTRL/O 176 @ 299 @
144 CTRL/P 177 1 218 R sy I
143 CTRL/Q 178 2 211 S 51
146 CTRL/R 179 3 2122 T
147 CTRL/S 180 4 213 U
148 CTRL/T 181 S 214 v £
149 CTRL/U 182 6 215 W i
150 CTRL/V 133 7 216 %
151 CTRL/W 184 8 247 v =
152 CTRL/X 135 9 218 2 -
153 CTRL/Y 186 : 219 ¢
154 CTRL/2 137 270 \ -
1SS CTRL/SHFT/K 188 < 221 1 3
136 CTRL/SHFT/L 189 = 222 - -
1S7 CTRL/SHFT/M 190 > 223 ¢
158 CTRL/SHFT/N 191 ? 253 ALT MOOE .
1S9 CTRL/SHFT/Q 152 @ 2SS RUBOUT &

FOUTC144) WILL QUTPUT A RETURN/LINEFEED; FOUT(43) WILL
OQUTPUT A CARRIAGE RETURN ONLY. CODE 144 (CTRL/P> IS
PS/8 FOCARL’S BREAK CHARACTER. 224 THROUGH 2S@ ARE
LOWER-CASE LETTERS ON SOME TERMINALS. MANY TERMINALS
USE SHIFT/K, /L, AND /M FOR “C’, “\’, AND * ¥. =

CODES @ THROUGH 127 ARE SIMILAR TO 128-255 EXCEPT THAT
THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS
EQUAL TO 2ERC. 7 N



PS8 FOCHL. ILS71 ERROR COoOCcES page
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ERROR CODES VALID OMLY FOR &-1/71 VERSION OF PS-/8 FOCAL

cCoocE EXFPLAMNATION

?729. 09 MANUAL START FROM CONSOLE

791. 99 BRERK FROM KEYBOARD YIR ’ CTRL/P’

231. 48 BRAD LINE MUMEER

?791. 91 GROUP NUMBER LARGER THAM 31

?31.;3 ZERO IS ILLEGAL LIME NUMBER

?32. 32 DO’ REFERENCED NON-EXISTENT GROUP

792. S2 D0” REFEREMCED NON-EXISTENT LINE

?83. 8S NON-EXISTENT LINE AFTER ~GOTO” OR “IF”

