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INTREODWUWITT IO

PS8 FOCHL. 1971 MAKES THE DEVICE-INDEFENDENT FILE HANDLING FRCILITIES
OF PS-8 DIRECTLY AVYAILABLE TO FOCAL USERS. IT IS A COLLECTIOM OF
FATCHES TO FOCAL. 138% -~- MOST PROGRAMS WRITTEMN IM FOCAL.1963 WILL BE
PROCESSED BY PS#8 FOCAL, 1971 (SEE LIST OF DIFFERENCES ON FRGE 23>

PS/8 FOCAL, 1971 SOURCE AMND BINARY FILES FLUS DEMONSTRATION PROGRAMS ARE
AVAILABLE ON DECTAPE OR PAPER TAPE. ENCLOSE $£5 OR AN EXTRA DECTRAPE TO
COVER HANDLING RND MAILING. (ADD $16 FOR DECTAPE VERSION IF YOU DO NOT
INCLUDE YOUR OMN PS/S5 FORMATTED DECTAFE. » SEHND REQUESTS TO:

SOFTWARE DEVELOPMENT (GROUF, OIPM= X, PORTLAND, OREGOM 97221,

SIUEGESTIONS FOR MNOVICES :

THIS MANUAL IS INTENDED AS A REVIEWING RID FOR FERSONS WHO ALRERDY HAVE
SOME FAMILIARITY WITH FOCAL. A GOOD INTRODUCTION TO FOCAL PROGRAMMIMG
12 CHAPTER 11 OF “PROGRAMMING LANGUAGES® <1978, $2>; ALSO USEFUL I35
THE PS-8 USER’S GUIDE (NO. DEC-®3-MEFA-D. $3». BOTH MAY BE PURCHASED
FROM THE DEC PROGRAM LIBRARY, BLDG. 3-5, MAYNARD. MASS. ©81734.

TO OUSE FPS/8 FOCAL, 1971 OM DECTAFE SYSTEMS CDISK USERSVSEE FPARGE 243:
13 EOOTSTRAP INTO PS<& MOMITOR; |

2 AT MULTIPLE DECTAPE IMSTALLATIONS, THE AUTHORS SUGGEST THAT THE FS/8
COMMAND “ASSIGN DTAL: CSK:” BE GIVEN TO PERMIT THE USER TO USE HIS
OWN DECTAPE AS THE CEFAULT DEVICE (DSk:»; THIS IS REQUIRED EY THE
"HELP“ PRCKAGE H?HIL&BLE ON DECTAPE FOR PS/2 FOCAL, 1971;

3: TYPE “RUN DSK: FFOCAL”

43 THE INITIRL DIALOGUE WILL ASK IF YOU WISH TO RETAIM STANDARD FERTURES
OF PS/8 FOCAL.1971. A “YES" WILL PROVIDE 3599 CHARACTERS OF FPROGRAM
SPACE. 52 VYARIABLES. 18 DIGIT PRECISION, FILES. AND TRIG FUNCTIONS
ZEE < INITIAL DIALOGUE® ON PAGE 22 FOR OTHER OPTIOMS;

I3 THE “LIBRARY EXIT  COMMAND WILL RETURN YOU TO THE PS/& MONITOR;

0 A “HELP” PACKRGE FOR PS/8 FOCAL. 1971 IS AVAILRELE ON DECTAPE.  MOUNT
THE HELF TAFE ON DECTAPE DRIVE #1; MOUNT THE FSA/8 SYSTEM TAFE ON
DRIVE #8. YOU MAY ENTER “HELP- WHILE WRITING A PS/8 FOCAL PROGRAM
BY TYPING THE COMMAND "L G HELF’. YOUR PROGRAM WILL BE SAVED UNDER
THE NARME “FOCAL. TM" . WHEN YOU DESIRE NO MORE HELP, YOU WILL BE
RETURNED TO YOUR OWN FROGRAM. SEE ALS0 THE HELP INDEX OM PRGE 27;

7y CTRLAFP 1S FS/8 FOCAL” S BREAK CHARACTER.

By
THIS MANUARL WAS TYPESET ON AN IMEMPEMSIVE MATRIY PRINTER MADE BY:

CENTRONICSE OARATAH COMFRFUTER CORFPF.
CHE WAL =STREET

HIJD =0, MEIW HAMPSHIRFRE S=EASA
TELEFFHONE CERED> SEE—a144
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kb CHAMNGES FROM FOCORL. 1S5S

FROGRAMS WRITTEM IN FOCAL, 1965 SHOULD REGUIRE ONLY ONE CHANGE TO RUN
UMDER FS/8 FOCAL. 1971

THE INPUT DEVICE 15 SWITCHED TO THE HIGH SFEED PAPER THRFE RERDER
WITH THE “OPEN INPUT FPTR:” COMMAND AND SWITCHED BACK TO THE
TERMINAL WITH “OPEN INPUT TTY:,ECHO” INSTEAD OF WITH THE “#°
COMMAND OF FOCAL, 1969,

OTHER CHANGES INCLUDE:

13

(8]

A

16

11>

EXTENDED LIBRARY FEATURES INCLUDING DEVICE-INDEPENDENT CHAINING
AND SUBROUTINE CALLS EETWEEN PROGRAMS.

FILE READING AND WRITIMG COMMANDS. 18 DIGIT PRECISION., OR STANDARD
TRIG FUNCTIOMS MAY BE DELETED BY THE IMNITIAL DIALOGUE TO ALLOW UP
TO 222 VARIABLES WITH 5508 CHARACTER PROGRAMS: WITH ALL FEATURES
RETARINED, 98 WARIRBLES AMND IS0 CHARACTERS REMAIN. SEE PAGE 22.

COMPUTED LINE NUMBERS: SEE PRGE 2@.
TARBULATION

IMFROYED DISTRIBUTION AND #RHNDOM’ INITIALIZATION OF “FRANCI7,
THE FSEUDO-RANDOM NUMBER FUMCTION

UNLIMITED LINE LENGTHS. Y

CHARACTER MANIPULATIONS HANDLED WITH “FINCM AND *FOUT()".
FSGNC@2=@ [FSGNCEY=1 IN FOCAL, 19651

“ERASE ALL® AND “MODIFY’ 0O MNOT ERASE VARIABLES.

IN ADDITION TO THE FDIS<> DISPLAY FUNCTIOM FOR DEC’S 34D DISPLAY.
YERSIONS ARE AYAILABLE WITH DISPLAY AND JOYSTICK FUNCTIONS FOR
THE TEKTRONIY T-4902 GRAPHICS TERMINAL.

3 SPECIAL VARIAELES ARE FROTECTEDL FROM THE *ERASE” COMMAND ---
Sue, sns L AND C#.  “#° 1S SET TO 4 BY THE INITIAL DIALOGUE IF
ALL OFTIONAL FERTURES OF PS8 FOCAL RRE DELETED AND TO 2210 IF
STANDARD FEATURES ARE RETHINED; SEE - INITIAL DIALOGUE’. PAGE 22

PS~8 FOCRL’S STARTING ADDRESS IS 1@zed CFIELD 1>

CTRLAF IS THE BREAK CHRERACTER

e —— — ———— wo— c—— o s—— —— v oo . a—— @ttt ——— —— —— —— oo ——— —— — ———— — —

MOTE : S/8 FOCAL DATA FILES ARE COMPATIBLE WITH EDIT AND TECO-8s

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

-~y
(=
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COMMANDGS
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w4+ DIRECT CDMﬂHNDS ARE QIVEN WHILE FOCAL IS IM COMMAND MODE. THEY
ARE TYFED WITHOUT LINE NUMBERS AMND FUCAL EXECUTES THEM AS SO00NM RS THE

RETURN BUTTON IS HIT “f‘“FOR EXAMPLE :
+#TYPE 3+4, ! CFOCAL OUTPUTS THE YALUE OF 3+4)
7. 80008

B

COR SEVERAL COMMANDS MAY BE GIVEN IN SEQUENCE:>

*SET X=3 | /

+3ET y=2

*TYPE I+X+Y, !
8. BPoE

pn

4% INDIRECT COMMANDS HRE USED FOR LONGER PROGRAMS. THEY FARE TYPED
FOLLOWING LINE NUMBERS BETWEEN 1. @1 AND 31. 99 NOT INCLUDING INTEGERS
AMD MAY BE EXECUTED BY A DIRECT “GO”

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

8. 0000

4

CorMMANGe FORPMAT @

THE GENERFAL FORM OF EACH IS GIVEN FOLLOWED BY EXAMPLES IM WHICH:

<> ENCLOSE REQUIRED TERMS. [ ] EMCLOSE OFTIONAL TERMS.
(> ENCLOSE COMMENTS. ONE LETTER REEREVIATIONS MAY BE
USED FOR COMMAMND WORDS. X REFRESENTS A VARIABLE., E1.
EZ AND E3Z RRE ARITHMETIC EXPRESSIONS. L1, L2 AND L3
ARE LINE NUMBERS. Gi IS EITHER A LINE OR GROUF NUMBER.
L1, L2, L3 AND G1 MAY BE REPLACED WITH ANY ARITHMETIC
EXPRESSIOM NOT BEGINMNING WITH THE LETTER “H”.

MOST COMMAMNDS MUST BE FOLLOWED EBY A SPHACE.

(%]



ELEMENTARY COMMANDS

ASk
*ASK ["PRINT OUT IN QUOTES"] KL.Y, 21 GINFUT VALUES FOR VARIABLES)
ASK ¥ | ' (EXPECTS A VALUE TO BE INPUT FOR ¥)
A2 » ¢A IS THE RBBREVIATION FOR “ASK’)>
A B2, X, NUMBER <EMPECTS THREE VALUES TO BE INPUT)

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

* # o+ SPACE., COMMA OR CARRIAGE RETURN WILL TERMINATE EACH NUMBER INPUT.
TYPE A 7€ (BACK ARROW» TO ERASE A FARTIALLY ENTERED NUMBER WHICH MAY
THEN BE RE-ENTERED. ALT MODE WILL CAUSE FOCAL TO LERYE THE VARIRBLE
WITH ITS FORMER VALUE. IF -“ASKIMG” FROM A FILE --—- A SFRACE, COMMA OR
OTHER DELIMITER MUST PRECEDE A NEGRTIVE SIGM. “ -7, OR THE NUMBER WILL BE
READ AS FOSITIVE. RESFONDING TO IMITIAL DIALOGUE WITH “YES” OR 74,57
WILL REMEDY THIS BY OQUTFUTTING A LEADIMNG SPACE WHEN USING ~TYPE”.

COMMENT

*COMMENT C(LINES BEGINNING WITH A “C° WILL BE IGNORED)
COMMENT SORT CCOMMENTS ARE USED TO DESCRIBE PROGRAMS>

c ¢ABBREYIATION)

CONT INUE CDUMMY LINE?

. (=

 #DO [LINE OR GROUP NUMBER1 | ¢SUBROUTINE CALLD
DO 7. 24 ¢(TELLS FOCAL TO EXECUTE LINE 7. 24 THEN RETURN
D 4. 48 TO THE COMMAND FOLLOWING THE *DO’>

Lo 7 CEXECUTES GROUF 7>

DO ALL  (STARTS EXECUTION OF PROGRAM AT FIRST LINE}
b GLD 7.6 ¢EXECUTES LINE OR GROUF GL THEN LINE 7. &>

# & % DO NOT USE AN ARITHMETIC EXPRESZION STARTING WITH “A7 AS
A COMPUTED LINE MNUMBER OR IT WILL “DO ALL-.

ERASE

+ERASE [LINE OR GROUP NUMBER ] (ZERQES VHRIHBL%§ IF NO NUMBER GIVEN>

ERASE 2. 17 (DELETES LINE 2 47 FROM IMNDIRECT PROGRAM)
E 2 CDELETES ALL GROUF = LINESX

ERASE (ZERQES ALL “YARIABLES:

ERARSE ALL (ERASES ENTIRE IMDIRECT PROGRAM>

* % # “ERASE® MUST BE THE LAST COMMAND ON A LINE. “ERASE <LINE OR
GROUF NUMBER> MWILL CRAUSE FOCAL TO RETURM TO COMMAND MODE RFTER ERASIMG.



