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PS/S FOGALJ i37i MAKES THE BE'~'ICE-INDEPENDENT F I L E  HHNDLING FACILITIES 

BATCHES TO F0CA11A.969 --- PtOST PROGRAMS GJRITTEN I N  FOCAL) 1969 H I L L  E€ 
OF t w s  DIRECTLY HVAILAELE TO FOCAL USERS. IT 15 A COLLECTION OF 

PROCESSED BY PS/8 FOCF(LJ1273. <SEE L IST  OF DIFFERENCES ON PAGE 2). 

PS/8 FOCAL, 1971 SOURCE AND BINARY F I LE5 PLUS DEMONSTRAT I ON PROGRAMS ARE 

COVER HANDLING HN5 PlAILINCi. CAD0 $%a FOR DECTAPE VERSION IF YOU 00 NOT 
INCLUDE YOUR OWN PSPB FORMATTED DECTAFE. 3 SEND REQUESTS TO: 

AVAILABLE ON DECTAPE OR PAPER TAPE. ENCLOSE $5 OR AN EXTRA DECTAPE TO 

SOFTWRRE DEVELOPMENT CiRO~JP, QM5 I 8 PORTLAND, OREGON 97221. 

THIS MANURL I S  INTENDED AS W REVIEWING FIIO FOR PERSONS WHO ALREADY HIWE 
SOME FAN I L 1 RR I TIT' 14 I TH FOCAL. R GOOD I NTRODUCT I ON TO FOCHL PROGRAMMING 
I S  CHAPTER fl OF' "PROQRAMMINO LANGUAGES" (3.970, $2>> ALSO USEFUL IS 
THE PS/8 USER'S GUIDE <NU. DEC-08-MEFA-D.* $3l. EOTH MAP BE FURCHRSED 
FROM THE DEC PROGRAM LIBRARYJ BLDG. 3-5, MAYNARD, MASS. 017%. 

TO USE PS/8 F O C A L , S 7 1  ON DECTAPE SYSTEMS (DISK USERS SEE PAGE 24): 

2) AT MULTIPLE DECTAPE INSTHLLHTIONS, THE HUTHORS SUGGEST THAT THE PS/8 
COMMAND 'ASSIGN UTAA.: CCK.: . '  BE GIVEN TO PERMIT THE LISER TO USE HIS  
OLJN DECTAPE AS THE OEFAULT DEVICE <C*SK : :I; THIS I S  REQUIRED EY THE 
"HELP' PACKAGE AVAILHELE ON DECTAPE FOR PS/8 FOCAL, 1971j 

3) TYPE *' RUN DSK : PFOCHL.' .; 

43 THE I N I T I H L  DIALOGUE WILL ASK I F  7 O U  WISH TO RETAIN STANDRRD FEATURES 
OF PS(6 FOCAL, 3.971. A '>'r'ES' WILL PRO'V'IDE 35813 CHARACTERS OF PROGRAM 
SPACE, 98 VARIABLES, 1G3 DIGIT PRECISION, FILES) WND TRIG FUNCTIONS. 
SEE ' I N I T I A L  DIALOGUE.' ON PAGE 22 FOR OTHER OPTIONSi 

9) THE ' LIBRRRY EXIT' COMMAPJD LIILL EETIJRN YOlJ TO THE P5.43 MONITORj 

61 A 'HELP' PACEFICE FOR FS/8 FOCRLsA.971 IS AVAILRELE ON DECTAPE. MOUNT 
THE HELP TAPE ON DECTAFE DRIVE 91.; MOUNT THE F5/8 SYSTEM TAPE ON 
DRIVE Q8. 'f0U MAY ENTER 'HELP' WHILE WRITING A PS/8 FOCAL. PROGRAM 
BY TYPING THE CoMriANcI 'L  G HELP'. WUE FROGRAM WILL BE SAVED UNDER 
THE NAME 'FOCAL. TP1". WHEN YOU DESIRE NO MORE HELP, YOU WILL BE 
RETURNED TO YOUR O14N PROGRAM. SEE ALSO THE HELP INDEX ON FRGE 27; 

?> CTRL/P IS. PS/8 FOCAL'S BREAK CHARHCTER. 

THIS MANUAL WAS TYPESET ON AN INEXPENSIVE MATRIX PRINTER MADE PY : 
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PROGRAMS WRITTEN I N  FOCHL>L,92r;9 SHOULD REQUIRE ONLY ONE CWHNGE TO RUN 
UNDER PS/% FOCAL.* 9.5'?9. 

THE INPUT DEVICE IS SWITCHED TO THE HIGH SPEED PAPER THPE READER 
WITH THE 'OPEN INPUT PTR:'. COMMAND AND SNITCHED SACK TO THE 
TERMSNAL NITH ' OPEN INPUT TTS : J ECHO' INSTEAD OF WITH THE ' *' 
COMMAND OF FOCAL, 3.969. 

OTHER CHRNGES INCLUDE: 

1> EXTENDED LIBRARY FERTURES INCLUDING DEVICE-INDEPENDENT CHAINING 
AND SUBROUT I NE CALLS HETWEEN PROGRAMS. 

2) FXLE REHDSNG AND WRITING cmr i iwDsc  10 DIGIT PREcIsIOr~c OR STANDARD 
TRIG FUNCTIONS MRY BE DELETED EY THE I N I T I A L  DIALOGUE TO ALLOW UP 
TO 222 VARIRBLES blITH 5500 CHARRCTER PROGRAMS; WITH A L L  FEATURES 
RETAINED# 9s VARIBBLES RND 3380 CHARFSCTERS REMAIN. SEE PAGE 22. 

3) COMPUTED LINE NUMBERS.; SEE PAGE Zla. 

4 > TABULAT I ON. 

S> IMPROYED DISTRIBUTION AND " RfiNDOM' INITIHLIZATION OF *'FRAN<)'c 
THE PSEUDO-RANDOM NUMBER FUNCT ION. 

6) UPlL I M ITED L I NE LENGTHS. 

7 1 CHARACTER MRN I PULAT IONS HANDLED 14 I TH .' F I N  C > " AND .' FOUT C >" . 

9) 'ERASE ALL' RND 'MODIFY' DO NOT ERASE VARIABLES. 

10) IN FIODITION T0 THE FDISC> DISPLHY FUNCTION FOR DEC'S 340 DISPLR'T'J 
VERSIONS ARE AVAILA5LE WITH DISPLAY RND JOYSTICK FUNCTIONS FOR 
THE TEKTRONIX T-4W2 GRHPHICS TERMINAL. 

9.1) 3 SPECIHL VARIABLES ARE PROTECTED FROM THE "ERHSE' COMMAND --- 
ALL OPTIONAL FEATURES OF P 5 4  FOCAL ARE DELETED AND TO 2310 IF 

c AND '#'. "#**  I S  SET TO I BY THE I N I T I A L  DIALOGUE I F  st,* ' I t /  
. I  

STRNDARD FEATURES RRE CZETkINEDi SEE 'INITIFIL DIflLOGUE'c PRGE 22. 

12) PS/8 FOCAL'S STARTING ADDRESS I S  18208 <FIELD 1). 

NOTE: PS/8 FOCAL DRTA FILES f#RE COMPATIBLE WITH EDIT AND TECO-8; 
HQWEVERJ F5'8 FOCAL PROGRAM FILES ARE SAVED AS CORE IMAGES. 
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*** DIRECT COMMANDS RRE GIVEN L4HILE FOCAL I S  I N  COMMHND MODE. THEY 
ARE TYPED WITHOUT LINE NUMGERS AND FOCAL EXECUTES THEM A 5  SOON AS THE 
RETURN 8UTTON I S  H IT  --- FOR EXAMPLE : 

*TYPE 3+4# ! <FOCAL OUTPUTS THE VALUE OF 3+4) 
7.0000 * 

COR SEVERAL COMMANDS MRY BE GIVEN I N  SEQUENCE:) 
G E T  X=3 
*.-SET Y=2 

8.0800 
*TYPE 3+X+Y, ! 

* 

*** INDIRECT COMMANDS ARE USED FOR LONGER PROGRAMS. THEY ARE TYPED 
FOLLOWING LINE NUMBERS BETWEEN 1.81 AND 31.99 NOT INCLUDING INTEGERS 
AND MAY BE EXECUTED BY A DIRECT 'GO' : 

*2. I SET X=3 
*2. 2 SET Y-2  
*2. 3 TYPE 3+X+Y> ! 
*GO 
8. 8008 * 

THE GENERAL FORM OF EACH I S  GIVEN FOLLOWED BY EXAMPLES I N  WHICH: 

<> ENCLOSE REQUIRED TERMS. C 3 ENCLOSE OPTIONAL TERMS. 
C) ENCLOSE COMMENTS. ONE LETTER ABBREVIATIONS MAY BE 
USED FOR COMMAND L4ORDS. X REPRESENTS R VARIABLE. €1) 
E2 AND E3 ARE ARITHMETIC EXPRESSIONS. L IJ  L2 AND LS 
ARE L INE NUMBERS. G1 IS EITHER A L INE OR GROUP NUMBER. 
Ll, L2, 13 AND G1 MAY BE REPLACED GJITH ANY ARITHMETIC 
EXPRESSION NOT EEGINNINQ L4ITH THE LETTER **A'. 

MOST COMMANOS MUST BE FOLLOWED BY A SPACE. 
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*FISK c "PRINT OUT Iri BUOTES~ J xc $1, z 3 < I NFIJT VALUES FOR VAR I RSLES > 
ASK Y CEXFECTS A VALUE TO &E INPUT FOR Y >  
H Z  < A  IS THE AeBREVIHTION FOR 'ASK') 
A 6 2 ~  XJ NUMBER (EXPECTS THREE VALUES TO BE INPUT> 
A "HOW MANY? "M (TYPES 'HOW MANY' THEN SETS M EQUAL TO THE RESPONSE) 

* * * SPACE, COMMfI OR CARRIAGE RETURN WILL TERMINRTE ERCH NUMBER INPUT. 
TYPE A 'f' CBACK ARROW) TO ERASE A PARTIALLY ENTERED NUMBER WHICH MAY 
THEN BE RE-ENTERED. ALT MODE WILL CAUSE FOCAL TO LEAVE THE SARIfWLE 
WITH I T S  FORMER VALUE. I F  'ASKING' FROM A F I L E  --- A SPACE) COMMA OR 
OTHER DELIMITER MUST PRECEDE A NEGATIVE SIGN, '-' J OR THE NUMBER WILL BE 
REHD A 5  POSITIVE. RESFONDING TO I N I T I A L  DIRLOGUE WITH 'YES' OR ' 4 ~  5' 
WILL REMEDY THIS BY OUTPUTTING A LEfiDING SPRCE WHEN USING 'TYPE'. 

COMMENT 

*COMMENT CLINES BEGINNING WITH H 'C' WILL 6E IGNORED) 

COMMENT SQRT <COMMENTS ARE USED TO DESCRI6E PROGRAMS) 
c (ABBREVIATION> 
CONT I NUE < DtfMMY L I NE > 

*DO [ L I N E  OR GROUP IIIUMBERI <SUBROUTINE CALL) 

DO 7.24 <TELLS FOCAL TO EXECUTE L INE 7.24 THEN RETURN 

DO 7 <EXECUTES QROUP 7) 
DO A L L  <STARTS EXECUTION OF FROGRHM RT FIRST LINE) 
D (31j 0 7. 6 <EXECUTES L INE OR GROUP Gi THEN L INE 7 . 6 )  

D 4.48 TO THE curirimm FOLLOWING THE 'DO' > 

* * * DO NOT USE RN ARITHMETIC EXPRESSION STARTING WITH 'A' AS 
R COMPUTED L INE NUMBER OR I T  L*lILL DO ALL'. 

*ERRSE [ L I N E  OR GROUP NUMBER1 <ZEROES VARIABLES I F  NO NUMBER GIVEN) 

ERASE 2.17 (DELETES LINE 2.17 FROM INDIRECT PRQORFW 
E 3  (DELETES A L L  GROUP 3 LINES) 
ERASE <ZEROES A L L  VARIABLES) 
ERHSE RLL <ERASES ENTIRE INDIRECT PROGRAM1 

* * f 'ERASE' MUST BE THE LAST COMMAND ON A LINE. 'ERRSE <LINE OR 
GROUP NUMBER> WILL CAUSE FOCAL TO RETURN TO COMMRND MODE AFTER ERRSSNQ. 
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*FOR XsElt j E2 J, E3j C COMMAND TCS BE REPEATED (E3-E13/€2+1 TIMES 3 

FOR Pz1.e 7i TYPE 3 (WILL TYFE H '3" SEVEN TIMES> 
FOE J ~ l r  5i DO 17. i (14ILL DO LINE 17'. 9 FIVE TIMES1 
F X ~ 2 s  228; T X*l@ (WILL TYPE " 28 48 60 98' > 
FOR Z=laYjDO 7 (WILL DO GEOUF 7 2  Y TIMES> 

* * * THE 'FOR' COMMAND 15 REPEATED --- ADDING. 1 €OR E2) TO E l  EACH 
CYCLE UNTIL E l  EXCEEDS E3. EXECUTION THEN GOES TO THE NEXT LINE. 

