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IMTRODWIWOCT IO

PS/8 FOCAL, 1971 MAKES THE DEVICE-INDEFENDENT FILE HANDLING FACILITIES
OF PS/8 DIRECTLY AVAILABLE TO FOCAL USERS. IT IS A COLLECTION OF
PATCHES TU FOCHAL. 1383 --- MOST PROGRAMS WRITTEM IN FOCAL. 1962 WILL BE
PROCESSED BY PSA28 FOCAL. 1971 (SEE LIST OF DIFFERENCES ON PAGE 23

PS/8 FOCAL. 1971 SOURCE AND BINARY FILES FLUS DEMONSTRATION PROGRAMS ARE
AVYAILABLE ON DECTAPE OR PAFPER TRAPE. ENCLOSE #£5 OR AN EXTRA DECTRPE TO

COVER HANDLING AND MAILING. <(RDD $16 FOR DECTAPE YERSION IF YOU DO NOT
INCLUDE YOUR QMM PS/8 FORMATTED DECTAPE. » SEND REGUESTS TO:

SOFTHWARE DEVELOPMENT GROUF. OIM=:I., PORTLAND. OREGOM 97221

SUGGESTIONS FOR MHNOWICES :

THIS MANUAL IS INTENDED AS A REVIEWING AID FOR PERSONS WHO ALRERDY HAVE
SO0ME FAMILIARITY WITH FOCAL. A GOOD INTRODUCTION TO FOCAL PROGRAMMING
IS5 CHAFTER 11 OF - PROGRAMMING LANGUAGES® (1978, $2); ALSO USEFUL IS
THE PS/8 USER’S GUIDE <(NO. DEC-@8-MEFA~D. $33. BOTH MAY BE FPURCHRASED
FROM THE DEC FROGRAM LIBRARY., BLDG. 3-5. MAYMARD, MASS. 61754

TO USE PS¢/3 FOCAL, 1971 ON DECTAPE S?STEMS (DISK USERS SEE PRGE 24>

1) EOOTSTRAP INTO PS/8 MONITOR:

22 AT MULTIPLE DECTAPE INSTALLATIONS. THE AUTHORS SUGGEST THAT THE FS/8
COMMAMND “ASSIGN DTAL: DSK:” BE GIVEN TO PERMIT THE USER TO USE HIS
OWN DECTAPE AS THE DEFRARULT DEVICE <DSK:» THIS IS REQUIRED BY THE
“HELP- PACKAGE AYAILARBLE ON DECTAPE FOR PS/2 FOCAL, 1971

22 TYPE “RUN D3K: PFOCAL-;

4> THE INITIAL DIALOGUE WILL ASK IF YOU WISH TO RETRIN STANDARD FERTURES
OF P5/8 FOCAL, 1971, R “YES” MWILL PROVIDE 2S09 CHARACTERE OF PROGRAM
SPACE. 92 VRRIABLES., 18 DIGIT PRECISION. FILES, AND TRIG FUNCTIONS.
SEE 7 INITIAL DIALOGUE” ON PRGE 22 FOR OTHER OFTIONS:

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

&> A “HELP” PACKAGE FOR PS/2 FOCAL, 1371 IS AVAILABLE OM DECTAPE. MOUNT
THE HELF TAPE OM DECTAFPE DRIVE #1; MOUNT THE PS/8 SYSTEM TAFE OM
DRIVE #8. 'YOU MAY ENTER “HELP- MWHILE WRITING A PS/8 FOCAL PROGRAM
BY TYPING THE COMMAMD L G HELP-. “YOUR FROGRAM WILL BE SAVED UNDER
THE NAME -FOCAL. TM. WHEN YOU DESIRE NO MORE HELF, YOU WILL BE
RETURNED TO YOUR OWN FROGRAM. SEE ALE0D THE HELF INDEX ON PRAGE 27;

7> CTRLAP 1S PS/8 FOCAL” S BREAK CHARACTER.

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

CENTRONICS DATA COMPUTER CORFF.
OMNE WALL =TREET

HUD=OR .. HMEKW HAMPSHIREE Be=aSa
TELEFHONE COERED> SEE-aldd
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ek CHAMNMGES FROM FOCOCARL,. L5853

FPROGRAMS WRITTEM IN FOCAL. 1262 SHOULD REGQUIRE ONLY ONE CHANGE TO RUN
UNDER FS/8 FOCAL., 1971 :

THE INPUT DEVICE 15 SWITCHED TGO THE HIGH SPEED PRAPER TAPE 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:

12

27

3>
4>

S

7>
2>
D

ia>

11>

12>

EXTENDED LIBRARY FEATURES INCLUDING DEVICE-INDEPENDENT CHAINING
AND SUBROUTINE CRLLS BETWEEMN FPROGRAMS.

FILE READING AND WRITING COMMANDS. 18 DIGIT PRECISION, OR STANDARD
TRIG FUNCTIONS MAY BE DELETED BY THE IMITIAL DIALOGUE TO ALLOW UP
TO 222 VARIABLES WITH 5598 CHARACTER PROGRAMS; MWITH ALL FERTURES
RETRINED, 98 VARIABLES AND 3508 CHARACTERS REMAIN. SEE PAGE 22
COMPUTED LINE MNUMBERS; SEE PAGE 28.

TRABULATION.

IMPFROVED DISTRIBUTION AND “RANDOM” INITIALIZATION OF “FRANCYY,
THE PSEUDO-RANDOM NUMBER FUNCTION.

UNLIMITED LINE LENGTHS.

CHARACTER MAMIPULRTIONS HANDLED WITH “FINCY AND “FOUTC).
FSGNC(B>=0 [FSGNC{@>=1 IN FOCAL, 19651

“ERRASE ALL" AND “MODIFY DO NOT ERASE VARIABLES.

IM ADDITION TO THE FDISC> DISPLAY FUNFTIQN FOR DEC’S 34D DISPLAY.
YERSIONS ARE AVAILABLE WITH DISPLAY AND JOYSTICK FUNGTIUNS FOR
THE TEKTRONIX T-4002 GRAPHICS TERMINAL.

3 SPECIAL VYARIABLES ARE FROTECTED FROM THE <ERASE” COMMAMD —-—-
T, TMLAND ‘%, Y% IS SET TO 1 BY THE INITIAL DIALOGUE IF
ALL OPTIONAL FERTURES OF PSA8 FOCAL ARE DELETED AND TO 2318 IF
STANDARD FEATURES ARE RETAINED; SEE “ INITIAL DIALOGUE”. PRGE z22.

FS/8 FOCAL’S STARTING ADDRESS IS 16200 (FIELD 1>,

CTRLAF ]IEE 1FF1EE EREFAK C:fiFﬂFEFRE:WFEEFE

— S O GBULS GATI S —— G a— - AT S T WA . G, WS S——

NOTE: PS/8 FOCAL DATA FILES ARE COMPATIBLE WITH EDIT AND TECO-2;

HOWEVER. FS/8 FOCAL PROGRAM FILES ARE SAYED AS CORE IMAGES.

%,
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cCoMMANDS

#k DIRECT COMMANDS ARE GIVEN WHILE FOCAL IS IN COMMAND MODE. THEY
ARE TYFPED WITHOUT LINE NUMBERS AND FOCAL EXECUTES THEM AS SOON RS THE

RETURN BUTTON IS HIT --- FOR EXAMPLE:
*TYPE 344, ! (FOCAL OUTPUTS THE VALUE OF 3+4)
7. 6008 :

*

(OR SEVERAL COMMANDS MAY BE GIVEN IN SEGQUENCE:>
*#SET X=X
#SET Y=2
*TYPE Z+X+Y, !
8. 8068
#

sk INDIRECT COMMANDS RRE USED FOR LONGER FROGRAMS. THEY ARE TYPED
FOLLOWING LINE NUMEERS BETWEEN 1. 81 AND 31. 93 MNOT INCLUDING INTEGERS
AMD MAY BE EXECUTED BY A DIRECT “GO7:

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

8. 8960
#

ZOMMAND FORMAT :

THE GEMERAL FORM OF ERCH IS GIVEN FOLLOWED BY EXAMPLES IN WHICH:

<> ENCLOSE REQUIRED TERMS. [ 1 ENCLOSE OPTIONAL TERMS.
(> ENCLOSE COMMENMTS. ONE LETTER RBEREVIATIONS MAY BE
USED FOR COMMAND WORDS. X REFPRESENTS A VARIABLE. El.
E2 AND E3Z ARE ARITHMETIC EXPRESSIONS. L1, L2 AND L3
ARE LINE NUMBERS. G1 IS EITHER A LINE OR GROUP NUMEBER.
L1, L2, L3 AND G1 MAY BE REFLACED WITH ANY ARITHMETIC
EXPRESSIOM NOT BEGINMING WITH THE LETTER “R".

MOST COMMANDS MUST BE FOLLOWED BY A SPACE.
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ELEMEMTARY COoOMMANDS

RN NS G UM GRS WENONS SIS WO GRS SRS D S AT MU S LY A M

ASK
#ASK ["FRINT OUT IN GUOTES"] XL.Y.21] ¢INFUT VALUES FOR YARIABLES)
ASK ¥ (EXPECTS A VALUE TO BE INPUT FOR ')
AZ ¢A 1S THE ABBREVIATION FOR “ASK)
A B2, X, NUMBER (EMFECTS THREE YALUES TO BE INPUT)

A "HOW MANY? "M. (TYPES ~HOW MANY’ THEN SETS M EQUAL TO THE RESPONSE?

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

COMMENT
#COMMENT (LINES BEGINNING WITH A “C° WILL BE IGNORED)
COMMENT SGRT (COMMENTS ARE USED TO DESCRIBE PROGRAMS)
c ¢ABBREVIATI0N)
CONT INUE CDUMMY LINE>

Cx O |

*DO [LINE OR GROUP NUMBER ] ¢SUBROUTINE CALL>
DO 7. 24 ) (TELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN
D 4. 48 TO THE COMMAND FOLLOWING THE ~DO7 >
DO 7 (EXECUTES GROUF 7>
DO ALL (STARTS EXECUTION OF PROGRAM AT FIRST LINED
D GLID 7.6 (EXECUTES LINE OR GROUF Gi THEN LINE 7. 6)

~ ok % & DO NOT USE AN ARRITHMETIC EXPRESSION STARTING WITH “A” RS
A COMPUTED LINE NUMEER OR IT WILL "DO ALL. -

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

ERASE 2. 17 (DELETES LINE 2. 17 FROM INDIRECT PROGRAM>
E 3 (CELETES ALL GROUFP 2 LINES>

ERRASE (ZERQES ALL VARIABLES)

ERASE ALL CERASES ENTIRE INDIRECT PROGRAM)

* # # “ERASE” MUST BE THE LAST COMMAND OM A LINE. “ERASE <LINE OR
GROUF NUMBER> MWILL CRUSE FOCAL TO RETURN TO COMMAND MODE AFTER ERASING.
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+FOR ¥=E41l,E2 ) EZ; [COMMAND TO BE REPEATED <E3-E1)/7E2+1 TIMES]
FOR P=1,7; TYFE =3 (HMILL TYFE A 737 SEVEM TIMES)
FOR J=1.5:D0 17. 14 (MILL DO LINE 17. 1 FIVE TIMESS
F K=2,2,8: T ##18 (MILL TYFE 28 48 €8 887
FOR 2=1.%:D0 7 CWILL DO GROUP 7. ¥ TIMES?
# # #% THE “FOR” COMMAND IS REFERTED --- ADDING 1 (OR E2) TO E1 ERACH
CYCLE UNTIL E1 EXCEEDS EZ. EXECUTIOM THEN GOES TO THE NEXT LINE.
L

#G0 [LINE NUMBER] (STARTS EXECUTING PROGRAM RT DESIGNATED LIME?