“ FOR
+FOR M=E10, E2 ). EZ; [ COMMAND TO BE REFERTED (E3-E1)/E2+1 TIMES]

FOR P=4. 75 TYFE = (WILL TYPE A 7327 SEVEM TIMEZD

FOF J=1. 5,00 17.1  (MILL DO LINE 17 1 FIVE TIMES:
F k=2, 2,87 x*lﬁ CMILL TYFE "28 48 €3 897 )
FOR Z=1.%iDO 7 (WILL DO GROUF 7. ¥ TIMES

+ # % THE “FOR’ COMMAND 1S REPERATED -—- ADDING 1 (OR E2> TO E1 EFACH

CYCLE UNTIL E1 EXCEEDS E3.  EXECUTION THEN GDES TO THE NEXT LINE.

acf

#G0 [LINE NUMBER] <(STRRTS EXECUTING PROGRAM AT DESIGNATED LINE)

K] (STARTS EXECUTING IMDIRECT FROGRAM AT FIRST LINEX
3 (REEBREYIATION)
GUTO 3. 1 (STARTS EXECUTING PROGRAM AT LINE 3. 10
Go 7 (" TRACE FEATURE® -- PRINTS FROGRAM. DURING EXECUTIONM
UNTIL NEXT OCCURRENCE OF *7°)
G A (STARTS EXECUTING PROGRAM AT LINE ¥
IF

+IF (E1>L10.L2,LZ] iGOég TO LINE L1, L2, OR L3 DEPENDIMNG ON WHETHER
E.‘. IS ) B; DR +)

IF (K»2.7,1.2,3.28 <(FOCAL GOES TO LINE 2.7, 1.2 OR 3.8 IF X IS -,0 OR +>
I (H=551.3,1.5,4. 7 (" 1IF° CHECKS THE WALUE INSIDE THE FPRRENTHESES?

I (B=-322.8.7.3;Q CCOUITS EMECUTION IF (B-3> IS POSITIVE:

I (2X2.7:7 21 CIF 2 IS NEGATIVE THEM GO TO 2.7, ELSE "TYPE 2170

I Gr2.1.%,2 4 (IF _G=8 THEM GOES TO LINE 4>

MO IFY
#MODIFY <LIMNE NUMEBERZ CEDRIT LINME>

“MODIFY 32 72° FOLLOWED EBY A CARRIAGE RETURN AND A CHARACTER “X° WILL
OUTPUT LINE 3. 72 THROUGH ITS FIRST “x7. YOU MAY THEN:

1> INFUT THE REST OF THE REVISED LINE AMD HIT “RETURN’

2> USE “RUB OUT” TO ERASE SINGLE CHARACTERS

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

42 HIT CTRLAL TO GO TO NEXT OCCURRENCE OF ~ &7

5> HIT CTRL/BELL TO CHANGE SEARCH CHARACTER: THEN HIT NEW CHARACTER
62 HIT “¢° TO KILL LIME OVER TO LEFT MARGIN -

a,

QUIT
*QUIT (TERMINATES FROGRAM EXECUTIOND

Q ¢ABBREMIATION



+RETURMN

*SET Y=<NUMBER, VARIABLE OR EXFRESSIOND

Winswmynmin n

ET Y=37

A=116-P+32
Y=Y+l

Z=#

#=0
X=FINCD

DUMMY=FOUT 263>

RETURM

(CRUSES ESCAPE FROM R SUBéEUTINE TO THE COMMAND
FOLLOWING THE CALLING “DO0” OR “LIBRARY GOSUEB™

CREBBREVIATION?

SET
{SETS VARIABLE VALUES)

CCRUSES "% TO TRAKE THE VALUE 37>

(CAUSES “"A” TO ASSUME THE VALUE OF 118-F+32)

(SETS THE NEW VALUE OF % EGQUAL TO 4 PLUS OLD VALUES
(SETS 2 EQUAL TO VALUE OF FROTECTED VARIRBLE ~#7 >
CONLY WARY TO ZERO PROTECTED VRRIABLE “#7 2

(SETS X TO DECIMAL ASCII CODE OF HNEXT CHARACTER INPUT>
COUTPUTS LETTER "K” AND SETS DU=2@3>

TYFE A

*TYPE [HUMBERS., VARIABLES, EXFRESSIONS, TEXT IN QUOTES, !.#. i, % OR %3

TYPE 2

A A A A o o o

READ AS NEGATIVE FROM A FILE WRITTEM IN THIS MANMER.

»
MY =1,
"HI THERE"

]

l.lﬁll 5 "Bll ! “C" ! ‘

#

Ch2
"ANS
V8.
¥
<19, 87

Y, 2643
II*II

%

COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTPUTS
COUTRUTS
COUTFUTS

fi 3 OM THE TERMINAL OR OTHER OUTPUT DEVYICED>
THE YALUE OF &> |

THE VALUE OF THE EXPRESSION X-v-1)

THE GREETING “HI THERE®)

A CARRIAGE RETURN/LINE FEED? :
CHRRACTERS “A°, “B° FAND “C’ VERTICALLY>

A CARRIAGE RETURN WITHOUT LINE FEEDD

VALUE OF SYSTEM STATUS VARIABLE, ~#°)
CANS: 3177 A

RETURN-LINE FEED THEN A ~#° IN POSITION &>
THE SYMEOL TRELE:

(SETS THE OUTFUT FORMAT TO ALLOW UFP TO 18 DIGITS

TO BE
(FORMATS

PRINTED. OF WHICH 7 MAY BE DECIMAL PLACES)
OUTFUT IM POMERS-OF-TEN NOTATIOND

+ % # THE INITIAL CIALOGUE’S STANDARD FEATURES OUTPUTS A LEADING SFRCE
BEFORE EACH NUMBER IS - TYPED® --- THIS FERMITS MEGATIVE NUMBERS TO BE

FEATURE & PERMITS

OUTPUTTING A “=" AS IN FOCAL, 1969 (NOT RECOMMENDED FOR WRITING FILESD.

#+WRITE [GROUP OR LINE NUMEER]

WRITE 2. 27

1]

2

WRITE ALL

W
i
W

COMPUTED LINE MNUMBER OR IT WILL “WRITE ALL".

A

Gi

WMRITE

(LISTS INDIRECT FROGRAMD

COUTPUTS LINE 2. 27 OF THE INDIRECT PROGRAM)
COUTPUTS GROUP 25
(OUTPUTS ENTIRE INDIRECT PROGRAM>

(ABBREVI

(ABBREVI

CQUTPUTS

ATION FOR “WMRITE ALL >
ATION FOR “HWRITE ALL"
GROUF OR LIME GIWENMN BY “G1°>

# % % DO NOT USE AN ARITHMETIC EXPRESSION STARTING WITH “A° RS A

LAST COMMAMND ON A LINE.

“WRITE® MUST BE THE
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LIBRARY COMMAMNDS
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Fs 2 DEVICE NAMES:

svs: SYSTEM DEVICE (DSK: IN DISK SYSTEM: DTARA: IN DECTRFE SYSTEMD
bSk: THE DISK IM DISK SYSTEMS:; DECTAFE #9 IN DECTAPE SYSTEMS
(THE AUTHORS SUGGEST THRT DECTAPE SYSTEMS “ASSIGN DTAL:DSK:7 )
(“DSK:” 1S ASSUMED IF A DEVICE IS NOT SPECIFIED>
OTAB: - DTRA7: DECTAFE DRIVES
LTR@: -~ LTR?: LINCTAPE DRIVES
MTR@: - MTA?: MAGTRPE DRIVES

PTR: HIGH SPEED RERDER i
FTP: HIGH SPEED PUNCH 9
LFT: LINE PRINTER .
TTY: TERMINAL

REFERENCING A NON-EXISTENT DEVICE MAY CAUSE THE COMPUTER TO ENTER AN
INFINITE LOOP WAITING FOR THE DEVICE. RECOVERY IS MADE BY USING THE
SWITCH REGISTER --- LOAD ACD 18200 AND START.

LIERARY CHLL

*LIBRARY CALL [DEVICE: ICPROGRAM MAME> (LOHQS SAVED PROGRFIM)
LIBRARY CALL CHISGR - (LOADS PROGRAM “CHISGOR. FC© FROM DSK:)>

L C DTRZ:PRGRAM . ¢LOADS “PRGRAM. FC© FROM DECTAPE DRIVE #3»
L C TEST1 » CLOADS “TESTL. FC’ FROM DSK:D

# % » FOCAL RETURNS TO COMMAND MODE FOLLOWING A “LIBRARY CALLS

LIBRARY DELETE.
+LIBRARY DELETE [DEVICE: JXFROGRAM NAME>  (DELETES FILE FROM DEVICE>
LIBRARY DELETE TTEST  <DELETES PROGRAM - TTEST. FC* FROM DSK: )

L O DTA?7:PROG (DELETES “PROG. FC© FROM DECTAPE DRIVE #7)
L D HOLD. BPpp (DELETES DATA FILE ~ HDLD.%%: 2

* # # LIBRARY CELETE ASSUMES “. FC° FILE NAME EXTENSION: OTHERS MUST
BE SPECIFIED. -LIBRARY DELETE~ CLOSES ANY OFEN OUTPUT FILES.

LIEBRARY GOSUE

+L IERRARY GOSUB [DEWICE KPROGRAM NAME> [GROUFP OR LINE NUMBER ]

LIBRARY GOSUB TEAT 13 CLINE 13. 7 OF “TEXT. FC~ BECONES SUBROUTIME WHICH

RETURNS TO THE COMMAND FOLLOWING < GOSUB’ >

L G SUMSGR . (TREATS WHOLE - SUMSGR. FC° PROGRAM AS SUBROUTINE
LGDTA3:X Vv 7 CTREATS GROUP 7 OF "¥ ¥ LIKE A DO SUBROUTINE?
L G BOBO G1 - (7GosUB” TO LINE OR GROUP EQUAL TO VALUE OF Gl

DO NOT USE EX PRE:SION“ BEGINNING WITH “A”7.
# * & IF THE VERSION OF A FROGRAM ISSUING A < GOSUB® IS NOT SAYED, ANY

OFPEN QUTPUT FILE IS CLOSED AND THE PFDGEHN IE SAVED AS “FOCAL. TM” BEFORE

EXECUTION OF THE - GOSUB-.



l_IIEBF?FQF?*H LIST

*LIBRARY LIST (DEVICE: IFIRST FILE NAME TO BE LISTED]
: (LISTS PROGRAM AND DATA FILE NAMES WITH FOCAL
EXTENSIONS “. FC’ =PROGRAM; .€S;=DHTH FILES?

LIBRARY LIST (LISTS FOCAL . FC AND 1 FD FILES SAVED ON DSK:»
L L (AREEBREVIATION?

LIBRARY LIST DTH; (LISTS FILES SAVED GH‘&EPTHPE DRIVE #2322

L L DTRS:TEST (STARTS LISTING WITH “TEST. FC >

# % # FILE LENGTH IS PRINTED IN BLOCKS; 1 BLOCK IS ABOUT 500 CHRRACTERS.

LIERARY RLMN

#LIBRARY RUN [DEVICE: JPROGRAM NAME> [LINE MNUMBER ]
(BEGINS EXECUTION OF NAMED FROGRAM>

LIBRARY RUN JOHN CLOADS < JOHM. FC” THEN BEGINS PROGRAM EXECUTION?
L B DTAZ: Z0NK (RUNS “ZONK. FC FROM DECTAPE DRIVE #2>

L RPOP 22 81 (STARTS EXECUTING “FOP. FC© AT LINE 22. 81)

L R ZONWNIE E1 CSTARTS EXECUTIMG - ZOWIE. FC© AT LINE E1D

* % # PROGRAMS CONTAINING -“RUNS” SHOULD BE SAVED BEFURE EXECUTION.

