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***************************************************** 
******************************************************* 
** ** 
** FFFFF 000 ecce AAA L 666 5555 ** 
** F 0 0 c A A L 6 5 ** 
** F 0 0 c A A L 6 5 ** 
** FFF 0 0 c AAAAA L 6666 5555 ** 
** F 0 0 c A A L 6 6 5 ** 
** F 0 0 c A A L 6 6 5 ** 
·~· F 000 ecce A A LLLLL 666 5555 ** 
** ** 
******************************************************* 
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C O M M A N D S   A N D   F U N C T I O N S

A ASK A X A “TEXT”,X;

C COMMENT 2.35 C THIS STEP WILL NOT EXECUTE

D DO D 10 D 22.35

E ERASE E E 12 E 22.35 E ALL

F FOR F I=1,10;T “LOOP”,! F I=2,2,10;T “EVENS”,I,!

G GO G G 2.75

I IF I (X) 2.1, 2.2, 2.3 I (Y-X) , 3.1;T “> THAN”,!

M MODIFY M 1.55

O ON ON (X) 1, 2, 3

Q QUIT Q

R RETURN R

S SET S X=23+(2*B) S X=FRAN(1)

T TYPE T A,B,C T X-Y T 3^C T “HELLORLD”,!

W WRITE W W 3 W 6.2

FABS   ABSOLUTE VALUE FRAN   RANDOM RUMBER 0-.99999

FINT   RETURN INTEGER FINR   RETURN ROUNDED INTEGER

FCHR   INPUT ASCII CHAR. FOUT   OUTPUT ASCII CHAR.

FMEM   ‘PEEK’ OR ‘POKE’ FSBR   USER SUBROUTINES

FECH   CONSOLE ECHO CTRL FPIC   INTERRUPT SERVICE

FIDV   SET INPUT DEVICE FODV   SET OUTPUT DEVICE

FISL   SET STRING LENGTH FSLK   COMPARE STRINGS

FSTI   READ CHARS. FROM INPUT FSTO   SEND STRING TO OUTPUT

FINI  INITIALIZE INPUT DEVICE FINO  INITIALIZE OUTPUT DEVICE

FCON   SET CONSOLE FCUR   SET CURSOR



***** FOCAL-65 PROGRAMMING LANGUAGE ***** 

***** FORMULATING ON-LINE CALCULATIONS IN ALGEBRAIC LANGUAGE ***** 

"FOCAL" IS THE NAHE GIVEN TO A HIGH-LEVEL MATHEMATICAL LANGUAGE INTERPRETER ORIGINALLY CONCEIVED FOR THE DIGITAL EQUIPMENT CORPORATION PDP-8 SERIES OF MINI-COMPUTERS. "FOCAL" HAS HISTORICALLY BEEN A LAN­GUAGE FOR BEGINNERS <A LA ' BASIC') AND A LANGUAGE USED BY THE EXPERI­ENCED HACKER. THIS MANUAL DESCRIBES "FOCAL" AS IT EXISTS ON THE 6502 MICROPROCESSOR. 

THIS USER'S GUIDE IS PRESENTED IN A "LET ' S TAKE A GUIDED TOUR OF FOCAL" FORMAT. READERS ARE ENCOURAGED TO PROVIDE CONSTRUCTIVE FEED­BACK CONCERNING THIS MANUAL, UHICH UAS PRODUCED USING "FOCAL" ON A 6502 MICROPROCESSOR 
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<<<< NOTES >>>> 

• 
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THE INITIAL DEviCE NUHBER OF THE CONSOLE OEV!C£ !S STORED I~ • 
THr LOCATION 'CONDEV 1 , STORE 4 DIFFERENT NUMBER THERE IF YOU WA~T YOUR 
CONSOLE DEVICE To BE SoMETHING OTHER THAN DEVICE NUMBER 0. THIS O~LY 
MATTERS WHEt-~ r-o-en.- TTRn STl~TS W.--s-tncETUtrem-cHANr;r-'lll ANOIHEli - ----­
DEVICE WITH THE 1 FCON 1 FUNCTION, - -. 

ADDITIONAL COMMANDS HAY BE ADDED TO FOCAL BY P~ACING THE ~IRST 
CHiRACTER OF THE COMMAND (MUST B£ 01FF£RENT FROH tWISTING COMMANDS) I~ 

•CoHT~B' TABLE (THERE IS SPACE FOR HACKERS), AND THE ADDRESS OF THE 
ROuT I i'ICTO P"RVcns-IHr:-coRRANrflffiRr-cuffADF-ANIJ..,~J;Ot;' T A scrr,------­
LOOK AT THE COO£ AT 'PROC1' TO SEE HOW FOCAL DISPATCHES TO C0HHAN05, 

NEW ASSEMBLY ~ANGUAGE fUNCTIONS HAY BE AODED TO FOCAL BY E~CODI~G 
THF FUNCTION NAME CUSUAL~Y :S CWAlUCTERSl INTo· ITS 1 HASR•- COOE <SEE CODE 
AT 'E>UN' TO DETERMINE HOW HASH CODE IS GENERATED> AND STORING THE HASH 

- --e-ofir-Tfr-TR£ 'FUN TAB' TaBLE 1 TI'IE ADDRESS OF THE ROO liN£ TO HANDtrTI1r ____ --· 
rUNCTION IS INSERTED · INTO THE tFUNADH' ANO 'FUNAOL' TABLES, LOOK AT THE 
COnE AT 1 FUNC', aND ANY Or iH£ STA~DARO f"Oc-Al F'ONC~IONS TO SEE HOW THE 
ROUTINE IS CA~LEO, NOTEI T~E FIRST ARGUMENT OF' A FUNCTION IS A~REAOY 
EV~LUAT£0 FOR YOU AND !TlS ~A~U[ IS STORED IN THE r~OATING POINT 
ACCUMULATOR, LOCATED ON ~ACE ZERO AS 'F'AC1', IF YOUR rUNCT!ON IS TO 
R!:fUR-N -A-vALUE, II S~~SlORt l NURlfll:TSEO FLOlft~rNINUHllnrnr--- ----­

'~iCl' PRIOR TO RETURNING IBY JUMPING TO 'F'POPJ'~ -- -

HEED CAREFULLY THE WARNING PRINTED ABOVE SUBROUTINE ' PUSHJt, 
- -

THE RANDOM NUMBER SEED GETS INITIALIZED TO RANDOMNESS BY LCADING 
TRt 8 YiE:>!<OP1PI~r-~rRQl:UCAT~RASfr'-;--soffr-R 00 TIN£ <~l-ct:'f!CrYBUlRir ____ _ 
!~PUT ROUTINE) ON YOUR SYSTEM NEEDS TO OCCASIONALLY STORE JUNK IN T~AT ~ 
LOciT I ON 1SEE 1 F'"RAK'), USUA:I:l rTHF; K(YB.OIUlD - tNPUl' Rl7V~Tm;- H<CREHtnr - ---­
LOr.ATION 'HASH' AS IT'S WAiTINC F'OR THE USER TO STRIKE A KEY ON THE 
KEYBOA"RO, 1'HUS rRE VALUt IHL-c-BTTSS!NTTAL~RUlOOl'f-, -- -- iJ ;;-:_-;;'--

-- - -smrri<!YBDAROS StNOI Hl'ftRENT COUEs-TO~rrRr Efc-AP£ t AN0/0~ 

ALTMODE KEVS, roCAL NoRMAL~Y LOOKS FOR OCTAL C00£ ~3~ AS THE SEARC~ 
OPTION IN THE ~OO!Fyr~ COl'fHAND'." IF" YUI;flflvt .A STRlNtit I':(YBOA.RDi Y.CV 
CAN PATCH THE VALUE AT 1 MNXTC 1 • A >[W TO WHATEVER ASCII CODE YOU ~ANT 
IT TO BE, --

tF'--rotrWIVrA- COffl-cUPTttVICE F'OR A OONSOCE ISOl'tETTII~-e~tYI-­
CAI LE D HA~F' OUPLEXI, THE CORRECT WAY TO HANDLE THIS IS IN YOUR DEVICE 
SERVICE ROUTINE, BUT A tiU!CK HACK IS Ttr • NaP' "THE 'JSR PRHHC' LOCATED 
AT 'RE4DCE 1 • ONE INSTRUCTION, 

IF YOU IMPLEMENT A CURSOR ADDRESSING ROUTINE FOR YOUR cRT 
CONSOLE OEVt CE' , PLACt IH[ A00Rtss--or- THA 11'!0ttf11'fr-tS"-tME-nt~RESS OF THt- -- --- . 
'JSR CONC~R 1 IN THE 'F'CUR' FUNCTION CStE LABEL 1 F'CUR 1 l, 

• 
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• tC FOCAL MUST BE Gi vEN •COMMANDS' IN ORDER TO ACTUALLY ACCOMPLIS~ 

tC SOMETH!~G USEFUL TO T~E USER. THESE' COHHANOS INSTRUCT FOCAL TO 
tC PERFORH A SPECIFIC oPERATION OR SERIES or OPERATIONS. THE FOCAL 
•C 'SYSTEM 1 1 W~ICH RESIDES IN THE COMPUTER'S MEMORY, HAS BEEN 
tC DESIGNED TO UNOERST! Nt:l A SPECifiC SET_OF" _CDttMAN~_S, _ANY cOMHA~.!L ____ _ 
tC THAT YOU GIVE TO F'DCA~ MUSt BE ON£ Or THESE !PECI~lC COMMAND~ 
•C THAT IT WAS DESIGNED TO RECOGNI~E, IF YOU TRY TO GI VE 
tC FOCAL OTHER COMMANDS, IT WILL NOT KNO ~ HOW TO !NTtR~RET THEM, 
tC 
tC 
•C 
tC 
•C 
• 

ONE OF THE MOST USE,UL COMMANDS IS THE 1 TVPE' COMMA ND, THE 
'TYPE' COMMAND A~~OwS THE USER TO GIVE: FOCA~ AN ARITHH( TIC 
EXPRESS I ON, HAVE rOcAL ~VALUATE IT, AND TYP[ THClf£51lL t ANT VALUE-­
ON THE USER'S OUTPUT DEVICE~ SOME SIMPLE EXAMP~ES rDLLOw: 

tTYPE 1•1 
2.000• 

• •c LET ·us LOOK H THr ABOVE -ITYPr'CClHMAND, THEUlfi£NTERS THE 
tC COMM AND BV TYPING •TY~E 1•1•• AND THEN STRIKING THE 'CARRIAGE RETURN • 
•C KEY ON HIS KEYBOARD, THIS KEY IS SOMETIME'S ~ABEL£0 AS -
•C 'RETURN', rOcAL OO[S NOTHING WITH THE: COMMAND UNTI~ THt 'RETUR~' 
tC KEV IS STRUCK, AT THAT POINT, rDCAL THEN TRIES TO INTERPRET THE 
•C COMMAND AS ONE OF' THOSE THAT IT HAS BEEN DESIGNED TO RECOGNIZE 
•t <sucH AS • TVPt • > -,No TH£-N Doe:·s- TH£APlfRcrPlfiATE:- l'RTf.fc---rHir 'I'Hr---· -
tC COMMAND INDICATES To oo; IN THIS CASE, F'DCAL WAS TOLD TO EVALU~TE 
•C THE ARITHMETIC EXPRESSION •1•1' AND TYPE THE RESU~iANT VALUE TO 
tC THE OUTPUT DEVICE, IT OlD THIS, SINCE THE VALUE '2,000 1 APPEARED 
•C ON THE OUTPUT DEVICE, AT THAT POINT, rocA~ HAD ACCOMPLtSHE'O EVERYTHING 
•C THAT THE COMMAND INOIC4TED 1 SO IT OUTPUTS THE 1 t 1 CHARACTER, WHICH 
•C iS A PROMPT; TELLING fHE u·sfir'I'HIT-Ti-HATlHJTHTNG~rTO DO-;--- ---­
•C FOCAL THEN WAITS FOR THE USER TO ENTER A NEW COMMAND. A 'BLANK' 
•C <SPaCE BAR> MUST 4LWAVS roLi.:Ow A rOCAL ClllofMANO, Sl1'~eE -THfS !S-
eC USED TO SEPARATE THE COHMANO NAME (SUCH AS 'TVPE'l rRoM THE REST 
•C OF THE INrORMAT!ON ON THE LfNt (SUCH AS- T1+1 1 l; - HOWE'IER, THE CCMJo1ANO 
•C NAME !SUCH AS 'TYPE•> NEEDS ONLY TO BE E'XPRESS£0 AS A SI NGLE 
.c: c.:iaRACTEA lfN- fHts cASE •i'·l - tN1iRUR roR roc"AT.--To UNDERsf~ --­
•C WH ICH COMMAND IT IS, SOME MORE' EXAMPLES F'O~LO_W I_ 

• tT 1•1 
2.01illll• 

•T 2•:5 
5 : 0012fi 

tT 2+2+4 

• 

8.000•T 1•1 
2. 111 1!!0•T 2+3 
5.000•T 2•2•4 
8.000• 
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• •C AS YOU CAN SEE. lr I JUST STRIKE THE 'RETURN' KEY, WITHOUT 
•C TYPING A COMMAND Or sOME KINO, THEN >OCAL HAS NOTHING TO DO, ANC 
•C SIMPLY PROMPTS AGAIN WITH T~E '•', SOME MORE EXAMPLES Or THE 
•C 'TYPE' COMMANO: 
• 
•T 12.5•3,2 -- ---- - --·--- ----------

1'5. 71HIJ• 
• 
•T 10-7.5 

2.501!1• 
• 
•T 3•4 

12. 121 1210• 
• 
•T 3/4 

z.75121• 
• 
•T i•2•2 

8.01210• 
• 
•T 2t3 

8.121121121• 
• 

.. 
- 1 

i 
I ,. 
1 - --1 

•C - -.s vou -e-.u~sn:.--nvflU[Lrt~rRMrTTCIWtRATTifNS"" cJNrr--------
•C PERrORMEO BY rOCAL, THESE ARE ADDITION, SUBTRACTION, DIVISICN, MULTI• 
•C PLICATION, AND EXPONENTIATION CRArsiNG TO A POWER!, THESE OFERiTICNS 
tC ARE INDICATED BY THE SYMBOLS • , • , I , • , t i RESPECTIVELY, 
•C WHEN THESE OPERATIONS ARE M!X£0 WITHIN A GIVEN £XPR[SSION 1 T~ERE 
tC IS A HIERARCHY RULE WHICH rOCAL US£5 TO DETERMINE THE ORDER IN ~HICH 
tC IT · 1-s- TO PERroR~ -nn: OnRHfO~S;----rotA-r;· nu.- l't"RT"DRM . A1'frUPONEi~ T I AT! ON ___ _ 
•C >IRST Ct), THEN ANY MULTIPLICATION (t), THEN ANY DIVISION C/l, THE~ 
•C ANY SUBTRACTION c.;J, 4ND" F!NALI.Y ANY- ADDlTTDNS C•l. --sOME EXAMPLES 
•C ILLUSTRATING THIS RULE ;OLLOWI 
• - . 

•T 1•3•4 13.i2100i ______________________________ _ 

• •T 3·2 
- 1.1211210·--------- ---

• •T 2-3 - - ----

~1.000• 

• 
•T -2-3/4 

-2.750• ----·-

• 
•T 3•512 

7.500• 
•T 3•512•2 

9.51210• 
• 
•T 24/3•4 

2.000• 
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APPENDIX c 

I WILL NOW GIVE SOME USEFU-L IN>ORMATION- F'OR THOSE PEOPLE W~C HAVE 
AN ASSEMBLY LISTING or rOCAL A~D WANT TO HACK THINGS INTO IT. THESE TIFS 
ARr. BY NO MEANS EXHAUSTIVE, BUT COVER THE MORE COMMON THINGS. 

