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INTRODMICT IO

PS/8 FOCAL. 1971 MAKES THE DEVICE-INDEFENDENT FILE HANDLING FACILITIES
OF PS/S DIRECTLY AVAILABLE TO FOCAL USERS. IT IS A COLLECTION OF
FATCHES TO FOCHL., 198% --~- MOST PROGRAMS WRITTEM IN FOCAL. 1963 WILL BE
PROCESSED BY PSA8 FOCAL, 1971 (SEE LIS5T OF DIFFERENCES ON PARGE 2>

PS/8 FOCAL, 1971 SOURCE AND BINARY FILES FLUS DEMONSTRATION PROGRAMS ARE
AVAILABLE ON DECTAPE OR FAPER TAPE. ENCLOSE $5 OR AN EXTRA DECTAPE TO
COVER HANDLING AND MAILING. <ADD $1©0 FOR DECTAPE VERSION IF YOU DD NOT
INCLUDE YOUR OMWN PS/8 FORMATTED DECTAFE. » SEND REGQUESTS TO:

SOFTHWARE DEWELOPMENT GROUF, OMS X, PORTLAND, OREGOM 97221.

SUGGESTIONS FOR MNOWICES

THIS MANUAL IS INTENDED AS A REWIEWING RID FOR PERSONS WHO ALRERDY HAVE
SOME FAMILIARITY WITH FOCAL. A GOOD INTRODUCTIOMN TO FOCAL PROGRAMMING
IS CHAPTER 11 OF - PROGRAMMING LANGUAGES- <1978, #2>; ALSO USEFUL 15

THE P5/8 USER’S GUIDE <(NO. DEC-®3-MEFFA~D. $3»  EOTH MAY BE PURCHASED
FROM THE DEC PROGRAM LIBRARY, BLDG. 2-5, MAYMARD. MASS. 81754,

70 USE PS/8 FOCAL, 1971 OM DECTRFE SYSTEMS (DISK USERS SEE PAGE 243!
1> BOOTSTRAP INTO PS/2 MONITOR;

2y AT MULTIPLE DECTRPE INSTALLATIONZ, THE AUTHORS SUGGEST THAT THE FSA%
COMMAND “ASSIGN DTAL: DS BE GIVEN TO PERMIT THE USER TO USE HIS
OWN DECTRAPE A3 THE DEFRULT DEVICE (DSK:»; THIS IS REQUIRED BY THE
“HELPY PACKAGE AVAILABLE OM DECTAPE FOR PS/2 FOCAL, 1971;

2» TYPE “"RUN DSK: PFOCAL".

43 THE INITIARL DIALOGUE WILL ASK IF YOU WISH TO RETAIN STAMDARD FEATURES
OF P5/8 FOCAL.1%71. A “YE3° WILL PROVIDE 32588 CHARACTERS OF FPROGRAM
SPACE. $8 VARIARELES., 16 DIGIT FRECISION, FILES. AND TRIG FUNCTIONS.
SEE 7 IMITIAL DIARLOGUE” ON PAGE 22 FOR OTHER OPTIOMS,

S) THE “LIBRARY EXIT” COMMAND WILL RETURM %OU TO THE PS/8 MOMITORS

A “HELP” PRACKRGE FOR FS/8 FOCAL, 1971 IS AVAILABLE ON DECTAPE. MOUNT
THE HELP TAPE OMN DECTAPE DRIVE #1; MOUNT THE FS/8 SYSTEM TAPE ON
DRIVE #8. YOU MAY ENTER “HELP” WHILE WRITING A PS/8 FOCAL PROGRAM
BY TYPING THE COMMAND L G HELP’. YOUR FPROGRAM WILL BE SAVED UNDER
THE NAME -FOCAL. TM”. WHEN ¥YOU DESIRE NO MORE HELP, YOU WILL BE
RETURNED TOQ YOUR OWN FROGRAM. SEE ALSC THE HELP INDEX OM PAGE 27;

T
~

7> CTRLAP 15 PS/8 FOCAL-S BREAK CHARACTER.

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

CENTRONICSE DATH COMFRFUTER CORF.
OrMNE WAL =ESTREET

HUD=Ord . MHMEId HAMPSHIREE a=EasSe
TELEFHONE CEERED> S —-adlld
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ek CHAMNGES FROPM FOCAL . LSS

FROGRAMS WRITTEM IN FOCAL, 1262 SHOULD REGUIRE ONLY ONE CHANGE TO RUN
UNDER FSA/8 FOCAL. 1971

THE INPUT DEVICE IS5 SWITCHED TO THE HIGH SPEED PAPER TRAPE READER
WITH THE “OPEMN INPUT PTR:- COMMAND AND SWITCHED BACK TO THE

TERMINAL WITH “OPEN INPUT TTY.,ECHO” INSTEAD OF WITH THE ~#
COMMAND OF FOCAL., 1963,

QTHER CHANGES INCLUDE:

1> EXTEMDED LIBRARY FEATURES INCLUDING DEVICE-INDEPEMNMDENT CHAINING
AND SUBROUTINE CALLS BETWEEN FPROGRAMS.

2> FILE RERDING AND WRITING COMMANDS. 18 DIGIT PRECISIOM. OR STARNDARD
TRIG FUNCTIONMS MAY BE DELETED BY THE INITIAL DIALOGUE TO ALLOW UP
TO 222 VARIABLES WITH S588 CHARACTER PROGRAMS: MWITH ALL FERTURES
RETAINED., 928 VYARIRBLES AMD 2500 CHARACTERS REMAIN. SEE PRGE 22

3> COMPUTED LINE MNUMBERS: SEE PRGE 2.

4> TARABULATIONM.

3> IMPROVED DISTRIBUTION AND “RANDOM” INITIALIZATION OF “FRANC) .
THE PSEUDO-RANDOM NUMBER FUNCTION.

€2 UNLIMITED LIME LEMGTHS.

7> CHARACTER MANIPULATIONS HANDLED WITH “FINCY® AND “FOUTC)”.

2> FSGNC@Y=0 [FSGN{B>=1 IM FOCAL. 195 ]

92 “ERRSE ALL" AND “MODIFY’ DO MOT ERASE VARIABLES.

18> IMN RDDITION TO THE FDISC> DISPLAY FUNCTIONM FOR DEC’S 34D DISPLAY,
YERSIONS ARE AYAILABLE WITH DISPLAY FAND JOYSTICK FUNCTIOMS FOR
THE TEKTRONIX T-4002 GRAPHICS TERMINAL.

11> 3 SPECIAL VARIABLES ARE FROTECTED FROM THE “ERASE” COMMAND ---
TN, WL AND C#. Y#° IS SET TO 1 BY THE INITIAL DIARLOGUE IF
ALL OPTIONAL FEATURES OF PSA8 FOCAL RRE DELETED RAND TO 2310 1IF
STANDRRD FEATURES ARE RETAINED; SEE - INITIAL DIALOGUE” . PRAGE z2.

12> PS8 FOCAL’S STARTING ADDRESS IS 10209 CFIELD 1O

CTRLAF IS THE BREAK CHARACTER

i T . —— " —— w— v - it s i ot Saipsss woaanret Smaine A U S iy RS SN g

NOTE: PS-& FOCAL DATA FILES ARE COMPATIBLE WITH EDIT ANC TECO-8;
HOWEVYER, FS/2 FOCAL PROGRAM FILES ARE SAYED RS CORE IMAGES.

=
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COMMAND =

44+ DIRECT COMMANDS ARE GIVEN WHILE FOCAL IS IMN COMMAND MODE. THEY
ARE TYPED WITHOUT LINE NUMBERS AND FUOCAL EXECUTES THEM RS SOON RS THE

RETURN BUTTON IS HIT --- FOR EXAMPLE:
+TYPE 3I+4, ! C(FOCAL OQUTPFUTS THE YALUE OF 3+4)
7. 8090

#

(OR SEVERAL COMMANDS MAY BE GIVEN IN SEQUENCE:)
+#SET =2
+ZET %=2
*TYPE Z+K+y, !
8. pg80
4

#4 INDIRECT COMMANDS ARE USED FOR LONGER PROGRAMS. THEY ARE TYPED
FOLLOWING LINE NUMBERS BETWEEN 1. @81 AMD 31. 29 NOT INCLUDING INTEGERS
AMD MAY BE EXECUTED BY A DIRECT “ GO .

#2, 1 SET X=2
*#2, 2 SET ¥v=2
#2. 3 TYPE 3+x+Y¥. !¢
*G0

S8 0809
+

COorItMAaNLE: FORMAT @

THE GENERAL FORM OF EACH IS GIVEN FOLLOMWED BY EXAMPLES IM WHICH:

<> ENCLOSE REQUIRED TERMS. [ 1 ENCLOSE OFTIONAL TERMS.
(> ENCLOSE COMMEMTS. ONE LETTER FABBREVIATIONS MAY BE
USED FOR COMMAMD WORDS. M REFRESENTS A VARIABLE, E1,
E2 AND EX ARE ARITHMETIC EXPRESSIONS. L1, L2 AND L3
ARE LINE NUMBERS. G1 IS EITHER A LINE OR GROUP NUMBER.
L1, L2, L3 AND G1 MAY BE REPLACED MWITH ANY ARITHMETIC
EXPRESSION NOT BEGINNING WITH THE LETTER “H”.

MOST COMMANDS MUST BE FOLLOWED EBY A SPRCE.

78]
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ELEMENTARY COMMANDS

A G A— ——— —— —— —— A— ——— P S Cr— ST S ———

ASk
*ASK [ "PRINT OQUT IM QUOTES"] XL.Y.Z21 CINFUT VALUES FOR VARIABLES)
AsSK ¥ (EXFECTS R VALUE TO BE INPUT FOR ¥
R Z (A IS THE RBBREVIATION FOR “RSK D
A B2, X, NUMBER (EXPECTS THREE VALUES TO BE INPUT)

A "HOW MANY? "M CTYPES “HOW MANY THEM SETS M EQUAL TO THE RESPONSE?

* * % SPACE. COMMA OR CARRIAGE RETURN WILL TERMINATE EACH NUMBER INPUT.
TYPE A <7 (BACK ARROW» TO ERASE A PARTIALLY ENTERED NUMBER WHICH MAY
THEN BE RE-ENTERED. ALT MODE WILL CRUSE FOCAL TO LERVE THE VARIABLE
WITH ITS FORMER VALUE. IF “ASKING” FROM A FILE --— A SPRCE. COMMA OR
OTHER DELIMITER MUST PRECEDE A NEGATIVE SIGN, -7, OR THE NUMBER WILL BE
READ AS POSITIVE. RESFONDING TO INITIAL DIALOGUE WITH “YES’ OR ‘4, 57
WILL REMEDY THIS BY QUTPUTTING A LEADING SPACE WHEN USING - TYPE‘.

COMMEMNMT
*COMMENT (LINES BEGINMNING WITH A “C” WILL BE IGNORED>
COMMENT SORT CCOMMEMTS ARE USED TO DESCRIBE PROGRAMS
c (ABBREVIATIOND
CONTINUE COUMMY LINES

Do

DO [LINE OR GROUF MNUMBER ] (SUBROUTINE CARLLD
DO 7. 24 (TELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN
D 4. 48 TO THE COMMAND FOLLOWING THE - DO‘ >
oo 7 CEXECUTES GROUF 70
DO ALL (STARTS EXECUTION OF PROGRAM AT FIRST LINEX
0 G1,D 7. 6 CEXECUTES LINE OR GROUP Gi THEN LINE 7. &>

# % & DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH “A” AS
A COMPUTED LINE NUMBER OR IT MWILL “DO ALL".

ERASE
*ERASE [LINE OR GROUP NUMBER] (ZEROES VARIABLES IF NO NUMBER GIVEND>

ERASE 2. 17 (DELETES LINE 2. 17 FROM INDIRECT PROGRAM>
EZ3 (DELETES ALL GROUF 2 LINESS

ERRSE (ZEROES ALL VARIABLES)

ERASE ALL (ERASES ENTIRE INDIRECT PROGRAM)

* * # “ERASE” MUST BE THE LAST COMMAND ON A LINE. “ERASE <LINE OR
GROUP NUMBERD> WILL CAUSE FOCAL TO RETURN TO COMMAND MODE AFTER ERASING.
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FOR

PRGE 3
FOrR
¥=E1(,E2 1 EZ; [COMMAND TO BE REFEATED (E3-E1>/7E2+1 TIMES]

P=1,7; TYPE = (MILL TYPE A 737 SEVEM TIMESD

FOR J=1.5,00 17. 1 «(WILL DO LINE 47. 1 FIWE TIMESX

F X=
FOR

*® ok

2,2, 8: T ®Xx1B WILL TYPE 7288 48 €8 887>
Z=1.Y:00 7 CWILL DO GROUF 7. Y TIMESS
* THE “FOR” COMMAMD IS REFERTED --- ADDING 1 (OR E2> TO E1 EACH

CYCLE UNTIL Ei1 EXCEEDS EZ. EXECUTION THEN GOES TO THE NEXT LINE.