GO CSTARTS EXECUTING INDIRECT PROGRAM AT FIRST LINE?
G CAEBREVIATION? '
GOTO 3.1 (STARTS EXECUTIMG PROGRAM AT LINE 3. 1>
GO ? {* TRACE FERTURE" -- PRINTS PROGRAM DURING EXECUTIOM
UNTIL NEXT OCCURRENCE OF 77270
G ¥ (STARTS EXECUTING PROGRAM AT LINE ¥
IF

*#IF (E1>L1C.L2,L2] <GOUES TO LIME Li. L2, OR L3 DEPENDING OM WHETHER
E1l IS -, @ OR +>

IF (K>2.7.1.2,3. 8 (FOCAL GOES TO LINE 2.7, 1. 2 OR 2.8 IF X IS -, 8 OR +2

1 ¢(H=-S01.3,1. 5,14 7 ¢ 1IF” CHECKS THE YALUE INSIDE THE PARENTHESES?

I B-322.8.7. 350 CCQUITS” ERECUTION IF <(B-32) IS POSITIVED

I 2277 214 CIF 2 IS NEGATIVE THEM GO TO 2. ¢; ELSE “TYPE 217
I Grz. 1.v.2. 4 (IF G=8 THEN GOES TO LIMNE ¥

MO IFY

*MODIFY <LIME NUMEERZ CEDIT LINEDY

TMODIFY 3727 FOLLOMED BY A CARRIAGE RETURN AND A CHARACTER X7 WILL
OUTPUT LINE 2. 72 THROUGH ITS FIRST “®7. YOU MAY THENM:

12 INPUT THE REST OF THE REVISED LINE AND HIT “RETURN’

22 USE “RUB OQUT” TO ERASE SINGLE CHRARACTERS

33 HIT “LINE FEED® TO KEEF REMAINDER OF OLD LINE

4> HIT CTRLAL TO GO TO NEXT OCCURRENCE OF 7 X7

5> HIT CTRL/BELL TO CHANGE SERRCH CHARACTER:; THEM HIT NEW CHARACTER
6> HIT “¢ TO KILL LIME OVER TO LEFT MARGIN

QUIIT T
*QUIT (TERMINATES PROGRAM EXECUTION?

@ CABEBREVIATION?
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RETURMN

+RETURN CCAUSES ESCAPE FROM A SUBROUTINE TO THE COMMAND

FOLLOWING THE CALLING “DO” OR “LIBRARY GOSUB” »
R CABBREVIATION?

SET

#SET Y=<NUMBER, VARIRELE OR EXPRESSIOND ¢(SETS YRARIABLE VALUES)
SET Y=37 (CRUSES “%¥* TO TAKE THE VALUE 37>
S A=110/P+32 CCAUSES “A° TO ASSUME THE VALUE OF 118/P+32)
S Y=t4ql ¢SETS THE NEW VALUE OF ¥ EGQUAL TO 1 PLUS OLD VALUE>
S Z=# (SETS Z EQUAL TO VALUE OF PROTECTED VARIABLE “#° >
S #=0 CONLY WAY TO ZERO PROTECTED VARIABLE “#°)
S H=FINC)> ¢SETS X TO DECIMAL ASCII CODE OF NEXT CHRARACTER INPUT!
S DUMMY=FOUT2683> <(OUTPUTS LETTER “K° RAND SETS DU=283)

TYFE
*TYPE [NUMBERS, VARIRBLES. EXPRESSIONS, TEXT IN QUOTES. !.# :.#% OR X1

TYPE 2 (OUTPUTS A 3 OM THE TERMINAL OR OTHER OUTPUT DEVICE?

T X COUTPUTS THE VALUE OF ¥ ’

T ¥ov=-1 COUTPUTS THE VALUE OF THE EAXPRESSION XA/Y-12

T "HI THERE" COUTPUTS THE GREETING “HI THERE” >

T ! COUTPUTS A CARRIAGE RETURNALINE FEED?

T "Rt "t Cc"! COUTPUTS CHARACTERS “RA7. “B” AMD “C7 VERTICALLY>

T # (OUTPUTS A CARRIAGE RETURN WITHOUT LINE FEEDD

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

T "ANS: ", 26+3 (OUTPUTS “ANS: 317

T !1:8, "»" COUTPUTS RETURNSLINE FEED THEN A ‘% IN POSITIOM &2

T # COUTPUTS THE SYMBOL TRELE?

T X18. 67 C(SETS THE OUTPUT FORMAT TO ALLOW UP TO 18 DIGITS
TO BE PRINTED. OF WHICH 7 MARY BE DECIMAL PLACES?

T % CFORMATS OUTPUT IN FPOMWERS~OF-TEMN NOTATIOND

# # # THE INITIAL DIALOGUE”S STANDARD FEATURES OUTPUTS A LEADING SPRCE
BEFORE EACH NUMBER IS - TYPED* --- THIS PERMITS MEGATIVE NUMBERS TO BE
READ AS NEGATIVE FROM A FILE WRITTEN IN THIS MANMER. FEATURE & PERMITS
OUTPUTTING A “=7 AS IN FOCAL. 1969 (NOT RECOMMEMDED FOR WRITING FILES).

MRITE
*WRITE [GROUP OR LINE NUMBER1 (LISTS INDIRECT FROGRAM)
WRITE 2. 27 ¢OUTPUTS LINE 2. 27 OF THE INDIRECT PROGRAM)
W2 COUTPUTS GROUP 2
WRITE ALL ¢OUTPUTS ENTIRE INDIRECT PROGRAMD
M A ¢ABBREVIATION FOR “WRITE ALL‘>
B (ABBREVIATION FOR “WRITE ALL-»
N Gl COUTPUTS GROUP OR LINE GIVEN BY <G1°)

# % & DO NOT USE AN ARITHMETIC EXPRESSION STARTIMG WITH “A° AS A
COMPUTED LINE NUMBER OR IT WILL “"WRITE ALL”. “WRITE" MUST BE THE
LAST COMMAND OM A LINE.
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LIBRARY COMMARNRDS

) DM WCIING NG CUMN NSNS @A S Gl T WS SR RS SN S

FsA2 DESNVNICE MAMES

SYS: SYSTEM DEVICE (DSK: IN DISK SYSTEM: DTASB: IN DECTRFE SYSTEMD

Dsk: THE DISK IN DISK SYSTEMS; DECTAPE #@ IN DECTAPE SYSTEMS
(THE AUTHORS SUGGEST THAT DECTAPE SYSTEMS “ASSIGN DTAL.DSK: )
C“DSK:“ IS ASSUMED IF A DEVICE IS NOT SPECIFIED

DTRE: - DTAT: DECTAPE DRIVES

LTAR@: -~ LTRAR?: LINCTARPE DRIVES

MTAG: - MTA?:  MAGTARE DRIVES

FTR: HIGH SPEED RERDER
FTP: HIGH SPEED PUNCH
LPT: LINE FRINTER

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 --- LOARD ADD 16208 AND START.

LIERARY CARLL

*LIBRARY CALL [DEVICE: XPROGRAM NAME> (LORDS SAVED PROGRAMD
LIBRARY CALL CHISGR CLOADS PROGRAM < CHISGR. FC© FROM DSK: 2

L C DTAZ:PRGRAM CLORADS - PRGRAM. FC° FROM DECTAPE DRIVE #2)
L C TEST1 (LOADS “TESTL. FC° FROM DSK:2

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

LIEBERARY DELETE
+LIBRARY DELETE [DEVICE: JCPROGRAM NAME>  (DELETES FILE FROM DEVICE}
LIERARY DELETE TTEST ¢DELETES PROGRAM *TTEST. FC° FROM DSK:>
L O DTAT7:PROG {DELETES - PROG. FC© FROM DECTAPE DRIVE #7)

L D HOLD. FD ¢DELETES DATR FILE - HOLD. FD¥ >

# # * LIBRARY DELETE RASSUMES /. FC’ FILE NAME EXTENSION; OTHERS MUST

BE SPECIFIED. ~LIBRARY DELETE’ CLOSES ANY OPEN OUTPUT FILES.
LIERARY GOSUE

+LIBRARY GOSUB [DEVICE: JXPROGRAM NAME> [GROUP OR LINE NUMBER ]

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

RETURNS TO THE COMMAND FOLLOWING - GOSUB” >

L G SUMSGR ¢TREATS WHOLE - SUMSGR. FC* PROGRAM AS SUBROUTINED
LGDTA3Z:K. ¥ 7 (TREATS GROUP 7 OF "X Y LIKE A “DO° SUBROUTINED
L G BOBO G1 CCGOsSUB” TO LINE OR GROUP EQUAL TO YALUE OF G1.

DO NOT USE EXFRESSIONS BEGINNING WITH “A7. D
# 4 # IF THE YERSION OF A PROGRAM ISSUING A “GOSUB” IS NOT SAVED, ANY

OPEN QUTPUT FILE IS CLOSED AND THE PROGRAM IS SAVED AS “FOCAL. TMY BEFORE

EXECUTION OF THE - GOSUB~.
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LIERARY LIE=ST

*LIBRARY LIST CDEVICE: IFIRST FILE MNAME TO BE LISTED]
CLISTS PROGRAM AND CATA FILE MAMES WITH FOCAL
EXTENSIONS “. FC”=PROGRAM; ~. FD"=DATA FILES>

LIBRARY LIST (LISTS FOCAL . FC AND . FD FILES SAVED ON DSK:. >
L L (AEEREVIATION?

LIBRARY LIST DTA3: (LISTS FILES SAVED OWM DECTAPE DRIVE #2320

L L DTARS:TEST CSTARTS LISTING WITH 7 TEST. FC' &

# # # FILE LENGTH 1S PRINTED IN BLOCKS: 1 BLOCK IS ABOUT 5860 CHRARACTERS.

LLIERARY RN

*LIBRARY RUN [DEVICE: JCPROGRAM NAME> [LINE NUMBER]
(BEGINS EXECUTION OF NAMED PROGRAMD

LIBRARY RUN JOHN (LOADS < JOHN. FC’ THEN EEGINS PROGRAM EXECUTIOND
L R DTA2: ZONK (RUNS 7 ZOMK. FC° FROM DECTAPE DRIVE #20

L R FOP 22 81 CSTARTS EXECUTIMG “POP. FC/ AT LINE 22 810

L R ZOWIE E1 (STARTS EXECUTING ~ZOWIE. FC° AT LINE E1>

* # # PROGRAMS CONTAINING -RUNS” SHOULD BE SAVED BEFORE EXECUTIONM.

LIEBERARY SAWVE
*LIBRARY SAVE [DEVICE: JCFROGRAM NAME>

LIBRARY SAVE PROG (SAVES INDIRECT PROGRAM PRESEMTLY IN THE TEXT

, BUFFER ARER UNDER THE MNAME “PROG. FC© ON DSK:. 2
L S DTRE: ZRAP (SAVES “ZAAF. FC* ON DECTAFPE DRIVE #&>
L 5 PRGNFAM CSAVES “PRGNAM. FC© ON DSK: D

* # % QLD “PRGNAM” IS DELETED MWHEN NEW “FPRGNAM- IS SAVED. THIS
COMMAND CLOSES OPEN OUTPUT FILES.

LIEBERARY EXIT
*LIBRARY EXIT (LEAYES FOCAL:; RETURNS TO PS/8 MONITOR)

L E CRBEREVIATION?
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FILLE COrMbMARnND=

THE EXPERIEMCED FROGRAMMER MAY READ AND WRITE PS/S COMPATIBLE DATA
FILES WITH MANY DEVICES. SEE PSS DEVICE NAMES ON FRAGE 7.

PS/8 FOCAL ASSUMES . FC AND . FD AS NAME EXTENSIONS FOR PROGRAM AND
CATA FILES RESPECTIVELY. DATA FILES ARE SAVED IN STANDARD PSAS RASCII
FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-8. PROGRAM FILES ARE
SAVED IN CORE IMAGE FORMAT AND MAY BE TRAMNSFERRED BY PIP ONLY WITH
THE 7 /1Y OPTION. 70O PRODUCE FAM ASCII FILE CONTAINIMG A FOCAL PROGRAM.
OPEN AM OUTPUT FILE: “MWRITE ALL” THEMN < OUTPUT CLOSE”.