THERE TSALOC/iTlo"N· ON PAGE 1E"R"O LABELED- ,-CELSIIL1 - WH!Cff FOCAL I.CO~S-­
AT TO oETERHINE HOW IT SHOULD HANDLE RUBOUT PROCESSING ON THE CONSCLE 
DEVICE. STORE A ~ERO THERI: If YOU HAVE A DEVICE WHICH IS NOT A CRT !SUCH AS 
A tELETYPE, OECWR!TER, ETC;), tr YOU HAVE A CRT W~ICH WILL BACKSP.CE THE 
CURSOR WHEN SENT A 'BAcKSPACE' CHARACTER <ASCfl cOOt feiOeTALl, THE~ STORE 
ANY ~ON•!ERO VA~UE IN •n£LSPL 1 TO ENABLE rANCY ~RT MOO£ RUBOUTS, W~ERE 
FOF.AL •EATS' r~E CHARic~-orr THE scRrEN BY SENDING THE CONSOLE T~E 
S[OUENCE OF CHARACTERS, 'BACI<SPA~_E_'! 'SPACE' 1 ~AC~S~ACE::...'-''--

THE EVENT BYTE rOR THE SOrTWARE PRIORI TY INTERRUPT SYSTEM IS 
THE BYTE STORED AT THE LA9£L •tVHASK', -ANY-- INTERRUPT ROUT!Nt: C:Atf SET BITS 
IN T~JS BYTE TO CORRESPOND TO A roCAL EVENT, !THE LSB IS EVENT 1, THE MSB · IS rvtNT a1-; ----- -----

THE IRO DISPATcH V£CTo~S RUSi -BE:S~T TQ P01NT-to -~[ AODR~!S 
'INTSRV' SO THAT >OCAL ERROR MI:SSAGES !WHICH USE THE 'BRK' INSTRUCTIO~l CAN 
BE r I ELDED PROP£RL Y, oNE USY WAY T<r 00 T"H IS rs JUST PUT THE COO£ TO SE"T 
THEM IN THE CONSOLE DEVICE INITIALI~ATION ROUTINE, WHICH >OCAL CALLS THE 
V[RY r I RSITH IN!i l'rlftW!T--SURT! (SEE COOrAT I HE LABEL 'rOCAL' l, 

TO AOD I-0 o·tv!CES 'flJJ'm:A"L.-- WRH£ JJir ASst"RiJ~--QlflfUXGE ""Oln~--­
ROuTINE WHICH KNOWS HOW TO TALK TO THE DEVICE, THE ROUTINE MUST H•V£ 
ENTRY POINTS TO IN!TUUiiE IRt Ot'ri"CE- f""OR TNl'U'T ( rr--.NIN?lJT OEVlC!l--.-mJ-- ­
INiTIAL!!£ THE DEVICE rOR OUTPUT Cir AN OUTPUT DEVICE>, THE ROUT~~£ MUST 
ALSO HAVE [tfTll'f PD"INTS--nrc~U"S[~IfTCE, IF" TAE UEVTC"E tS AN V~PUT 
DEVICE, THERE MUST BE AN ENTRy POINT WHERE rOCAL CAN CALL THE DRIVER IN ORcER 
TO INPUT AN ASCl! CH~RACTE~ rRoM TilE" DEVTCE, ·rCJC"A"L: 11~L "CATC 11'f"£"10.011Tll\E -·­
WITH A 'JSR' INSTRUCTION, THE ROUTINE WILL RETURN CVIA 'RTS•l WITH THE 
DATA BYTE IN THE ACCUMulU-oR·; -TI<E--•-c-o- en ~~~t;t:l11- rrNO""""t"RifCfl-wt,-RE.---­
ENr.OuNTERED ON tNPUT, IF THE •C' BIT IS SET UPON RETURN >ROH THE ~OUTI~E, 
F'OcAL ASS '.' MES""" THAT AN I NPOT ERR"OliO"C"CUlt!O, AND ~SUES lN ERROR MESSAGE, 
CSrE CODE AT 'REACC' IN ~OCALI~ Ir THE DEVICE IS AN OUTPUT DEVICE, THEN 
THrRE MUST BE AN ENTRY F'lliNT W~H" ro·cl c:--WTCJ: -el1.CIIrnii-"TR£"""llTirBYT£1'0 __ ___ _ _ _ 
BE OUTPUT IN THE ACCUMULATOR RtCISTER, THE ROUTINE WILL BE CALLED WITH 
A • JSR' INSTRUCTTON AND wrLL RETURN c-v1-A"-.-RTS '1· -wnH -THt---.~ ·-srr-crnR--fr -NO - . 
ERRORS WERE £NCOUNTEREo, AND Tlo(£ 'C' BIT SET Ir AN ERROR OCCURRED, THt 
AOciRESSES or TH£5£ £NT1fY"l'"OTNTSIRf:"".,t~CED IN TAE DEVICE DtSPA1Ciil 1ABLts--·-­
fSEE LABEL 'IDSPH'l, THE RELATIVE POSITION IN THE TABLE DETERMINES TkE 
DEVICE NUMBER or THAT . llEVIC~, - --rr--..o~~OtV"tttS~t:-INS"tRTE"tr; -rHE 
VALUES or 'IOEVH 1 AND •ODEVH' MUST BE UPOATEO, THE ONLY PLACE TWE¥ ARE 
RtrERENCto Is AT 'CAKODV • AND • CHK 1 ov•. - -- -

·- --- -=-~~~-~->~~--=~==- \ l£~t _ __ -- -·-------- ---- . 

---------- --------·------··-- --------- ___ w ---·----·--
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•C 
• • 
• • • • 
•W 

C FOCAI.•~5 _ ~VJO !__ 18~JUi.:• .:...71:__ __ 

93 01 C COSI93J C S!Nl9J,3 

APPENDIX 8 

93 Hl I C&t2•.01l93.21S &•&1210 9"3fS &•2•-&•2•1fR-
93 20 S 4•1•&•2/2+&t4/24•&t6/720JR 
93 30 s &•1.!7080~&10 93 

·· 9"""4-:1r1 T ASIN19'4 1C ACOSI94, 
94.10 I l&t2•·01l94.21S &•&IIF!9RC99t1•&l•FS9RI99•1•&lllO 9415 &R2e&JR 
94·. 20 s &ch&• 3/tt•. rns.,H5•&•7t~2. 41R 
94~30 0 9415 &a1,570796•11R 

95,01 C HAN 
95 .. i0 C C&fr.';-nl95~J S &•&711•F"S9RI99,&t2+11 I 10 9515 &*2*hR ________ -----
95,20 s &•&•&•3/J+&t5/5•&t7/7 

96~ 01 S &1e1/10t20JC TAN 
96 . .'10 I lh2•.01l96.2'1S &•&/2JO 96JS"1•2•&111•&•2•&11llt 

r 

96 ·. 21iJ 5 &~ ~~&·~~··'51?. ' -·-=&.:...•.:...7.!...1.::.31::.:!5:__ ______________ _ 

97.01 C I.OG 
97.Hl I !&t2•2,04*&•1J97,fiS &i'F"'S'SRt99rTITlJ"91JS «2i!'ITI< - ---
97.20 s &•1&•1)/(&+1115 &•2• 1&•&•313•&•515•&•7171 --- -· - -------- - ·----·---
98·. 01 C EXP 
9a·:ur 1 rm•~~nn-.z,s h&nfo 118TS61!T•'2llr 
98.20 s &•1•&•&t2/2+&t3/6•&••t24•&•51120+&t6/721 

99.01 C SQUARE ROOT 

·-----·-.. --

99.Hl S &li&JS 4•215 4J•oll~IIHI01 -. - . - - - -
99.20 S &2•&1/~_!_!_~~A_!ISJ.!_2•&1•&•&3l99,3JS &•lh&21121G ?.~_·2 _____________ _ 
99-. 30 R 

C FSBR!9 il ,ARG) O'lJTPUTS JR'C IN- '-E'- F"'RMAI --

90.10 s &1111il 
90 ~1 1 I 1&190.12,90.9,90,2 
9~.12 T "•" IS h-& - . -- - -·----
9~ 20 ! <1•&190,511 <&-.19999999190.7JG 91,9 
90 5 ~ S &1•&1•1JS &•&/131G 91il,2 --
93 73 S &1•&1-11S &a&•131G 90,2 
93 9e T ~1.05o& 1 "E"·~1.&11R 

,. 
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• •C THE USER MAY INDICATE T~AT A CERTAI N GROUP OF" OPERAT IONS IS 
•C TO BE PER~ORMEO F"lRST, HE ODES TH IS BY ENCLOSING TH~T GROUP Of 
•C OPERATIONS ~! THI N PARENTHESES, THERE MAY 9[ MORE GRO UPS E~C~OSEO 
•C WITH PARE~TWESES WHtC~ ARE CONTAI NED WI TH IN A GROUP ALREADY ENCLOSED 
•C WITHIN PARE NTHESES, IN T~!S CASE 1 F"OCAI. Wlt,L P£RP'ORM Tl!£: 
•C OPERATIONS Oil THIN THE MO ST oE£F'I. Y NESf!:O - < INNERMOS"Tf PARE NTH'E'SES -­
ec FIRST, THEN THOSE IN THE NEXT OUT£R, AN& SO ON, UNTIL THoSE AT l~E 
•C OUTERMOST I.E VEl. ARE CONE I.A!T, HERE AI'':: SOME EXAMPI,.ES TO CLAR frY -
•C nn S Ril l.£ 1 

• •T 1•1 
2.001.1• 

• 
•T <1•11 

2.Jll00• 
• •T 2413•4 

:2 .01110• .. 
• •T <24/31•4 

32.11J00• 
• •T 1•<2•13•411 

15.000• - --- ----

• •T 2t3 
8.000• 

• 
•T 2t<-31 

0.125• 
• •T i;e 

0.125• 
• 
~T 1•<2•C3•41•3t!4/2ll 

2i. 01illll* - . -----

• • 
•~ MESSAGES MAY AI.SO BE OUTPUT BY USING THE •TYPE' COMMAND, 
•C BY SIMPLY ENCLOSING A SERIES Or CHARACTERS ll'lSIDt ar -D01J8LE 
tC QUO TATION HARKS !"l, THE 'TYPE' COMMA ND Wll.l. OUTPUT THE 
•C SERIES DF" C'H4RACT£'Rs JUSrAS--THtY"''lPP'O"R'IN'SYOE'~OHTro-,; 
•C MARKS, SOME EXAMPI.ESI 
• • •T "HI THERE" 
HI THERE• 
• 
eT "NOW IS THE TIME F"OR •1.L GOOD MEN TO COME TO THE AID Of THEIR CCUNTRY" 
NOW IS THE TIME FOR ALL GOOD H£N TO C011E TO THE AID Or THEIR COI.iNint 
• 
•T "ANY SERIES Or CHARACTERS" 
ANY SERIES Of CHARACTERS• 
• 



I 
L 
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• •C THE USER MAY INSTRUCT T~E 'TYPE' COMMAND TO PERrORH SEVE~AL •C FUNCTIO~S BY SEPARATING EAC~ rUNCT!ON FROM THE NEXT WITH tC A COHHA C , I, SOME EXAMPLES FOLLOW: • ' 1 •T 1•1,2/3,4•2 
2 . r/H:H'l - "ll • 661 ·-----r-6 ~ rll"h -

• •T "THE ANSWER !5",2•2 -
THr ANSWER IS 4.e~e. 

--1 
I • 
! •T "FIRST ANSWER IS",3-2 1 " SECOND ANSWER IS",,/2•1 nRST ANSWER Ts--1~000 -StCON·D-INSW£1f !S --"3·;~eee _____ _ --· ·----------1 

• 
•C 
•C 
•C 
•C 
•C 
•C 
•c 
•c 
•C 
•c 
tC 
•C 
•C 
•C 
•C 
•c 
•C 

AS VOU CAN SEE, THIS CAPABILITY ALLOWS OU~UT FAOH THE I COMPUTER TO BE MADE MORE LE~IBLE. SOMETIMES IT IS DESIRABLE To HAVE CoNTROL OVER THE L.IN£ SPACING ON THt OUTPUT DEVICE, IN ORDER TO MAKE THE OUTPUT APPEAR MORE LEGIBLE, THERE Af<t S!'E-CTil: roRMAT cOiil1'·rrnl-eHARAtltRrWRTC11TOCTL"rfr-~liN I i!ES WHEN THEY APPEAR IN A 1 TYPE' STATEMENT WHICH ALLOW THE USER TO 00 THIS ,~ KINO OF FORMATTING, ONE SUCH CHARACTER IS TH£ EXCLAMATION HARK Ill, , WHEN FOCAL ENCOUNTERS THIS CHARACTER IN A 'TYPE' STATEMENT, IT OUTPUTS 1 A CARRUGE RETURN C~AFfAC1'£R; rOLLOWEO BY A LINE rtEO CHARACTER, TO -- : THE OUTPUT DEVICE, THIS CAUSES A RETURN TO THE BEGINNING OF THE i C:URFrENI !;.1N!-;- KNtrTN 11lVANcfNu--To-ll4t: --~nrcrNr 0~ -TRr- OUTPUT ------·-------j DEVICE. THE POUNDS CHARACTER Ctl, WHEN ENCOUNTERED IN A 'TYPE' STATEMENT, CAUSES A CARRIAGE RETURN -cHARACTER TO BE OUTPuT, BUT T~AT'S ALL. THE EFrECT IS THAT THE CARRIAGE !S RETURNEO BUT T~£ L.INt IS NOT ADVANt£0, HENCE, ANY FURt~EA OUTPUT WOULD CCCUFf ·1 ON THE S!ME_ I._IN£, PoSSIBLY OVER~RlNTING EXISTINC OUTPUT, SOME ---1 EXAMPL.£S J-clCJ:O~I ----- - --- --- - ------ 1 :r 1;:-~~~ --- - ---- -- ---- -- ------------ -- -·-· --------- ---· -·- - -- I 
tT 1•1•! o2t3,! --- ---------- -- --- -- -----------
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APPENDIX A 