#G0

GO
G
GOTO
GO ?

G ¥

*IF

IF ¢
I <H
I (B
I <2
1 <G

#MOD

“MOD
ouTP

1>
2>
3>
42
5o
62

*GIJ I

GO
[LINE NUMBER] <(STARTS EXECUTING PROGRAM AT DESIGNATED LIME)

(STHRTS EXMECUTING INDIRECT FROGRAM AT FIRST LINEX
CABEREVIATION?
31 (STARTS EXECUTING PROGRAM AT LINE 3. 1O
(" TRACE FEATURE”® -—-— PRINTS PROGRAM DURING EXECUTION
UNTIL MNEXT OCCURRENCE OF 727D
(STARTE EXECUTIMG PROGRAM AT LINE ¥)

IF

CE12LAL0, L2, L3 CGOES TO LIME L1. L2, OR LZ DEPENDING ON WHETHER
El IS bt B.l DR +:‘

X¥2.7,1.2.3.8 (FOCAL GOES TO LINE 2.7, 1.2 OR 2.8 IF X IS -, 0 OR +>
«524. 3,1, 5,47 ¢“IF" CHECKS THE VALUE INSIDE THE PRRENTHESES)
-3%2.8,7.9;0 CRUITS” EXECUTION IF (B-2) IS POSITIVE?

22.7:; T 21 (IF Z IS WNEGATIVE THEM GO TO 2. 7; ELSE “TYPE 2172

22, 1L.Y.2 4 (IF G~8 THEM GOES TO LINE YO

MO I FY
IFY <LINE NUMEBERZ> CEDIT LINED

IFY 2727 FOLLOMED EBY A CRRRIRGE RETURN AND R CHARACTER X7 WILL
UT LINE 3. 72 THROUGH ITS FIRST “%x°. YOU MAY THEN:

INFUT THE REST OF THE REVISED LINE AMD HIT “RETURNY

USE “RUB OUT” TO ERASE SINGLE CHRRRCTERS

HIT “LINE FEED® TO KEEF REMAINDER OF OLD LINE

HIT CTRLAL TO GO TO NEXT OCCURRENCE OF ~¥7

RIT CTRL/ZBELL TO CHAMGE SEARCH CHARACTER: THEN HIT NEW CHRRACTER
HIT "€ TO KILL LINE OVER TO LEFT MARGIN

GIUIIT
T CTERMINATES FROGRAM EXECUTIOND

CABBREVYIATIOND
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RETURM

+RETURN (CAUSES ESCAFE FROM A SUBROUTIMNE TO THE COMMRND

FOLLOMING THE CALLING -DO° OR “LIBRARY GOSUB” >
R (RBBREVIATION?

SET

*SET Y=<NUMBER, VRRIABLE OR EXFRESSION: {SETS VARIABLE VALUES)
SET ¥=37 (CAUSES "% TO TAKE THE VALUE 370
S A=118-/P+32 (CAUSES “A° TO RSSUME THE YARLUE OF 118-P+32>
S Y=Y+l CSETS THE NEW VALUE OF Y EQUAL TO 1 PLUS OLD VALUE>
5 Z=#% (SETS 2 EGQUAL TO VALUE OF PROTECTED VARIRBLE “# >
S #=9 CONLY WARY TO ZERO FROTECTED VARIABLE “#7 )
S X=FINO (SETS X TO DECIMAL ASCII CODE OF NEXT CHARACTER INPUTO
S DUMMY=FOUT(283> (OUTPUTS LETTER “K” AND SETS DU=2@3>

TYFE

*TYPE [NUMBERS, VYARIABLES, EXFRESSIONS, TERT IN QUOTES, !'.#, .. % OR X1

TYFE 3 (QUTPUTS A 2 OM THE TERMINAL OR OTHER OUTPUT DEVICE?

T X (OUTPUTS THE YALUE OF ¥

T #A/v=-4 (QUTPUTS THE VALUE OF THE EXWFRESSION XA/Y-10

T "HI THERE" COUTPUTS THE GREETING “HI THERE® »

T ! (QUTPUTS AR CARRIAGE RETURMNALINE FEED>

T "Rt g Cl COUTPUTS CHRARACTERS “A7., “B° AND “C7 VERTICALLY>

T # (OUTPUTS A CARRIAGE RETURH WITHOUT LINE FEEDD

T (#2 COUTPUTS VYALUE OF SYSTEM STATUS VARIABLE, “#7)

T "ANS: v, 2643 (OUTPUTS “ANS: 31790

T '8, "an (QUTFUTS RETURNZLINE FEED THEN A “#° IN POSITION &>

T ¥ COUTPUTS THE SYMBOL TRELER

T xi®. 67 (SETS THE OUTFUT FORMAT TO ALLOM UP TO 16 DIGITS
TO BE PRINTED, OF WHICH 7 MAY BE DECIMAL PLACES)

T X% (FORMATS OUTPUT IN FOWERS-OF-TEM NOTATIOND

# % # THE INITIAL CIALOGUE”S STANDARD FEATURES OUTPUTS A LEARDING SPACE
BEFORE EACH NUMBER IS - TYPED” —-—- THIS PERMITS NEGRTIVE NUMBERS TO BE
READ AS NEGATIVE FROM A FILE WRITTEN IN THIS MANNER. FEATURE € PERMITS
DUTPUTTING A “=" AS IN FOCAL. 1969 (NOT RECOMMENDED FOR WRITING FILES).

MRITE
*WRITE [GROUP OR LINE NUMBER] CLISTS INDIRECT FROGRAM?
WRITE 2. 27 C(OUTPUTS LINE 2. 27 OF THE INDIRECT PROGRAM?
W2 COUTPUTS GROUP 25
WRITE ALL (OQUTPUTS ENTIRE INDIRECT PROGRAMD
WA CABBREVIATION FOR “MWRITE ALL">
W CABEBREVIATION FOR “WRITE ALL" 2
W G1 COUTPUTS GROUF OR LIME GIVEN BY “G172

* % % DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH "R’ AS A
COMPUTED LINE NUMBER OR IT WILL “WRITE ALL”. “WRITE” MUST BE THE
LAST COMMAND ON A LINE.
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LLIERARY COMMAMNC=

Lt S b AEA— e cSoi o a—— ot (- S M sp——

Fso 2 DEWICE MNMAEMES !

sYs: SYSTEM DEVICE (DSK: IN DISK SYSTEM: DTR@: IN DECTARFE SYSTEMD
bSk THE DISK IM DISK SYSTEMS: DECTAFE #9 IN DECTAPE SYSTEMS
(THE AUTHORS SUGGEST THAT DECTAPE SYSTEMS “ASSIGN DTAL.DSK: 7>
¢“DSK:” 1S ASSUMED IF A DEVICE IS NOT SPECIFIEDD)
DTRe: - DTR7: DECTRPE DRIVES
LTRB: - LTR?: LINCTAFE DRIVES
MTAG: - MTA?: MRGTARPE DRIVES

FTR: HIGH SPEED RERDER
FTP: HIGH SPEED PUNCH
LFT: LINE FPRINTER

TTY: TERMINAL

REFERENCING A NON-EXISTENT DEVICE MAY CRUSE THE COMPUTER TO ENTER AN
INFINITE LOOFP WAITING FOR THE DEVICE. RECOVERY IS MADE BY USING THE
SWITCH REGISTER --- LORD RLOD 162608 AND START.

LLIERARY CHL L

*L IBRARY CALL [DEVICE: IKPROGRAM NAME> CLOADS SAVED PROGRAMD
LIBFARY CALL CHISGR (LOADS PROGRAM “CHISOR. FCr FROM DSK:)

L © DTRZ:PRGRAM (LOARDS - PRGRAM. FC* FROM DECTAPE DRIVE #20
L C TEST1 CLOADS “ TESTL. FC° FROM DEK: >

* % # FOCAL RETURNS TO COMMAND MODE FOLLOWING A “LIBRARY CALL-.

LLIERAREY DELETE

*LIBRARY DELETE L[DEVICE: JFROGRAM NAME> {LILETES FILE FROM DEVICEX

LIBRARY DELETE TTEST CDELETES PROGRAM “ TTEST. FC© FROM DSK: D
L D DTA? :PROG (DELETES “PROG. FC© FROM DECTRPE DRIVE #7)
L D HOLD. FD (DELETES DATA FILE “HOLD. FD7 2

* # o+ LIBRARY LELETE ASSUMES . FC° FILE MAME EXTENSION; OTHERS MUST
BE SPECIFIED. “LIBRARY DELETE® CLOSES ANY OFEN OUTPUT FILES.

L. IBERARY GOSUE
+LIBRARY GOSUEB [DEVICE: IPROGRAM NAME> [GROUF OR LINE MUMBER]

LIBRARY GOSUB TEAXT 13. 7 (LINE 13. 7 OF “TEXT. FC© BECOMES SUBROUTINE WHICH

RETURNS TO THE COMMAND FOLLOWING < GOSUB” >

L O SUMSGR CTREATS WHOLE “ SUMSOR. FC© PROGRAM AS SUBROUTINED
L GDTA3:X. ¥ 7 CTREATS GROUP 7 OF ¥ % LIKE A “DO” SUBROUTINED
L G BOBO G4 ¢ G0SUB” TO LINE OR GROUP EQUAL TO VALUE OF Gi.

DO NOT USE EXFRESSIONS BEGINNING WITH “A”7. >

4 ok & JF THE VERSION OF A PROGRAM ISSUING A - GOSUB” IS NOT SAYED, ANY
OPEN QUTPUT FILE IS CLOSED AMD THE PROGRAM 1S SAVED AS “FOCAL. TM BEFORE

EXECUTION OF THE - GOSUE~.

s
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LIERARY LIST

*L IBRARY LIST [DEVICE: JIFIRST FILE NAME TO BE LISTED]
CLISTS PROGRAM AND CATAR FILE NAMES WITH FOCAL
EXTENSIONS . FC’=PROGRAM; “. FD=DATA FILES>

LIBRARY LIST (LISTS FOCAL . FC RAND . FD FILES SAVED ON DSK: >
L L (AEBREVIRTIOND

LIBRARY LIST DTAS3: (LISTS FILES SAVED QN DECTAPE DRIVE #30

L L DTRS:TEST (STARTS LISTING WITH 7 TEST. FC° 5

# % # FILE LENGTH IS PRINTED IN BLOCKS; 1 BLOCK IS ABOUT 580 CHARACTERS.

LIBRARY RN

#LIBRARY RUN [DEVICE: JIXPROGRAM NAME> [LIMNE MUMEER ]
(BEGINS EXECUTION OF NAMED PROGRAM>

LIBRARY RUN JOHN (LOADS “JOHN. FC© THEN BEGINS PROGRAM EXECUTION?
L R DTA2:Z0NK (RUNS 7 ZONK. FC° FROM DECTAPE DRIVE #2)

L R POP 22 81 CSTARTS EXECUTING “FOP. FC/ AT LINE 22. 812

L R ZOMWIE E1 (STARTS EXECUTING “ZOMIE. FC/ AT LINE ELD

* % * PROGRAMS CONTAINING “RUNS” SHOULD BE SAVED BEFORE EXECUTION

LIERARY SAVE

*LIBRARY SAVE [DEVICE: JFROGRAM MNFAME>

LIBRARY SAVE PROG (SAVES INDIRECT PROGRAM PRESENMTLY IN THE TEXT
BUFFER AREA UNDER THE NAME ‘PROG. FC© ON DSK:.>

L £ DTRE:ZARAP CSAVES “ZARF. FC* ON DECTAPE DRIVE #5)

L S PRGNAM (SAVES “PRGNAM. FC° ON DSK:>

* * * QLD “PRGNAM‘ IS DELETED WHEM NEW - PRGNAM” IS SAVED. THIS
COMMAND CLOSES OPEN QUTPUT FILES.

LLIBEFRARY EXIT
*LIBRARY EXIT CLEAVES FOCRL: RETURNS TO PS/8 MONITOR?
L E (ABEBREVIATION?
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FILE COoOrMMANDES

THE EXPERIEMCED FROGRAMMER MAY RERD AND WRITE PSAS COMPATIBLE DATH
FILES WITH MANY DEVICES. SEE P5/8 DEVICE NAMES OM FAGE 7.