¥

LIERARY EEFﬁs =

+LIBRARY SAVE [DEVICE: JFROGRAM MNAME>

LIBRARY SAVE PROG CSAVES INDIRECT PROGRAM PRESENTLY IN THE TEXT
. BUFFER AREA UNDER THE MNAME “PROG. FC© ON DSK:@>

L £ DTRE: ZAAP CSAVES “ZAAF. FC° ON DECTAPE DRIVE #5)

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

* # & OLD “PRGNAM" IS DELETED WHEM NEMW “FRGNAM” IS SAVED. THIS
COMMAND CLOSES OFEN OUTFUT FILES.

i

LIEBRARY ESIT \
L IBRARY EXIT (LEAVES FOCAL; RETURNS TO PS/8 MONITORD

L E (ABEREVIATIOMS
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- THE EXPERIENCED PRDGRHNMEP MAY RERD ﬁND WRITE PS/& COMPATIBLE DATA
‘*FILES NITH MANY D EVICE; SEE P:#S DEVICE NHNEC OM FAGE 7.

. PS#S FOCRL ASSUMES ,rC AND “Eg“ns NHNE-EKTENSIGNS FOR PROGRAM AND
- DATA FILES RESPECTIVELY. OATA FILES ARE SAYED IN STAMNDARD PS/8 ASCII

. FORMAT AND ARE COMPATIBLE WITH EDIT AND TECO-S. PROGRAM FILES FRE

SAVED IN CORE IMAGE FORMAT AND MAY BE TRANSFERRED EBY PIP ONLY WITH
THE “ /17 OPTION. TO PRDDUCE AN ASCII FILE CONTARINIMNG A FOCAL PROGRAM.
- OPEN AN QUTPUT FILE- ’NﬁITE ALL” THEN “OUTPUT CLO:E’

. THE TERMINAL ¢TTY:> 15 PQfB FOCARL" S NORMAL INPUT AND OUTPUT DEVICE.
. THE “OFEM IMFUT” COMMAMD PERMITS SELECTING ANOTHER DEVICE FOR INPUT
- (DEVICES LISTED ON PAGE 7). ~“OPEN OUTPUT- DOES THE SAME FOR OUTPUT.
BE SURE TO CLOSE ONE GUTPUT FILE BEFORE DPENING AMOTHER.

‘. ECHO” RDDED TO THE INPUT COMMAMNDS ECHOES THE INFUT DATA ON THE OUTPUT
DEVICE. WHEN RDDED TO OUTPUT COMMANDS, -, ECHO”. CHUSES THE OUTPUT TO BE
ECHOED OMN THE TERMINAL. .

’OUTPUT CLOSE” EMPTIES THE OUTPUT BUFFER OMTO THE DEVICE AND SAYES THE
FILE IF THE DEVICE IS FILE STRUCTURED <DISK OR MHGNETIC TAPED.

THE “0OPEN INPUT TTY:. ECHG' COMMAMD WILL RESTORE THE TERMINAL AS THE
INPUT DEVICE WITH ECHO. AFTER AM ERROR OCCURS OR “CTRL/PY 1S STRUCK.
THE TERMINAL IS RESTORED RS EOTH INPUT AND OUTPUT DEVICE.

READING AND WRITING CAN BE RESUMED WITH PREWIOUSLY UPENED NON-TTY :
'DEYICES THROUGH “OPEN R§§TORE INFUT” AND “OPEN RESTORE OUTFUT COMMANDS

DIRECT FILE COMMANDS NH? 'BE EXECUTED RS NEHTIUHED UNDER “MERGING
PROGRAMS” OR A SERIES UF DIRECT COMMANDS MAY BE EXECUTED AUTOMATICALLY
FROM A FILE. FOR EXAMPLE. IF YOU WISHED TO GET LISTINGq OF SEVERAL
PROGRAMS, YOU COULD PREPHPE THE FILE “LISTAL. FD* USING EDIT OR TECO-S:

TYPE ""“LISTING oF TESTA-TESTZ: "1ty
LIBRARY CALL TESTL
WRITE ALL

TYPE 111

LIBRARY CALL TEST?
WRITE ALL '
TYPE ‘118

LIBRARY CALL TESTJ
WRITE ALL ‘
TYPE tt11 .
OFEN INFUT TTY:, ELHO

THEN. BY GIVING THE DIREPT FOCARL COMMAND <OPEN INFUT LISTAL” . ALL 3
PROGRAMS WOULD BE OUTPUT HITHOUT YOUR INTERVENTION

NOTE: MWHEMN WRITIMNG FOCAL DATA FILES. IT IS NECESSHRV TO INCLUDE R
“ SPACE, COMMA. CARRIAGE RETURN OR OTHER DELIMITER PRECEDING
A MINUS SIGN, OTHERWISE THE NUMBER MWILL APPEAR POSITIVE WHEN
“ASKED”. A PRECEDIMG SPACE MWILL BE AUTOMATICALLY “ TYPED” IF
THE INITIARL DIALOGUE RECEIVES AN ANSHER OF “YES” OR “ 4.5 .
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OFEr ZIF%F*l|1F

A0FEN INFUT EDE”I‘E JXFILE NHHE]E ECHD ] CFREPAHRES R FILE TO BE RERAD
WITH “ASES OF “FINCY 2

OFEN IMFUT ELOOF COPENS ~BLOOP. FO¥ FILE FROM DSK: 3
O I DTA4:RED, ECHD COFENS “RED. FL© FILE FROM DECTARE DRIVE #4 ANG

o , MILL ECHO OM CUTFUT DEWICE WHILE READING *RED” »
O 1 PTR: | KP5-/2 WILL TYFE AM “~7 ON THE TERMINAL; HIT THE

SFACE BAR RFTER PARFER TRFE IS LOACED IN READER. 2
CFEN IMFUT TTY:, ECHO <RESTORES TERMINAL T HORMAL STATUS

# % # CTRLSZ IS THE LAST CHARACTER IN A FOCAL DATA FILE.  ATTEMPTS
TO READ PRST THE ENC-OF-FILE WILL CAUSE A 77 TO BE OUTPUT ON THE
TERMINAL AND WILL RESTORE THE TERMINAL RS INPUT DEVICE
OFEMN OQUTRUT
+OPEN OUTPUT [DEVICE: XFILE NAMEI . ECHO] (FREFARES A FILE TO BE WRITTEM
| WITH - TYPE”. “FOUTCAY OR
ECHOING FROM INPUT FILED

OFEN OUTFUT AEC KOPENS “ABC FO° TO EE WRITTEM OM THE DSk @

00 DLTA7ZZ COFEMS CZZFD FILE OM DECTARFE DRIVE #70

00 PTR:., ECHO CECHOES OM TTY: WHILE OUTPUTTING TO PUNCH: BE
: SURE TO GIVE AM COUTPUT CLOSES WHEM DONED

* 4 o4 OFEN OUTPUT FILES WILL BE CLOSED IF THE COMMAND < LIBRARY SAYE’
OF “LIBRARY DELETE" 15 GIYEM OF IF ~LIERARY GOSUE 15 GIVEN BY A VERSION
OF A PROGRAM THAT HRS NOT BEEM SAYED. p

DOFEM RESTORE IrMMFOT

#OFPEM RESTORE INFUTL. ECHO) CRESUMES INFUT FROM FILE?
OFEM RESTORE INFUT CRESUMES IMFUTTING DATA FROM A FREVIDUSLV OFEMED

INFUT FILE RAFTER USIMG THE TTY: WITH AN
TOFEM O INPUT TTY ., ECHO 2

ORI £ SAME
0 RrR ILE O CSAME FLUS ECHO:
SOFEM RESTORE COUITFRUOT
+QFEH RESTORE OUTPUTL, ECHO) <Résumss OUTPUT TO FILE>

JFEM RESTORE OUTRUT CEESUMES OUTPUTTING O, FREWIOUSLY OFEMED
OUTPUT DEWICE AFTER UJINU TTY: >

RO S .vHNE'

O R O, ECHOD L+ CEAME PLUS ECHO?

OUTRUT CLOSE

+OUTPUT CLOSE - CEMDES FILE MEITING AND SAYES OUTPUT FILE IF DEYICE
IZ FILE STRUCTURED --- DISK OR MAGMETIC TAFED

o C CABBRENVIAT IOM
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FILE #AMHD CHARRARCTER HAMNCL IMGS FREOGRAEMS

[T UV . o W e o ——— ——" W——" — ——— —— . — pan——— . Vot o w—— —— s s o St it ooy it

- Nl_.lF-?D*—

GROUP 1 SETS UF THE -~ MORDS® FILE. GROUP 2 SCANZ 1T, ECHOING ONLY THE
WORDES WHICH START WITH THE SEARCH LETTER.  DESERYE THE FROGRAM LISTING
AHD EXECUTION: ALSO NOTE COMPUTED LINE NUREBER ~F- USED IN LINE 2 €9

T MINIMIZE TIME IM THE CHRARFRCTER INFUT LOOP:

+WRITE ALL
C-FS-8 FOCAL, 1371

a1 85 COMMENT: HDR&” bits ,..1 BY J. HUISHMAN OF DMSI
@1 18 OFEM OUTPUT DTAZ:WORDS: OPEN OUTPUT TTY:.; ERAZE
Bl 29 TYPE '"ENTER WORDS: FOLLOW EACH MITH A SPARCE:."!
21 38 TYPE "(ENTER A"SPACE BY ITSELF TO CLOSE FILE>"!!
a1 48 TYFE :S"7 " OPEM RESTORE OUTPUT. ECHO
a1l 50 IF '—FﬁgafﬁlNk“—ioB“l S OPEM OQUTPUT TTY:

- 81 &3 TYFE !'"MORE? “; OPEM RESTORE OUTPUT. ECHO
gl va IF {-FHBS(FINR'-lb8)>1.5;DUTPUT CLOSE; GOTO 2. 7

B2, 18 TYPE !“ENTER SEARCH LETTER: ";SET LsFINCXT '!!
B2 28 TYPE “MWORDS STRRTING WMITH ":35 D=FOUTILM:T ":"1:5
8z 28 OFEN INFPUT DTRZ:WORDS; SET 5*15@35€T F=2 &

Bz 48 SET C=FIMNCI; IF (FABSCC-5)2, ;. ;1 C-FRBSC(L-CH2Z. &
8z 50 OFEN RESTORE IMPUT.ECHD: T SJJhT ﬁUMNV=FDUTfC‘

BZ. &8 I (~FRBSCFINC»=-S2)P: OPEN EE:TD&E INFUT:G 2. 4

32, 7@ OPEN INPUT TTY., ECHO: TYFE ! !“DONME. "!! QUIT

ENTER WORDS; FOLLOW EACH WITH R SPACE:
CENTEF A SPRCE BY ITSELF TO CLOSE FILES

T ORINCAID
MORE? EBUTLER
MORE?  CRAMFORD
MORE?  KAY
MORE?  POLLARD
MORET™  HELATT
MORE?Y :

DOME.

+EOTD 1

_{\_’l

EMTER ZEARCH LETTER: K

MORDS STARTING WITH K-
KINCRID
FHY
KLATT

COME.

B4
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FARGE 12

FILE PREFRRED BY THE “WORDE. FC°

HOTE THRT THESE FPROGRAMS ARE EXAMPLES ONLY AND NOT RECOMMEMNDED FOR
GENERAL USE SINCE ERROR CHECEING THRT WOULD MAKE THEM USER-ORIENTED
WAS EXCLUCED FOR THE SS8KE OF BREVITY

+RITE ALL
C-FZ/8 FOCARL, 1571

g1 85
€1 198
81. 15
a1 28
17 B R
a1 zZ6
al. 43
B1. 45
a1 59
81 &3

S

Bz 15
g2, 28
B2 28
B2. 48
gz, 59

Bz 18
Bz 2B
83. 35
2z 440

18, 19
18, 26
18, 38
18. 49
16 55
# G0

COMMENT .  “ALFHA" 8-1-71 BY B. SMITH OF OMSI
OFEM INPUT OTAZ:WORDS !