HERE IS A COMPLETE LIST OF ERROR CODES AND THEIR MEANINGS 
-37 BAD OR HISSING ARGUHENT IN A STRING FUNCTION -36 STRING VARIABLE REQUIRED HERE 
-35 STRING VARIABLE NOT ALLOUED HERE 
--34 I/0 ERROR ON OUTPUT DEVICE 
-33 ARGUMENT HISSING IN FUNCTION 
-32 CURRENTLY NOT USED 
-31 "URITE" OF NON-EXISTENT GROUP 
-30 UNRECOGNIZABLE FUNCTION NAHE 
--29 PARENTHESES ERROR IN FUNCTION 
-28 "HODIFY" OF NON-EXISTENT LINE 
-27 "DO" OF NON-EXISTENT GROUP 
-26 "DO" OF NON-EXISTENT LINE 
-25 SYNTAX ERROR IN "IF" OR "ON" COHHAND 
-24 "ERASE" OF NON-EXISTENT LINE 
-23 I/0 ERROR ON INPUT DEVICE 
-22 "URITE" OF NON-EXISTENT LINE 
-21 "GOTO" NON-EXISTENT LINE 
-20 BAD LINE NUHBER ON INPUT 
-19 UNKNOUN INTERRUPT REQUEST 
-18 UNRECOGNIZABLE TRAP CODE 
-17 RESET BUTTON PRESSED 
-16 DEVICE NUMBER OUT OF RANGE 
-15 USELESS "FOR" LOOP 
-14 BAD TERMINATOR IN "FOR" 
-13 NO "=" IN "FOR" 
-12 BAD VARIABLE NAHE 
-11 FUNCTION ILLEGAL HERE 
-10 NOT USED AT THIS TIHE 
-9 NOT USED AT THIS TIHE 
-8 FLOATING POINT OVERFLOU 
-7 OPERAND HISSING -- EVAL 
-6 PARENTHESES HISHATCH -- EVAL 
-5 OPERATOR HISSING -- EVAL 
-4 ILLEGAL LINE NUHBER 
-3 UNRECOGNIZABLE COHHAND 
-2 ILLEGAL GROUP ZERO USAGE 
-1 LINE TOO LONG 
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• •C WE WILL NOW LOOK AT A rtW REMAINING MISCELLANEOU~ tUNCTIONS, •C THE 'f£CH 1 rUNCTION ALLOWS THE USER TO ENABLE/OISABLE TH£ AUTOH~TIC •C ECHOING Or CHARACTERS RrAO rROH THE INPUT DEVICE, •rtCH<Zl' E~ABLES •C THE ECHOING, ANO •rrCW(t)t ~!SABLES THE ECHOING~ • • •C - TRERt -n l r0ClC1'l1NCIT!Hfi~RT~S-·sP'te'ITT~-TOI}f£- 'CONSOI:.r·-----·--- ----- - -
•C DEVICE, THIS rUNCT!ON IS IN rOCAL PRIMARILY BY POPULAR OEMA~O, •C SINCE IT IS USErUL ;OR CAMES, ETC, THE ->tCUR• 'UNCTION ALLOWS THE •C PROGRAMMER TO POSITION THE eURSOR ON cRT TYPE TERMINALS 11r HE ~AS A •C CRT TYPE TERH!NALl TO A GIVEN ROW AND 'COLUMN ON fRE ScR££N, WIT.~CUT •C DISTURBING OTHER INrORMATION ON TH£ ScREEN, THE •rcUR' rUNCT!O~ •C TAKES Tlii!T u ·G'lmrnn: ·-n.nTRS'T TSIH[""ROlrNOMlftR' fT"'Nl TO HtVE-"T·cr;-----·­•C THE SECOND IS THE COLUMN NUMBER <0-Nl TO HOVE TO, THE USER •C MUST PATCH HIS cRT SPtc!rtc ROUT1NE INTO rOCAL~- SEE THE APPENDf~ TO •C riND OUT HOW TO DO THIS~ 

• • - •C- - -nR THOSE HACI<ERS THAT!flS!Sf ON SUCH !RINGS, TliiC'l'M'OI,-'1'01\CTIOI\ •C ALLOWS THE PROGRAMMER TO REiO AND/OR WRITE INrORMATION rROH/INT.C tC STORAGE L.OCAT!ONS IN HIS- COMPUitR'S 11!HOltY, THE trHEH' rUNCTtOr. •C IS ALWAYS GIVEN TWO ARGUMENTS, THE ~IRST IS THE PAG! NUMBER CZ·455l •C AND THE SECOND IS THE lOCATION 13•2551 ·wntUN TloiAT P'AGE, TKESE •C TWO VALUES rORH THE AOD~ESS IN THE MEMORY, THUS TO ACCESS •C MEI1CiR...,.-0"0RtSS 01221 <lf!XAO'fCTRACTITR£""ARWR'rNT9-"'TT''l:'t:f"'E:---------------~ •C 1 <rOR THE PAGE NUMBER> AND 32 <~OR THE LOCATION WITHIN THAT P'AC£), •C 120 HEX 1 32 DECIMAL), I' ONLY 2 ARGUMENTS ARE SUPP'LIEO, THE tC VALUE RETURNED SY THE •rMEHt rUNCTION IS THE DATA VALUE STORED I~ THAT •C MEMORY AOORESS (A - NUMBE~0·255l, 1r ANOTHER A~GUM£NT rOLLOWS, THEN tC THE VALUE Or THAT ARGUMENT (0•2551 IS DEPOSITED <WRITTEN INTOl THE -.c l1E~OR'f--A00lr£S'S-;A"NI:r-,.~E ~Kll'f'TUNCTTm---Hl'fl'~--­
•C DATA VALUE THAT WAS STORED THERE BErORE THE NEW VALUE WAS DEPOSITED, tC SEVERAL O£POS 1 TS 'RAY BE lHOICII!!H ONE -cAU"' TO ''H£1'11 l-eV C'IV I I>JG St"VtlfAL-- ·-.. •C TRIPLES <GROUPS or THREEl IN ONE CALL, EACH ONE SPECtrttS A PAGE NU~BER, •C LOCATlON IN T'HE- PAGE, AND llTiA TO Bt STOlt£0- THEREI-- "TR£' VALUE REiORNtO·-•C WILL BE THE DATA BYTE THAT WAS IN THE LAST LOCATION BEtORE THE ~EW •C" DATA IJ'I'Trwa-STO'RtO-tRI'Rr,--rms-iS" liStrOL.--rtl'R TRMt:-IYF:us-W~ORY'---: •C WHERE SEVERAL THINGS MUST BE TWEE~£0 etrORE CONTROL IS RETUR~ED TO •C THE rOCAL PRO"GRA1'1, <YES, n - IS POSS tBtE iO MJ;KE C"HANG£S TO HIE ·r-octt -- -•C SYSTEM WITH A rOCAL PROGRAM~ YOU SHOULD BE VERY CARErUL, AND K~OW •C WHAT YOU -ARE- lJOIN~.> -- ----• •T rMEM<t 13rr.,-----------------

92.11Jil0 
• •T tMEMI1,32 1 16),! 

92.111011 
• 
•T rM£11111321 d 

16.1l0111 
• 

- -----~-
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• •C THIS CAPABILITY ALLOWS rOR MAKING VERY READABLE OUTPUT, 
•C 
•C 
•C SOMETIMES IT IS USErUL TO HAVE rocAL REMEMBER THE RESULT or AN •C ARITHMETIC CALCULATION, THiS RESULT MAY THEN BE USEO LATER INSTEAD •C or HAVING TO RE-DO THE CALCULATION OVtR -AGAIN~' TH-!S --CAPABfL I i'Y--15--­•C ACCOMPLISHED THROUGH TH£ USE or 'VARI ~ 9LE NAMESI, A NAME •C MAY BE ATTACHED TO THE RESU~T, OR PA~ 7 1AL RESULT, 0, AN iRITHHETIC •C CALCULATION, 1r TH£ NAME IS USED LA T£R IN SOME OTHER CALCULATIC~, •C THEN THE V4LUE ASSOciATED WITH THAT NA~E IS SUBSTITUTED IN PLAC£ OF •C THE NAH£, IN rOCAL, A VARIABLE NAME MUST BEGIN WITH A LETTER OF •C TH( ALPHABET (A-i!l, BUT MAY NOT BEGIN WitH -THE IXTT!R- 'F'• (TI·dS LEtTER •C HAS A SPECIAL SIGNI~ICANCE, DISCUSSED LATERl, A VARIABLE NA~E ~AY ALSC •C HAVE AN OPTIONAL SEcOND CHA~ACTER, WHICH MUST BE A DIGIT IN . THE RA~GE •C or 11•7, WHEN THE OPTIONAL OIGIT IS OH!TTEO, THEN '8' IS 
tC ASSUMED AS THE DIGIT. THUs; 'A3', 1B7', 'C', '12 1 , AND •R' ARE •C VALID NA~ES, WHILE SUCH NAMES AS, •r2•, 'BBt, ANO 'AB• ARE NOT -ALID •i: N.t.MES rOR V .t.R i ABLE -QUANHTI [·s~- -ni£-T[RTC-.-ViFITABI.E'IS- usfD.--9[C.((J5r,--­•C AT SOME LATER TIME, THE SAME NAME HAY BE ASSOCIATED WITH A NEW ·CUA~TITY, •C THUS A NAME'S VALUE HAY 'VARYI, - rROH TIME TO T!Ht, SOH£ £X.t.~P'LES tC WILL HELP TO CLARtrv TH!SI 
• • •T l•L! 

2.1l00 
•T X.l+1,! 

2.1130 
eT X,! 

2.1130 
tTX+1,! -

3.111!10 
tT X,! 

2.0011 
tT X•X•1t! 

J,<J00 ., x. i - . 
3.000 

•T 2•3.! 
5.01l0 

•T Ya2•3•1 
5.030 

•t y,! 
5.030 

•T x.v.! 
3.000 5,0311 

eTX+Y,! 
8.111ll1 

•T x..x.1,hv•r.1 
4.01!10 6,01!13 

•T X,Y,! 
4.01!10 6,803 

•T 1•112,! 
1.51110 
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"' 
• 
•T x, v,: 

4.000 
• " •T A1=X•1o I 

5.1!100 
•T .u.x.Y, I 

5.0021 4,000 
• 
•T !!"A1•",A1•" X•"oXo" V•",Y,II 

. 
- · ----- -------------·-

• •T !!"A11"oA1oli"~a"~X.I,"Vj";v,l! 

A1• 5, 21011 
X• 4.lil f11 0 
ys 6,1il 0 rll 

• •t: I:>~ oRDER- TO -HAKE f lf["-19oVt -MOR!"-p-Rl:TTY.----- ·-------------------

• 
•T ! !"A1il"oA1• I o"X -... ,x, r,"Y •"•Y• I! 

Ala 
X • 
y • 

• 

5o lilll QI 
• ,·alll0 - --------------------

6.~0" 

·------ ···--------------

-- ---- ...... 
' 

! 

--- - - _f 

-----····------ ----
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•C 
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THE PROGRAM ENABLED rOCAL TO 'DD 1 GROUP 91 Ir fVENT 1 WAS SET, 
92 Ir EVENT 2 WAS SETo ANO 97 Ir EV£NT 7 WAS SET, THE PROGRAM 
THEN ENTE RED AN !NrrN!T£ LOOP INCREMENTING THE VARIABLE •X', W~EN 

SOMEONE OPE NED THE DOOR, GROUP 91 WAS PERrORM£0~ WHEN THE ROAST 
REACHED T( MPERATUR[.L GROUP 92 WAS Pi:RrORMEO_._ WHEN THE: USI:R PRi:SSi:D 
THE PUSHBUTTON, GROUP- 97 loll;$ PtlU"oRHEo;-·ANO THEPROCRAMWASST QFPEC·~----­

LET'S SEE WHAT HAPPE~S -~HtN !~~ DOOR lS OPEN£] AND THE ROA§T HAS 
REACHED TEMPERATURE: AT THE SAME TIME, 

. •GO_ ---- -- - - ---
THE ROAST HAS REACHED TEMPERATURE! X• 1ii27,8BIIl 

SOMEONE IS AT THE DOOR! Xt 1027.800 

1 NTER~Uf~ .!lli l,_EYE_l.__l L I I M STOPP I NG __ T'-'.H:..=l~S_P:_:R.:..:OO-"G:..:.:RC!OA'-'.M .!..., -------------

• • •c 
tC 
•C - •e 
•C 
•C 
•C 
• 

NOTE THAT GROUP 92 WAS PtRrORMED riRST, StNCE THE ROAST IS 
ASSOCIATED WITH A HIGHER EVENT NUMBER-;· HOWtVERI AS ~ODN AS -­
GROUP 92 RETURNED, THE DOOR INTERRUPT (GROUP 911 WAS PtRrORMEO 
!MHEOIA Tt:L V"'Tis-tlfT[) t'llffi- SYTllt'TAeTlHlT I X I 0 to N0'11fE:.;Tr:-;liir;:,;c"'R""~...-EtrNT1Ttncon)r,---
WHEN THE PUSHBUTTON WAS PRESS[O, GROUP 97 WAS P[RrORM[D ANO TWt 
PROGRAM WAS STOPP!D-. TJ.IE POSS !BLC' IJsrs- or l'H fs -n ·c-n;[TY -A If£ AL~o-51 -­

UNLIMITED, 

----- - -------- ---- ---------- ------

- ---- ·-·-···- -- ------- ··-----------------

----- - ----- - -- -- ---- --- ---------
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• •C W£LLt ArTER THAT LONG-WiNDED EXPLANATION, L[TIS LOOK AT A~ 
•C EXAMPLE, LET US SAY THAT A SWITCH CONNECTED fO A DOOR WILL CE~EAAT£ -­
•C AN INTERRUPT TO THE cOMPUTER AND A ROUTINE WILL SET EVENT BIT 1. 
•C ALSO, LET US SAY THAT A THERMOCOUPLE CIRCUIT CONNECTED TO THE 
•C ROAST IN THE OVEN WILL GENERATE AN INTERRUPT TO THE COMPUTER ANC A 
•C ROUTINE lillU --SETt:V(Iil'r BIT211RtN -llfrTET'WtFfOUR"t -TI'riAt ROAS"T -- -­
•C REACHES A CERTAIN VALUE~ ALSO, LET US SAY THAT A PUSHBUTTON WILL 
•C GENERATE AN INTERRIJpT AND SET Bii /WHEN THt slfrTON IS PUSHED, 
tC HERE IS AN EXAMPLE rOCAL PROGRAM WHICH WILL ENABLE 'OCAL TO SENSE 
•C THESE CONDITIONS, INT[RRUPT THE PROGRAM <WHleH IS AN !NrtNITE LCOP), 
•C AND I N£0RM T_~ U_!~-~--T !iA T THr! £V~NTS HAVE HAPPENED, _______ _ • • 
•E A 
• 
•L1 E 
•1 ~ 2 S FPICC1o91,2,92o7of71 

---t.I-:-3s -x•X•1JG 1.3 
• t91 . 1 T I "SORE ONE IS Af THE DOllR I "U -99 
•9,,1 T I"THE ROAST HAS AEACHEO TEMPERATUR£1"10 99 
•97.1 T !"INTERRUPT ON L!VEL 7; I ' M STOPPING TloUS PROGRA H,"!IIQ 
•9q.1 T" x. •,x,! 
• •W 

C rOCAL•65 CV301 18•JUL•77 

f.' 1rll E 
---------r:-2" s -rPl c-c 1. h, 2, 02,1. 911 

1.3" S X__-X•11G_ i.~ _______ _ 

91.10 T !"SOMEONE IS AT THE OOORI"IO 99 

92._1" _ T _!__"T_H_E_ ROAST HAS IIE~~E!l .!_!:_M_P_£R_~R_E_I"_I~0~9~9 _________ _ 

97.10 

• 
tl:O 

!"INTERRUPT ON LEVEL 7; I'M STOPPING THIS PRDGRAH,"IliQ 

SOMEONE tS AT THE DOOR1 x-.- 2~97 ,IIJI!JIIJ-- -----

THr ROAST HAS REACHED IEMPERATURt;-x..- -311J-64o~ ----­

I NTERRUPI ~NI:t:VE~ 7 ,--y-t1111i0PP I NG THIS PIIOGIIAH, 

• 

t - -

' 

' 

-----. 

- -
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• tC AS YOU CA N SEE, T~E VALUES CURREN TLY ASSIGNED TO THE NAMES 
•C 'A1'' 'X I. 
•C ALSO NOTE 

AND 'Y' Wt L ~ BE RETAINED BY roCAL roR USE IN LATER EXFAESSIO~ S. 
THAT THE TWO NA~ES 'A' AND 'A0' ARE ONE AND THE SA~£, 

•C SOHE MORE 
• • •T Ae3t2tl 

9.0111" 
tT ... ! 

9.0111111 
•T A0, l 

9.01110 
• 
tT A" =AIII•1tl 

u. 01110 
tT 110, A, I 

£)(AMPL£SI 

1". 01110 "-" ·-111_0_111 __ ________ _ 
• •T 2• CA+l I tl 

22. "00 
• •T 2tA+lol 

21_.00111 
• •T 2•A•1t I 

19.01110 

' tT A • ~ 
ll!l. "00 

• •T 2• C X•A•11,! 
22."1110 

•T A,x,: 
10.1110111 11.11180 

• . ,. 2•<A•A+lf ; ! --
22.000 

• 
•T A,! 