PS/8 FOCAL ASSUMES . FC AND | FD RS NAME EXTENSIONS FOR PROGRAM AND
DATA FILES RESPECTIVELY. DATA FILES ARE SAYED IN STANDARD PS/8 RSCII
FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-8. PROGRAM FILES ARE
SAVED IN CORE IMAGE FORMAT AND MAY BE TRANSFERRED EBY FIP ONLY WITH
THE /1 OPTION. TO PRODUCE AM ASCII FILE CONTAINING A FOCAL PROGRAM.
OPEN AM OUTPUT FILE: “WRITE ALLY THEN “OUTPUT CLOSE-".

THE TERMINAL <TTY:> IS PSA8 FOCAL’S NORMAL INPUT AND OQUTPUT DEVICE.

THE “OPEM IMPUT” COMMAND PERMITS SELECTING ANOTHER DEVICE FOR INPUT
(DEVICES LISTED OM FAGE ¢>»  “OPEN QUTPUT- DOES THE SAME FOR OUTPUT.
BE SURE TO CLOSE ONE OUTPUT FILE BEFORE OPENIMNG AMOTHER.

“,ECHO” ADDED TO THE INPUT COMMAMDS ECHOES THE INFUT DATA OM THE OUTPUT
DEVICE. HWHEN RDDED TO OUTPUT COMMANDS. ., ECHO® CAUSES THE OUTPUT TO BE
ECHOED OM THE TERMINAL.

“OUTPUT CLOSE- EMPTIES THE OUTPUT BUFFER OMTO THE DEVICE AND SAVES THE
FILE IF THE DEVICE IS FILE STRUCTURED <DISK OR MAGNETIC TRPED.

THE “OPEN INPUT TTY:, ECHO® COMMAMD WILL RESTORE THE TERMIMAL AS THE
INPUT DEVICE WITH ECHO. AFTER AM ERROR OCCURS OR “CTRLAP” 1S STRUCK.
THE TERMIMNAL IS RESTORED AS BOTH INPUT AND OUTRUT DEVICE.

READING AND WRITING CAN BE RESUMED WITH PREVIOUSLY OFENED NON-TTY:
DEYICES THROUGH “OPEN RESTORE INFUT” AND “OPEN RESTORE OQUTFUT” COMMANDS.

DIRECT FILE COMMAMDS MAY BE EXECUTED AS MENTIONED UNDER “MERGING
PROGRAMS” OR A SERIES OF DIRECT COMMANDS MAY BE EXECUTED AUTOMATICALLY
FROM A FILE. FOR EXAMPLE. IF YOU WISHED TO GET LISTINGS OF SEVERAL
PROGRAMS, YOU COULD PREPARE THE FILE “LISTAL. FD* USING EDIT OR TECO-8S:

TYPE !!'!VIMLISTING OF TESTL-TESTI:"!!t!
LIBRARY CALL TESTL
WRITE ALL

TYPE 110!

LIBRARY CALL TESTE
WRITE ALL

TYPE !!1!!

LIBRARY CALL TESTZ
WRITE ALL

TYPE !4

OFEN INPUT TTY:, ECHO

THEN. BY GIVING THE DIRECT FOCAL COMMANC < OPEN INFUT LISTAL . ALL 3
PROGRAMS WOULD BE OUTPUT WITHOUT YOUR INTERVENTION.

NOTE: WHEN WRITING FOCAL DATA FILES, IT IS NECESSARY TO IMCLUDE A
SPACE, COMMA, CARRIAGE RETURN OR OTHER DELIMITER PRECEDING
A MINUS SIGN, OTHERWISE THE NUMBER WILL APPEFAR POSITIVE WHEN
“ASKED”. A PRECEDIMG SPACE MWILL BE AUTOMATICALLY - TYPED” IF
THE INITIRL DIALOGUE RECEIVES AM ANSWER OF “YES” OR “4,5.
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COFEd INFOT

A0PEN INFUT (DEWICE: IFILE HAME I, ECHO ] (FREFPARES A FILE TO BE READ
WITH “ASK” OR “FINCX

OFEN INFPUT BLOOF COFEMS “BLOOP. FO FILE FROM DSK: 2

QI DTR4:RED, ECHOD COPENS “RED. FI FILE FROM DECTAPE DRIVE #4 RAND
MILL ECHD OM OUTFUT DEWICE WHILE READING “RED” 2

o1 PTR: (P5-2 WILL TYPE AN 77 OM THE TERMINAL; HIT THE

SPRACE BRAR AFTER PAFER TRPE IS LOARDED IN READER.
CFEN INPUT TTY., ECHO <(RESTORES TERMINRL TO MNORMAL STATUSY

* % # CTRLAZ IS THE LAST CHARARCTER IN A FOCAL DATA FILE. ATTEMPTS
TO READ PRST THE EMD-OF-FILE MILL CAUSE A 7?27 TO BE OUTPUT ON THE
TERMINAL AND WILL RESTORE THE TERMINAL AS INPUT DEVICE.

OFE OQUUTRUT
AOPEN OUTPUT CDEVICE: IFILE MAMEI . ECHD1 (PREPARES A FILE TO BE WRITTEN

WITH “TYPE”., “FOUTCAY OR
ECHOING FROM INPUT FILE?

OFEN DUTFUT RBLC COPENS “"ABC. FD° TO BE WRITTEN OM THE DSK: 2
00 DTR?: 22 COFEMS “Z2Z FI FILE OM DECTARFE DRIVE #72
o0 PTF:, ECHO CECHOES OM TTY: WHILE OUTPUTTING TO FUNMCH:; BE

SURE TO GIVE AM “OUTPUT CLOSE” WHEM DONED
# # # OPEN QUTPUT FILES WILL BE CLOSED IF THE COMMRMND < LIBRARY SAVE”
oR “LIBRARY DELETES 1% GIVEM OR IF “LIEBRARY GOSUEBT 1S5 GIVEN BY A VERSION
OF A FPROGRAM THAT HRS NOT BEEN SHRVELD.
DIFEM FESTORE IrFFLUT
+OFEM RESTORE INFUTL. ECHOJ CRESUMES IMPUT FROM FILER
DEEM RESTORE IMPULT CRESUMES IMFUTTING ORTA FROM A FREVIOUSLY OFEMED

INFUT FILE AFTER USING THE TTY: WITH AN
COFEN IMPUT TTY., ECHD >

o R 1 CSAME S
orILE CEAME PLUS ECHO>
OFEM REZTORE OuTFRuT
+0FEN RESTORE OUTPUTL, ECHO) (RESUMES OUTPUT TO FILE?

QFEM RESTORE QUTRUT CRESUMES OUTPUTTING OM FREVIOUSLY OFPENED
QUTPUT DEYICE AFTER USING TTY:>

I = CSHAME >
O rR 0, ECHO CSAME PLUS ECHOD
LT FRFLUT L=
#ISTPUT CLOSE CEMDS FILE MRITING AND SAVES OUTPUT FILE IF DEVICE

IZ FILE STRUCTURED --- DISK OR MAGMETIC TRPED

o C CABEREVIATION
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T MDD ST

GROUP 1 SETS UF THE “WORDST FILE. GROUP 2 SCANS IT, ECHOING ONLY THE
WORDS MHICH STRET WITH THE SERRCH LETTER. OSSERYE THE PROGRAM LISTING
RHND EAECUTION: ALSO MNOTE COMPUTED LINE NUMBER P USED IN LINE 2 €9

TO MINIMIZE TIME IM THE CHARACTER INFUT LOOP:

*WRITE ALL
C~-FS<8 FOCAL, 1371

@l 85 COMMENT: -HORDS” 7/3AT71 BY J. HUISHMAN OF OMSI
@l 18 OFEN OUTPUT DTAZ:HWORDS: OPEM OUTPUT TTY:; ERASE
Bl 28 TYPE !“ENTER MORDS: FOLLOW EACH MITH R SPRCE:"!
81, 38 TYPE "CEMTER A SPACE BY ITSELF TQ CLOSE FILE»"!!
8l 48 TYFE :S"? " OPEN RESTORE OUTPUT, ECHU

AL 30 IF (~FRESC(FIM(>-168>21. S OPEMN OQUTPUT TTY:

a1. €@ TYFE !"MORE? "; OPEN RESTORE OUTPUT, ECHO

Bl 78 IF (-FABSCFIMC»—-18Q321. 5 QUTPUT CLOSE; GOTO 2. 7

22, 18 TYPE !“ENTER SEARRCH LETTER: " SET L=FIN(x:T !
82, 22 TYPE “MWORDE STARTING WITH ": S D=FOUTILM:T ":"1:5

8z, 28 OFEN INPUT DTRZ:MWORDS; SET S—=150: SET P=2. &

g2 4@ SET C=FINCY; IF (FABSCC-S23, 2 71 (~FABSCL-CI22. &
B2, 56 OPEN RESTORE INPUT.ECHD: T !5 SET DUMMY=FOUTC)
Bz. 868 I (~FABSCFINC-SH)P; OPEN RESTORE INFUT:G 2. 4

82, 7@ OPEN INPUT TTY., ECHO: TYFE ' !"DOME. ! QUIT

#00

ENTER WORDS: FOLLOMW ERCH MITH A SPRCE.
CENTER A SPACE BY ITSELF TO CLOSE FILE:X

7 KINCARID
MORE? BUTLER
MORE?  CRAWFORD
MORE? KA
MORE? FOLLARD
MORE? KLATT
MORE?

DOME.
#50TO 2. 1

EMTER SEFRCH LETTER: K

WORDS STRRTING MITH K:
KINCARID
KAY
FLATT

COME.

+
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- AL FPHA"

ZALPHA" ALPHABETIZES A “WORDS. FI¥ FILE PREFRRED BY THE “WORDS. FC/
FROGEAM ON PRGE 11,

HOTE THAT THESE PROGRAMS ARE EXAMPLES ONLY AND NOT RECOMMENDED FOR
GENERAL USE SINCE ERROR CHECKING THAT MOULD MAKE THEM USER-ORIENTED
WHS EXCLUDED FOR THE S8KE OF BREVITY.

*RITE ALL
C-P5/8 FOCAL, 1571

21, 85 COMMENT: “ALPHA® 8/°14/71 BY B. SMITH OF OMSI

@l1. 18 OFPEM INPUT DTAZ:MWORDS

01. 15 OPEN QUTPUT DTAZ2:WORDS, ECHO:; ERASE

o1l 29 DO 18; IF (LEX» 3 3

Bl 235 SET LEC(13x=LE; FOR J=1, LE; SET B{J>»=RA(J>; SET ALJ>=8
o1 38 DO 16; IF (LEX 2. 1

61. 48 IF (LE-LEC4)>>»1. 45 SET N=LE; GOTO 4.5

81, 45 SET N=LE(1>

91. 58 FOR I=1,N;D0 2

o1l 58 GOTO 1. 3

8z 18 IF (RJIX-B(IN22 4, 2. 3

02. 15 FOR J=1. LEC(17; SET D=FOUTI(B<{J>); SET BC(J>=0
02. 28 TYPE " ";SET I=N+1;D0 1. 25; RETURN

B2. 38 IF (I-NX;DO 2. 4 TYPE " "; RETURN

B2. 48 FOR J=1, LE; SET D=FOUTCACII X SET ACJIO=0
B2, 59 SET I=N+1; SET CHANGE=CHANGE+1; TYPE " *

B2 18 FOR I=1, LECL1): SET D=FOUTCBCI>

8z 28 TYPE * ¢

B83. 38 DUTPUT CLOSE; TYPE ! IF (CHANGED, 3. 4.

@z, 40 OPEN INPUT TTY:., ECHO; TYFE !, "DONE. ", !4 QUIT

18 19 SET LE=6

16. 26 SET ACLE+L1O=FINC); IF (ACLE+1>-154>106. 3.

18. 38 IF (AJLE+1)>-166510. 4,10. 5

16. 48 SET LE=LE+1; GOTO 48. 2

16, 53 SET RILE+1>=8

#G0

731 AND GQUITE 124 122 ALL NUMERICS ORDERED ALPHABETICS USEFULLY
734 AND 124 123 ALL NUMERICS ORDERED ALPHABETICS GQUITE USEFULLY
791 124 AND 122 ALL MNUMERICS ORDERED RLPHABETICS QUITE USEFULLY
124 791 122 ALL AND NUMERICS ALPHABETICS ORDERED QUITE USEFULLY
124 122 791 ALL AND ALPHABETICS MUMERICS ORDERED QUITE USEFULLY
123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED QUITE USEFULLY
122 124 721 ALL ALPHABETICS AND NUMERICS ORDERED QUITE USEFULLY

DONE.

