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I NTRODUCT I Ol'~ 

PS/S FOCAL/1971 MAKES THE DEVICE-INDEPENDENT FILE HANDLING FACILITIES 
OF PS/S DIRECTLY AVAILABLE TO FOCAL USERS. IT IS A COLLECTION OF 
PATCHES TO FOCAL} 1969 --- ~10ST PROGRAt'lSl'~RITTEN IN FOCAL} 1969 loJILL BE 
PROCESSED BY PS .... ·S FOCALJ 197:1 <SEE LIST OF DIFFERENCES ON PAGE 2). 

PS/S FOCAL/:1971 SOURCE AND BINARY FILES PLUS DEMONSTRATION PROGRAMS ARE 
AVAILABLE ON DECTAPE OR PAPER TAPE. ENCLOSE $5 OR AN EXTRA DECTAPE TO 
COVER HANDLING AND MAILING. (ADD $10 FOR DECTAPE VERSION IF YOU DO NOT 
I NCLUDE YOUR OloJN PS ..... S FORt*1ATTED DECTAPE.) SEND REQUESTS TO: 

SOFTWARE DEVELOPMENT GROUF'I OMS I I PORTLANC'J OREGON 9722:1. 

SUGGESTIONS FOR NOVICES: 

THIS MANUAL IS INTENDED AS A REVIEWING AID FOR PERSONS WHO ALREADY HAVE 
SOME FAMILIARITY WITH FOCAL. A GOOD INTRODUCTION TO FOCAL PROGRAMMING 
IS CHAPTER 1:1 OF ~PROGRAMt*1ING LANaUAGES~ (19701 $2); ALSO USEFUL IS 
THE PS/S USER~ S au I DE (NO. DEC-0S-MEFA-t'.. $3). 80TH MAIr' 8E PURCHASED 
FROM THE DEC PROGRAt*1 LIBRARY; BLDG. 3-51 MAYNARDI ~1ASS. 131754. 

TO USE PS/8 FOCAL/1971 ON DECTAPE SYSTEMS (DISK USERS SEE PAGE 24): 

1) BOOTSTRAP INTO PS/8 MONITOR; 

2) AT MULTIPLE DECTAPE INSTALLATIONS} THE AUTHORS SUGGEST THAT THE PS/S 
COMMAND ~ ASSIGN DTA:1: C'SK:'- BE GIVEN TO PERMIT THE USER TO USE HIS 
OWN DECTAPE AS THE DEFAULT DEVICE (DSK:); THIS IS REQUIRED BY THE 
-'HELP'" PACKAGE AVAILABLE ON DEC TAPE FOR PS/S FOCAL/1971; 

3) TYPE ~RUN DSK: PFOCAL-'; 

4) THE INITIAL DIALOGUE WILL ASK IF '1'OU ~.JISH TO RETAIN STANDARD FEATURES 
OF PS ..... S FOCAL 19.71. A "'1'ES'- "JILL PROVIDE 35130 CHARACTERS OF PROGRAM 
SPACE} 99 VARIABLESI 10 DIGIT PRECISIONI FILESI AND TRIG FUNCTIONS. 
SEE ... I NIT I AL D I ALOGUE'- ON PAGE 22 FOR OTHER IJPT IONS; 

5) THE'" LIBRARY EXIT'" COt'1MAND lo.lILL RETURN '1'OU TO THE PS ..... S MONITOR; 

6) A ... HELP'" PACKAGE FOR PS ..... S FOCAL 1971 IS AVAI LABLE ON DECTAPE. MOUNT 
THE HELP TAPE ON DECTAPE e'R I \IE #1.1 r'10UNT THE PS ... JS SYSTEl"'l TAPE ON 
DR I ..... E #0. '1'OU MAIr' ENTER ... HELP" ~·JH I LE l·.IR I T I NG A PSIS FOCAL PROGRAM 
BY TYP I NG THE COMt-1AND ... L G HELp.... 'lOUR PROGRA"" '" I LL BE SA ..... ED UNDER 
THE NAME ... FOCAL. TI"'1-'. It./HEN YOU DES I RE NO t-tORE HELP; YOLI lo.l I LL BE 
RETURNED TO YOUR OWN PROGRAM. SEE ALSO THE HELP INDEX ON PAGE 27; 

7) CTRL/P IS PS/S FOCAL'" S BREAK CHI=tRACTER. 

TH I 5 MANUAL l.,fAS TYPESET CIN AN I NEXPENS I VE t-1ATR I X PR I NTER MADE BY: 

CENTRONICS DATA COMPUTER CO~P_ 
ONE WALL STREET 
HUDSON~ NEW HAMPSHIRE 0305~ 
TELEPHONE <603> 883-0~~~ 
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***** CHANGES FROM FOCAL~~969: 

PROGRAMS WRITT~N IN FOCALJ1969 SHOULD REQUIRE ONL¥ ONE CH~NGE TO RUN 
UNDER PS/S FOCALJ1971: 

THE INPUT DEVICE IS SWITCHED TO THE HIGH SPEED PAPER TAPE READER 
WITH THE "'OPEN INPUT PTR:'" COMMAND AND SWITCHED BACK TO THE 
TERMINAL WITH "'OPEN INPUT TTY:JECHO'" INSTEAD OF WITH THE "'.'" 
COMMAND OF FOCALJ1969. 

OTHER CHANGES INCLUDE: 

1) EXTENDED LIBRARY FEATURES INCLUDING DEVICE-INDEPENDENT CHAINING 
AND SUBROUTINE CALLS BETWEEN PROGRAMS. 

2) FILE READING AND WRITING COMMANDSJ 10 DIGIT PRECISION, ORSTANPARD 
TRI.G FUNCT IONS MAY BE DELETED BY THE INI T IAL DIALOGUE TO ALLOW UP 
TO 222 VARIABLES WITH 5500 CHARACTER PROGRAMS; WITH ALL FEATURES 
RETAINED, 98 VARIABLES AND 3500 CHARACTERS REMAIN. SEE PAGE 22. 

3) COMPUTED LINE NUMBERS; SEE PAGE 20. 

4) TABULAT ION. 

5) IMPROVED DISTRIBUTION AND "'RANDOM'" INITIALIZATION OF "'FRAN()"', 
THE PSEUDO-RANDOM NUMBER FUNCTION. 

6) UNLIMITED LINE LENGTHS. 

7) CHARACTER MANIPULATIONS HANDLED WITH 'FIN()'" AND ... FOUT() .... 

8) FSGN(0)=0 [FSGN(0)=1 IN FOCAL, 1969J 

9) "'ERASE ALL'" AND "'MODIFY' DO NOT ERASE VARIABLES. 

10) IN ADDITION TO THE FDIS() DISPLAY FUNCTION FOR DEC"'S 34D DISPLAYJ 
VERSIONS ARE AVAILABLE WITH DISPLA¥ AND JO¥STtCK FUNCTIONS FOR 
THE TEKTRONIX T-40132 GRAPHICS TERM I NAL. 

11) 1 SPECIAL VARIABLES ARE PROTECTED FROM THE "'ERASE'" COMMAND ---
... ! ... , "'''''',AND ............... IS SET TO::l. BY THE INITIAL DIALOGUE IF 
ALL OPTIONAL FEATURES OF PS/8 FOCAL ARE! DELETED AND TO 2310 IF 
STANDARD FEATURES ARE RETAINED; SEE "'INITIAL DIALOGUE"', PAGE 22. 

12) PS/S FOCAL'S STARTING ADDRESS IS 10200 (FIELD 1). , 

CTRL~P ZS THE BREAK CHARACTER 
-- ....... --- ----- ------ ------- ....... -

NOTE: PS/8 FOCAL DATA FILES ARE COMPATIBLE WITH EDIT AND TECO-e; 
HOWEVER, PS/S FOCAL PROGRAM FILES ARE SAVED AS CORE IMAGES. 
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COMMANC·S 
-----.... --

*** DIRECT COMl"lANDS ARE 13 I VEN loJH I LE FOCAL I SIN COMMAND MODE. THEY 
ARE TYPED WITHOUT, LINE NUMBERS AND FOCAL EXECUTES THEM AS SOON AS THE 
RETURN BUTTON IS HIT --- FOR EXAMPLE: 

*T'T'PE 3+4.. ! 
7. 0000 

* 

*SET X=3: 
*SET 'T'=2 
*T'T'PE 3+X+'r'1 ! 

S. €I0ee 

* 

(FOCAL OUTPUTS THE VALUE OF 3+4) 

(OR SEVERAL COMNANDS MAo.,' SE 13 I \lEN I N SEQUENCE:) 

*** INDIRECT COMMANDS ARE USED FOR LONGER PROGRAMS. THEY ARE TYPED 
FOLLOWING LINE NUMBERS BETWEEN 1.01 AND 31.99 NOT INCLUDING INTEGERS 
AND MAYBE EXECUTED BY A DIRECT ~GO~ : 

*2. 1 SET X=3 
*2. 2 SET Y=2 
*2. 3 TYPE 3+X+Y .. ! 
*130 

S. a0ee 
* 

·COMMANC· FORt-1AT: 

THE GENERAL FORM OF EACH IS GIVEN FOLLOloJED B'r' EXAI"1PLES IN loJH I CH : 

<> ENCLOSE REQUIRED TERMS. ( 1 ENCLOSE OPTIONAL TERMS. 
() ENCLOSE COl"lMENTS. ONE LETTER ABBREV I AT IONS MA'r' BE 
USED FOR COMMAND WORDS. X REPRESENTS A VARIABLE. E1/ 
E2 ANDE3 ARE. AR I THfl1ET I C EXPRESSIONS. L1.. L2 AND L3 
ARE LINE NUMBERS. 131 IS E I THE·R A LINE OR GROUP NUMBER. 
L1/ L21 L3 AND 131 MAY BE REPLACED /.oJ I TH ANY AR I THMET.I C 
EXPRESSION NOT BEGINNING WITH THE LETTER ~A/. 

MOST COMMANDS MUST BE FOLLOWED BY A SPACE. 
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ELEMENTARY COMMANDS 
---------- --------

ASK 

(INPUT VALUES FOR VARIABLES) 

ASK "'I 
A Z 
A B2.1X.lNUMBER 
A "HOW MANY? "M· 

(EXPECTS A VALUE TO BE INPUT FOR "'I) 
(A IS THE ABBREVIATION FOR /ASK/) 
(EXPECTS THREE VALUES TO BE INPUT) 
(TYPES / HQt·J MANY" THEN SETS M EQUAL TO THE RESPONSE) 

* * * SPACEJ COMMA OR CARR I AGE RETURN ~·ULL TERMI NATE EACH NUMBER INPUT. 
TYPE A / -E-" (BACK ARROW) TO ERASE A PARTIALLY ENTERED NUMBER WHICH MA"r' 
THEN BE RE-ENTERED. ALT MODE WILL CAUSE FOCAL TO LEAVE THE VARIABLE 
t.JI TH I TS FORMER VALUE. IF / ASK I NG/ FROM A FILE --- A SPACEJ COMMA OR 
OTHER DELIMITER MUST PRECEDE A NEGATIVE SIGNI /-"1 OR THE NUMBER WILL BE 
READ AS POSITIVE. RESPONDING TO INITIAL DIALOGUE WITH" "r'ES"'OR "415/ 
t.JILL REMEDY THIS BY OUTPUTTING A LEADING SPACE WHEN USING" TYPE". 

*COMMENT 

COl"1MENT SQRT 
C 
CONTINUE 

COMMENT 

(LINES BEGINNING WITH A "C" WILL BE IGNORED) 

(COMMENTS ARE USED TO DESCRIBE PROGRAMS) 
(ABBREVIATION) 
(DUMMY LINE) 

DO 

*DO [LINE OR GROUP NUMBERJ (SUBROUTINE CALL) 

DO 7. 24 
D 4. 48 
DO 7 
DO ALL 
D G1;D 7.6 

(TELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN 
TO THE COMl"lAND FOLLO~'" I NG THE "DO"') 

(EXECUTES GROUP 7) 
(STARTS EXECUTION OF PROGRAM AT FIRST LINE) 
<EXECUTES LINE OR GROUP 131 THEN LINE 7. 6) 

* * * DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH "A/ AS 
A COMPUTED LINE NUMBER OR IT l·HLL .- DO ALL/. 

ERASE 

*ERASE CLINE OR GROUP NUMBERJ (ZEROES VAR I ABLES I F NO NUI"1BER GIVEN) 

ERASE 2.-17 
E :3 
ERASE 
ERASE ALL 

(DELETES LINE 2. 17 FROM INDIRECT PROGRAM) 
(DELETES ALL GROUP :3 LINES) 
(ZEROES ALL VARIABLES) 
(ERASES 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. 