11.1111110 
• . -t Ai.x,Y-,i;T ------ ·-------------· - ---

!.01110 U,IIJ011l 

-------r,T~r-------------

• 

----- ------ -------
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-- ------~-- ' • 
•C ANY TIME A PARTtA~ EXPRESSION NEEDS TO BE REMEMBERED, JUST •C SET A VARIAB~E NAME EQUAL TO THE PARTIAL EXPRESSION, REMEMBER THAT •C IN AI.~ CASES, rOCA~ CAN BE rORCEO TO PERrORH THE APPROPRIATE •C EXPRESSION EVALUATioN AND NAME SUBSTITUTION, THROUGH THE PROPER •C USE or PARENTHESES, 
• 
•C Ir THE USER WANTS TO EVA~UATE AN EXPRESSION, BUT DOES NOT ~A~T •C ' HE RESU~ T TYPED OUT, THEN >~E MAY USE THE rOCAL COMMAND • SEi', -THIS •C rOCAL COMMAND PERrORMS ANY VAR!AB~E NAME SUBSTITUTIONS, JUST ~IKE THE •C 'TYPE' COMMAND, BUT DOES NO OUTPUT, SOME EXAMP~ES or THE 'SET' COHHAN~I • 
• 
•SrT X:1,5 
• •C NOTICE THAT NO ~UTPUT IS DONE, HOWEVER! • 
•i X,! 

1.500 
• •C THE 'SET I COMMAND CAN B! ABBREVHTEo-Ttr .A S"INCI.f -~tT~tR f"S', •C CNOTEI A~L rocAL COMMANDS CAN BE ABBREVIATED TO A SINGLE LETT£~), •C SOME MORE EXAMPLES or 'SET•i 
• •S X:rl+l+r -···---
• 
•i x,! 

3.111,Hl 

• •S X•1, VI~,_!~ ___ _ 
• ·- - -------·--- -

• 

tT X,Y,Zol 
1.11100 . 2.01110 -· - 3.11011! . _________ ,. 

• 
•T X=X+7of 

8.1110121 
• •T X,Y,i!ol 

8.~J00 -

• 
•S .U=X+l,!J -
• •T Al, X, Y oli.IIT _ ___ _ 

9.50111 8,01110 2.000 :S,I!I0111 2.01111!1 • •S 1+1 
• 
•T A1,X,Y.i!oA• I 

9.51110 8,000" -- -2-RIJ- --3,000··-- 7,0fll-- - --- -- -------- - - -- - -- - ·- -~ -• • 
•C NOTE: SINCE NO SUBStiTUTION TOO K PI.ACE IN THE 'S 1•i' COMMAND AEOVE, •C TrtEN THE COMMAND SIMPLY [VA~UATED THt EXPRESSION '1•1' ANt DID •C NOTHING WITH THE RESULT! 

- ------- .. --··-. ---------- ____ ,..-- -

- PA(jE 97 

• tC FOCA~ HAS A POWrRrUL rACI~ITY AIMED AT THE EXPERIMENTER AND •C REAL·TIME USER. A FOCAL PROGRAM CAN B~ INTERRUPTED BY SoH~ tC [~TERNA~ EVE~T !A DoOR OPENING, A PHO NE RINGING, A BURGLAR E~TE~ING) tC AND A 'DO' or A SPEctrltD FOCAL LINE OR GROUP PtRrOAMED, AN D CO~TRO~ •C AUTOMATICALLY RETURNED TO THE INTERRUPTED ROUTINE 1 FUTHERMORE, •C T~E VA If! "GUS TNT(RR1JPTTNGOE\IlCt""S"-CAl'BrA~IGN£0- A - P"RTOlH TY, ANC t HE ­•C HIGHEST PRIORITY EVENT WILL BE TH£ riRST SERVICED, THE SECONC HIGHEST •C PR IORITY WILL BE THE NEXT SERVICED, AND SO ON~ rOCAL DOES NOT tC KNOW COR CAREl WHAT CAUSED THE EVENT TO HAPPEN, BUT DEALS WITH E~E~TS •C AS BITS !BINARY DIGiTS) THAT ARE SET IN AN •EVENT BVTE' STORED I~ THE •C COMPUTERS MEMORY, THE EVENTS CORRESPOND TO BIT POSITIONS •C IN THIS BYit FROM R! CifTfO-ltFT-l RICiHrlr!VENT1 ;-ttf1!S EVEf\T_ B_l ,-- ­•C EVENT 8 IS THE HIGHEST PRIORITY, AND EVENT 1 IS THE LOWEST, tC WHENEVER FOCAL PROMPTS WITH A '•' !HAS NOTioliNC TO DOl, IT DISABL[S ­tC THE ABI~ITY To BE INTERRUPTtp, THUS , THE rOCAL PROGRAMMER t¢ MUST ENABLE rocAL fo ~OOK AT -THE £\lENT B rTS AND TflT[FfRUPT THE F'•CCAL --­tC PROGRAM WHE N A GIVEN EVENT !OR GROUP Or EVENTS) HAPPENS, SOMEO~E i(f MUST HAVE. -ALSO -WlffTTE:lr""iN All£11BL"Y L0A NG0AGE ROUTINE To SET Tl't£ •C APPROPRIATE BITS IN THE EVENT BYTE WHEN THE PARTICU~AR EVENT ACT~AL~V tC HAPPENS, T;~-E PROGRAMMER US!S THE r-rPrc• rONCTION TO tfANfPULATE THE . tC 'SOrTWARE PRIORITY INTERRUPt SYSTEM', THE 'F'PIC' rUNcTIQN TAKES •C AN ARBITRARY NUMBER or &RCUHE NTS, IN PAIRS, AND USE1 THEM T N -~~IROLLI~C tC THE SOrTWARE INTERR uPT SYSTEM, THE FIRST ARGUMENT OF A PAIR tS A ioC SOF'TWARE"""£Vtr.rr- Nmllfflf. fl-!1, tHE SECOND -.4 RG0 f1 EN I II A F'OC~;,I· ~nE;_,.O,..R ___ _ tC GROUP NUMBER !ARITHMETIC EXPRESSIONS ARE ALLOWED loiEAEl TO '00' ~Ht~ tC TI<IE SPEClriE:O EVENT BlT U'rl SET. THE" •F'PTC 1 CAL.l;-I:NAB\::ts FWU~ ro-tC CI<IECK THE EVENT BIT EAC~ TIM£ A NEW rOCAL COMMAND II RETRIEVED, AND tr •C THE BIT IS SET, A 100 1 OF'- iWE SPE"CtrtED ~tNt OR" -GRDUP WILL !H: ""PtRrCR~tC, •C WHEN THE '00 1 RETURNS 1 P'OCAL WILL CONTINUE TH[ INTERRUPTED STATE~E~T. •C ~='OCAt: -AL"SO-UTIRSIHE.TIIENT BITtltf'"ORriT PERrDIIHS THE ' 00', -=-.;r:-~:_:_ ___ _ •C SEVERAL EVENTS <BITS> HAVE SEEN ENAB~EO WITH THE tFPIC' rUNCTIO~, tC THEN F'DCA~ WILL PERF'O~H T~E:- 'lfOrrDR~~tSrlfRTURlT'I'\l"NE Tt.;,.R..,.ST...-,--­•C THEN WHEN T~AT 'DO' RETURNS; THE NEXT HIGHEST PRIORITy, ETC, TkE •C VALUE RETUR NED BY THE 'P'Pfc"r"rTJNCTti!N fS"""A-NUMBl:R---e-t~N -- ------------ ­tC 0 AND 255 W~ICH WILL HAVE BiTS SET roR EACH EVENT T~AT HAS BEEN ENAB~EO, t -C f~LJs, H' E:VfNT~ -i -.-~~0-3 HAVt- BEEN ENA.Bl:rD", A VALUE -or~LL BE R£10Rm:o,-­tC Ir THE P'IRST ARGUMENT 0, A ;AIR IS 1!1, THEN THE SECOND ARGUMENT IS A tC NUMBER il•255 WHICH IS ro INDICATE" WRICI1TI'tNTS"" IRr-TCilfE-t:tfAlJLE·r:- ·ntlS- ----­tC ALLOWS THE SOrTWARE INTERRUPT SYSTEM TO BE TEMPROARlLY DISAB~EO •C <BY •FP1Cr0.1l> • >, AND tffA11LtD "A~>UN nN·IHr-nAHP~;;E-sy-rrPTCTeo:fTlT, •C Ir THE F'IRST ARGUMENT IS Z AND THE SECOND IS NECATIVE, T~EN T~E •rPIC' tC j:\fNcHll"N cOtS NOIHIN-G BUT RET1JRll"""l1ft ENABLE BvTE 141 IT ALWAYS tOES I, tC NOTE THAT AL~ ACTIVE EVENT CHANNE~S SHOULD BE ENABLED WITH AN 'FPIC' tC CALL WHICW SPECIF'I[S THE LfN[ ORliROUP TO ,-Dll.--,IUT, IJ[F'iTifE """i"Rn- ARr --­tC D!SAB~EO/ENABLED LATER, SINCE IT IS NECESSARY F'OR FOCA~ TO tC STORE Tlo!E I. I NE NUMBER DR-GR!lUJrNUI'fBtR - rN-fNTER"IfAVinct"S~---- --- --• 
---· - -- -·- -- ----· -··---- ------·-

- -· - ----·- ·· ·--- - --- --

·--- - --·--·- -· 
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• •C THE t;SaR 1 FUNCTION IS RECURS!Vt !HEAVY COMPUTER SCIENCE JA~GO~I, •C AS ARE HOST ,0C41. F'UNCTIO~s ·; THIS IMPI.EM£NTAI0Pil Of FOCAL DOES MT -•C HAVE ANY INTRINSIC ;UNCTIONS TO DO SUCH THINGS AS TRIGONOMETRIC •C fUNCTIONS <SIN, COSINE, LOG; tXP, ARCTAN, ETC~)~ HOWEVER, THESE •C ru~cTIONS CAN BE MAnE AVAILABLE BY StHPLY WRITING RO~TINES I~ ~CCAL •C TO P£"RFOR"!1 iHe:--m:ttSHRY CALCUCA.,..Iom-;-TRtN -c-An-IR£1'1-·f'lmHIIfE -- ----- -. •C APPLICATION PROGRAM WITH •rSBR' CAI.LS, FOCAL ROUTINES To DO ALL •C THE COMMON TRIG fUNcTIONS !USING 1 F'SB~'l ARE GIVEN IN AN APPENDIX, •C ALSO A ROUTINE TO OUT,UT A NUMBER IN '[' FORMAT !SCIENTtriC NOT•TIONI •C IS AI.SO SHOWN THER£, IN MANY CASES, THESE ROUT!NES ARE SMAI.I.ER IN eC SI~E !BUT SI.OWERI THAN THE [QU!VAI.ENT ROUTINES WRITTEN IN ASSEMei.Y • C LANG U A cr:-;· - iol£1fr1S-A"~rrx A"M"P[LU"r l1t"ClJR"STV[_ t_f"J'Blf'rlJNI:TI 0 t'r 1'0 C"It:"m "l1'E •C THE rACTORAL or A NUMBER, THE rACTORAI. OF' 1 N1 IS DtriNtD MATHE~ATICAI.I.Y •C TO BE 1 Ne!N;i>•!N•2l•!N-3)e,,,,•3•2•1, 1.~. TRE PRODUCT or Al.l. THE •C INTEGERS UP THRU 1 Nt, THE EXAMPLE: 
• • ---.-E"RA'sClL.l 

" •99.1 I !10.1)99.;21R 
•99.2 S &•&erSBR!99,&•1l 
• 
•W_ .. 

C FOCAL•6! !V3Dl 18•JUL•7; 

99.10 I !1•&199,21R 
99·:20 s a.&er"SBR<99,&•1l 

• • eT- FS9FI!9v-,3J, ~-----
6.000 

• 

• 

r 

·--i 

•T rSBR(99,4l ~· ~l ____________________ __ 
-·---24.1!~ ------------·--- _ _, 

• •T rsBR!99,,-liT-·-·· ·------- -------- -
120.000 

• • ef X:!T,-lo1TT-lrr£"" ·rxt:T011AL OF ",X," !S ",F'SSRC99o~ THr rACTORAI. or 1.000 IS 5040,000 TY£ rACTORAI. Or ·6,000 tS -n0,001/J .. __ -·---·-
·I 
I 

THr rACTORAI. Or 5,000 IS 120,000 TH£ F'ACTORAI. or 4.000 [S - 24,000---- --·---TH£ FACTORAI. OF' 3,300 IS 6,000 
TH~ F ACiORAI.- Or --- ""2 ;"0"3'0'"- ts- 2, 0C'Jit 
TH£ rACTORAI. Or 1.000 IS 1,000 
• 
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• •C A rEW MORE EXAMPLES! 
• 
•S A=X 
• 
eT A1oXoYoi!rAol --------9.500 a.000 -- 2:1f0e - - 3-,000--8:-ie0 _________ _ 
• •S AaY:i!U1 
• •T Al,X,Y,Z,Ad 

• • •C 
•c 
•C 
•c 
•C 
•C 
•c 
•c 
•C 
•C 
•c 
•C 
eC 
• • •S 
• •T 

• 

9.500 8 •. 0."11J ... 9.UIIJ .. ___ !!.,5i'0 ____ i..!~IIJ.t_ 

VARIABL£ NAMES !SUCH AS 'A1', 1 X','Y 1 ,'i!t,•A'l CAN HAVE •SUBSCRIPTS' ASSOCIAT£o WITH THEM, A SU~ScRIPT IS ESSENTIALI.Y AN •ITEM' CR 'EI.£HE NT 1 NUMBER WHICH MAY FURTHER DEriNE THE VARIABI.E, ,OCAI. SUBSCRIPTS ARE ROUGH!. Y ANAI.OCOUS To T_H[ _H.A !Ht;HA!J <;AI.~_U_Bj_C_R! PTJ_j,l ill_JfLAJ.GEBR_L__ll_ _ IS USEF'UI., SOMETIMES, TO D£AI. WITH SPECiriC ITEMS Or A GIVEN NA~E. F'OR INSTANCE, IF' THE NAME 'C ' REPRESENTED THE CHAIRS IN A ROOM, THEN 'C <el' 1 1 C' SUBSCRIPT '0 1 1 HIGHT REPRESENT THE ![ROTH CHAIR IN THE ROO~, !COMPUTER PROGRAMMERS SOHET!MES COUNT 0,1,2,,~, INSTEAD or 1•2~31, 'C<1> 1 MIGHT REPRESENT THE NEXT, 1 CI21' HIGHT REPRESENT THE NEXT, AND 'C!Nl' MlCHT REPRESENT THE •NTH• CHAIR, Ill' THERE WERE AT LEAST I i-j'f CHAIRS IN THE ROOM. --SUBS"CRTP"TrT~A~Y IE ANY VALUE IN THE RANGE or •3216; TO +32?6?, SOH£ EXAHPI.ES SHOULD HELP TO CI.ARIII'Y SUBSCRIPTS! - . 