*
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SYrMBOoL s

L ettt —

ARITHMETIC SYMBOLS:

EXPONENTIARTION
TYPE 2372

SET X=y"2Z

TYPE 272. 5

MULTIPLICATION
TYPE 2%4
SET X=xX#Z

DIVISION
TYPE &/2
SET X=¥- 2

AODITION
TYPE 2+2
SET X=¥Y+2

SUBTRACTION
TYPE 3-X
SET K=¥-Z

ENCLOSURES

£~1 (INDICATES AN INTEGER EXPOMNENT)

(QUTPUTS A 797 === 3 TO THE SECOND POMWER>

(SETS X EQUAL TO ¥ RAISED TO THE INTEGRAL Z POWER)
(PRINTS AN 787 —=- THE .5 IS IGNORED>

L#1]

(QUTPUTS AN 787>
(SETS THE NEW VALUE OF ¥ EGQUAL TO X TIMES 2Z)

£/3
COUTPUTS R 737
(SETS ¥ EQUAL TO ¥ DIVIDED BY 20

[+1
COUTPUTS A 747
(SETS ¥ EQUAL TO ¥ PLUS 2D

(-1
(QUTPUTS THE VALUE OF 3-X»
(SETS ¥ EQUAL TO ¥ MINUS 2O

<301 AMD <> MAY BE USED IN MATCHED PARIRS
TO ENCLOSE QUANTITIES WHICH ARE TO BE OPERATED
ON AS A UNIT.
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SFECIAL CHARACTERS :

RETURN/LINE FEED !l
TYPE 1111, K0! (QUTPUTS 4 CARRIAGE RETURNALINE FEEDS, THE VALUE OF
X, RND THEN 2 MORE CARRIAGE RETURN/LINE FEEDS.

CARRIAGE RETURN C#1]
SEE WHAT THE “#° DOES TO LINE 16. 35 FIRST WRITTEN THEN EXECUTED:
(NOTE THRT THE “/” AND THE ‘=" ARE SUPERIMFOSED)

ArS

TRB L:1

TAE OUTPUTS ENOUGH SPACES SO THRT THE NEXT CHARACTER WILL BE OUTPUT
AT THE POSITION ON THE LINE INDICRTED BY THE YALUE RAFTER THE ~:”.
TRE WILL HAVE MO EFFECT IF THE POSITION SPECIFIED HRS BEEN EXCEEDED.
SEE WHAT THE “ :< DOES TO LINE 41. 37 FIRST WRITTEN THEN EXECUTED:

NRME~~~ ROGER AGE = 26. 0860

OUTPUT FORMATTER £xl

SEE WHAT THE “¥* DOES TO LIME 12 39 FIRST WRITTEM THEN EXECUTED:

12. 38 SET H%=12Z 456 TYPE %6. 84 X, G TYPE % 4. 02 X T % 3.6 % LT 4 X!
123 452

123. 5

124

8. 1234558098E+03

“%4. 827 PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWO DECIMAL
FLACES: “TYPE X7 ALONE GIVES POWERS~OF-TEM NOTATION. “¥° DOES NOT
CHANGE CALCULATION PRECISION; THAT IS DONE WITH THE INITIAL DIALOGUE.

SYMBOL TRBLE L$1]

TYPE ¥ CQUTPUTS THE LIST OF DEFINED VARIABLES NOT INCLUDING
PROTECTED VARIABLES. BE SURE TO USE AN OQUTPUT
FORMAT (> THAT WILL NOT MARSK PRECISION. SuB-
SCRIPTS OVER 39 WILL NOT OUTPUT RCCURATELY. D

QUOTATION MARKS £l

WORDS MAY BE TYPED BY ENCLOSING THEM IN QUOTES.

SEE WHAT THE " DOES TO LIME 14. 65 FIRST WRITTEN THEN EXECUTED:
14. 65 TYPE "THE ANSHER 1S ", 3+8, 1111

THE ANSKHER IS 11. 9090
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TRARCE £?1
THE FIRST TIME FOCAL RERDS A 777 (EXCEPT WITHIN CUOTES> IT WILL

START OUTFUTTING THE FROGRAM WHILE IT IS BEING E¥ECUTED. THE NEXT
TIME IT MEETS A 777 IT WILL STOP OUTPUTTING THE PROGRAM.
SEE WHAT THE “ 7 DOES TO LINE 15 60 FIRST WRITTEN THEN EAXECUTED:
15. 68 SET X=3; 7 SET ¥=5; TYPE WY, !7

SET ¥=5; TYPE ¥M/Y, Q. 6000!
A “GO 77 COMMAND MWILL CAUSE THE WHOLE PROGRAM TO BE ~ TRACED”.

AN ATTEMPT TO READ PAST A CTRL/Z END-OF-FILE CHARACTER WILL OUTPUT
A 77 OM THE TERMINAL AMND RESTORE THE TERMINAL RS THE INPUT DEVICE.

FOMERS~0OF~TEM LE OFR &1
“ET MAY BE CHAMGED TO <&° IN THE INITIAL DIALOGUE.
SEE WHAT THE “E- DOES TO LIME €. 83 FIRST WRITTEM THEN EXECUTED:

10. 0099 7008 BE@ 0. 8123 6. ITEO0BE+218

RUBOUT KEY
WHEMN WRITIMG A PROGRAM. DONE CHARACTER WILL PE DELETED FROM THE CURRENT
LINE WHEN THE RUBOUT KEY IS STRUCK; RUBOUT MWILL ECHO RS A “N =--— THUS:

PLUEANNSERSES BECOMES “PLERSE”.

CTRLAC CPRESSING “CTRLY AND “C° AT THE SAME TIMED

WILL RETURN USER TO THE FS/3 MONITOR WHEM FUCAL IS USING PS/€
ROUTINES --- THE “LIBRARY EXIT” COMMAMD IS5 PREFERRED FOR
LEAVING P5/28 FOCAL, 1271, CTRL/P IS THE BRERK CHARACTER.

CTRLAG [BELL] (FRESSING “CTRL” RAND “G” AT THE SAME TIMED
USED WITH THE “MODIFY’ COMMAND TO CHANGE THE SEARCH CHRRACTER.

CTRLAL (PRESSING “"CTRLY AND L7 AT THE SAME TIMED
USED WITH THE “MODIFY” COMMAND TO SKIP TO THE NEXT SERRCH CHARACTER.

CTRLAP (FRESSING “CTRL” AND “P7 AT THE SAME TIME)
IS PS/8 FOCAL’S BREAK CHARACTER -—--~ INTERRUFTS PROGRAM EXECUTION AND

CRUSES FOCAL TO FRINT ITS =%,

CTRLAZ PRESSING “CTRL” AND 27 AT THE SAME TIMED

1S THE LAST CHARACTER IN A PS/8 FOCAL DRTA FILE. ATTEMFTS TO RERD
PAST THE EMD-OF-FILE WILL CRUSE A “7° TO BE TYPED OM THE TERMINAL AND
WILL RESTORE THE TERMINAL RS THE INPUT DEVICE.
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LINE FEED
USE WITH THE “MODIFY’ COMMAND TO RETARIN REMAINDER OF MODIFIED LINE.

KILL LINE L€l
WHEN WRITING R PROGRAM, < DELETES EVERYTHING OVER TO LEFT MARGIN.
IN RESPONSE TO “RSK” COMMAND., - <7 CANCELS THE NUMBER BEING ENTERED.

RETURN KEY

USED WITH THE “MODIFY/ COMMAND TO DELETE REMAINDER OF MODIFIED LINE.
“RETURN- IS A LEGAL SYMBOL FOR SEPARATING DATA BEING REQUESTED BY
AN 7 ASKS COMMAND.

ALT MODE KEY
IN RESPONSE TO AN “ASK’ COMMAND, ALT MODE CRAUSES THE VARIRELE
TO RETARIN ITS PREVIOUS VALUE.

SPARCE KEY
IT 1S R LEGAL SYMBOL FOR SEPARRTING DATA REQUESTED BY AN ~ASK”.

COMMA L, 1
IT IS A LEGAL SYMBOL FOR SEPARATING DATA IN “ TYPE” AND “RSK” COMMANDS.
SEE WHAT THE 7.~ DOES TO LINE 26. 48 FIRST WRITTEN THEN EXECUTED:
26. 48 TYPE 2,3, 5/76,1273, 111!
2. 6083 3. 6008 0. 8333 1726. 66

SEMICOLON £; 1
SEPARATES COMMANDS WHEN PLACED TOGETHER ON ONE LINE.
SEE WHAT THE 7,7 DOES TO LINE 27. 42 FIRST WRITTEN THEN EXECUTED:
Z7. 42 SET ¥=17; TYPE 3#X; SET X=3/7; TYPE " YR30
S1. 6066 3. 4286
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FLMCTIONS

FOR MOST FUNCTIONS, R SAMPLE LINE IS SHOWN AMD THEN EXECUTED:
“CAY’ REPRESENTS THE RRGUMENT OF THE FUNCTIONS

HOTE: ARCTAN, LOG AND EXF FUNMCTIONS ARE PRECISE TO LESS THAN 7 DIGITS
ARCTAN’S PRECISION IS MUCH REDUCED FOR ARGUMENTS NERR ZEROQ.
SINE AND COSINE ARE FPRECISE TO 1@ DIGITS.

FRBS<A> ABSOLUTE VALUE

EXAMPLE (WRITTEN THEN EXECUTED):

92. 480 TYPE FRBS(-3), FABS(Z), 11!
i 600w 2 0060

FADCCAX ANALOG TO DIGITAL INPUT FUNCTION
@1. 22 SET X=FADCCAX; TYPE !!'!!

FATHCAY ARCTANGENT ARGUMENT RANGE: 0O<AL1876
@5. 25 TYPE FATNCL), 1114 C0M: OUTPUTS RRADIAN RAMNGLE WHOSE TANGENT = 1. 69
8. 7854

——————— TANGENT "FTANCAM IS NOT AVAILABLE
TANGENT 1S COMPUTED AS THE QUOTIENT <(SINEA/COSINE?

B85. 33 TYPE FSINCLO/FCOSCL, V! COMMENT . OUTPUTS TANGENT OF 4 RADIAN
1. 5574
FCOSCAX COSINE ARGUMENT RANGE : —-1#1974<A<1874 J(RADIANS?

5. 27 TYPE FCOSCL), FCOSC3Er/25, 111 COM: OUTPUTS COSINES OF 14 & 1.5 RARIANS
8. 5182 0. 8787

FDISCA DISPLAY FUNCTION FOR DEC TYPE 34D DISPLAY

EXAMPLE :

B7. 28 SET DUMMY=FDIS(H, ¥»

WOULD CRUSE A POINMT TO BE PLOTTED AT POSITIOM <X.Y%¥> ON DISPLAY

DISPLAY AND JOYSTICK FUNCTIONS FOR PS/8 FOCAL HAVE ALSC BEEN WRITTEN
FOR THE TEKTRONIX T-48862 GRAPHICS TERMINAL. SEE PRGE 19

FEXP(RD EXPONENTIAL
88. 24 TYPE FEXP{1), FEXPCZ 47D, 1! 1! COM: NATURAL BASE TO THE POWER <A>
2. 7182 8. 7582



FITRCA: INTEGER
99. 18 TYPE FITR(3I/2), FITR(ZS. 7195, FITR(=2 933, 1t 1!
1. 99686 23 0eGL— 2. BEBE

WARMIMG: LACK OF PRECISION IM FOCAL, 196375 FLOATING POINT PACKAGE
MAY CAUSE FITR(AY TO PRODUCE ROUNDING ERRORS MITH NUMBERS OF
MORE THAM FOUR OR FIVE DIGITS. ¥OU MAY PROGRAM AROUND THIZ
PROBLEM BY ADDING EMFPIRICAL CONSTRMTS TO THE FUNCTION ARGUMENT.

FLOGCRY  NATURAL LOGRRITHM
10. 14 TYPE FLOGCL), FLOGCE, 237>, FLOGCL@), 11!
8. 99068 1. 4437 2. 382¢

FRANL > RANDUM NUMBER
11. 22 TYPE FRANC), FRANC 2 FRAMNC Y, FRANC D, FRAMNCY, !

0. 5444 @ Y32 @ 36280 @ 8332 6. 8444
THE PSEUDO~-RANDOM NUMBERS PRODUCED ARE PART OF A VERY LONG AND KELL
DISTRIBUTED BUT DETERMINISTIC SERIES. YOU MILL USUARLLY OBSERVE AN
ENTIRELY DIFFERENT SERIES EACH TIME FOCAL IS INITIALIZED. HOWEVER.
FRAMC Y DOES NOT GEMERATE TRULY RANDOM MNUMBERS.

