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INTRODUCT ION

PS/8 FOCAL. 1971 MRKES THE DEVICE-INDEPENDENT FILE HANDLING FACILITIES
OF PS/S DIRECTLY AVAILABLE TO FOCAL USERS. IT IS A COLLECTION OF
PATCHES TO FOCAL., 1969 —--- MOST PROGRAMS WRITTEN IN FOCAL, 1969 WILL BE
PROCESSED BY PS/8 FOCAL, 1971 (SEE LIST OF DIFFERENCES ON PAGE 2>.

PS/8 FOCAL, 1971 SOURCE AND BINARY FILES PLUS DEMONSTRATION PROGRAMS ARE
AVAILABLE ON DECTAPE OR PAPER TAPE. ENCLOSE $5 OR AN EXTRA DECTRAPE TO

COVER HANDLING AND MRILING. <(ADD $106 FOR DECTAPE VERSION IF YOU DO NOT
INCLUDE YOUR OWN PS/8 FORMATTED DECTAPE. > SEND REQUESTS TO:

SOFTWARE DEVELOPMENT GROUF, OM<. I, PORTLAND. OREGON 97221.

SUGGESTIONS FOR MNOVICES:

THIS MANUARL IS INTENDED AS A REVIEWING AID FOR PERSONS WHO ALREADY HAVE
SOME FAMILIARITY WITH FOCAL. A GUOOD INTRODUCTION TO FOCAL PROGRAMMING
IS CHARPTER 14 OF “PROGRAMMING LANGURGES” (41978, $2>; ALSO USEFUL IS

THE PS/8 USER’S GUIDE (NO. DEC-88-MEFAR-D. $3>. BOTH MAY BE PURCHASED
FROM THE DEC PROGRAM LIBRARY. BLDG. 3-5, MAYMARD, MASS. 81754,

TO USE PS/8 FOCAL., 1971 ON DECTAPE SYSTEMS (DISK USERS SEE PRGE 24>:
1> BOOTSTRAP INTO PS/8 MOMITOR:

2> AT MULTIPLE DECTAPE INSTALLATIONS, THE AUTHORS SUGGEST THAT THE FS/8
COMMAND “ASSIGN DTAL: DSK:” BE GIVEMN TO PERMIT THE USER TO USE HIS
OWN DECTAPE RS THE DEFAULT DEVICE (DSK:>; THIS IS REQUIRED BY THE
“HELP” PACKAGE AVAILARBLE ON DECTAPE FOR PS/8 FOCHL, 1971,

3> TYPE “"RUN DSK: PFOCAL”;

4> THE INITIAL DIARLOGUE WILL ASK IF YOU WISH TO RETRIN STANDARRD FEATURES
OF PS5/8 FOCAL.,41974. A “YES” WILL PROVIDE 3509 CHARACTERS OF PROGRAM
SPACE. 98 VARIABLES, 18 DIGIT PRECISION. FILES, AND TRIG FUNCTIONS.
SEE 7 INITIAL DIALOGUE” ON PAGE 22 FOR OTHER OPTIONS;

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

6> A “HELP- PACKRAGE FOR PS/8 FOCAL, 1971 IS5 AVAILABLE ON DECTAPE. MOUNT
THE HELP TAPE ON DECTAPE DRIWVE #1; MOUNT THE PS/8 SYSTEM TAPE ON
DRIVE #0. YOU MAY ENTER “HELP- WHILE WRITING R PS/S FOCAL PROGRAM
BY TYPING THE COMMAND “L G HELP’. YOUR PROGRAM WILL BE SAVED UNDER
THE NAME “FOCAL. TM’. WHEN YOU DESIRE NO MORE HELP, YOU WILL BE
RETURNED TO YOUR OWN PROGRAM. SEE ALSO THE HELP INDEX ON PAGE 27;

7> CTRL/P IS PS/8 FOCAL’S BREAK CHARACTER.

THIS MANUAL WAS TYPESET ON AN INEXPENSIVE MATRIX PRINTER MADE BY:

CENTRONICS DATA COMPUTER CORFPF.
ONE WNAL.LL. STREET

HUDSOMN. HMEW HAMPSHIRE D3aS5A
TELEFHONE CSESBA3EL> SES:=E—aild
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ot CHANGES FROM FOCAL. 135365

PROGRAMS WRITTEN IN FOCAL, 1963 SHOULD REQUIRE ONLY ONE CHANGE TO RUN
UNDER PS/8 FOCAL. 1971:

THE INPUT DEVICE 1S SWITCHED TO THE HIGH SPEED PAPER TRAPE READER
WITH THE “OPEN INPUT PTR:” COMMAND AND SWITCHED BACK TO THE
TERMINAL WITH “OPEN INPUT TTY:,ECHO” INSTERD OF WITH THE “%7
COMMAND OF FOCAL., 1969.

OTHER CHANGES INCLUDE:

1

2

3
4>

)

e
”»
8
»

18>

11

12>

NOTE:

EXTENDED LIBRARY FEATURES IMCLUDING DEVICE-INDEPENDENT CHRAINING
AND SUBROUTINE CARLLS BETWEEN PROGRAMS.

FILE READING AND WRITING COMMANDS. 10 DIGIT PRECISION, OR STANDARD
TRIG FUNCTIONS MAY BE DELETED BY THE IMITIAL DIALOGUE TO ALLOW UP
TO 222 VARIABLES WITH SS80 CHARACTER PROGRAMS; WITH ALL FERTURES
RETRINED, 98 VARIABLES AND 3500 CHARACTERS REMAIN. SEE PAGE 22.
COMPUTED LINE NUMBERS;:; SEE PAGE 20.

TABULATION.

IMPROVED DISTRIBUTION AND “RANDOM’ INITIALIZATION OF “FRANCYY,
THE PSEUDO-RANDOM NUMBER FUNCTION.

UNLIMITED LINE LENGTHS.

CHARACTER MANIPULARTIONS HANDLED WITH “FINCY” AND “FOUTC(O”.
FSGNC@>=0 [FSGNC(@>=1 IM FOCAL,1969]

“ERASE ALL- AND “MODIFY” DO MOT ERASE VARIABLES.

IN ADDITION TO THE FDISC> DISPLAY FUNCTIOM FOR DEC’S 34D DISPLAY,
VERSIONS ARE AYAILABLE WITH DISPLAY AND JOYSTICK FUNCTIONS FOR
THE TEKTRONIX T-4002 GRAPHICS TERMINAL.

3 SPECIAL VARIARBLES ARE PROTECTED FROM THE “ERASE’ COMMAND -—-—-
1, 7" ,AND “#. “# IS SET TO 1 BY THE INITIAL DIALOGUE IF
ALL OPTIONAL FEATURES OF PS/8 FOCAL ARE DELETED AND TO 2318 IF
STANDARD FEATURES ARE RETAINED; SEE “ INITIAL DIALOGUE’. PRGE z22.

PS-8 FOCAL’S STARTING ADDRESS IS 18288 (FIELD 1).

CTRL.AF 2[55 'FF*EE BREAK CHARACTER

PS/8 FOCAL DATA FILES ARE COMPATIBLE WITH EDIT AND TECO-8;
HOWEVER, PS/8 FOCAL PROGRAM FILES ARE SAVED AS CORE IMAGES.
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COoOMMANDS

4+ DIRECT COMMANDS ARE GIVEN WHILE FOCAL IS IN COMMAND MODE. THEY
RRE TYPED WITHOUT LINE NUMBERS AND FOCAL EXECUTES THEM RS SOON AS THE

RETURN BUTTON IS HIT --- FOR EXRMPLE:
*TYPE 3+4, ! C(FOCAL QUTPUTS THE VARLUE OF 3+4)
7. 6000

*

COR SEVERAL COMMANDS MAY BE GIVEN IN SEQRUENCE:>
#SET X=3
4SET Y=2
*TYPE I+X+Y, !
8. 86900
#

#ek INDIRECT COMMANDS RRE USED FOR LONGER PROGRAMS. THEY ARE TYPED
FOLLOWING LINE NUMBERS BETWEEN 1. 81 AND 21. 99 NOT INCLUDING INTEGERS
AND MAY BE EXECUTED BY A DIRECT ‘GO’ :

*2. 1 SET X=2
*2, 2 SET y=2
*#2. 3 TYPE I+X+Y, !
*GO

8. 0969
#

COMMAND  FORMAT :

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

<> ENCLOSE REGQUIRED TERMS. C 1 ENCLOSE OPTIONAL TERMS.
(> ENCLOSE COMMENTS. ONE LETTER ABBREVIATIONS MAY BE
USED FOR COMMAND WORDS. X REPRESENTS R VARIABLE. Ei1,
E2 AND EX ARE ARITHMETIC EXPRESSIONS. L1, L2 AND L=
ARE LINE NUMBERS. Gi IS EITHER A LINE OR GROUP NUMBER.
L1, L2, L3 AND G1 MAY BE REPLACED WITH ANY RARITHMETIC
EXPRESSION NOT BEGINNING WITH THE LETTER “R”.

MOST COMMANDS MUST BE FOLLOWED BY A SPACE.
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ELEMENTARY COMMANDS

ASK
*ASK [ "PRINT OUT IN QUOTES"] X[.Y.21 C¢INPUT VALUES FOR VARIABLES)
ASK V¢ CEXPECTS A VALUE TO BE INFUT FOR ¥O
A2 (A 1S THE ABBREVIATION FOR “ASK’>
A B2, X. NUMBER CEXPECTS THREE VRLUES TO BE INPUTO

A "HOW MANY? "M . CTYPES “HOW MANY’ THEN SETS M EQUAL TO THE RESPONSE?

# % % SPACE, COMMA OR CARRIAGE RETURN WILL TERMINATE ERCH NUMBER INPUT.
TYPE A - ¢ <BRCK ARROW> TO ERASE R PARTIALLY ENTERED NUMBER WHICH MAY
THEN BE RE-ENTERED. ALT MODE WILL CARUSE FOCAL TO LERVE THE VARIABLE
WITH ITS FORMER YALUE. IF “ASKING” FROM A FILE --- A SPACE, COMMA OR
OTHER DELIMITER MUST PRECEDE A NEGATIVE SIGN, ‘-7, OR THE NUMBER WILL BE
READ AS POSITIVE. RESPONDING TO INITIAL DIALOGUE WITH “YES’ OR 74,37
WILL REMEDY THIS BY OUTPUTTING A LERDING SPRCE WHEN USING - TYPE‘.