FOR P-~J7;TYPE 3: 
FOR J-~ .. 5; DO ~7. ~ 

F X-2 .. 2 .. 8 .• T X*~0 
FOR Z=~., Y; DO 7 

FOR 

(l.J I LL T'T'PE A .- 3'" SEVEN T I 1"1ES) 
(WILL DO LINE 17. 1 FIVE TIMES) 
(l4ILL T',.'PE ... 20 413 60 80"') 
O.JI LL DO GROUP 7 ~ 'y' TIMES) 
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* * * THE"'FOR'" COMMAND IS REPEATED --- ADDING ~ (OR E2) TO E1 EACH 
C',.'CLE UNT I L E1 EXCEEDS E3. E;":ECUT I ON THEN GOES TO THE NEXT L lNE. 

*130 [LINE NUMBER] 

GO 
13 
GOTO 3. 1 
GO '? 

GO 

(STARTS EXECUTING PROGRAM AT DESIGNATED LINE) 

(STARTS EXECUTING INDIRECT PROGRAM AT FIRST LINE) 
(ABBREVIATION) 
(STARTS EXECUT I NG PROGRAI"1 AT LINE 3. 1) 
( ... TRACE FEATURE'" -- PRINTS PF~OGRAM DURING EXECUTION 

UNTIL NEXT OCCURRENCE OF ",,? ... ) 

(STARTS EXECUTING PROGRAl"l AT LINE X) 

:IF 

*IF (E~)L~[JL2 .. L3] <GOES TO LINE L~ .. L2,. OR L3 DEPENDING ON WHETHER 
E~ IS -,. 0,. OR +) 

IF (X)2. 7 .. ~. 2 .. 3. 8 
I (H-5)1. 3J~. 5 .. 1. 7 
I (B-3)2. 8 .. 7. 9;0 

(FOCAL GOES TO LINE 2.7 .. 1.2 OR 3. S IF X IS -,,0 OR +) 
(/IF'- CHECKS THE VALUE INSIDE THE PARENTHESES) 
(-" QUITS'" EXECUTION IF (B-3) IS POSITIVE) 

I (2)2. 7; T 2~ (IF Z IS NEGATIYE THEN GO TO 2.7; ELSE "'TYPE 21"') 
(IF 13:::"0 THEN GOES TO LINE Y> I (13)2. 1 .. 't',. 2. 4 

to10D:IFY 

(EDIT LINE) 

... MOD 1 F't' 3.72'" FOLLm..tED B't' A CARRIAGE RETURN AND A CHARACTER " X'" WILL 
OUTPUT LINE 3. 72 THROUGH ITS FIRST ... W' . 'YOU I"lAY THEN: 

~) 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) HI T CTRL"'L TO GO TO NEXT OCCURRENCE OF ... x·-
5) HIT CTRL .... BELL TO CHANGE SEARCH CHARACTER; THEN HIT NEl·J CHARACTER 
6) HIT .,~; TO KILL LINE OVER TO LEFT MARGIN 

QU:IT 

(TERMINATES PROGRAM EXECUTION) 

Q (ABBREVIATION) 



*RETURN 
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RETUR ..... 

(CAUSES ESCAPE FROM A SUBROUTINE TO THE COl"1MAND 
FOLLOWING THE CALLING ~DO~ OR ~LIBRAR~ GOSUB~) 

(ABBREVIATION) 

SET 

*SET ~=<NUMBERJVARIABLE OR EXPRESSION> (SETS VARIABLE VALUES) 

SET ~=37 
S A=:1.:1.0.;'P+ 32 
S ~=Y+1 
S Z=# 
S 1=0 
S X=FIN() 
S DUMMY=FOUT(20l) 

TYPE 3; 
T X 
T X .... Y-:1. 
T "HI THERE" 
T ! 
T "All! liB" ! "C" ! 
T • 
T (I) 
T tlANS: "/26+5 
T .! : 81 "*" 
T :$ 
T ::-:::1.0. 07 

T ::-:: 

(CAUSES ~Y~ TO TAKE THE VALUE 37) 
(CAUSES .- A'- TO ASSUI"lE THE VALUE OF 110 .... P+3;2) 
(SETS THE NEW VALUE OF Y EQUAL TO 1 PLUS OLD VALUE) 
(SETS 2 EQUAL TO VALUE OF PROTECTED VAR I ABLE ~ •. , ) 
(ONLY WAY TO ZERO PROTECTED VARIABLE ~I~) 
(SETS X TO DECIMAL ASCII CODE OF NEXT CHARACTER INPUT: 
(OUTPUTS LETTER "K'- AND SETS DU=203) 

TYPE 

(OUTPUTS A 3 ON THE TERMINAL OR OTHER OUTPUT DEVICE) 
(OUTPUTS THE VALUE OF X) 
(OUTPUTS THE VALUE OF THE EXPRESSION X .... Y-1) 
(OUTPUTS THE GREETING ~ HI THERE") 
(OUTPUTS A CARRIAGE RETURN.;'LINE FEED) 
(OUTPUTS CHARACTERS "A~J ~B" AND "'C" VERTICALLY) 
(OUTPUTS A CARRIAGE RETURN l..aITHOUT LINE FEED) 
(OUTPUTS VALUE OF SYSTEM STATUS VARIABLEJ "'#") 
(OUTPUTS "ANS: 31"') 
(OUTPUTS RETURN.· ... LINE FEED THEN A "*" IN POSITION 8) 
(OUTPUTS THE S~MBOL TABLE) 
(SETS THE OUTPUT FORMAT TO ALLOW UP TO 10 DIGITS 

TO BE PRINTEDJ OF ~lHICH 7 MAY BE DECIMAL PLACES) 
(FORMATS OUTPUT IN F'OWERS-OF-TEN NOTAT I ON) 

* * * THE INITIAL DIALOGUE'- S STANDAFi:D FEATURES OIJTPUTS A LEADING SPACE 
BEFORE EACH NUMBER IS "'TYPED" --- THIS PERMITS NEGATIVE NUMBERS TO BE 
READ AS NEGATIVE FROM A FILE WRITTEN IN THIS MANNER. FEATURE 6 PERMITS 
OUTPUTT I NG A ~ =" AS IN FOCAL 1 1969 < NOT RECOl"1MENDED FOR l..aR I T I NG FILES). 

WRITE 

*t..aR I TE t GROUP OR LINE NUr>lBER] (L I STS I ND I RECT F'ROGRAr>l) 

WRITE 2. 27 
W 2 
l.JRITE ALL 
W A 
vJ 
l..a G1 

<OUTPUTS LINE 2. 27 OF THE INDIRECT PROGRAM) 
(OUTPUTS GROUP 2) 

. (OUTPUTS ENTIRE INDIRECT PROGRAM) 
(ABBREVIATION FOR "'WRITE ALL;) 
(ABBREVIATION FOR'" WRITE ALL":> 
(OUTPUTS GROUP OR LINE 131 VEN BY ; G1'" ) 

* * * DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH "A; AS A 
COMPUTED LINE NUt*tBER OR IT l,HLL ~ t..aRITE ALL". "lo.lRITE" MUST BE THE 
LAST COMMAND ON A LINE. 
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LXBRF'lR'T' COMMFlNDS 

ps~e DEVXCE NFlMES~ 

SVS: 
DSK: 

SVSTEM DEVICE (DSK: IN DISK SVSTEM; DTA0: IN DECTAPE SYSTEM) 
THE DISK IN DISK SVSTEMS; DEC TAPE 10 IN DECTAPE SYSTEMS 
(THE AUTHORS SUGGEST THAT DECTAPE SVSTEMS ~ASSIGN DtA1:0SK:~) 
(~DSK:~ is ASSUMED IF A DEVICE IS NOT SPECIFIED) 

DTAa: - DTA7: DECTAPE DRIVES . 
LTA0: - LTA7: LINCTAPE DRIVES 
MTA0: - MTA7: .. MAGTAPE DRIVES 
PTR: 
PTP: 
LPT: 
TTY: 

HIGH SPEED READER 
HIGH SPeED PUNCH 
LINE PRINTER 
TERMINAL 

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

LXBRF'lR'T' CALL 

*LIBRARY CALL [DEVICE: l<PRQGRRM NAME> (LOADS SAVED PROGRAM) 

LIBRARY CALL CHISQR 
L C DTA3:PRGRAM 
L C TEST1 

(LOADS PROGRAM ~CHISQR. FC' FROM DSK:) 
(LOADS ~PRGRA~ FC' FROM DECTAPE DRIVE 13) 
(LOADS ~TEST1. FC~ FROM DSK:) 

* * * FOCAL RETURNS TO COMMAND MODE FOLLOWING A ~LIBRARY CALL'. 

LXBRFtR ..... DELETE 

*LIBRARY DELETE (DEVICE: J<PROGRAM NAME> (DELETES FILE FROM DEVICE) 

LIBRARY DELETE TTEST 
L 0 DTA7:PROG 
L 0 HOLD.FD 

(DEl.ETES PROGRAM ~ TTEST. 'FC~ FROM DSK:) 
(DEl.ETES 'PROG. FC~ FROM DECTAPE DRIVE 17) 
(DELETES DATA FILE ~HOLD. FD~) 

* * * LIBRARY DELETE ASSUMES '. FC~ FILE NAME EXTENSION; OTHERS MUST 
BE SPECIFIED. ~LIBRARY DELETE' CLOSES ANY OPEN OUTPUT FILES. 

L X BRFlR'T', G05UB 

*LIBRARY GOSUB [DEVICE:J<PROGRAM NAME> [GROUP OR LINE NUMBER] 

LIBRARY GOSUB TEXT 13. 7 

L 13 SUMSQR 
L G DTA3:X Y 7 
L G BOBO 131 

(LINE 13.7 OF 'TEXT.FCY BECOMES SUBROUTINE WHICH 
RETURNS TO THE COMMAND FOLLOWING 'GOSUB~) 

(TREATS WHOLE 'SUMSQR. FC~ PROGRAM AS SUBROUTINE) 
(TREATS GROUP. 7 OF 'X Y~ LIKE A 'DO~ SUBROUTINE) 
('GOSUB' TO LINE OR GROUP EQUAL TO VALUE OF G1. 

DO NOT USE EXPRESSIONS BEGINNING WITH ~A~. ) 

* * * IF THE VERSION OF A PROGRAM ISSUING A ~GOSUB' IS NOT SAVED~ ANY 
OPEN OUTPUT FILE IS CLOSED AND THE PROGRAM IS SAVED'AS 'FOCAL. TM' BEFORE 
EXECUTION OF THE 'QOSUB'. 
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L.XBRFlR'T' L.XST 

*LIBRARY LIST tDEVICE: ltFIRST FILE NAME TO BE LISTED] 

LIBRARY LIST 
L L 
LIBRARY LIST DTA3: 
L L DTA6:TEST 

(1.1 STSPROGRAM AND DATA FILE NA~lES WITH FOCAL 
EXTENSIONS ". FC"=PROGRAM; ".FD"=DATA FILES) 

(LISTS FOCAL .FC AND .FD FILES SAVED ON DSK:) 
(ABBREVIATION) 
(LISTS FILES SAVED ON DECTAPE DRIVE 13) 
(STARTS LISTING WITH "TEST. FC") 

* * * FILE LENGTH IS PRINTED IN BLOCKS; 1 BLOCK IS ABOUT 300 CHARACTERS. 

L.:IBRFlR'T' RUN 

*LIBRARY RUN tDEVICE:]<PROGRAM NAME> CLINE NUMBER] 

LIBRARY RUN JOHN 
L R OTA2:ZONK 
L R POP 22. 81 
L R ZOWIE E1 

(BEGINS EXECUTION OF NAMED PROGRAM) 

(LOADS "JOHN. FC" THEN BEGINS PROGRAM EXECUTION) 
(RUNS "ZONK. FC" FROM DEC TAPE DRIVE 12) 
(STARTS EXECUTING "POP.FC" AT LINE 22.81) 
(STARTS EXECUTING "ZOWIE. FC" AT LINE E1) 

* * * PROGRAMS CONTAINING "RUNS" SHOULD BE SAYED BEFORE EXECUTION. 

L.XBRFlR'T' SAVE 

*LIBRARY SAVE [DEVICE: l(PROGRAM NAME> 

LIBRARY SAVE PROD 

L S DTA6:ZAAP 
L S PRGNAM 

(SAVES INDIRECT PROGRAM PRESENTLY IN THE TEXT 
BUFFER AREA UNDER THE NAME 'PROD.FC" ON DSK:) 

(SAVES "ZAAP. FC" ON DECTAPE DRIVE 16) 
(SAYES "PRGNAM. FC" ON DSK:) 

* * * OLD "PRGNAM" IS DELETED WHEN NEW "PRGNAM' IS SAVED. THIS 
COMMAND CLOSES OPEN OUTPUT FILES. 

*LIBRARY EXIT 

L E 

L.XBRFlR'T' EX:IT 

(LEAVES FOCAL; RETURNS TO PS/8 MONITOR) 

(ABBREYIATION) , 
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F :I LE COMMANDS , 

THE EXPERIENCED PROGRAMMER MA~ READ AND WRITE PS/S COMPATIBLE DATA 
FILES WITH MAN.,,' DEVICES.' SEE PS/S DEVICE NAMES ON PAGE 7. 