FSGNCA>  SIGN
12 24 T 21,8 FSGMCZ 783, " ", FESGNC(~-2923, " ", FSGNBM, " ", FSGNC-15, 11!
i -1 g -1

FSINCAY SINMNE ARGUMENT RANGE: -1#1874<A<1874 CRADIANS
13 52 TYPE FSINCL), FSINCEY, FSIMCIT~2 225, V14!
9. 8415 6. 689a- 3, 2267

FERTIAY SQURARE ROOT OF A POSITIVE MUMEER
14,480 TYPE FSQT{4», FIATCI2L, FSOTL, BOIS9535, 111!
2. 8880 19 7737 9. 9524

FINC CHRRACTER INFUT FUNMCTION

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

89. 14 SET A=FIMI)

SETS “A” EGQUAL TO THE DECIMAL RSCII CODE OF THE CHARACTER INPUT.

FOUTCA> CHRARACTER OUTPUT FUNCTION
-89, 25 SET DUMMY=FOUTCR)
OUTPUTS THE CHARACTER WHOSE DECIMARL ASCII CODE EQUALS “A7.

IF AN ‘L WERE IMNPUT IN RESFPONSE TO LIME 9. 14, “A” WOULD BE SET
EQUAL TO 284, THEN LINE 9. 25 WOULD CRUSE AM “L° TO BE OUTPUT.

THE “A” OM LINE £ 25 IS A DUMMY VARIABLE. SEE DECIMAL ASCII CODES
FOR FINCY AND FOUTC(A> OM PRGE 282,



DISFLAY AN JOYSTICK FUNCT IO

A — = S—— — ——— At ottt i ———— i A A St Aot ottt S i G S Gt Gt S et WO hiumnn.

FOR THE TEKTRONIX T-4882 GRAFPHIC COMPUTER TERMINAL

FDISC<XI Mo W2 ——— DIZSFPLAY
COURDINATES: B <= ¥ < 1824 g <=4% { 1924

I=~1 PLOT A POIMT AT (X, Y2

I= 8 DRAW A DARK VECTOR TO (¥ Y3

I=+1 IF IN GRAPHICE MODE. DRAW A BRIGHT WECTOR TO
(XK, ¥ OTHERWISE ENTER GRAPHICS MODE AND DRAW
A DAREK YECTOR TO ¥, ¥,

FJIJOO% X 0 e e e e TJTOWST X CR

FJOY(I> SETS YARIARBLES WJ AND YJ ECUAL TO THE ¥ AND ¥
LOCATIONAL ADDRESSES IN THE INTERRCTIVE GRAFPHICS UMIT.

I==1 SETS WJ AME YJ EQUAL TO LOCATIONAL RDDRESSES.
I= 8 TURNS ON JOYSTICK. MWRITS FOR KEYBOJARD

INFUT BEFORE READING CURSOR COURDIMATES.
I=+1 ASSUMES JOYSTICK PREVIOUSLY TURMED OM BY

A FOUTCAT»: RERDS CURSOR IMMEDIATELY

GRAFRFHICS FOuUT o CODESs
1 .. HOME
17 .. TURNS ON JOWSTICK FOR FJOYCL>» APFLICATION
24 .. ERASE SCREEM (REQUIRES . S SECOND DELAY)
38 .. ENTER INCREMENTAL PLOT MODE
31 .. LEAYE GRAFMICS MODE
INCREMENTALL. PLOT MODE

FOUT{(> CODES:

DIRECTION M NE E SE S SWOM N
ERIGHT POINT 22 32 234 3% 3¢ 27 28 39

DRRK POINT 40 41 42 43 44 45 46 47

FrROGCGRAM - SEETISHT
CFOLLOMS JOYSTICK ON DISPLAY?

Ol 18 SET I=0;FOR K=0,. 2, FOUT(24>; C ERASE AND FAUSE
o1, 20 SET DUMMY=FJOYC@2; C MRITS FOR A KEY TO BE HIT
Pl 36 SET DUMMY=FDISC(@, ¥HOLD, YHOLDO+FDISCL, X, YJI2
91, 49 SET XHOLD<XJ;: SET YHOLD=YJ; SET I=1;GOTO 4. 2

NOTE: THE VERSION OF PS/8 FOCAL USING FDIS AND FJOY FOR THE
TEKTRONIY T-4992 PROVDES 16X-20% FEWER YARIABLES.
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EXPRESSIONS ——- RRITHMETIC EXPRESSIOMNS INCLUDE AMY EVALUATABLE GROUP
OF NUMBERS OR VARRIABLES SUCH AS: A7, 243%4 OR 2277

HIGH SPEED PRAPER TAPE READER CAN READ IN FOCAL FROGRAMS:

1> TYPE - OPEN .INPUT PTE:”
2> AFTER 7 15 TYPED OUT, HIT SPRACE BAR TO RERD TAPE
3> AFTER “ 77 1S TYPED QUT, HIT “CTRL/P’

USING YOUR TERMINAL-S LOW SPEED READER, YOU CAN INPUT PROGRAM TAPES
BY FIRST TURNING OFF THE ECHO WITH “OPEM INPUT TTY:”; RERDING IN THE
TAPE; AND THEM TURNING OM THE ECHO WITH CTRL/P OR “OPEN INPUT TTY..E".

THE FOLLOWING 2 LINE PROGRAM MWILL ASK FOR 18 NUMBERS FROM THE READER:

16. 69 OPEN INFUT PTR:
(PS/8 WILL NOW OUTPUT R 77 ON THE TERMINAL AND WRIT FOR YOU
TO SIGNIFY THAT THE TARPE 1S LOADED BY HITTING THE SPACE BSR.
16. 65 FOR H=1, 18; ASK ACX>
19. 7@ OPEM INPUT TTY:, ECHO; COMMENT --— RESTORES TERMINAL TO NORMAL

HIGH SPEED PUNCH MAY BE USED TO PUNCH PROGRAM TAPES:

1> TYPE “OPEN INPUT TTY:: OPEN OUTPUT PTP: W°
22 THEN TYPE “OUTPUT CLOSE; OPEMN INPUT TTVY:.,E-

LINE NUMBERS ---- MAY RANGE FROM 1. 61 THROUGH 21, 29 BUT 00 NOT INCLUDE
WHOLE NUMBERS. VARIARBLES (OR ARITHMETIC EXPRESSIONS MOT STARTING WITH
“A”> OF THE CORRECT VYALUE MAY BE USED IN PLRACE OF LINE NUMBER REFEREMNCES
CEXAMPLE: “GOTO X7 > GROUP NUMBERS ARE INTEGERS FROM 1 THROUGH 31 AND
REFERENCE GROUPS OF LINES IM “DO°, “WRITE’, AND “ERASE” COMMANDS.

MERGING PROGRAMS R AND 78 IS DONE WITH A SERIES OF COMMANDS WHICH
CONVERT “R” INTO A PS/2 EDITOR COMPATIBLE DATA FILE AND THEN BRING IT
IN “ON TOP” OF PROGRAM B~ :

1> LIBRARY CALL A

2> OPEM INPUT TTY:

3> OPEN QUTPUT R (STEPS 3-4 WILL NOT OUTPUT ON TERMINAL>

4> QUTPUT CLOSE; OPEN INPUT TTY:, ECRO

5> LIBRARY CALL B

&> OPEN INPUT A CWAIT FOR 727 ON TERMINAL:; THENMN HIT “CTRLAP” >
7> LIBRARY DELETE A FD

THE MERGED PROGRAM WILL NOW BE IN YOUR PROGRFAM BUFFER.
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PRECISION --- IF 10 DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL
DIARLOGUE, YOU WILL HAVE 26X MORE YARIABLES BUT ONLY 6 DIGIT PRECISION.

PIP --- R PS5/8 SYSTEM PROGRAM WHICH CAN LIST YOUR ENTIRE DEVICE
DIRECTORY. TYPE “R PIP” TO PS5/ MONITOR THEN “DEVICE:/L” TO LIST
DIRECTORY. WHEN TRANSFERRING FOCAL PROGRAM FILES WITH PIP, BE SURE
TO USE THE “ /17 OPTION AS THEY ARE CORE IMAGE FILES --— NOT RASCII!!!

PROGRAM NAMES --=— MAY HAVE UP TO SIX ALPHABETIC OR NUMERIC CHARRACTERS.
FOCRL ASSUMES “. FC” OR ~. FD¥ EXTENSIONS FOR PROGRAM AND DATA FILE NAMES.

PROGRAM SIZE -~- WITH STANDARD FEATURES, PS/S FOCRL PROGRAMS MAY BE
7 BLOCKS LONG <(ABOUT 3580 CHRRACTERS>. IF FILES RARE DELETED THROUGH
THE INITIAL DIALOGUE, 11 BLOCK PROGRAMS ARE POSSIBLE.

PUSHDOWN LIST OVERFLOW —-—~ WHEN A PROGRAM USES A “DO° OR “LIBRARY GOSUB~
COMMAND; FOCAL RECORDS THE LOCATION IN ITS PUSHDOWN LIST SO THAT IT CAN
“RETURN” TO THE NEXT COMMAND AFTER COMPLETING THE “DO” SUBROUTINE. IF
TOO MANY SUBROUTINES ARE REQUESTED., THE LIST WILL OVERFLOW. TO REMEDY
THIS SITUATION. REDUCE THE NUMBER OF BLOCKS OR SUBROUTINES IM PROGRAM.

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

HELLO

122. 5

$29. 95

NOW IS THE TIME FOR ALL GOOD MEN ...
TEST34

THE ABOVE STRINGS WERE TYPED BY SURROUNDING THEM WITH QUOTATION
MARKS AS IN LINE 22 25
22. 25 TYFE ¥ HELLO"!

STRINGS MRY ALSO BE PRINTED OUT CHARACTER BY CHRARACTER USING THE
“FOUTCY” FUNCTION; INPUT OF STRINGS MAY BE HANDLED WITH THE “FINC(Y
FUNCTION. LIST THE INITIAL DIRLOGUE FOR AN EXAMFLE

THE ASK COMMAND MAY BE USED TO INPUT FAND COMPARE € OR 18 CHARACTER
STRINGS (DEPENDING OM PRECISION RETAINED IN INITIAL DIALOGUE>. IT
IS BEST TO RETAIMN FEATURE “8° IN DIRLOGUE WHEN USING THIS TECHNIGQUE.

22. 890 ASK "ANSWER YES OR NO? ", AN; COMMENT “YES OR NO© SUBROUTINE
22. 82 IF (AN-BYES>22. 84, 22. 86

22. 84 IF (AN-BNO>22. 8, 22. 88, 22. 8

22. 86 SET X=2; RETURN

22. 88 SET X=1; RETURN

*DO 22. 8

ANSWER YES OR NO? VYEP
ANSWER YES OR NO? NOPE
ANSWER YES 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 --- SOME EYAMPLES INCLUDE: A. X, 27, P2, AN, QU. PI, NUMBER
(ONLY THE FIRST TWO LETTERS WILL BE USED> -~- VARIABLES MAY NOT BEGIN
WITH AN “F” OR R DIGIT.

SUBSCRIPTING --— VARIRBLES MAY HAVE UNIQUE SUBSCRIPTS FROM -2048
THROUGH 2847 ALTHOUGH THE TOTAL MUMBER OF VYARIMABLES IS STILL LIMITED
BY CHOICES MADE IN THE INITIAL DIALOGUE. NOTE THAT THE SYMBOL TRBLE
WILL ONLY ACCURATELY OUTPUT SUBSCRIPTS BETWEEN 8 AND 99,

PROTECTED VARIABLES -—-- !, " AND “# CANNOT BE “TYPED”. “RASKED’

OR ZEROED WITH THE “ERASE” COMMAND DIRECTLY BUT ARE OTHERWISE NORMAL
VARIABLES AND MAY BE USED AS SUCH IN “SET’, “IF‘, “GOTQ”, “FOR” AND

OTHER COMMANDS. “#°, THE SYSTEM STATUS VARIARBLE. IS “SET” TO SPECIAL
CODES BY THE INITIAL DIALOGUE.

INITIAL DIALLOGUE

INITIAL DIALOGUE ——-— ASK FOCAL”S INITIAL DIALOGUE FOR “HELP” WHICH WILL
LIST OPTIONS OTHER THRN STANDARD FEATURES. BY NOT RETRINING FILES
(FEATURE #4> PROGRAM SPACE IS INCREASED FROM ABOUT 3500 CHARACTERS

{7 BLOCKS> UP TO ABOUT 5500 CARACTES (411 BLOCKS>. 1F FERTURES S

AND € ARE BOTH REQUESTED, 6 WILL BE IGNORED.

THE SYSTEM STATUS WARIABLE, ~“# ., LIKE ~!“ AND - " CANNOT BE “TYPED”
“ASKED” OR “ERASED” BUT IS OTHERMWISE A NORMAL VARIABLE. THE SYSTEM
STATUS VYARIABLE IS “SET” TO THE PRODUCT OF THE CODES REPRESENTING
FEATURES CHOSEN IN THE IMITIAL DIARLOGUE.