COoOrMMEMNT
*COMMENT C(LINES BEGINNING WITH A ~C” WILL BE IGNORED>
COMMENT SGRT (COMMENTS ARE USED TO DESCRIBE PROGRAMS>
c ¢(ABBREVIATION)
CONTINUVE COUMMY LINED

O

D0 CLINE OR GROUP NUMBER] (SUBROUTINE CALL>
PO 7. 24 CTELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN
D 4. 48 TO THE COMMAND FOLLOWING THE “DO” 2
00 ?7 (EXECUTES GROUP 7>
0O ALL (STARTS EXECUTION OF PROGRAM AT FIRST LINE>
D Gi;D 7.6 (EXECUTES LINE OR GROUP G1 THEN LINE 7. 6>

# % % DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH "R’ AS
AR COMPUTED LINE NUMBER OR IT WILL DO ALL‘.

ERASE

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

ERASE 2.17 C(DELETES LINE 2. 17 FROM INDIRECT PROGRAM>
EZ3 (DELETES ALL GROUFP 3 LINESD

ERASE (ZEROES ALL YARIABLES)

ERASE ALL CERASES ENTIRE INDIRECT PROGRAM)

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



™ PRGE S
FOR
v o~ *#FOR X=Eil.,EZ2 ), E3; [COMMAND TO BE REPEATED <(E3-E1)>/E2+1 TIMES]
\
) FOR P=4,7; TYPE 232 ¢MILL TYPE R 3 SEVEN TIMESO
: FOR J=1,5;D0 17. 14 <(MWILL DO LINE 17. 1 FIVE TIMES>
F X=22,2,8; T ¥+10 ¢WILL TYPE 20 49 €68 807)
- FOR 2=1.Y:;D0 7 ¢WILL DO GROUP 7., ¥ TIMES)
# % » THE “FOR” COMMAND 1S REPEATED —-—- ADDING 1 C(OR E2)> TO E1 EARCH
CYCLE UNTIL E1 EXCEEDS ES. EXECUTION THEN GOES TO THE NEXT LINE.
m
S0
T
‘ #G0 [LINE NUMBER]1 <STARTS EXECUTING PROGRAM AT DESIGNATED LINED
GO CSTARTS EMECUTING INDIRECT PROGRAM AT FIRST LINE>
m G CABEREVIATION?
GOTO 3. 1 ¢STARTS EXECUTIMNG PROGRAM AT LINE 3. 1O
G0 ? ¢ TRACE FEATURE” —- PRINTS PROGRAM DURING EXECUTION
i UNTIL NEXT OCCURRENCE OF “7?7)
G ¥ (STARTS EXECUTING PROGRAM AT LINE X
- IF
#*IF CEA>LAC.L2,L3] ¢GOES TO LINE L1, L2, OR L3 DEPENDING ON WHETHER
= El IS -2 B; OR +)
IF ¢X)2.7,1.2,3.8 <(FOCAL GOES TO LINE 2.7, 1.2 OR 3. 8 IF X IS -, 8 OR +
o 1 ¢H-%>4. 3,1.5,1. 7 ¢ IF- CHECKS THE VALUE INSIDE THE PARENTHESES?
I ¢<B~-222.8,72.9%Q ¢ QUITS” EXECUTION IF <(B-3> IS POSITIVED
I ¢252.7; T 21 CIF 2 IS NEGRTIVE THEN GO TO 2.7; ELSE “TYPE 217>
om I <GX2.4,%,2.4 CIF G=8 THEM GOES TO LINE V¥>
rMoDDIfFY
.
+MODIFY <LIME NUMBER> CEDIT LINED
om MODIFY 3. 72° FOLLOWED BY A CARRIAGE RETURN AND R CHARACTER “ ¥ WILL
: OUTPUT LINE 3. 72 THROUGH ITS FIRST “¥". YO MAY THEN:
- 1> INPUT THE REST OF THE REVISED LINE AND HIT “RETURN-
. 2> USE “RUB OUT” TO ERASE SINGLE CHARACTERS
3> HIT “LINE FEED” TO KEEP REMAINDER OF OLD LINE
4> HIT CTRL/L TO GO TO NEXT OCCURRENCE OF “ ¥
m 5S> HIT CTRL/BELL TO CHANGE SEARCH CHARACTER; THEN HIT NEW CHRRACTER
6> HIT 7€ TO KILL LINE OVER TO LEFT MARGIN
m
QUIT
( *QUIT CTERMINATES PROGRAM EXECUTIOND

(ABBREVIATION?



RETURMN
. *RETURN (CAUSES ESCAPE FROM A SUBROUTINE TO THE COMMAND
> FOLLOWING THE CALLING DO’ OR ‘LIBRARY GOSUB’>
™ R ¢ABBREVIATION)
= SET
*SET Y=CNUMBER, VARIRBLE OR EXPRESSIOND (SETS VARIABLE VALUES)
- SET y=37 CCRAUSES ¥’ TO TAKE THE VALUE 37>
S A=118/P+32 ¢CAUSES ‘A’ TO ASSUME THE VALUE OF 118/P+32)
S Y=+l (SETS THE MNEW VALUE OF ¥ EQUAL TO 1 PLUS OLD VALUE>
i S 2=t ¢SETS Z EQUAL TO VALUE OF PROTECTED VARIABLE ~#°)>
S #=0 CONLY WAY TO ZERO PROTECTED VARIABLE *#°)
S X=FINCD (SETS X TO DECIMAL ASCII CODE OF NEXT CHARACTER INPUT)
= S DUMMY=FOUT(283> <(OUTPUTS LETTER ‘K’ AND SETS DU=283>
TYFE
+TYPE [NUMBERS, VARIABLES. EXPRESSIONS, TEXT IN QUOTES, !.# :.$ OR X3
= TYPE 3 COUTPUTS A 3 ON THE TERMINAL OR OTHER OUTPUT DEVICE)
T X (OUTPUTS THE VALUE OF %>
T %ov-1 (OUTPUTS THE VALUE OF THE EXPRESSION X/Y-1)>
o T "HI THERE" COUTPUTS THE GREETING ‘HI THERE’)
| T ! ¢OUTPUTS A CARRIAGE RETURN/LINE FEED)
T "A"IUBNICH (OUTPUTS CHARACTERS “A’, ‘B’ AND ’C’ VERTICALLY>
T # COUTPUTS A CARRIAGE RETURN WITHOUT LINE FEED)
™ T > COUTPUTS VALUE OF SYSTEM STATUS VARIABLE, *#°)
T "ANS: ", 2645 COUTPUTS “ANS: 317
T 108, "a ¢OUTPUTS RETURN/LINE FEED THEN A “# IN POSITION 8>
= TS COUTPUTS THE SYMBOL TRBLE)
T #10. 07 (SETS THE OUTPUT FORMAT TO ALLOW UP TO 1@ DIGITS
TO BE PRINTED:, OF WHICH 7 MRY BE DECIMAL PLACES>
T % (FORMATS OUTPUT IN POMERS-OF-TEN NOTATIOND

PAGE

* % 4 THE INITIAL DIALOGUE’S STANDARD FERTURES OUTPUTS A LEADING SPACE
BEFORE EACH NUMBER IS “TYPED” --- THIS PERMITS NEGATIVE NUMBERS TO BE
RERD AS NEGRTIVE FROM A FILE WRITTEN IN THIS MANNER. FEATURE & PERMITS
OUTPUTTING A “=" AS IN FOCAL. 1969 <(NOT RECOMMENDED FOR WRITING FILES).

WNRITE

*WRITE [GROUP OR LINE NUMBER] CLISTS INDIRECT PROGRAM)

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

= WRITE RALL (OQUTPUTS ENTIRE INDIRECT PROGRAMD>

‘ WA (ABBREVIATION FOR “WRITE ALL" >

W (ABBREVIATION FOR “WRITE ALL” >
W G (OUTPUTS GROUP OR LINE GIVEN BY “G1”)

* * # DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH ‘R’
COMPUTED LINE NUMBER OR IT MWILL “WRITE ALL’. “WRITE’
LAST COMMAND ON A LINE.

AS R
MUST BE THE

o
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LIBRARY COMMANDS

FsSs2 DEVICE NAMMES :

SYS: SYSTEM DEVICE (DSK: IN DISK SYSTEM:; DTAG: IN DECTAPE SYSTEM>
DSK: THE DISK IN DISK SYSTEMS; DECTAPE #9 IN DECTAPE SYSTEMS
(THE AUTHORS SUGGEST THAT DECTAPE SYSTEMS “ASSIGN DTA1:DSK:7>
¢“DSK:” 1S ASSUMED IF A DEVICE IS NOT SPECIFIED>
DTROG: - DTA7: DECTAPE DRIVES
LTROG: - LTA?7: LINCTAPE DRIVES
MTRG: - MTA?: MAGTAPE DRIVES

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

TTY: TERMINAL

REFERENCING A NON-EXISTENT DEVICE MAY CAUSE THE COMPUTER TO ENTER AN
INFINITE LOOP WAITING FOR THE DEVICE. RECOVERY IS MADE BY USING THE
SWITCH REGISTER --- LOAD ADD 10200 AND START.

LIBRARY CALL

*LIBRARY CALL C[DEVICE: JXPROGRAM NAME> (LOADS SAVED PROGRAM>
LIBRARY CALL CHISGR (LOADS PROGRAM - CHIS@R. FC© FROM DSK:>

L. C DTA3:PRGRAM (LORDS “PRGRAM. FC FROM DECTAPE DRIVE #3»
L C TEST1 CLOADS “TEST4. FC/ FROM DSK:>

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

LIBRARY DELETE
*LIBRARY DELETE [DEVICE: J<PROGRAM NAME> (DELETES FILE FROM DEVICE>
LIBRARY DELETE TTEST (DELETES PROGRAM ‘TTEST. FC© FROM DSK:)>
L D DTR?:PROG (DELETES “PROG. FC© FROM DECTRPE DRIVE #7>
L D HOLD. FD (DELETES DATA FILE “HOLD. FD’)
* % % LIBRARY DELETE RASSUMES ‘. FC’ FILE NAME EXTENSION; OTHERS MUST
BE SPECIFIED. ‘LIBRARY DELETE” CLOSES ANY OPEN OUTPUT FILES.

LIERARY GOSUEB

*LIBRARY GOSUB [DEVICE: JCPROGRAM NAME> [ GROUP OR LINE NUMBER3

=}

LIBRARY GOSUB TEXT 13. 7 (LINE 43. 7 OF “ TEXT. FC” BECOMES SUBROUTINE WHICH

RETURNS TO THE COMMAND FOLLOWING - GOSUB” >

L G SUMSGR (TREATS WHOLE “SUMSQGR. FC’ PROGRAM AS SUBROUTINE>
L GDTA3Z:X. v 7 (TREATS GROUP 7 OF “X. ¥ LIKE R DO’ SUBROUTINE)>
L G BOBO G1 ¢(“GOSUB” TO LINE OR GROUP EQUAL TO VALUE OF Gi1.