THE TERMINAL (TTY:> IS PS/2 FOCAL"S NORMAL INPUT AND OUTPUT DEVICE.
THE “OFEMN INPUT” COMMAND PERMITS SELECTING ANOTHER DEVICE FOR INPUT
(DEVICES LISTED OM PAGE 7). ~“OPEN QUTPUT” DOES THE SAME FOR OUTPUT.
BE SURE TO CLOSE OME COUTPUT FILE BEFORE OPENING AMOTHER.

<, ECH ADDED TD THE INPUT COMMANDS ECHOES THE INPUT DATA OM THE OUTPUT
DEVICE. WHEN RDDED TO OUTPUT COMMANDS, <, ECHO® CAUSES THE OUTFUT TO BE
ECHOED OMN THE TERMINAL.

“OUTPUT CLOSE” EMPTIES THE OUTPUT BUFFER OMTO THE DEVICE AND SAVES THE
FILE IF THE DEVICE IS FILE STRUCTURED <DISK OR MAGMNETIC TAPED.

THE “OPEN INPUT TTY:, ECHO" COMMAMD WILL RESTORE THE TERMINAL AS THE
INPUT DEVICE WITH ECHO. AFTER AN ERROR OCCURS OR “CTRLAP’ IS STRUCK.
THE TERMINAL IS RESTORED FS EOTH INPUT AND OUTPUT DEVICE

READING AND WRITIMG CAN BE RESUMED WITH PREVIOUSLY OPENED NON-TTY:
DEVICES THROUGH <OPEM RESTORE INPUT” AND <OFEN RESTORE OUTPUT 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 EWAMPLE. IF YOU WISHED TO GET LISTINGS OF SEVERAL
PROGRAMS. YOU COULD FPREPARE THE FILE “LISTAL. FD° USING EDIT OR TECO-S:

TYPE !!!1IMLISTING OF TESTA-TESTZ:"!tt!
LIBRARY CALL TESTL
WRITE ALL

TYPE !1i1!!

LIBRARY CALL TESTZ
HRITE ALL

TYPE !!1!

LIBRARY CALL TESTZ
WRITE ALL

TYPE !4

OPEN INFUT TTY:, ECHO

THEN. BY GIVING THE DIRECT FOCAL COMMAND - OPEM INPUT LISTAL”. ALL 3
PROGRAMS WOULD BE OUTPUT MITHOUT YOUR INTERVEMNTION.

NOTE: WHEM WRITING FOCAL DATA FILES. IT IS NECESSARY TO INCLUDE A
SPACE. COMMA. CARRIAGE RETURM OR OTHER DELIMITER PRECEDING
A MIMUS SIGN, OTHERWISE THE NUMBER WILL APPEAR POSITIVE WHEN
“ASKED". A PRECEDIMNG SFACE MILL BE AUTOMATICALLY “TYPEDS IF
THE INITIARL DIALOGUE RECEIVES AM RANSWER OF “YES” OR "4,3.
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OFER INRFLAT

#0FEN INFUT [OEVICE: JIFILE MAMEIL, ECHOJ CFREFARES A FILE TO BE READ
HITH “ASK" OF “FINC»

OFEN INPUT BLOOF COFENS ~BLOOP. FI© FILE FROM DSK: >

O I DTA4:RED, ECHO COPEMS CRED. FI FILE FROM DECTAPE DRIVE #4 RND
WILL ECHD OM QUTPUT DEVICE WHILE READING < RED” >

o1 PTR: (PEA2 WILL TYFE AN ©7° OM THE TERMINAL: HIT THE

: SFACE BRAR AFTER PAFER TRPE IS LOACED IN READER. &
OFEM IMPUT TTY ., ECHO <RESTORES TERMINAL TO MORMAL STATUSH

* % * CTRLAZ IS THE LAST CHARACTER IN A FOCRL DATA FILE. ATTEMFTS
TD READ PRST THE EMD-OF-FILE MILL CAUSE A <77 TO BE OUTPUT ON THE
TERMINAL AND WILL RESTORE THE TERMINAL AS INPUT DEVICE

COFEr OQLITTRLOLT
#OFEN OUTPUT (DEVICE: XFILE MAMEI . ECHO1 <(PREPRRES A FILE TO BE WRITTEM

WITH “TYPE”., “FOUTCAX OR
ECHOING FROM INPUT FILES

OFEN DUTFUT RBC COPENS “ABC. FI° TO BE WRITTEM ON THE LSk:D
00 DTA?: 22 COPEMS “ZZ. FI FILE OM DECTAFE DRIVE #70
0 PTP:, ECHO CECHOES O TTY: WHILE OQUTPUTTING TO PUNCH; BE

SURE TO GIVE AN “OUTPUT CLOSE” WHEM DONED
* 4 o OPEM QUTPUT FILES WILL BE CLOSED IF THE COMMAMD - LIBRARY SAVES
Or “LIBRARY DELETES IS GIVEN OR IF “LIBRARY GOZUE” 15 GIVEN BY A VERSION
OF A PROGREAM THAT HAS NOT BEEM SAVELD.
OFERM FRESTORE IRPFUT
#0OPEM RESTORE INFUTL. ECHOJ CRESUMES IMFUT FROM FILE?
OFEM RESTORE IHFPUT CRESUMES INFUTTING DRTR FROM A PREVIOQUSLY OFEMED

INFUT FILE AFTER USING THE TTY: WITH AN
TOPEM INFUT TTY:, ECHO" » ‘

ORI CSEMED
O f ILE CSAME FLUS ECHOR
OFErM REZTORE COUOTRUT
#0FEM RESTORE OUTPUTL, ECHOJ CRESUMES OUTPUT TO FILED

OFEM RESTORE QUTPUT CRESUMES OUTPUTTIMNG OM PREVIOUSLY OPENMED
‘ OUTPUT DEYICE AFTER USIMNG TTY:D

ORrRO CSAMED

O R 0, ECHD CEAME PLUS ECHOR

DHUTRUT CLOSE

#OUTPUT CLOSE CEMDES FILE MRITING AND SAYES OUTFUT FILE IF DEVICE
I5 FILE STRUCTURED --—-— DISK OR MAGMETIC TAPE?

o CREBREVIATION
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FILE [AMNege CHARRCTER HANOCL IMNG FROGREAMS

S a—— o—— Sp——" — i oty A W e WS SN T, WA MisotS Wt B ———— (o— S ) A oy W — A S SRS A SO WSy —

< WD =T

GROUP 1 SETS UF THE “WORDS FILE, GROUP 2 SCANS IT., ECHOING OMLY THE
WORDS WHICH START WITH THE SEARCH LETTER. DESERVE THE PROGRRAM LISTING
RHD EXECUTION: ALSO HOTE COMPUTED LINE NUMBER “P° USED IN LINE 2 €8

TO MINIMIZE TIME IM THE CHARACTER INFUT LOOP:

#WRITE ALL
C-FS/8 FOCOAL, 1971

@il @3 COMMEMT: “MWORDS” 773474 BY J. HUISHMAW OF OMSI
&1 18 OFEN OUTPUT DTR2:MORDS: OFEM OUTFUT TTY:@: ERASE
Bl 28 TYPE !"ENTER WORDS; FOLLOW EARCH WITH A SPRCE."!
g1 2B TYPE "(ENTER A SPACE BY ITSELF TO CLOSE FILEX"!!
9l 48 TYFE :35"7  "; OPEM RESTORE OQUTPUT. ECHO

Bl 36 IF (-FRESCFIMCM-1680>1. S OFPEM QUTPUT TTY:

Bl 53 TYPE !"MORE? *; OPEM RESTORE OUTPUT. ECHO

8L 78 IF (~FABSCFIMNC)-168201. 5 OUTPUT CLOSE; GOTO 2. 7

@z, 18 TYPE !"ENTER SEARCH LETTER: " SET L=FIM{WMT 1!
6z, 28 TYPE "WORDS STARTING WITH ":5 D=FOUTCLM:T ":"1:5
82, 28 OPEN IMPUT DTARZ:WORDS; SET S=laf; SET P=2 &

B2 49 SET C=FINC(; IF (FABSCL-502, 2 7; 1 (~FABSCL-C122. &
B2, 50 OPEN RESTORE IMPUT,ECHO: T !5 SET DUMMY=FOUTC)

8z €8 1 (~FABSCFINCI-SHOP; OPEN RESTORE INFUT:G 2. 4

82. 7@ OPEN IMNPUT TTY:, ECHO: TYFE !'!“DOME. "!!; QUIT

(50

ENTER WORDS; FOLLOW ERCH WITH A SPRCE:
(ENTER A SPRCE BY ITSELF TO CLOSE FILEX

7 KIMCARID
MORE? BUTLER
MORE? CRAWFORD
MORE? KAY
MORE?  POLLARD
MORE?  KLATT
MORE™?

DOME.
+GOTOD 2. 4

EMTER SEARCH LETYER: K

WORDS STARTIMNG WITH K:
KINCRID
KHY
ELATT

DOME,

*
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T RLPFPHAT

“ALPHA" ALPHABETIZES A “WORDS. FIv FILE PREFPARRED BY THE “WORDS. FC7
PROGEAM ON PARGE 14

HOTE THAT THESE PROGRAMS ARE EXAMPLES ONLY AND NOT RECOMMENDED FOR
GENERFAL. USE SINCE ERROR CHECKING THART WOULD MAKE THEM USER-ORIENTED
WAS EXCLUDED FOR THE S8KE OF BREVITY.

+MRITE ALL.
C-PS/8 FOCAL, 1371

a1 85 COMMENMT: “ALPHA® &8°1/71 BY B. SMITH OF OMSI

@l 16 OPEM INPUT DTRZ: WORDS

B1. 15 OPEN QUTFUT DTAZ:WORDS, ECHO: ERASE

a1 28 00 18; IF (LEX 2 3

g1, 25 SET LEC(1»=LE; FOR J=1, LE: SET BCJr=R{J); SET RACJI=0
o1 38 DO 16; IF <LEX 2.1

&1, 45 IF (LE~LE<{1>>1. 45; SET N=LE; GOTO 1. S

81, 45 SET MN=LE(1)

a1 59 FOR I=1,N;D0 2

Bl €0 GOTO 1.2

62 18 IF {(ACIX-BCI»?2. 4.2 2
B2. 15 FOR J=1.LEC(13; SET D=FOUTC(BCJ>D; SET BCJr=0
92, 28 TYPE " " SET I=M+1; DO 1. 25 RETURN
B2, 28 IF (I-NX; DO 2 4 TYPE " "; RETURNM
B2. 48 FOR J=1,LE; SET D=FOUTC(RCII»; SET ACJO=0
2. 50 SET I=N+1l; SET CHRMGE=CHANGE+1:; TYFE " "

B2, 18 FOR I=1, LECL): SET D=FOUTLBCI

@z 2B TYPFE *

B3, 38 QUTPUT CLOSE: TYPE ' IF <CHANGEM, 3. 4.