FEATURE CODE

‘e’ NO COPTIOMAL FEATURES ................ 1
g FSIN GND FCOS FUNCTIONS . ............ 2
a2 FSIN, FCOS, FLOG, FEXP AND FATN ... .. 6
3 EXTENDED PRECISION <18 DIGITSY ...... S
47 FILE COMMARNDS ... ............ ... ... ... 7

- LEADING SPACE IN “TYPE” ............. 11
767 7= AUTOMATICALLY PRINTED BY “TYPE” . i3
el 77 AUTOMATICALLY PRINTED BY “RSK” .. 17
78" “& IN POMERS-0OF-TEN NOTATION ....... -1
9 FEATURES 2,3.4 ...... ... ... ...t 210
“YES‘ STANDARD FEATURES 2.3,4.5 ........... 2310

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

NO EAXTENDED FSIN & FCOS FSIN, FCOS, FLOG
FUNCTIONS ONLY <1D FLOG, & FEXP <2>
& DIGIT PRECISION: 222 198 118

128 DIGIT PRECISION: 183 162 S8



COMMAMND  EXECUTION TIMES

€ & 19 DIGIT PRECISION VERSIONS OF PS/8 FOUAL, 1971 WERE USED TO TEST
THE COMMAND EXECUTION TIMES IM MILLISECONDS ON A PDP-8 USING A TUSS
DECTAPE FOR INPUT RAND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCRERSE
AS LINES ARE REFERENCED TOWARD THE END OF R PROGRAM AND VARIABLES ARE
USED FROM THE END OF THE SYMBOL TRBLE.

COMMAND & DIG 18 DIG COMMAND & DIG 190 DIG
ASK ¥ . ... ... 1% 42 13 57 S W=H-H . ............ 6.98 7. 02
AR 13. 68 13 69 S M=GHG ... 7.75 859
B XX 25. 63 25. 96 S H=HwH ... ... 8. .47 9. .93
COMMENT ............. 1.59  1.59 S W=GA3 ... 871 19 34
C o 8.51. o 51 S MmHAH L 8. 76 18 29
DO 1.2 ... 16. 85 18 38 S ¥=444444-,944449 .. 15 48 17, 12
D43 ... 15. 94 18 22 S ¥=444444/3IIIIT ... 15. 58 17. 35
FOR K=1,31; .......... 14. 94 15 81 S ¥M=1E1B/1E-16 . ... .. 5@. 41 7% 7

F Y=d,4; ............ 14. €8 14, 67 S K=1E106/1E-108 .. .. 357. 57 657. 20
Fow=1,2 ............ 18. 13 18 23 5 M=FARSCY ... .. ... .. 6.8 & 15
F M=d,40: ........... 5@ 27 S8 53 S H=FABSC(G) ......... 7.3 737
GO 1.2 .............. 14. 43 16, 74 S X=FABSC4> .. ... .. .. 9. 53 9 65
G123 ... ... 14. 27 46, 59 S H=FABSCHY . ........ 7.3% 7.48
G2 .. ... .. 9. 45 16 28 S M=FABS 444444 ... 18. €5 19 74
IF (-1>1. 2,14. 3,4.3 .. 28 87 23 22 S H=FSOTCGY ... ..... 22. 7% 3177
I ¢=104.3,4. 2,13 ... 29. 6% 23 a4 S K=FSOTCY ... ... 25. 87 34. @5
I Clrd. 3,4 3.14.3 ..., 16. 78 13 19 5 M=FSGMNCGY ... ... ... 201 799
I 104,343,143 .... 26.47 22 79 S M=FITR(G) ......... @ 23 9 34
I CNDL. 243,43 ... 18 94 28 38 S K=FRARMCY ... .. ... .. 7.43 758
I ¢=132,2.2 ......... 15. 85 416. 78 S H=FEXPLGY .. ....... 2558 36 S5&
I <L»2,2,2 .......... 11. 92 12 77 S HM=FSIMLGY ......... 31. 69 48 23
I €4%2.2,2 .......... 15. 84 15, 8% S R=FLOSYLG> .. ... ... 3332 SB. 9S
I MX2,2,2 ... ... .. 12. 8% 13 46 S W=FATHOGY ... ... ... 25 62 2716
RETURN . ............. 1.42 1. 42 S M=FLOGCGY ......... 14. 78 48 25
R oo .51 .51 S M=FIMGY ... ... ... €. 24 & 38
S K=MN ... 4,48 4. 11 S K=FINCI+FINCY ... .. 11. 29 11, 3=
S ¥=L L. 6 47 6. 52 S ¥={TEM FINC) S] ... 65 37 &5 €8
S ¥=G . ... .. ... 4.15 4. 15 S M=FOUTIK> ......... @ 13 9 25
S ¥=d L € 35 & 37 S H=FOUTCASEY .. ... .. 14. 91 11 5%
S Mmded ... ... ... 14. 67 11,72 S X=FOUTCKMFOUTIKDY . A7. 20 47 29
S¥=H .. ... 4. 16 4. 13 5 ¥=(18 FOUTC(K) S .. 82 46 82 828
S KX=444444 .. ... .. .. 7.43 7. 46 TYPE . ... 1.19 1.41%
S H=GHG ... ... ... ... 5 857 6 91 T o .71 i
S K=G+d ... ... .. ... .. 9. 325 9 39 L S B 1.32 1 34
S M=d+1 ... .. ........ 11. 87 11 71 T® . 1.28 1. 382
S KaH+H . ............ 6. 94 g 87 T “q% .. 1. 46 1. 485
S X=dd444449+H . . ... ... 16, 38 10, 47 T " 444444™ ... .. .. 3. 38 3. 38
S X=4444494+444444 . . 13 58 413 72 T " 444444 .. 4. 86 4. 05
S AeG+G+G . ... .. ..... @75 9 79 T " 4a4444%, 1 ... .. 4.29 4. .29
S K=Ge(G+GY ... ... ... 11. 51 11 59 TH ... 16. 268 26. 44
S H=G"JF ...... .. ... .. 26. 80 34. 47 THS Y . 16. €7 27. 05
S X=4™J ... ... .. ... 29. 15 36.82 T1E2S ... ... 91. 20 163. 49
S ¥=4"18 ............ 31. 62 3929 T BB0LES/BA91ES . . ... 3327 4278
S K=47100 .. ... ... ... 185. 37 261. 78 T 180905./100008 . ., . . 18. 28 28. 83
S VmHWH L L. 6 34 & 9% T “L20 SPRCES1I! .... 7.76 7.77
S KeG=G ............. 691 6 95 T 28, ... ... 11. 56 11. 59



FAGE 24
TECHNICAHAL. MNMNOTES

e S M— — o o ——— ——— w———_ —— c—— —  — ———

LOADING PSS FOCOCALL, 3274

F5<8 FOCAL, 1571 15 AYAILABLE IN THREE FORMS:

1> A PS/2 FORMAT FILE DECTAPE CONTAINING SARVED AND BINARY FILES
OF PS/8 FOCAL RND THE 7 FILES NEEDEC TO ASSEMBLE P5.°8 FOCAL.
THIS FORM IS RECOMMENDED FOR MULTIPLE DECTAPE INSTALLATIONS.

2> A PS5/8 SYSTEM TAPE TO WHICH HAYE BEEM ADDED THE FILES MEEDED
TO RSSEMBLE PS/8 FOCAL. THIS FORM I5 RECOMMEMDED FOR SINGLE
DECTAPE INSTALLATIONS. NOTE: USER MUST SEND OMSI A P5/8
SYSTEM TAPE TO RECEIVE PS5S8 FOCAL IM THIS FORM.

3> EIGHT PAPER TRPES; A BINARY TAPE OF PSA/8 FOCRL AND 7 SOURCE
TAPES.

FORMS 1> AND 2> ARE AVAILABLE WITH DEMONSTRATIONS AND THE “HELP
PARCKAGE.

TO LOAD P5/8 FOCAL FROM DECTHFE., MOUMT THE TAPE ON DRIVE 1, THEN GIVE
THE FOLLOWING COMMRNDS:

. ASSIGN DTAL: D5SkK:

.R PIP

+SYS  PFOCAL. SVEPFOCAL. SW/1
*7L

TO LOAD P5/8 FOCAL FROM PAPER TAPE, PLACE THE TAPE LABELED “PFOCRL. BN’
IN THE TAFE READER AND GIVE THE FOLLOWING COMMANDS:

. R ABSLDR

#*PTR: =18208F (ALT MODED

~ (TYPE A SPRACE TD READ TAFPED
. SAVE 5SYS . PFOCAL

F5/8 FOCAL, 1371 15 NOW SAVED OMN THE SYSTEM DEVICE AND MAY BE RUN BY
GIVING THE P5/8 COMMAND:

. R PFOCAL

PS/38 FOCAL”S INITIAL DIALOGUE WILL THEN ASK YOU IF YOU WISH TO RETAIN
STANDARD FERTURES. TYPE “YES” OR REFER TO PRGE 22 OF THIS MANUAL.
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EBUUILDING PS5 FOCOHAL

PS/8 FOCAL, 1371 CAN BE BUILT FROM FOUR ASCII SOURCE FILES AMND THREE

BINARY FILES.

FOCDEF. PR

FOCOVR. PR

FOCINT. PR

FOCLIB. PR

FOCAL. BN
4WDMOD. BN

INITAL. BM

THE NECESSARY FILES RRE:

DEFINITIONS OF CONSTANTS AND NEW INSTRUCTIONS FROM
FOCAL, 1363,

ARODITIONS AND OVERLAYS TO FOCAL PROFPER (NOW RESIDEMT
IN FIELD 10,

INITIRL DIALOGUE (MACHINE LANGUAGE PORTION>,

LIBRARY AND FILE ROUTINES (RESIDENT IN FIELD @).

BINARY OF FOCAL, 1369.
FOUR-WORD FLOATING POINT PATCHES.

INITIAL DIALOGUE (FOCAL FROGRAM THART 15 NOT REQUIRED
IF INITIAL DIALOGUE IS NOT DESIRED>. THIS FILE WAS
PRODUCED BY CREATING A FOCAL PROGRAM AND THEN PUNCHING
THE PROGRAM AREA IN BINARY.

TO BUILD P3¢8 FOCRL, 1571, TRANSFER ALL THE MECESSARY FILES TO THE “DSK:~
AND GIVE THE FOLLOWING COMMANDS:

. R PHALB

+PFOCAL€FOCDEF, FOCOYR, FOCINT, FOCLIE

. R ABSLDR

#FOCHL, 4WDMOD, PFOCAL. INITAL/1=18280$CALT MODE)

. SAVE 5YS

. FFOCRL

CCFOCINTS AMD 7 INITAL” MAY BE OMITTED:

“PFOCAL. 5V 15

HOW SHVED OM THE SYSTEM DEWICE.

TO PREPARE VERSIONS PERMITTING THE USE OF DISPLAY AND JOYSTICK FUNCTIONMNS
OF THE TEKTRONIX T-4682 GRAPHIC COMPUTER TERMIMAL, INSERT FILE “FDIS”
(SERIAL INTERFACE 4884> OR “4801° J(PARALLEL INTERFACE 4801)> AFTER
“FOCDEF” IN THE COMMAND STRING GIVEM TO PALS. THE T-4902 VERSIONS

PROVIDE 18-26%

FEWNER VARIABLES.
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CHANGING F=JS29 FOCAL

FOR ADDITIONAL IMNFORMATION, YOU MAY CONSULT “ADVAMNCED FOCAL TECHNICAL
SPECIFICATIONS” (ORDER NUMBER DEC-@B-RJBR-DL FROM THE DEC PROGRRAM
LIBRARY, DIGITAL EQUIFMENT CORPORATION, MAYNARD, MASSACHUSETTS).

NERRLY ALL USER PATCHES TO FOCAL., 12¢3 CAN BE ADDED TO PS/2 FOCAL, 1571
WITH ONLY MINOR ADRPTATIONS. SOME POINTS WHICH YOU MAY WISH TO CHECK
TO INSURE COMPATABILITY INCLUDE:

1> SOME FOCRL INTERNAL SUBROUTINES AND POINTERS HAYE BEEN CHANGED
(E.G. "POPA” IS5 NOW A SUBRODUTINE CALL>. P5/8 FOCAL ROUTINES WHICH
FERFORM IDENTICAL FUNCTIONS RARE INCLUDED FOR ALL COMMONLY USED
ROUTINES.

22 IN MOST CASES, THE “HOLES” IN FOCAL, 136% HAVE BEEN FILLED WITH
PATCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE
RELOCATED. THE YARIABLE SYMBOL TABLE AREA IS RECOMMENDED FOR
THIS PURPOSE (CHANGE “STVAR” TO ALLOW FOR PRTCHES).