793. 28 ILLEGAL COMMFAND

?94. 23 BAD VARIABLE IM “FOR’ OR - SET” COMMAND

784. S2 EXCESS RIGHT TERMIMATORS

704. 60 ILLEGRL TERMINATOR IN “FOR” OR ~SET’ COMMAND

?8¢. :3 MISSING RRGUMENT IN DISPLAY FUNCTION

795, 48 BRD ARGUMENMT IM “MOOIFY’ COMMAND

?96. 86 ILLEGAL USE OF A FUNCTION OR MUMBER

7088, 54 TOQ MANY VYARIABLES

?797. 38 NO OPERATOR BEFORE PRRENTHESIS

2?97. :9 FUMCTIOM ARGUMENT MISSING

?07.;6 ILLEGAL FUNCTION OR DOUBLE OPERATORS

298. 47 ENCLOSURES OO NOT MATCH

709. 11 BRC ARGUMENT IN “ERASE” COMMAND

?748. : S STORASE FILLED BY TEXT

?41. 35S INPUT BUFFER OVERFLOW

743. 28 BRD RESTORE COMMAND

74S. 51 ATTEMPT TO WRITE PRST END-OF-FILE

720. 34 LOGARITHM OF ZEROC REQUESTED

722. 23 NOQ OUTPUT FILE TO RESTORE

722. S1 BRO FILES “OPEN" COMMAND

723. 85 DATA FILE NQOT FOUMD

723. 45 NO I[MPUT FILE TO RESTORE

723. 38 TOO MAMY DISITS IN NUMBER

?23. 39 PUSHOOWM OVERFLOW, PROGRAM TOO LOMG

724. 89 TWO PERINCS IN FILE NAME OR NO NAME

?2s. 37 BRD CEVICE OR 2 PRGE HANDLER

?26. 18 BRO LIBRFARY COMMAND

?28. S8 MO PROGRAM MAMED BY ~ SAVE” COMMAND

?26. 99 EXPOMNENT T LARGE OR NEGATIVE

727. 18 PROGRAM NOT FIOUND

727. 14 s LIBRARY CALL® FROM NOM-DIRECTORY CEVICE

?728. 936 LIBRARY LIST” OF NON-DIRECTORY DEVICE

?28. 73 OIVISION BY ZERU

?729. 32 FILE RALREADY CELETED

?29. 68 DEVICE ERROF: WRITE LOCK OR PARARITY

?29. 91 CANNOT OPEN OUTPUT FILE

?730. 95 IMAGIMNRRY SCOUARE ROOTS REQUIRED

?31. <7 UMRYRAILSBLE COMMAND OR FUNCTIOM

? ATTEMFT TO FERD PRST EMD-OF-FILE C(INPUT IS
SWITCHED TO TERMINAL AND PROGRAM CONTIMNUESY

NOTE: TYPE =. TYFE ». TYPE L OR TYPE > OUTPUTS A STRING
OF ZERDES. THIS CRAN BE STOPPED BY HITTING “CTRL/P-.

SHOULD Yo EZPERIEMCE A PS/3 MONITOR ERROR SUUCH AS
ATTEMPTING TN WRITE OM AN UMSELECTED CEVICE. IT IS
BEST T RE-EMTER FOCAL THROUGH THE INITIAL O IALOGUE.

~

v
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PSS FOCHL. 1LS71
SUMMAR'Y OF COrMMAMNGS

e ELEMENTAR'Y COMMANDS :
WASK X . ACCEPT VALLUE OF X FROM INPUT DEVICE
wCOMMENT . . . T I3MORE REST 0OF LIME
#CONTINUE . ... e OUMMY COMMAND
*00 [LINE OR GROUP NUMBERI . . ........ .. SUBROUTINE CALL
RERASE . . ... ZERO YARIABLES
*ERASE <LINE OR GROUP NUMBER> ... .. ... ... ... ..... .. DELETE LINE OR GROUP
#ERASE ALL ... .............. o CELETE ENTIRE INDIRECT PRUGRAM
#FOR X=€1[.E21, E3; CCOMMANG ] . ... .. ... COMMAND REPEATED (E3-E1: E2+1 TIMES
#GO START PROGRAM EXECUTIOM AT FIRST LINE
*GOTO <L . SEMD PROGRAM EXECUTION T LIMNE L1
«IF (E1>LAl.L2.L3Y .. ... - 8, UR + WRLUE OF EL GIVES MEXT LIME EXECUTED
WMOCTFY L EDIT LINE L1
LT STOP EXECUTION
ARETURM .. .. TEREMIMATE A "7 OR “LIBRARY SOSUE” SUBROUTIMNE
+SET H“=CMUMBER. VARIABLE 0Of EXPRESSIOMZ ... .. ... RSSIGM YRLUE T YARIABLE
+TYPE [NUMBERS. VWRARIRBLE:S. E-FRESSIONS. TEAT IM CGUOTES. ', # ., § OR %1
b TE CGROUP OR LIME NUMBERI ... ... . .. . .. LIST PROGRHM
e LLIBRARY COPMMENGS :
+LIBRARY CALL COEVICE: JCPROGRAM MAMED .. ... ........... LORD SAYED PROGRAM
#_IBRARY DELETE CCEYICE: JPROGRAM MAMED . .. .. ... ... .. .... UNSAYE PROGRAM
«_IBRARY GOSUB (COEWICE: JKPROGRAM NRAMEZ: (GROUP OF LIME NUMBER] ... . .. DY
«_IBRARY LIST (DPEVICE: XFIRST FILE TO BE LISTEDI .. .............. CRTRALDG
#LIBRARY RUN [DEVICE: ICPROGRFAM NAME> CLINE NUMBERI ................ CHAIN
#LIBRARY SAYE C(CEYICE: JCPROGRAM NAMED ... ................... SAVE PROGRAM
AU IBRRARY EXIT . . e RETURM TO PS/'S MONITOR
e FILE COMMAMNDS :
«IPEN INPUT COEVWICE: XLFILE MAMEIL. ECHOI ... ... ... . .. PREPARE TO RERD FILE
+«QFPEM JUTPUT [(OEWICE: ILFILE NAMEIL.ECHODI . ... ... ... PREPRRE TO WRITE FILE
*OPEM RESTORE IMPUTCLECHOY ... ... ..o .. RESUME IMPUT FROM FILE
+Z M RESTORE QUTPUTL.ECHOY ... ... .. . ... ........... RESUME QUTPWUT TO FILE
COUTPUT CLOSE .. oo OUTPUTS BUFFER; CLOSES OUTPUT FILE
e INPUT === ECHO . e INPUT IS ECHOED OM OUTPUT DEVICE
e QUTPUT ===, ECHO . . et QUTPUT IS ECHOED ON TERMINAL.

e GEMERAL FORP

<> EMCLOSE REQUIRED TERMS AMD [ ] ENCLISE OFTIONAL TERMS.