GO 

*GO E LINE NUMBER 3 (STARTS EXECUTING PROGRHM AT DESIGNATED LINE) 

GO 
ci 
GOTO 3. 1 
GO *? 

G X  

C;STARTS EXECUTING INDIRECT PROGRAM AT FIRST LINE) 
( FIEBREV I AT I ON 3 
(STARTS EXECUTING PROGRAM AT L INE 3.1) 
('TRACE FEATURE' -- PRINTS PROGRAM DURING EXECUTION 

(STARTS EXECUTING PROORAM AT L INE X )  
UNTIL NEXT OCCURRENCE OF '?' 1 

*IF (E13L1Cs L2, L33 (GOES TO LINE L i z  L2, OR L3: DEFENDING ON WHETHER 
E 1  15 - J  @s OR +> 

I F  C X 3 2 .  741. 24 3. 8 (FOCAL GOES TO LINE 2. 72 1. 2 OR 3. 8 I F  X I5 -J  0 OR +) 
I CH-331. 3, I. 3s 1. 7 C' IF' CHECKS THE SALlJE INSIDE THE PRRENTHESES) 
I CB-332. 8 s  7. 9j C! <*' WITS.' EXECUTION I F  (8-3) I S  POSITIVE> 
I (2?>2. 7 j T  Zi CIF Z I S  NEGATIVE THEN GO TO 2. 7i ELSE 'TYPE 21' > 
I CG>2. 1, Y, 2. 4 CIF Q-B THEN GOES TO L INE Y >  

*MOD I F Y  (L I NE NUMBER> (EDIT LINE> 

'MODIFY 3. 72" FOLLCiLtlED BY A CARRIAGE RETURN AND A CHARACTER 'X" WILL 
OUTPUT L INE 3. 72 THROUGH I T S  FIRST X' . YOU MAY THEN : 

I) INPUT THE REST OF THE REVISED LINE AND H I T  "RETURN" 
2) USE -' RUB OUT" TO ERRSE SINGLE CHARACTERS 
31 H I T  'LINE FEED" TO KEEP REMAINDER OF OLD LINE 
4) H I T  CTRL/L TO GO TO NEXT OCCURRENCE OF 'X' 
51 H I T  CTRLlBELL TO CHANGE SEARCH CHARACTERi THEN H I T  NEW CHRRRCTER 
61 HIT TO KILL LINE OVER TO LEFT riARmN 

G'U I T 

*QUIT 

a 

C TERM I NHTES PROGRRM EXECUT I ON 1 
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*RETURN (CRUSES ESCAPE FROPl FI SUBROUTINE TO THE COMMAND 
FOLLOI4INQ THE CALL I NQ ' DO' OR ' LIBRARY GOSUB' > 

R < ABBREVI RT I ON) 

5ET 

*(..SET +'=<NUMBER, VRR IR5LE OR EXPRESS I ON> (SETS VRRIABLE VALUES) 

SET Y=37  <CRUSES *'Y' TO TAKE THE VALUE 37) 
s R=l lO/P+32 (CHU13ES *'A" TO ASSUME THE VALUE OF liO.+*'P+32> 
s 7=.y+1 (SETS THE NE14 VFSLUE OF 'f EQUAL TO I PLUS OLD VALUE) 
s Z=# <SETS Z EQUAL TO VALUE OF PROTECTED VARIABLE '#'> 
5 #=0 (ONLY WRY TO ZERO PROTECTED VARIABLE ' #' > 
5 DUMMY=FOUT ( 283 ) < OlJTPlJTS LETTER ' K' RND SETS DU=283 > 
5 XIFINO GETS x TO D E c i r i m  ASCII CODE OF NEXT CHARACTER INPUT) 

TYPE 

*TYPE f NUMBERS, VARIA5LE5, EXPRESSIONS, TEXT I N  QUOTES, ! #, : $. OR i: 3 

TYPE 3 
T X  
T W Y - i  
T " H I  THERE" 
T !  

T t  
T <#> 
T "FINS: a l #  26+5 
T ! :8.. 
T . f  
T X 1 0 .  07 

T IlRIl I IIBll 1 1 1  . C"! 

T %  

(OUTPUTS A 3 or4 THE TERMINAL OR OTHER OUTPUT DEVICE) 
(OUTPUTS THE VALUE OF X >  
COUTPUTS; THE VALUE OF THE EXPRESSION X/Y- I>  
<OUTPUTS THE GREETING ' H I  THERE' 
C OUTPUTS A CRRR I AGE RETURN/L INE FEED> 
(OUTPUTS CHARHCTERS ' A' J ' E' AND C' VERTICALLY 
COIJTPUTS; f? CARRIRGE RETURN WITHOUT L INE FEED) 
I:~SLUTPUTS VHLUE OF SYSTEM STATUS VARIABLE, #' > 
COUTFIJT5 ' ANS : 32' 3 
(OUTPUTS EETURN/LINE FEED THEN A ."*' I N  POSITION 8 )  
C OUTPlJTS THE SYMBOL TABLE 
(SETS THE OIJTPUT FORMAT TO RLLOW UP TO iB DIGITS 

(FORMRTS OUTPUT I N  POWERS-OF-TEN NOTFITION) 
TO BE PRINTED, OF WHICH 7 r i A s  BE DECIMAL PLFICES) 

* * * THE I N I T I A L  DIALOGUE'5 STHNDFIRD FEATURES OIJTPUTS A LEADING SPACE 
BEFORE EfCH NUMBER I S  *'TYPED' --- THIS PERMITS NEGATIVE NUMBERS TO BE 
READ F 6  NEGATIVE FROM A F I L E  WRITTEN I N  THIS MANNER. FEATURE 6 PERMITS 
OUTPUTTING A '=-' RS I N  FOCAL, 1969 (NOT RECOMMENDED FOR WRITING FILES). 

*WRITE C GROUP OR LINE NUMBER f ( LISTS I ND I RECT F'ROGRHM 1 

WRITE 2. 27 COUTFUTS LINE 2. 27 OF THE INDIRECT PROGRRM) 
w 2  COUTPUTS GROUP 2) 
WRITE R L L  C OUTPIJTS; ENT I RE I ND I RECT PROGRAM > 
W A  <ABBREVIATION FOR '14RITE ALL' > 
w < ABBREV I AT I ON FOR ' WR I TE ALL' 3 
14 01 (OUTPUTS GROIJP OR L INE GIVEN BY ' G I '  ) 

* * * DO NOT USE Alii RRITHMETIC EXPRESSION STRRTING WITH 'AI AS A 
COMPUTED L INE NUMBER OF, I T  LsJILL 'LdHITE ALLC. 'WRITEC MUST BE THE 
LAST COMMAND ON A LINE. 
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575 : SYSTEM DEVICE (DSK: IN DX5M SYSTEM; C'TRB: I N  DECTAPE SYSTEM) 
DSK : THE DISK IN DI5E SYSTEM5 DECTAPE #8 I N  DECTAPE SYSTEMS 

(THE AUTHORS SUGGEST THRT DECTRPE SYSTEMS 'ASSIGN DTH1:DSK:') 
<'DSK:' IS RSSUMEO IF A DEVICE 15 NOT SPECIFIED) 

DTHB: - DTAT: DECTHPE DRIVES 
LTA01 - LTAS: LINCTWPE DRIVES 
MTAB: - MTFIT: MHGTAFE DRIVES 
PTR : HIGH SPEED READER 
PTP : HIGH SP€ED PUNCH 
LFT: LINE PRINTER 
TTY : TERN I NAL 

REFERENCING A NON-EXISTENT DEVICE PlHY CRUSE THE COMPUTER TO ENTER AN 
INFINITE LOOP GIHITINQ FUR THE DEVICE. RECOVERY I S  MRDE BY USING THE 
SWITCH REGISTER --- LORD ROD 16280 APJD START. 

*L I BRARY CALL t DES I CE : XPROGRAM NAME> <LORDS 5HSED PROGRWM> 

LIBRARY CRLL CHXSQH (LOHDS PROGRAM CHISQR. FC' FROPl DSK : > 
L C: DTA3:PRGRAM (LOADS " PRGRAM. FC' FROM DECTAPE DRIVE #)3) 
L C TESTl (LOADS .e TESTA. FC' FRCZPl DSK : I 

* * * FOCRL RETURNS TO COPlPlHND MODE FOLLOWING A ' L IERf3R'f CALL'. 

LIFSRAHY DELETE TTEST (DELETES PROGRAM *' TTEST. FC" FROM DSK : 1 
L D DTf37:FROG 1:ISELETES .'PROG. FC" FROM DECTHPE DRIVE #7> 
L D HOLD. FI) (DELETES DRTA F I L E  *'HOLD. FD" 1 

* * * LI6RARY DELETE ASSLINES .'. FC' FILE NHME EXTENSION; OTHERS MUST 
BE SPECIFIED. "LIBRARY DELETE' CLOSES FIN7 OPEN OUTPUT FILES. 

*L I BRHRY GOSUB C DEV I CE Ic::PROGRAM NRMET C GROUP OR LINE NUMBER 3 

LIW?HRY GOSUB TEXT 13. 7 CLINE 13. 7 OF 'TEXT. F V  BECONES SUBROUTINE CWICH 

L Q SUMSQR (TREATS WHOLE SUMSQR. FC' PROORRM FSS SUBROUTINEr 
L G DTA3:X. P 7 (TREATS GROUP 7 OF ' X. Y" L IKE A ' DO' SUBROUTINE) 
L G ROW3 Ql.  ('QOSUB' T4  LINE OR GROUP EQUAL TO VALUE OF GA. 

RETURNS TO THE COMMAND FOLLOLIING ' GOSUB' > 

DO NOT USE EXPRESSIONS BEGINNING WITH ' W .  > 
* * * I F  THE VERSION O f  A PROGRAM ISSUING A 'GOSUB" I S  NOT ~ A V E D J  

OPEN OUTPUT F I L E  IS CLOSED AND THE FROGRHM IS SAVED A 5  "FOCAL. TP1' BEFORE 
EXECUT I ON OF THE ' GOSUB' . 
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*LIBRARY L I S T  CDEVICE: ICFIRST FILE NAME TO BE LISTED3 
<LISTS FROGRHM RND DATA FILE MANES WITH FOCAL 

EXTENSION5 ' . FC" .;PROGRAPl; ' . FD' =DATA FILES) 

LIBRFlkY L I S T  (LISTS FOCAL . FC AND . F D  FILES SAVED ON DSK:) 
L L  <WBBREVIATIQN> 
LIBRARY L I S T  DTA3: (L ISTS FILES SHYED ON DECTAPE DRIVE #3> 
L L OTR66;TEST (STARTS L ISTING WITH 'TEST. FC') 

* * * FILE LENGTH I 5  PRINTED I N  ELOCKSi 1 BLOCK I S  A8OUT 500 CHARACTERS. 

*LIBRARY RUN C DEVICE : XPROQRHM NAME) C L I NE NUPlBER 3 
(BEG I NS EXECUT I ON OF NHMED PROGRRM > 

LIBRRRY RUN JOHN C LOR55 ' JOHN. FC' THEN BEG I NS PROORAM EXECUTION > 
L R DTR2:ZONK <RUNS 'ZONK. FC' FROM OECTRPE DRIVE Y2)  
L R POP 22. 81 (STARTS EXECUTING 'FOP. FC' AT LINE 22. 81) 
L R ZOWIE E l  <STARTS EXECUTING 'ZOWIE. FC' AT LINE E l )  

* * * PROGRAMS CONTAINING 'RUNS' SHOULD BE SAVED BEFORE EXECUTION. 

LIBRRRY SAVE PROG <SAVES INDIRECT PRCJQRRtI PRESENTLY I N  THE TEXT 

L 5 DTA6:ZAAP <E;A'U'ES .'ZAHF. FC" ON DECTAPE DRIVE # 6 3  
L 5 PRGNAM CSAVES 'PRGNRM. FC' ON DSK: > 

BIJFFER AREH IJNDER THE NHME 'PROG. FC' ON DSK: > 

* * * OLD 'PRGNAM" I S  DELETED WHEN NEW 'PRONRM' IS SAVED. THIS 
COMMAND CLOSES OPEN OIJTPIJT F I LE5 

*LIBRARY E X I T  

L E  

L I E;F2F=iRt' E% I T 

CLEAVES FOCFlL; RETURNS TO PS/8 MONITOR) 

< ABBREV I AT I ON > 
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THE EXPERIENCED F'ROCiRHMPlEF: MAY READ AND 14RI TE PS/8 COMPATIBLE DATA 
FILES WITH riww DEVICES. SEE P S / ~  OEVICE twrw or4 PAGE 7. 