PS/S FOCAL ASSUMES . FC AND . FD AS NAME EXTENSIONS FOR PROGRAM AND 
DATA FILES RESPECTIVEL~. DATA FILES ARE SAVED IN STANDARD PS/SASCII 
FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-S. PROGRAM FILES ARE 
SAVED IN CORE IMAGE FORMAT AND MA~ BE TRANSFERRED B~ PIP ON~Y WITH 
THE ~/I~ OPTION. TO PRODUCE AN ASCII FILE CONTAINING A FOCAL PROGRAM~ 
OPEN AN OUTPUT FILE; ~WRITE ALL~ THEN ~OUTPUT CLOSE~. 

THE TERMINAL (TT~:) IS PS/S 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 OUTPUT. 
BE SURE TO CLOSE ONE OUTPUT FILE BEFORE OPENING ANOTHER. 

~ ~ ECHO~ ADDEO TO THE INPUT CO"1MANDS ECHOES THE I NPUT D~TA ON THE OUTPUT 
DEVICE. WHEN ADDEO TO OUTPUT COMMANDS, rJECHO~ 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 TAPE). 

THE "OPEN INPUT TT~: .. ECHO~ COMMAND WILL RESTORE THE TERftl1NAL AS THE 
INPUT DEVICE WITH ECHO. AFTER AN ERROR OCCURS OR "CTRL/P~ IS STRUC~ 
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' COMMANDS. 

DIRECT FILE COMMANDS MA~ BE EXECUTED AS MENTIONED UNDER 'MERGING 
PROGRAMS' OR A SERIES OF DIRECT COMMANDS MA~ BE EXECUTED AUTOMATICALL~ 
FROM A FILE. FOR EXAMPLE .. , IF YOU WISHED TO GET LISTINGS OF SEVERAL 
PROGRAMS .. YOU COULD PREPARE THE FILE ~LISTAL. FD~ USING EDIT OR TECO-a: 

TYPE !!!! "LISTING OF TEST:1.-TE5T3: II ! ! ! ! 
LIBRARY CALL TEST:1. 
WRITE ALL 
TYPE !!!! 
LIBRAR~ CALL TE5T2 
ttJRITE ALL 
TYPE !!!! 
LIBRARY CALL T£ST3 
l4RITE ALL 
TYPE !!!! 
OPEN INPUT TT~: .. ECHO 

THEN .. B~ GIVING THE DIRECT FOCAL COMMAND "OPEN INPUT LISTAL~~ ALL 3 
PROGRAMS WOULD BE OUTPUT loll THOUT YOUR INTERVENT ION. 

NOTE: WHEN WRITING FOCAL DATA FILES.. IT IS NECESSARY TO INCLUDE A 
SPACE.. COMMA.. CARRIAGE RETURN OR OTHER DELIMITER PRECEDING 
A MINUS SIGN, OTHERloiISE THE NUMBER l.JILL APP,EAR POSITIVE WHEN 
~ASKED'. A PRECEDING SPACE WILL BE AUTOMATICALLY I'TYPED~ IF 
THE INITIAL DIALOGUE RECEIVES AN ANSWER OF ~~ES~ OR ~4~5'. 
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OPEN XNPLIT 

*OPEN 1 NPUT (DEV I CE: ]C FILE NAI'1E J( ,J ECHO 1 (PREPARES A FILE TO BE READ 
lolITH "ASK"- OR ./' FIN()" ) 

OPEN INPUT BLOOP (OPENS ; BLOOP. FD'" FILE FROM DSK:) 
o I DTA"1: REDI ECHO (OP.ENS ./' RED. FD"- FILE FROM DECTAPE DRIVE #4 AND 

WILL ECHO ON OUTPUT DEV I CE lotH I LE READ I NO .' RED'" > 
o I PTR: (PS/8 l'~ ILL TYPE AN ;;.." ON THE TERM I HAL; HIT THE 

SPACE BAR AFTER PAPER TAPE IS LOADED IN READER. ) 
OPEN INPUT TTY:,JECHO (RESTORES TERMINAL TO NORMAL STATUS) 

:+: :+: :+: CTRL/Z IS THE LAST CHARACTER IN A FOCAL DATA FILE. ATTEMPTS 
TO READ PAST THE END-OF-FILE WILL CAUSE A "'7'" TO BE OUTPUT ON THE 
TERMINAL AND WILL RESTORE THE TERMINAL AS I~PUT DEVICE. 

OPE...... OUTPUT 

:+:OPEN OUTPUT [DEVICE: )tFILE NANE1CIECHOJ (PREPARES A FILE TO BE WRITTEN 
lHTH "'TYPE; I .- FOUT(A)" OR 
ECHOING FROM INPUT FILE) 

OPEN OUTPUT ABC 
o 0 DTA7:22 
o 0 PTP:,J ECHO 

(OPENS .' ABC. FD" TO BE ~·JR I TTEN ON THE DSK:) 
(OPENS .' 22. F(J'" FILE ON DECTAPE DRIVE #7) 
(ECHOES ON TTY: WHILE OUTPUTTING TO PUNCH; BE 

SURE TO GIVE AN .- OUTPUT CLOSE'" ~~HEN DONE) 

:+: * * OPEN OUTPUT FILES HILL BE CLOSED IF THE COf'1MAND ... LIBRARY SAVE'" 
OR "'LIBRARY DELETE'" IS GIVEN OR IF "'LIBRARY GOSUB" IS GIVEN BY A VERSION 
OF A PROGRAI"1 THAT HAS NOT BEEN SAVED. 

OPEN RESTORE INPUT 

*OPEN RESTORE INPUTC,JECHOJ (RESUMES INPUT FROM FILE) 

OPEN RESTORE INPUT 

o R I 
o RIlE 

(RESUMES INPUTTING DATA FRelM A PREVIOUSLY OPENED 
INPUT FILE AFTER USING THE TTY; WITH AN 
; OPEN INPUT TT',.': J ECHO'" ) 

(SAME> 
(SFfF'IE PLUS ECHO) 

OPEN RESTORE OUTPUT 

*OPEN RESTORE OUTPUTC/ECHOJ (RESUMES OUTPUT TO FILE) 

OPEN RESTORE OUTPUT 

ORO 
o R O~ECHO 

*OUTPUT CLOSE 

o c 

(RESUMES OUTPUTTING ON PREVIOUSLY OPENED 
OUTPUT DEV I CE AFTER u~n NO TTY:) 

(SAME) 
(SAME PLUS ECHO) 

OUTPUT CLOSE 

(ENDS FILE HRITING AND SAVES OUTPUT FILE IF DEVICE 
IS FILE STRUCTURED --- DISK OR MAGNETIC TAPE) 

(ABBRE',/! AT 1 ON) 
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FILE AND CHARACTER HANDLING PROGRAMS ------- ----- --- ........ ----- -----..-------- ------------

GROUP 1 seTS UP THE .. ~!ORDS·' FILE. GROUP 2 SCANS I T ~ ECHO I NG ONLY THE 
WORDS WHICH START WITH THE SEARCH LETTER. OBSERVE THE PROGRAM LISTING 
AND EXECUT ION; ALSO NOTE COr-1PUTE(.'t LINE NUl"1BER .' P'" USED IN LINE 2. 60 
TO MINIMIZE TIME n~ THE CHARACTER INPUT LOOP: 

*l ... RITE ALL 
C-PS/8 FOCALJ 1971 

01. 1215 CO"'1MENT: "'l·lORDS" 7/30"'71 BY J. HU I Sl"tAN OF OMS I 
91. 10 OPEN OUTPUT DTA2: l·JORDS; OPEN OUTPUT TTY:; ERASE 
01. 29 TYPE ! II ENTER l·~ORDS;FOLLOW EACH l·l I TH A SPACE:"! 
01.38 TYPE "(ENTER A SPACE BY ITSELF TO CLOSe: FILE)"!! 
01.40 TYPE :5"7 u;OPEN RESTORE OUTPUT~ECHO 
01.5a IF (-FASS(FIN()-160)1. 5.1 OPEN OUTPUT TTY: 
01. 6a T'T'PE ! II MORE'? II; OPEN RESTORE OUTPUT J ECHO 
01.710 IF (-FABS(FIN()"';160»1.5;OUTPUT CLOSE; GOTO 2; 7 

02. 110 TYPE ! \I ENTER SEFtRCH LETTER: tI.1 SET L=F I N( ); T ! '! ! 
02. 20 TYPE II WORDS START I NG l·n TH "; S D=FOtJT <: L); Til: .. ! : 5 
02.38 OPEN INPUT DTA2:WORDS;SET 5=160;S£T P=2.6 
02.40 SET C=FIN(); IF (FABS(C-S»/2. 7; I (-FABS(L-C»2.6 
02. sa OPEN RESTORE INPUTJECHO;T !:5;S£T DUMMY-FOUT<C) 
02.60 I (-FABS(FIN()-S»P;OPEN RESTORE INPUT;G 2.4 

, 02.70 OPEN INPUT TTY:. ECHO; TYPE !! "DONE ... ! !; QUIT 
*130 

ENTER WORDS; FOLLOW EACH WITH A SPACE: 
(ENTER A SPACE BY ITSELF TO CLOSE FILE) 

7 KINCAID 
MORE? BUTLER 
MORE? CRFI~lFORD 
MORE? KAY 
... ,0RE? POLLAF~D 

r1ORE? KLATT 
MORE? 

DONE. 

*GOTO 2. 1 

ENTER SEARCH LETTER: K 

WOROS STARTING WITH K: 

KINCAID 
KAY 
KLATT 

DONE. 

* 



-""ALPHA .... 

. ' ALPHA'" ALPHABET I ZES A .- l.JORDS. Ft·... FILE PREPARED B.,.' THE .' ~"ORDS. Fe·
PROGRAM ON PAGE 11. 

F'AGE 12 

NOTE THAT THESE PROGRANS ARE EXAMPLES ONLY AND NOT RECOMMENDEO FCIR 
GENERAL USE SINCE ERROR CHECI<ING THAT ~·JOULD !'1AKE THEM USE·R-ORIEl'-nED 
WAS EXCLUDED FOR THE SAKE OF BREVIT'T'. 

*WR I TE ALL .. 
C-PS ..... s FOCAL} . 1971 

01. 05 COl"lMENT: .' ALPHA'- a.·l :1 ..... 71 a.,.1 B. SN I TH OF ONS I 
91.10 OPEN INPUT DTA~:WORDS 
91. 15 OPEN OUTPUT DTA2: l.JORDSI ECHO,; ERASE 
01.2121 DO 10; IF (LE)~3. 3: 
91. 25 SET LE(1)=LE; FOR J=1 .. LE.: SET B(J)=A(J); SET A(J)=0 
01.30 DO 10; IF (LE)13. 1 
01.46 IF (LE-LE(1»1. 45; SET N=LE;GOTO 1.5 
01.45 SET N=LE(1) 
01.513 FOR 1=1 .. N; DO 2 
01. 60 GOTO 1. 3: 

02.10 IF (A(I)-B(I»2. 4 .. 2. l 
92. 15 FOR J=1 .. LE(1); SET O=FOUT(B(.J~I); SET B(J)=0 
92.2121 TYPE It u;SET I=N+1;DO 1. 25; RETURN 
1212. 3121 IF (I -N); DO 2. 4 .• T'r'PE " "; RETURN 
1212.4121 FOR J=1 .. LE; SET D:FOUT(A(J»;SET A(J)=12I 
1212. S6 SET 1=N+1;5ET CHANGE=CHANGE+1;TYF'E " II 

03.10 FOR I=1"LE(1);5ET D=FOUT(B(I» 
03.20 T¥PE" " 
1213. let OUTPUT CL05E;T¥F'E !; IF (CHANGE) .. 3. 4~ 
03. 4121 OPEN INPUT TTY: J ECHO; TYPE ! .. "t'ONE. tt .. ! !; QUIT 

:1121. 1121 SET LE=0 
10.20 SET A(LE+1)=FIN(); IF (A(LE+1.)-154)10.3. 
1121.3121 IF (A(LE+1)-16£1):1.e. 4 .. 1£1. 5 
1121. 4e5ET LE=LE+1;GOTO :1.0.;2 
10. 56 SET A(LE+1)=£1 
*130 
791 AND QUITE 124 123 ALL NUMERICS ORDERED ALPHABETICS USEFULLY 
791 AND 124 123 ALL NIJMERI CS ORDERED ALPHABET I C5 QUI TE USEFULLY 
791 124 AND 123 ALL NUMERICS ORDERED ALPHABETICS QUITE USEFULLV 
124 79~ 123 ALL AND NUMERICS ALPHABETICS ORDERED QUITE USEFULLV 
124 123 791 ALL AND ALPHABET I CS NUI"1ER I CS ORDERED QU I TE USEFULL'r1 

123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED QUITE USEFULLY 
123 124 791 ALL ALPHABETICS AND NUMERICS ORDERED QUITE LlSEFULLV 

DONE. 