% IS A VYARIRBLE. EL, E2 AMND EZ RARE RARITHMETIC EXPRESSIONMS.

Li, L2, AND L2 RARE LINE NUMBERS. LIMNE AMO GROUP NUMBERS MSY

BE REPLACED B8Y ANY EXFRESSION NOT BEGIMMIMG WITH THE LETTER “A.
. FC ANC . FT ARE ASSUMED PROGRAM AMO ORTR FILE MAME EXTEMSIONS.

FOLLOW COMMAMOS WITH A SPACE. ONE LETTER AREBREYIATIONS PERMITTED.
CTRL.“FP 53 PSS FOZDAL S EREAK CHARARCTER

fvod

wx

B

iy

¥

V4
-

S |

3

£

S |

[3%:0-%

[ 3k

-

£

(750

[of

(e






(4]
o

<
.

.-
Ix7

/

: M [ [
-~
) o
o d
o=t (@]
o
. | ([
— — X
. ANE 3 4]
Cu - »* N
L * R.
S .
. Am ) 3
w D % .
[ Q
~ [EDR [CH
*
. [1) "2 S
<k - * <
(&) Ll .1
(@) " » o,
(19 - % )
MR -
[A4] - ¥ (@]
o)
-..
U
- .
4 54
-
N NN N

= NN )T WO MmN — (N T U W

bl el e B B IR e IR U GV AN I SV I QVINC &V I G VR GV A VIR GV I AV o B &5 T G o5 T 9 T 00 I o0 I 40 B 30 JX 3 ]

(2N
(.
Lo BN
L B S
e
t
e 1%
(&)
okl
N
oo
wl
Q]
d
L
e
oy b
e L
(S Iy U
(.
il
-
-
(89
&
(&)

~y

(¥

0.

=
[}

-t

=]
-
v
-
-
e

(8]

()
(.

O
in
Na
)

I3

L‘.

Laxluu

e A

| o

> o>
Gl &

)

1971

Al
Fas s

/3 FGCC

es

(0
(19
&L
o3
[ o
(EN

O
u)

177

2l 3=

FCCr/L

N0 .

NN N NN N N N N N N N N NN N NN NN NN NN N

MG = )OOV MO NN ITW OO

()
)

4l

w
J

4



™ ~ N \ N * N i )

-
u. ~—
< (d bt ] (2]
) b b o i
<f, <l M\, — v o
O L) w [ 1 .
[®) o 0 ') [}
b e 2 =» 4 (.
" O o) (NS 8} o,
~ L8 ] b b 25 o) e i (o
N U [JRETTRR N | el ' -
U ) el b ) ] 0. -0
(TN I - o i 8] .1
& o, B u) 4 Uil [ T [ =] .
Lo O DA U B | - )
= AN OL L3 0) 0 o) e [*H oAt
11. ..—.ﬁ,bql. lOIT.A:_.._ 3 -
B s Ui e B R S o b
-4 A T2 o6 O ..~ oy <l v ol
FENTY | OO T e ) W L
R SRS IR B T I S S Y ) L) b
S LSRR oA SR & TV IR LI PR O B MR ue [T
(&) [ SRR IS I T | i t o U]
0N ~ m" L S TS T B T . . (.,
[ S S E-E 6 RS B E PR T3 1o b te) 1l
ey e 2 b e U i e 8 | — oS )
O« 7o owbu iz el b W — =
(&) ' RS e = NiA L T u e 0, —
B N ELUL Il BT [ o k) ) o
1 DY AN T ) ol o VN ) - 0 vl
OO B>l s o U ] v CO K3 [ V) e
IA«NCE..._nth_-...., 1 - (8] .A.rn,,.~
AR TR I I T B T A e - O 0L,
[CO L D L T oyt NERES 1o uted
S ) ) bz uvo b 4w - e e VDL
LDt Ow IRTE & (@] o U) e 33000
L) B (& J T U ¥ PR V] = Se st O
[TOR T C P I B LY e (L m € vo it
(11 I SRS I RrSPRSPE  & B T 5 I A 1 BRY Y]
M el N M A D [T | T2 e b XD
Q) - ([ K3 SN M (P IR N T I
U) < R B B 1 Lo i3 -
LVZ I TV I TN | ' AT 1Y [ SO [
SR L IR LA S T ) 1) -
iR AT B LTSS IR T b o
NG TIINIRY 3 SORSCEN SR PR PR Iy I L o
NN N NN N NN NN NN NNN NN NN NN