@3, 40 OPEN INPUT TTY:. ECHO: TYPE !, "DONE. ", ' 4 QUIT

18, 18 SET LE=@
18, 26 SET ACLE+L)=FINC); IF CACLE+1)-154>16. 2,
10, 30 IF C(ACLE+1)-166010. 4, 16. 5

16. 49 SET LE=LE+1; GOTO 1@ 2

10. 58 SET RILE+1)=0

721 AND GQUITE 124 423 ALL MUMERICS ORDERED ALPHABETICS USEFULLY
7L OAMD 124 123 ALL NUMERICS ORDERED ALPHABETICS QUITE USEFULLY
781 124 AND 423 ALL NUMERICS ORDERED RLPHABETICS QUITE USEFULLY
124 791 122 ALL AND NUMERICS ALPHABETICS ORDERED QUITE USEFULLY
124 122 721 ALL AND ALPHABETICS MUMERICS ORDERED QUITE USEFULLY
122 124 731 ALL ALPHABETICS AMD NUMERICS ORDERED QUITE USEFULLY
122 124 731 ALL ALFHABETICS AND NUMERICS ORDERED QUITE USEFULLY

DONE.
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SYMEOLS

W S G S W S W

ARITHMETIC =vYMBQL.S:

EXPONENTIATION
TYPE 372

SET K=v"2Z2

TYPE 273. 5

MULTIPLICATION
TYPE 2%4
SET H=xaZ

DIVISION
. TYPE &/2
SET X=¥/2

ADDITION
TYFE 2+2
SET H=vY+Z

SUBTRACTION
TYPE 3-X
SET K=Y-Z

ENCLOSURES

£~ CINDICATES AM INTEGER EMPOMNENTY

(OUTPUTS A 9 =~-— 32 TO THE SECOND POMWERD

(SETS ¥ EGUAL TO ¥ RAISED TO THE INTEGRAL Z POMWERD
(PRINTS AM 8% —-- THE .5 IS IGNOREDD>

C#1]

COUTPUTS AN 7870
(SETS THE MEW VRLUE OF ¥ EQUAL TO X TIMES 2O

L3 ~
COUTPUTS R 7372
(SETS » EQUAL TO ¥ DIVIDED BY 2>

L+1
COUTPUTS A “47)
(SETS ¥ EGQUAL TO ¥ PLUS Z&

-1
COUTPUTS THE WALUE OF 3-K2
(SETS ¥ EQUAL TO ¥ MINUS 20

¢3[1 AND <> MAY BE USED IN MATCHED PRIRS
TO ENCLOSE QUANTITIES WHICH ARE TO BE OPERATED
OM AS A UNIT.
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SFECIFAL CHARRACTERS :

RETURN/LINE FEED £l .
TYPE !!MEL N1 COUTPUTS 4 CARRIAGE RETURN/LINE FEEDS, THE WALUE OF
¥, FAND THEN 2 MORE CRRRIAGE RETURN-/LIME FEEDS.

CARRIAGE RETURN L#1

SEE WHAT THE “#° DOES TO LIME 16 35 FIRST WRITTEM THEN EXECUTED:
(NOTE THRT THE “ /7 AND THE “= ARE SUPERIMPOSED)

10. 35 TYPE "H=S",#, " A", 1111

AE3

TAB £:1

TAE OQUTPUTS ENOUGH SPACES SO THRT THE MEXT CHARACTER WILL BE OUTPUT
AT THE POSITION OM THE LINE INDICATED BY THE VALUE RFTER THE 7 :7.
TAE WILL HAVE NO EFFECT IF THE POSITION SPECIFIED HAS BEEN EXCEEDED.
SEE WHAT THE ~:7 DOES TO LINE 11 37 FIRST WRITTEN THEN EXECUTED:
11. 3?7 TYPE "NAME---":25, "ROGER" : 48, "AGE = ", 2#13, ! 111!

NAME——~ ROGER AGE = 26. poea

OUTPUT FORMATTER Cxld
SEE WHAT THE “&° DOES TO LIME 12 38 FIRST WRITTEM THEM EXECUTED:
12. 36 SET H=123 456 TYPE X€. B4 XK. 'S TYPE ¥ 4. 82 ¥, LT % 2.0 X LT 4 X!
123, 458

123. 5

iz4

8. 1234558098E+63
w4, 827 PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWO DECIMAL
FLACES;: “TYFE X7 ALONE GIVES PUOMERS~OF-TEM MNOTATION. “ X7 DOES NOT
CHAMGE CALCULATION PRECISIOMN:; THAT IS DONE MITH THE INITIAL DIALOGUE.

SYMBOL TRELE %

TYPE & (OUTPUTS THE LIST OF DEFINED VARIABLES NOT INCLUDINMG
PROTECTED VARIABLES. BE SURE TO USE AN OUTPUT
FORMAT (X> THAT WILL MNOT MASK PRECISION. SUB-
SCRIFTS OVER 99 MWILL NOT OUTPUT ACCURATELY. »

GUOTATION MARKS £*l

WORDS MAY BE TYPED BY ENCLOSING THEM IM GUOTES.

SEE WHRT THE " DOES TO LIMNE 14. 65 FIRST WRITTEM THEN EXMECUTED:
14. 65 TYPE “"THE ANSWER IS ", Z+&, 1!t

THE ANSHER IS5 11. 8099
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TRACE £21
THE FIRST TIME FOCAL RERDS A <7 (EXCEPT WITHIN QUOTES) IT WILL

START QUTPUTTING THE PROGRAM WHILE IT IS5 BEING EMECUTED. THE MEXT
TIME IT MEETS A 77" IT MWILL STOP OUTPUTTING THE PROGRAM.

SEE WHAT THE -7 DOES TO LINE 15 €0 FIRST WRITTEM THEM EXECUTED:
13, 60 SET X=3; 7 SET ¥Y=5 TYPE XAV, !7?

SET v=3; TYPE ¥/Y. Q. 6p0a!

A 7GD ?° COMMAMD WILL CAUSE THE WHOLE PROGRAM TO BE ~ TRACED”.

AN ATTEMPT TO READ PAST A CTRL/Z END-OF-FILE CHARACTER WILL OUTPUT
A 777 ON THE TERMINAL AND RESTORE THE TERMINAL AS THE INPUT DEVICE.

POMERS-0F-TEN LE OR &1
“E7 MAY BE CHANGED TO <& IN THE INITIAL DIALOGUE.
SEE WHAT THE “E° DOES TO LINE €. €8 FIRST WRITTEN THEN EXECUTED:

10. 0009 70050. B8 0. 8123 8. 376000E+218

RUBQUT KEY

WHEM WRITING A PROGRAM, ONE CHARACTER WILL BE DELETED FROM THE CURRENT
LINE WHEM THE RUBOUT KEY IS STRUCK:; RUBOUT MWILL ECHO AS A “% ——— THUS:
“PLHEANSSERSE. BECOMES “PLERASE”.

CTRL/C (PRESSING “CTRL® AND “C° AT THE SAME TIME>

WILL RETURN USER TO THE FS/8 MONITOR WHEM FOCAL IS USING PS/8
ROUTINES -~-— THE “LIBRARY EXIT- COMMAND IS5 PREFERRED FOR
LEAVING PS/8 FOCAL, 1971, CTRLAP IS THE BRERK CHARACTER.

CTRLAG (BELL] (PRESSING “CTRL” AND “G° AT THE SAME TIMED
USED WITH THE “MODIFY’ COMMAND TO CHANGE THE SEARCH CHARACTER.

CTRLAL (PRESSING “CTRL” AND "L’ AT THE SAME TIME)
USED WITH THE ~MODIFY” COMMAND TO SKIP TO THE NEXT SERRCH CHARACTER.

CTRLAP CPRESSING “CTRL” AND “P7 AT THE SAME TIMED
15 PS/8 FOCALY S BREAK CHARACTER -—- INTERRUFTS PROGRAM EXECUTION AND
CAUSES FOCAL TO PRINT ITS 7 »

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

IS THE LAST CHARACTER IN A PS/8 FOCAL DATA FILE. ATTEMPTS TO RERAD
PAST THE EMD-OF-FILE WILL CRUSE A 77 TO BE TYPED ON THE TERMINAL AND
WILL RESTORE THE TERMINAL AS THE INPUT DEVICE.
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LINE FEED '
USE WITH THE “MODIFY- COMMAMD TO RETAIN REMAINDER OF MODIFIED LINE.

KILL LINE (R '
WHEN WRITING A PROGRAM, - <€ DELETES EVERYTHIMG OVER TO LEFT MARGIN.
IN RESPONSE TO “ASK” COMMAND. - <€ CANCELS THE NUMBER EBEING ENTERED.

RETURN KEY :
USEC WITH THE “MODIFY” COMMAND TO DELETE REMAINDER OF MODIFIED LINE
“RETURN’ 1S A LEGAL SYMBOL FOR SEPARATING DHTH BEING REQUESTED BY

AM < ASK” COMMAND.

ALT MODE KEY ‘
IN RESPONSE TO AN “ASK” COMMAND, ALT MODE CRAUSES THE VARIABLE
TO RETRIN ITS PREVIOUS YALUE.

SPRCE KEY
IT IS A LEGAL SYMBOL FOR SEPARATING DATA REGUESTED BY AN “ASK-”.

COMMA : L.
IT IS A LEGAL SYMBOL FOR SEPHRﬁTING DATA IN “TYPE” RND “ASK” COMMANDS.
SEE WHAT THE -.,” DOES TO LINE 26. 48 FIRST WRITTEM THEN EXECUTED:
2€. 48 TYPE 2, 3.- S/6, 4273, 1 ,
2. 6983 3. 6008 6 8333 A726. 00

SEMICOLON ‘ ;1
SEPARATES COMMANDS WHEN PLACED TOGETHER ON ONE LINE.
SEE WHAT THE 7, DOES TO LINE 27. 42 FIRST WRITTEN THEN EXECUTED:
27. 42 SET ¥M=17; TYPE 3% SET X=3/7; TYFE ° LRI, 1M
o1, 6066 3. 4288
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FUMCT IOMNS

B T )

FOR MOST FUNCTIONS, A SAMPLE LIMNE IS SHOWN AMD THEN EXECUTED:
7 (R REPRESENTS THE ARGUMENT OF THE FUNCTIONS

NOTE: ARCTAMN, LOG AND EXP FUNCTIONS ARE PRECISE TO LESS THAN 7 DIGITS.
ARCTANS PRECISION IS MUCH REDUCED FOR ARGUMENTS NERR ZERO.
SINE AND COSINE ARE PRECISE TO 18 DIGITS.

FRESC(A> ABSOLUTE VALUE

EXAMPLE (WRITTEM THEN EXECUTED>:

83. 49 TYPE FRBS(~-3), FRES(2), ' 1!
I 8003 2 0008

FRDCCAX AMALOG TO DIGITAL INPUT FUNCTION
B4. 22 SET ¥=FADCCRI; TYPE !!1!