OFEN QUTFUT DTAZ:WORDS. ECHO: ERASE

DO 18; IF CLEMN 2 2

SET LEC10=LE; FOR J=1, LE: SET B(J»=RC{J2; SET ALJI=8
DO 18: IF JLEX 2 1

IF (LE-LE<4)21 4% SET N=LE; GOTO 1. §

SET N=LE(1> '

FOR I=1,N; DO 2

GOTO 1.2

IF (ACIZ-BCIMIR2 4,2 =

FOR J=1.LEC13; 3ET D=FQUTBLJI>); SET BC(Jir=0
TYPE * " SET I=h+1; D0 1. 25 RETURN

IF CI-MO; D0 2. 4 TYPE " " RETURN

FOR J=1, LE: SET D=FOUTCRCI? »; SET ACII=@
SET I=N+1: SET CHANGE=CHRANGE+1:; TYPE “ "

FOR I=41.LECL1: SET C=FOUTLECI

TITIPE 1) " X
DUTPUT CLOSE; TYPE ' IF (CHAMGED, 3. 4.
OFEN IMFUT TTY:. ECHO; TYFE !, "DONE. ", 4G OUIT

SET LE=®

SET ACLE+L0=FINC); IF C(ACLE+L13-154016. 3.
IF (ACLE+1)>-156010. 4,14, 5

SET LE=LE+1;GOTO 1@ 2

SET RCLE+L)=8

731 AND QUITE 124 122 ALL MUMERICS ORDERED ALPHAEBETICS
731 AMD 124 1232 ALL NUMERICS ORDERED ALPHABETICS QUITE

7ol 12

4 AND 123 ALL MHUMERICS ORCERED ALPHABETICS QUITE

124 791 122 ALL AMD NUMERICS ALPHABETICS ORDERED QUITE
124 122 791 ALL AND ALPHABETICS MUMERICS ORDERED QUITE
123 124 791 ALL RLPHABETICS AND NUMERICS ORDERED RUITE
12% 424 721 ALL ALFHABETICS AND MUMERICS ORDERED GUITE

DONE.

I

USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY
USEFULLY



ARITHMETIC

EXPONENTIRTION
TYPE 372

SET X=y"2

TYPE 27%. S

MULTIPLICATION
TYPE 2%4
SET K=X#Z

DIVISION
TYPE &2
SET X=¥-2

ADDITION
TYFPE 242
SET X=v+2

SUBTRACTION
TYPE 3-%
SET XK=¥-Z

ENCLOSURES

PRGE 13

SYMBOLS

SYMBOL.S ¢

=1 CINDICATES AN INTEGER EXPONENT>

(OUTPUTS A 79 =--- 3 TO THE SECOND POWER>

(SETS X EQUAL TO ¥ RAISED TO THE INTEGRAL Z POWER>
(PRINTS AN 78" —-- THE .35 IS IGNORED)>

%3

COUTPUTS AN “8°)
CSETS THE NEW VALUE OF ¥ EGUAL TO X TIMES 2>

£t/
COUTPUTS R 737
(SETS X EQUAL TO ¥ DIVIDED BY 2O

L+1]
(OUTPUTS A 747>
(SETS X EQUAL TO ¥ PLUS 2O

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

<>, 03 AND <> MAY BE USED IN MATCHED PRIRS
TO ENCLOSE QUANTITIES WHICH ARE TO BE OPERATED
ON AS A UNIT.
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SFECIAL CHARRACTERS :

RETURNALINE FEED ('1 ’ ‘
TYPE 1111, %, 11 COUTPUTS 4 CARRIFGE RETURN/LINE FEEDS, THE VALUE OF
%, AND THEN 2 MORE CARRIAGE RETURN/LINE FEEDS.

CARRIAGE RETURN C#1]

SEE WHAT THE “#° DOES TO LIMNE 16 35 FIRST WRITTEN THEN EXECUTED:
(NOTE THAT THE /" AND THE “=" RARE SUPERIMPOSED)

10. 35 TYPE "A=S",# " /v, 11111

XeS

TAB ' £:1

TAE OUTPUTS ENOUGH SPACES SO THRT THE NEXT CHARACTER WILL BE OUTPUT
AT THE POSITION ON THE LINE INDICRTED BY THE VYALUE RAFTER THE ~ :”.
THE WILL HAVE NO EFFECT IF THE POSITION SPECIFIED HAS BEEN EXCEEDED.
SEE WHAT THE - :~ DDES TO LINE 11 3?7 FIRST NRITTEN THEN EXECUTED:

NRNE——- RDGER RGE = 2b.6986

QUTPUT FORMATTER (A

SEE WHAT THE - DOES TO LIME 12 39 FIRST WRITTEM THEN EXECUTED:

12. 38 SET X=123 456 TYPE XE. 84 X, G TYPE % 4.82 X, LT X 2.6 ¥ LT 4, %!
C 123 452
£ 123. 8

124

8. 12345500053E+63 ,

Trd 82”7 PERMITS FOUR DIGITS TO BE OUTPUT INCLUDING UP TO TWO DECIMRAL
FLACES: “TYPE X7 ALONE GIVES POMERS~OF-TEM NOTATION. ‘% DOES NOT
CHSANGE CRLCULHTION PRECISION; THAT IS DONE MWITH THE INITIAL DIALOGUE.

SYMBOL TRELE [$1 :
TYPE ¥ (QUTPUTS THE LIST OF CDEFINED vaRIHBLEs NOT INCLUDIMG

PROTECTED VARIARBLES. BE SURE TO USE AN QUTPUT
FORMAT (X> THAT MWILL MOT MASK FRECISION. SuUB-
SCRIPTS OVER 99 MWILL NOT OUTPUT ACCURATELY. »

GUOTATION MARKS £el

WORDS MAY BE TYPED BY ENCLOSING THEM IN QUOTES.

SEE WHAT THE " DOES TO LIMNE 14. 85 FIRST WRITTEM THEM EXECUTED:
14. 65 TYPE "THE RANSWER IS ", 348, !11'!

THE ANSMER IS 11. 00960
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TRACE | €731 | ‘

THE FIRST TIME FOCAL READS A 77 CEMCEPT WITHIN GUOTES> IT WILL
START OUTFUTTING THE PROGRAM WHILE IT IS5 BEING EXECUTED. THE NEXT
TIME IT MEETS A ©7° IT WILL STOPF OUTPUTTING THE PROGRAM.

SEE WHAT THE * 7 DOES TO LINE 15 €0 FIRST WRITTEM THEN EXECUTED:
1S. 60 SET X=3; 7 SET ¥=5;TYPE KV, |7

SET ¥=5; TYPE X/Y, ©. 6602!

A 76D 7* COMMAND WILL CAUSE THE WHOLE PROGRAM TO BE * TRACED”.

- AN ATTEMPT TO READ PARSTHA CTRLAZ END-OF-FILE CHARACTER WILL OUTPUT
R 777 OM THE TERMINAL AND RESTORE THE TERMINAL RS THE INPUT DEVICE.

POMERS—COF-TEN [E OF &1
’E’ MAY BE CHANGED TO <&’ IN THE INITIAL DIALOGUE
SEE WHAT THE “E’ DOES TO LIME 6. &3 FIRST WRITTEN THEN EXECUTED:

10. 0099 7000. 08 ©O. 8123 6. 3TEO0BE+218

RUBOUT KEY e
WHEM WRITING A PROGRAM, OMNE CHARACTER WILL BE DELETED FROM THE CURRENT
LINE WHEN THE RUBOUT KEY IS STRUCK; RUEBOUT WILL ECHO AS A 7N —-= THUS:

’ PLWEASNSERSES BECOMES < FLERSE” .

CTRL/C (PRESSING “CTRL" AND “C° AT THE SAME TIME)

WILL RETURN USER T3 THE FS/2 MOMITOR WHEM FOCAL IS USING PSA€
ROUTINES —--- THE “LIBRARY EXIT” COMMRND I5 PREFERRED FOR
LEAVING PS/8 FOCAL., 1971. CTRL/P IS THE BRERK CHARACTER.

CTRLAG CBELL] CPRESSING “CTRL’ AND “G° AT THE SAME TIME>
USED WITH THE “MODIFY” COMMAND TO CHANGE THE SEARCH CHRRACTER.

CTRLA/L CPRESSING “CTRL® AMD “L° AT THE SAME TIME)
USED WITH THE ~“MODIFY” COMMAND TO SKIP TO THE NEXT SERRCH CHARACTER.

CTRLAP CPRESSING “CTRL” AND “P° AT THE SAME TIMED
1S PS/8 FOCAL’S ERERK CHARACTER —--- INTERRUFTS PROGRAM EXECUTION AND

CRUSES FOCAL TO PRINTVITS i

CTRLA/Z = <(PRESSING “CTRL" AND “2° AT THE SAME TIME>

IS THE LAST CHARACTER IN A PS/8 FOCAL DATA FILE. ATTEMFTS TO RERD

PAST THE END-OF-FILE WILL CARUSE A “7° TO BE TYPED OM THE TERMINAL AND
WILL RESTORE THE TERMINAL RS THE INPUT DEVICE.
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LINE FEED . =
USE WITH THE “MODIFY’ COMMAND YO RETAIN REMAINDER OF MODIFIED LINE.

KILL LINE {€1] n
KHEN WRITING R PROGRAM, ~ €  DELETES EVERYTHING OVER TO LEFT MARGIN.
IN RESPONSE TO “ASK” COMMAND., -~ € CRNCELS THE NUMBER BEING ENTERED.

RETURN KEY '

USED WITH THE “MODIFY” COMMAND TO DELETE REMAINDER OF MODIFIED LIME.
RETURNY IS A LEGAL SYMBOL FOR SEPARATING DATA BEING REQUESTED BY
A HSKS COMMAND.

ALT MODE KEY ' :
IN RESPONSE TO AM “ASK” COMMAND. ALT MODE CAUSES THE YARIABLE
TOG RETRIN ITS PREVIOUS VALUE. : ’

SPRACE KEY |
1T 1S A LEGAL SYMBOL FOR SEPRRATING DATA REQUESTED BY AN < ASK”.

COMMA €.,
IT IS A LEGAL SYMBOL FOR SEFARATING DATA IN “TYPE” AND “ASK” COMMANDS.
SEE WHAT THE ~.,” DOES TO LINE 26. 48 FIRST WRITTEM THEN EXECUTED:
28. 48 TYPE 2,3, 5/6,4273, 111!
2. 9885 2 0908 6. 8333 1728 06

SEMICOLON £; 1

- ZEPARATES COMMANDS WHEN PLACED TOGETHER OMN OME LINE.

SEE WHAT THE 7, DOES TO LINE 27. 42 FIRST WRITTEN THEN EXECUTED:
27. 42 SET ¥=17; TYPE 3#x; SET X=3/7; TYPE " U, ReZ, 1

- 54. 9065 3. 4285



FUMNCT IONS

e . S— A —) SON OO Wer— abmp——

FOR MOST FUNCTIONS, A SAMPLE LINE IS SHOWN AND THEN EXECUTED:
“(RY’ REPRESENTS THE HRGUMENT OF THE FUNCTIONS

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

FHRES{A> ABSOLUTE VALUE _

EXAMPLE (WRITTEN THEN EXECUTED)>:

63 49 TYPE FRBSC-3),FRABS(Z), !!!!
3. 60089 2 0909

FADCC(RX ANALOG TO DIGITAL INPUT FUNCTION
@1. 22 SET X=FRADCCRY; TYPE ! !'!!

FATNCAY  ARCTANGENT ARGUMENT RANGE: ©<A<1976
©5. 25 TYPE FATNCAD. {111, COM:  OUTPUTS RADIAN ANGLE WHOSE TANGENT = 1. 00
. 7854

——————— TANGENT YFTANCAYT IS NOT AVAILAEBLE
TANGENT 1S COMPUTED AS THE QUOTIENT <(SINE-COSINEY

85. 55 TYPE FSINCLI/FCOSCLY, ' 1! COMMENT OUTPUTS TﬁNuENT OF 1 RADIAN
1. 5574
FCOs<A> COSINE ARGUMENT RANGE: -1#1874<A<1074 <(RADIANS?