PS/8 FOCAL ASSUMES . FC AN5 . FD AS NAME EXTENSIONS FOR PROGRAM AND 
DATA FILES RESPECTIVELY. DATA F ILE5  ARE SHYEO I N  STANDARD PS/8 ASCII  
FORMAT AND ARE COMPATIELE MITH EDIT AND TECO-8. PROGRAM FILES ARE 

THE /I' OPTION. TO PRODUCE AN ASCI I F I L E  CONTAINING A FOCAL PROGRAf'1J 
SAVED IN CORE IMAGE FORMAT RND riAY BE TRANSFERRED BY PIP ONLY WITH 

OPEN AN OlJTPUT FILEr 'LJRITE ALL" THEN 'OUTPUT CLOSE". 

THE TERMINAL (TTY: 1 I S  PS/8 FOCAL"S NORMAL INPUT AND OUTPUT DEVICE. 
THE *' OPEN INPUT' COMMAND PERM I T5 SELECT I NCi RNOTHER DEV ICE FOR I NPUT 
<DEVICES LISTED ON PAGE 7 ) .  'OPEN OUTPUT' DOES THE SAME FOR OUTPUT. 
BE SURE TO CLOSE ONE OIJTPUT F I L E  BEFORE OPENING ANOTHER. 

'>ECHO' ADDED TO THE INPUT COMMANDS ECHOES THE INPUT DATA ON THE OlJTPlJT 
DEVICE. WHEN ADDED TO OUTPUT COMMANDS+ * >  ECHO' CAUSES THE OlJTPUT TO BE 
ECHOED ON THE TERMINAL. 

'OUTPUT CLOSE' EMPTIES THE OUTPUT EllJFFER ONTO THE DEVICE AND SAVES THE 
F I L E  I F  THE DEVICE I S  F I L E  STRUCTURED (DISK OR MHGNETIC TAPE). 

THE ' OPEN INPUT TTY : ECHO' COPlMAND MILL RESTORE THE TERPt INAL AS THE 
INPUT DEVICE WITH ECHO. AFTER AN ERROR OCCURS OR *'CTRL/P' I S  STRUCK> 
THE TERMINAL I S  RESTORED AS BOTH INPUT AND OUTPUT DEVICE. 

READ1 NO AND LJR I T I NG CAN BE RESUMED 1-1 3 TH PREV I OUSL'f OPENED NON-TTY : 
DEVICES THROUGH ' OPEN RESTORE INPUT' AND ' OPEN RESTORE OUTPUT' COMMF7NDS. 

Cr I RECT f I L E  COMMAMDS MAY BE EXECUTED AS MENTIONED UNDER ' MERO I NO 
PROGRAMS' OR A SER I ES OF D I REOT coririiwrx MAY BE EXECIJTED AIJTOMAT I CALLY 
FROM A FILE. FOR EXAMPLE.* I F  YOU WZSWED TO GET LISTINGS OF SEVERAL 
PROGRAMSz YOU COULD PREPARE THE FILE 'L ISTAL. FD' USING EDIT OR TECO-8: 

TYPE ! ! ! ! " L I S T I N G  OF TESTi--TEST3:"!!!! 
LIBRARY CALL TESTi 
WRITE A L L  
TYPE ! ! ! !  
LIBRRRY CALL  TEST2 
WRITE A L L  
TYPE ! ! ! !  
LIBRARY CALL TEST3 
WRITE A L L  
TYPE ! ! ! ! 
OPEN INPUT TTY : > ECHO 

THEN* 6%' GIVING THE DIRECT FOCAL COMMAND 'OPEN INPUT LISTAL's A L L  3 
PROGRAMS WOULD BE OUTPUT WITHOUT YOUR INTERVENTION. 

NOTE : WHEN WRITING FOCHL DATR FILES, I T  I 5  NECESSARY TO INCLUDE FI 
SPACE, COMMAz CARRIAGE RETURN OR OTHER DELIMITER PRECEDING 
A MINUS SIGN> OTHERMISE THE NUMBER MILL APPEAR POSITIVE WHEN 
"ASKED'. A PRECEDING SPACE WILL BE AUTOMATICALLY 'TYPED' IF 
THE I N I T I A L  DIALOGUE RECEIVES RN ANSWER OF 'YES' OR ' 4 ~ 5 ' .  



+CIFEN INPUT E DEVICE i IC FILE NRHE IC J ECHO 3 (PREPARES R FILE TU E€ READ 
WITH .'ASK" OR 'FIN<)' 1 

OPEN INPUT BLOOP COPENS ' BLUCIP. FD' FILE FROM DSK : ::I 
ct r DTW :REO, ECHI~ COPENS '*RED. FO' FILE FRQV DECTAPE DRIVE #4 RND 

WILL ECHO ON OUTPUT DEVICE WILE READING ,' RED' 'z 

SPACE e m  HFTER PRPEK TRPE IS LORDED IN REHDER. > 
0 I PTR: CPSC8 WILL TYFE RN -'"' ON THE TERMINkLj H I T  THE 

OPEN INPUT TTY : ECHO CRESTORES t E R r i w n t  TO NOAMHL STATUS> 

* * * CTRL/Z 15 THE LAST CHARACTER I N  H FOCAL DRTA FILE. ATTEMPTS 
TO REHD PRST THE END-OF-FILE i4ZL.L CFIUSE A s..?' TO BE OUTPUT ON THE 
TERM I fWIL FIND L e 1  I LL RESTORE THE TERM I NfIL RS f NPIJT DEVICE. 

*OPEN l3JTPUT C DEVICE JC F 1 LE NAPE It .a ECHO 3 <f REPRRES A f It LE TU BE WRITTEN 
LdITH 'TYFE', "FOUT<A)' OR 
ECHOING FROM INPIJT FILE) 

* * * OPEN OLITPlJT F ItES 14ILL BE CLCGEO I F  THE COMMAND " LIBRFiRY SAVE' 
OR .'LIBSRFiRY DELETE' IS Gl'r'EN OR IF '.. LLBRWRY QUSIJB' 15 GIVEN BY H VERSION 
O f  A PROQRHM THkT HWS NOT BEEN SAVEU. 

OPEN RESTORE IPiPUT 1: RESUPIES f NPIJTT I NG OATH FF:OPl A PREG' I OUSLY OPENED 
INPUT FILE HFTER IJSING THE TTY: WITH fiN 

OPEM INPLIT TTY i > ECHO" > 
O R 1  1: SRME 's 
0 R I > €  CSHME PLUS ECHO3 

*OPEN RESTORE OUTPLITE 3 ECHO 3 <RESUMES OUTPUT TO FILE) 

3PEN RESTORE CUTPUT 1: RESI-IMES OUTPUTT I NO 0E.l PREV I OUSLY OPENED 

Q R 0 < SRME 
0 R OaECHO C SRME PLUS ECHO 3 

OtJTPUT DEVICE RFTER US.IF.10 TTY : > 

*OUTPUT CLTJSE CENDS FILE WRITING AND SAVES OUTPUT F I L E  IF DEVICE 
IS FILE STRUCTURED --- DIS).: OR MAGPJETIC TFIPE) 



GRO!JP l. SETS IJP THE ' LKiRDS" FILE. GROUP 2 Sf:ftNS I T ,  ECHOING ONLY THE 

RND EXECUTIONi ALSO NOTE CONPIJTED LINE NIJMBER ." P" USED I N  L INE 2. 60 
14ORI)S 6JH I CH START W I TH THE 5EHRCH LETTER. OBSERVE THE PROGRAM L I ST I NG 

TO MINIMIZE TIME I P J  THE CHHRACTER INPLIT LOOP: 

COMMENT : " 1.IORDS' 7,+'3,*'7.f. BY eJ. HIJ I SPlfM OF OMS I 
OPEN OUTPLlT DTH2 blQROSj OPEN OUTPUT TTY : i ERASE 
TYPE ! "ENTER WORDS; FOLLOLd EACH NITH A SPRCE : " ! 
TYPE " C:ENTEA: A SPRCE B'f ITSELF TO CLOSE FILE) I' ! ! 

IF ( - F W e S < F I N ~ ) - I C @ ~ ) ~ .  5; OPEM OUTF'UT TTY: 
T'ffE : 5"? 'I.; OPEN RESTORE OfJTPUTt ECHO 

TSPE ! "MORE'? 'I; OPEN RESTORE CUTPUT, ECHO 
IF hc-FHES<FIN< $-.168) >i. 5; ClUTPIJT CLOSE> GOTO 2. 7 

ENTER WrJROSr FrJLLCM EACH WITH A SPACE: 
CENTER H SPHCE BY ITSELF TU CLOSE FILE:# 

DUNE. 

ENTEF: SEHRCH LETTER: K 

WORDS STHRT I NG WITH K : 

K f rJcw I O  
KHY 
KLATT 
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-'RLFHA' ALPHABETIZES H 'WORDS. FD' F ILE PREPARED EW THE 'WORDS. FC' 
PROORAM ON PAGE il. 

NOTE THAT THESE PROGRRPlS RRE EXRMPLES ONLY AND NOT RECOMMENDED FOR 

WAS EI.:CLUDEB FOR THE SAKE OF BRESITY. 
GENERAL USE SINCE ERROR CHECKING THAT &*JOULD MRKE THEM USER-ORIENTED 

*blRITE A L L  
C-PW8 FOCAL, 1973. 

81. 05 COMMENT: "ALPWW 8/1/71 5Y E. SMITH OF OMS1 
81. 10 OPEN INPUT DTA2 : t*lORDS 
01. 15 OPEN OlJTPUT DTA2 : WORDSr ECHOi ERASE 
0-1. 28 00 1 O i  IF CLE)J~.  3 
01. 215 SET LE< l )aLE j  FOR J=L LE: SET B€J)=ACJTj 5ET ACJ>=0 
02. 30 DC1 10; IF (LE), 3. i 
@I. 48 IF <LE-LECI>)i. 4 5 ~  SET NXLEj GOTO 3.. S 

81. 58 FOR I~IJ Ni DO 2 
01. 45 SET N=LE<1> 

01. 68 GOTO i. 3 

BZ. 18 IF < A < I ) - B < I > ) 2 . 4 , 2 . 3  
02. 15 FOR J = I . Z  tE<i>i SET D=FOUT<B(J> >i SET EC J3=0 
02. 28 TYPE " "i SET I = N + l j  DO 1. 25; RETURN 

02. 40 FOR J=i, LE; SET D=FOUT<A€ J) > j  SET HC J>=@ 
02. 56 SET I=N+i; SET CHftNQEPCHHNQE+li TYPE " I' 

02. 38 I F  < 1-N); DO 2. 4.; TYPE I' " i  RETIJRN 

83. 18 FOR 1 4 ,  L E C I 3 ~  5Ef D=FOUT<BCI)I 

83. 38 OlJTPUT CLOSE; TYPE ! j IF (CHAI.JGE>c 3. 4, 
03. 40 OPEN IPJPUT TTY: J ECHOj TYPE ! J "DONE. "J  ! ! i W I T  

03. 28 TYPE 'I 'I 

18. I 8  SET L E 4  
18. 20 SET HCLE+l>=FINOj  IF <R<LE+1>-154>10. 3 s  
18. 30 I F  CA<LE+l)-I68>I8. 4 s  10. 5 
10. 40 SET LE=lE+Ii GOTO 113. 2 
10. 3 3  SET A<LE+i>=O 
*GO 
791 AND GclJITE 124 122 HLL NIJMEWICS ORDERED ALPHABETICS USEFULLY 
791 f3N5 1.24 123 RLL NtJPlERICS ORDERED ALPHRBETICS QUITE USEFULLY 
791 124 RNO 123 ALL NUMERICS ORDERED RLPHABETICS QUITE USEFULLY 
124 791 123 RLL AND NUMERICS ALPHAGETICS ORDERED QUITE USEFULLY 
124 123 791 A L L  RND ALPHABETICS NUMERICS ORDERED QUITE USEFULLY 
123 124 791 ALL ALPHAeETICS AND NUMERICS ORDERED QUITE USEFULLY 
123 124 791 A L L  ALPHRBETICS AND NUMERIC$ ORDERED QUXTE USEFULLY 

DONE. 