X<1>•5 

X!1l.l 
!I • "IIJ0 

•T X,: 
8 ._011JIIJ 

• --------------------
•C NOTE THAT X, AND X!tl ARE DiF'F'ERENTI, IN F'ACT, tr A SUBSCR!FT IS •C OM 1 TT£0, THE VALUE or 0 IS iSSUHEO; THOS X ANll- XTII!) AR[ ONE iNC - -•C THE SAHE, HORE EXAMPI.ESI _ • tT X!lll, I 

8.011JB 
• •S XeX+1 
• tT X,X!01.t 

-·· 
9.0"" ____ 9,11J011J 
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• 
•C A USEF ~ L OPTION IN TH£ •TYPE' COMMAND IS THE 'S' OPTION, WHEN • •C '$' IS ENcOUNTERED IN A 'TYPE' COMMAND, FOCAL PRINTS ALL or THE •C VAntABLE NAMES, THEIR SUBSCRIPTS, AND THEIR CURRENT VALUE. •C MORE EXAMPLES: 
• 
•T S 

X0 C 
Y3 ( 
A1C 
A0C 
i!Qii 
X0C 
• 

9,0QIIl 
9,501l 
9 I 511HIJ 
9,5kl0 
91 5kl-0" -
5,:!1klll 

• 

•T ~"MY V4RUBLES AND THI:IA VALUES ARE I", 1,_~_01 ______ .. 1 

MY VARIABLES AND THEIR VALUES ARE _~ ---------------------1 
X3C ~l• 
Y0 C 3 l • 
Ale !ill= 
Ali! C 0 l • 
iHlC el• 
)(QI( 11• 

9,QI00 
9,501! 
9,50ril 
91500 
9,501! 5",000 _ _ __ _ 

•C NOW IT BECOMES EVIDENT 'HAT X AND Xe ARE THE SAME, ACTUALLY• •C x, X0, AND XllC0) ARE ALt ON£ AND THE SAKE VARIABLE NAHE, 

i 
I 

- --- --- ____ j 

' 

• eC LET'S WRITE A USER OE,INEQ r UNCT!ON WHIC~ TAKES THE SQUARE __ _ •C ROOT or THE ARGUMENT GIVE N IT, THIS FUNCTION USES THE COMHO~ •C 'NEWTON•RAPHSON' ITERATIO~, 
• . . ---------------------------- - -----•£ A 
• 
•99.1 s &1e&,&•2;&3• . eeeeei -
e99.2 I <<&1C&+&2l/~l•&3•F'ABS_(&•&2!._U/&ll99..!.2_ • 

__ •!I __ --------------- - - --
c rOCAL•6! CV~Ol 18•JUL•77 

99~10 S &11&,&•2.&3c,lilelil01il1 
99'.'20 I C < U <&+&2 l /2 l •&3i.F' ABS (&;.&~•&1/& l l 99 ;T 

• • •c 
• • •T X5.e5 -- . ---- - -• •T FSBRI99,49l 11 

'·"""'lil~ • eT F'SBR(9912I•l 
- ----------< - -- ___ 1.4~421 __ _ • 

•C MO~E _ E_~AH!_~~S __ I -------------• 
•S XC0l•10,X(1)19•~-~~"8tXC31•7 • •T S 

XlilC 
v0c 
A1C 
Aill( 
i!0c 
X0C 
X21( 
X0C 
• 

!ill• 
0)• 
0 )• 
Iilla 
0)• 
1l= 
2l= 
3!: " 

11!.2llll0 
9",501l ·-- - ---------
9,500 
9,50~ 
9,500 
9101il0 
8,001il 

--,, 031f·-- --- -- -· 

• er·oR Xi1,101T lC!5,X~"fl.e5,T!BRT99-;JC"r;T-
__________ ...J! _ 

1 1.011!H'l00 2 1.41421 -- -- ---------------
3 1.73205 

·- ·· 4 - ""2 ;e0alie --

--- ------·-

--------- - -_______ _J 
' 2.23601 6 2.44949 - ------------- ---·------
7 2.64575 
8 2. 826"43 
9 3 .1~000ril --------------~ - - ---- 10 _ ___ 3, U22T--

• • •T X5.03 
• • •C A-No- r; VOU 
1C YOUR OWN AND 
• 

·-- -· ---------· ----

[)1HPii.:"Tl(rHY- !QOARE Rtt01 ROO TINE, JUST WRITE USE IT INSTEAD 0, MtNtl. 
~- -------·- --- --- ~-·-· --·-·---------·-----

-------------- ··- ------------- ·-----
-- --- ·- ------ - -------------
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---------------------- ---- ------- ------ ... • tC LET'S ~AK£ A rUNCTION WHICH CONVERTS DEG~EES TO RADIANS: 
• • 
•9i.1 s &•&t!.141592bl18! 
• 

C roCAL•65 (V!Ol 18•JUL~7~ --

99~1~ S &~&•3·1415926/iB! 

• • •r Xa0,45,360lT x,rss~c99,X>.1 -
rli.~011J ll.lll11J0 

4!Le00 e.7s5 - ---- --
911J.IIllllill 1.571 

-----,-~,-.rii00 2, 5 
i80.11llll0 3,142 
225.000 3,927 
;70.1!0il 4,112 
31!5.1110111 - 5,(08 
361J. 00111 6. 2:~8_::3 _____ _____________ ___ _ --.---

• •• X• 0 , 4!1, 36111; T -~~5, x. X5 ,ll57f'Slflfl9"9 ,-x r, :--
0 0,0011liill!l 

45 0,78540 

• 

90 1,57079 - --- --r:rs ---~o•~~-------------------------------
180 3.14159 
2~5 - ~;92699---------------------- ----- ---- --------- . .. 
27111 4. 71238 
315 . "5. 49776"-- - - -
360 6,283~18~-------------------.--

----- - ---------- .. -

--------------- -

•T X5.03 
• 

--- -- ---- ·---------- -
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• tC THE ORDER IN WHICH THE VARIABLES APPEAR WHEN pRJNTEO WITH THE 'S' 
tC OPTION OF' 'TYPE' IS THE ORDER IN WHICH THEY WERE F'IRST GIVEN VAL~ES, 
•C IF A VARIABLE NAME tS US£0 IN A rOCAL STATEMENT WITHOUT HAVI~C eEE~ 
tC PREVIO~SLY GIVEN A VALUE, iT IS DEFINED AT THAT POINT AND GiVEN THE 
•C VALUE OF ~ERO, TH£ 'ERAS£• COMMAND, ABBREVIATED 'E' C~~ BE 
tC USED TO ERASE AlL DEF'I-NED VARIASL£S AND- fHETR -VALUE!·, HrNCCft.fPTlc!fCv -­
tC OErtNING ALL THE VAL UES TO BE i!ERO, __ (I .::JR£ ON THE_ 'ERASE•_c_OMMA~O LATE:R) , 
•C 
tC MO RE: EXAHPL£51 
tC 
• tERAS£ 

• tC NOTE THAT _ THERt _A_RE ND_W -~-Otr l~E:_Q_ _'!~-~ J ABI.E_NtaA.!.!:HE~S!.J, ________ _ 
• •SrT XC 0) •10, X IU•9 o X (2) 18; X (31•7, XC4 )~6, XC !I) 11!1, XI 6) 14, X (7 h _3_LX!8>•2, X (9 )111 
• •T s 

18,01110 )(0( 111). 
X :I'( 1) • 
X3C 2la 
)(0 ( 3)" 
)(0 ( 4,. 
X0 I 5) • 
XIII C 6 l c 
X0i 7l• 
)(ill ( 8). 
X0i 9)a 

- -o ,01110 

• tS N•5 
• -., -~ -

X3C 111la 
)(111( 1>• 

8,fil1110 
7,000 
6,01110 
5,000 
4.000 
3,00111 
2,0011l 
1,001!! 

- --- ----- . ------------- -------------------

10,000 
9,111111111 
8,11100 
7,11100 

-6,0"0-e- - --- -------
5,01110 
4,01110 
3,000 
2,000 
1.~011l 

)(0 ( 2). 
}{0( 3)• x0c -.,-. -
)(0( 5>• 
X0( 6)ll 

X0C 7l: 
x111 c e > • 
X"c 9la 
NI1Ji 111)• --T.000 -

• 



" •S N=N-3 
•T $ 

X0( 0l = 10,000 
X0( ll= 9,01!10 
X~( 2>= 8,0~0 -·~--- --
XI!!( 3): 7,000 
X"< 4); 6. 3'"' 
X~( 5l= 5,01!13 
x0c 6)• 4,000 
x:ac ''* 3,030 
X0( 8) = 2,-01!1~ -

x0c 9>• 1,000 
N0C 0 )• 2,000 
• • tT XCNl,l 

-- 9.3010 
• •T X12l, I 

e.r1100 

" •T XIN•11ol 
'1.11100 ---

• •T XCNl+1,1 
9.1119111 

• 
•T XCN-11, I 

9.1110~ 
• 
•T s 

111)01 - 10,000 -----
1>• 9,000 
2 ,, - T."0'00--
3h 7 ,001'1 
4)• 6,000 -
5)• 5,000 
6)• 4,01110 
,.. 3,000 
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. " 
I 

, ____________________ _] 

-- - ; 
I 

- --------'-

----- - ··f 
• ! 

X0( 
Xl!lc 
X0( 
X0c 
X0i 
x0c 
X0C 
X0C 
~lri 
X0C 
N0C 

8)" '2 .01!~-------------·--------

9)10 1,000 
111)" 2. 00'0 

-- - - -· -- ----- -- ·- ·- - -· 
~ 
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• •C SOMETIMES IT IS_ UIE~UL rOR THE ~ROGRAHM[R TO OEri NE HIS OWR 
•C LINE OR GROUP AS A rUNCTION~ THE N WHENEVER HE WANTS TH AT 
tC PARTIC '' LAR F'UNCTION INVOKED; HE USES THE 'F'SBR' F'UNCTJON . 
tC TO INVOKE THE F'OCAL cOMMAND LINE OR GROUP, ONE NUMERIC ARGUMENT 
•C CAN BE PASSED TO THE ROUT IN!: AND THE ROUTINE CAN RETURN_!_ S !1\GLE NUMER I Q_ 1 

iiC VALUE ·roR · THE ' IJ'AlUCO,.-fHri?JBRT- F"ONCT!ON, TR'l -.ll~H£NT ISPASS'fCi tT' -
•C A PARAMETER INDEPENDENT F"ASHION CH[AVY COMPUTER SCIENcE JARGO N), 
•C THERE ARE ACTUALLY TWO 4AGUMENTS TO THE 'F'SaR• ,UNCTION, THE F'IRST 
tC IS A LINE NUMBER OR GROUP NUMBER OF' THE LINE OR GROUP TO 'DO' AS 
•C THE F'UNCTI ON eYES, AN ARITHMETIC EXPRESSl~N CAN BE WERE), THE SECONO 
•C IS THE NUMERIC ARGUMENT TO BE PASSED TO THE F'UNCTION, THE 
•C PREc UE StOU-ENCE TSASfOCLOW--s.- THE CURRENT VAL,UE OF' THE- V t.lffAEL£' & 1 
•C IS PUSHED ON THE STACK, THE VARIABLE '&' IS SET EQUAL TO THE NU~EAIC 
tC ARGUMENT PASSED TO THt II'UNCT I ON < SE:COND ARG or H'SBR' l, A '00' fS P£RF'0RMEC 
•C OF' THE SPECIF'IEO LINE OR GROUP <THE F'IAST ARG OF' 1 F'SBR'), WHEN THE 'CO' 
tC RETURNS, THE VALUE RETURNED BY THE F' UNCTION IS TIH:- c!URRENT VALUE OF' '&', 
•C AND THE OLD VALUE Or '&' IS RESTORED F'ROM THE STACKt VARIABLE ~AMES CAN 
•C::-ifEGTN IITfHTHE- CHARACTtift&'~ll'ENCE 1 &0 1 ~ 1 &7' MAY B USEe AS VALID 
tC VARIABLE NAMES IN F'OCAL PROGRAMS. HOWEVER, BY e-ONVENTION, A F'OCAL PROGRAMMI eC: SHOULD ONLY US-E ' & 1 \1 ARTA-9L.tf' Tf'C4 -usr-R .. O£F'lNED -F'UNCT I ON IN O"D£11 T 0 - -­
•C BE ABLE TO WRITE USER OEF'.INED F'UNCTIONS WHICH ARE INDEPENDENT or CAL.LI ~G tC ROUTINE, SOME EXAHPLtSf -- -- ---- -- . -
• • 
•E A 
• •99 .1 s h&/2 
• • tC- T"'RAvt i1'AC'rAV£lh IIHPL£ F'UNCTlON HH!CH WILL TiKI: THE ARGOM~fiT 
•C AND ~IV_IOE IT B_Y __ !~o. t fii._O_!I_q_~.!:!:__I!.__J_!A 'F'SBR' .:..I ___ _________ _ 
• tT F'SBR ( 99,10 l !...I _____ _ 
5 
• - - •T -t5~-03 _______ ---

• tF'oR 1•1,10fT f,rSBRf99;n;-.----- --
1.001'1 0,!500 
2.000 1.000'" 
3.000 1,,1219 
4.00~ - -·2--;01213 -
5.11100 2,51210 
6·0"'P. - 3.0mlJ - ---
7.000 3.500 
8.000 4,11J00 --- ·----------
9.000 4,500 

10. 00r- -.,. 00'f- --- - --· 

• 

. ---- - ·--- --- ----· ·---

-----·----------------- -------------------------------
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• •C THIS IS HEAVY STUFF, FOCAL !SINCE IT IS A PUR£ INTERPRETER! CO£SN 1 T 
•C CA QE WHERE IT GETS cOMMANDS FROM. AS LONG AS THEY A~E A SERIES CF 
•C CHARACTERS. THUS FoCAL CAN READ COMMANDS FROM HARDWARE DEVICES, STRINGS, • 
•C OR WHATEVER, FOCAL IS ALSO VERY COMPACT, FOCAL CAN BE TOLD A LCT IN 
•C A VERY LITTLE SPACE, I DIGRESS SLIGHTLY TO PRESENT A SHORT PAOGRAM 
•C WHICH WILL -ltiPOr"A N"OMt![R FROR 1'Ffri(nwoJ:R!r;"A-ND-o-ttTPUi IT'-S BTKART ________ -
•C REPRESENTATION, THIS PROGRAM USES A PROGRAMMING TECHNIQUE CALLED 
•C 'REcURSION' <FOCAl. II 'ULL'I' li"E"Cl1RStvE-l, PUTTIN"G ON THE Wii!ARC IUTI 

• • 
tE -~ - --- ------------------- ---- ----- - ------- ----- --• 
t1 ~ 1 A !"NUM&ERI"NJO 1,21G 111 
t1-.2 S OCiti+1l1N•2•N•F'lNTCNI2110 C,;N>1~2JT OCPJS Iti•1 
t T %1 

1~10 A I"NUHB£RI"NID 1o21G 1,1 
1.20 s D< t•I•1hN·2•N·F'INTrNlf> 10 c-.Nrr-.--zn on> rt 1•1·1 

NUMBER:5 
101 
NUMBER14 
ii2li'J ­
NUMBER110 
Uli0 

. -- --- ------- --

NUMBER I UHil 
1100100 
NUMBER:1024 

------ -- - ---- ------ --------

H 0 0 N l0 !.nl1'lr­
NUMBER:1023 
1111111111-
NUMBER: 511 
111111111 
NUMBER:255 
11111111 ------------------- -

_______ _j 

NUMBERl2 
1il 
NUMBE'<: 
7-t9 ~ loU 

; 
' 

i 
' ' 

• • •S XC9laXC6h1 
•T S 

X0C 111 )• 
)( 0( 1) I 

X0c 2 > • 
)(0( 3>• 
)(0( 41• 
X0( 5>• 

_ XI!!( 6 l • 
X0C 7l• 
X0C 8 l • 
)1 0( 9 >• 
N0C 111)• 

• 

llilll!liolll 

9 1 "''"'' 811!101!) 
71000 
61000 
51000 
41000 
31000 
21000 
51300 
2100111 
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tl XC9)•N·~ ______ -------------------------------
• tT S 

U I 1)00 
91000 
81000 

XlilC 
X"i 
x0c 
X0( 
X0( 
X111C 
Xi!l( 
X0C 
Xiili 
Xiili 
N0C 

'I 001',- ---------------
61000 
51001!1 
41000 
311il00 
2,i!l01!1 
1-1"0",- --
211il01il ---- -----------• eC OK, WATCH THIS CAREFULLY! 