0E. 27 TYPE rCOleJ,FCOS(3/2/;!"' COM: QUTPUTS COSINES OF 1 & 1.5 RADIANS
6. 3182 6. 8787 :

FDISCA> DISPLAY FUNCTION FOR DEC TYPE 34D DISPLAY

EXAMPLE :

B7. 28 SET DUMMY=FDISC(X, ¥

WOULD CRUSE A POINT TO BE FLUTTED AT FOSITION (X.Y¥> ON DISPLAY

DISPLAY AND JOYSTICK FUNCTIONS FOR PS/S FOCAL HAVE ALSO BEEN WRITTEN
FOR THE TEKTRONIX T-4092 GRAPHICS TERMINAL. SEE PAGE 13.

FEXPCAD EXPONENTIAL
BS. 24 TYPE FEMPCL), FEXPCZ 47>, '1'Y; COM: MATURAL BASE TO THE POMWER <AY
2. 7182 8. 7582 ‘



FITR<A» . INTEGER
89. 18 TYFE FITR(3/2), FITRCZS 7190, FITR(=2 933, 111!
1. 8908 23 9090 I. 9H99

WARMIMNG: LACK OF PRECISIOM IM FOCAL, 13537 S FLOATING POINT PARACKAGE
MAY CAUSE FITRCAY TO PRODUCE ROUNDING ERRORS WITH NUMBERS OF
MORE THAM FOUR OR FIVE DIGITS. YOU MAY PROGRAM AROUMD THIS
PROELEM BY ADDING EMPIRICAL CONSTANTS TO THE FUNCTION ARGUMENT.

FLOGCAY - NATURAL LOGHARITHM
18. 14 TYPE FLOGCL>, FLOGC4, 2370, FLOGCLE), 111!
B. 6966 1. 9433 2. 38ze

FRAMNC ) FARNDOM NUMEBER
11. 22 TYPE FRANC FRAMC D, FRAMNC ), FRANC Y, FRAMC), !

9. 5444 @ TY3Z @ 3620 8, €352 0. 8448
THE PSEUDO-RANDOM NUMBERS PRODUCED ARE PART OF A VERY LONG AND KELL
DISTRIBUTED BUT DETERMIMISTIC SERIES. YOU WILL USUALLY OBSERVE ANM
ENTIRELY DIFFERENT SERIES ERCH TIME FOCAL IS INITIALIZED. HOWEYER.
FRAMCY DOES NOT GEMERATE TRULY RANDOM MNUMEBERS.

FSGNCA>  SIGH
12 24 T X1 8 FSGNCZ 780 " ", FEGNL=-2995, " ", F5GNB, " "y FSGHNC-12, 11t
1 -1 g -1

FSIMCAY  SINE ARGUMENT RAMGE . ~1+1@74<A<19™4 CRADIANS >
12 52 TYPE FSINCLD, FSIMCBY. FSINCEP=-2, 22, V11!
8. 3415 0. 6999~ 3. 2267

FSLTOYAY  SRUARE ROOT OF A POSITIVE MUMBER
14 4@ TYPE FSQTC4), FIRTOIZL, FSOT BE38953, 111!
2. 8885 19 P37 8 esz24 ,

FIMCS CHARACTER INFUT FUMCTION 0

ASKS FOR A CHARACTER FROM THE TERMINAL (OR FILE!}; EXAMFLE:

82 44 SET A=FIMC

SETS A7 EQUAL TO THE DECIMAL ASCII CODE OF THE CHRRACTER INFUT.

FOUTCRY CHRARACTER OUTPUT FUNCTION
a2 23 SET DUMMY=FOUT(A>
OUTPUTS THE CHARACTER WHOSE DECIMRL ASCII CODE EQUARLS “A7.

IF AN 7L MWERE IMNPUT IN RESPONSE TO LIME 2 14, “A° WOULD BE SET
EQUAL TO 284, THEN LINE 9. 25 WOULD CRUSE AN L7 TO BE OUTPUT.

THE “A” OM LINE 2 25 IS A DUMMY WARIABLE. SEE DECIMAL ASCII CODES
FOR FINCY AND FOUTCAD OM PRGE 22
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FOR THE TEKTRONIX T-4882 GRFPHIC COMPFUTER TERMINAL

FDI1I=

<I.x.w> ——— DISPLAY
COURD INATES : B <= % < 1824 B <= v < 1624
I==1 PLOT A POINT AT <X, ¥)

DRAW A DARK VECTOR TO (X, Y3

IF IN GRAPHICS MODE. DRAM A EQIGHT YECTOR TO
(K, ¥); OTHERWISE ENTER GRAPHICS MODE AND DRAW
A DARE. VECTOR TO <, ¥

I= 8
I=+1

JOVYST ICK

FIOWCT 3 ——— e
FJOY(I> SETS YARIABLES %J AND ¥J EGUAL TO THE ¥ AND ¥
LOCATIONAL ADDRESSES IN THE INTERACTIVE GRAFHICS UNIT.

SETS ¥J AND YJ EQWAL TO LOCATIOMAL RDDRESSES.
TURNS OM JOYSTICKE. WAITS FOR KEYBOARD

INFUT BEFORE READING CURSOR COCORDIMATES.
ASSUMES JOYSTICK PREVIOUSLY TURNED OM BY

A FOUTCA7>; READS CURSOR IMMEDIATELY.

I=-1
I= 9

I=+1

FOaT o>

GRAFHICS CODES
1 .. HOME
17 .. TURNS ON JOYSTICK FOR FJO¥(1) APFLICATION
24 .. ERASE SCREEN (REGUIRES .S SECOND DELAY)
38 .. ENTER INCREMENTAL PLOT MODE |
31 .. LEAVE GRAFHICS MODE
INCREMENTAL FLOT MOCE
FOUTC) CODES:
DIRECTION M NE E SE S SW M NM
BRIGHT POINT 32 33 34 35 36 37 38 39
DARK POINT 4@ 41 42 43 44 45 46 47
PROGRAM: ~ SKETCH”

CFOLLOMS JOYSTICK DN DISPLH?}

18 SET I=6; FUR K=8,. 2, FOUT(24>; C ERASE HND FHUqE
20 SET DUMMY=FJOY(8)>;C MAITS FOR A KEY TO BE HIT
38 SET DUMMY=FDISC@, XHOLL, YHOLDO+FDIS{I, ®JI, YJI2
433 SET YHOLD=YJ:; SET 1=1;GOTO 1.2

o1.
81.
B1.
01. 489 SET XHOLD=:
NOTE: THE VERSION OF PS/& FOCAL USING FDIS AND FJOY FOR THE

TEKTRONI® T-48992 PROVDES 18¥-20% FEWER YARIABLES.

FUMCT IOMNS



PRGE 28

MISCELLAMNECOUS
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EXPRESSIONS ——- HRITHNETIS EXPRESSIONS INCLUDE AMY EVALUATABLE GROUP
OF NUMBERS DR VARIABLES SUCH RAS: A7, 2+43%x OR 2277

HIGH SPEED PRPER TAPE RERDER CAN RERD IN FOCAL FROGRAMS:

1> TYPE - OPEN .INPUT PTR:”
2> RAFTER “~7 15 TYPED OUT, HIT SPHC@ BAR TO RERD TRPE
3> AFTER “ 77 IS TYPED OUT, HIT “CTRL/P”

USING YOUR TERMINAL-S LOW SPEED READER. YOU CAN INPUT PROGRAM TRPES
BY FIRST TURNING OFF THE ECHO WITH “OFPEN INPUT TTY:”; RERADING IM THE
TAFE; AMD THEM TURNING ON THE ECHC WITH CTRLAP OR “OPEN INPUT TTY:,E”.

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

18. 66 COPEN INPUT PTR: T .
 (PS/8 WILL NOW CUTPUT R “ " ON THE TERMINAL AND WRIT FOR vgu
TO SIGNIFY THAT THE TAPE 1S LORDED BY HITTING THE SPACE BSR.
18. 65 FOR X=1, 18; ASK AKX
19. 70 OPEM INPUT TTY:, ECHO; COMMENT --— RESTORES TERMINAL TO NORMAL

HIGH SPEED PUNCH MAY BE USED TO PUNCH PROGRAM TRFES:

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

LINE NUMBERS --— MAY RANGE FROM 1. 61 THROUGH 1. 93 BUT DO NOT IMCLUDE
WHOLE NUMBERS. VARIABLES (OR ARITHMETIC EXPRESSIONS MOT STARTING HITH
“A” > OF THE CORRECT WALUE MAY BE USED IN FLACE OF LIME NUMBER REFERENCES
CEXAMPLE: “GOTO X7 >. GROUP NUMBEPS ARE INTEGERS FROM 1 THROUGH 31 AND
REFERENCE GROUPS OF LINES IN “DO-, ’NRITE + AND “ERASE” COMMANDS.

MERGING PROGRAMS <A AND 7B 1S DONE NiTH A SERIES OF COMMANDS WHICH
COMVERT “A” INTO AR PS/2 EDITOR COMPATIBLE DATA FILE AND THEMN BRING IT
IN “ON TOP” OF FROGRAM “B” : ' '

1> LIBRARY CALL R

27> OPENM INPUT TTY: »
3> OPEN QUTPUT A (STEPS 3-4 WILL MHOT OUTPUT ON TERMINAL>

42 QUTPUT CLOSE; OPEN INPUT TTY:. ECHO

5> LIBRARY CALL B
&> OPEN INPUT A CWAIT FOR “7 ON TERMINAL; THEM HIT ~CTRL/P >

72 LIBRARY DELETE A. FD
THE MERGED PROGRAM WILL NOMW BE IN YOUR PROGRAM BUFFER.
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PRECISION -—- IF 10 DIGIT PRECISION IS NOT RETAINED THROUGH THE INITIAL
DIALOGUE, YOU WILL HAVE 206% MORE VARIABLES 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 THEM “DEVICE:/L” TO LIST
DIRECTORY. WHEN TRANSFERRING FOCAL PROGRAM FILES WITH PIP, BE SURE
TO USE THE “ /1 OPTION RS THEY ARE CORE IMAGE FILES --— NOT ASCII!!!

PROGRAM NAMES —-- MAY Hﬁ?é UP TO SI¥ ALPHABETIC OR NUMERIC CHARACTERS.
FOCAL ASSUMES “. FC” OR . FD’ EXTENSIONS FOR FROGRAM AND DATA FILE NAMES.

PROGRAM SIZE --- WITH STANDARD FEATURES, PS/S FOCAL PROGRAMS MAY BE
7 BLOCKS LONG (RBOUT 2500 CHARACTERS). IF FILES RARE DELETED THROUGH
THE INITIAL DIALOGUE, 11 BLOCK PROGRAMS ARE POSSIBLE.

Ak

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

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

HELLO

122. 5

$99. 95

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

THE ABOVE STRINGS WERE TYPED BY SURROUNDING THEM WITH QUOTATION
MARKS RS IN LINE 22, 25:
22. 25 TYPE * HELLO" !

STRINGS MAY ALSO BE PRINTED OUT CHARACTER BY CHARACTER USING THE
 “FOUTC)” FUNCTION: INPUT OF STRINGS MAY BE HANDLED WITH THE “FINCY’
FUNCTION. LIST THE INITIAL DIALOGUE FOR AN EXAMPLE. |

THE RASK COMMAND MAY BE USED TO INPUT AND COMPARE 6 OR 10 CHARACTER
STRINGS (DEPENDING ON PRECISION RETAINED IN INITIAL DIALOGUE>. IT
IS BEST TO RETAIM FERTURE ~8° IN DIALOGUE KWHEN USING THIS TECHNIQUE.

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

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

22. 86 SET X=2; RETURN

22. 88 SET X=1; RETURN

+*D0 22. §

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.
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YARIABRLES

VARIABLES —-—- SOME EYAMPLES INCLUDE: R. X, 27, P2, AN, GU, PI. NUMBER
CONLY THE FIRST TWO LETTERS WILL BE USED)> --- VARIABLES MAY NOT BEGIN
MITH AN “F° OR A DIGIT.