FATHC{AD ARCTANGENT ARGUMENT RANGE: 6<A<187¢6

@3. 25 TYPE FATNCL), 111G COM: OUTPUTS RADIAN AMGLE WHOSE TANGENT = 1. 60
8. 7854

~~~~~~~ TANGENT YFTAMCAYY IS MOT AVAILRBLE

TANGENT IS COMPUTED AS THE GUOTIENT (SINE/COSINEX

835, 55 TYPE FSINCLIAFCOSCL), 111 COMMENT:  OUTPUTS TANGENT OF 1 RADIAN
1. 3574 ‘

FCOSCA COSINE ARGUMENT RAMGE: ~1#1874{A<1874 J(RADIANS>
@6, 27 TYPE FCOSC12, FCOSC3A 22, 114 COM: QUTPUTS COSINES OF 14 & 1.5 RADIAN
9. 54163 8. 76?7

FDISCAD DISPLAY FUNCTION FOR DEC TYPE 24D DISPLAY

EXAMFLE :

B7. 28 SET DUMMY=FDIS(X, ¥)

WOULD CRUSE A POINT TO BE PLOTTED AT POSITION <X, ¥> ON DISPLAY

DISPLAY AND JOYSTICK FUNCTIONS FOR PS/8 FOCAL HAVE ALSO BEEN WRITTEN
FOR THE TEKTRONIX T-4882 GRAPHICS TERMINAL. SEE PAGE 13

FEXPCAD EXPONENT IAL
88. 24 TYPE FEXPCL). FEXMPCZ 47>, 1114 COM: MATURAL BASE TO THE POWER <A
2. 7183 g 7583
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FITRCAY INTEGER
02, 18 TYPE FITR(3I/2), FITR(ZZ. 7195, FITR(=-2 835, 111!
1. 0989 23 0600- 2. 8090

WARMIMNG: LACK OF PRECISION IM FOCAL. 19637 S FLOATING POINT PRCKAGE
MAY CAUSE FITRCA> TO PRODUCE ROUNDING ERRORS WITH NUMBERS OF
MORE THAN FOUR OR FIVE DIGITS. YOU MAY PROGRAM AROUND THIS
PROBLEM BY ADDING EMPIRICAL CONSTANTS TO THE FUNCTION ARGUMENT.

FLOGCA?  NATURAL LOGARITHM
18, 14 TYPE FLOGCL), FLOGC4, 2370, FLOGC1@), 1!
8. 6806 4. 4433 2 3826

FRAM > RANDOM NUMEBER
11, 22 TYPE FRAMC), FRANCD, FRANCY, FRANC Y, FRAMC), !

0. 54441 @ 773z 9 3688 0 9352 0. 8446
THE PSEUDO-RANDOM NUMBERS PRODUCED ARE PART OF A VERY LONG AND WELL
DISTRIBUTED BUT DETERMINISTIC SERIES.  YOU WILL USUALLY OBSERVE AN
EMTIRELY DIFFERENT SERIES ERCH TIME FOCAL IS INITIALIZED. HOMWEVER.
FRAMCY DOES NOT GEMERATE TRULY RANDOM NUMBERS. -

FSGNCA>  SIGN
12,24 T X1 8 FSGNC2. 782, " ", FSGNC-2923, " ", FEGMNCE», " ", FSGN(-1), 11 !!
i -1 8 -1 ,

FSIMNC(ARY SINE ARGUMENT RANGE: -1#1874<AC1074 CRADIAMNS >
13. 52 TYPE FSINCL), FSINCBY, FSINCI?-2, 225, 11
8. 8415 0. 6008~ 8. 2287

FEQTCAY SQUARE ROOT OF A POSITIVE NUMBER
14, 48 TYPE FSQTC40, FESQATII2L), FEQTC. BEES9S53), 111!
2. BEBd 19 77E7 8. 8524

FIMNCY CHARRCTER INFUT FUNCTION \

ASKS FOR A CHARACTER FROM THE TERMINAL <(OR FILE»;, EXARMPLE:

82. 14 SET A=FIN:2

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

FOUTCA?  CHARACTER OUTPUT FUNCTION
82, 25 SET DUMMY=FOUTCA>
OUTPUTS THE CHARACTER WHOSE DECIMAL ASCII CODE EQUALS “A7.

IF AN “L° WERE INFUT IN RESPONSE TO LIME % 14, “A° WOULD BE SET
EQUAL TO 284. THEN LINE 2. 25 WOULD CRUSE AN L TO BE OUTPUT.

THE “A” OM LINE 2. .29 IS A DUMMY YARIABLE. SEE DECIMAL ASCII CODES
FOR FIN{) AND FOUTCA» OM PRGE 28,



CISFLAY AND JOYSTICK FURMCTIOMN=S

N S, S COA G W, e M, A2y RIS S D WoATI WS spirS e aldats iy ko T S i @ ————

FOR THE TEKTRONIX T-4882 GRAPHIC COMPUTER TERMIMNAL

FDOISCI, e W2 ——— DIZFLAY
COORDINATES: 8 {= X < 1824 8 <= Y% < 1624

I=-1 PLOT A POINT AT {(X.¥2

I= 8 DRAW A DARK VECTOR TO (X.Y¥>»

I=+1 IF IN GRAPHICS MODE. DRAW A BRIGHT ?ECTOP TO
CX, %) OTHERWISE ENTER GRAFHICS MODE AND DRAM
A DARK YECTOR TO (X, ¥).

FaOYw C I 2 i o e —  WJJOYWEST XK

FJOY(I>» SETS VﬁRIHBLEE ®d AND %I EQUAL TO THE X AND ¥
LOCATIONAL RDDRESSES IN THE INTERACTIVE GRAPHICS UNIT.

I=-1 SETS XJ AND ¥YJ EQUAL TO LOCATIONAL ADDRESSES.
I= 8 TURNS ON JOYSTICK., WRITS FOR KEYBOARD

INPUT BEFORE READING CURSOR COORDINATES.
I=+1 RASSUMES JOYSTICK PREVIOUSLY TURNED OM BY

A FOUTCL7>; READS CURSOR IMMEDIATELY.

GRAPHICE FOUT <> CODES

1 .. HOME
17 .. TURNS ON JOYSTICK FOR FJOY<L> APPLICATION

24 .. ERASE SCREEN (REQUIRES .5 SECOND DELAYD
38 .. ENTER INCREMENTARL PLOT MODE
31 .. LEAYE GRAPHICS MODE

INCREMEMTAL FLOT MODE
FOUTC) CODES:
DIRECTION N NE E SE S SM W HM
BRIGHT POINT 32 23 24 35 26 37 328 39
DARK POINT 48 41 42 43 44 45 46 47
PROGRAM - - SRETOH"
CFOLLOMS JOYSTICK ON DIS SPLAY?
01. 10 SET I=0; FOR K=, 2, FOUT(24>;C ERASE AND FRUSE
81. 20 SET DUMMY=FJO¥(8); C WAITS FOR A KEY TO BE HIT

B1. 38 SET DUMMY=FDISCH, ¥HOLD, YHOLDI4+FDIS{1, Md. ¥JI)
01, 48 SET MHOLD=XJ; SET YHOLD=YJ; SET I=1;0G0T0 1.2

FAGE 1%

NOTE: THE VERSION OF PS/8 FOCAL USING FDIS AND FJOY FOR THE

TEKTRONIY T-4882 PROVDES 16X-208%X FEWER VARIABLES.
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MISCELLANEOU=

. S W ST W SIS SR VIR LARGIGH WAREN WS IS, G

EXPRESSIONS -—- ARITHMETIC EXPRESSIOMS IMCLUDE ANY EVALUATABLE GROUP
OF NUMBERS OR VARIABLES SUCH AS: A7, 2+3%¥ 0OR 22/7

HIGH SPEED PAPER TRPE READER CAN READ IN FOCAL FPROGRAMS:

1> TYPE - OPEN . INPUT PTR:” '
2> AFTER 7 1S TYPED OUT. HIT SPACE BAR TO RERD TAPE
3) AFTER “ 77 IS TYPED QUT, HIT “CTRL/P/

USING YOUR TERMINAL’S LOW SPEED REARDER, YOU CAN INPUT PROGRAM TAPES
BY FIRST TURNING OFF THE ECHO WITH -OPEN INPUT TTY:”; RERADING IN THE
TAPE; AND THEM TURNING ON THE ECHO WITH CTRLAP OR <OPEN INPUT TTY:. E".

THE FOLLOWING 3 LINE PROGRAM WILL ASK FOR 16 NUMBERS FROM THE RERDER:

18. 68 OPEN IMNPUT PTR:
(PS/8 WILL NOW OQUTPUT A -~ ON THE TERMINAL AND WRIT FOR YOU
TO SIGNIFY THAT THE TAPE IS LOADED BY HITTING THE SPACE BSR.
16. 65 FOR X=1, 18; ASK ACH> '
10. 76 OPEM INPUT TTY:, ECHO:; COMMENT --~ RESTORES TERMINAL TO NORMAL

HIGH SPEED PUNCH MAY BE USED TO PUNCH PROGRAM TARPES:

1> TYPE “OPEN INPUT TTY:: OPEN OUTPUT PTP:; W
_ 22 THEN TYPE “OUTPUT CLOSE: OPEM INPUT TTY:!.E-

LINE NUMBERS --- MAY RANGE FROM 1. 61 THROUGH 31, 29 BUT DO NOT IMCLUDE
WHOLE NUMBERS. VARIABLES (OR ARITHMETIC EXPRESSIONS MOT STARTING WITH
“A”> OF THE CORRECT VYALUE MAY BE USED IN PLACE OF LINE NUMBER REFERENCES
CEXAMPLE: “GOTO ¥’ > GROUP NUMBERS ARE INTEGERS FROM 1 THROUGH 31 AND
'REFERENCE GROUPS OF LINES IN “DO”, "WRITE’, AND “ERASE” COMMANDS,

MERGING PROGRAMS “A° AND “B- 1S DONE WITH A SERIES OF COMMANDS WHICH
CONVERT “A” INTO A PS/8 EDITOR COMPATIBLE DARTA FILE AND THEN BRING IT
IM “ON TOP OF FROGRAM “B” :

1> LIBRARY CALL A

2> OPEN INPUT TTY:

3» OPEN QUTPUT A (STEPS Z2-4 WILL MNOT OUTPUT ON TERMINAL)

43 QUTPUT CLOSE; OPEM INPUT TTY:, ECHO

52 LIERARY CALL B

&> OPEN INPUT A {WARIT FOR <77 ON TERMIMAL: THEM HIT “CTRLAP D
7> LIBRARY DELETE A. FD

THE MERGED PROGRAM WILL NOMW BE IN YOUR PROGRAM BUFFER.
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PRECISION --- IF 1@ DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL
DIALOGUE. YOU WILL HAVE 202 MORE YARIABLES BUT ONLY 6 DIGIT PRECISION.

PIP -—- A PS/8 SYSTEM PROGRAM WHICH CAN LIST YOUR ENTIRE DEVICE
DIRECTORY. TYPE ‘R PIP TO PS/8 MONITOR THEMN “DEVICE:/L’ TO LIST
DIRECTORY. WHEN TRANSFERRING FOCRL PROGRAM FILES WITH PIP, BE SURE
TO USE THE “/1“ OPTION AS THEY ARE CORE IMARGE FILES --- NOT ASCII!!!

PROGRAM NAMES --- MAY HAVE UP TO SIX ALPHABETIC OR NUMERIC CHHRECTERS :
FOCAL RASSUMES -.FC’ OR “. FD” EXTENSIONS FOR PROGRHM AND DATA FILE NAMES.

PROGRAM SIZE --- WITH STANDARD FEATURES, PS/8 FOCAL PROGRAMS MAY BE
7 BLOCKS LONG (ARBOUT 3508 CHARACTERS)>. 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 IM 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 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 CHARACTER BY CHARACTER USING THE
7FOUTC)” FUNCTION; INPUT OF STRINGS MAY BE HANDLED WITH THE “FINC>”

FUNCTION. LIST THE INITIAL DIARLOGUE FOR AM EXAMPLE.

THE RSK COMMAND MAY BE USED TO INPUT AND COMPARE & OR 18 CHARACTER
STRINGS (DEPENDING OM PRECISION RETAINED IN INITIAL DIALOGUE>.  IT
IS BEST TO RETAIN FEATURE “8° IN DIALOGUE WHEN USING THIS TECHNIQUE.

22. 80 ASK "ANSKWER YES OR NO? ", AN; COMMENT “YES OR NO‘ SUBROUTINE
22. 82 IF (AN-BYES)>Z2. 84, 22. 85

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

- 22. 86 SET ¥=2; RETURN

22. 88 SET X=1; RETURN

*D0 22. 8

ANSWER YES OR NO? YEP.
ANSKHER YES OR NO? NOPE
ANSWER YES OR NO? VYES

PROGRAM CONTROL WOULD THEN RETURN TO THE COMMAND FOLLOWING THE
SUBROUTINE CALL <D0’ OR “LIBRARY GOSUEB” > WITH X EQUAL TO 2.
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“YARIABLES
VARIABLES -—-— SOME EXAMPLES INCLUDE: A, ¥, 27, P2, AN, GQU, PI. NUMBER
CONLY THE FIRST TWO LETTERS WILL BE USED> --- VARIABLES MAY NOT BEGIN

NITH AN “F” OR R 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 TRBLE