DO NOT USE EXPRESSIONS BEGINNING WITH “R”.)
* & & IF THE VERSION OF A PROGRAM ISSUING R “GOSUB’ 1S NOT SAVED. ANY

OPEN OUTPUT FILE IS CLOSED AND THE PROGRAM 1S SAVED AS “FOCAL. TM” BEFORE

EXECUTION OF THE -~ GOSUB-.
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LIEBRARY LIST

*LIBRARY LIST [DEVICE: ILFIRST FILE NAME TO BE LISTED1
(LISTS PROGRAM AND DATA FILE NAMES WITH FOCAL
EXTENSIONS ‘. FC'=PROGRAM; “. FD“=DATA FILES)

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

LIBRARY LIST DTA3: (LISTS FILES SAVED ON DECTAPE DRIVE #3O

L L DTR6:TEST (STARTS LISTING WITH “TEST. FC’ >

# % & FILE LENGTH IS PRINTED IN BLOCKS; 1 BLOCK IS ABOUT S08@ CHARACTERS.

LIBRARY RUN

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

LIBRARY RUN JOHN (LOADS “JOHN. FC- THEN BEGINS PROGRAM EXECUTIOND
L R DTA2:20NK (RUNS “2ZONK. FC” FROM DECTAPE DRIVE #2)

L R POP 22 81 (STARTS EXECUTING “POP. FC© AT LINE 22. 81>

L R ZO0WIE Ei (STARTS EXECUTING “ZOMWIE. FC© RT LINE E1)

* # * PROGRAMS CONTAINING “RUNS” SHOULD BE SAVED BEFORE EXECUTION.

LIBEBRARY =SAVE
*L. IBRRRY SAVE (DEVICE: ICPROGRAM NAME>

LIBRARY SAVE PROG (SAVES INDIRECT PROGRAM PRESEMTLY IN THE TEXT
BUFFER ARER UNDER THE NAME - PROG. FC© ON DSK:>

L S DTAS: ZAAP CSAVES “ZAAP. FC/ ON DECTAPE DRIVE #5)

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

% % * OLD “PRGNAM’ IS DELETED WHEN NEMW “PRGNAM” IS SAVED. THIS
COMMAND CLOSES OPEN QUTPUT FILES.

LIBRARY EXIT
*LIBRARY EXIT (LERVES FOCAL; RETURNS TO PS/8 MONITORD
L E CABEBREVIATIOND
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FILE COoOrMMANDS

THE EXPERIENCED PROGRAMMER MAY READ AND WRITE PS/8 COMPATIBLE DATA
FILES WITH MANY DEVICES. SEE PS/8 DEVICE NAMES ON PAGE 7.

PS/8 FOCAL ASSUMES . FC AND . FD AS NAME EXTENSIONS FOR PROGRAM AND
DATA FILES RESPECTIVELY. DATA FILES ARE SAVED IN STANDARD PS/8 ASCII
FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-8. PROGRAM FILES RARE
SAVED IN CORE IMAGE FORMAT AND MAY BE TRANSFERRED BY PIP ONLY WITH
THE /1 OPTION. TO PRODUCE AN ASCII FILE CONTRINING A FOCAL PROGRAM.
OPEN AN OUTPUT FILE; “WRITE ALLY THEN “OUTPUT CLOSE-.

THE TERMINAL (TTY:> IS PS/8 FOCAL’S NORMAL INPUT AND OUTPUT DEVICE.

THE “OPEN INPUT” COMMAND PERMITS SELECTING ANOTHER DEVICE FOR INPUT
(DEVICES LISTED ON PAGE ?7>. <OPEN OUTPUT’ DOES THE SAME FOR OQUTPUT.
BE SURE TO CLOSE ONE OUTPUT FILE BEFORE OPENING ANOTHER.

7, ECHO” ADDED TO THE INPUT COMMANDS ECHOES THE INPUT DATA ON THE OUTPUT
DEVICE. WHEN ADDED TO OUTPUT COMMANDS, ‘., ECHO’ CAUSES THE OUTPUT TO BE
ECHOED ON THE TERMINAL.

OUTPUT CLOSE” EMPTIES THE OUTPUT BUFFER ONTO THE DEVICE AND SAVES THE
FILE IF THE DEVICE IS FILE STRUCTURED <DISK OR MAGNETIC TAPED.

THE “OPEN INPUT TTY:, ECHO’ COMMAND WILL RESTORE THE TERMINARL AS THE
INPUT DEVICE WITH ECHO. AFTER AN ERROR OCCURS OR “CTRLA/P 1S STRUCK,
THE TERMINAL IS RESTORED AS BOTH INPUT AND OUTPUT DEVICE.

READING AND WRITING CAN BE RESUMED WITH PREVIOUSLY OPENED NON-TTY:
DEVICES THROUGH “OPEN RESTORE INPUT’/ AND “OPEN RESTORE OUTPUT- COMMRNDS.

DIRECT FILE COMMANDS MAY BE EXECUTED RS MENTIONED UNDER “MERGING
PROGRAMS” OR A SERIES OF DIRECT COMMANDS MAY BE EXECUTED RUTOMATICALLY
FROM A FILE. FOR EXAMPLE, IF YOU WISHED TO GET LISTINGS OF SEVERAL
PROGRAMS, %¥0OU COULD PREPRRE THE FILE “LISTAL. FD* USING EDIT OR TECO-8:

TYPE !!!!"LISTING OF TEST1-~-TESTI:"!!!!
LIBRARY CALL TEST1
WRITE ALL

TYPE !t

LIBRARY CALL TEST2
WRITE ALL

TYPE !0

LIBRARY CALL TEST3
WRITE ALL

TYPE !t

OPEN INPUT TTVY:. ECHO

THEN, BY GIVING THE DIRECT FOCAL COMMAND < OPEN INPUT LISTAL ., ALL 3
PROGRAMS WOULD BE OQUTPUT WITHOUT YOUR INTERVENTION.

NOTE: WHEN WRITING FOCAL DATA FILES, IT IS NECESSARY TO INCLUDE R
SPACE. COMMA. CARRIAGE RETURN OR OTHER DELIMITER PRECEDING
A MINUS SIGN, OTHERMWISE THE NUMBER WILL APPERR POSITIVE WHEN
“ASKED”. A PRECEDING SPRACE WILL BE AUTOMATICALLY ‘“TYPED” IF
THE INITIAL DIALOGUE RECEIVES AN ANSWER OF “YES” OR “4,57.



PAGE 19
OFEN INFUT

+*OPEN INPUT L[DEVICE: JIFILE NAME I, ECHOJ] (PREPARES A FILE TO BE READ
WITH “ASK” OR “"FINCY D

OFPEN INPUT BLOOP COPEMNS “BLOOP. FD” FILE FROM DSK:»>

0 I DTR4:RED, ECHO (OPEMNS “"REC. FO FILE FROM DECTAPE DRIVE #4 RNOD
WILL ECHO OM OUTPUT DEWICE MWHILE RERDIMG “RED” D

01 PTR: (P5/8 WILL TYPE AM -7 ON THE TERMINAL; HIT THE

SPACE BRAR AFTER PAPER TAPE IS LOADED IN READER. >
OFEN INPUT TTY:,ECHO <(RESTORES TERMINAL TO MNORMAL STATUSS

* *x * CTRLAZ IS THE LAST CHARACTER IN A FOCAL DOATA FILE. ATTEMPTS
TO READ PRST THE EMD-OF-FILE WILL CAUSE A 7?7 TO BE OQUTPUT ON THE
TERMIMNAL AND WILL RESTORE THE TERMINAL AS INPUT OEVICE.

OFENMN OUTRFUT

*0PEN OUTPUT (DEVICE: JIFILE NAME I .ECHO] <(PREPRRES A FILE TO BE WRITTEN
WITH “TYPE”, “FOUTCAY’ OR
ECHOING FROM IMPUT FILED

OFEN OQUTPUT ABC COPENS “RBC. FD© TO BE WRITTEN ON THE DSK:>
0 0 DTAR7:22 (OPEMS “22. FO¥ FILE OMN DECTAFE DRIVE #7>
0 0 PTP ., ECHO (ECHOES OM TTY: WHILE QUTPUTTING TO PUNCH; BE

SURE TO GIVE AM “OUTPUT CLOSE” WHEN DONED
* s % OPEN QUTPUT FILES WILL BE CLOSED IF THE COMMAND “LIERRARY SAVES
OR “LIBRARY DELETE” 1S GIVEM OR 1IF “LIBRARY GOSUB” 15 GIVEN BY A VERSIONM
OF A PROGRAM THAT HAS NOT BEEMN SAVED.
OFEN RESTORE IMFUT
+#O0PEN RESTORE INPUTL, ECHOJ (RESUMES INPUT FROM FILE>
OPEN RESTORE INPUT CRESUMES IMPUTTING DRTA FROM A PREVIOUSLY OPENED

INFUT FILE RFTER USING THE TTY: WITH AN
“OPEMN INPUT TTY:, ECHO" >

ORI CSAMED
OR ILE (SAME PLUS ECHO>
OFEN RESTORE QOUTRUOT
*QPEN RESTORE OUTPUTL., ECHO] (RESUMES OUTPUT TO FILE>

OPEN RESTORE QUTPUT (RESUMEZS OUTPUTTING ON FREVIOUSLY OFENED
OUTPUT DEVICE AFTER USING TTY:)

ORGO (SAME>

O R 0,ECHO (SAME PLUS ECHO)

CQOUTFUT CLOSE

*QUTPUT CLOSE CENDS FILE MRITING AND SAVES OUTPUT FILE IF DEVICE
1€ FILE STRUCTURED --- DISK OR MAGNETIC TRAPE)D
oC (ABBREVIATION
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FILE AMND CHARACTER HANDLING FROGRAMS

T HNORDS"

GROUP 1 SETS UP THE “MWORDS” FILE. GROUP 2 SCANS IT, ECHOING ONLY THE
WORDS WHICH START MWITH THE SERRCH LETTER. OBSERVE THE PROGRAM LISTING
AND EXECUTION:; ALSO NOTE COMPUTED LINE NUMBER “P- USED IN LINE 2. 60
TO MINIMIZE TIME IN THE CHRRACTER INPUT LOOP:

+*WRITE ALL
C-PS/8 FOCAL., 43971

@1 85 COMMENT: -MWORDS” 7/3/71 BY J. HUISMAN OF OMSI
61. 18 OPEN OUTPUT DTRA2:MORDS; OPEM QUTPUT TTY:; ERRSE
81. 20 TYPE !"ENTER WORDS; FOLLOW EACH WITH R SPACE:"!
61. 38 TYPE "(ENTER A SPRCE BY ITSELF TO CLOSE FILE>"!!
01. 48 TYPE :5"? “; OPEM RESTORE OUTPUT, ECHO

01. 56 IF (-FABSCFINC>-169)>)>1. 5; OPEN OUTPUT TTVY:

01. 68 TYPE !"MORE? "; OPEN RESTORE OUTPUT, ECHO

81. ¥8 IF (~-FRBSCFIMN(>-169>>1. 5; OUTPUT CLOSE; GOTO 2. 7

02. 18 TYPE !"ENTER SEARCH LETTER: ";SET L=FIN(X T !!!
82. 288 TYPE "WORDS STRRTING WITH “;S D=FOUTCL:T ":"!:S
B82. 38 OPEN INPUT DTA2:MWORDS; SET S=160; SET P=2. &

82. 46 SET C=FINC); IF C(FRABSKC-S)>,2 7: 1 (-FRESCL-C»>2. 5
82. 50 OPEN RESTORE IMPUT,ECHO: T !:S; SET DUMMY=FOUT(C)

02. 68 1 (~-FABSCFINCI-S))P; OPEN RESTORE INPUT:G 2. 4

©2. 7@ OPEN INPUT TTY:, ECHO; TYPE '!“DOME. “!!; QUIT

*GO

ENTER WORDS; FOLLOK ERCH WITH R SPACE:
(ENTER A SPRCE BY ITSELF TO CLOSE FILE>»

? KINCRID
MORE? BUTLER
MORE? CRAWFORD
MORE? KAY
MORE? POLLARD
MORE? KLATT
MORE?