• 
•T_ XCNl, I 

8.01!1111 -----

• •T XC XC Nl I; I 
2.000 

• . , X!8l, I 

2·""" • 

A !"NUHBERP•NrD 1.%}-rr-;--r------- -----------------·------ --- -------

• 
• •C IF YOU THINK THAT•S NEAT, REFER TO THE 'FSBR' USER DEFINED FU~CTIO~ 
•C FACTLITYI -oRIH£- 'SnFTWA"R£ 11RIORI'r-Y11'fT£1tlWPT"""""SYSTEM_, -c---t-rP11:-.It«CRiB"~ -­
•C LATER ON, 
• 

- - ------- --------
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• •C ANY AR!THM~Tlc EXPRESSION IN rOCA~ IS DIR~CTLY REDUCIBLE TO 
•C A SINGLE NUMBER, THUS, A SUBSCRIPT CAN BE A CONSTANT CSUCH AS 1 21 ), 
•C OR A VARIABLE CSUCH AS lXI OR '8(~) 1 ), OR AN ENTIRE -
•C EXPRESSION (SUCH AS '1+2•~•), SINCE ALL OF THESE ARE DIRECTLY 
•C REOUCIBL~ TO A SINGLE NUMBER, IF THAT SINGLE NUMB~R IS WITHIN 

.. 
•C THE RANCE OF' .:.32,167 TCf •32;H?IIR!N Tlff~y BE lJSU AS- A suB-s-e~Tirr;---- ----, 
•C FOCAL TRUNCATES CORoPSl ANY rRACTIONAL PART or THE N~MBER B~FORE lT 
•C USES lT AS A SUBSCRIPT, 
• 
•C MORE EXAHPLESI 
• •T S 

X0C 0 >• 10,009 
X ~ C 1>• 9,000 
X0C 2>• 8,000 
X0C 3lw 7,000 X0C 4l• --- !~000~-------------------------------------------------------------
X0C 5l: 5,000 
X0 ( 6l• 4, 000 
X0C 7l: 3,000 
x0c e>= 2,000 
X0 C 9l• 1,000 --------------------------------1';0 i e >: --2 ,1!0~-------
• •S JC1000lw20 -
•T S 

X0C <J)a 

X0 i 1 l • 
X0c 2>• 
X0C 3>• 
X<l I 4 l c 
X0 ( 5) D 

X0 ( 6 l • 
X0 i ?l• 
XIIII 8>• 
X0 1 9 l • "'" ( "). J0C10 00)ll 
• 

10,000 9~000 ____________________________ ------

8,000 
'· 000 -6,000 
5,0,H! - ---
4,000 -- r.n0 ----------- ------------· ------ --
2,000 
1,-01110 
2,000 

20,900 

•S JC21Zl00lH0 ______ -
•T s 
X ~C 0)• 11il,21C!IB 
X!J ( 1): 9, I<H!II' 
X2lc 2)• 8,111111111 
XI'!( 3)= '· 00"0 XiZI( 4>• 6,000 
XI'!( 5>= 5,000 
X0 ! 6)~ 4,000 
X0( 7>• 3,000 
X0! a>= 2,000 
X0( 9l= 1 '0"00 -
Nlilc 'l),. 2,<l01il 
JZ!H100)' 20,000 
JZC20 00)11 40,000 .. 

---------------
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• •C NOTICE THAT SOME cHARACT~RS •T 1+Xo! 1 HAVE BEtN P~ACEO IN 'C$ 1 A~O T~AT 
•C A CARRIAGE RETURN HAS ALSO BEEN P~AC~O THERE <RIGHT ArTER THE '1 1 ), 
aC NOTICE THAT TH~ CHARACTERS IN 'CS 1 roRH A VALID rOCAL COMMAND SEQUENCE, Tf •C SEQENCE WO ULD BE P~RrECT~V VALID !r IT WERE TVP[D IN BY THE 
•C USER OR STORED WITH A LINE NUMBER PR~CEEOING IT~ WELL, VOU GUESSED IT, 11 •C l S f'OSS1BLE TO STOR"E4VAI.To-TE:WtFle-t"~ F'OCAI. cOKR"iNQS" I N- i\""l'OiTNG--
•C VA RIABLE, TERMINATE IT WITH A CARRIAGE RETURN (lT MUST BE TERMt~ATEO WITH 
•C THE CARRIAGE RETURN!!~~ AND HAVE rOCAL PERrO"RM A -11r0r <rr THE CO~I'Ar-DS 
tC STORED IN THE STRING, WATCWI -
• •_Qp cs 
1 
• •T "5. 031S X115 
• •oo cs 

6.001il 
•r xalil,9JD cs 

1.fiJ00 
2.0fll0 
J,el00 

• • 

•• 000 
!5.000 .... 6 :-0fiJ"ei 
7.000 
8.000 
9.:300 

10.00111 

- -·----------------- - ·------- --

------- ------ ---------- -------

- ----- ------- -- -- ----------------

-------------

-----·--- ------------- ---------

·-----·-----------------------------------------------------

------------------------------------------ - -----

-- -· -- --------------

----- - ·-···---------------------
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--- ------ ------ ---------- ----- - --------• •C CONSIDER THIS: 
• • 
•ERASE ALL 

.. 
• •S F"ODVC unrn-s~trA'fA Ill T~TIITfif"'G11,.-,I'""R~o----------------------------· 

• 
•T s 
A~S="SOHE DATA IN A STRING 
• • 
•C TO COPY 'AS' INTO '8111 
• 
tS F"IDVCA$l,rS!!C7~,9Sl~R 
• 
•T s 

A0S="SOHE DATA IN A STRING 
8ZS="SOHE DATA IN A STR!N~ 
• • tC THIS SEQUENCE SETS 1 AS' AS THE CURRENT INPUT DEVICE, AND THEN THE 

" 

" 
" 

•C -, rsrrrTNPUTSI2~HA1UCTER$ rRDH THE cURRENT INPuT OEv I e-£4Nlr-STOll~----·: 
•C INTO 1 BSt, BEGINNING AT SUBSCRIPT 0, 
• tC CONSIDER THIS! 
• •S F"ODVCCSIIT "T 1+~•l",IIR 0 . -~~~~-----------------

•T S . ---------- ------- --------- ------- ---
A0S="SOHE DATA IN A STRING " 
B~s~"SOHE trATAIN -A -sTRING ---------- - -- --------~ tt 

C~S~"T~1•~X~o~l~-------------------------.-------~ 

• 

i 
I 

·---------·---------i 

------------

- PAGE 1:5 -

• 
tC IT IS NOT NECESSARY CAS IN SOME OTHER COMPUTER L.ANGUAGESl TO 
•C OEF"INE TH£ INTERV~NING SUBSCRIPTED VALUES, IN ORDER !O USE A 
•C PART!CCLAR VALUE, THUS; rocAL ARRAYS <VARIABLES WITH SUBSCRIPTS) 
•C ARE CONSIOERED TO BE 1 SPARS£ 1 , 

•C 1'10RE EXAMPLES! ... __ ---·- __ _ 
• 
•E 
•T S 

•S KC·t01•1oKC•9>•2oK(:1)a9,K(;4000la2222oK•J 
tT S 

K0C·10l• 
K21C•9l• 
KlilC•l>• 
Kl!lc·4001ll• 
Kl!l( lil > • -

• 

1·00B 
2,000 
9,000 
2222. """ 
JaP.I00 -------- ------ _ --------

•S K1C•11illa1,K1(·9>•2•K1(•1la9;K1(•4001>•2222 tK1•3 
tT S 

K<1i•10>• 
K0(·9>• 
K0C·1>• 
l<lilC•4000)a 
K0 ( 0 >• 
K11•10>• 
K1C•9>• 
K1C·1>• 
Kii·4 001ill• 
1<1 ( 0). 

• 

1·01!10 
2,000 
0,000 ------ ····-- --·-·--·--

2222. li!fllB 
3,011l0 
1·000 

2,000 
9,000 
2222;QI0if --- -·---------
:S,0!.!1il - ---- - -- -----
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• •C TH I S SHOWS THAT THE VARIABL£ NAMES 1 K1 AND •K0' ARE ! HE SAME, BLT 
•C ARE DIFFERENT FROM •K1': 
•C M~RE EXAMPLES! 
• 
•E 
•T $ 

t-.Jc l!i l= 

• 
•S M•10 
•T S 

N~C 0)• 4,Z00 

- ----------------

M ~ i 0 l" _ _j,_'!.!!~::.111 ________ __________________ _ 

• 
•T BC1lrB12ltBI3l•l 

0.01110 0·""" 

N0 ( 0 ) • -~.-0"i'l0 " 

M0i 0 >• 10,000 
80( 1)" 0,000 
80( 2>= 0,00111 
B0c 3>• "·""" • • 

,--

• 

•C THIS SHOWS THAT IF A VARIABLE NAME HAS NOT BEEN PREVIOUSLY ASilGNEO 
•C A VAL.UE, THAT IT lS ASSIGNrO- TRE VAL.Ur ·orctRO 'TRE ... 11RSinHE Tl-".n - . --- -- ' 
•C THE USER REFERS TO THE NAME~ 

- - -- --- --------·- - -• • 

- --------------- - ------

- PAGE 89 -

• 
•S roOVI8SIJT ~1.2•2JR 0 
• 
•T s 

A0!S="MAXXXYYYTH!S IS NEAT!B, IT'S FLEECE WAS WHITE AS SNOW " 
80,="4. . -- - - ---- - - --- ------------------------ --- • .-

• 
t 
•S F'OOVIBSI2) l JT 2•_3JR 0 
tT S 

-A 0' ="MAX X X YYYTHfSIS NEAT! B-;-ffrsf[. Et'CrYI.SWioiTTE~W-- . 
BZ!l""4 8 
• • tC IT IS NOT NECESSARY IN rOCAL. TO HAVE SPE-CIAL rUN'CTlONJ TO CONH RT 
tC NUM!;JE_~_S TQ __ CHA~ACTERS AND CI-IARACTtRS TO NUMBERS i 
• • •S BS11h 1 tiS BSC3h ' -, -- -------------

•T S 

A0S""MAXXXYYYTH!S IS NEAT!B, IT'S F'L.EECE WAS WHITE AS SNOW 
B0S="4~8-, - ---

• • •C 
• • 

WATCH THISI 

" 
" 

" 

-,s- n ovrsSlns:"'K----vx-:-', vrr,nRro--------------------------

• tT s -

A0sa"RAXXXYYVTHIS Is--NEAT1s-, -TI"TF"l:tEC£ W,;s-liRITE A-s-lNOlr -
805="4,8, 
)C iJ( 0 ):4 ·------- -·--
Y0( 0 >•8 

• 

------ . - -· - - -

---------------------

" 
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' 

•C wr wrt::crrow-Lool( ,,-. - vrlfY- PmiERF"UL -n--c-n:TTYorTatiD fHr A BTLT'fY ___ -
•C TO 00 INPUT AND OUTPUT TO STRING VARIABLES AS Ir THEY W£RE HA~O~ARE 
•C INPUT AND OUTPUT DEVICES. WE MAY SET A STRING VARIABLE <BEGINNI~G AT 
tC A CERTAIN SUBSCRIPT> TO BE OUR CURRENT INPUT DEVICE OR OUR C~RRE~T OUTPUT • 

. •C DEVICE WITH TH£ 'rloV' OR •rOOV' FUNCTIONS !DESCRIBED EARLitR), WHE~ THIS 
•C IS oONE, INFORMATION WILL BE READ OR WRITTEN TO THE STRING 
•C VAR I AllLl: WTTA""Afff"TOClC C1JRlWirr 1 AJtT DOES INPU!Olf lltTTPU'L ·- -sol'ftLU~PJ;E:"S I 

• • 
•E: A 
• 
•S FODV<ASIIT "THIS lS SOME lNrORHATION"JR 0 

• 
•T S 

A~S="THIS IS SOME INFORMATiON 
• • •s-FODVIASIIT "HARY MAD A LITTLE LAMB, If'S FL£ECE WlS WHIT£ AS SNtWijJR 0 
•T S 

A0S="MARY WAD A L ITTL.E LAMB I IT'S FLEECE WAS WHIT£ AS SNOW 
-• • 

" 

" 

•S rorrvcnuT~ 
- -·-~~-----------

•T s 

AU:"HAXXXHAD A LITTLE LAMB, IT'S FLEECE WAS WHITE AS SNOW 

• 
~ --- -- ---------------- --- ------
• •C WE CAN PICK UP WHERE WE LEFT orr IN THE STRING BY CALLING TWE 
•C 'r!DV 1 -oR 'F'OOVr-'iiTTH J. NLCTTTV~RGUH(rrrl ------

• tS FODV<•nrT "YYY"TR_o __ - ------- --·-· 
•T S --------- ---- ------- --

A2S="MAXXXYY_! __ A _!._!_TTL£ ~AMB~_!_!_~ _ _!_LEEC~~ ~H!~~ SN~W ___ _ 

• • 
•S Foov < •1 1 rT "iHrs-· rs--"NnTT''Tif"·-o 
• •T-l -· 

A0$="MAXXXYYYiAlS 1"5"" NEA1'!8, TT'"s-•t:tt~ 10.-s 11R11'~..-s SNUW 

" 

" 

.,. 

I 

I 
-I 

- PAGE 17 -

--- - ·- ----
• •C NOTICE THAT WREN NUMBERS ARE OUTPUT BY FOCAL., THEY ARE OUTRLT 
•C IN A CERTAIN FORMAT, SOHETfMES THE USER WOULD LIKE to CHANGE T~E 
•C FORMAT IN WHICH rOCAL OUTPUTS NUMBERS, THIS !S ACCOMPLISHED USI~G 
•C THE '~' (PERCENT> O~T10N OF TH£ 'T YPE• COMMAND. THIS OPTION ONLY 
•C ESTABLISHES THE FORMAT THAT SUBSEQUENT NUMBERS WILL BE OUTPUT ~~~ BUT 
•C DOES NO ACTUAL OUTPuT ITSELf. ONCCfH£ OUTPUf-rORHAT -~S - SET, A.i.L ---­
•C SUBSEQ~ENT NUMBERS WILL BE OUTPUT IN • HAT FORMAT UNTIL THE FCRM•T 
•C IS CHANGEO WITH ANOTHER '~' OPTION TC THE 'TYPE' COMMAND, THE '~' 
•C OPTION MAY BE INTERSPERSED WITH OTHER OPTIONS 0' THE •TYPE' COM~AND 

•C JUST LIKE 'SI,'!', AND '*'• WHEN THE·~· IS ENCOUNTERED IN A 'TYPE' 
•C C01o1~1AND I A NUMBER OF YHE J'ORM I BB I AA' Is AliSUM£D TO F:OLLOW IT..._ - -­
•C THE 'BBt 1121121•991 INDICATES HOW MANY DIGITS ARE TO BE OUTPUT BEFCR£ 
•C THE DECIMAL POINT (THE !NTEaER PORTION OF THE NUMBER OUTPUT), TWE 
•C 'AA' (00•991 INDICATES ROW MANY DIGITS ARE TO BE OUTPUT ~OLLOWt~G 
•C THE DECIMAL POINT <THE ,RACTIONAL PORTION OF THE NUMBER OUTPUT), 
•C IF 'AA' IS i[RO, THEN NO DECIMAL POINT IS ACTUALLY OUTPUT • 
•C THE ACTUAL NUMBER Or OHARAI;TERS OUTPUT ODES NOT INCLUDE THE DECIMAL 
•c POINT, NOR TRr ·~• siCN Fi~e:ccrl51NG ·rH"CNUMBEirTftl fs- l'l£cAfiVIT.~----· 

~c NOTE THAT 'X!,03' MEANS FIVE OIGITS BEFORE THE DECIMAL POINT, M~O 

•C THREE DIGITS AFTER THE OEC!MAL POINT, 1 X5.3 1 OR ''5·3121 1 MEANS 
tC FIVE OlOITS BEFORE AND THIRty DIGITS AFTER THE DECIMAL POINT, ·rHE 
•C NUMBERS USEO iN ACTUAL CALCULATIONS ARE MAINTAINED TO ABOUT 
~C 6 DIGITS OF SIGNIFICANCE, THEY MAY LIE WITHIN fHE RANG£ OF 
•C 10 t c ·381 to 11! t <+:sal, SOHE EXAMPL.ES--SH-OUDl--HELif-CLIRIF'TTHC _____ _ 
•C 'X' OPTION TO THE 1 TY'E' COMMAND. 
• • 
•T 1H,! 