* 
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SYMBOLS 

AR%THMET%C SYMBOLS: 

E:-'-:PONENT I AT I ON 
TYPE 3 .... 2 
SET X=Y .... , 
TYPE 2 .... 3.5 

MULTIPLICATION 
TYPE 2*4 
SET X=X*, 

DI ..... ISION 
,TYPE f;/2 
SET )(=Y/2 

ADDITION 
TYPE 2+2 
SET X=Y+, 

SUSTRACTION 
TYPE 3-X 
SET X='t'-Z 

ENCLOSURES 

[~l (INDICATES AN INTEGER EXPONENT) 
(OUTPUTS A ~9~ --- 3 TO THE SECOND POWER) 
(SETS X EQUAL TO Y RAISED TO THE INTEGRAL Z POWER) 
(PRINTS AN '8~ --- THE. 5 IS IGNORED) 

t*J 
(OUTPUTS AN ~8"') 
(SETS THE NEW VALUE OF X EQUAL TO X TIMES Z) 

t/l 
(OUTPUTS A "3") 
(SETS ~: EQUAL TO Y DIVIDED SY Z) 

[+] 
(OUTPUTS A "4") 
(SETS X EQUAL TO Y PLUS Z) 

c-] 
(OUTPUTS THE VALUE OF 3-X) 
(SETS X eQUAL TO Y MINUS Z) 

()#Cl, AND <> MAY SE USED IN MATCHED PAIRS 
TO ENCLOSE QUANTITIES WHICH ARE TO SE OPERATED 
ON AS A UNIT. 
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SPECXAL CHARACTERS: 

RETURN/LINE FEED [ ! 1 ':.;: 
TYPE !!!!IX~!! (OUTPUTS 4 CARRIAGE RETURN/LINE FEEDS, THE VALUE OF 

XI AND THEN 2 MORE CARRIAGE RETURN/LINE FEEDS. 

CARRIAGE RETURN [ .. 1 
SEE WHAT THE ~ .. ~ DOES TO LINE ~e.35 FIRST WRITTEN THEN EXECUTED: 
(NOTE THAT THE ~/' AND'THE ~=~ ARE SUPERIMPOSED) 
10. 35 TYPE "X=5" ~ i .. " /"I!!!!! 
XjI!5 

TAB t : J 
TASJOUTPUTS ENOUGH SPACES SO THAT THE NEXT CHARACTER WILL BE OUTPUT 
AT THE POSITION ON THE LINE INDICATED BY THE VALUE AFTER THE ~:'. 
TAB WILL HAVE NO EFFECT IF THE POSITION SPECIFIED HAS BEEN EXCEEDED. 
SEE WHAT THE ':' DOES TO LINE ~1. 37 FIRST WRITTEN THEN EXECUTED: 
~~. 37 TYPE ItNA~lE---": 25, "ROGER" : 413, "AGE • II J 2*13, ! ! ! ! ! 
NAP1E--- ROGER AGE = 26. eeee 

OUTPUT FORMATTER [ " 1 
SEE WHAT THE ' r..- DOES TO LINE 12. 30 FIRST WRI TTEN THEN EXECUTED: 
12. 30 SET X=:123. 456JTy'PE ?6. 04 X .. ! J TYPE X 4. 02 XI !.I T X 3. 0 XI ! J T XI X, ! 

123. 456 
:123. 5 
124 
0. 1234560geeE+03 

'X4.e2' PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWO DECIMAL 
PLACES; 'TYPE " ... ALONE GIVES POWERS-OF-TEN NOTATION. "X" DOES NOT 
CHANGE CALCULATION PRECISION; THAT IS DONE WITH THE INITIAL DIALOGUE. 

SYMBOL TABLE 
TYPE $ 

[$l 
(OUTPUTS THE LIST OF DEFINED VARIABLES NOT INCLUDING 

PROTECTED VARIABLES. BE SURE TO USE AN OUTPUT 
FORMAT (~) THAT WILL NOT MASK, PRECISION.SUB
SCRIPTS OVER 99 WILL NOT OUTPUT RCCURATELY. ) 

QUOTATION MARKS Cn ] 

WORDS MAY BE TYPED BY ENCLOSING THEM IN QUOTES. 
SEE WHAT THE II DOES TO LINE 14.65 WIRST WRITTEN THEN EXECUTED: 
14.65 TYPE "THE ANSWER IS .... 3+9,,!!!!! 
THE RNSWER IS 11. 0131313 
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TRACE [1] 
THE FIRST TIME FOCAL READS A '1' (EXCEPT WITHIN QUOTES) IT WILL 
START OUTPUTTING THE PROGRAM WHILE "IT IS BEING EXECUTED. THE NEXT 
TIME IT MEETS A '1' IT WILL STOP OUTPUTTING THE PROGRAM. 
SEE WHAT THE '1' DOES TO LINE 15.60 FIRST WRITTEN THEN EXECUTED: 
15.60 SET X=3;? SET V=5;TVPE X/VI!1 

SET V=5;TVPE X/V, 9. 6000! 
A 'GO l' COMMAND WILL CAUSE THE WHOLE PROGRAM TO BE 'TRACED'. 

AN ATTEMPT TO READ PAST A CTRL/Z END-O~-FILE CHARACTER WILL OUTPUT 
A "1" ON THE TERMINAL AND RESTORE THE TERMINAL AS THE INPUT DEVICE. , 

POWERS-OF-TEN [E OR &1 
"E' MAY BE CHANGED TO "&' IN THE INITIAL DIALOGUE. 
SEE WHAT THE "E' DOES TO LINE 6.80 FIRST WRITTEN THEN EXECUTED: 
06. S0 TYPE 1E:1.17E311. 23E-2J3. 76E2171 !!!!! 
1e.0000 700e. e0 0.01230.376900E+218 

RUBOUT KEY 
WHEN WRITING A PROGRAMI ONE CHARACTER WILL BE DELETED FROM THE CURRENT 
LINE WHEN THE RUBOUT KEV IS STRUCK; RueOUT WILL ECHO AS A'" --- THUS: 
'PLWEA"'EASE" BECOMES 'PLEASE'. 

CTRL/C (PRESSING 'CTRL" AND 'C" AT THE SAME TIME) 
WILL RETURN USER TO THE PS/8 MONITOR WHEN FOCAL IS USING PS/S 
ROUTINES --- THE "LIBRARY EXIT' COMMAND IS PREFERRED FOR 
LEAVING PS/2 FOCAL/1971 .. CTRL/P IS THE BREAK CHARACTER. 

CTRL/G t BELL 1 (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 SEARCH CHARACTER. 

CT~L/P (PRESS I NG "CTRL" AND '. P'" AT THE SAME TIME) 
IS PS/8 FOCAL'S BREAK CHARACTER --- INTERRUPTS PROGRAM EXECUTION AND 
CAUSES FOCAL TO PRINT ITS '*'. 

CTRL/Z (PRESSl.NG'" CTRL" AND" Z" AT THE SAME TIME) 
IS THE LAST CHARACTER IN A PS/S FOCAL DATA FILE. ATTEMPTS TO READ 
PAST THE END-OF-FILE WILL CAUSE A "1' 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' COMMAND TO RETAIN REMAINDER OF MODIFIED LINE. 

KILL LINE [oIf] 
WHEN WRITING A PROGRAM~ ~~~ DELETES EVERYTHING OVER TO LEFT MARGIR 
IN RESPONSE TO ~ASK' COMMA~~ '~'CANCELS THE NUMBER BEING ENTERED. 

RETURN KEY 
USED WITH THE 'MODIFY' COMMAND TO DELETE REMAINDER OF ,MODIFIED LINE. 
~RETURN' IS A LEGAL SYMBOL FOR SEPARATING DATA BEING REQUESTED BY 
AN ' ASK' COMMAND. 

ALT MODE KEY 
IN RESPONSE TO AN 'ASK~' COMMAND, ALT MODE CAUSES THE VARIABLE 
TO RETAIN ITS PREVIOUS VALUE. 

SPACE KEY 
IT IS A LEGAL SYMBOL FOR SEPARATING DATA REQUESTED BY AN 'ASK'. 

COMMA [, ] 
IT IS A LEGAL SYMBOL FOR SEPARATING DATA IN 'TYPE' AND 'ASK' COMMANDS. 
SEE WHAT THE ',' DOES TO LINE 26.49 FIRST WRITTEN THEN EXECUTED: 
26. 49 TYPE 2,3,5/6" :12-3, ! !'! ! 

2.00ge 3.0009 0.9333 1.729.09 

SEMICOLON . 1:; l 
SEPARATES COMMANDS WHEN PLACED TOGETHER ON ONE LINE. 
SEE WHAT THE ';' DOES TO LINE 27.42 FIRST WRITTEN THEN EXECUTED: 
27.42 SET X=1.7; TYPE 3*X; SET X=3/7; TYPE" ", X+3, ! ! ! ! 

51.. 09a9 3:4286 



FUNCTXONS 

FOR MOST FUNCTI ONSI A SAMPLE LINE IS SHOWN AND THEN EXECUTED: 
'(A)' REPRESENTS THE ARGUMENT OF THE FUNCTIONS 
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NOTE: ARCTAN .. LOG AND EXP FUNCTIONS ARE PRECISE TO LESS THAN 7 DIGITS. 
ARCTAN'S PRECISION IS MUCH REDUCED FOR ARGUMENTS NEAR ZERO. 
SINE AND COS I HE ARE PRECISE TO :10 DIG ITS .. 

FABS<A) ABSOLUTE VALUE 
EXAMPLE <WRITTEN THEN EXECUTED): 
03.40 TYPE FABS(-3> .. FABS(2)J !!!! 

3. 0000 2. 0000 

FADC(A) ANALOG TO DIGITAL INPUT FUNCTI~N 
0~.22 SET X=FADC(A);TYPE !!!! 

FATN(A) ARCTANGENT ARGU~1ENT RANGE: 0<A<:10""6, 
05.25 TVPE FATN(1) .. !!!!;COM: OUTPUTS RADIAN ANGLE WHOSE .TANGENT = 1.00 

·0. 7854 

------- TANGENT ,. FTAN(A)'I S NOT AVAILABLE 
TANGENT IS COMPUTED AS THE QUOTIENT (SINE/COSINE) 
05.55 TY.PE FSIN(1)/FCOS(1) .. !!! !;COMMENT: OUTPUTS TANGENT OF 1 RADIAN 

:1.5574' 

FCOS(A) COSINE ARGUMENT RANGE: ~1*10-4<A<:10-4 (RADIANS) 
06.27 TYPE FCOS(:1) .. FCOS(3/2)1 !! !!; COM: OUTPUTS COSINES OF:1 &:1.5 RADIAN 

0.5403 0. 0707 

FOIS(A) DISPLAY FUNCTION FOR DEC TYPE 340 DISPLAY 
EXAMPLE: 
07.20 SET DUMMY=FDIS(X .. Y) 
WOULD CAUSE A POINT TO BE PLO~T~D AT POSITION (XIY) ON DISPLAY 

DISPLAY AND JOYST ICK FUNCT IONS FOR PS .... S FOCAL HAVE ALSO BEEN WR I TTEN 
FOR THE TEKTRONIX T-4002 GRAPHICS TERMINAL. SEE PAGE 19. 

FEXP(A) EXPONENTIAL 
08.24 TYPE FEXP(1)"FEXP(2. 17) .. !!!!; COM: NATURAL BASE TO THE POWER (A) 

2. 7:183 8. 7583 



FITR(A) INTEGER 
09. 18 TYPE FITR(3/2)~ FITR(23. 719)~ FITR(-2. 99), ! ! ! ! 

1. 0000 23. 0000- 2. e00a 
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WARNING: LACK OF PRECISION IN FOCALI1969~S FLOATING POINT PACKAGE 
MAY CAUSE ,FITR(A) 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 AROUNENT. 

FLOG(A) NATURAL LOGARITHf1 
10. 14 TYPE FLCIG(1)J FLOG(4. 237)1 FLOG(10)1 ! ! ! ! 

0. 0000 1. 4439 2. 3026 

FRAN() RANDOf'1 NUI"18ER 
11.22 TYPE FRAN()JFRAN()JFRAN()JFRAN(),FRAN()}! 

0. 5444 e. 7732 e. 36813 0. 8852 e. 8446 
THE PSEUDO-RANDO!"t NUI"1BERS PRODUCED ARE PART OF A VERY LONG AND l..rELL 
DISTRIBUTED BUT DETERMINISTIC SERIES. YOU WILL USUALLY oeSERVEAN 
ENTIREL'T' DIFFERENT SERIES EACH TIME FOCAL IS INITIALIZED. HOt·!EVER~ 
FRAN ( ) DOES NOT GENERATE TRUL'T' RANDOM NUMBERS. 