DONE.
*GOTO 2. 4

EMTER SEARRCH LETTER: K

WORDS STARTING MWITH K:
KINCRID
KAY
KLATT

DONE.

4
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“ ALFPHA~

FAGE 12

“ALPHA’ ALPHABETIZES A “WORDS. FD’ FILE PREPRRED BY THE “ HORDS. FC~
FPROGRAM ON PRGE 141.

NOTE THAT THESE PROGRAMS ARE EXAMPLES ONLY AND NOT RECOMMENDED FOR
GENERAL USE SINCE ERROR CHECKING THAT WOULD MAKE THEM USER-CRIENTED
HAS EXCLUDED FOR THE SSKE OF BREVITY.

*WRITE ALL.
C-PS/8 FOCRL, 171

e1. 8S
01. 10
o1. 15
81. 20
01. 2S5
B81. 38
1. 46
01. 45
o1. S9
o1. 69

02. 16
02. 15
62 28
02. 38
2. 49
ez. S0

03. 18
03. 20
83. 30
03. 49

106. 19
10. 20
16. 38
10. 49
10. 595
*GO

COMMENT: -ALPHR” 8/1/71 BY B. SMITH OF OMSI
OPEN INPUT DTAZ:WORDS

OPEN OUTPUT DTAZ2:WORDS, ECHO; ERASE

DO 18; IF CLE>, 3. 3

SET LEC1)>=LE; FOR J=1,LE; SET B(J>=R<J); SET ACJ)>=0
DO 10; IF <LE>, 3. 1

IF (LE~LEC1>)1. 45, SET N=LE; GOTO 1. S

SET NsLE(C1>

FOR I=1,N;D0 2

GOTO 1. 3

IF (ACIX-B(IX»>2.4,2. 3

FOR J=1, LE<1); SET D=FOUT(B(J>); SET B(J)>=0
TYPE " "; SET I=N+1;DO 1. 25; RETURN

IF ¢I-N>;DO 2. 4; TYPE " "; RETURN

FOR J=4,LE; SET D=FOUTCACJD); SET ACJII=6
SET I=N+1; SET CHANGE=CHANGE+1; TYPE " *

FOR 1=1,LEC1>; SET D=FOUT(BCID)
TYPE »

OUTPUT CLOSE; TYPE !5 IF (CHANGED, 3. 4.

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

SET LE=0

SET ACLE+10=FINC); IF C(ACLE+1>-154)>10. 3,
IF (RC(LE+15-1€0510. 4,10. S

SET LE=LE+1; GOTO 16. 2

SET RCLE+1)>=0

791 AND GUITE 124 123 ALL NUMERICS ORDERED ALPHABETICS
791 AND 124 123 ALL NUMERICS ORDERED ALPHABETICS QUITE
791 124 AND 123 ALL NUMERICS ORDERED ALPHABETICS QUITE
124 791 123 ALL AND NUMERICS ALPHABETICS ORDERED QUITE
124 123 791 ALL AND ALPHABETICS NUMERICS ORDERED QUITE
123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED QUITE
123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED QUITE

DONE.

L

USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY
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PRGE 13

SYMEOL.S

ARITHMETIC SYMBOL.S:

EXPONENTIATION
TYPE 372

SET ¥K=¥y~2

TYPE 273. 5

MULTIPLICATION
TYPE 2%4
SET X=XwZ

DIVISION
TYPE 6/2
SET X=y/2

ADDITION
TYPE 2+2
SET X=sv+2

SUBTRACTION
TYPE 3-%
SET X=¥y=-2

ENCLOSURES

(S CINDICATES AN INTEGER EXPONENT>

(CGUTPUTS R “9” =~-= 3 TO THE SECOND POWER)>

(SETS X EQUAL TO ¥ RAISED TO THE INTEGRAL Z POWER)
(PRINTS AN “8” --- THE .5 IS IGNORED>

L]

(OUTPUTS AN “87)
(SETS THE NEMW VALUE OF X EQUAL TO X TIMES 2>

£t/
COQUTPUTS A “37)
(SETS X EQUAL TO ¥ DIVIDED BY 20

L+3]
CQUTPUTS AR 74/)
(SETS X EQUAL TO ¥ PLUS 2>

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

3 L1 AND <O MAY BE USED IN MATCHED PAIRS
TO ENCLOSE QUANTITIES WHICH ARE TO BE OPERRTED
ON RS A UNIT.
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SFPFECIFAL CHARACTERZ:=:

’

RETURN/LINE FEED €'l
TYPE !!!1, X, 0! COUTPUTS 4 CARRIAGE RETURN/LINE FEEDS, THE VALUE OF
¥, AND THEN 2 MORE CARRRIAGE RETURN/LINE FEEDS.

CARRIAGE RETURN C#1

SEE WHAT THE “#" DOES TO LINE 18. 35 FIRST WRITTEN THEN EXECUTED:
(NOTE THRT THE “/ AND THE ‘=" ARE SUPERIMPOSED)

10. 35 TYPE "X=5",# " /7", 111!

XS

TAB [:1

TAB OQUTPUTS ENOUGH SPRCES SO THAT THE NEXT CHARACTER WILL BE OUTPUT
AT THE POSITION ON THE LINE INDICRTED BY THE VALUE RFTER THE 7 :”
TAB WILL HAVE NO EFFECT IF THE POSITION SPECIFIED HAS BEEN EXCEEDED
SEE WHAT THE 7 :7 DOES TO LINE 411. 37 FIRST NRITTEN THEN EXECUTED:

NRME ==~ " ROGER AGE = 26, 0800

OUTPUT FORMATTER £tz

SEE WHAT THE “% DOES TO LINE 12 38 FIRST WRITTEN THEN EXECUTED:

12. 30 SET X=123. 456; TYPE %6. 04 X, GTYPE % 4.82 X, LT 4 3.0 X LT X X!
123. 456

123. 5

124

0. 1234560999E+03

*%4. 82 PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWO DECIMAL
PLACES; “TYPE %’ ALONE GIVES POWERS-OF-TEN NOTATION. - DOES NOT
CHANGE CALCULATION PRECISION; THAT 1S DONE WITH THE INITIAL DIALOGUE.

SYMBOL TRBLE ($]

TYPE & (OUTPUTS THE LIST OF DEFINED VARIABLES NOT INCLUDING
PROTECTED VARIABLES. BE SURE TO USE AN OUTPUT
FORMAT <¢¥%> THAT MWILL NOT MASK PRECISION. SUB-
SCRIPTS OVER 99 WILL NOT GUTPUT ACCURATELY. >

QUOTATION MARKS €1

WORDS MAY BE TYPED BY ENCLOSING THEM IN QUOTES.

SEE WHAT THE " DOES TO LINE 14. 65 FIRST WRITTEN THEN EXECUTED:
14. 65 TYPE “THE ANSWER IS “,3+8, !!!1!!

THE ANSKWER IS 11. 9060
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TRACE £?1

THE FIRST TIME FOCAL REARDS A <77 <(EXCEPT WITHIN QUOTES)> IT MWILL
START OUTPUTTING THE PROGRAM MWHILE IT IS BEING EXECUTED. THE NEXT
TIME IT MEETS A 77 IT MILL STOP OUTPUTTING THE PROGRAM.

SEE WHAT THE ‘7 DOES TO LINE 1S5. 68 FIRST WRITTEN THEN EXECUTED:
15. 8@ SET X=3; ? SET ¥=5; TYPE ¥/Y, !?

SET ¥=3; TYPE ¥/Y, ©. 6609

A “GO ?¥ COMMAND WILL CRUSE THE WHOLE PROGRAM TO BE “ TRACED”.

AN ATTEMPT TO READ PAST A CTRL/Z END-OF-FILE CHARACTER WILL OUTPUT
R 7?7 ON THE TERMINAL AND RESTORE THE TERMINAL AS THE INPUT DEVICE.

POWERS-0OF-TEN (E OR &3
“E’ MAY BE CHANGED TO “&” IN THE INITIAL DIALOGUE.
SEE WHAT THE “E‘ DOES TO LINE 6. 88 FIRST WRITTEN THEN EXECUTED:

10. 9008 7000. 08 ©. P123 0. I760PVE+218

RUBOUT KEY
WHEN WRITING A PROGRAM. ONE CHARACTER WILL BE DELETED FROM THE CURRENT
LINE WHEN THE RUBOUT KEY IS STRUCK; RUBOUT MWILL ECHO RS A 7\ —-= THUS:

PLMEANN\ERSE” BECOMES “PLERASE’.

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

WILL RETURN USER TO THE PS/8 MOMNITOR WHEMN FOCAL IS USING PS/€
ROUTINES --- THE “LIBRARY EXIT” COMMAND 15 PREFERRED FOR
LEAVING PS/8 FOCAL,1971. CTRL/P 1S THE BREAK CHARACTER.

CTRL/G C(BELL] (PRESSING “CTRL’ AND “G” AT THE SAME TIME)
USED WITH THE “MODIFY’ COMMAND TO CHANGE THE SEARCH CHARACTER.

CTRL/L (PRESSING “CTRL” AND ‘L AT THE SAME TIME>
USED WITH THE “MODIFY” COMMAND TO SKIP TO THE NEXT SERRCH CHRRACTER.

CTRL/P C(PRESSING “CTRL” AND “P” AT THE SAME TIME>
IS PS/8 FOCAL’S BREAK CHARACTER —-—— INTERRUFTS PROGRAM EXECUTION AND
CAUSES FOCAL TO PRINT ITS ‘% .

CTRL/Z (PRESSING “CTRL” AND “2° AT THE SAME TIME>

1S THE LAST CHARACTER IN A PS/8 FOCAL DATA FILE. ATTEMPTS TO RERD
PAST THE EMND-OF-FILE WILL CRAUSE R 7?7 TO BE TYPED ON THE TERMINAL AND
WILL RESTORE THE TERMINAL RS THE INPUT DEVICE.
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LINE FEED
USE WITH THE “MODIFY” COMMAND TO RETAIN REMAINDER OF MODIFIED LINE.

KILL LINE €l

WHEN WRITING A PROGRAM, ‘<€’ DELETES EVERYTHING OVER TO LEFT MARGIN.
IN RESPONSE TO “ASK” COMMAND., - <€ CRNCELS THE NUMBER BEING ENTERED.

RETURN KEY
USED WITH THE “MODIFY’ COMMAND TO DELETE REMRINDER OF MODIFIED LINE.

“RETURN” 1S A LEGAL SYMBOL FOR SEPARATING DATA BEING REQUESTED BY
AN - ASK” COMMAND.

ALT MODE KEY

IN RESPONSE TO AN “ASK” COMMAND, ALT MODE CAUSES THE VARIABLE
TO RETAIN ITS PREVIOUS VALUE.