2.0121121 
--., 99.: 

99.0121121 
•T X2.03o1•1o! 

2".'0fll0 

• eT 99, l 99 . .'01110 ______ -·- - -·-------- -- -----------

• 
•T 96.!o97ofo98,!o99d 
96 "."0fll~ 
97.00fll 
9S."0 fll0 or:"0e --- ------
• 
•T 8, !,9,1r10•1o11rl 

a:fllfll 0 
9."0fll 21 

10, 0ili3 

-·-----·-----

11".'000 --- - -- ~------------
• •T 98.! o99.t ,HJQ!, 1.1u.- : -
98 ... 000 
99'.'001'! 
12!0.000 
10i. 00"0 
• 
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• •C NOTICE THAT rOcAL WILL ALWAY5 OUTPUT THE INTEGER PORTIO ~ OF TH£ •C NUMBER, EVEN THOUGH IT MIGHT NOT BE ABLE lO rtT IN THE NUMBER OF •C DIGITS TH£ USER HAS ASKED rOCAL TO PLACE BEFORE THE DECIMAL POL~T. •C THIS AT LEAST ALLOWs THE USER TO SEE THE NUMBER, EVEN THOUGH THE .. •C DECIMAL POINTS WILL NO LONGER LINE UP IN COLUMN DATA, •C MORE EXAMPLES: ·- - -- ---- --------- ----- ··-----
* •T 6+6,! -I 
12·. 0el0 
• 
•T "5.03 -----i 

I 

·- ------ ---------------- ------ ·--·------• •C NO OUTPUT WAS DONE iN THIS CASE• BUT A NEW OUTPUT FORMAT WAS •C SPECIF'IEO, MORE £XAMI'L!SI 
• 
tT 6•6,! 

12.000 --------------------------------~ • 
•T 2.345o! 

2.345 
• 

P~_GE 87 -

---------------· - -------· • •C THE VALUE RETURNED BY THE rUNCTION IS THE SUBSCRIPT IN 'AS' W~ERE THE •C CHARACTERS 'HEN' WERE FOUND; THE 'FSLK' rUNCTION REQUIRES TkO FAIRS •C OF' ARGUMENTS, THE rtRST PAIR DEriNES THE BEGINNI NG AND ENDI~G FCI~T OF •C SOME CHARACTER STRING WHIC H IS A SUBSET or A STRING liN THIS CASE •C 'BS' rROM BYTE 0 THRU 8YT[ 21, THE SECOND PAIR • C D EF f NE S A Nll T H t R--!f["C" iNNTNGA"Nl:l -r·NO"lmi- ~UTNT Qr.!...T,;.,.,IOI"""£ ~cmiOI AlfACt-E R -sTifn<tr!C" -­•C SEARCH II~ THIS CASE 'AS ' FROM BYTE 0 THRU BYTE 711, THE SECO NC STRI NG •C IS SEARCHED, LOOKING roR TH[ FIRST STRING TO BE rOUND SOME WHERE ~!THI N IT, •C IF' THE FIRST STRING IS 'DUNO, THE N THE VALUE RETURN[D BY THE F'U~C TIO~ •C IS THE SUsSeR I PT OF' WHERE THE MATCH WAS ENCOU NTERED, rf IT hAS ~OT •C fOUND, THE N THE VALUE -1 IS RET URNED AS THE VALUE OF' THE FUNCTIC~, •c THus ONE cA N"- r"NI>ur A STRIN!iF"Ro Ff T~KEYsOARo, cHECifTO SEE lnTTs----­•C ONE or A KNOWN SERIES 0~ WORDS, AND PROCEED ACCORD INGLY, •C MORE EXAMPLES! -
• •S l•fSLKIBS,BiC2l,ASC20loASI 4ell 
• T S . ___ ------·---- ----·---· 
AI2JS="NOW IS THE TIME FQ.R~LL _(;_DOD HEN!_9_ qgHE 1Q _ _!_'i_E~t0 Bi<l!i="MEN 
~0( 0 ): 29, 000 
• •T 2.3456, I 

2.346 __ ______ -· ! S i!•FJiL~~~S !.AS,_lliz.i.!l _______________________ _ 
" 

• • •C NOTICE THAT THERE WAS MORE ;RACTlONA"L -pART IN TWE NUMBER T"HAN Tt-E •C OUTPUT rORHAT SP[CiriEO TO OUTPUT, IN THIS CASr FOCAL WILL ROU~O •C BEFORE OUTPUTTING THE VALUE',' NOTE" THAT THE ACTUAL VALUE Or THE •C NUMBER THAT rocAL HAS StOR£0 AWAY INTERNALLY HAS NOT BEEN CHANGED, •C THE ROUNOIN"C" "WXS- O"N"CY D"ONt""TOlfllft"\)UTPUT OPERJlTOtf;-- MORE EXUWL"tSr- -----. -- ---·----- -- -
• 
•T X,! 

2.346 
- -- ---------- ------------ ------------- ---• eT "5·04oXol 

2.3456 
• 
•T "!5 . 02oXol 

2.35 
• ---- - -- ---- --~-----------··-----

•T "5.01o X, I 
2.3 

• 
•T "5.0oX•l 

2 
- --------··-------· -· · ---• 

•T "5.04oXol 
2.3456 

• 

tT S 

A0!="NOW IS THE TIME FoR ALL GOOD HEN TO COHE TO THE AID B0!="MEN 
iHH e l c _13 •·-=0_,_121.=..121 _ _ 
• • •C THE - qo~' WAS -LOC"A"T!:O-lre!ITRTC"TER- Sll"BS"Clffl"''irnr~"AS'"":" • • 
•S i!aFSLKISS,BS(2) ,A$1301 ,A$CoU)...:.I __ _ •i' 5 -·- . -· -- --

Uls~:"NOW IS 1'HE T1Kt""l'ORAI:I:-"C"~-MEN TO COM£ TO T~"J"W 80S=" MEN 
i! 0 c ~ >= •1, Je0 - --· ----- ---· 
• - ----- - ---• 

" n· 

--------·-n-

" 

:~ 3~~~ 121 :HARACTER S T~ l_ti_G __ ~ M[N '._ WA!_ ~~-L~C.A_TE_~~I T~~-~S_'_~~B~-~~)P~-
• 

·-------·-

·------------- --
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• 
• • 
•C SOMETIMES IT IS USEJ'U~ tO LOOK FOR A CERTAIN CROUP or CHARACTERS 

•C TO SEE: !J' '!'HEY ARE CONTAINED WITHIN A STRI~C or CHARACTERS, ~ET 
•S X•2,78 

• 
•C US ASS t' ME WE HAVE THE roL~OWING STRING VARIABLES! • •T x.! 
• :!.78~0 

•E A • 
• .,. II!LIII2, x, I -- - --·---·· - ·------------

•S rSTI<oAS,t,) 
NOW IS THE T l ME rm:r ll,L GOOD "K[NI U- COl'tLIO--THt A I 0 ,t 

2.78 
• 

• 
•S F"STI<,BS,t.) -

•T 115.1111, x, I 
2.8 

MEN , • • 
• •T 11!5. 0111, X, I 
tT S 3 

A0S="NOW I S THE TIME VoR AL~ GOOD HEN TO COM£ TO THE AIO 
B~s="MEN -~-- - - -· - • 
• •T 115.r.J3,x, t 

" tC THE CHARACTERS BETWEEN SU~SCRIPTS 0 ANO 2 INCLUSIVE <•MEN') ~~ 1 85 1 
• d!lllll.l 

• 
•C CERTA I Nl. Y ARE A SER 1 e:s- or CHARAC TERS,- -rr WE WANT TO HAVE ro-CAL 
•C SEARCH t AS 1 ( 0•71), LOOKING rOR THE CHARACTERS I HEN', WE WOULD ,L S£ THE 

•C 1 F"SLK' FUNCTfON, EXAMPLE I - -

•T 115.3oX.I 
4 . ~011101llellleer~~eeeeeeeeeeeeeeeeeee 

• 
" ·.,....-...-.-------- -----------------
•s -~s-r-smnniTIU<2> •• scl:li ,AJ 

.. •T n.r~~3,X.I 
•• 11100 

• •T S 

A0!l="NOW ISTI1E1'1M£t'O~ A!;I. - CiOOO Hr-N 'tO -eOH£ TO Tlii£ - AtD ­

Srlls="MEN 
----T~T0T·--2~e--

• 
---- -----------

---------- ------· - ------ - --·-

------------

--·-- -- ---·-----

II 

" 

,. • • 
tC tT IS NOT NECESSARY ,OR THI: VALUE rOLLOW!NG THE 1 11 1 To BE A .CONSTANl 
tC <SUCH AS '5,0~ 1 ), BuT C~N BE ANY ARITHMETIC EXPRESSION, rOcJ[ - -

tC WILL EVALUATE THE EXPRESSION, REOUCE IT TO A NUMBER OF THE fORM 
tC 'BB,U' AND USE THAT VAlUE- iS THrTOlfHliS!J£nntr.5·0-H£1:XA11PL''£"'S'":--

• 

" .,. x.: 
3. ll:f,.. - ----- - ----·- - ·---- -----~-

• 
•C CURRENT OUT PITT rOIIMi T IS ST t LL 1 ' ,-n-. TR1lR -AB~Vr-;---

• 
tT 1•1,! 

2. 00111 • tT IIX.1•1• I 

• 
•C 

;,00 

- --------------------------

1 •C 
~-··- . 

THE OUTPUT FORMAT IS NOli '3'.'U' i - sEC.-uSE iHn - rs - TH( VALUt:· -a; •)'•-;­

MORE £XAHPI.£SI 

i :s 
I .,. 

• 



- PAGE 20 -

- ·--- - --··-- It • 
•T S 

<4 .ll2 

• •C WATCH THIS ON£ CAREFU~~VI 
• 
•T XX=X•,01o1•1t! 

2.01H!l 

Xil ( 0 l • 

• • 
<4,030 

i 
I 
I ------- ----------------- - -------- ------· ------------j 

- PAGE 8:1 -

" •C THE 1 rSTO• FUNCTION A~~OWS STRINGS TO BE TRANSF~RREO EFF!CIE~T~V •C TO THE OUTPUT DEVICE, THE ARGUME NTS TO THE •rSTI 1 AND •rSTO' A~E •C IDENT!CA~, EXCEPT THAT IN ''STO' CHARACTERS ARE REAO FROM THE STRI~G •C BEGINNI NG AT THE SPECIFIED SUBSCRIPT POSITION, TRANSFERRED TO TrE OUTPUT •C DEVICE, UN TIL EI THER TH£ MA XIMUM NUM BER HAVE BEEN OUTPUT, OR U~TI~ THE •C TERMINATION CHARACTEFl -RAS' BUN ~AQ'-r-R1YHT11rs-nrm;-IWETERM1K'i'TTO_II __ -~ . •C CHARACTER IS NOT SENT TO THr OUTPUT DEVICE, TH[ VALUE RETURIIED BY •C 'FST0 1 IS THE ACTUAL NUMBER or CRA RACiERS TRANS,ERRED TO THE DUlPUT OE~I CE, •C 
•c 
•C 
•C 
•C 
•C 
•C 
• 

NOTE I IF THE FIRST ARGUMENT TO AN ' FS TI• OR 'rSTO' IS NULL (A COMMA, BUT NOTHING BEFORE !T), THEN THE MAXIMUM -NUMBER H --I NFTNff[,--TN- TtrrrcilrTT[l!MfNITIO~ C:1lARACTER IS AOV !SAB~£ I 

SOME EXAMP~[SI 
•C THE OUTPUT FDRHAT WAS SEt TO 'X' <AFTER 'X' WAS INCREMENTED EY ,011, . • •C so TAE-- OITTPUrrti~HlTTrR'Ciw'4';-T3Tf WHICH HUNS ·IHll--roiJR!ITGll'SAR£ OUTPUT---' -- -.T- s­•C BEFORE THE DECIMAL POINT, AND THREE DIGITS ARE OUTPUT AFTER THE DECIMAL •C POINT, MORE EXAMPLES I --- - -- -• • 

Ali!!!•" 
81211•" 
i!ill i 0 )1: •T 1 

1.000• • -------~- •s eirsroT4,Alc2~,~-------------------------------------------• •T 1,! ,2.1 ,3,! 
1. IIHHZI 
2.000 
3.000 

• 
•T -1,1••2tlo•3ol 

1.000 
2.000 
3,01(JK'l --. 

• 

, 
------ ---------- --------; 

I 
-- -----·-·-- ~ -1 

I 

• T "5-.lf31-161,!------------ ------------- -
2 .eH!lil 

• 

THis• 
• • •C F'OUA CHARACTERS WER( TRANSF'ERRED TROM 1 AI' B~INNJNG Af S1JBfCR'l,T 2, TO •C TH; O~JPU_T _ Q~Y ICE, • • •S i•rstQ C 14 • AS t2-)) -- -- ---- ------
THiS IS A TEST• 
• • •~ AS<16>oi·,-;--------- ----
•T S 

A0!=" THIS IS A TEST, 
80S=" 
10( 0 1• 14,000 

" .. ------- -- --

--------------------

. --- - - --------------------------------~----

•S eaFSTO( .As. I') 
THIS IS A TESTe 

• •T S 

Ai21S"" TH I s -rs -A IEST;----.r---
80!•" " 
1 0 1 0)• 16,000 
• •C THERE WAS NO MAXIMUM, SO CHARACTE-RS We:-RE TFUNSf'ERto· f lfOH •-AI' TO •C THE OUTPUT DEVICE UNTIL THE TtRMINATION CHARACTER ' 1 ' WAS READ 'F'ROM THE •C STRING. THrTE:RH INATION CHARACTER-~W OUTPUi i 'INO 11ft"' VA!:'IITifE11illl>tlJ •C BV THE FUNCTION (16> WAS THE NUMBER OF CHARACTERS ACTUA~~y OUTP~T, •C THE 'f'STP AND •rsTo• -nmCT!OtiS ARE VERY urrc-II:NT TtH~·liTSE -- --- ---­•C AND SHOUL.~ BE USE_!) rcA _ iNPUT A!_ID_ ~~!PUT Or CHARAC!E~_~_!_R_!_ ~~~~!NEV£1< POSS I Bl .. 



- PAGE G4 -

• 
•1'1 1.2 

1~20 S rtSL(20oAS,20,eSIIS f•,STIC20,ASC21, 1 XI 
•W 

C tOCH.•UTl!Ollr.JDl--;;'77 ____ _ 

1'.'10 r-
1 ~20 S riSL(20oASo20oBSilS ii,STIC20rASl2lo 1 XI 

•Go 
ecox• 
• • , s 

A0S=" BCC 
90S=" 

-- ~0(0>. 3,001! 
• • 

, --

" 

•C THE C~ARACTERS WERE STOREO IN 'A$' BEGINNING AT SUBSCRIPT POSITION •C 2 CTHE TR!RO CHARACTER) '; RUBOUT PROCESSING IS ALLOWED ONLY lr 'THE 
_II~ _CQ:~SOLLU THE INPUT CEV I._:C_.,e:.!..',' _____:E:_X_A_M_P::...LE=-1:__ ________ _ • •Go 
NOW IS\\\\\,THrS IS A TEITX• 

-- .-nc-.r- nn-s---rs-A----n:sr­
B0s=" 
i!0c -01•- -14,01Jif __ _ 

• • 
" 

• 

·-

' ' ----·-·------ -------- ----J 

-------------------

----- --------- - --- ------ ---

----------- ------- ---- __ _,. 