3> USER-DEFIMED FUNCTIONS REGQUIRE POINTERS IN "FHTABF- RND “FNTABL”.
THE “FX° RHD “FNEW’ SLOTS HAVE BEEM FILLED MITH “FIN® ANC 7 FOUT.
RECOMMEMDED FUNCTIONS TO DELETE FOR EXTRA SLOTS ARE FDIS, FRDC AND
FRAN DEPEMDING ON THE NEEDS OF YOUR INSTALLARTION.

4> FOCAL PROPER NOW RESIDES IN FIELD 1 (STARTING ARDDRESS 1820@)>. ANY
PATCHES TO FOCAL MUST BE LOADED INTO FIELD 1 TO OVERLRY FOCAL. THE
LIBRARY ROUTINES, PUSHDOWN STACK, AND TEXT STORAGE USE FIELD 6.

THE FOCOWR. PR SOURCE FILE CONTRINS ALL PATCHES MADE BY P5~2 FOCAL TO
FOCAL PROPER AND SHOULD BE EXAMINED TO INSURE THERE ARE N CONFLICTS
WITH A USER PRATCH.

SOME TERMINALS HAVE “ESCAPE’ OR “PREFIX” IN PLACE OF “ALT MODE’. TO
CRUSE P5-/8 FOCAL TO RECOGHIZE THE HON-ALT MODE, FIRST SAYE IT ON THE
SYSTEM DEVICE. THEN GIVE THE PSA/8 MONITOR THE FOLLOWING COMMANDS:

. GET =¥5:PFOCHAHL

. QDT

17082/8375 233 (ESCAPE> OR 276 (PREFID
Tz

. SAVE SYS  HFOCAL

IF P58 FOCAL 1S TO BE USED IM THE PREPARATION OF NUMERICAL CONTROL
TRPES, 17T WILL BE NECESSARY TO MAKE A CHANGE SO THAT FOUTC141)> WILL
NOT AUTOMATICALLY OUTPUT BOTH A CARRIAGE RETURM AMND LIMNE FEED. TO DO
THIS FIRST SAYE PS/8 FOCAL ON THE SYSTEM DEVICE. THEW GIVE THE PS/2
MONITOR THE FOLLOWING COMMARNDS:

. GET SYS: FFOCAL
. 0DT

17544/4451 4483
-C

. SAVE SYS5:NFOCAL

CHARACTERS OUTPUT WITH -“FOUT” WILL NOT CHANGE THE “TAB” POSITION.
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ELEMENTARY COMMANDS

PROE 27

INDESX FOR HELF

EYMEOL. =

e S St——— o o

ARITHMETIC SYMBOLS

ASK
COMMENT
CONTINUE
Do
ERASE
FQR

GO

GOTO

IF
MODIFY
QUIT
RETURN
SET
TYPE
WRITE

LIBRARY COMMANDS

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

FILE COMMANDS

QPEN INPUT

OPEN OUTPUT

OFPEN RESTORE INPUT
OFEN RESTORE OUTPUT
GUTPUT CLOSE

~  EXPONENTIATION
* MULTIPLICARTION
/ DIVISION

+ ADDITION

- SUBTRACTION

(> PRRENTHESES

{ ] SQURRE BRACKETS
<> ANGLE BRRACKETS

SPECIAL CHARACTERS

! RETURN/LINE FEED
# CARRIAGE RETURN
. THAB
® OUTPUT FORMATTER
¥ SYMEOL TABLE
" OQUOTATION MARKS
?  TERACE
E POWNER-OF~-TEN [ &3]
RUBOUT KEY
CTRLAC
CTRLA/G [BELL ]
CTRLAL
CTRLAF
LINE FEED KEY
€ KILL LINE
RETURN KEY
ALT MODE KEY
SPACE KEY
s COMMA
i SEMICOLON

FIONCT IOMNS

FABSC > ABSOLUTE VALUE
FADCC > ANALOG-DIGITAL
FATNS > ARCTAMNGENT
FCOS¢ » COSINE

FDISC > DISPLAY

FEXPC »  EXPOMENTIAL
FITR{ > INTEGER

FLOGC > LOG (BFASE E>
FRAMC > RANDOM NUMBER
FSGNC > SIGH PART

FEINC > SINE

FSQTC > SOURRE ROOT
FINC O CHARACTER INPUT
FOUTC > CHARACTER OQUTPUT

MISCELLAMNEOUS

— - ot Nt . WS OO AN LU VI WOV ekl AMp

CHANGES FROM FOCRL. 1969
DEVICE NAMES

DIRECT COMMANDS
ERROR CODES
EXPRESSIONS

FILE=

HIGH SPEED READER
INDIRECT COMMANDS
IMITIAL DIRLOGUE
LINE HUMBERS

MERGING FROGRAMS
MAMES OF FILES
PRECISION

PIF

PUSHDOWN LIST OVERFLOMW
SAMFLE FILES PROGRAM
SIZE OF PROGRAMS
STRINGS

SUBSCRIPTING

SUMMARY OF COMMANDS
TRE

VARIABLES

THE HELP PRCKAGE FOR FS/8 FOCRL, 1571 PERMITS THE OM-LINE REVIEW OF ANY

OF THE ARBOVE WORDS.

PHRASES OR SYMEOLS.

HELF 1S AVAILABLE ON A DECTAPE

HHICH SHOULD BE MOUNTED ON DRIVE #1 HAVING BEEN ASSIGNED THE NAME ‘DSK:”.

* HELP~

1S REQUESTED WITH THE “L G HELP-

THE USER IS WRITING R PS8 FOCAL PROGRAM.
PROGRAM (SAVED RS “FOCAL. TM > WHEN HE HAS HAD ENOUGH < HELF-.

COMMAND C"LET S GET HELP") WHILE
HE WILL BE RETURNED TO HIS
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CECIMAL ASCII CcODeEsS

. S e, B S, it war— —— —— — Ot St — G o oo —

FOR FINC2> AND FOUTC >

CODE CHARACTER CODE CHARRCTER CODE CHARACTER
128 CTRLASHFT/F 168 SPRCE 192 A
(LEADERD 161 ! 194 B
129 CTRLAA 62 " 193 C
128 CTRL/B 162 # 1% O
131 CTRL/C 164 ¢ 197 E
122 CTRL/D 165 % 198 F
133 CTRL/E 166 & 198 G
134 CTRLAF 167 - 280 H
135 CTRLAG (BELL> 168 ( 201 I
135 CTRLA/H 162 5 282 J
137 CTRL/I 178 * 283 K
138 LINE FEED 171 + 204 L
139 CTRL/K 17z 205 M
148 CTRLAL 173 - 2oe H
141 CARRIAGE RETURN 174 . 2e¢ 0
142 CTRL/N 175 7 z2as F
142 CTRLA/O 176 8 289 o
144 CTRL/P 177 1 213 K
143 CTRL/Q i7e 2 211 S
14€ CTRLAR i7e 3 212 T
147 CTRL/S ies 4 213z U
148 CTRLAT 1814 S 214 ¥
149 CTRLA/U 182 & 215
158 CTRLAV 182 7 218 K
151 CTRLAW ieq & 217 4
152 CTRLA/K 185 9 248 2
153 CTRLAY 1se . 219 €
134 CTRLAZ 187 228 N\
1535 CTRLA/SHFT/K 188 < 221 1
156 CTRL/SHFT/L ige = 222 7
157 CTRL/SHFTAM 12a > 223 €

138 CTRLA/SHFTSN 191 7 253 ALT MODE

159 CTRL/SHFTA0 isz @ 255 RUBOQUT

FOUTC444> WILL OUTPUT A RETURNALINEFEED; FOUTI13> WILL
OUTPUT A CARRIAGE RETURM ONLY. CODE 144 (CTRLAP) IS
PS/8 FOCAL-S BREAK CHARRCTER. 224 THROUGH 250 ARE
LOKER-CASE LETTERS OM SOME TERMINALS. MANY TERMINALS
USE SHIFT/K, /L., AND /M FOR "L, %, RND ~ 1.

CODES @ THROUGH 127 ARE SIMILAR TO 128-255 EXCEPT THAT
THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS
EQUAL TO ZEROD.
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ERROR CODES WALID ONLY FOR &71/71 VERSION OF PS/S FOCRL

CODE E=SFLARAT ION

788. g9 MAMUAL START FROM COMSOLE

701, 99 BREAK FROM KEYBORRD VIR “CTRLAP

781, 48 BAC LINE NUMEBER

781 21 GROUP NUMBER LARGER THHRM 31

7?81, 3 ZERO IS ILLEGHAL LIMNE NUMBER

B2, 22 <D0’ REFERENCED NOMN-EAISTENT GROUF
782 S2 "D REFERENCED NOM-EXISTENT LINE

782, 85 NON-EXISTENT LIMNE AFTER “GOTO” OR ~IF”
8X. 28 ILLEGAL COMMAND

764, 39 BAD YARIABLE IM “FOR” OR “SET” COMMAND

784, 52 EXCESS RIGHT TERMINATORS

784. 69 ILLEGRL TERMINATOR IN “FOR” OR “SET” COMMAND
7?04, :3 MISSIMNG ARGUMENT IM DISPLAY FLNCTIONM

T80, 48 BAD ARGUMENT IN “MODIFY" COMMAND

705, Be ILLEGAL USE OF A FUNCTIOM OR NUMBER
7685, 54 TOO MANY VYARRIABLES
787. 38 MO OFERATOR EBEFORE PAREMTHESIS
787, 9 FUMCTION ARGUMENT MISSING
7ar. ;6 ILLEGAL FUNCTION OR DOUBLE OPERATORS
a3, 47 ENCLOSURES DO NOT MATCH
789, 11 BARD ARGUMEMT IN “ERASE” COMMAND
?16. .S STORAGE FILLED BY TEAT
711. 35 INFUT BUFFER OVERFLOW
7?15, 28 BAD RESTORE COMMAMD
715. 51 ATTEMFT TO WRITE PAST EMD-OF-FILE
7268, 34 LOGARITHM QF ZERCO REQUESTED
722, 23 NGO OUTFUT FILE TO RESTORE
722, Sl BRD FILES “0OPEN" COMMAND
72Z. 85 DATA FILE NOT FOUND
2213 NO INFUT FILE TO RESTORE
723 35 TOO MANY DIGITS IM MUMBER

33 PUSHDOWN OWVERFLOMW; FROGRAM TOO LOMNG
724, €8 TWO PERICDS IM FILE NAME OR MO NAME
et 3 BAD DEVICE OR 2 PAGE HAMODLER

=

726, 18 BAD LIERARY COMMAMND
?26. 58 ND PROGRAM MNAMED BY 7 SAYE" COMMAND
726, 93 EAPOMENT TOO LARGE OR MNEGATIVE

?27. 18 FROGRAM NOT FOUND

727, 14 “LIBRARY CALLY FROM NON-CIRECTORY DEVICE

7Es. 85 “LIBRARY LISTY OF NOM-DIRECTORY DEVICE

728. 73 DIVISION EY ZERO

T2 853 FILE ALREARDY DELETELD

T3 BE GEVICE ERROR: WRITE LOCK OR PARRITY

729, 91 CAMMOT OFPEM CQUTPUT FILE

?38. 65 IMAGIMARY SQUARE ROOTS REQUIRED

?31. L7 UNAYAILABLE COMMAND OR FUNCTIOM

? ATTEMPT TO READ FRAST END-OF-FILE C(INPUT IS
SHWITCHED TO TERMIMAL AND PROGRAM CONTINUES

NOTE : TYFE =, TYFE ». TYPE 1. OR TYPE > OQUTPUTS A STRING
OF ZERDES. THIS CAM BE STOFPED BY HITTING “CTRL/P”.