FSGN(A) SIGN 
12.34 T :Y.:1.. €I FSGNC2. 78) .. " .... FSGN(-299)J 11 II} FSGN(0)J II " .. FSGN(-1) .. ! ! ! ! 

1 -1 111 "':1 

FSIN(A) SINE ARGUI"1ENT RANGE: -1*:1.e'-'4<A<:10'-'4 
1152 TYPE FSIN(1)JFSIN(0).FSIN(37-~ 22) .. !!!! 

0.8415 e.0000- 0.2207 

FSQT(A) SQUARE ROOT OF A POSITIVE NUMBER 
:14. 40 T~IPEFSQT(4)J FSQTC3:SI:l) .. FSG!TC 0039953)1 ! ! ! ! 

2. e008 ~9. 7737 0. 0624 

FIN() CHARACTER INF'UT FUNCTION 

(RADIANS) 

ASKS FOR A CHARACTER FRON THE TERr>l I NAL (OR FILE); EXAMPLE; 
09. ~4 SET A~FIN() 
SETS .. A~ EQUAL TO THE DEC 1 totAL ASC I I CODE OF THE CHARACTER INPUT. 

FOUT(A) CHARACTER OUTPUT FUNCTION 
09. 25 SET DUMt-1Y=FOUT(A) 
OUTPUTS THE CHARACTER HHOSE DECIMAL ASCII CODe: EQUALS .. F ..... 

IF AN .. L" l~ERE INPUT IN RESPONSE TO LINE 9. 14) .. A'" WOULD BE SET 
EQUAL TO 204. THEN LINE 9. 25 WOULD CAlISE AN ~L~ TO BE OUTPUT. 
THE ... A~ ON LINE 9. 25 I S A OUI'1MY VAR I ABLE. SEE DEC I MAL ASC I I CODES 
FOR FIN() AND FOUT(A) ON PAGE 28. 



DISPLAY AND JOYSTXCK FUNCT70NS 
--....... _--- ~-- -------- ...-...-~----------. 

FOR THE TEKTRONIX T-4002 GRAPHIC COMPUTER TERMINAL 

COORDINATES: o (= X <: 1024 9 <:= Y <: 1024 

1==-1 PLOT A POINT AT (X/Y) 
1= e DRAW A DARK VECTOR TO (X;Y) , 
1=+1 IF IN GRAPHICS MODE, DRAW A 8RIGHT VECTOR TO 

(XIY)i OTHERWISE ENTER GRAPHICS MODE AND DRAW 
A DARK VECTOR TO (XIV). 

FJOYCX> ------- JOYSTICK 

FJOY( I) SETS VARIA8LES XJ AND 'TIJ EQUAL TO THE X AND Y 
LOCATIONAL ADDRESSES IN THE INTERACTIVE GRAPHICS UNIT. 

1==-1 SETS XJ AND YJ EQUAL TO LOCATIONAL ADDRESSES. 
1= 0 TURNS ON JO'T'ST I CK l.JA I TS FOR KEYBOARD 

INPUT 8EFORE READING CURSOR COORDINATES. 
I =+1 ASSUMES JOYST I CK PREY IOUSL Y TURNED ON 8'T' 

A FOUT(:t7); READS CURSOR IMMEDIATELY. 

GRAPHXCS FOUT<> CODES 

1 
17 
24 .. 
30 .. 
31 

HOME 
TURNS ON JOYSTICK FOR FJOY(:1) APPLICATION 
ERASE SCREEN <REJ;,UIRES .5 SECOND DELAY) 
ENTER INCREt"lENTAL PLOT MODE 
LEAVE GRAPH I CS 1'10DE 

INCREMENTAL PLOT MODE 

FOUT() CODES: 

DIRECTION 
BRIGHT POINT 
DARK POINT 

N NE E SE S 
32 33 34 35 36 
40 41 42 43 44 

Sl-J N Nl" 
37 39 39 
45 46 47 

PROGRAM: ..... S .. .:;ETCH ..... 

(FOLLOl-lS JOYST I CK ON D I SPLAY) 

01.10 SET 1=0; FOR K=0;. 2JFOUT(24);C ERASE AND PAUSE 
0:l. 20 SET DUMMY=FJOY(0); C t'lAITS FOR A KEY TO BE HIT 
0:l.3e SET DUMMY=FDIS(e~XHOLD~YHOLD)+FDIS(I/XJJYJ) 
0:1. 410 SET XHOLD~XJJ SET YHCILCu=Y.] .• SET 1=:1.; GOTO 1. 2 

NOTE: THE VERSION OF PS/S FOCAL USING FDIS AND FJOY FOR THE 
TEKTRONIX T-4002 PROVDES :1.10%-20% FEWER VARIABLES. 

PAGE :19 
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MXSCELLANEOUS 

EXPRESSIONS --- ARITHMETIC EXPRESSIONS INCLUDE ANY EVALUATABLE GROUP 
OF NUMBERS OR VARIABLES SUCH AS: A7~ 2+3*X OR 22/7 

HIGH SPEED PAPER TAPE READER CAN READ IN FOCAL PROGRAMS: 

:1) TYPE "OPEN.INPUT PTR:-" 
2) AFTER ... ~, IS TYPED OUTJ HIT SPACE BAR TO READ TAPE 
3) AFTER -"1' IS TYPED OUT; HIT "'CTRL/P' 

USING YOUR TERMINAL'-S LOW SPEED READER~ YOU CAN INPUT PROGRAM TAPES 
BY FIRST TURNING OFF THE ECHO WITH 'OPEN INPUT TTY:'i READING IN THE 
TAPE; AND THEN TURNING ON THE ECHO WITH CTRL/P OR "'OPEN INPUT TTY:JE .... 

THE FOLLOWING 3 LINE PROGRAM WILL ASK FOR :10 NUMBERS FROM THE READER: 

:10. 60 OPEN INPUT PTR: 
(PS/2 WILL NOW OUTPUT A .-~/ ON THE TERMINAL AND WAIT FOR YOU 
TO SIGNIFY THAT THE TAPE IS LOADED BY HITTING THE SPACE BAR. ) 

:10.65 FOR X=:1;:10;ASK A(X) 
:10.70 OPEN INPUT TTY:} ECHO; COMMENT --- RESTORES TERMINAL TO NORMAL 

HI GH SPEED PUNCH MAY BE USED TO PUNCH PROGRAr-1 TAPES: 

:1) TYPE "OPEN I NPUT TTY:; OPEN OUTPUT PTP:; l;.V 
2) THEN TYPE "'OUTPUT CLOSE;OPEN INPUT TTY:JE-" 

LINE NUMBERS - •. - MA'.,. RANGE FROM 1.0:1 THROUGH 3:1.99 BUT DO NOT INCLUDE 
WHOLE NUMBERS. VARIABLES <OR ARITHMETIC EXPRESSU)NS NOT STARTING WITH 
'-A') 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'" I '-l"RITE" ~ AND ... ERASE' COMMANDS. 

MERGING PROGRAf'lS "A" AND" 8" IS Dt)NE ~.JITH A SERIES OF COMMANDS WHICH 
CONVERT "A'" INTO A PS/S EDITOR COMPATIBLE DATA FILE AND THEN BRING IT 
IN "'ON TOP'" OF PROGRAM "'8" : 

:1) LIBRARY CALL A 
2) OPEN INPUT TTY: 
3) OPEN OUTPUT A (STEPS 3-4 loHLL NOT OUTPUT ON TERMINAL) 
4) OUTPUT CLOSE; OPEN INPUT TTY:JECHO 
5) LIBRARY CALL B 
6) OPEN INPUT A (WAIT FOR "1'" ON TERMINAL; THEN HIT "CTRL/P') 
7) LIBRARY DELETE A. FD 

THE MERGED PROGRAM l.Jl LL NOW BE I N YOUR PROGRAI'1 BUFFER. 
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PRECISION -- IF 1.8 DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL 
DIALOGUEI YOU WILL HAVE 28? MORE YARIABLES BUT ONLY 6 DIGIT PRECISION. 

PIP --- A PSI'S SYSTEM PROGRAM WHICH CAN LIST YOUR ~NTtRE DEVICE 
DIRECTORY. TYPE' R PIP" TO PSI'S MONITOR THEN ' DE\iICE: /L" TO lIST 
DIRECTORY. WHEN TRANSFERRING FOCAL PROGRAM FILES WITH PIP" at! SURE 
TO USE THE '/1' OPTION AS THEY ARE CORE IMAGE FILES --- NOT ASCII!!! 

PROGRAM NAMES -~- MAY HAYEUP TO SIX ALPHABETIC OR NUMERIC ~ACTERS. 
FOCAL ASSUMES '.FC' OR '.FD' EXTENSIONS FOR PROGRAM AND DATA FILE NAMES. 

PROGRAM SIZE --- WITH STANDARD FEATURES.. PSI'S FOCAL PROGRAMS MAY IBE 
7 BLOCKS LONG (ABOUT 3~ee CHARACTERS). IF FILES ARE DELETED THROUGH 
THE INITIAL DIALOGUE, 1.1. BLOCK PROGRAMS ARE POSSIBLE. 

PUSHDOWN LIST OVERFLOW --- WHEN A PROGRAM USES A ' DO' OR ' LIBRARY GOstJB' 
COMMAND; FOCAL RECORDS THE LOCATION IN ITS PUSHDOWN LIST SO THAT. IT CAN 
, RETURN' TO THE NEXT COMMAND AFTER COMPLET ING THE ' DO' SUBROUTINE. IF 
TOO ~Y SUBROUTINES ARE REQUESTED.. THE LIST WILL OVERFLOW.· TO REMEDY 
THIS SI TUATION, REDUCE THE NUMBER OF BLOCKS OR SUBROUT INES IN PROGRAM. 

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

HELLO 
1.22. 5 
$".9~ 
NOW IS THE TIME FOR ALL GOOD MEN .... 
T£5T34 

THE ABOVE STRINGS WERE TYPED BY SURROUNDING. THEM WITH QUOTATION 
MARKS AS IN LINE 22. 2~: 

. 22. 2~ TYPE " HELLO"! 

STRINGS HAY ALSO, BE PRINTED OUT CHARACTER BY CHARACTER USING THE 
'FOUT()' FUNCTION; INPUT OF STRINGS MAY BE ·HANDLED WITH THE 'FIN()' 

. FUNCTION. LIST THE INITIAL DIALOGUE FOR AN EXAMPLE. 

THE ASK COMMAND MAY BE USED TO INPUT AND COMPARE 6 OR 1.8 CHARACTER 
STRINGS (DEPENDING ON PRECISION RETAINED IN INITIAL . DIALOGUE). ' IT 
IS 8EST .TO RETAIN FEATURE'S' IN DIALOGUE WHEN USING THIS TECHNIQUE. 

22. S8 ASK II ANSWER YES OR NO? ", AN; COMMENT 'YES OR NO' SUBROUTINE 
22.S2 IF (AN-eYES) 22. S4 .. 22. 86 
22. 84·IF (AN-eNO)22. S .. 22. 88 .. 22. 8 
22.86 SET X-2;RETURN 
22.88 SET X-1.JRETURN 

*DO 22.·S 
ANSWER YES OR NO? YEP. 
ANSWER YES OR NO? NOPE 
ANSWER YES OR NO? YES 

PROGRAM CONTROL WOULD THEN RETURN TO THE COMMAND FOLLOWING THE 
. SUBROUTINE CALL (' DO' OR ; LIBRARY GOSUB') WITH X EQUAL TO 2. 



VARJ:ABLES 

YARIABLES --- SOME EXAMPLES INCLUDE: A, X, Z7, P2, AN, QU, PI, NUMBER 
(ONLY THE FIRST TWO LETTERS WILL BE USED) --- YARIABLES MAY NOT BEGIN 
WITH AN 'F' OR A DIGIT. 

SUBSCRIPTING' --- YARIABLES MAY HAVE UNIQUE SUBSCRIPTS FROM -2848 
THROUGH 2847 ALTHOUGH THE TOTAL NUMBER OF YARIABLES IS STILL LIMITED 
BY CHOICES MADE IN THE INITIAL DIALOGUE. NOTE THAT THE SYMBOL TABLE 
WILL ONLY ACCURATELY OUTPUT SUBSCRIPTS BETWEEN 8 AND 99. 

PROTECTED VARIABLES --- , ! ... , ' .... AND ..... CANNOT BE 'TYPEO','ASKED' 
OR ZEROED WITH THE 'ERASE' COMMAND DIRECTLY BUT ARE OTHERWISE NORMAL 
VARIABLES AND MAY BE USED AS SUCH IN 'SET', 'IF', , GOTO', 'FOR'" AND 
OTHER CQMMANOS. '.", THE SYSTEM STATUS VARIABLE, IS 'SET' TO SPECIAL 
CODES BY THE INITIAL DIALOGUE. 