WILL ONLY ACCURATELY OUTPUT SUBSCRIPTS BETWEEN @ 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/., “IF7, “GOTO’. “FOR” AND
OTHER COMMANDS. “#°, THE SYSTEM STATUS VARIABLE, IS “SET’ TO SPECIAL
CODES BY THE INITIAL DIALOGUE.

INITIAL DIALOGUE

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

(7 BLOCKS) UP TO RBOUT 5568 CARACTES <11 BLOCKS>. IF FEATURES 5

AND & ARE BOTH REQUESTED., 6 WILL BE IGNORED.

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

FEATURE CODE

‘9 NO OPTIONAL FERTURES ................ i
i N FSIN AND FCOS FUNCTIONS ............. 2
“2°  FSIN, FCOS, FLOG, FEXP AND FATN ..... 6
3 EXTENDED PRECISION <18 DIGITS> ...... S

‘47 FILE COMMANDS ............. .. ... ..... s
5 LERDING SPACE IN “"TYPE” ............. 11
- 7= AUTOMATICALLY PRINTED BY “TYPE” . i3
i ad 7 AUTOMATICALLY PRINTED BY “ASK” .. i7
8’ “&" IN POWERS-OF-TEN NOTARTION ....... -1
- FEATURES 2,3.,4 ............ ... ..ot 210
“YES” STANDARD FEARTURES 2.3,4.5 ........... 2310

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

NO EXTENDED FSIN & FCOS FSIN, FCOS, FLOG
FUNCTIONS ONLY <10 FLOG, & FEXP (2>
& DIGIT PRECISION: 222 195 118

16 DIGIT PRECISION: 1895 163 se



COoOMMANDG  EXECUTION TIMES

& & 10 DIGIT PRECISION VYERSIONS OF PS/8 FOCAL, 1371 WERE USED TO TEST
THE COMMAND EXECUTION TIMES IM MILLISECONDS ON A FDP-8 USING A TUSS
DECTRPE FOR INPUT AND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCREASE
AS LINES RRE REFERENCED TOWARD THE END OF R PROGRAM AND VYARIABLES ARE
LUSED FROM THE END OF THE SYMBOL TABLE.

COMMAND & DIG 18 DIG COMMAND é 0IG 18 DIG

ASK ¥ ..o oL iz 42 43 57 S H=MH-H ... €. 98 -
AX o 12. 83 13 69 L E L .75 8 55
AKX o 25 6% 25 96 R A s o T 8. 47 Q. 92
COMMEMT ............. 1. 59 1. 58 S H=GASG L L g 71 18 24
S e 8. 51 8. Si S HaMAH L Lo 876 18 2%
e 16. 88 48 38 2 5 XM=4d4d4444.444444 . 15 48 17 12
D1z ... 15 94 18 22 S M=444444/3F3IZIZ ... 15. 56 17 3D
FOR K=1.4; .......... 14. 24 45 81 S H=1iE1Bs/1E-18 ... ... 58 41 7YY
Fr=4,4; ............ 14. 88 44 &7 S ¥=1iEi1@6-/1E-166G .. .. 357 97 857 29
F =2 ............ 18,13 18 23 & H=FABSCY ... .. ... 6. 8% 6 15
Fox=a,168:; ........... 8@, 27 58 83 S W=FRABS<{G» ......... T.31 V. 37
GO 4.3 ....... e 14. 43 16, . 74 S H=FABSC4> (... ... .. 9. o= 2 es
G L3I . ... ... 14, 27 416 5% 5 H=FARESHY ... .. ... 7.X35 7. 48
GZ ... ... 9. 43 416 28 S m=FABS(444444)> . ... 18 €% 16 74
IF -131. 3.4 2.4, 3% .. 2B 87 23 22 S H=FIRTCGY ... 22. 79 3177
I <-134.3,1.3,1.3 ... 28. 63 23 @4 &S K=FSOTMy oL 25. 87 24, @5
I i 213,43 ..., 46. 78 12 49 S MeFSGHNCGEY L. L. 8 a1 7. o
I €151, 3,143,143 ... 28.47 22 79 S ¥=FITROGY ... ... ... 8. 29 2. 34
I C(NOL 3,143,142 ..., 48 64 28 38 S H=FRAMY ... ... 7. 42 700
I <=132,2.2 ......... 15. 85 46. 78 S HsFEWPCGY ... ... 2658 26 58
I L2222 ... .. 11,23 12 77 S H=FSIMCGY (..., 31. 62 48 28
I Cax2.2,2 ... ... 15. 864 45 88 S H=FLOSCGY ... 3332 088
I CMxZ2. 2,2 ... ... .. 12 8% 13 46 S H=FATHNCGY ... ...... 25 83 2718
"RETURN . ............. 4.42 1. 42 & H=FLOGCG> ... ...... 14. 78 48 25
R oo .51 . 81 S H=FIMCY (L., & 24 &. 38
SH=MN ... L 4. 18 4. 11 S M=FINCO+FINCY .. ... 11. 2% 11 E=
SH=L ... 6. 47 & 352 S H=(TEM FIMC(»"S1 ... 65 37 85 €8
S¥=G ........ .. ..., R N £ 4, 15 S H=FOUTCKD .. ... ... 8. 19 9. 28
SHE=d ... €. 35 & 37 S ¥=FOUTL88Y ... .. 14. 91 14 98
o R 11. 67 11. 72 S X=FOUTCRDI+FOUTCKY . A7, 28 17 22
SHE=H ... 4. 45 4. 13 S M=(49 FOUTCK2 S1 .. 82 46 82 88
S K=dddd44 ..., 7. 43 7. 48 TYPE .. 1.1 1.4z
S E=G+G L. Ll 5. 87 & 94 B .71 LT
S HA=G+1 ... ... 8. 35 2 329 T Vo L. 4132 1. 34
I R 11. 67 4174 TH# ... 1. 38 1. 32
S ¥=H+H ... ... 6. D4 & 97 T 4" 1. 46 1. 45
S V=ddddadqeH ... 18 38 16 47 T " 444444™ ... .. 3 3 23
S RK=4q4444+4444444 | 13 69 43 72 T " d4d4d44®t . 4, @S 4. 85
S H=GHGHG ... ... 2 75 279 T * dd4dd444v, L L, 4. 22 4, 22
S o K=GeCGHE) L. 1151 11 59 TH . ... o oo 16 28 26 44
S H=G"T ..., 26. 83 34 47 THY o 16. 87 27. 88
S H=4"J ... .. 29.45 36 82 TLE2S (... L oL 91, 20 163 49
SHE=4748 ..., .. ..., 31 62 3529 T BBOLES/B0Q1ES . . ... 3227 42 78
SH=4"180 ........... 185, 37 264, 78 T 160003/108688 . . . .. 18 28 28, B2
S HsH+H ..o L €. 94 & 28 T "L28 SPRCESI"! .... 7.76 7.F7
S H=G-G ........ P 6. 21 6. 35 T

28 L 11. 56 11 58
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TECHMNMICAHL RNOTES
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LORDING FPFECSS FOCRARL, A37

F5-8 FOCAL, 1571 15 ﬁ?ﬁILRBLE IN THREE FORMS:

1) A P5/8 FORMAT FILE DECTAPE CONTAINING SAVED AND BINARY FILES
OF P5/8 FOCAL AND THE 7 FILES NEEDED TO ASSEMBLE FS5.'3 FOCAL.
THIS FORM IS RECOMMENDED FOR MULTIPLE DECTAPE INSTALLATIONS.

27 R PS/3 SYSTEM TAPE TO WHICH HAYE BEEN ADDED THE FILES MEEDED
TO ASSEMBLE FS/8 FOCAL. THIS FORM IS RECOMMEMDED FOR SINGLE
DECTAPE INSTALLATIONS. NOTE: USER MUST SEND OMSI A PS-8
SYSTEM TRPE TO RECEIVE PS/8 FOCAL IN THIS FORM

33 EIGHT PAPER TAFEZ: A BIMARY TAPE OF FSA2 FOCAL AND 7 SOURCE
: TAPES. :

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

TO LORD FPS5/78 FOCAL FROM DECTAFE, MOUNT THE TAPE ON &Ri?E 1, THEM GIVE
THE FOLLOWING COMMANDS:

.ASSIGH DTRL: DSk:
. R PIP

+SYS  PFOCAL. SVY<PFOCAL. SW/'1
E 2 Wt

TO LOAD PS/8 FOCAL FROM PAFER TAPE. PLACE THE TRAPE LABELED “PFOCAL. BN/
IN THE TAFE READER AMD GIVE THE FOLLOMWING COMMANDS:

. R ABSLDR

#PTR . =182804 CALT MODED

~ LTYPE A SPACE TO READ TAFE>
. SHVE SYS :PFOCAL

P5/8 FOCAL, 1971 15 NOM SAVYED OWN THE SYSTEM DEVICE AND MAY BE RUN BY
GIVING THE P5/3 COMMAND:

. R PFOCAL

P58 FOCAL’S INITIAL DIALOGUE WILL THEN ASKE YOU IF YOU MISH TO RETAIMN
STANDARD FERTURES. TYPE -“YES” OR REFER TO PAGE 22 OF THIS MANUAL.
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BUILDIMGEG FSo5 FOOAL

PS/3 FOCAL, 1371 CAN BE BUILT FROM FOUR ASCII SOURCE FILES AND THREE
BINARY FILES  THE NECESSARY FILEZS ARE:

FOCDEF. PR DEFINITIONS OF CONSTANTS AND NEW INSTRUCTIONS FROM
FOCAL, 1263,

FOCOVR. PR ADDITIONS AND OVERLAYS TO FOCAL PROFER (MOW RESIDEMT
IN FIELD 12

FOCINT. PR INITIAL DIALOGUE <(MACHINE LANMGUAGE PORTIONX.
FOCLIB. PR LIBRARY AND FILE ROUTINES (RESIDENT IN FIELD 8>,

)

FOCAL. BN BINAEY OF FOCAL, 1363,
4WDMOD. BN FOUR-WORD FLOATIMG POINT FARATCHES.

INITAL. BN INITIAL DIALOGUE (FOCAL PROGRAM THAT IS5 NOT REQUIRED
IF INITIAL DIRLOGUE IS NOT DESIRED>. THIS FILE WRS
PRODUCED BY CREATING A FOCAL PROGRAM AND THEN PUNCHING
THE PROGRAM AREA IN BINARY.

TO BUILD PS/8 FOCAL, 1571, TRANSFER ALL THE NECESSARY FILES TO THE “DSK:”
AND GIVE THE FOLLOWING COMMAMNDS:

. R PALS ,
*PFOCAL ¢FOCDEF. FOCOVR, FOCINT, FOCLIE
. R HBSLDR

#FOCAL., 4WDMOD, PFOCAL. INITAL/1=10280%(ALT MODED
. SAYE SYS: PFOCAL

CCFOCINTS AMD “ INITAL” MAY BE OMITTEDS

“PFOCAL. 5Y7 IS NOW SAVED OM THE SYSTEM DEVICE.

TO PREPARE VERSIOMS PERMITTING THE USE OF CISPLAY AND JOYSTICK FUNCTIOMS
OF THE TEKTRONIX T-4882 GRAPHIC COMPUTER TERMINAL. INSERT FILE “FDIS”
(SERIAL INTERFACE 4284> OR - 4891 (PRRALLEL INTERFACE 4201) AFTER
“FOCDEF” IN THE COMMAND STRIMG GIVEN TO PALS. THE T-4882 VERSIONS
FROVIDE 19-28X FEMER YARIABLES.



PAGE 2&

CHANGINEG FSoOs FOOAL

FOR ADDITIONAL INFORMATION, YOU MAY COMSULT “ADYAMCED FOCAL TECHMICHL
SPECIFICATIONS” (ORDER NUMBER DEC-@8-AJEB-DL FROM THE DEC PROGRAM
LIEBRARY, DIGITAL EQUIFPMENT CORPORATION, MAYHARD., MASSACHUSETTSS.

NEARLY ALL USER PATCHES TO FOCAL. 1262 CAN BE ADDED TO P3/72 FOCAL, 1571
WITH ONLY MINOR RDAPTATIONS. SOME POINTS WHICH YOU MAY WISH TO CHECK
TO INSURE COMPATABILITY INCLUDE:

1> SOME FOCAL INTERNAL SUBROUTINES AND POINTERS HAYE BEEM CHRANGED
CE. G. "POPA” IS5 HOMW A SUBROUTINE CALL> PS/8 FOCAL ROUTINES WHICH
FERFORM IDENTICAL FUNCTIOHMS ARE INCLUDED FOR ALL COMMONLY USED
ROUTINES. 7 ,

23 IM MOST CASES, THE “HOLES” IM FOCAL, 1362 HAVE BEEN FILLED WITH
PATCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE
RELOCATED. THE YARIABLE SYMBOL TABLE AREA 15 RECOMMENDED FOR
THIS PURPOSE (CHANGE “STVYAR. TO ALLOW FOR PRTCHEZD).

35 USER-DEFIMED FUNCTIONS REQUIRE POINTERS IN "FHNTAEBF- RAND “FHTABLY.
THE “FX° AHD “FNEW" SLOTS HAVE BEEM FILLED MWITH “FIN® AND “FOUT".
RECOMMENDED FUNCTIONS TO DELETE FOR EXTRA SLOTS ARE FDIS, FADC AND