SPRCE KEY
IT IS AR LEGAL SYMBOL FOR SEPRRATING DATA REQUESTED BY AN “ASK’.

comMmA .3
IT IS A LEGAL SYMBOL FOR SEPARATING DATA IN “ TYPE” AND “ASK” COMMANDS.
SEE WHAT THE “,” DOES TO LINE 26. 40 FIRST WRITTEN THEN EXECUTED:
2€. 40 TYPE 2, 3,5/6,4273, 111!
2.0000 3.000@ 0.8333 1728. 00

SEMICOLON ;3

SEPARATES COMMANDS WHEN PLACED TOGETHER ON ONE LINE.

SEE WHAT THE 7, DOES TO LINE 27. 42 FIRST WRITTEN THEN EXECUTED:
27. 42 SET ¥%=47; TYPE 3%X; SET X=3/7; TYPE " ", X+3, 011!

51. 0996 3. 4286
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FUNCT IONS

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

NOTE: ARCTAN, LOG AND EXP FUNCTIONS ARE PRECISE TO LESS THAN 7 DIGITS.
ARCTAN’S PRECISION IS MUCH REDUCED FOR ARGUMENTS NERR ZERO.
SINE AND COSINE ARE PRECISE TO 10 DIGITS.

FABS<A> ABSOLUTE VALUE

EXAMPLE (WRITTEN THEN EXECUTED>:

03. 48 TYPE FABSC(-3), FABS(2), ! !1!!
3. 6002 2. 06909

FRDCCAD ANALOG TO DIGITAL INPUT FUNCTION
814. 22 SET X=FADCCA>; TYPE !'!!!

FRATNCAD ARCTANGENT ARGUMENT RANGE: O<RA<1676
85. 25 TYPE FATNCL), 1! !;COM: OUTPUTS RADIAN ANGLE WHOSE TANGENT = 1. 98
0. 7834

------- TANGENT FTANCAYY 1S NOT AVAILABLE
TANGENT 1S COMPUTED AS THE QUOTIENT <SINE-/COSINE>

85. 55 TYPE FSINCALX/FCOSCL), 1111 COMMENT: OUTPUTS TANGENT OF 1 RADIAN
1. 5574
FCOS<AY COSINE ARGUMENT RANGE: -~-141874<A<190"4 <(RADIANS>
@6. 27 TYPE FCOS<1), FCOS<(3/2), 141, COM: QUTPUTS COSINES OF 1 & 1. 5 RADIANS

0. 5163 6. 8707

FDISCAS DISPLAY FUNCTION FOR DEC TYPE 34D DISPLAY
EXAMPLE :

87. 20 SET DUMMY=FDIS(X, ¥
WOULD CAUSE A POINT TO BE PLOTTED AT POSITION ¢X,Y¥Y> ON DISPLAY

DISPLAY AND JOYSTICK FUNCTIONS FOR PS/8 FOCAL HAVE ALSO BEEN WRITTEN
FOR THE TEKTRONIX T-4882 GRAPHICS TERMINAL. SEE PRGE 19.

FEXPCRD EXPONENT IAL
88. 24 TYPE FEXPC1), FEXPC2 47>, !'!!'!; COM: NATURAL BASE TO THE POWER <A)
2. 7183 8. 7583
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PRGE 18

FITRC(R> INTEGER
89. 18 TYPE FITRC(3/2>, FITR(23. 749), FITR(=2. 98, ! !!
1. 80608 23. 0060- 2. B3BC

WARNIMNG: LACK OF PRECISIOM IM FOCAL.1969°S FLOATING POINT PRACKAGE
MAY CAUSE FITRC(A> TO PRODUCE ROUNDING ERRORS WITH NUMBERS OF
MORE THAM FOUR OR FIVE DIGITS. YOU MAY PROGRAM RROUND THIS
PROBLEM BY ADDING EMPIRICAL CONSTANTS TO THE FUNCTION ARGUMENT.

FLOGCAR> NATURAL LOGARITHM
19. 14 TYPE FLOGCL), FLOGC4. 237>, FLOGC108), 11!
0. 0008 1.4439 2. 3828

FRANC > RANDOM NUMBER
11. 22 TYPE FRANC), FRANCY, FRAMNCY, FRAMCY, FRANCY, !

9.5444 8. 7732 0.3680 0. 8252 0. 8446
THE PSEUDO-RANDOM NUMBERS PRODUCED ARE PART OF A WERY LONG AND WELL
DISTRIBUTED BUT DETERMINISTIC SERIES. YOU MWILL USUALLY OBSERVE AN
ENTIRELY DIFFERENT SERIES EACH TIME FOCAL IS INITIALIZED. HOWEVER.
FRANC> DOES NOT GENERATE TRULY RANDOM NUMBERS.

FSGNCA> SIGN
12.34 T %1. @ FSGNC(2. 78>, " ", FSGN(=299>, " ",FSGN(@>," ", FSGN(-1>, 111!
1 -1 8 -1

FSINCAR> SINE ARGUMENT RANGE: -1+1874<A<1074 (RADIANS>
13. 52 TYPE FSIMCL), FSINCA), FSINC3?~2 225, 11!
0. 8415 0. 0BBE—- 6. 2267

FS@TC(A> SQUARE ROOT OF A POSITIVE NUMBER
14. 40 TYPE FSQT(4>, FSAT(3I91), FSAT(, 8B38I53)>, !
2. 89680 19 7?7737 O 6524

FINCD CHARRCTER INFUT FUNCTION

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

8S. 14 SET A=FIN(D

SETS ‘A EQUAL TO THE DECIMAL ASCII CODE OF THE CHARACTER INPUT.

FOUTC(R> CHARACTER OUTPUT FUNCTION
82. 25 SET DUMMY=FOUTCRA)
OUTPUTS THE CHARACTER MWHOSE DECIMAL ASCII CODE EQUALS “A7.

IF AN “L° WERE INPUT IN RESPONSE TO LIME 9. 14, “f” WOULD BE SET
EQUAL TO 294. THEN LINE 9. 25 WOULD CRUSE AN “L- TO BE OUTPUT.

THE A ON LINE 9.25 IS A DUMMY VARIABLE. SEE DECIMAL ASCII CODES
FOR FINC) AND FOUTCA> ON PAGE 28



CISFLAY AND JOYSTICK FUNCTIONS

FOR THE TEKTRONIX T-4882 GRAPHIC COMFUTER TERMINAL

FDISCI., H. ¥vV2>2 ——— DISFLAY
COORDINATES: 0 <= ¥ < 1624 8 <= ¥ < 1624

I==-1 PLOT A POINT AT (X, ¥>

I= 8 DRAW A DARK VECTOR TO <X, ¥>

I=+1 IF IN GRAPHICS MODE, DRAW A BRIGHT VECTOR TO
(X, ¥>; OTHERWISE ENTER GRAPHICS MODE AND DRRW
A DARK VYECTOR TO <X, Y).

FJOYCI > ——————— JOYSTICK

FJOYCI> SETS VYARIABLES »J AND YJ EQUAL TO THE X AND ¥
LOCATIONAL ADDRESSES IN THE INTERACTIVE GRAPHICS UNIT.

I==1 SETS XJ AND YJ EQUAL TO LOCATIONAL ADDRESSES.
I= @ TURNS ON JOYSTICK. WARITS FOR KEYBOARD

INPUT BEFORE READING CURSOR COORDIMNATES.
I=+1 ASSUMES JOYSTICK PREVIOUSLY TURNED OM BY

A FOUTC17>; RERDS CURSOR IMMEDIRTELY.

GRAFHICS FOUT <> CObDES

1 .. HOME
17 .. TURNS ON JOYSTICK FOR FJOYC(1> APPLICATION
24 .. ERRASE SCREEN (REQUIRES .S SECOND DELAY>
30 .. ENTER INCREMENTAL PLOT MODE
31 .. LEAVE GRAPHICS MODE

INCREMENTAL PLOT MODE
FOUT<(> CODES:
DIRECTION N NE E SE S SH W Nid
BRIGHT POINT 32 33 234 35 3¢ 37 38 39
DARK POINT 48 41 42 43 44 45 46 47
FPROGRAM : T ESKETOCH"
(FOLLOWS JOYSTICK ON DISPLAY>
01. 10 SET 1=0; FOR K=0,. 2, FOUT(24)>; C ERASE AND PAUSE
01. 286 SET DUMMY=FJOY<8>;C WRITS FOR A KEY TO BE HIT
61. 38 SET DUMMY=FDIS(@, ¥HOLD, YHOLD>+FDIS<1, XJ, ¥J>
01. 49 SET XHOLD=XJ; SET YHOLD=YJ; SET I1=1; GOTO 1. 2

NOTE: THE VERSION OF PS/8 FOCAL USING FDIS AND FJOY FOR THE
TEKTRONIX T-4982 PROVDES 19%-20¥ FEWER VYARIABLES.

PAGE 13
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= MISCELLANEOUS

EXPRESSIONS --- ARITHMETIC EXPRESSIONS IMCLUDE RNY EVALUATABLE GROUP
OF NUMBERS OR VARIABLES SUCH RS: A7, 243%X 0OR 22/7

HIGH SPEED PAPER TAPE READER CAN READ IN FOCAL PROGRAMS:
™ 1> TYPE “OPEN .INPUT PTR:”

2> AFTER = 1S TYPED OUT, HIT SPRCE BRR TO RERD TRPE
3> AFTER 7?7 IS TYPED OUT, HIT “CTRL/P”

USING YOUR TERMINAL-S LOW SPEED READER, Y¥OU CAN INPUT PROGRAM TAPES
BY FIRST TURNING OFF THE ECHO MWITH “OPEM INPUT TTY:”; READING IN THE
TAPE; AND THEM TURNIMNG ON THE ECHO WITH CTRL/P OR “OPEN INPUT TTY:,E’.

THE FOLLOMWING 3 LINE PROGRAM WILL RSK FOR 18 NUMBERS FROM THE RERDER:

! 10. 60 OPEN INPUT PTR:
’ (PS/8 WILL NOW QUTPUT R ™ ON THE TERMINAL AND WARIT FOR YOU

TO SIGNIFY THRT THE TAPE IS LORDED BY HITTING THE SPRCE BARR. >
F 10. 65 FOR X=1, 19; ASK ACX>

10. 70 OPEMN INPUT TTVY:, 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; OPEN INPUT TTVY:,E’

LINE NUMBERS ---- MAY RANGE FROM 1. 81 THROUGH 321. 99 BUT DO NOT INCLUDE

= WHOLE NUMBERS. VARIABLES (OR ARITHMETIC EMPRESSIONS MOT STARTING WITH

E ‘A7) OF THE CORRECT VALUE MAY BE USED IN PLACE OF LINE NUMBER REFERENCES
(EXAMPLE: “GOTO X“)>. GROUP NUMBERS ARE INTEGERS FROM 1 THROUGH 31 AND
REFERENCE GROUPS OF LINES IN “DO”, “WRITE”, AND “ERASE” COMMANDS.