J: N J: T X FlL 0 X FU ... OQUE 

INITIAL DIALOGUE --- ASK FOCAL"S INITIAL DIALOGUE FOR "'HELP" WHICH WILL 
LIST OPTIONS OTHER THAN STANDARD FEATURES. B'1' NOT RETAINING FILES 
(FEATURE 14) PROGRAM SPACE IS INCREASED FROM ABOUT lSee CHARACTERS 
(7 BLOCKS) UP TO ABOUT ssee CARACTES (~~ BLOCKS). IF FEATURES 5 
AND 6 ARE BOTH REQUESTED, 6 WILL BE IGNORED. ' . 

THE SYSTEM STATUS YARIABLE, .... '., LIKE'!'" AND' ..... CANNOT BE ,'TYPED' 
'ASKED' OR 'ERASED' BUT IS OTHERWISE A NORMAL VARIABLE. THE SYSTEM 
STATUS VARIABLE IS "'SET' TO THE PRODUCT OF THE CODES REPRESENTING 
FEATURES CHOSEN IN THE INITIAL DIALOGUE. 

FEATURE CODE 
-~-~~~----~---~----------~----~~~--~-~~~- --~-
'8' NO OPTIONAL FEATURES ........ ........ ~ 
'~, FSIN AND FCOS FUNCTIONS . . . . . . . . . . . . . 2 
'2" FSIN, FCOS, FLOG, FEXP AND FATN ..... 6 
"3' EXTENDED PRECISION (~8 DIGITS) .. .... 5 
'4' FILE COMMANDS .............. ......... 7 
.. 5' LEADING SPACE IN .. TYPE' ............ ~ ~1 
'6' '.' AUTOMATICALLY PRINTED BY 'TYPE'. ~3 
~7' ':' AUTOMATICALLY PRINTED BY 'ASK'.. ~7 
, 8' , &' IN POWERS-OF-TEN NOTATION . . . . . . . -~ 
, 9' FEATURES 2" 3, 4 .... . . . . . . . . . . . . . . . . . . 2~8 

"YES" STANDARD FEATURES 2,3,4,5 ........... 23~8 

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

6 DIGIT PRECISION: 
3..8 DIGIT PRECISION: 

NO EXTENDED 
FUNCTIONS 

222 
~e5 

FSIN & FCOS 
ONLY (~) 

~96 
~63 

FSIN, FCOS, FLOG 
FLOG, & FEXP (2) 
~----------~----

~~e 
98 
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COMMAND EXECUTION TIMES 

6 & ~e DIGIT PRECISION VERSIONS OFPS/S FOCAL~~97~ WERE USED TO TEST 
THE COMMAND EXECUTION TIMES IN MILLISECONDS ON A PDP-B USING A rU55 
DECTAPE FOR INPUT AND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCREASE 
AS LINES ARE REFERENCED TOWARD THE END OF A PROGRAM AND VARIABLES ARE 
USED FROM THE END OF THE SYMBOL TABLE. 

COMMAND 6 DIG ~9 DIG 

ASK X ............... ~3. 42 ~3. 57 
A X . . . . . . . . . . . . . . . .. :13. 98 ~3. 09 
A X~ X . . . . . • . . . . • . . .. 25. 69 25. 96 
COMMENT ............. ~. 50 ~. 50 
C .. . . . . . . . . . . . . • . . . . 0. 5~ 0. 5:1 
DO ~. 3 . . . . . . . . . . . . .. ~6. 06 ~8. 38 
D 1. 3 . . . . . . . . . . . . . .. 15. 91 1B. 22 
FOR X=~J1; .......... 14. 94 1~ 0:1 
F X-~~1; ............ 14.60 14.67 
F X=1~2; ............ 18; ~3 18.23 
F X=1~1e; ........... 50.27 50.63 
GO ~. 3 . . . . . . . . . . . . .. :14. 43 16. 74 
a ~ 3 .. ~ ............ 1~ 27 ~~ 59 
G Z . . . . . . . . . . . . . . . . . 9. 45 10. 28 
IF (-1)1. 311./3,1. 3 .. 20. 87 23. 22 
I (-1)1. 3~1. 3~1. 3 ... 20.69 23.04 
I (L)1. 3 .. 1.311. 3 .... 16.78 19.10 
I (1)·1.3 ... 1.3 .. 1.3 .... 29.47 22.79 
I <N)1. 1 .. 1. 3 .. 1. 3 .... 18.04 20.38 
I (-1)21 2 .. Z ......... 15.85 16.79 
I (L)Z .. Z .. Z .......... 11.93 12.77 
I (1)Z .. Z .. Z . . . . . . . . .. 15. 04 15. as 
I (N)Z~Z .. Z .......... 12.63 13.46 

. RETURN . . . . . . . . . . . . . . 1. 42 1. 42 
R •• . . • • . • • . . . . . . . . . . • 61. . 61 
S X=N . . . . . . . . . . . . . . . 4. 19 4. 1:1 
S X=1' . . . . . . . . . . . . . . . 6.47 6.52 
S x=a . . . . . . . . . . . . . . . 4. :15 4. 15 
5 X=4 .. . . . . . . . . . . . . . 6. 35 6. 37 
5 X-1+1 ............. 11. 67 :1~. 72 
S X=H .. . . . . . . . . . . . . . 4. ~6 4.18 
5 X-444444 . .. . . . . . . . 7.43 7.46 
S X=G+G ............. 6.87 6.9:1 
5 X=G+~ ............. 9.35 9.39 
S X=:1+:1 ............. ~:1. 67 1~. 71 
S X=H+H ............. 6.94 6.97 
S X·444444+H . . . . . . .. :10. 38 ~0. 47 
S X=444444+444444 . .. 11. 69 :13. 72 
S X=G+O+O . . . . . . . . . . . 9. 75 9. 79 
S X=G+(O+O) ......... ~~. 5~ 1:1.59 
S X=G-J ............. 26. sa 34.47 
S X=4-J ............. 2~ 15 36.82 
5 X=4-10 ............ 31. 62~ 39.29 
S X·4 .... 100 ., ......... ~S5. 37 261. 78 
S X=H+H ............. 6.94 6.98 
S x-a-G ............. 6.9:1 6.95 

COMMANO 6 Olu :10 DIG 

S X=H-H ............. 6.99 7.02 
S X=G*G ............. 7.75 8.55 
S X=H*H . . . . . . . . . . . . . 8. 47 9. 98 
S X-G/G ... , .•....... 8.71 10.34 
S X-H/H ............. 8.76 10.39 
S X=444444/444444 ... ~5. 48 17. ~2 
S X=444444/333333 . .. ~5. 56 :17. 35 
5 X=1E:10/1E-10 . . . . .. 50.:1:1 79. 77 
S X=:1E:100/:1E-:100 .... 357. 57 657. 90 
S X=FAeS() .......... 6.09' 6.:15 
S X=FABS(G) ., ....... 7.31 7.37 
S X.FABS(4) ......... 9.59 9.66 
S X.FRBS(H) " ....... 7.35 7.40 
S X.FABS(444444) .... 10.69 10.74 
5 X=FSQT(G)-. . . . . . . .. 2~ 79 3~ 77 
S X=FSQT(4) ......... 25. 07 34. 06 
S X=FSGN(G) ......... 8.01 7.90 
S X=FITR(G) ......... 9.29 9.34 
5 X-FRAN() .......... 7.43 7.50 
S X=FEXP(G) ......... 26. sa 36. 56 
S X=FSIN(G) ......... 31. 69 48. 29 
S X=FCOS(G) ......... 33.32 50.06 
S X=FATN<G) ......... 25.09 37. ~0 
S X=FLOG<G) ......... 14: 78 48.25 
S X=FIN() ........... 6.24 6.30 
S X=FIN()+FIN() ..... :1~. 29 1:1.38 
S X=CTEN FIN()'Sl ... 65.37 65.60 
S X=FOUT(K) ......... 9.19 9.26 
5 X.FOUT<~80) ....... 1~. 9:1 ~~. 98 
5 X=FOUT.(K)+FOUT(K) 17. 20 17. 29 
S x=c~e FOUT(K)'Sl .. 82.46 82.88 
TYPE .. . . . . . . . . . . . . . . 1. 19 1. :19 
T ..... . . . . . . . . . . . . . . . 71 .71 
T I •••.•••••..•••••• 1. 32 ~. 34 
T • . . . . . . . . . . . " . . . . ~. 38 :1. 38 
T $I 4 II ••••••••••••••• 1. 46 1. 46 
T " 444444" ......... 3.38 3.38 
T •• 444444"! ........ 4.06 4.06 
T .. 444444"1! ....... 4.29 4.29 
T H . . . . . ... . . . . . . . . .. 16. 20 26. 49 
T Hoi! ............... 16. ·87 27.05 
T ~E25 .............. 91.20 :163.49 
T 0901£5/000:1E5 .. . .. 33. 27 43. 78 
T :1.0000£V100009 . . . .. 18. 20 20. 83 
T lie 20 SPACES ltl! .... 7. 76 7. 77 
T : 20..! ............. :1:1. 56 :1:1.. 59 
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TECH" ... ::r CAL .. -.lOTE:::; 

LOADING PS~S FOCAL~~97~ 

PS ... '8 FOCALI1971 IS AVAILABLE IN THREE FORl"lS: 

1) A PS ..... 8 FORI"1AT FILE DECTAPE CONTA I N I NG SAVEl) AND B I NAR'T' FILES 
OF Ps ..... a FOCAL AND THE 7 FILES NEEC'EC· TO ASSEI"1BLE PS ... ··S FOCAL. 
THIS FORM IS RECOMI"1ENDED FOR f'1ULTIPLE DECTAPE INSTALLATIONS. 

2) A ps ..... a SYSTEM TAPE TO WHICH HAVE BEEN ADDED THE FILES NEE[>ED 
TO ASSEMBLE PSo"'8 FOCAL. THIS FORM IS RECONMENDED FOR SINGLE 
DECTAPE INSTALLATIONS. NOTE: USER talUST SEND 01"151 A PS.,"S 
S''''STEt1 TAPE TO RECE I '..IE PSo"'8 FOCAL IN TH I S FORl"l. 

:3:) EIGHT PAPER TAPES; A BINAR'''' TAPE OF PS ..... S FOCAL ANtl 7 SOURCE 
TAPES. 

FORMS 1) AND 2) ARE AVAILABLE ~HTH DEMONSTRATIONS AND THE "HELP'" 
PACKAGE. 

TO LOAD Ps ..... a FOCAL FROl'l DECTAPEI MOUNT THE TAPE ON DRIVE 1 .. THEN GIVE 
THE FOLLOl·J I NG CONl"lANDS: 

· ASSIGN DTA1: DSK: 
· R F'I? 
*S·."S : PFOCAL. SY~PFOCRL. SV / I 
* ... ·C 

TO LOAD Ps ..... a FOCAL FROM PAPER TAPE.. PLACE THE TAPE LABELED " PFOCAL. BN'" 
IN THE TAPE READER AND GIVE THE FOLLOlo.lING COI'1fo1ANDS: 

· R RBSLDR 
*PTR : =:1.12120121$ (AL T f'10C'E) 
~ (TYPE A SPACE TO READ TAPE) 
· SAYE S''''S: PFOCAL 

PS,.,'S FOCAL 1971 IS NOloJ SAVED ON THE S·."STEM CIEVICE AND 1"1A'." BE RUN BY 
GI ..... ING THE PS/8 COI"1MAND: 

· R PFOCAL 

PS .. ~S FOCAL"'S INITIAL t'lALOGUE lULL THEN ASK YOU IF 'YOll l·HSH TO RETAIN 
STANDARD FEATURES. TYPE "'YES'" OR REFER TO PAGE 22 OF THIS MANUAL, 
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eUXLDXNG PS~S FOCAL 

PS/8 FOCAL~~97~ CAN BE BUILT FROM FOUR ASCII SOURCE FILES AND THREE 
BINARY FILES. THE NECESSARY FILES ARE: 

FOCDEF.PA DEFINITIONS OF CONSTANTS AND NEW INSTRUCTIONS FROM 
FOCAL~ ~969. 

FOCOVR. PA ·ADDITIONS AND OVERLA'iS TO FOCAL PROPER (NOW RESIDENT 
IN FIELD ~). 

FOCINT. PA INITIAL DIALOGUE (MACHINE LANGUAGE PORTION) ... 

FOCLIB. PA LIBRARY AND FILE ROUTINES (RESIDENT IN FIELD 0). 
) 

FOCAL. BN BINARY OF FOCAL~~969. 

4WDMOD. SN FOUR-~"'ORD FLOATING POINT PATCHES. 

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

TO BUILD PS/8 FOCAL~~97~J TRANSFER ALL THE NECESSARY FILES TO THE ~DSK:~ 
AND GIVE THE FOLLOl~ ING COMMANDS: 

.R PALS , 
*PFOCAL~FOCDEFIFOCOVRIFOCINT~FOCLIB 
. R ABSLDR 
*FOCALI4WDMODIPFOCALI INITAL/~=~0200$(ALT MODE) 
• SAVE SYS: PFOCAL 

e FOC I NT'" AND ~ INITAL'" MAYBE OMITTED) 

... PFOCAL.SV'" IS NOW SAVED ON THE SYSTEM DEVICE. 