SUBSCRIPTING ——- VHRIRBLES MAY HRVE UNIQUE SUBSCRIPTS FROM -20848
THROUGH 2847 ALTHOUGH THE TOTAL NUMBER OF VYARIABLES 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 --- 7 !*, “"/ AND “# CANNOT BE “TYPED", “ASKED”
OR ZEROED WITH THE “ERASE” COMMAND DIRECTLY BUT ARE OTHERWISE NORMAL
VYARIABLES AND MAY BE USED AS SUCH IN “SET-, “IF’, “GOTO", -“FOR” AND
OTHER COMMANDS. - #°, THE SYSTEM STATUS VARIRBLE., 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 RETAINING FILES
(FERTURE #4> PROGRAM SPACE IS INCREASED FROM ABOUT 3508 CHARACTERS

(7 BLOCKS> UP TO ABOUT 5568 CARACTES <411 BLOCKS>. IF FEATURES O

fiND € RRE 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
.,FEﬁ?URES CHOSEN IN THE IMITIARL DIALOGUE.

FEATURE CODE

‘9 NO CPTIOMAL FEATURES ............. . 1
r4° FSIN AND FCOS FUNCTIONS ............. 2
c27 FSIM, FCOS, FLOG, FEXP AND FATN .;;.. 6
3 EXTENDED PRECISIOM <18 DIGITS> ...... 5
4 FILE COMMANDS ... .. ... .. ... ... ;... ?

- LEADING SPACE IN "TYPE” .......... Jeooe 11
‘67 7= AUTOMATICALLY PRINTED BY ’T?Pﬁf . i3
e ‘7 AUTOMATICALLY PRINTED BY ~ASK” .. i7
G - ’&’ IN POMERS-0OF-TEMN NOTHTION e -1
‘9 FERTURES 2:3; .................... .. 218
‘Y¥ES” STANDARD FEATURES 2.3.4,35 ......... .. 2318

THE MNUMBER OF ORDINARY VARIABLES PERMITTED DEPEQDE ON WHETHER EXTENDED
FRECISION OR EXTENDED FUNCTIONS ARE RETARINED:

NO EXTEMDED FSIN & FCOS : FSIMN, FCOS, FLOG

FUNCTIONS ONLY 1) - FLOG, & FEXP (22
& DIGIT PRECISION: 222 : 188 S iis

19 DIGIT PRECISION: 183 163 88
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COMMANE EXECUOTION TIMES

& & 18 DIGIT PRECISION WERSIONS OF PS/8 FOUAL, 1974 WERE WSED TO TEST
THE COMMAMD EXECUTION TIMES IM MILLISECOMDS OMN R FDFP-8 USING A TUSS
DECTRPE FOR INPUT AND HIGH SPEED TERMINAL FOR OUTPUT. TIMES INCRERSE
AS LINES RRE REFERENCED TOWARD THE END OF A PROGRHN AND VARIABLES ARE
USED FROM THE END OF THE SYMBOL TRELE.

COMMAND & DIG 18 DIG COMMAND & DIG 18 DIG
ASK ¥ . .. 1342 43 57 S FsmH-H ... .. 6,98 7. 82
T 1. 868 12 @9 S H=GHRG L. L 7. 73 &8 55
A oYX 25. 69 28 96 S AsHeH .o oL 8. 47 Q. 9a
COMMENWT . ............. 1. 59 1. 58 S ¥eGASG L 8. 71 18 34
o 8. 51 8. 51 & Ma=beH Lo 3. 7 18 2%
L 16, B8 18 38 S ¥=d44444/4944444 ... 15 482 47 12
e O 15. 914 18 22 S M=444444/333IZ3 ... 45 56 173D
FOR K=d.15 . ......... i4. 24 45 @61 S W=iEAB/LE-18 . .. ... 59, 41 8.7V
Fo¥=d4,4; ............ 14. 28 14 &7 S ¥=iE100-1E-188 .. .. B 357 5V 657 30
Fow=1,2; ............ 18. 143 1418 23 5 H=FABSCY L. 5. @3 & 13
For=1,16; ........... 5@. 27 38. 83 S ¥=FRABSLG» ......... 731 v. 37
GO 4.2 .............. 14. 43 16. 74 S AsFREBSC4Y L. 9. 59 2. 65
GLZ .. ... ... .. ... i4. 27 46 59 S A=FRESHY ... ... 738 7. 48
G Z .. ... .. . 9. 45 48 28 S w=FABS 444444y ... 418 €2 18 74
IF (-1>1.3,14.3,4. 3 .. 28 87 23 22 S W=FSRTCGY ... ... 22. 7% 3177
I <-124.3,1.2,4.3 ... 28. 62 23 @4 S H=FSQTA» ... .. ... 25. 87 34, 8%
I L1 2,14.3,4.3 ... 16.78 12 19 g HsFEGMOG> Lo g2 a1 7.9
I <151, 3.14.3.,14.3 ..., 2047 22. 79 S MEFITRIGY ... ... .. 2. 23 3. 34
I (ML 2,143,142 ... 18 84 20 38 S M=FRAMCY ... L. 7. 43 7. 53
I <=132,2.2 ......... i5.85 416 .78 5 W=FEMPCGY ... ... 0. 2¢. 58 36 58
I <Lz, 2.2 .......... 1193 12,77 S HsFSIMCGY ... ... .. 31 €2 48 23
I Car2.2,2 ... .. ..., 15. B4 45 8% S K=FCOS<G> ......... 3% 32 S0 8o
I Mz, 2.2 . ..., .. 12. 8% 41X 46 S H=FATHMOGY ... ... ... 25. @9 32716
TRETURMN ... .. .. ... i. 42 1. 42 S M=FLOGCGY ......... 14. 78 48 2T
B .51 .51 S ¥sFIMCY (Lo & 24 5. 26
S X=N ... ... L. 4. 18 4. 11 S MERIMNOSFIMNCY ... i1 29 11 =2
S oM=L L €. 47 5. 52 S K={TEM FINC"2] ... &5 X7 83 &8
S ¥=G ...... ... ..., 4. 15 4. 495 S WM=FOUTCE> 0 ... ... Q.13 Q. 25
SH=d L & 35 €. 3¢ 5 H=FOUTCLB8y ... ... 14, 81 14 82
S kad+d oL 11. 67 11,72 S X=FOUTCKIFOUTCKY . 47 29 17 22
S¥W=H L 4. 45 4, 13 S ¥M=040 FOUTCK» ST .. B2 4£€ &2 82
S A=qd4444 L. 7. 43 7. TYPE ... 1. 49 1.4z
S E=GeG L.l 5. 87 &5 94 L 2 P . 71 .7l
S A=G+1 ... 5. 35 Q. 39 T 0 1. 32 1. 34
So¥sA+1 L. 11. 67 11 74 T# ... . i 38 4. 28
S ¥=H+H Lo L €. 54 €. 97 T "4 o 1. 46 1. 4&
S M=ddddaded (L 18. 38 16 47 T " adddda4™ L. 3 ze 2 38
5 X=444444+4444444 | . 13 59 413 72 T " dddd4dq”! e 4 8as 4. 8%
S R=G+G+G .. ... L. & 75 o 73 T " 444444, ! L 4. 29 4, 22
SoAsGHCEHGEY L L. 141,51 44, 52 TH ..o 16, 28 26 48
S A=G"T L T26. 808 34,47 THY o 16. 87 27V 88
S K=4T L. .29.15 36 82 TAE2D ... o, 91 20 163 4%
o X 31 62 39 29 T G29LIES/Q@QLES .. ... 3227 4z. 78
S K=4T100 . ... ... L. 185 37 261, 73 T 10003 108098 |, | .. ig 2 28. 83
Soh=HeH oL L & 94 £, 28 T "L2@ sPRCESI"! .... ?.78 7.V
S A=G-G ............. 6. 91 6. 95 T 28! oo 11. S 411 52
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TECHMICAL NOTES

n i kit Co———l Uit o AP LD —— s " onismins s

LOADING PSS FOCAL., 1371

- FZS8 FOCRAL, 1571 15 HVHILHBLE IN THREE FORMS:

13 A PS8 FORMAT FILE DECTAFE CONTAINING SAVED AND BINARY FILES
OF PS/8 FOCAL AMD THE 7 FILES NEEDEC TO ASSEMBLE P58 FOCAL.
THIS FORM IS RECOMMENDED FOR MULTIFLE DECTARPE INSTALLATIONS.

22 A PS/B SYSTEM TAPE TO WHICH HAVE BEEMN ADDED THE FILES NEEDED
TO ASSEMBLE F5/8 FOCAL. THIS FORM IS RECOMMEMDED FOR SINGLE
DECTAPE INSTALLATIONS. NOTE: USER MUST SEND OMSI A P5/8
SYSTEM TAFE TO RECEIVE PS-8 FOCAL INM THIS FORM.

3> EIGHT PRPER TAFES: A BIMARY TAPE OF FS/8 FOCAL AND 7 SOURCE
THPES.

FORMS 10 AND 2> ARE R'HILHBLE WITH DEMONS TPHTION’ AMND THE “HELF-
PRCFAGE.

‘TU LOARD P5/8 FOCAL FROM DECTAFE, MOUNT THE TAFPE ON DRIVE 1, THEMN GIVE
THE FOLLOWING COMMANDS

. ASSIGN DTAL: DSE
R FIF
55 PFOCAL. 3V4FFOCAL. SY.- 1

*"L‘,

TO LOAD PS/8 FOCAL FROM PAFER TAFPE, PLACE THE TRPE LABELED ~ PFOCAL. BN
IN THE TAFE READER AND GIVE THE FOLLOWING COMMANDS »

. R ABSLDR

#*PTR :=1@82008% CALT MODE>

“ {TYFE A SFRACE T3 RERD TRFE?
. SHEYE SYSPFOCAL

F5-6 FOCAL, 1971 IS5 NOW SAVED ON THE SYSTEM DEVICE AMD MAY BE RUN BY
GIVING THE FS/2 COMMAMD :

E FFOCAL

S8 FOCAL”S INITIAL DIALOGUE MWILL THEN ASK YOU IF YOU WISH TO RETAIN
STANDARD FERTURES.  TYPE “YES” OR REFER TO PRGE 22 OF THIS MANUAL.
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BOILDING F=S.-2 FOOCRAL

FS/8 FOCAL, 1371 CAN BE BUILT FROM FOUR ASCI1 SOURCE FILES AND THREE
BINARY FILES. THE NECESSARY FILES ARE:

! ,
FOCDEF. PR DEFINITIONS OF CONSTANTS AND NEW IHSTRUCTIONS FROM
FOCAL, 1263, '

FOCOVR. PH RDDITIONS AND OYERLAYS TO FOCAL PROFER <NOW RESIDENT
IN FIELD 12

FOCINT. PA INITIAL DIRLOGUE <MACHIMNE LANGUAGE FORTION

FOCLIB. PR LIBRARY AND FILE ROUTINES <RESIDENT IN FIELD @3.

FOCAL. BN BINARY 0OF FOCAL. 1363,
4WOMOD. BN FOUR-WORD FLOATING POINT PATCHES.