* 
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EXPONENT I AT I ON t"1  (INDICATES AN INTEOER EXPONENT3 
TYPE 3-2 <OUTPUTS A ' 9 .  --- 3 TO THE SECOND POWER) 
SET X=Y"Z <SETS X EQUAL TO Y RAISED TO THE INTEORAL Z POHER> 
TYPE 2-3. 9 (PRINTS AN '8' --- THE . S  15 IGNORED) 

MULTIPLICATION C*l 
TYPE 2*4 (OUTPUTS AN '8' 3 
SET X=X*Z (SETS THE NEW VALUE OF X EQUFlL TO X TIMES 2) 

0 I VI 5 I O N  
TYPE 6/2  (OUTPUTS A '3' > 
SET X=Y/Z <SETS X EQUAL TO Y DIVIDED BY 23 

f / 3  

HDDI TION 
TYPE 2+2 
SET X=Y+Z 

C + l  
(OUTPUTS A ' 4' > 
<SETS )5 EQUAL TO Y PLUS Z> 

SUBTRRCTION c - 3  
TYPE 3-X (OUTPUTS THE VALUE OF 30%) 
SET X=+"fZ (SETS X EQUAL TO Y MINUS 2) 

ENCLOSURES C > z  C 3, AND <> M W  BE USED I N  HATCHED PAIRS 
TO ENCLOSE QURNTITXES WHICH ARE TO BE OPERATE0 
ON AS A UNIT. 



RETURNRLINE FEED C ! 3 
TYPE ! ! ! ! > X I ! !  (OUTPUTS 4 CARRIHOE RETURN/LINE FEEDS, THE VRLUE OF 

X I  AND THEN 2 MORE CARRIAGE RETURNt'LINE FEEDS. 

CRRR I AGE RETURN C # J  
SEE WHAT THE ' W DOES TO L INE 98. 35 FIRST LJRITTEN THEN EXECUTED: 
<NOTE THAT THE ' ." AND THE ' =' RRE SUPERIMPOSED> 
18. 35 TYPE "XzS", #, It /"I, ! ! ! ! ! 
X # 5  

TAB t : 3  
TAB OUTPUTS ENOUGH SPACES 50 THAT THE NEXT CHARACTER WILL BE OUTPUT 
AT THE POSITION ON THE LINE INDICATED BY THE VALUE HFTER THE ':'. 
TAB WILL HAVE NO EFFECT I F  THE POSITION SPECIFIED HAS BEEN EXCEEDED. 
SEE WHAT THE ' :' DOES TO LINE 11. 37 FIRST 1JRItTEN THEN EXECUTED: 

NAME--- ROGER AGE = 26. 0800 
11. 37 TYPE "NAME---" 256 "ROGER" : 40, "AGE = 2*13r ! ! ! ! ! 

OUTPUT FORMATTER t 2 3 
SEE GIHRT THE '2' DOES TO LINE 12. 30 FIRST WRITTEN THEN EXECUTED: 
92. 38 SET Xz.123. 456j TYPE i5. 04 X I  ! i TYPE 2 4. 02 XI  ! .J T ?; 3. 0 X c  ! i T %, X I  ! 
123.456 
123. 5 
3.24 
8. 1234568080E+03 

'X4.82' PERMITS FOUR DIGITS TO BE OIJTPUT INCLUDING UP TO fWO DECIMAL 
PLflCESj ' TYPE i:' ALONE GIVES POWERS-OF-TEN NOTATION. '2' DOES NOT 
CHANCiE CHLCULATION PRECIS1 ONi THAT IS DONE NITH THE I N I T I A L  DIALOGUE. 

SYMBOL TABLE [*I  
TYPE $: €OUTPUTS THE L I S T  OF DEFINED VARIABLES NOT INCLUJDING 

PROTECTED VARIABLES. BE SURE TO USE AN OUTPUT 
FORMRT <%> THRT WILL NOT MRSK PRECISION. SUB- 
SCRIPTS OVER 99 WILL NOT OUTPUT ACCURATELY. > 

QUOTRTION MARKS c " 3 
WORDS MAY BE TYPED FjrY ENCLOSING THEM I N  QUOTES. 
SEE blHf3T THE " DOES TO LINE 14.65 FIRST WRITTEN THEN EXECUTED: 

THE ANSWER IS 13.. 0000 
14. 65 TYPE "THE ANSWER IS " r 3 + 8 s  ! ! ! ! !  



TRACE C?I 
THE FIRST TIME FOCAL RERDS A '?' CEXCEPT WITHIN QIIOTES? I T  WILL 
STRRT OUTPUTTING THE PROGRAM WHILE I T  I S  BEING EXECUTED. THE NEXT 

SEE WHAT THE '?-' DOES TO L INE i5. GQ FIRST WRITTEN THEN EXECUTED: 
TIME IT MEETS R '7' IT LULL STOP OUTPUTTING THE PROCiwiri. 

3.5. 60 SET X m 3 j  ? SET +'=;5j TYPE X / Y r  f ?  
SET Y 6 i  TYPE X/Y> B. 6888! 

A ' G O  ?' coririmw I ~ L  CRUSE THE WOLE PROQRRM TO BE 'TRRCED'. 

AN ATTEMPT TO RERO PAST A CTRL/T END-OF-FILE CHARACTER WILL OUTPUT 
A '7' ON THE TERMINfiL HFlD RESTORE THE TERHINAL AS THE INPUT DEVICE. 

POXERS-OF-TEN LE OR %:I 
.' E' PlRY BE CHANGED TO ., L' I N  THE I N l T I R L  DIALOGUE. 
SEE 14HAT THE 'E-' DOES TO L INE 6. 88 FIRST WRITTEN THEN EXECUTED: 
06. 80 TYPE 1 E L  7632 2. 23€-2,3. 76E2.17, ! ! ! ! ! 
18. 0088 7088. 88 0. @I23 8. 376880E+218 

RUEBUT KEY 

LINE WHEN THE RIJBOUT KEY 15 STRUCK; RIJS01JT 14ILL ECHO RS A '\' --- THUS : 
.' PLWER\\\EASE" EECOElES ' PLEASE' . 

WHEN WRITING A PROGRRMc ONE CHARACTER WILL BE DELETED FROM THE CURRENT 

CTRL/C CF'RESSIPJG ;CTRL" AND *'C" HT THE SHME TIME> 

ROUTINES --- THE "LIBRHR't' EXIT' COMMfWD 15 PREFERRED FOR 
MILL RETURN USER TO THE PS/8 MONITOR L.JHEN FOCAL IS USXNG PS/8 

LERVING PS/8 FOCRL 1971. CTRL/P I S  THE BREAK CHARACTER. 

CTRLJG CBEtLJ CPRESSINQ "CTRL" RND **G' AT THE SAME TIME3 
USED WITH THE "MODIFY' COMMAND TO CHANGE THE SEARCH CHRRACTER. 

OTRLRL CFRE55INQ "CTRL' AND '1' At THE SRME TIME> 
USE0 WITH THE *NYTODIFY' COMMAND TO SKIP TO THE NEXT SEARCH CHARACTER. 

OTRL.'P <PRESSING 'CTRL' AND #F' AT THE SAME TINE) 
I S  PS/8 FOCHL'S BREAK CHARACTER --- INTERRUPTS PROORRM EXECUTION RND 
CAUSES FOCAL TO PRINT I T 5  ' w' . 

CTRL/Z (PRESSING 'CTRL' RND ' i t *  RT THE SAME TIME) 
I S  THE LAST CHWRACTER I N  A PS/8 FOCAL DRTA FILE. ATTEMPTS TO Rf%D 
PAST THE END-OF-FILE WILL CAUSE A '?' TO BE TYPED ON THE TERMINAL M Q  
WILL RESTORE THE TERMINRL FIS THE INPUT DEVICE. 
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LINE FEED 
USE WITH THE ’MODIFY‘ COMMAND TO RETAIN REMAINDER OF MODIFIED LINE. 

K I L L  L INE f f l  
WHEN WRITING A PROGHHM, ’f’ DELETES EVERYTHING OVER TO LEFT MARGIN. 
I N  RESPONSE TO ’ASK‘ COMMANO, ‘4’ CRNCELS THE NIJMBER PEING ENTERED. 

RETlJRN KEY 
USED WITH THE ‘MODIFY‘ COMMAND TO DELETE REMAINDER OF MODIFIED LINE. 
’RETURN‘ I S  Fc LEGAL SYMGOL FOR SEPARATING DATA BEING REQUEESTEO BY 
HN ’ASK‘ COMMflND. 

FfLT MODE KEY 

TO RETAIN I T 5  PREVIOUS VALUE. 
IN RESPONSE TU AN ’ASK“ COMMANDJ mLT MODE CRUSES THE VARIAGLE 

SPACE KEY 
I T  I S  A LEGAL SYMBOL FOR SEPARATING DRTA REC;LUESTEP BY AN ’FISK‘ 

COMMA E J  3 
IT 15 A LEGAL SYMBOL FOR SEPARATING QRTA I N  ‘TYPE‘ AND ’ASK‘ COflMAND5. 
SEE GIHAT THE “ 2 ’  DOES TO L INE 26.40 FIRST WRITTEN 7HEN EXECUTED: 
26 4E( TYPE 25, 3, 5/65, i Z ’ 3 r  ! ! ! ! 
2. 880r3 3. 0888 0. 8333 1728. 08 

SEMICOLON t j  3 
SEPARATES COMMRNDS WHEN FLACED TOGETHER ON ONE LINE. 
SEE WHAT THE ’;’ DOES TO L INE 27-42 FIRST WRITTEN THEN EXECUTED: 
27. 42 SET X r 1 7 j  TYPE 39% SET XsS/i ’ i  TYPE ” “ J  % + 3 d  ! ! ! ! 
si. 0080 3. 4286 



FOR MOST FUNCTIONS, a SAMPLE LINE I S  SHOWN AND THEN EXECUTED: 
' < A > '  REPRESENTS THE HRGUMENT OF THE FUNCTIONS 

NOTE: AHCTANr LOG AND EXP FUNCTIONS ARE PRECISE TO LE.55 THRN 7 DIGITS. 
ARCTAN'S PRECISION 15 MUCH REDUCED FOR ARGUMENTS; NEAR ZERO. 
SINE RND COSINE ARE PRECISE TO 18 DIGSTS. 

FAES<A> RESOLUTE VALUE 
EXAMPLE CWRITTEN THEN EXECUTED>: 
03. 48 TYPE FABSC-39, FRB5423r ! ! ! ! 

3.8008 2.0880 

FADC(R> HNALOO TO DIGITAL INPUT FUNCTION 
81. 22 SET X=FADC<A>i TYPE ! ! ! ! 

FATNCA> RRCTANQENT ARGUMENT RANGE 0<A<I@"C 
85. 25 TYPE FATNCI)) ! ! ! !i COPl: OUTPUTS RWDIAN ANGLE MHOS€ TANGENT 5 1. 00 

0. 7854 

---I--- TANGENT FTFiNc:A)' IS NOT HVFSILf#E$LE 
TANGENT 1 E, COMPUTED AS THE QUOT I ENT < 5 INE/COS I NE > 
05. 55 TYPE FSINCl>/FCOSCI>, ! ! ! ! i COMMENT: OUTPUTS TANGENT OF 1 RADIAN 

3.. 5574 

FCOSs;AS COSINE RRGUMENT RANGE : -1*P8^4<A<10"4 (RADIANS> 
06. 27 TYPE F C O S C l > r F C O 5 < 3 / 2 3 ,  ! ! ! ! j  COM: OUTPUTS COSINES OF 1 & 1. S RADIHNS 

0. 5403 0. 0707 

FDIS<A) DISPLAY FUNCTION FOR DEC TYPE 34D DISPLRY 
EXFtMPLE : 
07. 20 SET DUMMY~FDISCX, Y )  
WOULD CRUSE ;A POINT TO BE PLOTTED AT POSITION < X , Y >  ON DISPLAY 

DISPLAY AND JOYSTICK FUPJCTIONS FOR PS.4 FOCRL HAVE ALSO BEEN WRITTEN 
FOR THE TEKTRONIX T-4002 GRRPHICS TERMINAL. SEE PFIOE 19. 

FEXPCR) EXPONENTIAL 
68. 24 TYPE FEXPI:l>, FEXPr.2. Ai'> ,  ! ! ! !i COM: NRTURAL BASE TO THE POWER (A)  

2. 7183 8. 7583 



FITR<A> INTEGER 
09. 18 TYPE F I T R < 3 / 2 > ,  FITRiZ3. 7l.t9># F ITRC-2. 99>1 ! ! ! ! 
I. 0880 23. 80QB- 2. 88@8 

WARM I NG : LACK OF PREC I S I ON IN FOCAL, 1969' S FLORT I NG POX NT PACKAGE 
MFIS CRUSE FITR(t3) TO PRODUCE ROUNDSNG ERRORS HITH NUMBERS OF 

PROBLEM BY ADDINQ EMFIRICRL CONSTRNTS TO THE FUNCTION HRQUPlENT. 
MORE THHN FOUR OR FIVE DIGITS. YOU MAY PROGRAM RROUND THIS 

FLOG < A  > NATIJRAL LOQAR I THM 

0.0808 1.4439 2.3826 
10. 14 TYPE FLOCi*:I)J FLrSGC4. 237)a FLOG<l0), ! ! ! ! 

FRAN S; > RRMDOM NUPtGEF? 
11. 22 TYPE FRANC >, FRHNC > . I  FRWN!: >, FRANC I, FRRN< 1, ! 