FRAN DEPEMDING ON THE NEEDS OF YOUR INSTALLATION.

4> FOCAL PROPER MOW RESIDES IN FIELD 4 (STARTING ADDRESS 16286, ANY
PATCHES TO FOCAL MUST BE LOADED INTC FIELD 4 TO OVERLAY FOCAL. THE
LIBRARY ROUTINES, PUSHDOWNM STACK. AND TEXT STORAGE USE FIELD @

THE FOCOVR. PR SOURCE FILE CONTARINS ALL PATCHES MADE BY PS/2 FOCARL TO
FOCAL PROPER AMD SHOULD BE EXAMINED TO IMNSURE THERE ARE NO CONFLICTS
WITH A USER FRTCH.

SOME TERMIMNALS HAVE “ESCAPE. OR “PREFIX’ IN PLACE OF “ALT MODE”. TO
CAUSE PS8 FOCAL TO RECOGHNIZE THE NON-ALT MODE., FIRST SAYE IT OM THE
SYSTEM DEVICE. THEN GIVE THE PSS MONITOR THE FOLLOWING COMMANDS:

. GET 3¥sS:PFOCAL

. QDT

17982/,8375 232 (ESCAPE> OR 275 (PREFIMND
™

. SAVE SYS HFOCRL

IF F5.-°8 FOCAL IS TO BE USED IM THE PREPARATION OF NUMERICAL CONTROL
TAPES, IT WILL BE HECESSARY TO MAKE A CHANGE SO THAT FOUT<141)d MWILL
NOT AUTOMATICALLY OUTPUT BOTH A CARRIAGE RETURN AND LINE FEED. TO DO
THIS FIRST SAVE P5/8 FOCAL OW THE SYSTEM DEVICE. THEW GIVE THE PS/8
MONITOR THE FOLLOWING COMMANDS: ‘

. GET SYS:PFOCAL
. ODT

17541/4451 4463
-C

. SAVE SY5:HNFOCAL

CHARACTERS OQUTPUT WITH “FOUT” WILL NOT CHANGE THE “TAB” POSITION
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INDE FOR HELP

DY LTS S IS @D e @ e B e

COorMMARND S

O S —— W ———" VR B WD

ELEMENTARY COMMANDS

D oo G S WA TG atnies

ARITHMETIC SYMBOLS

ASK
COMMENT
CONTINUE
DO
ERASE
FOR

GO

GoTO

IF
MOCIFY
QUIT
RETURN
SET
TYFE
WRITE

LIBRARY COMMANDS

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

FILE COMMANDS

OFEN INPUT

OPEM OQUTFUT

OPEN RESTORE INPUT
OFEN RESTORE OUTPUT
QUTPUT CLOSE

EXPOMENTIATION
MULTIPLICATION
DIVISION
ADDITION
SUBTRACTION

(> PAREMTHESES

] SQUARRE BRACKETS
<> ANGLE BRACKETS

i+~ % 3

SPECIAL CHARACTERS

! RETURNALIME FEED
# CARRIRGE RETURNM
o TRB
“  OUTPUT FORMATTER
¥ SYMBEOL TRBLE
" QUOTATION MARKS
? TRACE
E POWER-OF-TEM [&]
RUBOUT KEY
CTRLAC
CTRLAG [BELLI]
CTRL-L
CTRLAF
LINE FEED KEY
€ KILL LINE
RETURM KEY
ALT MODE KEY
SPACE KEY
s DOMMA
i SEMICOLON

FLIiMOCT IOMS

VR AN (TS SIS GRS NPT GO A SO

FABSC » ABSOLUTE VALUE
FRDCC >  ANALOG-DIGITAL
FRATHC » ARCTANGENT
FCOS< » COSIME

FDISC » DISPLAY

FEXPC » EXPONENTIAL
FITR: » INTEGER

FLOGC » LOG (BR3E E>
FRAMC > RANDOM HUMBER
FSGM¢ > SIGN PART

FEINC > SINE

FSQTC 2 SQUARE ROOT
FINC 3 CHARACTER INFPUT
FOUT¢ > CHARACTER OUTPUT

MISCELLANEQUS

CHANGES FROM FOCAL, 1963
DEVICE NAMES
DIRECT COMMANDS
ERROR CODES
EXPRESSIONS

FILES

HIGH SPEED READER
INDIRECT COMMANDS
INITIAL DIARLOGUE
LIME NUMBERS
MERGING FROGRAMS
MAMES OF FILES
PRECISION

PIF

PUSHDOWN LIST OVERFLOMW
SAMFLE FILES PROGRAM
SIZE OF PROGRAMS
STRINGS

SUBSCRIPTING

SUMMARY OF COMMANDS
TAB

VARIABLES

THE HELP PACKAGE FOR PS/2 FOCAL, 1971 PERMITS THE OM-LINE REVIEW OF ANY

OF THE ABOVE WORDS.

PHRASES OR SYMBOLS.

HELF 15 AVAILABLE ON A DECTRPE

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

‘HELF” IS REQUESTED WITH THE L G HELP-

THE USER IS5 WRITING A PS8 FOCAL PROGRAM.
PROGRAM (SAVED RS “FOCAL. TM" 2> WHEN HE HAS HAD ENOUGH “HELP’.

COMMAND C(YLET S GET HELP") WHILE
HE WILL BE RETURNED TO HIS
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CECIMAL ASCII CObDES

S MDD I U MR WS I U L S I > . G—— ot——. —— —

FOR FIMNC> AND FOUTCD

CODE CHRRACTER CODE CHRRARCTER CODE CHARACTER
128 CTRLASHFT/F 168 SPACE 123 A
(LEADERD igl ! 154 B
i29 CTRL/A iz “ 195 C
138 CTRL/B 162 # i9s 0
131 CTRL/C ie4 # 187 E
122 CTRLA/D 165 % 188 F
133 CTRL/E 186 & 192 G
134 CTRLAF iev - 288 H
135 CTRLAG <(BELL> 1168 « 201 I
136 CTRL/H 169 ) 202 J
137 CTRLAI 17ag * 283 K
128 LINE FEED iv1 + 204 L
139 CTRLAK 7z . 2835 M
146 CTRL/AL 173 - 285 N
141 CARRIAGE RETURN 174 . , 287 0
142 CTRLA/N 1758 / 262 P
142 CTRLAO i75 @ 209 &
144 CTRLAP iv7 1 218 R
145 CTRL/Q 78 2 211 S
14€ CTRLAR 179 =3 212 T
147 CTRL/S is8 4 212 U
148 CTRLAT 181 S 214 V-
149 CTRLAU i82 & 245 W
138 CTRLAV 82 7 216 K
151 CTRLAW ig4 & 217 ¥
152 CTRLAK 185 8 218 2
153 CTRLAY 186 ‘ 219 ¢
154 CTRLAZ 187 228 N\
1355 CTRL/SHFT/K is8 < 221 1
156 CTRL/SHFT/L 189 = 22z ©
157 CTRL/SHFTAM 1986 > 223 ¢
138 CTRLA/SHFTAN i1 7 232 ALT MODE
159 CTRLASHFTA0 192 @ 255 RUBOUT

FOUTC144> WILL OUTPUT A RETURNASLINEFEED:; FOUT<13> MWILL
OQUTPUT A CARRIAGE RETURN ONLY. CODE 144 (CTRL/P)> IS
FS/8 FOCAL’S BRERK CHARFACTER. 224 THROUGH 250 ARE
LOWER-~CASE LETTERS ONM SOME TERMINALS. MANY TERMINALS
USE SHIFT/K. /L, AND /M FOR L7, “N°, AND 7 7.

CODES & THROUGH 127 ARE SIMILAR TO 128-255 EXCEPT THAT
THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS
EQUAL TO ZERO.



COMPUTER SOFTWARE LIBRARY June, 1971

Available from: Software Development Group
Oregon Museum of Science and Industry

4015 S.W. Canyon Road
Portland, Oregon 97221 503 224-9500

A ‘B’ in the OMSI Number indicates that the software is experimental, ‘C’' is for field

testing and ‘D’ is for general release. ‘B’ and ‘C’ software is released for testing purposes
only with the approval of the Software Development Group.

OMS! NO. DESCRIPTION

1.3—-D DEMPAK ------ 120,000 character package written in G.E. Mark | BASIC
providing unsupervised public computer demonstrations. (Write-up and
BASIC source on paper tapes --—---- $25 service charge)

2.1-C CLEMS ------ (CARDIAC Language Extended Memory Simulator) Emulates
Bell Labs’ educational cardboard computer on a 4K PDP-8. (Write-up and
binary paper tapes ------ $5 service charge)

3.1-C EASY FOCAL - A 'HELP’ monitor and library system for the novice
FOCAL programmer using a 4K PDP-8 with one DECtape and disk monitor.
(Write-up and binary paper tapes ------ $5 service charge)

4.2-D PS/8 FOCAL, 1971 ----- Patches to FOCAL, 1969 providing extended
library commands, device-independent data file manipulations and character
handling capabilities through PS/8 on an 8K PDP-8 with DECtape or disk.
User must already have PS/8 from Digital Equipment Corporation.
(Write-up, binary paper tape or source/image on your DECtape ------ $5
service charge or one DECtape)

4.21-D FOCDIS ----- Same as 4.2-D but includes display and joystick functions for
the Tektronix T-4002 graphics terminal ------ serial interface.

4.22-D FOCDIP ------ Same as 4.2-D but includes display and joystick functions for
the Tektronix T-4002 graphics terminal ------ parallel interface.

4.23-D HELP for PS/8 FOCAL, 1971 ----- Provides on-line review of symbols and
commands of PS/8 FOCAL, 1971. Returns user to his own program after
he has had enough ‘HELP’. (Available on DECtape at no extra charge if
requested at the same time as PS/8 FOCAL, 1971)

5.1-C CALCOM ------ (Formerly called ‘CALC’) An interpretive calculator for the
HP-2000-B time-sharing system. Features immediate evaluation of algebraic
statements, prime factoring, approximation of real roots, quadratic equation
solving, min and max functions plus scaled graphing. (Manual and BASIC
source paper tape ------ $5 service charge)

5.11-C CALPLT - Overlays ‘CALCOM’ permitting graphing on the HP-7200-A
plotter. (No charge when requested with ‘CALCOM’)

7.1-B TECO-8 for PS/8 (April 20, 1971 revision) ------ A modified version of TECO
for the PDP-10 adapted for PS/8 from a version written by Russell Ham
for the 8K PDP-8. User must already have PS/8 from Digital Equipment
Corporation. (Write-up, binary paper tape or source/image on your DECtape
------ $5 service charge or one DECtape; DECtape version available without
charge if requested at the same time as PS/8 FOCAL, 1971)

BASIC is a trademark of Dartmouth College
FOCAL, DEC, DECtape and PDP are trademarks of Digital Equipment Corporation
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*#+ ELEMENRNTARY COrMMARKDS:

#ASKE. KW oL ACCEFT VYALUE OF » FROM INFUT DEVWICE
#COMMEMT . .. .. e IGHNORE REST OF LIME
#CONTINUE . .. e puMMyY  COMMAMND
#D0 [LINE OR GROUP NUMBERD ... ...... ... .. ... ... ... .. .... SUBROUTIME CALL
*ERASE ... e e e .. ZERD YARIABLES
+#ERASE <LINE OR GROUP NUMBERZ ... ................... DELETE LIME OR GROUF
#ERASE ALL .. ... ... ... . i DELETE ENTIRE INDIRECT PROGRAM
#FOR K=EiLl,.E2 L EZ;[COMMAMNDT . ... .... . COMMAND REPERTED JE3-E1>/EZ2+1 TIMES