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

TO BUILD PS/8 FOCAL, 1371, TRANSFER ALL THE HECESSARY FILES TO THE ~DSK:-
AND GIVE THE FOLLOWING COMMAMDS:

. R PALZ
#PFOCRAL<FOCDEF, FOCOYR, FOCINT, FOCLIE
. R ABSLDR

+«FOCAL, 4WDMOD, PFOCAL. INITAL/1=16280$(ALT MODED
. SAVE SYS PFOCAL

CFOCINTY AMD < INITALY MAY BE OMITTED>

“PFOCAL. 5¥ IS NOW SAVED OM THE SYSTEM DEWICE

TO PREPARE VERSIONS PERMITTING THE USE OF [DISPLAY AMD JOYSTICK FUNCTIONZ
OF THE TEKTROMIX T-4902 GRAFHIC COMFUTER TERMIMAL., INSERT FILE “FDIS”
(SERIAL INTERFACE 43864> OR ~ 48917 (PARALLEL INTERFACE 4201 AFTER
“FOCDEF” IN THE COMMAND STRIMG GIVEM TO PALS. THE T-4802 VERSIONS
FROVIDE 1©-20X FEWER YARIABLES



PAGE 2&

CHAMGIMNG PSS FOCAL

FOR ADDITIONAL INFORMATION, YOU MAY CONSULT - ADVAMCED FOCAL TECHNICHL
SFECIFICATIONS (QORDER NUMEER DEC~@3~RJBE-DL FROM THE DEC PROGRAM
LIERARY, DIGITAL EQUIFMENT CORPORATION, MAYHARD, MASSACHUZETTS>.

NERRLY ALL USER FATCHES TO FOCAL. 1955 CAN BE ADDED TO PS/2 FOCAL. 1571
WITH OMLY MINOR AUAPTATIONS. SOME POINTS WHICH YOU MAY WISH TO CHECK
TO INSURE COMPATABILITY INCLUDE: o

1> SOME FOCAL INTERMAL SUBRDUTIMES AMND POINTERS HAYE BEEN CHANGED
CE. G. “POPAR” I5 NOW A SUBROUTINE CALL>. PS3/8 FOCAL ROUTINES WHICH
FERFORM IDENTICAL FUNCTIONWS ARE INCLUDED FOR ALL COMMONLY USED
ROUTINES

27 IN MOST CASES, THE “HOLES® IN FOCAL, 195% HAVE BEEN FILLED WITH
PATCHES. A USER ROUTINE WHICH USES THESE LOCATIONS MUST BE
RELOCATED. THE WARIABLE SYMEOL TRELE ARER IS RECOMMENDED FOR
THIS PURPQSE (CHANGE “STYAR” TO ALLOM FOR PRTCHES).

32 USER-DEFIMED FUNCTIONS FEQUIRE POINTERS IMN “FNTABF” RAND -~ FNTABL”.
THE “FX° AND “FNEW’ SLOTS HAVE BEEM FILLED WITH “FIN" ANC CFOUT”.
RECOMMENDED FUNCTIONS TO DELETE FOR EXTRA SLOTS ARE FDIS, FADC AND
FRAN DEPEMDIMNG OM THE NEEDZ OF wOUR INSTALLATION

4> FOCAL PROPER NOMW RESIDES IN FIELD 1 CSTARTING ADDRESS 1826@). ANy
PATCHES TO FOCAL MUST BE LOADED IMTO FIELD 1 TO OVERLAY FOCRL. THE
LIBRARY ROUTIKES, PUSHDOWN STACK. AMD TEXMT STORAGE USE FIELD G

THE FOCOVR. PR SOURCE FILE CONTHRINS ALL PATCHES MADE BY PS/ 2 FOCAL TO
FOCAL PROPER AND SHOULD BE EXAMINED TO INSURE THERE ARE MO COMFLICTS
WITH A USER PATCH.

SOME TERMINALS HAVE -ESCAPE” OR *PREFIN’ IN PLACE OF “ALT MODE’. TO
CAUSE PS-8 FOCAL TO RECOGNIZE THE NOW-ALT MODE, FIRST SAYE IT ON THE
SYSTEM DEVICE. THEN GIME THE PS/8 MONITOR THE FOLLOWING COMMANDS:

. GET S¥5:PFOCAL
. ODT |

17082/0375 233 (ESCAFE> OR 76 (PREFIN
ﬂ-c

. SAVE S¥S:XFOCAL

IF FP5/8 FOCAL IS TO BE USED IM THE PREFPRRATION OF NUMERICAL CONTROL
TAPES, IT WILL BE NECESSARY TO MAKE A CHANGE SO THAT FOUTC141> WILL
NOT RUTOMATICALLY OUTPUT BOTH A CARRIAGE RETURM AMD LINE FEED. TO DO
THIS FIRST SAVE PS/S FOCAL ON THE SYSTEM DEWICE.  THEHW GIVE THE PS/8
MONITOR THE FOLLOWIMG COMMANDS: :

. GET SYS:PFOCHAL
. QDT

17544./4451 4463
-C

. BAVE WS NFOCAL

CHARACTERS QUTPUT WITH “FOUT” WILL NOT CHANGE THE “TRE” POSITION.
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COorMMMANDS

ELEMENTARY COMMANDS

SYMBOL.S

ARITHMETIC SYMBOLS

ASK
COMMENT
CONT INUE
)
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

- o — o o

QPEN INPUT

OPEM OUTFUT

OPEN RESTORE INPUT
OFEM RESTORE OUTPUT
QUTPUT CLOSE

LR -

EXPONENTIATION
MULTIPLICATION
DIVISION
ADDITION
SUBTRACTION

(> PAREMNTHESES

{ ] SQURRE BRACKETS
<> ANGLE BRACKETS

4+ % 3

SPECIAL CHARACTERS

| RETURN/LINE FEED
# CRARRIAGE RETURN
TRB
OUTPUT FORMATTER
SYMBOL TABLE
QUOTATION MARKS
TRACE
POWER-OF-TEN [ &1
RUSOUT KEY
CTRLAC
CTRL/G [BELL ]
CTRLAL
CTRLAF
LINE FEED KEY
€ KILL LINE
RETURN KEY
ALT MODE KEY
SPACE KEY
,  COMMA

m-2

i SEMICOLON

FLNCT X OMMS

W OSSN TS BT GEIA WD)

FABSC » ABSOLUTE VALUE

FRDCC >  ANALOG-DIGITAL

FATNC > ARCTAMGENT
CFCOs< »  COSIMNE

FDISC » DISPLAY

FEWPC » EXPOMENTIAL

FITRC 2  INTEGER

FLOG¢ > LOG (BRASE ED

FRAMC >  RANDOM NUMBER

FSGMC > SIGHM PART

FSINC > SINE

FSRTC >  SGUARE ROOT

FIMC 2 CHARACTER IMPUT

FOUT< > CHARACTER QUTPUT

MISCELLANEQUS

CHANGES FROM FOCAL. 1969
DEVICE NAMES

DIRECT COMMANDS
ERROR CODES
EXPRESSIONS

FILES

MIGH SPEED READER
INDIRECT COMMANDS
INITIAL DIALOGUE
LINE NUMBERS

MERGING FROGRAMS
NAMES OF FILES
PRECISION

PIP |
PUSHDOWN LIST OVERFLOW
SAMPLE FILES PROGRAM
SIZE OF PROGRAMS
STRINGS

SUBSCRIPTING

SUMMARY OF COMMANDS
TAE

VARIABLES

THE HELP PACKRGE FOR FS/8 FOCAL., 1971 PERMITS THE OM-LINE REVIEW OF ANY

OF THE ARBOVE WORDS.

PHRASES OR SYMEOLS

HELF

IS AVAILABLE OM A DECTRAFE

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

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

THE USER IS WRITING A PS-8 FOCAL PROGRAM.
PROGRAM (SAVED RS “FOCAL. TM" > WHEM HE HAS HAD ENOQUGH “HELF-.

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

Ao oo i ot —— —C—on e . - oo ——— - i i o— . o~

FOR FINC> AND FOUTC>

CODE CHARACTER CODE CHRRACTER CODE CHARACTER
128 CTRLASHFT/F 168 SPACE 192 A
CLERDER> is1 ! 194 B
129 CTRLAA iez " 1935 C
120 CTRLA/B 182 # i%e D
131 CTRLA/C 164 ¢ 187 E
122 CTRLAD 165 % 198 F
133 CTRL/E 188 & 199 G
134 CTRLAF 167 - 268 H
135 CTRLAG <(BELL> 168 « 281 1
132€ CTRL/H 162 > 282 J
137 CTRL/I 178 * 283 K
138 LINE FEED 171 + 2084 L
1329 CTRL/K vz . 285 M
148 CTRLAL 173 - 20€ N
141 CARRIAGE RETURM 174 . 2a¢ 0
142 CTRL/N , 178 / , 288 F
143 CTRLAO 175 © 289 @
144 CTRLAP 177 1 218 R
145 CTRLAG i7eg 2 211 S
14€ CTRLAR 178 3 212 7
147 CTRLAS 18 4 213 U
148 CTRLAT i81 S 214 V¥
148 CTRLAU i82 € 245 W
158 CTRLAV 132 7 216 X
151 CTRLAMW ied & 217 v
152 CTRL/K 188 9 21e 2
153 CTRLAY 188 219 €
134 CTRLAZ 187 228 N\
135 CTRLASHFTVK 188 < 221 1]
156 CTRL/7SHFTAL 189 = 222 ©
157 CTRLASHFTM 120 > 223 <
1398 CTRL/SHFTAN 191 7 2353 ALT MODE
152 CTRL/SHFTA0 192 @ 255 RUBOUT

FOUTC141> WILL QUTPUT A RETURNALINEFEED: FOUTCL3) WILL
QUTPUT A CARRIAGE RETURN ONLY. CODE 144 (CTRLAP) I5
PS8 FOCARL-S BREAK CHARACTER. 224 THROUGH 25@ RARE
LOWER-CASE LETTERS ON SOME TERMINALS. MANY TERMINARLS
USE SHIFTAK. /L, AND /M FOR “L7, "N, AND 7 1.

CODES & THROUGH 127 ARE SIMILAR TO! 128-255 EXCEPT THAT
THE HIGH ORDER BIT OF ITS BINARY REPRESENTATION IS
EQUAL TO ZERO. ;
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FS~2 FOCFRL. 2271 ERROFR CODEDS

ooy e wmcEs SEET) HOMCESH AER SN S TP IS o s e o aao— v . ——— ———

CODE ESFLAMARTION

27909,
704.
?64.
761.
794.
782,
782.
783,
7032
794,
764,
784,
764,
785,
785,
7a5.
TerT.
?87.
76r. ;
793,
TE3,
?18.
711,
715,
745,
728.
722
?722.
T2Z.
TE23.
723,
23,
724,

—~

Jat.

—y— -

Fca =
P26
T8,
PET.
727,

o

..;. .\_‘| ..,J ..J .Q y
W R R R R
B OWY LYoo

-

R\

[515)
%)
48
91
i X
32

=-
a2

85
28
32
s2

-

L

o LN el )
W~ Y

N B
WO B

=%

4
b

. BE
.51
. 85

Ry

MOTE:

MANUARL START FROM COMSOLE

BREARK FROM KEYBORRD VIR “CTRLAF

BRD LINE NUMBER

GROUP NUMEER LARGER THRM =1

ZERO IS ILLEGAL LINE NUMBER

“DQ” REFEREMNCED MNOM-EAISTENT GROUFP
D0’ REFERENCED NON-EAISTENT LIME
NON-EXISTENT LINE AFTER “GOTO” OR 7 IF-
ILLEGAL COMMAND

BAD VARIABLE IN “FOR” OR “SET” COMMAND
EACESS RIGHT TERMINRTORS

ILLEGAL TERMINATOR IN “FOR” OR “SET” COMMAND
MISSING ARGUMENT IM DISPLRY FUNCTION
BAL ARGUMENT IM “MODIFY COMMAND
ILLEGAL USE OF A FUNCTION OR NUMBER
TOO MANY VYARIABLES

HO OFERATOR BEFORE PAREMTHESIS
FUNCTION ARGUMENT MISSING ;