8. 5444 8. 7732 8. 3688 la. 8852 0. 8446 
THE PSEUDO-RANDOM NUl'lBERS PRCIDUCED HFZE PRRT OF R VERY LONQ RND WELL 
DISTRIBUTED BUT OETEEM I N  I 5 T  I C SEW1 ES. YOU 14 ILL USIJFSLLY OBSERVE AN 
ENT 1 RELY D I F FEEEPJT SER I E 5  EHCH T I ME FOCAL I5 I N  I T I fIt I ZED. HOWEVEEt 
FRHM< > DOES NOT GENERATE TRULY RANDOM NUMBERS. 

FSQT<HI SQI-WIRE ROOT OF Fi POSITIVE NUMBER 
Ad!. 40 TYPE FSG!T<4:*a fSQT1:39-.t>, FSQTC. 082-8953), ! ! ! ! 

2.0880 3.9.7757 0.8624 

n r i c  > CHRRACTER INPUT FIJNCT ION 
ASKS FOR A CHHRHCTER FROM THE TERMINAL <OR FILE); EXFJMPLE: 
09. 14 SET W=FIP.I< S 
SETS ' A' EQIJAL TO THE DECIMHL ASCI f CODE OF THE CHRRHCTER INPUT. 

FOUT f;Ft> CHARACTER OIJTPUT FIJNCTIQN 
Gt9. 25 SET DUMMY=FOlJT<A> 
OlJTPUTS THE CHARACTER 24W04E OECIMRL HSCII CORE EQURLS 'fl'. 

I F  AN 'L' WERE lNPUT I N  RESPONSE TO LINE 9. 14, "A' WOULD BE SET 
E W H L  TO 204. THEN LINE 9. 25 WOULD CRUSE AN 'L' TO BE OUTPUT. 
THE A' ON LINE 9. 23 I S  H ClLiPlMY 'V'ARI ABLE. SEE DECIMAL kSC I I CODE5 
FUR FINI:) RND FOUTCH) 01.1 PAGE 2c3. 



COORDINATES: Q <= x < La24 B <= 'f < i824 
1-1 PLOT H P m r n  AT cx,  Y >  
I=  B DRRW A DARK SECTOR ro rlx, Y )  
x=+i IF IN GRAPHICS r t t x s ,  t:mm A BRIGHT VECTOR TO 

(X, Y >  j CrTHERW I5E ENTER GRAPH1 CS MODE RND DRAbJ 
H DHRK VECTOR TO CX:c 7 ) .  

FJOt.'<I> SETS VRRIAELES XJ kNB t'J EQUAL TO THE X AND Y 
LOCflT I ONAL ADfrRESSES I ~1 THE INTERACT I VE GRAPHICS IJN I T. 

i . . HOPE 
27 . . TURN'S cw l.-wmIC:v; FOE: FJOYW APPLICATXON 
24 . . ERAS;€ SCREEN (REQUIRES . 5 SECOND DELWY> 
30 . . ENTER INCREMENTAL PLOT PIOCE 
31 . , LEAVE GRkPHICS FIOOE 

FOUT<> CODES: 

0 I RECT I ON N NE E SE E; SW W Nl4 
BRIGHT POINT 32 33 34 35 36 37 38 39 
OFIRK POINT 40 42 42 43 44 4s 46 47 

NOTE : THE VERSION OF PS/8 FOCkL IJSING FOIS AND FJOY FOR THE 
TEKTRONIX T-4082 PROVDEE; Lt8%-2@% FELdER VARIABLES. 
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EXPRESSIONS --- HR I THMET l C EXPRESS I ONS INCLUDE RNY EVALUATWBLE GROUP 
OF NUMBERS OR VARIRBLES SUCH AS: A?, 2+3*X OR 22/7 

HIGH SPEED PRPER TAPE READER CAN READ I N  FOCRL PROGRRMS: 

1) TYPE 'OPEN .INPUT PTR:' 
2) RFTER .'.-' 15 TYPED OUT, H I T  SPRCE BFtR TO READ TAPE 
3) AFTER #?' IS TYPED OUT, H I T  'CTRL/P' 

USING YOUR TERFIINAL'S LOW SPEED READER, YOU CAN INPUT PROGRAM TAPES 
BY FIRST TURNING OFF THE ECHO WITH 'OPEN XNPUT TTY:'; READXNG I N  THE 
TRPE; AND THEN TURNING CW THE ECHO WITH CTRL/P OR -* OPEN INPUT TTY : , E". 

THE FOLLOWING 3 LINE PROGRAM WILL RSK FOR 10 NUfilBERS FROM THE READER: 

10. 60 OPEN INPUT PTR: 
(PS/8 WILL NOW OUTPUT f7 '*' ON THE TERMINWL RND LWiIT FOE YOU 
TO SIGNIFY THAT THE TAPE I 5  LOfiDED 13S HITTING THE SPRCE BHR. 3 

18. 63 FOR W L  18; H5K A < X )  
i0. 70 OPEN INPUT TTY : J ECHO; COMMENT --- RESTORES TERMINRL TO NORMAL 

HIGH SPEED PUNCH M A ~  BE USED TU PUNCH PROGRAri TAPES: 

3.1 TYPE 'OPEN INPUT TTY : i OPEN OUTPlJT PTP : j 14' 
2) THEN TYPE 'OUTPUT CL6CJEj OPEN INPUT TTY: a E" 

LINE NUMBERS -I-- MRY RHNGE FROM I. 01 THROUGH 31. 519 BUT 00 NUT INCLUDE 
WHOLE NUMBERS. VHRIRBLES COR ARITHMETIC EXPRESSIONS MOT STARTING 141TH 
'A' > OF THE CORRECT VWLUE MflY 6E IJSED I N  PLACE OF LINE NUMBER REFERENCES 
CEXRMPLE: GOTO X' >. GROUP NUMBERS ARE INTEGERS FROM 1 THROUGH 31 A N 5  
REFERENCE GROUPS OF LINES I N  ' DO" > ' WRITE' 8 RND .'* ERRSE' COFltMANDS. 

MERGING PROGRAElS 'A' FrND ' 8 "  IS DONE WITH A SERIES. OF COMPIANDS WHICH 
CONVERT 'R' INTO A PS/8 EDITOR COMPATIf3tE DATA FILE AND THEN BRING I T  
I N  'ON TOP" OF PROORRM '6' : 

1> L f 8 R A R Y  CALL f3 

3) OPEN OUTPUT Fs (STEPS 3-4 WILL NOT OUTPUT ON TERMINRL) 
4 3  OUTPUT CLnSEj OPEN INPUT TTY : I ECHO 
3) LIBRARY CHLL 6 
G> OPEN INPUT A (WAIT FOR '?' ON TERMINRLj THEPI H I T  'CTRL[*P') 
7) LIBRARY DELETE FI- FD 

a oPEr4 INPUT TTY: 

THE MERGED PROGRAM WILL NQW BE IN YOUR PROQRHM BUFFER. 



PAGE 21 

PRECISION --- IF 10 DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL 
DIALOGUEJ YOU WILL HAVE 20% MORE QARIABLES BUT ONLY 6 DIGIT PRECISION. 

PIP --- A PS/8 SYSTEM PROGRAM WHICH CAN LIST YOUR ENTIRE DEVICE 
DIRECTORY. TYPE 'R PIP' TO PS/8 MONITOR THEN 'DEVICE:/L' TO LIST 
DIRECTORY. WHEN TRANSFERRING FOCRL PROORRM FILES WITH PIP, BE SURE 
TO USE THE '/I' OPTION AS THEY ARE CORE IMAGE FILES --- NOT ASCII!!! 
PROGRAM NAMES --- MAY HAVE UP TO SIX ALPHABETIC: OR NUMERIC CHARACTERS. 
FOCAL ASSUMES '. FC' OR '. FD' EXTENSIONS FOR PROGRAM AND DATA FILE NAMES. 

PROGRAM SIZE --- WITH STHNDARD FEATURES, PS/8 FOCAL PROGRAMS MRY BE 
THE INITIRL DIALOGUEc I1 BLOCK PROGRAMS ARE P05SIBLE. 
7 BLOCKS LONG <ABOUT 3586 CHARACTERS). IF FILES ARE DELETED THROUGH 

PUSHDOWN LIST OVERFLOW --- WHEN A PROGRAM USE5 A /DO' OR 'LIBRARY GOSUB' 

'RETURN' TO THE NEXT COMMAND AFTER COMPLETING THE 'DO' SUBROUTINE. IF 
COMMANQi FOCAL RECORDS THE LOCATION IN ITS PUSHDOWN LIST SO THAT IT CM'4 

TOO MANY SUBROUTINES ARE REQUESTED, THE LIST WILL OVERFLOW. TO REMEDY 
THIS SITUATIQNc REDUCE THE NUMBER OF BLOCKS OR SUBROUTINES IN PROGRAM. 

STRINGS --- ARE ANY SERIES OF CHARACTERS SUCH AS: 

HELLO 
122. s 
$99.99 
NOW I5 THE TIPIE FOR RLL GOO5 MEN . . . 
TEST34 

THE ABOVE STRINGS WERE TYPED BY SURROUNDING THEM WITH QUOTATION 
MHRKS AS IN LINE 22. 25 : 
22.23 TYPE 'I HELLO" ! 

STRINGS M W  ALSO BE PRINTED OUT CHARACTER BY CHARACTER USING THE 

FUNCTION. LIST THE INITTRL OIALOOUE FOR AN EXAMPLE. 
'FOUTO' FUNCTIONj INPUT OF STRINGS MfiY BE HANDLED WITH THE 'FINO' 

THE RSK COMILIAND MAY BE USED TO INPUT AND COMPRRE 6 OR 3.a CHARACTER 
STRINGS <DEPENDING ON PRECISION RETAINED IN INITIAL DIALOGUE>. IT 
IS BEST TO RETAIN FEATURE '8' IN DIALOGUE LJHEN USING THIS TECHNIQUE. 

22. 80 ASK "ANSWER YES OR NO? ' ' a  AN; COMMENT 'YES OR NO' SUBROUTINE 
22.82 IF (AN-BYES)22. 84222. 86 
22. 84 IF <AN-BNO>22. 8c22. 8 8 ~  22. 8 
22.86 SET X=pp;ZJ RETURN 
22. 88 SET %=It  RETURN 

*DO 22. 8 
ANSWER YES OR NO? YEP 
ANSWER YE5 OR NO? NOPE 
ANSWER YES OR NO? YES 

PROGRAM CONTROL WOULO THEN RETURN TO THE COMMRNO FOLLOWING THE 
SUBROUTINE CALL ('DO' OR 'LIBRARY GOSUB') WITH X EQUAL TO 2. 
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VARIABLES --- SOME EXAMPLES INCLUDE: FL Xs 271 P2J ANJ QUI PI+ NUMBER 
CONLY THE FIRST TWO LETTER5 WILL BE USED3 --- VARIABLES PltW NOT BEGIN 
WITH AN 'F' OR A DIGIT. 

SUBSCRIPTING --- VARIABLES MAY HAVE UNIQUE SUBSCRIPTS FROM -2048 
THROUOH 2047 RLTMOUQH THE TOTAL NUMBER OF VARIABLES IS STILL LIMITED 
BY CHOICES MADE IN THE INITIAL DIALOGUE. NOTE THAT THE SYMBOL TABLE 
WILL ONLY ACCURATELY OUTPUT SUBSCRIPTS BETWEEN 0 AND 99. 

PROTECTED VARIABLES --- ' I**  . J  'I" AND '#' CANNOT BE 'TYPED'> 'RSKED' 
OR ZEROED WITH THE 'ERfl5E' COMMRND DIRECTLY BUT FIRE OTHERWISE NORM% 
VARIABLES AND PIAY BE USED A5 SUCH IN 'SET', ' IF'> 'GOTO' J 'FOR' AND 
OTHER COMMANDS. "#', THE SYSTEM STATUS VARIABLE, IS 'SET' TO SPECIAL 
CODES BY THT: INITIAL DIALOGUE. 

INITIAL DIALOGUE --- ASK FOCAL'S INITIAL DIALOQUE FOR 'HELP' WHICH WILL 
LIST OPTIONS OTHER THAN STANDFIRO FEATURES. BY NOT RETAININO FILES 
€FEATURE #4> PROORAPI SPACE IS INCREfiSED FROM ABOUT 3500 CHRRACTERS 
C7 BLOCKS) UP TO RBOUT 5500 CRRFSCTES C l l  BLOCKS). I F  FERTURES 5 
AND 6 ARE BOTH REQUESTED, 5 WILL BE IGNORED. 