™ MERGING PROGRAMS “A” AND “B” IS DONE WITH A SERIES OF COMMANDS WHICH
i CONVERT “A” INTO A PS/8 EDITOR COMPATIBLE DATA FILE AND THEM BRING IT
IN “ON TOP- OF PROGRAM “ B’ :

1> LIBRARY CALL A
2> OPEM INPUT TTY:

3> OPEN OUTPUT A (STEPS 3-4 WILL NOT OUTPUT ON TERMINAL>
™ 4> OUTPUT CLOSE; OPEN INPUT TTY:, ECHO
5> LIBRARY CALL B
€> OPEN INPUT A C(WRIT FOR 77?7 ON TERMINAL, THEN HIT “CTRL/P7 )

7> LIBRARY DELETE RA. FD

THE MERGED PROGRAM WILL NOW BE IN YOUR PROGRAM BUFFER.
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PRECISION ~-~ IF 10 DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL
DIALOGUE. YOU WILL HAVE 20Z% MORE VARIABLES BUT ONLY 6 DIGIT PRECISION.

PIP --- R 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 FOCAL PROGRAM FILES WITH PIP, BE SURE
TO USE THE /1’ OPTION AS THEY ARE CORE IMAGE FILES --- NOT RSCII!!!

PROGRAM NAMES --— MAY HAVE UP TO SIX ALPHABETIC OR NUMERIC CHARRCTERS.
FOCAL RSSUMES /. FC’ OR “.FD” EXTENSIONS FOR PROGRAM AND DATA FILE NAMES.

PROGRAM SIZE --- WITH STANDARD FEATURES, PS/8 FOCAL PROGRAMS MAY BE
7 BLOCKS LONG ¢ABOUT 3300 CHRRACTERS). IF FILES ARE 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 SITURTION, REDUCE THE NUMBER OF BLOCKS OR SUBROUTINES IN PROGRAM.

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

HELLO
122. S
$99. 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 TYPE * HELLO"!

STRINGS MAY ALSO BE PRINTED OUT CHARRCTER BY CHARACTER USING THE
“FOUTC¢)>” FUNCTION; INPUT OF STRINGS MAY BE HANDLED WITH THE “FINCY”
FUNCTION. LIST THE INITIAL DIALOGUE FOR AN EXAMPLE.

THE ASK COMMAND MAY BE USED TO INPUT AND COMPARE &€ OR 1@ CHARACTER
STRINGS (DEPENDING ON PRECISION RETAINED IN INITIAL DIALOGUE>. IT
IS BEST .TO RETAIN FERTURE 8”7 IN DIALOGUE WHEN USING THIS TECHNIQUE.

22. 80 ASK "ANSWER YES OR NO? “,AN:; COMMENT “YES OR NO“ SUBROUTINE
22. 82 IF (AN-BYES>22. 84, 22. 86

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

22. 86 SET X=2; RETURN

22. 88 SET X=1; RETURN

»*D0 22. 8

ANSWER YES OR NO? VYEP
ANSKER YES OR NO? NOPE
ANSKWER YES OR NO? VYES

PROGRAM CONTROL MWOULD THEN RETURN TO THE COMMAND FOLLOWING THE
SUBROUTINE CALL <D0’ OR “LIBRARY GOSUB > WITH X EQUAL TO 2.
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vYARIABL.ES

VARIABLES —-- SOME EXAMPLES INCLUDE: R, %X, 27, P2, AN, QU, PIl, NUMBER
CONLY THE FIRST TWO LETTERS WILL BE USED)> --—— VARIABLES MARY NOT BEGIN
NITH AN “F” OR A DIGIT.

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

PROTECTED VARIABLES --- 7!, “"* AND “#° CANNOT BE “ TYPED’., ’RSKED~
OR ZEROED WITH THE “ERASE” COMMAND DIRECTLY BUT ARE OTHERWISE NORMAL
VARIABLES AND MAY BE USED AS SUCH IN “SET/, “IF’, “GOT0”, “FOR’ AND
OTHER COMMANDS. “#7, THE SYSTEM STATUS VARIABLE, IS “SET’ TO SPECIAL
CODES BY THE INITIAL DIRLOGUE.

INITIAL DIALOGUE

INITIARL DIALOGUE --- ASK FOCAL’S INITIAL DIALOGUE FOR “HELP/ WHICH WILL
LIST OPTIONS OTHER THAN STANDARD FEATURES. BY NOT RETRINING FILES
CFEATURE #4> PROGRAM SPACE IS INCREASED FROM RBOUT 3500 CHARACTERS

(? BLOCKS> UP TO RBOUT 5508 CARACTES (11 BLOCKS)>. IF FERATURES S

AND 6 ARE BOTH REQUESTED, 6 WILL BE IGNORED.

THE SYSTEM STATUS VARIABLE, “#, LIKE 7! AND ~ "/ CANNOT BE “ TYPED~
ASKED” OR “ERASED” BUT 1S OTHERWISE A NORMAL VARIABLE. THE SYSTEM
STATUS VYARIABLE IS “SET” TO THE PRODUCT OF THE CODES REPRESENTING
FEATURES CHOSEN IN THE INITIAL DIALOGUE.

FEATURE CODE
‘9’ NO OPTIONAL FEATURES ................ 1
747 FSIN AND FCOS FUNCTIONS ............. 2
ra’ FSIN, FCOS, FLOG, FEXP AND FATN ..... 6
73 EXTENDED PRECISION <18 DIGITS)> ...... S
i FILE COMMANDS ............... ... ..... e
-4 LEADING SPACE IN “TYPE’ ............. 11
67 ‘=’ AUTOMATICALLY PRINTED BY “TYPE” . i3
g ‘7 AUTOMATICALLY PRINTED BY “ASK” .. 17
- 78& IN POWERS—-OF~TEN NOTATION ....... -1
79’ FERTURES 2,3,4 ............. ..., 210
‘YES’ STANDARD FEATURES 2.3.4.35 ........... 2310

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

NO EXTENDED FSIN & FCOS FSIN, FCOS, FLOG
FUNCTIONS ONLY <1> FLOG, & FEXP <(2>
€ DIGIT PRECISION: 222 156 118
18 DIGIT PRECISION: 185 163 98
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COMMAND EXECUTION TIMES

6 & 10 DIGIT PRECISION VERSIONS OF PS/8 FOCAL, 1971 WERE USED TO TEST
THE COMMAND EXKECUTION TIMES IM MILLISECONDS ON R PDP-8 USING A TUSS
DECTRPE FOR INPUT AND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCRERSE
AS LINES ARE REFERENCED TOWRRD THE END OF A PROGRAM RAND VARIABLES ARE
USED FROM THE END OF THE SYMBOL TRBLE.

3
W

COMMAND ' é DIG 1@ DIG COMMAND 6 DIG 18 DIG

ASK X ... .. 13. 42 13.57 S X=H-H ............. 6. 98 7. 82
AX . 13. 88 13. 69 S X=G%G ............. .73 8. S5
AXAX . o 25.69 25 96 S X=H¥H ............. 8. 47 Q. 98
COMMEMT ............. 1. 56 1. 5B S X=GAG ............. 8. 71 16 34
C o 8. 51 8. 51 S ¥=HA/H . ...... ... 8. 76 18. 3¢
DO 4.3 ... .. 16. 8¢ 18 =8 S %=444444/444444 ... 15 48 17 12
D13 ... 15.91 18. 22 S ¥=444444/33333 ... 15.55 17. .35
FOR X=1,1; .......... 14. 94 45 061 S X=4iE18/1E-106 ... ... 58.11 7?9. 77
FY=4,%, ............ 14. 680 14 67 S X=1E196-/1E-168 . ... 357. 57 657. 290
F¥=4,2; ............ 18. 13 18 23 S X=FABSC> . ......... 6. 88 6. 45
F¥=4.16; ........... 50. 27 958. 63 S Y=FABSKG> ......... 7. 31 7. 37
GO 1.3 .............. 14. 43 16. 74 S X=FABS<4> ... ...... 9. 53 2. 66
G133 ... ... i 14. 27 16. 52 S X=FABSHY> ......... 7. 35S 7. 40
GZ......... . .. 9.45 10. 28 S X=FABS(444444)> ..., 18.69 10.74
IF ¢~131.3,1.3,4.3 .. 20.87 23 22 S AM=FSQT<G> ......... 22.79 3177
I (-131.3,1.3,14.3 ... 20.62 22 84 S X=FSQTC4> ... ..., 25. 87 34. 05
I L1 3,4.3,4.3.... 16.78 19 1¢ S XeFSGNCGY ......... 8. 61 7. 96
I (151.3,1.3,1.3 .... 20.47 22 79 S X=FITRC(GY> ......... 3. 23 8. 34
I CN>1.2,4.3,4.3 ..., 18. 84 28. 38 S X=FRANCY ... ... .. .. 7. 43 7. 50
I ¢-132,2,2......... 15.85 416.79 S H=FEXPC(G) ......... 26.50 36. 5%
I <L»2.a,2.......... 11.93 12. 77 S ¥=FSINCGY ......... 31. 69 48.29
I A2,2,2.......... 15. 64 15. 88 S X=FCOS<CG> ......... 33. 32 950.9¢6
1 M2,2,2 .......... 12. 63 13. 46 S X=FATNCG> ......... 25.02 37.106
"RETURN .............. 1. 42 1. .42 S X=FLOGC(G> ......... 14. 78 48. 25
R . i .61 . 61 S X=FINCY ........... €. 24 6. 30
S¥=N ............... 4. 18 4. 11 S X=FINCO+FINCG ... .. 11. 29 11 38
SX=L ... 6. 47 6. 52 S X={ TEN FINC(>*S] ... 65 37 €5 €6
SX=G ........ ... ... 4. 15 4. 15 S X=FOUTCKD ......... 9. 19 9. 26
SH=q4 ..., 6. 35 6. 37 S X=FOUT(188> ....... 114. 94 11 .98
SX=d+1 .. ... ..., 11. 67 11.72 S X=FOUTCK>+FOUTCKY . 47. 20 17.29
SX=H ..... .. ... 4. 16 4. 18 S ¥=(19 FOUT(K>"S1 .. 82 46 82 88
S X=444444 ... .. ..... 7.43 7. 46 TYPE ... ... 1.19 1.19
SX=G+G . ............ 6. 87 6. 91 T o e .71 .71
S A=G+1L .. ........... 8. 35 8. 39 T U e 1. 32 1. 34
S¥=a+1 . ............ 11.e7 11. 71 T# .. ... .. 1. 38 1. 38
S ¥sH+H .. ... ..... ... 6. 94 6. 97 T "4" e 1. 46 i. 46
S X=444444+H .. .. .. .. 10. 38 10. 47 T " 444444" . . ... .. 3.38 3.28
S X=444444+444444 ... 13, 69 13 72 T " 444444"! .. . ... .. 4. 86 4. 85
S ReGHGHG .. ... ... .75 2. 79 T " 444444, ¢ . ... .. 4 29 4, 29
S AsG+C(G+GE> ......... 11. 31 11. 59 TH................. 16. 20 2¢6. 49
SA=G™JT ... L 26. 80 34. 47 TH Y o 16. 87 27. 66
S¥X=4"J . ... ... 29.15 36. 82 T1E2S ... ... ... 91. 20 163. 49
SX=4710 ............ 31.62 39.29 T @8B1ES/99G4LES .. ... 33.27 43.78
S¥Xaq47100 . .......... 18S. 37 261. 7€ T 1009001000098 ... .. 18. 20 20. 83
SV=sH+H ... ..., €. 94 €. 98 T "{20 SPRCES1"! .... 7.76 777
SXRaG-G ............. 6. 91 6. 95 T ::28,! ............. 11. 56 41.59
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LOADING PSS FOCAL., 12271

PS/2 FOCAL, 1571 15 AVAILABLE IN THREE FORMS:

1 A PS/8 FORMAT FILE DECTAPE CONTAINING SAVED AND BINARY FILES
OF PS/8 FOCAL AND THE 7 FILES NEEDED TO ASSEMBLE F5-8 FOCAL.
THIS FORM IS RECOMMENDED FOR MULTIPLE DECTAPE INSTALLATIONS.