SHOULD YOU EXFERIEMCE A PS8 MOMITOR ERROR SUCH AS
ATTEMFTIMNG TO WRITE OM AN UNSELECTED DEVICE, IT IS
BEST TO RE-EMTER FOCAL THROUGH THE INITIAL DIALOGUE.


http://CTRL.JP

30
FSo= FOCHL. 122374

=surirfAaRY OF COoOMMAND =

e ELEMENTARY COMPMANND =

HRSK M L ACCEFPT WYHLUE OF X FROM INFUT DEWICE
RCOMMENT . . . . e IGNORE REST OF LIME
HOONT INUE . . . e e DUMMY COMMAND
#D0 [LINE OR GROUP NUMBERI ... ... ... . ... . .. SUBROUTINE CHLL
MERFSE . . ... e e e ZERO YARIABLES
#ERASE <LIME OR GROUP NUMBERZ ...................... DELETE LIMNE OR GROLUF
#ERASE ALL .. ... ... .. . . CELETE ENMTIRE INDIRECT PROGRAM
#FOR H=EA[,E2LEZ;LCOMMANDD .. ... .... COMMAND REPERATED JE3-E1)>-/E2+1 TIMES
#FGO .. START FROGRAM EXECUTIOM AT FIRST LINE
#GEOTO <LA> ... SEND PROGRAM EXECUTION TO LIME L1
#IF (E1oLAC.L2:.L3 ... .. -, 8. OR + VYALUE OF E1 GIVES NEXT LIMNE EXECUTED
FMODIFY L . e e e EDIT LIME L1
A LT e e e e e STOP EXECUTION
#RETURN .. ... ... .. ... TERMINATE A D07 OR “LIBRARY GOSUB” SUBROUTINE
+#SET H=<{NUMBER, VARIABLE 0OR EXFRESZION> .. ... ... ASSIGN YALUE TO YRRIARBLE
+TYPE [NUMBERS., WARIABLES, EXFRESSIONS, TEXT IN QUOTES, ', #. :, % OR ]
#+WRITE [GROUF OR LIME MUMBERD ...... ... ... . . ... ... ... ... LIST PROGRAM

s L.IBFRARY COorMtArde=

#LIBRARY CALL C[DEVICE: JKPROGRAM NAMEZ ... ..... ... ... .. LOAD SAVED FROGRAM
L IBRARY DELETE [DEWICE: JPROGRAM NAMEZ . . ... .. ... ... ... .. UMNSAVYE PROGRAM
+L IBRARY GOSUE C[DEWICE: JPROGRAM NAME>: [GROUP OR LINE NUMBER] ...... T
L IBRARY LIST [DEVWICE: XFIRST FILE TO BE LISTED] .. ... ... ... ..... CATALOG
+LIBRARY RUN [DEVICE: JPROGRAM NAMEZ CLINE NUMBER] .. ... ........... CHRIHN
L I1BRARY SAVE [DEVICE: KFROGRAM NAMESZ ... ... ... ... .. ... SHVE PROGRAM
#LIBRARY EXIT .. . .. e RETURN TO PS/2 MONITOR

e F ILLE COrriAnD=

#0FEM INPUT C[DEWICE: XIFILE MNAMEILL.ECHOD ... . ... ... .. FREFARE TO READ FILE
+0OPEN OUTPUT C[DEWICE: XFILE WAMEILL.ECHODY ... ... ... FREPRRE TO WRITE FILE
+JFEM RESTORE IMPUTLLECHODI .. ... ... .. .. ........... RESUME IMPUT FROM FILE
#0OPEM RESTORE OUTPUTL.ECHOZ .. ... ... ... ... ... ... RESUME OUTFUT TO FILE
*OUTPUT CLOSE .. ... .. . .. ... ... OUTPUTS BUFFER; CLOSES QUTPUT FILE
e IHPUT ==, ECHD . o oo INPUT IS ECHOED OM OQUTPUT DEVICE
== UTPUT -, ECHO .. .. . L QUTPUT I3 ECHOED OM TERMINAL

#: GERNERAL FOORFRP

<> ENMCLOSE REQUIRED TERMS AND [ ] EMNCLOSE OPTIONAL TERMS.

“ 15 A VYARIABLE. E1. EZ2 AND EZ ARE ARITHMETIC EXFRESSIONS.

Li. L2, AND L3 ARE LIME NUMBERS. LINE AND GROUFP MUMBERS MAY

BE REPLACED BY ANY EXPRESSION NOT BEGINMIMG WITH THE LETTER “A7.
. FC AND . FO* ARE ASSUMED FROGRAM AND DATA FILE MAME EXTENSIONS.

FOLLOW COMMANDS WITH A SPACE; ONE LETTER ARBEREWIATIOMNS FERMITTED

CTFRL - F IS PSAs2 FOCAL'S EREAE CHARRACTER
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3/11/71 ‘
HELP . FC & CENTRRL PRCGRAM IN THE P3/3 FOCRAL ~HELPY PACKAGE
HELPER. RE ¢ “HELP PRCKRARGE
DIRECRH. RD £ CHOLP PRCFAGE
DIRECI. RD 4 “THELPY PRCKAGE
DIRECR. RD 4  “HELF SRACKAGE
SDIREC. RD &  THELPF PRORAGE
ERASE . FD 1 DATA FILE CHLLED BY “BTLSHP
HANGWD. FD 2 DATA FILE MITH WURDS FOR - HENGMN
LIBRAR. RE & THELPY PRCKRAGE
HFILEL RE & THELPY PROEAGE
HFILEZ. RE & THELP® PRACKAGE
COMMAL. RE & “HELP PRCKRAGE
COMMAZ. RE 4 “HELPY PRCHAGE
COMMAZ. RE' & ~“HELPY PRCKFAGE
CATLOG. FC 32 CATALOG FOR PUSLIC LIBRARY OF PS/8 FOCHAL PROGRAMS
INDEY . RE & “HELPY PRACKAGE
HERROR. RE &  “HELPY PHRCKAGE
FUNCTL. RE & “HELP PRCKRAGE
FUNCTZ. RE 5 “HELP" PACKRGE
SYMBOL. RE 6 “HELPT PACKAGE
SYMBO2. RE & “HELPY PRCKPAGE
SUMCOM. RE & THELP PRCKIGE
MISCLL RE 5  THELPY PRCKAGE
MISCLZ. RE & HELPY PRCEAGE
MISCLZ. RE & “HELPY PRACKAGE
PFOCAL. SV 28 PS/8 FOCHL, 1371
TECO .5V 14 TECO~2 FOR PSS
FOCAL . ™ 1 TEMPORARY FUICAL FROGRAM SAYED BY “LIBRARY GOSUB COMMAHD
CEMPTY> 115 CHOLES FOR USER PROGRRMS _
LISTAL. FD 4 A DATA FILE CONTAINING A SERIES OF DIRECT COMMANDS WHICH
LIST PUBLIC LIBRFARY PROGRAMS WHENM THE - OPEN INPUT LISTAL”
COMMAND IS GIVEN IN COMPRNG MOGE
LIZTAL. RD 4 SAME A3 LISTAL. FD BUT FOO THE “HELP” PRCKAGE
INTRET. FC 2 PS/E FOCAL PROGRAM ~--— PURLIC LIERARY
CHISGR. FC S5 PS/2 FOCAL PROGRRAM —--—- PUBSLIC LIBRARY
STATL . FC & PSS FOCAL PROGRAM -—-— PUPLIC LIBRARY
STATZ . FC 9 PS/8 FOCHAL PROGRAM -~—-— PUBLIC LIBRARY
RDDEX . FC 2 P3/8 FOCARL PROGRAM --- PUBRLIC LISRRARY
BRRON . FC & PS/78 FOCAL PROGRAM —-—-— FUSLIC LIERARY
TRIANG. FC 4 PSS8 FOCAL PROGRAM -—-— PUBLIC LIBRARY
CRLNDR. FC 2 P38 FOCRL PROGRAM -—- FUBLIC LIBRRARY
HANGMN, FC 5 PS/2 FOCAL PROGRAM ——- PUBLIC LIBRARY
HANGI | FC 3 PS5S/8 FOCAL PROGRAM ——- PUBLIC LIBRARY
PLOTER. FC 5 PSA/8 FOCAL PROGRAM -—-— PUBLIC LIBRARY
FACTOR. FC 2 PS/2 FOCRL PROGRAM ——— PUBLIC LIEBRARY
POLAR . FC 4 PS/2 FOCAL PROGRAM -—— PUBLIC LISRARY
GRAPH . FC 5 PS8 FOCAL PROGRAM —-— PLILIC LIBRARY
HARMON, FC 4 PS/8 FOCAL PROGRAM --- PUBLIC LIEBRARY
WEB . FC 3 P5/8 FOCAL PROGRAM —~—— PUBLIC LIERARY
BTLSHP. FT 7 PS/28 FOCAL PROGRAM -—— PUBLIC LIBRARY



HELP .RE €
TECO .PA 151
TECO .BN 16
FOCDEF. PR 4
FOCOYR. PR 22
FOCINT.PAR 9
FOCLIB. PR 63
FOCAL . BN 17
4MDMOD. BN 1
INITAL. BN 7
FDIS .PR 8
4801 .PA 8
PFOCAL. BN 34
MAaP .SV 5
SPY .Sy 3
SY2BN .5V 3
115 FREE BLOCK
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BACKUP FILE FOR “HELP. FC-
TECO~8 SOURCE FILE
TECO-2 BINARY FILE (LORD WITH ABSLDR:; STARTS AT 280

PS/€ FOCAL, 4971 SOURCE FILE —-—— DEFINITIONS/INSTRUCTIONS
P5/8 FOCAL, 1971 SOURCE FILE --- OVERLAYS TO FOCRL, 135S
PS/8 FOCHL, 1971 SOURCE FILE --- INITIAL DIALOGUE <PRLS>

PS/8 FOCAL, 1971 SOURCE FILE --— LIBRARY RND FILE ROUTINES
FOCAL., 1263 BINRRY FILE

FOCAL FLOATING POINT PRCKAGE FOUR-WORD PRATCHES

PS/8 FOCRL, 1371 INITIAL DIALOGUE <FOCAL PROGRAM>

PS/8 FOCAL, 1971 SOURCE FILE --~ T-4982 SERIAL INTERFACE
PS/78 FOCAL, 1971 SOURCE FILE ——- T-4082 PARALLEL INTERFRCE
PS/8 FOCHL. 1971 BINARY FILE --- STARTS AT 19289

CORE MAFPER -—-—- SPECIFY BINARY FILE FOR COMMAND DECODER
DECTRAPE QDT —~-— VERY “EWPERIMENTAL-

“SAYE-TO-BINARY" CONVERTER

£
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wEW VERSION ---

The July 10, 1972 version of PS/8 FOCAL adds the FIND(character) function

and Variable Reallocation. Variable reallocation permits the user to add new
variable names to his symbol table when it is full by first setting vartables, that
are no longer needed, to be equal to zero. Trig function precision is now nearly
uniform at 8 digits across the range of the functions as a result of suggestions
by Gregory Ruth, Draper Lab, Cambridge, Mass. The number of non-zero varfiables
permitted as a result of initial dialogue responses is slightly different-from the
chart on page 22 of the manual and is now:

No Extended FSIN & FCOS FSIN, FCOS, FLOG,

Functions Only (1) FEXP, & FATN (2)
6 Digit Precision: 217 196 118
10 Digit Precision: 181 163 98

PS/8 FOCAL CHARACTER SEARCH FUNCTION

FIND(a) will input characters through the one whose decimal ASCII code is the
function argument. If input is being echoed, all characters up to, but not
including the search character will be echoed. FIND can search many times
faster than is possible using FIN and IF. See the example below in which FIND
is used with ECHO to copy a file eighty times faster than is possible using
FIN, FOUT, and IF:

C-Pz/2 FOCAL, 1571

01. 18 COMMENT : EXECUTION TIMES OF FILE COPYING ROUTINES COMPRRING

21 28 COPMMENMT: FIMCY AND FOUTC) FUNCTIONS WITH FIMDO) FUNCTION,

01 36 COMMEMT: IN EACH CRSE, THE ZEARCH CHARACTER IS CTRLAZ (CODE 154

gi. 4@

21, 52 COMMEMT: WHEN INFUT FILE IS ECHOING, FIND.» ECHOES ALL CHARFACTERS
31 3 COMMENT: UP TO BUT NOT IMCLUDING THE SEARCH CHARFACTER.

g1, 7g

Ol 20 COMMEMT: TIMINGE WERE MACE BY COPYING A 18 BLOCK FILE FROM AND TO
Bl 29 COMMEMT: FAM RFO2 DISK USING A POP-E (1. S MICROSECOMD CYCLE TIME:

B2, 189 COMMEMT . COPY FILEL INTO FILEZ ~—— FIMOISFOUTO): 158 § SECOMDS
A2. 26 OPEN INFPUT FILELlL:; OPEM ODUTFUT FILEZ

B2 20 ERAZE

B2 48 SET 2=154; SET =135 5 N=2 €;5 D=0; 5 PL133)0=2 ;5 PC184:=2 8

82 88 GOTO 2 7

gz . ed S D=FOUTOL)

B2, 70 S Co=FINCH T C(E-CredC-LOML PCCH, N

B2 PS5 COMMENT: LIME 2 7 SUPPRESSEZ EXTRA LINEFEED FROM FOUT 144>

32 80 DUTPUT CLOSE: OFPEN IMEUT TTY . ECHO

82, 99 TYFE “DOME"!

92 19 COMMEMT: COPY FILEL INTO FILEZ -~- FINDU): 1, 95 SECONDS!!
82 29 OPEN INPUT FILEL, ECHO: OPEN OUTPUT FILEZ

B2, 28 SET DUMMY=FIND. 1542

B2 48 OUTFUT CLOSE; OFEM INFUT TTY:. ECHO

83 99 TYPE “DONE"!