THE SYSTEM STATUS VARIABLEJ '#"J LIKE ' !' AND ''I' CANNOT BE 'TYPED' 
'ASKED' OR 'ERASED' BUT IS OTHERNISE A NORMAL VARIABLE. THE SYSTEM 
STRTUS VFIRIABLE IS 'SET' TO THE PRODUCT OF THE CODES REPRESENTING 
FEATURES CHOSEN IN THE IMITIAL DIALOGUE. 

FEATURE 

' 0' 
' i' 
' 2' 
' 3' 
' 4' 
' 5' 
' 6' 
' 7' 
' 8' 
' 9' 

~_ ~- _ _ _  ~ 

NO CPTIONRL FERTURES . . . . . . . . . . . . . . . .  
FSIN FiNO FCO5 FUNCTIONS . . . . . . . . . . . . .  
FSlNa FCOSs FLOG FEXP AND FATN . . . . .  
EXTENDED PRECISION (10 DIGITS) . . . . . .  
FILE COMMANDS . . . . . . . . . . . . . . . . . . . . . . .  
LEADING SPACE IN 'TYPE' . . . . . . . . . . . . .  
'a' AUTOMATICALLY PRINTEO BY 'TYPE' . 

. AUTOMATICALLY PRINTED BY 'ASK' . . 
'&' IN POWERS-OF-TEN NOTRTION . . . . . . .  
FEATURES 2,324 ...................... 

# .' 

CODE 
-I-- 

i 
2 
6 
S 
7 
11 
13 
17 
-1 
ai0 

' YES' STANDRRD FERTURES 2 , 3 r  4, S . . . . . . . . . . .  2310 

THE NUMBER OF ORDINARY VARIAeLES PERMITTED DEPENDS ON WHETHER EXTENDED 
PRECISION OR EXTENDED FUNCTIONS ARE RETAINED: 

NO EXTENDED FSIN & FCOS FSINI FCOS, FLOG 
FLOG, 8t FEXP €2) 
---------e------ 

FUNCT I ONS ONLY <I> ----------- -----I----- 

6 DIGIT PRECISION: 222 196 118 
10 DIGIT PRECISION: I85 163 98 
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CQMMkNO EXECUT I CBN T I  P l E 5  

6 & 10 DIGIT PRECISION VERSIONS OF PSJS F O C A L 1 9 7 1  HERE USED TO TEST 
THE COMMAND EXECUTION TIMES I N  MILLISECONDS ON A PDP-8 USING A TU55 
DECTnPE FOR INPUT AND HIGH SPEED TERMINRL FOR OUTPUT . TIMES INCREASE 
A 5  LINES ARE REFERENCED TOWARD THE END OF A PROGRAM RND VHRIABLES ARE 
IJSEO FROM THE END OF THE SYMBOL TFIBLE . 

COMMAND 6 D I G  18 DIG COPltl AND C DIG 10 D I G  

HSK .k: . . . . . . . . . . . . . . .  13 . 42 13 . 57 5 XtH-H . . . . . . . . . . . . .  6 . 98 7 . 82 
A x . . . . . . . . . . . . . . . . .  13.88 13.89 s X=G**G . . . . . . . . . . . . .  7.75 3 .55  
fi X J X  . . . . . . . . . . . . . . .  25 . 69 25 . 96 S X=H*W . . . . . . . . . . . . .  8 . 4 7  9 . 9% 
COMMENT . . . . . . . . . . . . .  1 . 50 I . 50 S X=G/ci . . . . . . . . . . . . .  8 . 71 113. 34 
c . . . . . . . . . . . . . . . . . . .  8.91 B . 5 3. 5 >(, =H/H . . . . . . . . . . . . .  8 . 76 18 . 39 
00 2 . 3 . . . . . . . . . . . . . .  16 . 06 18 . 38 5 X=$44444/444444 . . .  2.5. 48 17 . I 2  
0 9.. 3 . . . . . . . . . . . . . . .  15 . 91 18 . 22 5 x=444444/333333 . . .  13.5s 17.35 
FOR X 4 r l i  . . . . . . . . . .  14 . 9+ 15 . 01 5 XT~.EIB/LE-I@ . . . . . .  50 . 21 79 . 77 
F X=%Lj . . . . . . . . . . . .  14 . BB 14. 6 i  5 X4.Ei00/1E-108 . . . .  357 . 57 6357 . 30 
F X % L 2 i  . . . . . . . . . . . .  18 . 13 18 . 23 5 X=FABSC) . . . . . . . . . .  5 . 09 6 . iS 
F WI~3.0i . . . . . . . . . . .  98 . 27 SB . 63 5 X=FABS<G> . . . . . . . . .  '7 . 31 7 . 37 
GO 1 . 3 . . . . . . . . . . . . . .  14 . 43 16 . 74 S X=FABC3C41 . . . . . . . . .  9 . 59 9 . 66 
C i . 3 . . . . . . . . . . . . . . .  14 . 27 16 . 59 S %=FhES<H) . . . . . . . . .  7 . 35 7 . 4 8  
G z . . . . . . . . . . . . . . . . .  9.45 18.28 5 X=FR85<4444445 . . . .  10 . 69 10 . 74 
I F  (-131 . 3 2  I . 3, I.. 3 . . 20 . 87 23 . 22 S X=FSQTI:G> . . . . . . . . .  22 . 7'9 31 . 77 
I a : - & > i  . 381 . 3,2 . 3 . . .  28 . 69 23 . 0 )  S X=FSC!f<4> . . . . . . . . .  25 . 87 34 . BG 
I CL>I . S,1 . 3 r 1  . 3 . . . .  96 . 78 19 . I@ 5 X=FSGNCQ> . . . . . . . . .  8 . 01 7 . 98 
I C111.3J1.322.3  . . . .  2 8 . 4 7  22.79 S X=FITRCG) . . . . . . . . .  9 . 29 9 . 34 
I ( N > l  . 3 8 1 . 3 , l .  3 . . . .  18 . 84 as . 38 5 X=FRAI.I<> . . . . . . . . . .  7 . 43 7 . 50 
I <-1>2,2, P . . . . . . . . .  25.85 16. 7@ 5 X=FEXP<G) . . . . . . . . .  26 . 50 3c3 . SQ 
I <L>Z, Z r t  . . . . . . . . . .  ii . 93 $2 . 77 5 X=FSINm) . . . . . . . . .  31 . 69 45 . 23 
I < L > Z > Z > Z  . . . . . . . . . .  25 . 614 15 . 88 5 x=FcoscD~ . . . . . . . . .  33 . 32 50 . 8G 
I C N > Z J Z J  P . . . . . . . . . .  12 . 653 %3 . 46 S >i:=F6iTN<Gl . . . . . . . . .  25 . 89 37 . 1a3 
RETURN . . . . . . . . . . . . . .  1 . 42 2 . 42 S X=FLOGCG> . . . . . . . . .  14 . 78 48 . 25 
R . . . . . . . . . . . . . . . . . . .  . 6% . 61 5 X=fIN<> . . . . . . . . . . .  6 . 24 G.38 
5 X-N . . . . . . . . . . . . . . .  4.98 4.11 5 S=FINC>+FIN<> . . . . .  I1 . 29 11 . 38 
5 X = l ' .  . . . . . . . . . . . . . .  6 . 47 6 . 52 5 X=CTEN F I N O ' S 1  6S 37 rSS 68 
s X=Ci . . . . . . . . . . . . . . .  4 . 2 5  4 . I S  5 X=FUUT<K) 9 213 9 26 
4; X=4 . . . . . . . . . . . . . . .  E . 35 6.37 5 %~FOUT<188) il 91 I1 98 
s x=141 . . . . . . . . . . . . .  11.67 11.72 5 X=FOUT(K>+FOUTCK> . 17 . 2r3 17 . 2-3 
5 X=H . . . . . . . . . . . . . . .  4.145 4.28 5 X=C 2.0 FOlJT CK)'S 3 . . 82 . 46 82 . 18 
5 x*444444 . . . . . . . . . .  7.43 7 .46  TYPE i 19 9 19 
5 X=G+G . . . . . . . . . . . . .  6 . 87 6 . 91 T . . . . . . . . . . . . . . . . . . .  . 72 . 71 
s X=G+l . . . . . . . . . . . . .  9.35 9.39 T ! . . . . . . . . . . . . . . . . .  2.32 i . 3 4  
s X = l + l  . . . . . . . . . . . . .  3.1.67 3.1.7rt T #  . . . . . . . . . . . . . . . . .  1.38 1.38 
S X=H+H . . . . . . . . . . . . .  6 91 6 97 T ''4" . . . . . . . . . . . . . . .  2 . 46 1 . 46 
5 %=444444+H . . . . . . . .  10 . 38 3.a . 47 T la 444444" . . . . . . . . .  3.38 3.38 
s x=444444+444444 . . .  13.69 13.72 T 444444"!  . . . . . . . .  4 . 86 4 . 
s X=nQ+Q+G . . . . . . . . . . .  9.75 9. 79 T ' I  444444"J ! . . . . . . .  4 . 29 4 . 29 
s X=G+<lj+Ci> . . . . . . . . .  11 . S I  11.39 T H . . . . . . . . . . . . . . . . .  16 . 28 26 . 48 
S X=Q"J . . . . . . . . . . . . .  26 . $30 34 . 47 t H, ! iG 87 27 8& 

5 X=4^1B . . . . . . . . . . . .  31 . 62 39 . 29 T 0c301E5/@801ES . . . . .  33 . 27 43 . 78 
5 Xp4*1@0 . . . . . . . . . . .  185 . 37 261 . i% T ltB2t86Wl00898 . . . . .  18 . 26 2C3 . 83 
5 %=H+H . . . . . . . . . . . . .  6 . 94 G . 98 T "C20 SPfiCESl3"! . . . .  7 . 76 7 . 77 
s XSG-G . . . . . . . . . . . . .  6 . 91 6 . 95 T .28, ! . . . . . . . . . . . . .  11 . 56 92 . 59 

. . .  . . 
. . . . . . . . .  . . 

. . . . . . .  . . 

. . . . . . . . . . . . . . . .  . . 

. . 

. . . . . . . . . . . . . . .  . . 
5 Xp4"J . . . . . . . . . . . . .  29.19 36 . 82 T %E25 . . . . . . . . . . . . . .  91 . 28 163 . 49 
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PS/8 FOCAL, 1371 I S  A'V'AILHBLE I N  THREE FORMS: 

i> A PS/9 FORMAT FILE DECTAPE CONTAINING SAVED AND BINARY FILE% 
CIF PS/8 FOCAL AN5 THE 7 FILE5 NEEDED TO ASSEMBLE PS/8 FOCAL. 
T H I S  FORM I S  RECOMMENDED FOR MULTIPLE DECTHPE INSTALLATIONS. 

2) F1 P5/S SVSTEM TAPE TO WHICH HRVE BEEN ADDED THE FILES NEEDED 
TO ASSEMBLE PS/8 FCiCRL. THIS FORM IS RECOMMENDED FOR SINOLE 
DECTAPE I N S f A l t A T f O N S .  NOTE: USER MlJST SEND OMS1 A PS.4 
SYSTEM TAPE TO RECEIVE PS/8 FOCAL I N  THIS FORM. 

3) EIGHT PAPER TAPES; A GINARY TRPE OF P4#9 FOCHL AND P SOURCE 
TAPES. 

FORMS 1) AND 2) ARE AVAtILR8LE WITH DEMQNSTRRTIONS AN5 THE .'HELP' 
PACKBGE. 

TO LORD PS/8 FOCHL FROM DECTAPEI MOUNT THE TAPE ON DRIVE L THEN G I V E  
THE FOLLOW I NG COMMANDS : 

. RSSIGN DTHI  : I)% : 

. R  PIP 
*Si& PFOCRL. SVfFFOCAL. SS/ I 
*-c 

TO LOAD PS/8 FOCAL FROM PAPER TAPE, PLACE THE TRPE LABELED 'PFOCWL. B!J' 
i r d  THE TAPE RERDER AND GIVE THE FOLLOWI t-m C;omiAtws : 

. R ABSLDR 
*PTR:3102005<ALT MODE> 

.SAVE SYS;PFOCAL 
(TYPE A SPACE TO READ TAPE> 

PS/8 FOCAL, 297% 113 NO14 SASED Ot.1 THE SYSTEM DEVICE RND MAY BE RUN BY 
GIVING THE P W 8  COMMAND: 

. R PFOCAL 

PS/8 FOCAL'S I N I T I A L  DIALOGUE WILL THEN ASK YOU IF YOU WISH TO RETAIN 
STANDARD FERTURES. TVPE 'YES' OR REFER TO PRGE 22 OF THIS MRNUAL. 



PS/8 FOCALal.371 CAN BE GUILT FROM FOUR ASCII SOURCE FILES RND THREE 
BINFlRY FILES. THE NECESSRRY FILES ARE: 

FQCDEF. PR 

FOCOVR. PA 

FOCSNT. PA 

FOCLIB. PA 

FOCAL. Brd 

4klDMOD. BN 

I tJ I TAL. Bt4 

DEF INSTIONS OF CONSTFINTS RND NE14 1 NSTRUCT SONS FROM 
FOCAL, 1969. 