2> A PS/3 SYSTEM TAPE TO WHICH HAYE BEEMN ADDED THE FILES NEEDED
TO ASSEMBLE PS/S FOCAL. THIS FORM IS RECOMMENDED FOR SINGLE
DECTAPE INSTALLATIONS. NOTE: USER MUST SEND OMSI A PS/8
SYSTEM TAPE TO RECEIVE PS/8 FOCAL IM THIS FORM.

3) EIGHT PRPER TAPES; A BINARY TAPE OF PS/8 FOCAL AND 7 SOURCE
TAPES.

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

TO LORD PS/3 FOCAL FROM DECTAPE, MOUNT THE TAPE ON DRIVE 1, THEN GIVE
THE FOLLOMWING COMMANDS:

. RSS1GN DTAL: DSK:

.R PIP

*SYS PFOCAL. SVEPFOCAL. SV/1
*7C

TO LOAD PS/8 FOCAL FROM PAPER TAPE, PLACE THE TAPE LABELED “PFOCAL. BN/
IN THE TAPE RERDER AND GIVE THE FOLLOWING COMMANDS:

. R ABSLDR

*PTR:=18208F(ALT MODE>

~ (TYPE A SPRACE TO RERD TAFE>
. SAVE SYS:FPFOCAL

P5/8 FOCAL, 1971 IS NOW SAVED ON THE SYSTEM DEWICE AND MAY BE RUN BY
GIVING THE PS/8 COMMAND :

. R PFOCHL

PS/8 FOCAL’S INITIAL DIALOGUE WILL THEN ASK YOU IF YOU WISH TO RETAIN
STANDARD FERTURES. TYPE “YES’ OR REFER TO PAGE 22 OF THIS MANUAL.
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e BUILDING PSS FOCAL
- PS/8 FOCAL, 1971 CAN BE BUILT FROM FOUR ASCII SOURCE FILES AND THREE
: BINARY FILES. THE NECESSARY FILES ARE:
= FOCDEF. PR DEFINITIONS OF CONSTANTS AND NEW INSTRUCTIONS FROM
: FOCAL., 1969.
= FOCOVR. PR RDDITIONS AND OVERLAYS TO FOCAL PROPER (NOW RESIDENT
* IN FIELD 1>,
- FOCINT. PR INITIAL DIALOGUE (MACHINE LANGUAGE PORTIOND.
| FOCLIB. PA LIBRARY AND FILE ROUTINES (RESIDENT IN FIELD @0.
: FOCAL. BN BINARY OF FOCAL, 1969.
% 4WDMOD. BN  FOUR-WORD FLOATING POINT PRTCHES.
‘ INITAL. BN INITIAL DIALOGUE (FOCAL PROGRAM THAT IS5 NOT REQUIRED
m IF INITIAL DIALOGUE IS NOT DESIRED>. THIS FILE WRS
PRODUCED BY CREATING A FOCAL PROGRAM AND THEN PUNCHING
THE PROGRAM AREA IN BINARY.
o TO BUILD PS/8 FOCAL, 1971, TRANSFER ALL THE MECESSARY FILES TO THE “DSK:~
AND GIVE THE FOLLOWING COMMANDS:
™ .R PALS
+PFOCAL €¢FOCDEF, FOCOVR, FOCINT, FOCLIB
. R ABSLDR
o #FOCAL. 4WDMOD, PFOCAL., INITAL/1=10208$CALT MODE>
. SAVE SYS:PFOCAL
= ¢ FOCINT AND 7 INITAL MAY BE OMITTED>
“PFOCAL. SY¥* 1S NOW SAYED ON THE SYSTEM DEVICE
™ TO PREPARE VERSIONS PERMITTING THE USE OF DISPLAY AND JOYSTICK FUNCTIONS
OF THE TEKTRONIX T-4982 GRAPHIC COMPUTER TERMINAL, INSERT FILE “FDIS”
(SERIAL INTERFACE 4804> OR - 4801° (PARALLEL INTERFACE 4801> AFTER
- FOCDEF” IN THE COMMAND STRING GIVEN TO PALS. THE T-4882 VERSIONS
; PROVIDE 10-20% FEWER YARIARBLES.
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CHAMNGING FSA/S FOCAL

FOR ADDITIONAL INFORMATION. YOU MAY CONSULT ~ADVAMCED FOCAL TECHNICAL
SPECIFICATIONS” (ORDER NUMBER DEC-@8-RJBB-DL FROM THE DEC PROGRAM
LIBRARY, DIGITAL EQUIPMENT CORPORARTION, MAYNARD. MASSACHUSETTS).

NEARLY ALL USER PATCHES TO FOCAL. 1369 CAN BE ADDED TO PS/2 FOCAL, 1271
WITH ONLY MINOR ADAPTATIONS. SOME POINTS WHICH YOU MAY WISH TO CHECK
TO INSURE COMPATABILITY INCLUDE:

1> SOME FOCAL INTERNAL SUBRDUTINES AND POINTERS HAVE BEEN CHRANGED
CE. G. “POPA” IS NOW A SUBROUTINE CALL>. PS/8 FOCAL ROUTINES WHICH
PERFORM IDENTICAL FUNCTIONS ARE INCLUDED FOR ALL COMMONLY USED
ROUTINES.

2> IN MOST CASES. THE “HOLES” IM FOCAL, 1363 HAVE BEEN FILLED WITH
PATCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE
RELOCATED. THE VARIABLE SYMBOL TRBLE ARER IS RECOMMENDED FOR
THIS PURPQSE (CHANGE “STVAR” TO ALLOW FOR PRTCHES).

3> USER-DEFINED FUNCTIOMS REQUIRE POINTERS IN “FNTABFZ AND “FNTABL-.
THE “FX’ AND “FNEW’ SLOTS HAVE BEEN FILLED WITH “FIN® AND “FOUT”.
RECOMMENDED FUNCTIONS TO DELETE FOR EXTRA SLOTS ARE FDIS, FADC AND
FRAN DEPENDING ON THE NEEDS OF YOUR THNSTALLATION.

4> FOCAL PROPER NOW RESIDES IN FIELD 1 (STARTING RADDRESS 1028@>. ANY
PATCHES TO FOCAL MUST BE LOADED INTO FIELD 1 TO OVERLAY FOCAL. THE
LIBRARY ROUTINES., PUSHDOWN STACK, AND TEXT STORAGE USE FIELD @

THE FOCOVR. PR SOURCE FILE CONTARINS ALL PATCHES MADE BY PS/8 FOCAL TO
FOCAL FPROPER AND SHOULD BE EXAMINED TO INSURE THERE ARE NO CONFLICTS
WITH A USER PRTCH.

SOME TERMINALS HAVE “ESCAPE- OR “PREFIX’ IN PLACE OF “ALT MODE”. TO
CAUSE PS8 FOCAL TO RECOGNIZE THE NON-ALT MODE, FIRST SAVE IT ON THE
SYSTEM DEVICE. THEN GIVE THE PS/8 MONITOR THE FOLLOWING COMMANDS:

. GET 5Y5:PFOCAL

. 00T

17902/837S 233 (ESCAPE)> OR 376 (PREFIX)
~C

. SAVE SYS WFOCAL

IF PS/8 FOCAL 1S TO BE USED IN THE PREPARATION OF NUMERICAL CONTROL
TAPES, 1T WILL BE NECESSARY TO MAKE A CHANGE SO THAT FOUTC141> WILL
NOT AUTOMATICALLY OUTPUT BOTH A CARRIAGE RETURN AND LINE FEED. TO DO
THIS FIRST SAVE PS/8 FOCAL ON THE SYSTEM DEVICE. THEN GIVE THE PS/8
MONITOR THE FOLLOWING COMMANDS:

. GET SYS:PFOCAL
. 0DT

17541/4451 4463
~C

. SAVE SYS:NFOCHL

CHARACTERS OUTPUT WITH “FOUT” WILL NOT CHANGE THE - TAB” POSITION.
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INDE>X FOR HELF

COMMANDS

ELEMENTARY COMMANDS

SYMEBOL S

ARITHMETIC SYMBOLS

ASK
COMMENT
CONTINUE
DO

ERASE

LIBRARY COMMANDS

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

FILE COMMANDS

OPEN INPUT

OPEN OUTPUT

OPEN RESTORE INPUT
OPEN RESTORE OUTPUT
OUTPUT CLOSE

EXPONENTIATION
MULTIPLICATION
DIVISION
ADDITION
SUBTRACTION

(> PARENTHESES

[ ] SQUARE BRACKETS
<> ANGLE BRRACKETS

I+ \N% )

SPECIAL CHARARCTERS

RETURN/LINE FEED
CARRIAGE RETURN
TAB
QUTPUT FORMATTER
SYMBOL TARBLE
QUOTATION MARKS
TRACE
POWER-OF-TEN [ &1
RUBOUT KEY
CTRL-/C
CTRL/G [BELL]
CTRL/L
CTRLAP
LINE FEED KEY
€ KILL LINE
RETURN KEY
RLT MODE KEY
SPACE KEY .
. COMMA
; SEMICOLON

BN B -

m-9

FUNCT IONS

FABSC > ABSOLUTE VALUE
FADCC > ANALOG-DIGITAL
FATNC > ARCTANGENT
FCOSC > COSINE

FDISC > DISPLAY

FEXPC > EXPONENTIAL
FITRC > INTEGER

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

FSINC > SINE

FSQTC > SQUARE ROOT
FINC D CHARACTER INPUT
FOUTC > CHARACTER OUTPUT

MISCELLANEOCOUS

CHANGES FROM FOCRL, 1969
DEVICE NAMES

DIRECT COMMANDS
ERROR CODES
EXPRESSIONS

FILES

HIGH SPEED RERDER
INDIRECT COMMRNDS
INITIAL DIALOGUE
LINE NUMBERS

MERGING PROGRAMS
NAMES OF FILES
PRECISION

PIP

PUSHDOWN LIST OVERFLOMW
SAMPLE FILES PROGRAM
SI1ZE OF PROGRAMS
STRINGS

SUBSCRIPTING

SUMMARY OF COMMANDS
TAB

VARIABLES

THE HELP PACKAGE FOR PS/8 FOCRL, 1971 PERMITS THE ON-LINE REVIEW OF ANY

OF THE ABOVE MWORDS,

PHRASES OR SYMBOLS.