&55739@1234:.677.9QIZ?A...:,C.(Q.Q,E....23/4:.5739@
YT AT AW WEUWLWW U U DWW W WO ettt

N’
!
\

p



(&4}
e

~!

(&8}

R3]
0

-

~Y

.

imn

[
Y

(5]
0.
L
[

ire

/ WAS CUSEL

..

.
in

1971

Ed

v

C
FEQOGRANM

Fo
L)

u)
.,

CECUS

N

N

N

\ \
7]
M| -4
N | X
LN | DO A o
~ e W —
wl )
' u)
] LED B ..m
| (ST | (B
N [ I N (9]
=/ 0w 9
2 Loy
tre (£ —
N u)
o )0 e
3% I P (in ]
Ly ok
r. {.. ]
L. L
-4 -4
[ | ™
(& -
(L o1
s
= Q. o
W O
S . e,
Eeop, .
[& I TN (18 I
P> o
] PO |
b 0 0.
. (&) ~ W
o N bt I
% I LR OO
uv)
~ u.,u
(7 (S
w) [y
(@& (.
Aj¢ J

NN NN NN NN

Ca
«)
]
™M
8|
L
w
(@]
(LN
>
Q.
‘il
.
(84
—
-
.I.
e
w
LD ]
[N

[EN .

.

uv) Nt
ot

O )

t W

[ ] —

(1)

[ ]

8}

.-

1

NN N

5

4, W

0.

‘D0

O m

.

T,

W

=0

€ b

*-e

LS

£ W

[( ™

o N

| Coprery

(I |

b3

of =

[ DN

[ S AN

w

0O

(& ] mh

<. . ..

.

I T} BN

(O

o ~

0, 1 (€]

e 1L -
(B}
—...
K o
Q
-
e |

N NN N

«
-

ALCITICHAL

-CONVEFTEF

CECUSCOFE

&/

~1e3

14C19732) 2,

SWOITNOVENEO WO T OE MW =0T OE O — WO T W
(o QN ATRAANEAATE A AT AT o 0 B L AT o 8 T 0. N o S @ AU 0. WK N @ A & IR o N & AN N GO G IO S [ N GV SV SV I S5 IR I B ]

Rl I I I R e el el ]



v

116
117
113
1135
12¢
lel

n
n

»}
J

ice
124

126

n
n

ny
]

}

._.
€303 €D (D () ) () FD ) (D N
IO s (0N —

N WO W

LN

PR ey

e b= st bme b= s

I~

=

Oy (R en (R (n (
SRR S Y IS IS N

— e = b= o

——
[s WU
(D N) —

1€4
1€8

166
1€7

n

NANNNNNNNENNNANSNN

NN N NN NNNNANN

NN N N N N N N N N ONYNNNNNNANNNYN

"
)
e
'R

Lol
.

oy
R RN
ey m
o

-—
~

4)

€)

—
W)
N

~

FS/2 FCOCeL (L
SVEPLAY WITH
7Y .LCACEER VIA

O

e

STAPT ALLFES

]

(VY]

-?_‘9.

(18}
()
‘\
AN
(D]
ny
N

]
M

T
¢
m

ECUS MCe: FCOCALZ-17T) ANL
AN QS/73 cysTEM CF YITA THE
THE HAICHi SFEEL EEALEFR.

S: 122¢¢

EEEEE RS R EE EEEEEEREEE S ]

Froire ST&ES
FCCrA& WILL S
CrE. AFTEF YC

T FTEE 7

e )

led e WWesSl w L e

ZAL ?