RDDITIUNS AND OVERLAVS TO FOCAL PROPER (NOM RESIDENT 
IN FIELD 1). 

INITIRL DIALOGUE CMRCHINE LAHGURGE PORTION> 

Lf6RARY AND FILE ROUTINES (RESIDENT I N  FIELD 0 ) .  

EINAR'f OF FOCAL 1969. 

FOUR-WORD FLOAT ING PO INT PATCHES. 

INITIHL DIALOGUE CFOCfiL PROGHRM THAT IS NOT REQUIRED 
IF INITIRL DIALOGUE IS NOT DESIRED). THIS FILE WAS 
PRODUCED BY CREATING R FOCHL Pi?TJORfiM AND THEN PUNCHING 
THE PROGRAM AREA IN BINARY. 

TO BlJfLD P%/B FOCAL 1971, TRHNSFER ALL THE NECESSAR't' FILES TO THE 'DSK:/ 
AND GSVE THE FOLLOlti I NG COPIMRNDS : 

"PFOCRL. SV' IS NOW SAVED Ob1 THE SYSTEE1 DEVICE. 

TO PREPME VERSI ON5 PERM I TT INO THE USE OF DISPLRY AND JOYST I CK FUNCTIONS 
OF THE TEKTRONIX 1-4682 GRRPHIC COMPUTER TERMINAL, INSERT FILE 'FDIS' 
(SERIAL StJTERFFiCE 4804) OR "4801" CPRRALLEL XNTERFRCE 4801) AFTER 
'FOCDEF' IN THE COMMRND STRXNG G I V E N  TO PAL8. THE T-4802 VERSIONS 
PROVIDE 10-28% FElrlER VRf? I ABLES. 



FOR ADD1 T I ONAL INF ORMAT IOPJ, YOU MAY CONSULT -' RD'IWJOED FOCAL TECHN I CHL 
SPECIFICATIONS" <ORDER NUMBER DEC-08-AJ&B-Dt FROM THE DEC PROGHHN 
L I BRARY, 0 1 G I TAL EQU I F'MENT CQRPORAT I ON, MRY NARD, MfiSSACHUSETTS > . 
NEARLY RlL LGER PRTCHES TO FOCRLz19r53 CAN BE ADDED TQ PS/8 FOCRLzISf l  
WITH o t w  MINOR ADAPTATIONS. SOME POINTS NHICH vou r 1 ~ 7  WISH TO CHECK 
TO INSURE COMPRTRBTLITY INCLUDE: 

11 SOME FOCAL LNTERNAL SUBROCJT I NE5 RND PO INTERS WFWE EEEN CHANGED 
<E. G. 'POPR' IS NO14 A SUBR0UTINE CRLL). PS/8 FOCRL ROUTINES WHICH 
PERFORM I DENT ICAL FUNCT I ON5 ARE INCLUDED FOR ALL COMMONL'f USED 
ROUT I NES. 

23 I N  MOST CASES THE 'HOLES' I N  F O C A L  $969 HRVE EEEN FILLED WITH 
PRTCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE 
RELOCATED. THE VHRIABLE SYMBOL TABLE AREA I 4  RECOMMENDED FOR 
THIS PURPOSE (CHAFJGE 'STSHR' TO RLLOW FOR PHTCHES). 

3 j USER-DEF I NED FUNCT 1 Of413 REQUt RE P O I  NTEWS I N  ' Ft-JTRBF' RND .' FNTABL' . 
THE 'FX' AND '*FNEL*J' SLOTS HAVE BEEN FILLED WITH 'FIN RND 'FOUT'. 
RECOMMENDED FUNCTIUNS TO DELETE FOR EXTRA 5LOTS ARE F D I S  FHOC AND 
FRAN DEPENDING ON THE NEED5 OF YOUR INSTALLATIQN. 

4 )  FOCAL PROPER rmOd RESIDES IN FIELD i CSTRRTING RDDRESS. 16200). Art+ 
PHTCHE5 TO FOCAL MiJST BE LOADED I N T O  FIELD i TI3 O'dERLA't' FOCAL. THE 
L IBRARY ROUTINES, PUSXDOW~ STACY,, AND TEXT STORAGE USE F I ELD 0. 

THE FOCOVR. PA SOURCE FILE CDNTRSINS A L L  PATCHES MADE E?+ P5/8 FOCAL TO 
FOCAL PROPER RND SHOULD BE EXAMINED TO INSURE THERE ARE NO CONFLICTS 
WITH A USER PATCH. 

50ME TERMINHLS HRVE 'ESCHPE' OR '*PREFIX' IN PLHCE OF 'RLT MODE'. TO 

SYSTEM DEVICE. THEN GI VE THE P W 8  MON I TO!?, THE FOLLOL4 I NO C0MMANI)S : 
CHUSE PS/8 FOCAL TO RECOGNIZE THE t4ON-ALT PIODE, FIEST SAVE I T  ON THE 

. GET 5'ICS:PFOCFIL 

. ODT 
1?802/0375 233 (ESCAPE? OR 376 <PREFIX? 
"r: 

' . SAVE 5Y5.XFOCRL 

IF P5/8 FOCFSL IS TO BE USED I b J  THE PREPARfiTIDN OF NlJMERICHL CONTROL 
TAPES, I T  WILL BE NECESSARV TO MAKE A CHRNGE 50 THRY FOUTCI41T WILL 
NOT AUTOMATICALLY OUTPUT BOTH A CAF:RIAGE RETURN RH0 LINE FEED. TO 00 
T H I S  FIRST SAVE PS/8 FOCAL ON THE S't'STEM DEVICE.' THECJ QISE THE PS/8 
MONITOR THE FOLLOIJINO COMMANDS : 

- GET SYS:FFOCAL 
. ODT 
17541/4452 44G3 
-c 
. SRVE 575: NFOCAL 

CHRRACTERS OUTPUT WITH 'FOUT' WILL NOT CHANGE THE "TAB' POSITION. 



RSK 
COblMENT 
CONT I NUE 
DO 
ERASE 
FOP, 
GI3 
GOTO 
I F  
MOD I FY 
QUI T 
RETURN 
SET 
TYPE 
WR I TE 

LIBRRRY CRLL 
LI8RARY DELETE 
LI8RARY GOSU5 
LIBRARY L I S T  
LIBRf3RY RUN 
LIBRARY SAVE 
LIBRARY EXIT 

EXPONENTIRTKON 
MULTIPLICATION 
0 I V I  s I ON 
ADOX TION 
SUBTRACTION 
PARENTHESES 
SQUARE BRACKETS 
RNGLE BRFSCKETS 

SPECIRL CHRRACTERS 

! 
# 

f 

FILE COMMRNDS -------.,.----------- 
OPEN INPUT 
OPEN OUTPUT 
OPEN RESTORE INPUT 
OPEN RESTORE OUTPUT 
OUTPUT CLOSE 

RETURN.4- I NE FEED 
CARRIAGE RETURN 
THB 
OUTPUT FORMRTTER 
SYMBOL TABLE 
QUOTAT I ON MARKS 
TRACE 
POWER-OF-TEN C & 3 
RUBOUT KEY 
CTRL/C 
CTRL/G E BELL 3 
CfRL/L 
CTRL/P 
LINE FEED KEY 
KILL LINE 
RETURN KEY 
ALT MOO€ KEY 
SPRCE KEY 
COMMH 
SEMICOLON 

CHANCES FROM FOCC;lt, I369 
DEVICE NGMES 
D I RECT COMMkNDS 
ERROR CODES 
EXPRESS IONS 
FILES 
H1ilt-I SPEED RERDER 
INDIRECT COMMANDS 
I N  I T f RL DIALOGUE 
LINE NUMBERS 
MERGING PROGRRMS 
NHMES O f  F I LE5 
PREC I5 I ON 
PIP 
PUSHDOWN L I S T  OSERFtOLI 
SAMPLE FILES Pl;iOGRAH 
SIZE O f  PROGRAMS 
STRINGS 
SUESCRIPTING 

TAE 
tWR I ABLES 

SUMMARY CIF c o r i m s  

THE HELP PACKAGE fOR PS/8 FOCALr1971 PERMITS THE ON-LINE REVIEN 01" a'+ 
OF THE RBOVE WORDS, PHRASES OR SYMBOLS. HELP I 5  AVAILABLE ON A WCTWE 
WICH SHOULD BE FlOUNTEO ON DRIVE 82 HAVING BEEN ASSIGNED THE FHIPIE ' DSK : .c * 

"HELP' I5 REQUESTED WITH THE "L 0 HELP' COMMAND <"LET'S GET HEW") k4klIl.E 
THE USER IS WRITING A P5/8 FOCHL PROGRAM. HE WILL BE RETURCilEEO To H I S  
PROGRAM <SRVED AS 'FOCAL. TM' ? WHEN HE HAS HAD ENOUGH 'HELP'. 
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FOR F I N € >  FIND FOUT<> 

CODE CHARACTER ---- ----------- 
128 CTRL/SHFTdP 

€LEflDER> 
129 CTRL/A 
130 CTRL/B 
131 CTRL/C 
$32 CTRL/D 
233 CTRL/E 
134  CTI;ZL/F 
I35 CTRLJQ <BELL> 
136 CTRL/H 
137 CTRL/I 
138 LIME FEED 
139 CTRLJK 
240 CTRLA 
141 CARRIAGE RETURN 
142 CTRL." 
143 CTRL/O 
144 CTRL/P 
245 CTRL.4 
146 CTRL/R 
l.47 CTRL/S 
145 CTRL/T 
149 CTRL/U 
150 CTRL/V 
151 CTRLtW 
152 CTRL/% 
153 CTRL/Y 
154 CTRL/Z 
1% CTRL/SHFT/E 
156 CTRL/SHFT/L 
157 CTRL/SHFT/M 
158 CTRL/SHFT/N 
159 CTRL/SHFT/O 

CODE CHARACTER 

168 SPACE 
161 ! 
162 " 

163 # 
164 $ 
1165 x 
3.66 & 
167 
168 C 
3.69 > 
170 * 
171 + 
172 .I 
I73 - 
174 . 
175 /' 
176 0 
177 I 
178 2 
279 3 
f88 4 
182 5 
182 6 
183 7 
284 8 
285 9 
186 : 
Lei' j 

288 < 
189 = 
190 > 
191 ? 
I 9 2  @ 

CODE CHARACTER ---- ----I---- 
193 A 
194 B 
195 c 
196 0 
297 E 
198 F 
19s G 
208 H 
20e I 
282 J 
283 K 
204 L 
285 M 
206 14 
207 0 
208 P 
289 Q 
218 R 
211 5 

213 u 
2d.4 v 
215 W 
215 x 
217 *' 
21% 2 
2.19 t 
228 \ 
22% 3 
222 
223 f 
253 ALT MODE 
255 RUBOUT 

212 T 

FOUT<141.) LlILL OUTPUT A RETURN/LINEFEEDi FCSUT(23) WILL 
OUTPUT fi CARRIflGE RETURN ONLY. COPE 944 ZCTRLSP) IS 
PS/8 FOCRL'S BREAK CHARACTER. 224 THROUGH 250 ARE 
LOWER-CASE LETTERS ON SOME TERMINALS. MANY TERMINFILS 
USE SHIFT&, t ' t r  AND /M FOR ' C ' J  '\/t AND ' 3'. 

CODES 8 THROUGH 127 ARE SIMILAR TO 128-Z55 EXCEPT THAT 
THE HIGH ORDER B I T  OF I T S  BINARY REPRESENTATIQN IS 
EQUAL TO ZERO. 



CODE 

?@a. 00 
?01. 08 
?81. 48 
?81.91 
?01. j 4 
3B2.32 
?02. 52 
?03.05 
303.28 
?B4.39 
?04.52 
?84.60 
?04. : 3  
385. 48 
?06.06 
?06.54 
387.38 
?@7. :9 
?@7* j 6 
?88. 47 
?09. 11 
310. : 5  
?ii. 35 
715. 28 
?IS. j 1 
-728.34 
?22. 23 
?22.%L 
723.05 
.LA 15 
323. 36 
?23. 39 
?24.68 
* Ld. 37 
IL6. 18 
326.58 
'726. 99 
?27.18 
?27.14 
328.86 
728.73 
?29.53 
723.68 
?29. 91 
?30.05 
131. (7 
7 

- 

.y,- 

3.-*t 
.-* CI 

NOTE : 
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MANUHL START FROPl CONSOLE 

BAD LINE NUMEER 

ZERO I S  ILLEGAL LINE NUMBER 

' DO' REFERENCED NON-EM I STENT L I NE 
NON-EXISTENT LINE AFTER ' GOTO' OR IF' 

BAD VAR I ABLE I N ' FOR' OR ' SET' COMPlANC* 
EXCESS RIGHT TERM I NATORS 
I LLEGAL TERM I NAT1:IR I N  *' FOR' OR ' SET' COMMHND 
MISS I NG ARCilJMENT I N D I SPLAY FIJNCT I ON 
EHD HRGUMENT I N  *' MOD I F'f.' COMMHPJD 

TOO MANS VRR I ABLE5 
NO OPERATOR BEFORE FARENTHES I S  

ILLEGHL FUNCTION OR DOIJBLE OPERATOR5 
ENCLOSURES DO NOT MATCH 
BHD ARCiUPlENT I N  -' ERASE' COMMANO 
STORHGE FILLED BY TEXT 
I NPlJT BlJFFER O'V'ERFLOL*J 
BkD RESTORE GOMMHNO 
ATTEMPT TO WRITE PRST END-OF-FILE 

BREAK FROM KEYBOARD V I  A .' CTRL.JP.' 