HELP IS AVAILABLE ON A DECTAPE

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

“HELP- 1S REQUESTED WITH THE L G HELP-

THE USER IS WRITING A PS/8 FOCAL PROGRAM.
PROGRAM (SAVED AS “FOCAL. TM” > WHEN HE HAS HAD ENOUGH ‘HELP’.

COMMAND (“LET’S GET HELP")> WHILE
HE WILL BE RETURNED TO HIS
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FOR FIMNC2 AND FOUTCD

CODE CHARARCTER CODE CHARACTER CODE CHARACTER
128 CTRL/SHFT/P 169 SPACE 193 A
C(LERDERD 161 ! 194 B
129 CTRL/A 162 " 195 C
130 CTRL/B 163 ¥ 1%¢ O
131 CTRL/C icd ¢ 197 E
132 CTRL/D 165 % 198 F
133 CTRL/E 166 & 193 G
134 CTRL/F 167 - 200 H
135 CTRLA/G (BELL> 168 « 201 1
136 CTRL/H 169 > 202 J
137 CTRL/I 170 * 203 K
138 LINE FEED 171 + 204 L
139 CTRL/K i7z2 . 205 ™
140 CTRL/L 173 - 206 N
141 CARRIAGE RETURN i74 . 207 O
142 CTRL/N 17’5 7/ 208 P
143 CTRL/0 176 © 209 @
144 CTRL/P 177 1 210 R
145 CTRL/Q i7v8 2 211 S
146 CTRL/R 179 3 212 T
147 CTRL/S 189 4 213 U
148 CTRL/T 181 S 214 V
149 CTRL-U 182 6 215 W
1590 CTRL/V 183 7 216 X
151 CTRL/KW 184 8 217 ¢
152 CTRL/X 185 9 218 Z
153 CTRL/Y 186 219 [
154 CTRL/Z 187 220 N\
155 CTRL/SHFT/K 188 < 221 1
156 CTRL/SHFT/L 189 = 222 ©
157 CTRL/SHFT/M 190 > 223 €
158 CTRL/SHFT/N 91 ? 252 ALT MODE
159 CTRL/SHFTA0 192 @ 255 RUBOUT

FOUTC141> WILL OUTPUT A RETURNALINEFEED:
OUTPUT A CARRIAGE RETURN ONLY.
PS/8 FOCAL’S BREAK CHARACTER.
LOWER-CASE LETTERS ON SOME TERMINALS.
AND /M FOR “C”,

USE SHIFT/K., /L.

CODES 8 THROUGH 127 ARE SIMILAR TO 4128-255 EXCEPT THAT

FOUTC13> MWILL

CODE 144 (CTRL/P> IS
224 THROUGH 25@ RRE
MANY TERMINALS
‘Y.

N

AND

THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS

EQUAL TO ZERO.
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surMMARY OF CorMAaNDeeS

e ELEMENTARY COoOMMANDS

#ASK & e e ACCEPT VALUE OF X FROM INPUT CEWICE
HCOMMENT . . .. e IGNORE REST OF LINE
RCONTINUE ... e e e DuUmMMY COMMAMND
#D0 CLINE OR GROUP NUMBERD .......... ... ... .. ... ... SUBROUTINE CHLL
HERASE . .. e ZERQO VARIABLES
#*ERASE <LINE OR GROUP NUMBER> ...................... DELETE LINE OR GROUP
#ERASE ALL ........ ... ... . i DELETE ENTIRE INDIRECT PROGRAM
#FOR X=Ei1[.E2) E3;[COMMAND] ......... COMMAND REPERTED <(E3-E1>/E2+1 TIMES
#¥GO ... e START PROGRAM EXECUTION AT FIRST LINE
#GOTO <LA> .. ... SEND PROGRAM EXECUTION TO LINE L1
#IF (E1OLAL,L2,L3T ..... -, 8, OR + VALUE OF E1 GIVES NEAXT LINE EXECUTED
HMOD IR L . e e e e e e EDIT LINE L1
UL T . e e e e e e STOP EXECUTION
#RETURN .. ................ TERMINATE A “DO” OR “LIBRARY GOSUB” SUBROUTINE
*SET X=<NUMBER., VARIABLE OR EXPRESSION> ........ ASSIGN VALUE TO VARIABLE
#TYPE [NUMBERS, VARIABLES. EXPRESSIONS, TEXKT IN QUOTES. !, # :, & OR X1
#WRITE [GROUP OR LINE NUMBER] ................... ... ....... LIST PROGRAM

< L IBRARY COMPANDS

#LIBRARY CALL [DEVICE: JXPROGRAM NAME> . ............... LOAD SAVED PROGRAM
*L IBRARY DELETE CDEVICE: IKXPROGRAM NAME> . ................. UNSAYE PROGRAM
#L IBRARY GOSUB [DEVICE: J<PROGRAM NAME> [GROUP OR LINE NUMBER] ...... ’ DO~
«_IBRARY LIST [DEVICE: XFIRST FILE TO BE LISTEDD] ................ CATALOG
#L IBRARY RUN CDEVICE: JXPROGRAM NAME> [LINE NUMBER] ................ CHRIN
*LIBRARY SAVE L[DEVICE: IKPROGRAM NAME> . ..................... SAYE PROGRAM
#LIBRARY EXIT ... ... e RETURN TO P58 MONITOR

e FILE COMMARNDS:

+#0PEN INPUT (DEVICE: XXFILE NAMEI,ECHOD ............ PREPARE TO READ FILE
+#0PEN OUTPUT LDEVICE: XFILE NAMEIJ.ECHODJ .......... PREPARE TO WRITE FILE
+#0PEM RESTORE IMPUTCL.ECHOJ ....................... RESUME INPUT FROM FILE
*0OPEN RESTORE OUTPUTC.ECHODX . ...................... RESUME OUTFUT TO FILE
#QUTPUT CLOSE .......... ... .. .......... OUTPUTS BUFFER; CLOSES QUTPUT FILE
——=INPUT=-——,ECHO .. .. ................... INPUT 1S ECHOED ON OUTPUT DEVICE
—==QUTPUT——=ECHD .......... ... . . i OUTPUT IS ECHOED ON TERMINAL

#*e GENERAL FORM:

<> ENCLOSE REQUIRED TERMS AND [ 1 ENCLOSE OPTIONAL TERMS.

X IS A YARIABLE. E1, E2 AND E3 ARE ARITHMETIC EXFRESSIONS.

Li, L2, AND L3 ARE LINE NUMBERS. LINE AND GROUP MNUMBERS MAY

BE REPLACED BY RANY EXPRESSION NOT BEGINNING WITH THE LETTER “A”.
.FC AND . FD ARE ASSUMED PROGRAM AND DATA FILE NAME EXTENSIONS.

FOLLOW COMMANDS WITH A SPACE; ONE LETTER ABBREVIATIOMS PERMITTED.

CTRLAF IS PSS FOCAL'S BEREAK CHARACTER
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ERROR CODES VALID ONLY FOR 6/1/71 VERSION OF PS/8 FOCAL

CODE

700.
?01.
701.
?01.
701.
702.
7e2.
703,
703,
704.
704,
704,
704,
?85.
705,
?06.
?07.
707,
70v.
788.
?039.
710,
711.
?15.
?1S.
720.
722
?22.
723.
?723.
723,
?23.
?24.
?2%.
728,
?26.
?26.
?27.
?27.
?28.
728.
723,
729.
7?29,
738,
7?34,

?

(%]1%)
(%]1%)
40
o1
i 3
32
92
85
28
39
52
60
2
48
%19
S4
38
19
i 6
47
11
'S5
35
28
i1
24
23
S1
a5
15
35
39
690
37
13
S8
99
10
14
%1%
73
53
63
o1
% 1]
{7

NOTE :

EXFLANMNAT ION

MANUAL START FROM CONSOLE

BREAK FROM KEYBOARD VIR “CTRL/P”

BAD LINE NUMBER

GROUP NUMBER LARGER THAN 31

ZERO IS ILLEGAL LINE NUMBER

D0’ REFERENCED NON-EXISTENT GROUP
D0’ REFERENCED NON-EXISTENT LINE
NON-EXISTENT LINE AFTER “GOTO” OR “ IF”
ILLEGAL COMMAND

BAD VARIABLE IN “FOR” OR “SET” COMMAND
EXCESS RIGHT TERMINATORS

ILLEGAL TERMINATOR IN “FOR” OR “SET” COMMAND
MISSING ARGUMENT IN DISPLAY FUNCTION
BAD ARGUMENT IN “MODIF'Y’ COMMAND
ILLEGAL USE OF A FUNCTION OR NUMBER
TOO MANY VARIABLES

NO OPERATOR BEFORE PAREMTHESIS
FUNCTION ARGUMENT MISSING

ILLEGAL FUNCTION OR DOUBLE OPERATORS
ENCLOSURES DO NOT MATCH

BAD ARGUMENT IN “ERASE” COMMAND
STORAGE FILLED BY TEXT

INPUT BUFFER OVERFLOW

BAD RESTORE COMMAND

RTTEMPT TO WRITE PAST EMD-OF-FILE
LOGARITHM OF ZERC REQUESTED

NO OUTPUT FILE TO RESTORE

BAD FILES “OPEN" COMMAND

DATA FILE NOT FOUND

NO INPUT FILE TO RESTORE

TOO MANY DIGITS 'IN NUMBER

PUSHDOLN OVERFLOW; PROGRAM TOO LONG
TWO PERIODS IN FILE NAME OR NO NAME
BAD DEWICE OR 2 PAGE HANDLER

BRD LIBRARY COMMAND

NO FROGRAM NAMED BY “SAVYE” COMMAND
EXAPOMENT TOO LARGE OR MEGATIWVE

PROGRAM NOT FOUND

“LIBRARY CALL” FROM NON-DIRECTORY DEVICE
“LIBRARY LIST” OF NON-DIRECTORY DEVICE
DIVISION BY ZERO

FILE ALREADY DELETED

PEVYICE ERROR: MWRITE LOCK OR PARITY
CANNOT OPEN QUTPUT FILE

IMAGIMARY SGQUARE ROOTS REQUIRED
UNAVAILABLE COMMAND OR FUNCTION
ATTEMPT TO READ PAST END-OF-FILE (INPUT IS
SWHITCHED TO TERMINAL AND PROGRAM CONTINUES)

TYPE =, TYPE >, TYPE 1, OR TYPE > OUTPUTS A STRING

OF ZEROES. THIS CAM BE STOFPPED BY HITTING “CTRLA/P‘.

SHOULD YOU EXPERIENCE A P5/8 MONITOR ERROR SUCH RS
ATTEMPTING TO WRITE ON AN UNSELECTED DEVICE., IT IS

BEST TO RE-ENTER FOCAL THROUGH THE INITIAL DIALOGUE.
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