YES:
=
PCFE

A

AXZ2 ?

e

»
9
~
|

~

NG

“L3-dA ?
1i0 s
S i
IO .
et \J o

o 2t F Tore et oo - =7 "
it eiie ‘@ Fema o g
TAFT TAL FS/2 Fllha I1WLITIAL
UF BEFLY THAE FFOC
SiATLVAPE:
LJAZ THE FOCAL FATCHES
3/1 EAE

TNCTIONS "FLEZS™

~ALCLKO) M
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COMMANCLCS:

x U2THE CHLY I
CTEL/A- =C0ME(
CTEL/Z- = LILE
CTEL/E- = CaUs
CTFL/Hd=- = EBACK
CTFL/N=- = T ¢
CTFL/0- = CAFE
CTFL/G-  InCE
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CATA MAY ALSC EE TR T THE SamiE TIiCZ
EUT TO MAXE THZ FILE T, 1T MUST EE
CLGSEL WITH Taz 'G C S ILe HOTE THAT 2NY
TYFING EY THE FPOC=al wlia C2 INTC ANC
CESTECY TAE CCNTENTS QF THZ CLaTs FILZ
UNLESS THE FPCGRAM FIRST QFENS CUTEUT TO
THE TTY TC PESTOPE THAT LEVICE. HCWEVES IT
IS NOT NECESSARY TO SESTOSE CUTFEUT TS
THE FILE CEVICE, &JL 'Q0 3 TTY:' Cal E
ISSUELD IMMELCIATEILY AFTEPR THE COMANLD TT
CFEN THE CAaTA FlLZ.

S <Y 32

FaF 8T sl 1y

' 1= c< : 3
THE FILE 7&K SEERAT RITASET 258E
TAZ TXISTING FioE =ILC EFLNES TEE BERE
LEVICET H&ANILER INTC THEE SFY e
EEFOFE ATTEIFTING TO USE THE FILE, YOU
MUST 11 Cell 70 F2 o WITH &l AFCUMENT
QOF ZESQ! THIS CALL  TFLISTEFS THZ FILE
ACLFESS FPAFALMETERS ANL LCEVICE HZANILEF
ECINTEFS FFCM INPUT TC QUTFUT. [ULTUT
ANL CUTFUT MAY THATW EBE SESTOPEZI TCO TH:Z
TELEZTYFE (NOT & FS/2 LEVICE) &NID TX
USEL AS CESCPIEEL AEQVE. LCATA CAN EE
INFUT ANLC QUTFUT AS LCONG AS VYOU L[O NOT
ATTEMPT TC EXCCEITEL THE WLENGTHE 2F YOUE
FILE, IN WHICH CASE AN EIFFQP MESSAGE

wlli EE
CWH
CAN

LT LONCEP THAN NZCESSAF
FX(2¢47,¢) AS TAE L&ST

EEFOFE CLSQI\JG) MAKING
THE IMUM SIZE EALLOWL
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NOT CLOSE A
0= CHRANGING
INSURE THAT THE LAST Cd
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LAPGEE 0P SMALLZEIR THAU
INSURE THAT THE ;ASL CH
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CEVICE.
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EN EUILLCING A& [CATA FILEZ
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AZLET.
C FILZ. vHIN ALLING
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421
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FUnNCTION FLAZ
=

432 / EQUTINE TC CLZAS THE E¥TEFMNS&L SIEZ SECISTES,
433 /T CISAELE THE ENAEZLE PECISTES &NL T2 CLZar
L3l / THEZ FLACES OF THE AXER eayL-ColivESTZS

L e /

LCE /o FOCAL FUHMCTICN

&27 /

423 / SIT LUMEV=FLAZ(®)

433 / EEEE R R PP R

L4l

&ul

42

443

LLs

45 / FOUTINE T0O CCNT=C THE FEZMN LIFT OF &

L4¢E / X=Y¥=-FEECOFLERP WITH/VITASUT NULL-LCETEXTOF,

447 /

443 / WITH MULL-CETEXTCF: CHANWNNEL "Sg" WwILL CGIVE
449 / THZ "SZEXK-PULSE". THE "FLOT-COMFLETE-
4sg / FULSE'" OF THE PRECCSLEPRP MUST ESE NECATIVE
L% / ANL SENL TO THEZ "EXTERPMNAL-CLOCK-INFUT".
482 /