GROUP NlJMEER LARGER THHN 31 

DO' REFERENCED NON-EX ISTENT GROUP 

I LLEGHL r,ciMriHw 

ILLEGAL LIS€ O F  A FUNCTION OR NUMSER 

FUNCT I 1x4 fiRGi-iriEru ri 1 ss I NG 

LCGARI THM OF ZERO RECYJESTED 
NO OUTPUT F I L E  TO RESTORE 
BHD F I LES ' OPEw COririHm 

NO INPIUT F I L E  TO RESTORE 
DATA F I L E  NOT FrJlJNt~ 

TOO MANY DIGITS Ilil NIJMBER 
PUSHDOI4N OVERFLOWj PROGRHM TOO LCING 
TlJO PERIOD5 I N  F I L E  NHME OR NO NHME 
EFID DEVICE CR 2 PHGE w r m m  
BAD L I BRARY COMMAND 
NO PROGRAM NAMED EY -' SHVE' COMMAND 
EXPONENT TOO LAROE OR NEGHT I SE 
PROGRAPl NOT FOUND 
.' L I ERARY CHLL' FROM NON-D I RECTORY DE'+ ICE 
' L I BRARY L I ST" O F  NON-D I RECTORY DES ICE 
DIVISION B'f ZERO 
F I L E  ALREHDY DELETED 
DEVICE ERROR : WRITE LUCK Of? PARITY 
CANNOT OPEN OUTPUT F I LE 

UNAVA I LABLE COMMHND OR FLINCT I ON 
HTTEMPT TO READ PAST END-OF-FILE {INPUT I S  
S1.l I TCHED TrTc TERM I NAL RND f EOGRAM COHT I HUES > 

I rinCi I r-mRY SQUARE ROCITS REQUIRED 

TYPE = C  TYPE I.[ T W E  I, OR TYPE 2. OUTPUTS A STRING 
O F  ZEROES. THIS CAN E E  STOPPED BY HITTING 'CTRL/P' 

SHOULD 7OU EXPERIENCE A PS,.% MONITOR ERROR SUCH As 
HTTEMPTING TO WRITE ON AN IJNSELECTED DEVICEs I T  IS 
BEST TO RE-ENTER FOCAL THROUGH THE I N I T I H L  DIALOGUE. 

http://CTRL.JP
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**ASK X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCEPT VALUE OF X FROM INPUT DEVICE 
*COMMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IGNORE REST O F  LINE 
*CONT I NUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DIJMMY COMMAND 
*DO E LINE OR GROUP NClMBER 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SUBROUTINE CALL  
:*ERASE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZERO VHRIHBLES 
*ERASE CLINE OR GROIJP NUMBER3 . . . . . . . . . . . . . . . . . . . . . .  DELETE LINE OR GROUP 
*ERASE A L L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DELETE ENTIRE INDIRECT PROGRAM 
*FOR ><:=ELL ) E2 I, E3j C COMMHND 1 . . . . . . . . .  COMMAND REPEATED (E3-Ei>/E2+1 TIMES 
*GO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  START PROGRHM EXECUTION AT FIRST LINE 
*GOTO CLL> . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SEND PROGRAM EXECUTION TO L INE L1 
* IF <EI>L1LC j L2, L3 lj . . . . .  -> 0.1 OR + VHLUE OF E l  GIVES NEXT L INE EXECUTED 
:*MODIFY L1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EDIT LINE L1  
*QUIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STOP EXECIJTION 
*RETURN . . . . . . . . . . . . . . . . . .  TERM INATE H ' DO' OR ... L I BRHR'T' GOSIJEC' SUBROIJT I NE 
*SET X=<NUNBERc VARIABLE OR EXPRESSION> . . . . . . . .  ASSIGN VALUE TO VHRIABLE 
*T'fPE C NUMBERS, VARIABLES, EXPRESSIONS., TEXT I N  QUOTES, ! J #.a .t .$: OR X 3 
*WRITE C GROUP OR L I NE NUMBER 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L I S T  PROGRAM 

*LIBRHR'f CALL C DEVICE : KPROGRAM NAME) . . . . . . . . . . . . . . . .  LOAD SAVED PROGRAM 
*L I BRARY DELETE C DEV ICE : l<PROGRAM NAME> . . . . . . . . . . . . . . . . . .  UNSAVE PROIIiRAM 
+4.. IBRARY GOSUB C DEVICE : I~~PROGRHM NHME> C GROUP OR L INE NUMBER 1 . . . . . . . .  DO' 
*LIBRARY L IST  C DEVICE : IC FIRST F I L E  TO BE LISTED 1 . . . . . . . . . . . . . . . .  CATALOG 
*L I BRHRY RUN C DEV I CE : 3~Y'ROGRAM NHME) C L I NE Nl-IMBER I . . . . . . . . . . . . . . . .  CHR I N 
*LIBRARY SHVE C DEVI CE : l~<PROGRHM NAME> . . . . . . . . . . . . . . . . . . . . . .  SHVE PROGRRM 
*LIBRARY EXIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RETURN TO PS/8  MONITOR 

*OPEN INPUT C DEVICE IC F I L E  NHME IC J ECHO 1 . . . . . . . . . . . .  PREPARE TO REHD F I L E  
:*OPEN OUTPUT C DEVICE : IC F I L E  NHME I C  J ECHO 1 . . . . . . . . . .  PREPARE TO WRITE F I L E  
:*OPEN RESTORE I NPUTC , ECHO 3 . . . . . . . . . . . . . . . . . . . . . . .  RESUME INPUT FROM F I L E  
*OPEN RESTORE OUTPUTI: .. ECHO 3 . . . . . . . . . . . . . . . . . . . . . . .  RESUME OlJTPlJT TO F I L E  
sOlJTPUT CLOSE . . . . . . . . . . . . . . . . . . . . . . . .  OUTPIJTS BUFFER; CLOSES OIJTPIJT F I LE 

---INPUT---, ECHO . . . . . . . . . . . . . . . . . . . . . . .  INPUT I S  ECHOED ON OUTPlJT DEVICE 
---OUTPUT---, ECHO . . . . . . . . . . . . . . . . . . . . . . . . . .  OUTPUT I S  ECHOED ON TERM1 NAL 

0 ENCLOSE RECYJIRED TERMS AND I: 3 ENCLOSE OPTIONAL TERMS. 

L L  L2, AND L3 ARE L INE NUMBERS. LINE AND GROlJP NUMBERS MAY 
BE REPLHCED 8%' A N P  EXPRESSION NOT BEGINNING 141 TH THE LETTER ' A' .  
. FC AND . FD ARE ASSUMED PROGRAM AND DATA F I L E  NAME EXTENSIONS. 

X I S  A SARIABLE. EL, E2 AND E3 A9,E ARITHMETIC EXPRESSIONS. 

FOLLOW COMMANDS 14 I TH A SPACE> ONE LETTER ABBREVI AT IONS PERM1 TTED. 
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'3&Ll/?S. 
HELP . FC 6 
HELPER. RE hi 
DIRECH..RD 6 
DIRECX. RD 4 
OIRECR. RD 4 
SDIREC. RD 2 
ERC5SE . FD i 
#ANG.I1Jf?. FO 2 
LIBRRR. RE 6 
HFILELRE 6 
HFILEZ. RE 6 
CUMPIAI, RE 6 
COMMA2 RE 4 
OOMMA3. RE' 6 
CHTLOG. FC 3 
INDEX . R E  5 
HERROR. RE 6 
FUNCTZ. RE 6 
FUNCT2. RE S 

SYMBOL?. RE d 
4UNC0M. RE 6 
MISCLZ. RE 6 
MISCL2. RE 6 
MISCL3. RE G 
PFQCHL. 5V 215 
TECO .5V 14 

<EMPTY> 115 

svriBOi. RE 6 

FOCAL . Tri i 

LISTHL. Fro 

LXSTHL. RD 
INTRST. FC 
CHISGIR. FC 
STAT1 . FC 
STAT2 . FC 
HDDEX . FC 
BHF.ON . FC 
TRIANQ. FC 
CFLNDR. FC 
HANGMN. FC 
HANOI . FC 
PLOTER. FC 
FflCTOR. FC 
POLAR . FC 
QRAPH * FC 
HARMON. FC 
WEB . FC 
exsHP. FC 

4 

4 
3 
5 
t5 
s 
2 
6 
4 
3 
5 
5 
3 
2 
4 
5 
4 
3 
7 
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HELP . RE 6 BHCKUP FILE FOR -'HELP. FC' 
TECO . PH 151 TECO-8 SOIJRCE f ILE 
TECO . BN 16 TECO-I: BINHRY FILE CLOHO L*JXTH H&SLVR; STARTS AT 2@8> 
FrSCDEF. PR 4 PS/8 FOCfiL, 3.971 SOURCE F I L E  --- DEF I N 1  T IONSPI N5fRUCT I ONS 
FOCOVR. PH 23 PS/8 FQCRLI 1971 SOURCE FILE --- OVERLRYS TO FOCHLr 19G9 
FOCINT.Pfi 9 PS/8 FOCWL,19?1 SOURCE FILE -0- INITXHL OfHLOQUE rPRLW 

FOCAL . et4 17 mcfiLI 1969 eitifiw FILE 
414~mt3.e~ i mcix FLOATING POINT PRCKAGE FOUR-WORD PHTCHES 
IN I TR. BN 7 e 5 a  FOCRL 297.1. IN IT I RL DIALOGUE c FOCRL mocimiri > 

FOCLfE3.FR 69 PS/B FCrCRLr1971 SQURCE: FILE --- LIBRRRY AND FILE ROUTINES 

FDIS .PC7 'ts PS/8 F0ClSL1l.971 SOURCE FILE --- T-4B82 SERIHL INTERFHCE 
4861 .PFI 8 PS/8 F O C A L 1 9 7 1  SOURCE F I L E  T-48132 PRRRCLEL ItVTEkFACE 
PF0CFIL.W 34 PS/8 FOCWLc1.971 BfluHR'f FILE -0- STARTS AT I B 2 W  

SPY . SV 3 DECTRfE GOT --- VERY " E X E R  I MENTAL'. 
5S2BN . SS 3 'SFWE-TO-SINHRY' CONVERTER 

hW . 5 V  5 CORE MRPPER --- SPECIFY BINARY F I L E  FOR cmimrm DECODER 

113 FREE BLOCKS 

http://FOCLfE3.FR
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V E R S I O N  - - -  
The July 10, 1972 version o f  PS/8 FOCAL adds the FIND(character) function 

and Variable Reallocation. Variable rea l locat ion permits the user t o  add new 
variable names t o  h is  symbol table when i t  i s  f u l l  by f i r s t  se t t ing  vartables, tha t  
w e  no longer needed,to be equal t o  zero. T r ig  function precision i s  now nearly 
uniform a t  8 d i g i t s  across the range of the functions as a r e s u l t  o f  suggestions 
by Gregory Ruth, Draper Lab, Cambridge, Mass. The number o f  non-zero variables 
permitted as a resu l t  of i n i t i a l  dialogue responses i s  s l i g h t l y  di f ferent- f rom'the 
chart  on page 22 o f  the manual and i s  now: 

a1 t 1.1 
.:* .- I i  

No Extended FSIN & FCOS FSIN ,  FCOS, FLOG, 
FEXP, & FATN (2)  
------------I---- 

Functions Only (1) 
-----e----- ----------- 

6 D i g i t  Precision: 217 196 118 
10 D i g i t  Precision: 181 163 98 

P S / 8  F O C A L  C H A R A C T E R  S E A R C H  F U N C T I O N  
FIND(a) w i l l  input characters through the one whose decimal ASCII code i s  the 
function argument. I f  input i s  being echoed, a l l  characters up to, but not 
including the search character w i l l  be echoed. FIND can search many times 
faster  than i s  possible using F l N  and IF .  See the ,example below i n  which F I N D  
i s  used w i th  ECHO t o  copy a f i l e  eighty times faster  than i s  possible using 
F I N ,  FOUT, and IF: 