#EU ... START FPROGRAM EXECUTIOM AT FIRST LINE
#GOTO <LA> ... . . oo oo L ... SEND PROGRAM EXECUTION TO LINE L1
#IF (E1>LAC. L2 L3 ... .. -, B, OR + VALUE OF E1 GIVES NEXT LIME EXECUTED
#MODIFY L1 . e EDLIT LIME L1
P STOP EAECUTION
ARETURM .. ... .. . o o L. TERMINATE A <007 OR “LIBRARY GOSUB” SUBRQUTIME
#SET H#={NUMBER. WVARIABLE OR EXFRESSIOMN> ........ SSIGH WALUE TO YARIABLE
#TYPE [NUMBERS, WARRIABLES, EXFRESSIONS, TEXT IN QUOTES. !'. # . § OR 2

#WRITE [GROUFP QR LIME MUMBERD ... ..... . ... ... . ... ... . ..... LIST PROGRAM

e LI EBRARY COMMARNCS

#LIBEARY CALL [DEVICE: JXPROGRAM NAMEZ . ... ............ LOARD SAYED FPROGRAM
+#L IBRARY DELETE C[DEVICE: IKPROGRAM NAMEZ> ... ... .. .......... UMSAYE PROGRAM
L IBERARY GOSUB C[DEVICE: J<PROGRAM NAME> [GROUP OR LIME NUMBER] ...... DO
#L IBRARY LIST [DEWICE: XFIRST FILE TO BE LISTEDI ................ CATALOG
+#L IERARY RUN [DEVICE: JXPROGREAM MAMEZ CLINE MUMBER] ........... e CHAIN
*LIBRARY SAVE [DEVICE: JKPROGRAM MAME> .. ... ... ... ... .. ...... SAYE FROGRAM

#LIBRARY EXIT .. .. e RETURM TO PS/2 MONITOR

#44 F ILE COrMMAkD=:

#0PEM INPUT [DEVICE: XFILE MAMEILL.ECHOD (.. ......... PREFARE TO READ FILE
+0PEM QUTPUT CDEVICE: XFILE NAMEIL.ECHOD . ... ... ... FREPARE TO WRITE FILE
+#0PEM RESTORE IMPUTLL.ECHOD ... .. ................. RESUME INWFPUT FROM FILE
#OPEM RESTORE OUTPUTC.ECHOD .. ... .. ... ... .. .. ... RESUME OUTPUT TO FILE
#QUTPUT CLOSE ... ... .. . o o . OUTPUTS BUFFER; CLOSES OQUTPUT FILE
===IMPUT——=, ECHD . ... .. ... ... . ... ..... INPUT IS ECHOED OM OUTPUT DEWICE
===0UTPUT—-——ECHO ... ... ... . ... ... .. ....... QUTPUT IS ECHOED OM TERMIMAL

44 EERHNERAL. FORM:

<> ENCLOSE REQUIRED TERMS AND [ ] ENCLOSE OFTIOMNAL TERMS.

“ IS5 A YARIABLE. E1, E2 AND EZ ARE ARITHMETIC EXFPRESSIONS.

Li. L2, AND LZ ARE LINE NUMBERS. LINE AMD GROUFP MNUMBERS MAY

BE REPLACED BY ANY EXPRESSIOMN NOT BEGIMMIMG WITH THE LETTER “A~.
.FC AND . FD ARE ASSUMED FROGRAM AND DATA FILE HAME EXTENSIONS.

FOLLOW COMMANDS WITH A SFACE; ONE LETTER ABEREVIATIONS FPERMITTELD.

CTRFRL.F Is F=.%Z= F7E3C3F3L_’S EREAKE CHARACTER



FSo2 FOCOAL. 12271 ERROR CODES

ERROR CODES VALID ONLY FOR &/1/71 VERSION OF PS~8 FOCAL

CODE

709.
?81.
701.
781.
?81.
8.
8.
. 85
B3
7e4.
a4,
764,
704,
a5,
e,
e,
i I
?av. .
v
s,
9.
718,
711
715,
15,
720.
722
722,
P23
P23, ¢

PE3.

8z

~m
[

215
1215
43
a1
i X
22

=
Pl

AR RN R

QWO WO

P O

e

- -

%
e e’

24,

~e
: -t

et
TEB.
P26,
)
.18
.14
.85

i
o3

vy o,

~ g
. 52
. B2
=
. B85

o~

s

NOTE:

E=FL.AMAT I 0N

MAMUAL START FROM COMSOLE

EBREAK FROM KEYBOARD VIR “CTRLAP”

BAD LINE NUMBER -

GROUP NUMBER LARGER THAMN 31

ZERO IS ILLEGHL LINE NUMBER

“DO’ REFERENCED NON-EXISTENT GROUP

“ D07 REFEREMCED NOM-EAISTEMNT LINE
NON-EXISTENT LIME AFTER 7GOTO” OR 7 IF”
ILLEGAL COMMAND , '
BAD VYARIAELE IM “FORY OR “SET” COMMAND
EACESS RIGHT TERMINATORS

ILLEGAL TERMINATOR IM “FOR” OR “SET” COMMAMND
MISSING ARGUMENT IM DISPLAY FUNCTIOM
BAD ARGUMENT IN “MODIFY COMMAMND
ILLEGAL USE OF A FUNCTIOM OR NUMEBER

TOO MANY VYARIABLES

NO OFERATOR EEFORE FARENMTHESIS

FUNCTION ARGUMENT MISSING

ILLEGARL FUNCTION OR DOUBLE OPERATORS
ENCLOSURES DO MNOT MATCH

BAD ARGUMENT IN “ERASE” COMMANMD

STORAGE FILLED EBY TEXT

INFUT BUFFER OVERFLOW

BAD RESTORE COMMAMD

ATTEMFT TO WRITE FAST EMND-OF-FILE
LOGARITHM OF ZERD REQUESTED

NO OUTPUT FILE TO RESTORE

BRD FILES < OPEN" COMMAND

DATA FILE NOT FOUND

NO INPUT FILE TO RESTORE

TOO MANY DIGITS "IN MUMBER

PUSHDOWN OVERFLOW; FPROGRAM TOO LONG

TWO PERICDS IM FILE MAME OR MO MNAME

BAD DEVICE OR 2 PRGE HAMNDLER

BRD LIBRARY COMMAMD

NO FPROGRAM MNAMED BY “SAVYE" COMMAND
APOMENT TOO LARGE OR MEGATIVE

FROGRAM NOT FOUND

“LIBRARY CALL” FROM NON-DIRECTORY DEWICE
“LIBRARY LIST  OF NOM-DIRECTORY DEVICE
DIVISION BY ZEROD

FILE ALREARDY DELETED :
CEVICE ERROR: WRITE LOCK OR PARITY
CANMOT OFEM OUTFUT FILE

IMAGIMNARY SOUARRE ROOTS REGUIRED
UNMAYAILABLE COMMAND OR FUNCTIONM

ATTEMFT TO READ PAST END-OF-FILE CIMNPUT IS5
SWITCHED TO TERMIMNAL AND PROGRAM CONTINUES)

TYPE =, TYPE », TYPE 1. OR TYPE > OUTPUTS A STRING
OF ZEROES. THIS CAW BE STOFFPED BY HITTING “CTRLAP”.

SHOULD YOU EXFERIEMCE A PS-8 MONITOR ERROR SUCH RS
ATTEMPTING TO WRITE ON AN UNSELECTED DEVICE. IT IS

EBEST TO RE-ENTER FOCAL THROUGH THE INITIAL DIALOGUE.



COMPUTER SOFTWARE LIBRARY June, 1971

Available from: Software Development Group
Oregon Museum of Science and Industry

4015 S.W. Canyon Road
Portland, Oregon 97221 503 224-9500

A ‘B’ in the OMSI Number indicates that the software is experimental, ‘C’ is for field

testing and ‘D’ is for general release. ‘B’ and ‘C’ software is released for testing purposes
oniy with the approval of the Software Development Group.

OMSI NO. DESCRIPTION

1.3-D DEMPAK ------ 120,000 character package written in G.E. Mark | BASIC
providing unsupervised public computer demonstrations. (Write-up and
BASIC source on paper tapes ------ $25 service charge)

2.1-C CLEMS ----- (CARDIAC Language Extended Memory Simulator) Emulates
Bell Labs’ educational cardboard computer on a 4K PDP-8. (Write-up and
binary paper tapes ------ $5 service charge)

3.1-C EASY FOCAL ----- A ‘HELP’ monitor and library system for the novice
FOCAL programmer using a 4K PDP-8 with one DECtape and disk monitor.
(Write-up and binary paper tapes ------ $5 service charge)

4.2-D PS/8 FOCAL, 1971 - Patches to FOCAL, 1969 providing extended
library commands, device-independent data file manipulations and character
handling capabilities through PS/8 on an 8K PDP-8 with DECtape or disk.
User must already have PS/8 from Digital Equipment Corporation.
(Write-up, binary paper tape or source/image on your DECtape ----- $5
service charge or one DECtape)

4.21-D FOCDIS ----- Same as 4.2-D but includes display and joystick functions for
the Tektronix T-4002 graphics terminal ------ serial interface.

4.22-D FOCDIP ------ Same as 4.2-D but includes display and joystick functions for
the Tektronix T-4002 graphics terminal ------ parallel interface.

4.23-D HELP for PS/8 FOCAL, 1971 - Provides on-line review of symbols and
commands of PS/8 FOCAL, 1971. Returns user to his own program after
he has had enough ‘HELP’. (Available on DECtape at no extra charge if
requested at the same time as PS/8 FOCAL, 1971)

5.1-C CALCOM ------ (Formerly called ‘CALC’) An interpretive calculator for the
HP-2000-B time-sharing system. Features immediate evaluation of algebraic
statements, prime factoring, approximation of real roots, quadratic equation
solving, min and max functions plus scaled graphing. (Manual and BASIC
source paper tape -----—- $5 service charge)

5.11-C CALPLT ----- Overlays ‘CALCOM’ permitting graphing on the HP-7200-A
plotter. (No charge when requested with ‘CALCOM’)

7.1-B TECO-8 for PS/8 (April 20, 1971 revision) ------ A modified version of TECO
for the PDP-10 adapted for PS/8 from a version written by Russell Ham
for the 8K PDP-8. User must already have PS/8 from Digital Equipment
Corporation. (Write-up, binary paper tape or source/image on your DECtape
------ $5 service charge or one DECtape; DECtape version available without
charge if requested at the same time as PS/8 FOCAL, 1971)

BASIC is a trademark of Dartmouth College
FOCAL, DEC, DECtape and PDP are trademarks of Digital Equipment Corporation
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OMS! NO. ESCRIPTION

1.3-D DEMPAK ------ 120,000 character package written in G.E. Mark | BASIC
providing unsupervised public computer demonstrations. (Write-up and
BASIC source on paper tapes -—---- $25 service charge)

2.1-C CLEMS ----- (CARDIAC Language Extended Memory Simulator) Emulates
Bell Labs’ educational cardboard computer on a 4K PDP-8. (Write-up and
binary paper tapes ----- $5 service charge)

3.1-C EASY FOCAL - A ‘HELP’ monitor and library system for the novice
FOCAL programmer using a 4K PDP-8 with one DECtape and disk monitor.
(Write-up and binary paper tapes ------ $5 service charge)
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