TO PREPARE VERSIONS PERMITTING THE USE OF C'ISPLA'y' AND JOYSTICK FUNCTIO»~ 
OF THE TEKTRONIX T-4002 GRAPHIC COMPUTER TERMINALI INSERT FILE "'FDIS'" 
(SERIAL INTERFACE 4804) OR "'480~'" (PARALLEL INTERFACE 480~) AFTER 
"'FOCDEF'" IN THE COMMAND STRING GIVEN TO PALS. THE T-4002 VERSIONS 
PROVIDE 10-20~ FEWER VARIABLES.' 
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CHANGXNG PS/S FOCAL 

FOR ADDITIONAL INFORMATIONJ YOU MAY CONSULT ~ADVANCED FOCAL TECHNICAL 
SPECIFICATIONS" (ORDER NUI"18ER DEC-08-A.J88-DL FROM THE DEC PROGRAf'l 
L I BRAR'T', DIG I TALEQU I PMENT CORPORATION.. 1"1AiT'NARl») MASSACHUSETTS). 

NEARL Y ALL USER PATCHES TO FOCAL .. :1969 CAN BE ADf)ED TO PS/8 FOCAL.. 1971 
l41TH ONL'T' MINOR A()APTATIONS. SOf'lE POINTS lo.iHICH YOU !'lA't' lHSH TO CHEC~: 
TO INSURE COMF'ATAB ILl TfT' I NCLUI:)E : 

1) SOME FOCAL INTERNAL SUBROUTINES ANI.) POINTERS HAVE BEEN CHANGED 
(E. O. .. POPFI'" IS Nm..t A SUBROUT I NE CALL). PS/8 FOCAL ROUT I NES t.,fH I CH 
PERFORM I DENT! CAL FUNCT IONS AF.:E I NCLUDED FOR ALL COI'1MONL'T' USED 
ROUTINES. 

2) IN MOST CASES .. THE ... HOLE5'~ IN FOCAL .. 1969 HAVE BEEN FILLED l.,fITH 
PATCHES. A USER ROUTINE ~·JHICH USES THESE LOCATIONS 1'11)5T BE 
RELOCATEI). THE VARIABLE SllMBOL TABLE AF.:EA IS RECClI'1MENDEt) FOR 
THIS PURPOSE (CHANGE .' STVAR" TO ALLOW FOR PATCHES), 

::n USER-DEFINED FUNCTIONS REQUIRE POINTERS IN ... FNTABF" AND "FNTABL'·. 
THE" F'X'" AND'" FNEl·V SLOTS HAVE BEEN FILLEt· ~.uTH "FIN'" AND" FOUr·', 
RECOl"ll'lENDED FUNCTIONS TO DELETE FOR e:::-::TRA SLOTS ARE FDIS~ FADe ANI) 
FRAN DEPEND 1 NO ON THE Nt::EI,)S OF VOIJR 1 NSTALLAT ION. 

4) FOCAL PROPER NOW RESIDES IN FIELD :1. (STARTING ADDRESS 10200>. ANY 
PATCHES TO FOCAL MUST BE LOADED INTO FIELD :1. TIJ OVERLA'fl FOCAL. THE 
LIBRARY ROUT I NES.. PUSHDOl"N STACK.. AN!) TEXT STORAGE USE F I EL[:' e. 

THE FOCOVR. PA SOURCE FILE CONTA I NS ALL PATCHES MAt\E BV ps ..... a FOCAL TO 
FOCAL PROPER AND SHOULD BE E~-<AMINEO TO INSURE THERE ARE NO CONFLICTS 
WITH A USER PATCH. 

SOME TERMINALS HAVE ... ESCAPE" OR ~. PREFI;'-~'~ IN PLACE OF .' ALT NODE·#. TO 
CAUSE PS ..... B FOCAL TO RECOGNIZE THE NON-ALT MOOE. FIRST SAVE IT ON THE 
SYSTEM DEVICE. THEN GIVE THE PS/B MONITOR THE FOLLOWING COMMANDS: 

· GET SYS: PFOCAL 
· ODT· 
:1.7002 ..... 0375 233 (ESCAPE) OR 376 (PREFI:>O 
· .... C 
· SAVE S*",5: ;'-;FOCAL 

IF F'S/8 FOCAL IS TO BE USED IN THE PREPARATION OF NUMERICAL C(INTROL 
TAPES# ITl41LL BE NECESSARt.r' TO 1'1AKE A CHANGE SO THAT FOIJT(:t4:l) ~HLL 
NOT AUTO~lATICALLY OUTPUT BOTH A CAF.:RIAGE RETURN AND LINE FEED. TO DO 
THIS FIRST SAVE PS .... S FOCAL ON THE SIT'STEl"l DEVICE.' THEN GIVE THE PS ..... S 
MONITOR THE FOLLOWING COMMANDS: 

· GET SYS: PFOCAL 
.ODT 
:1.754:1./445:1 4463 
'-·c 
· SAVE S*T'S: NFOCAL 

CHARACTERS OliTPUT l-.lITH ... FOUT'" l.JILL NOT CHANGE THE'" TAB" POSITION. 



COMMA,...OS 

ELEMENTARY COMMANDS 

ASK 
COMMENT 
CONTINUE 
DO 
ERASE 
FOR 
GO 
GOTO 
IF 
MODIFY 
QUIT 
RETURN 
SET 
TYPE 
WRITE 

LIBRARY COMMANDS 
~-~~~-----~~-------

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

FILE COMMANDS 

OPEN INPUT 
OPEN OUTPUT 
OPEN RESTORE INPUT 
OPEN RESTORE OUTPUT 
OUTPUT CLOSE 
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:INOE>=: FOR HELP _ ........ ----- ----- --_ ........ 

SYMBOLS 

ARITHMETIC SYMBOLS 

- EXPONENTIATION 
* MULTIPLICATION 
/ DIVISION 
+ ADDITION 
- SUBTRACTION 
<> PARENTHESES 
t lSQUARE BRACKETS 
<> ANGLE BRACKETS 

SPECIAL CHARACTERS 

RETURN/LINE FEED 
• CARRIAGE RETURN 
. TAB 
X OUTPUT FORMATTER 
• SYMBOL TABLE 
.. QUOTAT I ON !"lARKS 
? TRACE 
E ~ :~~~~~O~~~EN [& J 

CTRL/C 
CTRL/G [BELL] 
CTRL/L 
CTRL/P 
LINE FEED KEY 

of KILL LINE 
RETURN KEY 
ALT MODE KEY 
SPACE KEY 

I COMMA 
; SEMICOLON 

FUNCTXONS 
------..-"'--

FABS( ) 
FADC( ) 
FATN( ) 
FCOS( ) 
FDIS( ) 
FEXP( ) 
FITR(· ) 
FLOG( ) 
FRAN( ) 
FSGN< ) 
FSIN( ) 
FSQT( ) 
FIN< ) 
FOUT( ) 

ABSOLUTE VALUE 
ANALOG-DIGITAL 
ARCTANGENT 
COSINE 
DISPLAY 
EXPONENTIAL 
INTEGER 
LOG (BASE E) 
RANDOM NUMBER 
SIGN PART 
SINE 
SQUARE ROOT 
CHARACTER INPUT 
CHARACTER OUTPUT 

M1:SCELLANEOUS 
..-.. ..... - ...... - .......... ------
CHANGES FROM FOCALJ~969 
DEVICE NAMES 
DIRECT COMMANDS· 
ERROR CODES 
EXPRESSIONS 
FILES 
HIGH SPEED READER 
INDIRECT COMMANDS 
INITIAL DIALOGUE 
LINE NUMBERS 
MERGING PROGRAMS 
NAMES OF FILES 
PRECISION 
PIP 
PUSHDOWN LIST OVERFLOW 
SAMPLE FILES PROGRAM 
SIZE OF PROGRAMS 
STRINGS 
SUBSCRIPTING 
SUMMARY OF COMMANDS 
TAB 
VARIABLES 

THE HELP PACKAGE FOR Ps/S FOCALI~97~ PERMITS THE ON-LINE REVIEW OF ANY 
OF THE ABOVE WORDSJ PHRASES OR SYMBOLS. HELP IS AVAILABLE ON A DECTAPE 
WHICH SHOULD BE MOUNTED ON DRIVE .~ HAVING BEEN ASSIGNED THE NAME ~DSK:' 
~ HELP~ IS REQUESTED WITH THE ' L G HELP'" COMMAND ("LET'S GET HELp·') WHILE 
THE USER IS WRITING A PS/S FOCAL PROGRAM. HE WILL BE RETURNED TO HIS 
PROGRAM (SAYED AS "'FOCAL. TM"') '''HEN HE HAS HAD ENOUGH '" HELP'" . 



DECXMAL ASCXX CODES 

FOR FXN<> AND FOUT<> 

CODE CHARACTER 
--~- ---~-----~-

:1.28 CTRLI"SHFT/P 
(LEADER) 

:1.29 CTRL./A 
:1.30 CTRL/B 
:l.3:1. CTRLI"C 
:1.32 CTRL/D 
133 CTRL/E 
134 CTRL/F 
135 CTRL/G (BELL) 
136 CTRL/H 
137 CTRL/I 
U8 LINE FEED 
:1.39 CTRL/K 
:1.48 CTRLA 
14:1. CARRIAGE RETURN 
142 CTRL/N 
:1.43 CTRL/O 
:1.44 CTRL/P 
:145 CTRL/Q 
:1.46CTRL/R 
:147 CTRL/S 
148 CTRL/T 
149' CTRLt"'U 
150 CTRL/V 
:151 CTRL/W 
152 CTRL/X 
153 CTRL/Y 
154 CTRL/Z 
:1.55 CTRL/SHFT/K 
:136 CTRL/SHFT/L 
:1.57 CTRL/SHFT/M 
:1.58 CTRL/SHFT/N 
:159 CTRL/SHFT/O 

CODE CHARACTER 

:1.60 SPACE 
161 ! 
:1.62 .. 
:1.63 • 
:1.64 $ 
165 :Y. 
166 & 
:1.67 ' 
:1.68 ( 
169 ) 
:1.70 lie 

:1.7:1. + 
:172 " 
:1.73 -
:1.74 . 
175 / 
:1.76 0 
:1.77 :1. 
!L78 ;2 
:179 3 
:1.80 4 
18!L 5 
182 6 
183 7 
1.84 8 
1.85 9 
:1.86 : 
:1.87 ; 
!LSS < 
!LS9 -
199 > 
:1.9:1. ? 
!L92 @ 

CODE CHARACTER 

:1.93 A 
:1.94 B 
!L95 C 
!L96 D 
:197 E 
!L98 F 
!L99 G 
200 H 
20:1. I 
202 J 
203 K 
204 L 
205 M 
206 N 
207 0 
20S P 
209 Q 
2:1.0 R . 
2:1.:1. S 
2:1.2 T 
2:1.3 U 
2:1.4 Y , 
21.5 W 
2:1.6 X 
21.7 Y 
2:18 Z 
2:1.9 [ 
220 " 
22:1. 1 
222 "" 
223 ~ 
253 ALT MODE 
255 RUBOUT 

FOUT(!L4:1.) WILL. OUTPUT A RETURN .... L.INEFEED; FOUT(1.3) WIL.L. 
OUTPUT A CARRIAGE RETURN ONL.Y. CODE :1.44 (CTRL/P) IS 
PS/8 FOCAL'S BREAK CHARACTER. 224 THROUGH 250 ARE 
LOWER-CASE LETTERS ON SOME TERMINALS. MANY TERMINAL.S 
USE SHIFT /K.. /L."AND I'M FOR ' ['.. '" ""'.. AND '" ]'" . 

CODES 0 THROUGH :1.21 ARE SIMILAR TO :128-255 EXCEPT THAT 
THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS 
EQUAL TO ZERO. 
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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. 

OMSI NO. 

1.3-D 

2.1-C 

3.1-C 

4.2-D 

4.21-D 

4.22-D 

4.23-D 

5.1-C 

5.11-C 

7.1-B 

DESCRIPTION 

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

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) 

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) 

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 sourcelimage on your DECtape ------ $5 
service charge or one DECtape) 

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

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

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 PSIS FOCAL, 1971) 

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) 

CALPL T ------ Overlays 'CALCOM' permitting graphing on the HP-7200-A 
plotter. (No charge when requested with 'CALCOM') 

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 sourcelimage 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 



Ps.·..-·s FC-CAL .. :1..97:1.. 