483 / WITHAOUT NULL-LDETEXTOS: CHANNEL 'Sg" GIVES &
434 / FULSE TO CONTECL THE FEN LIFT. THE

4SS / SFEEL IS CONTSOLLEL BY THE RC-CLOCK.
45€ /

457 / FOCAL FUNCTION: -
483 /

4S9 / SET CUMMY=FLAZ( 1, XD

4€¢C / LR SR EEE L EEEE ST BT

LE | /

LE2 / al=¢ WITHE JULL-CZITIHTCR

483 / 1 WITHIUT NLLL-CETEXTCE
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S¢, =1, 2, F2; PULSE LENGTH IS
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FCCAL FUNCTICN:

SET CUMMVY=FLABR(Z,X1)

3 AC A A A R K K A R OK X K KK X K R
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FOUTINE TC WAIT Gl A& 2C-CLCICK- OF

ZXTEPNAL-CLOCK~-FULSE
FO0CAL FUNCTION:

SET CUtMMY=FLAE(S)
3 3 A K K AT R KKK

anrTTINTT =N =5 ® T = ~ . AT -
;O'...I.cb 3 ValT 73 & _CY__:‘_S o
SCCCTRISE CI A0 NE ritepee

stalad b2l CLBGE SF ILEFUT.

SOC2L. FIICTIOAN,

o N — LIRS &t

SET LUMNMY=FLAZ(E,X1,K2)

4K KO K X KK KK K K KKK K KKK X K KK

=C=-CL3CK,

1= sLov
¢ EBC-CLOCX, FAST
2 CEYSTAL-CLSCH
4 EXTEIFIAL-CLOCK

£221s 000, 4095
CCUNTEF

FOUTINZ TC SYNCHEPCIIZEZ AJNLC COUNT T

OP =XTEFRNAL CLOCK TIME. THE TIME [
THE FL«F.&C..

FCCAL

0
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SET TI=FLAEB(T,K1)
R R R ORI K KO

X1=CLOCKX FLAG CCULuTE
Kl=lseees2247
K1=(CLCCK TIME) ™
SMALLE= THAN 15877

TI=TIME OF CLGCX
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1831 D FRL3I-VIE

POUTINEZ TO CET FE !
THE LATA BUFFER OF FIELL 2
FQCAL FUNCTIOU:
SET A=FN(1, D)
A A A KK MK R KK

/CATE AT FLACZ "IV

/1S AELT In "av
SET IZUMMY=FNCIL, I, &)
K A I K RO L KL KKK XK KK KK
£AEETE "AY LT ETSF:zC
s ~sCz "M
I=C, 1,004, 522 /.T'::,':T L=1
/ L=vQRL-FFZCIELD
I=2C0s1s0ees 739 /FC0URVI=¢
/ 3-WOEL FPEECISICE
TAE CATA CF THIS FH-rFLUuCTION USZ THE
SEME MEMORY FAPT &S THI FIC-FLmCTISN !
TAE CTATA OF THE FIOQ-FLHCTIC: &PE STOZEL
IN 9-VOFE-FFECISIDN; E.G. [F vYCU HAVE
2¢¢ LCATA WITHIN THE FIC-FUNCTION, YOU CAY
START THIS F”-rEHCTIO’ wiTd I=l¢eg
(4=-wQRLC-FRECISIGCH)
TAE LAST FAGE OF FIELD 2 IS FEOTECTEL

-



1 3

-~y ~J

T R R
OO (N (NN N U

M N — DN g™ (¢

3 -3

NN NN N NN N NN NNNSNSN N NN NSNNNNNN

FRIL 1931 ) FAL3I-USE £4/22/71 TAGE 19
FOUTINE TO GEIT/STCFE LATA FEOM/INTS
FIELL 3 FF.
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FOCAL FUNCTION:
SET A=FMC2,1) 3

R R 2 L 3 2 E E
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3 3 e o e R e oK XK K KK K K KK R K
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FOUTINE TO G:T ANL FLOAT A L[ATA OF TH:Z=
LATA SUFFER INTO THE FL.F.AC..

FOCAL FUNCTION:

SET A=FIC(Z, 1)

LEEE L LS L2 T
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FOUTIUE FCR INFUT LaTa LUFLNC FOCaL wia THE
“L3-Jda INTEFFACE: ZECELVZ LCaTi.
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