ILLEGAL FUNCTION OR DOUBLE OPERATORS
ENCLOSURES DO MOT MATCH

BAD ARGUMENT IN “ERASE” COMMAMD
STORARGE FILLED BY TEXT

INFUT BUFFER OVERFLOW

BAD FESTORE COMMAMD :
ATTEMFT TO WRITE PAST EMD-OF-FILE
LOGARITHM OF ZERC REQUESTED

NO OUTPUT FILE TO RESTORE

BARD FILES “OPEN" COPMAND

DATA FILE NOT FOUND

NO INPUT FILE TO RESTORE

TOO MANY DIGITS 'INM MUMBER

PUSHDOMWN OVERFLOW; FROGRAM TOO LONG
THO PERIODS IW FILE MNAME OR MO NAME
BARD DEVICE OR 2 PRGE HAMNDLER

BAD LIBRARY COMMAND

NO FROGRAM MHAMED BY “SAYET COMMAND
EAPOHEMT TOO LARGE OR HEGATIVE

FROGRAM NOT FOLND

“LIBRARY CALL” FROM HOW-DIRECTORY DEVICE
“LIBRARY LISTY OF NON-DIRECTORY DEVICE
CIVISION BY ZEROD

FILE ALRERDY DELETELD

CEYICE ERROR: WRITE LOCE OR PRRITY
CAMMNOT OFEM OQUTPUT FILE

IMAGIMARY SQUARE ROOTS REQUIRED
UNAYARILABLE COMMAMD OR FUMNCTION
ATTEMPT TO READ PRST END-OF-FILE C(INPUT IS5
SWITCHED TO TERMINAL AND PROGRAM COMTIMNUES)

TYPE =, TYPFE 2. TYPE 1. OR TYPE > OUTPUTS A STRING
OF ZEROES. THIS CAM BE STOFPED BY HITTING “CTRLAPT,

SHOULD YOU EXFERIEMCE A PS5 MOMITOR ERROR SUCH AS
ATTEMPTING TO WRITE ON AN UMSELECTED DEVICE., IT IS
BEST TO RE-ENTER FOCHL THROUGH THE INITIAL DIALOGUE
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PSS FOCAL. 1571 =

=UrMARY OF COoMMAND=

wged: EL EMEMNTARY t:EJFﬂPﬂFHFlE?ES:

#ASK KoL ACCEFPT WHALUE OF ¥ FROM INFUT DEVICE
#COMMENT .............; .............................. IGHNORE REST OF LINE
HRCOMTINUE DUMMY COMMAMD
#D0 [LINE OR GROUF NHMBER] ..... AP T e e e e e SUBROUTINE CRLL
*ERASE ... .. L P S ewih e ZERD YARIABLES
#ERASE <LINE OR GROUF NUMBEP} ................ Cle e DELETE LIMNE OR GROUP
#ERASE ALL ... . . DELETE ENTIRE INDIRECT FPROGRAM
#FOR W=EL[,E2 2 EZ; [COMMANDY ... ... ... COMMAND REFEATED C(E3Z-E12/E2+l TIMES
#GO ..o B START FROGRAM EXECUTION AT FIRST LINE
AEOTO LA oL SEND FPROGRAM EXECUTION TO LIME L1
#IF CELOLAC, L2, LEL .. ...-, 8, OR + YALUE 0OF E1 GIVES NEXT LINE EXECUTED
#MODIFY L1 ... .. e N e e e e e e e e e e e e ELIT LINE L1
A LT e e e e STOF EAECUTIDN
#RETURM ... ... ... .. .. ....TERMINATE A ~DO° OF “LIBRARY GOSUE” SUBROUTINE
#SET #={NUMBER, WVRARIAELE OR EXPRESSION> .. ...... ASSIGH WHLUE TO VARIABLE
#*TYPE [NUMBERS, VARIABLES. EXFRESSIONS, TESXT IM QUOTEZ. !, # . & OR X

WRITE [GROUF OR LIME MNUMBER] . ............... e e LIST PROGRAM

@i LI ERARY E:CBPﬂFﬂF?FJE'“»

L IBRARY CALL [DEVICE: JMPROGRAM WNAMEZ . .. .. LR LORD SAVED FROGREAM
~#L IBRARY DELETE C[DEVICE: JXPROGRAM NAMEZ ... ... ... ......... UMSAYE PROGRAM
#L IBRARY GOSUEB [DEWICE: JZPROGRAM NAME> [GROUP OR LIME NUMBER] ...... DO
#_IBRARY LIST [DEVICE: XFIRST FILE TO BE LISTEDDI .. ............. . CATARL.OG
#LIBRARY RUN [DEWICE: JXFPROGRAM MNAMEZ [LINE NUMBER] ................ CHATIHN
*LIBRHR?_JH?E [(DEVICE: ]’FPWPPHM NAME> . ... ... .. SAVE FPROGRFAM
#LIBRARY EXIT ... ... ... .. /.......W..EETUPN TO PS-8 MOMITOR

et FILLE COMMARNES :

HOFEM IRNPUT CDEVIEE;J(FILE MAME IL, ECHOI © ... ... .. ... FREPARRE TO RERD FILE

+OFEM OUTPUT CDEVICE: XXFILE NAMEIC.ECHOY ... .... ...PREPARE TO WRITE FILE
+OPEM RESTORE INPUTC.ECHOI .. ............. PR RESUME IMPUT FROM FILE
+OFEM RESTORE OUTPUTL.ECHOI ....... ... PPIC ARSI RESUME OUTFUT TO FILE
#OUTPUT CLOSE ........... e OUTPUTS BUFFER; CLOSES QUTFUT FILE
e PHPUT === ECHO ..o INPUT IS ECHOED OM OUTFUT DEVICE

~e=OUTPUT--— ECHO .. ........ .. HER O R L QUTRPUT IS ECHOED OM TERMIMAL

S GEMERAL FORPM:

<> EWCLOSE REQUIRED TERMS AND [ ] EMCLOSE CFTIOMAL TERMS. -

A I5 AR VARIABLE. El., EZ AND EZ ARE ARITHMETIC EXFRESSIOMS.

ti., L. AND LZ HEE LIME NUMBERS. LINE AMND GROUF MUMBERS MAY

BE REPLACED BY ANY EXPRESSION NOT BEGIMMING WITH THE LETTER “H7.
.FC AND . FD ARE ASSUMED FPROGRAM AMD DATH FILE HAME EXTENSIONS.

FOLLOW COMMANDES WITH A SFACE; OME LETTER HBBRE?IHTIUNS FERMITTED

CLﬁF?;L_ 1s F=Erss FOCALS EREAR CZF%FWF?FWF“TFEEF?
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COMMENTED DIRECTORY FOR 341471 DECTHRPE

2711771 :
HELP . FC CENTRAL PRUOGRAM IM THE P3/2 FOCAL < HELP” PACKAGE
HELPER. RE THELPY PROKEBCE
DIRECH. RD THCLET PRCY.AGE
DIRECI. RD THELP  PROKAGE

DIRECR. RD
SDIREC. RD

THELPT PRCKAGE
THELFY FPROKAGE

ERAZE . FD OATR FILE CALLED BY “BTLSHP
HENGID. FO ORTA FILE WITH MORDS FOR < HENMGHMM
LIEBRAR. RE THELPT PRCKAGE

HFILEL. RE THELPT PRCEAGE

HFILE2 RE THELPY PRCEAGE

COMMAL. RE THELPY PRACKRGE

COMMAZ. RE THELST PRCHAGE

COMMAZ. RE’ T HELPT PHCHAGE

CATLOG. FC CATALOS FOR PUBLIC LIBRARY OF PS/2 FOCAL PROGRAMS
INDEY . RE “HELPY PHCKRGE '
HERROR. RE THELPT PRCKAGE

FUNCTL. RE THELPY  PRCKAGE

FUNCTZ. RE “HELF PRCKRGE

“HELPY PACKAGE
THELFY PHOKPGE
“HELM PRCOKIMGE
THELPY PRCOKAGE
THELPY PROMRAGE
“HELP PPACKAGE

SYMEOL. RE
SYMENZ. RE
SUMCOM. RE
MISCLL. RE
MISCL2. RE
MISCLZ. RE

AP LG ARGNREHUARNGAWOGEGGOGRNEPEGEDLONR

PFOCAL. SV 2 PS/8 FOCHL, 1371

TECO .sv 1 TECO-8 FOR PS/2

FOCAL . TM TEMPORARY FIUAL PROGEAM SHVYED B8Y “LIBRARY GOSUE COMMAMND

<EMPTY> 115 “HOLE® FUOR USER PROGEREMNS ,

LISTAL. FD 4 FA DATA FILE CONTRINING A SERIES OF OIRECT COMMANDS MHICH
LIST PUBLIC LIBRFARY PROGRRMS WHEM THE - OPEN INPUT LISTHALS
COMMAMD IS GIVEN IN COMMAND MODE

LISTAL. RD 4 SAME RS LISTARL. FD BUT FOP THE - HELP” PRCKAGE

IMTRST. FC 2 PS/2 FUCRL PROGRAM —-- PUZLIC LIERARY

CHISHR. FC 5 PSAS FOCAL PROGRRM ——- PUBLIC LIBRARY

STATL . FC & PS/8 FOCBAL PROGRAM —~— PURLIC LIBRARY

STATZ .FC  § PS/8 FOCAL PROGRAM —~—— PUBLIC LIBRRARY

RDDEY, . FC = 2 PS/8 FOCAL PROGRRM ~-— PURBLIC LIERRRY

BARON . FC & PS/2 FOCRL PROGRAM —-—— FPUSLIC LIBRARY

TRIANG. FC 4 P3/28 FOCAL PROGRAM ——— PUBLIC LIPRARY

CRLNDR. FC 32 PSAS FOLRL PROGRAM -—— FUBLIC LIBRARY

HANGMN. FC 5 PS/2 FOCAL PROGRPRM ——— PUBLIC LIBRARY

HANOI | FC S P5/28 FOCHL PROGRAM ——— PUBLIC LIBRARY

PLOTER. FC S PS/8 FOCRL PROGRRM —-— PUBLIC LISRRRY

FACTOR. FC 2 PS/S FOCRL PROGRAM —-- PUBLIC LISRFRY

POLAR . FC 4 PS/2 FOCPL FPROGRAM -—— PUBLIC LIBRRARY

GRAPH . FC § PS/8 FOCAL PROGRAM ——— PLILIEC LIBRARY

HARMON. FC 4  PS/8 FOCAL PROGRAM —-— PUBLIC LIERARY

WEEB .FC X PS/2 FOCAL PROGRAM ——— FUBLIC LIERARY

BTLSHP. FC 7 PS/2 FOCAL PROGRAM ~—— PUBLIC LIEBRRRY



HELP
TECD
TECD

FOLCDEF.
- FOCOWR.
FOCINT.
FOCLISB.

FOCAL

FDIS
4881

MAF
SPy
SV2BN

. RE.
. PR
. BN
PH

PA
PH

FA
. BH
4WDMOD.
IMITAL.

BN
=y

. PR
. PR
PFOCHL..
.5V
. 5Y
.5
115 FREE BLOCKS

BN

S
151

16

4

28
g

B3
17

Wi AL QDN
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BRCKUP FILE FOR - HELP. FC-

TECO-8 SOURCE FILE - e , ;
TECO~2 BINARY FILE (LORD WITH RBSLDR; STRARTS AT 200)

P5/8 FOCAL, 1971 SOURCE FILE --— DEFINITIONS/INSTRUCTIONS
PSAE FUCR&;i??i]SDURCE FILE =--- OVERLAYS TO FOCRL, 1959
PS8 FOCHL, 1371 SOURCE FILE ——— INITIAL DIRLOGUE (PRLS>

PS5/8 FOCAL. 1971 SOURCE FILE --— LIBRARY AND FILE ROUTINES
FOCAL, 199 BINRRY FILE O

FOCAL FLOATING POINT PRACKAGE FOUR-WORD PHATCHES

PS/8 FOCRL. 1971 INITIRL DIALOGUE «FOCRL PROGRAMD

- PS/8 FOCAL, 1971 SOURCE FILE -—-— T-4992 SERIAL INTERFACE

PS/8 FOCAL, 1974 SOURCE FILE ——- T-4832 PARALLEL INTERFACE
PS/8 FOCAL. 1971 BINARY FILE --~ STARTS AT 18203

CORE MAPPER --- SPECIFY BIMARY FILE FOR COMMAND DECODER
DECTRPE UDT --— VERY ~EXPERIMENTAL-

“ SAYE-TO-BINARY" CONVERTER