SUMMARY OF COMMAND~ 

*** ELEMENTARY COMMANDS: 

*ASK X .............................. ACCEPT VALUE OF X FROM INPUT DEVICE 
*COMMENT ............................................ IGNORE REST OF LINE 
*CONTINUE ................................................. DUMMY COMMAND 
*DO [L I NE OR GROUP NUMBER] . . . . .......................... SUE:ROUT I NE CALL 
*ERASE ................................................... ZERO '·.·'AR I ABLES 
*ERASE (L I HE OR GROUP NUt'lBER> ...................... DELETE LINE OR GF.:OUP 
*ERASE ALL ............................... DELETE ENTIRE INDIRECT PROGRAM 
*FOR ;:':=E:1.[, E2]. E3:; [COMl"'lAN[)) ......... COMl"'lAN[) REPEATE[) (E3:-E:1.).· ... E2+:1. TU1ES 
*GO ............................... START PROGRAM EXECUTION AT FIRST LINE 
*OOTO (L:1.> ............................ SEND PROGRAM EXECUTION TO LINE L:1. 
* I F < E:1. ) L:1.[ , L2, L3: ]; ..... -, 0, OR + ... ·'ALUE OF E:1. GIVES NEr~T LINE E:":ECUTED 
*f'10D I FY L:1. ................................................. ED I T LINE L:1. 
*QU IT .................................................... STOP E::-::ECUT I ON 
*RETURN . . . . . . . . . . . . . . . . . . TERI"'UNATE A ... 00'- OR .. ' L I BRAR't' GOSUB" SUBROUT I NE 
*SET :"'~=(NUMBERJ VAR I ABLE OR Er~PRESS ION> . . . . . . .. ASS lGN VALUE TO VAR I ABLE 
*T' .... PE [NUl"'lBERS, VAR I ABLES, E~{PRESS IONS.. TE::":T I N QUOTES, ! I #, : I =* OR ~!] 

*WRITE [GROUP OR LINE NUMBER) .............................. LIST PROGRAM 

*** LIBRARY COMMANDS: 

*L I BRAR't' CALL [[)EV I CE: ]<~PROGRAM NAME) ................ LOAl) SAVED F'ROGRAl"l 
*L I BRAR't' DELETE [["EV I CE: KPROGRAf'l NAI'1E) .................. UNSA'· ... E PROGF.:At·l 
*L I BRARY GOSUB [["EV I CE: KPROGRAf'l NAf'lE:''' [GROUP OR LINE NUf'lBER) ....... ' CIO" 
*LIBRARY LIST [DEVICE: XFIRST FILE TO BE LISTED] ................ CATALOG 
*L I BRAR'T' F~UN [["EV I CE: KPROGRAl'l NAl'lE::· [L I NE NUr1BER] . . ... . . . . . . . . . . . . CHA IN 
*L I BRAR'T' SAVE [DEV I CE: ](PROGRAt'l NAl"'lE) ...................... SAVE PROGRAM 
*LIBRARY EXIT .................................... RETURN TO PS/8 MONITOR 

*** FILE COMMAND~: 

*OPEN INPUT [DEV I CE: )( FILE NAl"'lE)[., ECHO] ; . . . . . . . . . .. PREPARE TO READ FILE 
*OPEN OUTPUT [DE',." I CE: ]t:: FILE HAt'lE)[, ECHO] . . . ....... PREPARE TO l·JF.: I TE FILE 
*OPEN RESTORE INPUT[,ECHOJ ....................... RESUME INPUT FROM FILE 
*OPEN RESTORE OUTPUT[,ECHO] ....................... RESUME OUTPUT TO FILE 
*OUTPUT CLOSE ........................ OUTPUTS BUFFER; CLOSES OUTPUT FILE 

---INPUT---, ECHO ....................... INPUT IS ECHOED ON OUTPUT DEVICE 
---OUTPUT---, ECHO ....................... , .. OUTPUT IS ECHOED ON TERMINAL 

*** GENERAL FORM: 

() ENCLOSE REC!U I RED TERMS AND t: ) ENCLOSE OPT I ONAL TERf'lS. 
X I S A VAR I ABLE. E:1., E2 AN[" E3: ARE AR I THl"'lET I C E><PRESS IONS. 
L:1., L2, AND L3 ARE LINE NUMBERS. LINE ANC' GROUP NUI'1BERS f'lA't' 
BE REPLACED B't' AN'T' EXPRESS I ON NOT BEG I NN I NG l·JlTH THE LETTEF.: .' A" . 
. FC AND . FD AF.:E ASSUt1ED PF~OGRAM AND DATA FILE NAf'lE E:":TENS IONS. 

FOLLOl·J COl"'lMANC'S l-HTH A SPACE; ONE LETTER ABBRE'·lIATIONS PERMITTED. 

CTF.:L . .,. ... F· IS PS.,..,..S FCICAL"S BREAK CHAF.:ACTEF.: 



PS~8 FOCAL~~97~ ERROR CODES 

ERROR CODES VAL I D ONLY FOR 6 .... 1/71 VERS ION OF PS .... ·8 FOCAL 

CODE 

?00. 0121 
?01. 0121 
?01. 4121 
?01. 91 
?01. ;3: 
702. 3:2 
?02. 52 
703:. 05 
703. 28 
71214. 3:9 
7€t4. 52 
71214. 60 
7€t4. : 3: 
7€t5. 48 
7€t6. €t6 

·7€t6.54 
7€t7. 3:8 
7€t7. :9 
7€t7. ;6 
708. 47 
7€t9. 11 
71€t. :5 . 
711. 3:5 
715. 28 
715 .. ; 1 
720. 3:4 
722. 23: 
722. 51 
723:. 05 
723:. 15 
723:. 3:6 
?23. 39 
724. 6€t 
725. 37 
?26. 18 
?26. 58 
?26. 99 
727. 1121 
?27. 14 
?28. 1216 
?2::=. 73: 
?29. 53: 
?29. 68 
?29. 91 
?3:0. 05 
?3:1. <7 
? 

NOTE: 

EXPLAI'-"AT 1: or ... 

MANUAL START FRot'1 CONSOLE 
BREAK FROf"l KE''''BOFIRD V I A ... CTRL~""P'
BAD LINE NUMBER 
GF~OUP NUf"lBER LARGEF~ THAN 3:1 
ZERO IS ILLEGAL LINE NUl'lBEF.: 
.- DO'" REFERENCE[) NON-E:"'~ I STENT GROUP 
'DO' REFERENCED NON-EXISTENT LINE 
NON-EXISTENT LINE AFTER .- GOTO'" OR ... IF'
ILLEGAL COl"11'1AND 
BAt) VARIABLE IN " FOR'- OR .- SET" COMl"lAND 
EXCESS RIGHT TERMINATORS 
ILLEGAL TEF.:f"1 I NATOF~ IN" FOR'- OR "SET'" COf"ll'lANC' 
f"1 I SS I NG ARGUMENT IN (., I SPLAY FUNCT I ON 
BAC' ARGUMENT IN" MOD I F'r"- Cot'll"lAN[) 
I LLE('jAL USE OF A FUNCT I ON OR NUt'lBER 
TOO MANY VARIABLES 
NO OPERATOR BEFORE PARENTHESIS 
FUNCT I ON AF.:GUMENT MISS I NG 
ILLEGAL FUNCTION OR DOUBLE OPERATORS 
ENCLOSURES DO NOT MATCH 
BAC' AF~GUMENT IN "ERASE" COf"ll'lAND 
STORAGE FILLED B',.. TEr.:T 
I NPUT BUFFER OVERFLOl·~ 
BAD RESTORE COl"lMAND 
ATTEMPT TO WRITE PAST END-OF-FILE 
LOGAR I THM OF ZERCr REQUESTED 
NO OUTPUT F I LETO RESTOF~E 
BAD FILES " OPEN" COl"ll'lAND 
DATA FILE NOT FOUND 
NO INPUT FILE TO RESTORE 
TOO MANY DIGITS "IN NUMBER 
PUSHDOWN OVERFLOW; PROGRAM TOO LONG 
Tlo.lO PERIODS IN FILE NAME OR NO NAf"lE 
BAD DEVICE OR 2 PAGE HANDLER 
BAD LIBRARY COMMAND 
NCr PROGRAl"l NAl"lE[) B'r' .- SAVE'- COf"ll"lANC' 
E::";PONENT TOO LAF.:GE OR NEGAT I VE 
PROGRAf"1 NOT FOUN[) 
.- LIBRAR'r' CALL" FROM NON-DIRECTOR'r' DEVICE 
"LIBRARY LIST'" OF NON-DIRECTORY DEVICE 
DIVISION BY ZERO 
FILE ALREADY DELETED 
DE'· ... ICE ERROR: lo.lR I TE LOCK OF~ PAR IT',.. 
CANNOT OPEN OUTPUT FILE 
I MAG I NAR'''' SG!UARE ROOTS RECJ.U I RED 
UNAVA I LABLE COf"1t'lANC' OR FUNCT I ON 
ATTEf"1F'T TO READ PAST END-OF -F ILE (I NPUT IS 
Slo.l I TCHED TO TERf"l I NAL AND PROGRAM CONT I NUES) 

T''''PE =, T'r'PE ), T'r'PE J, OR T'r'PE:> OUTPUTS A STR I NG 
OF ZEROES. THI S CAN BE STOPPEC' B'r' HI TT I NG ... CTRL.-'P" . 

SHOULD 'r'OU E::':;PER I ENCE A PS ... ··8t'10N I TOR ERROR SUCH AS 
ATTEf"lPT I NGTO lo.lR I TE ON AN I,JNSELECTED DEV I CEI IT IS 
BEST TO RE-ENTER FOCAL THROUGH THE I NIT I AL CIIALOGUE. 



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

OMSI NO. 

1.3-0 

2.1-C 

3.1-C 

4.2-0 

4.21-0 

4.22-0 

4.23-0 

5.1-C 

5.11-C 

7.1-B 

DESCRIPTION 

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

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) 

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) 

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) 

FOCDIS ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ serial interface. 

FOCDIP ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ parallel interface. 

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) 

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) 

CALPL T ------ Overlays 'CALCOM' permitting graphing on the HP-7200-A 
plotter. (No charge when requested with 'CALCOM') 

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 



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 '0' is for general release. 'B' and 'c' software is released for testing purposes 
only with the approval of the Software Development Group. 

OMSI NO. 

1.3-0 

2.1-C 

3.1-C 

4.2-0 

4.21-0 

4.22-0 

4.23-0 

5.1-C 

5.11-C 

7.1-B 

DESCRIPTION 

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

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

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

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

FOCDIS ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ serial interface. 

FOCDIP ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ parallel interface. 

HELP for PSIS FOCAL. 1971 ------ Provides on-line review of symbols and 
commands of PSIS 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 PSIS FOCAL, 1971) 

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) 

CALPL T ------ Overlays 'CALCOM' permitting graphing on the HP-7200-A 
plotter. (No charge when requested with 'CALCOM') 

TECO-S for PSIS (April 20, 1971 revision) ------ A modified version of TECO 
for the PDP-10 adapted for PSIS from a version written by Russell Ham 
for the SK PDP-S. User must already have PSIS 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 PSIS FOCAL, 1971) 

BASIC is a trademark of Dartmouth College 
FOCAL, DEC, DECtape and PDP are trademarks of Digital Equipment Corporation 



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. 

OMSI NO. 

1.3-D 

2.1-C 

3.1-C 

4.2-D 

4.21-D 

4.22-D 

4.23-D 

5.1-C 

5.11-C 

7.1-B 

DESCRIPTION 

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

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

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

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

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

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

HELP for PS/S FOCAL. 1971 ___ m Provides on-line review of symbols and 
commands of PS/S 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/S FOCAL, 1971) 

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) 

CALPL T ------ Overlays 'CALCOM' permitting graphing on the HP-7200-A 
plotter. (No charge when requested with 'CALCOM') 

TECO-S for PS/S (April 20, 1971 revision) mm A modified version of TECO 
for the PDP-10 adapted for PS/S from a version written by Russell Ham 
for the SK PDP-S. User must already have PS/S 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/S FOCAL, 1971) 

BASIC is a trademark of Dartmouth College 
FOCAL, DEC, DECtape and PDP are trademarks of Digital Equipment Corporation 



COMPUTER SOFTWARE LIBRARY 

Available from: Software Development Group 
Oregon Museum of Science and Industry 
4015 S.W. Canyon Road 
Portland, Oregon 97221 

June, 1971 

503 224-9500 

A 'B' in the OMSI Number indicates that the software is experimental, 'c' is for field 
testing and '0' is for general release. 'B' and 'c' software is released for testing purposes 
only with the approval of the Software Development Group. 

OMSI NO. DESCRIPTION 

1.3-0 DEMPAK ------ 120,000 character package written in G.E. Mark I 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) 

4.2-0 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) 

4.21-0 FOCDIS ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ serial interface. 

4.22-0 FOCDIP ------ Same as 4.2-0 but includes display and joystick functions for 
the Tektronix T-4002 graphics terminal ------ parallel interface. 

4.23-0 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 tor 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 