- PAGE 21 -

• •C LET'S NOW LOOK AT AN IMPORTANT r(A TU RE OF rOCAL, TH£ 'TYPE• •C AND 'SET' COMMANDS ALLOW THE USER TO 00 SOME USEFUL THINGS, THE •C USER HAY NEED TO 00 A SEQUENCE OF 'TYPE' AND tS£T' COMMANDS IN C~OER •C TO ACCOMPLISH A CERTAIN TASK, THE USER CAN PLACE MORE THAN ONE •C COMMAND P£~ LINE BY SEPARATING EACH COMMAND WITH A IJ• (SEMI•COLONI, •C SOME EX4MPLES1 ----------- ----- --- -----
• • •S x~s,Y•6 1 i•71T X,Y,i,! 

5.000 6,000 ;,000 

X0C 0 I • 
Y01 01• 
!0( lill• 
• 

5,0:210 
6,0U 
7,10!00 

•S i!aX+VIf i,! IS l•i!•ii T x-:-v~l-;1 ____ _ 
11.000 
5. ~00 6,000 1~.000 

• 

·- .. -- -----·- - ----- --- ---------- ----- ------------------
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• - , -: - . 
THE TERMINATION CHARACTER !N THE 'FSTI' WAS AN 'X' o WHICH ME~~T THAT 

CHARACTERS WOULD BE TRANSFEREO FROM THE INPUT DEVICE <KEYBOARD ~~ - THIS 
CASE> INTO 'AS' BEGINNING AT SUBSCRIPT 0, UNTIL EITHER 20 

•C ONE OF THE MOST USEF"UL F"EATUR£$ OF ANY COMPUTER LANGUAGE IS THE •C ABILITY TO STORE A SERI£S or COMMANDS FOR LATER EXEcUTION, THE 
•C COMPUTER IS VERY GOOD AT EXECUTING A SEQUENcE OF' INSTRUCTIONS ICOMMA~DSl i 
•C OVER AND OVER AGAIN. THE USER MAY STORE A 'LINE OF' F'OCAL COMMANCS ,. 1 •C AWAY F"OR LATER EXECUTION, THIS IS DONE BY TYPING A 'LINE NU~BE~' __ _j •C BEFORE THE ACTUAL LINt OF' ·coMMANO"S, >IHE~r'Tl~L'CARRUG·r RETURK ~~---- -

1
. 

•C STRUCK, THE LINE WILL BE STORED BY FOCAL, BUT THE COMMANDS 0~ T~E 
•c LINE WILL NOT BE rxrcUT£D c4S OPPOSED To IHMEDIAT! EXECUTION IF THE - I 
•C 'L1 NE NUMBER' IS I.ErT OFF, 'LINE NUM9£RS' IN FOCAL ARE cOMPOSE!: OF 1C TWO PARTS, ANO HAVE THE F'ORM IGG,SS', WHERE 'GG' IB1•99) IS . ' 
•C THE 'GROUP' THAT THtS LINE BELONGS TO, AND •Ss' 11!1•99) IS THE •C 'STEP' WITHIN TH-E -,GROUP'-; - WE WIL.L St£ THl:--SfG~THCANCE OF - BTl~-----------i 
•C AB LE TO 'GROUP' LINES TOGETHER AND REFER TO THEM AS A UNIT, TH~S A 
•C 'LINE NUMBER' OF" '2.35' INDiCATES THAT THIS LINE IS 'ST£P' NUMBER ~' •C IN •GROUP' 2, NOTE THAT •2;2• FOR A LINE NUMBER MEANS THAT THIS L.l~£ aC IS STEP TwENTY IN GROUP TW0 1 AND NOT STEP TwO; '2.12 1 WOULD I£ 
•C USED TO INDICATE THAT TH£ I.INE WAS STEP TWO IN GROUP TW-'"-0'-, --=S..::.O:..:.:ME,__ _____ -i •c EXAMPCrs A"RE l~oR"iirFflltRtT_____ · 
• • 
•1~1 T "HELLO, THERE"I!II X•1,V•2.~~~ 
11.2 T "THE VALUES OF' Xo y; Z, ARE "oXiY'Il,! 
• 
• 2 -~ 1 i "Tl-1 n' S 'AT'L11lLKSll-;f 
• • •C NOTICE THAT THE COMMANDS ON THESE LINES WERE NOT EXtCUTEOo BUT THE r tC LINES WERE STORED AwAY BY roCALo SO THAT WE MAY EXECUTE THEM ANY 
IC TIME WE DESIRE. WHENEVER A STORED ~IN£ IS ENTERED COR CHANGED>, THE 
•C USER rs V~FH AB-Ll: "'NArftS -ANtr-THE l R'VA1.11ES ARE VfA"StU-rltO!'f -nit:- C'OXPntlf"S 
tC STORAGE, THERE ARE SEVERAL FOCAL CDMHANDS WHIC~ ARE USEFUL 
tO' TO Tl-IE ·uSER BECAUSE TloiEY ALLllW HANIPUi.{TlON OF' SiOR[O I.INES, lfE lilt.L -­
•C BE LOOKING AT THEM !NOIVIOUALLY AS NEEDED, THE r!RST OF THESE COMMA~DS •C IS THE 'WRITE'- COM'MANO f'lil' ,- WHICH ALLOWS 1ll£ US~ ·ro ltlliiT£ OUT -- .. 
•C THE LINES CAL.L OR SoME> THAt rOCAL. HAS STORED~ EXAMPLE! - ---- ---- --- ----- ---------------- -- -------------------------------• • 
•W~ ITE 

• 

C FOCAL•6S CV3D> 18•JUI.•77 

f.10 T "HEI.·~;o-, "THE.R£"! ITS'IC111Tt2',:-'l!ht~3---· 
1~2 H T "THE VALUES or Xo 9, z; ARE ",X,Y,~,t 

2.10 T "THAT'S ALL F'OLKS";I 

1~1 0 T "HELLO, THER£"!!1S X~1;Y~2olt~ 
1~ 2 0 7 "THE VALUES OF X, Y, ~; ARE ",X,y,~,l 

2;1 J T "THAT'S ALL rOLKS",l 

-------------· 

tC 
•C 
•C 
tC 
•C 
•C 
•C 
tC 
• •G 

CHARACTERS HAVE BEEN TRA~SrERREO, OR UNTIL THE TERMINATioN 
CHARACTER 'XI HAS BEEN READ rROM THE INPUT DEVICE, THE VALUE RETURNED 
BY TH£ r'ONCT!ON TS- fHricT1fAL N'OlfS'tRor-eHA-RAcftn~ANSrERR£0( lKIHfS­CASE 5), THE TERM INATION CHARACTER 'X' IS NOT STORED IN THE ST~ING, MORE EXAMPLES . 

4SC.OEF:GH I J~I,_M~ OPQR~!L -------------- --- ----- ____ _ _ 
I 

tT S 

A0S="ABCOErGHIJKLMNOPQRST" 
90S=" ti 

.. i!~( 0) = ~~-~~~!_ _______ _ 
I 

•t: 
X• 
• •T s 

·us="---------·-­
aas=" 
!0< 0)• 0,000 -
• 
I 

" 

•C IN THIS CASE NO CHARACTERS WERE TRANS~ERRED, BECAUSE THE TEAMI~ATfON 
*C-CHARACit~-INl'ur-i~r-fiRST CHARACTER READ, 
• 

ABI="Zi!l 
B21s~" 
il!ll( 0) • 

• • 
3,000 

-----.. - ----- -------

" 
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• 

• •C IT IS UStrUL TO BE ABLE TO INPUT STRINGS PROM T~E INPUT OEVIC£, 
•C WHATEVER KINO Or DEVICE IT MIGHT BE, THE 'rST!' PUNCTION ALLOW~ THE 
•C INPUTTING OP CHARACTERS PROM THE INPUT DEVICE AND T~E!R STORING INTO A w 

•C STRING VARIABLE. THE ''ST!I J'UNCTION ~AS TWO MANDATORY ARGUMENTS, A~O 

•C AN OPTIONAL THIRD ARGUMrNT, THE riRST ARGUMENT IS THE MAXIMUM 
•C NUMBER 01 CHIRA-eTE"~ro-rN'PUI,--TRE--srt"UNo- Ilf"~RtNI rs-·no~r-· . -----------
•C STRING NAME AND SUBSCRI'T POSITION To STAAT PLACING CHARACTERS 
•C PROM THE INPUT DEVIcE INTO f~E STR1N~, THE iHfRD 4R~UH£NT, IJ' SU"PI.ItC, 
eC IS AN ASCII CODE NUMBER POR A SINGLE C~ARACTER, THIS CHARACTER 
•C IS Co\LL£0 Tl-4[ 1 T£RMtNATION CHARACTER', IF" THE TERMINATION CkARACTER IS 
•C READ rROM THE INPUT DEVICE, INPUT STOPS AND THE PUNCTION R[TuANS, THE 
•e TE1lM!N"AilOT~HARAC1'flrT"rfJQfOicrRtO -nmli11E- ~RT!iGI--£liTT TFif: VAt:l.rt--- --­
•C RETURNED BY THE 'PST!' ,UNcTION IS THE ACTUAL NUMBER or CHARACTE~S THAT 
•C WERE TRANSrERED PROM THr INPUT DEVICE AND SfOREO INTO THE STRI~C. rr 
•C THE INPUT DEVICE IS THt CONSOLE DEVICE, THEN RUBOUT PRDCESSI~G ~ILL lAM£ 
•C PLACE, ALLOWING IHE THE ~RUBBING OUT' ""Or "TYPING lffSTAKES, 
•c 

--- •C -s-ot"f£~""£5...-: --

• 
• 
t1."1 E 

--- i1~' 2 S TISLC20,U,2il,8ffirhF'ST l 120,4$, 'Xl 
eW 

C POCAL•6B CV30l 18•JUL~7Y 

1'.' 10 E 
1 ':"23"S'J'ntn:s,-rc;-,c...,2.,.il-,-, l\"sr,-.2""ilr,-..a"'S,.J'I w-s-ci""•"''"S"'TNI--r1""2.,.07r li"'Se-,,-,,.,X"I _____ __________ _ 

•Go --- - - ----- -
MEL Lox• -- ------
• 
tT S ---------- - --- -

A~$a"HELL0 " • 
B0s=" ·· ----------w--- ----------

i!~i 0)• 5,000 
• ----j 

------------------------------

. 
------------ ----~-- - --
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• •C IF NO PARA METER roLLOWS TME 'W' OR 'WRITE• cOMM&NO, TM EN ALL LINES 
•C WHICH FOCAL HAS STORED AWAY WILL BE WRITTEN TO . THE OUTPUT DEVICE, 
•C ALSO WHENEVER FOCAL WRITES 'ALL' THE LINES, IT WRITES TME TOP LI~E 
•C WHICH IS AN IDENTIF IER TELLi~G WHICH VERSION OP THE FOCA L SYST~~ 
eC THIS IS, AND THE DATE WHICH IT WAS CREATED. IF A SPECIFIC LINE 
•C NUMBER POLLOWS THE • W' ·oR· 1 wRITE' cORifANO ,- TH[N"IlNI:r Tffi f LIM _________ _ 
•C IS WRITTEN TO TH£ OuTPUT DEVICE, EXA~0LEI 

• 
•W 1.2 

1','2~ T ~TME _V~LUES Or X1 _V_, _!_1_ ~~~ "•X.!.!!!_!_:_ --------------------

•W 2.1 

2:10 T "THAT'S ALL F'OLKI";I 

tW 1,_1 ________ _ 
- ---- --- - ------------------------------

1,'10 T "HELLO, THER~"!!IS Xt1;VI2,i!l~ 

•W 2.11W 1o2JW 1.1 

2·.11l T "TMAT'S !~L_ -~Q~~S";_L _________________ _ 

1:2~ T "THE VALUES OF' X1 V, z; ARE ",X,Y,i,f 

• tT !,"HERE ARE MY STO"AEO LfN£$il;ffJW----- ------------

HERE ARE MY STORED LINES 
- - -- ---- ---- - -- --------------------------

1~1~ T "HELLO, THERE"!!IS X11;Yt2,i!t3 
1':20 T 11 TME VALUES or· x, ·v, - i!; -IRE"",X;r,;r,T 

""2 ";" 1 ~ T 11T ~l' rg- Al: 1:- ·r CfLI< J1'.l 

• tC THE USEPULNESS or 'GROUPS! Or LINES WILL NOW BECOME APPARENT, 
•C Ir THE USER SPECIPIES ONLY A GROUP NUMBER WITHOUT A-LINE NUMBER 
•C <L INE NUMBEq OF ZERo>~ THEN THE 'WRITE' COMMAND WRITES OUT ALL .LINES 
iC WHIcH" BEI.;ONG TO THE "Sl'EC IT! [0 Cl!OUP I ""tXAHl'Lt: 1 

• •WRITE 1 

1~ 10 T "HELLO, THERE"!!IS X11;YI2,i!l3 
1;2~ T "TME VALUES OF X, V, i!; ARE ",X,Y,i!,l 

•W 2 

2~1 ~ T "THAT'S ALL FOLKS";! 

• 
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• • •C THIS 4~~0WS THE USER TO ~iST ANY ~IN£, GROUP, OR THE ENTIRE •C PROGRAM, A 'PROGRAM' IS A !ERIES or STORED ~!NES W~ICH PERFORM SOME •C FUNC TIO~ 0R TASK FOR THE USER, WE~L, WE H4VE CAREFU~LY TYPED I~ THE i •C AS JVE STORED PROGRAM, BUT HOW DO WE INSTRUCT FOCAL TO ACTUALLY j •C PERFORM T~E COMMANDS THAT HAVE BEEN STORED AWAY7 WE CAN INDICATE THAT j •C FOCA~ HIANSFE:R CONTROl. I BEGIN. EXEctJTTN"Ci-STATE"MtRis-l -ro AWl' "SPE"C"Inc-- --•C LINE BY THE USE OF THE IGOTO' CABBRIEVIATED 'G' OR 1 GO') COHMANC, i •C THE 'GOTQI COMMAND MUST BE FO~LOWEO WITH THE LIN£ NUMBER OF •C THE STORED LINE TH4T WE WANT TO TRANSFER CONTRO~ TO, IF A LINE NUMBER I •C IS OMITTED. THEN CONTROL IS TRANSFERRED TO THE ~OWEST NUMBERED _j: •C LINE THAT _ HAS_ E!E;_N _STO_R~A-~_! ~ ____ SOM~-~~AHP~ESI __ ___ --------• 
•W 

C FOCA~•65 (V30l 18•JUL•7; 
- -

----
1.10 T "HE~LO, THERE"!!IS XP1;Y•2•~13 1-.20 t "Tlfr--v •cur-s--or-1<..--v-;--r. J.riRi-iE~"r=-,-yx-=-, vv-,-:zr,-.;--------------
2~1~ T "THAT'S ALL FOLKS"il -

•GOTO 1.1 
HEt LO. THER~- -------
THr VALUES OF X, Y, to AAE 
THiT•S A~L FO~KS 
• 
• 
•C NOTE THAT CONTRO~ PASSES TO THE NEXT ~INE IN SEQUENCE CUNLESS rOCA~ 

" 
•C HAS BE£N TOl 0 -Oil{[RWTJt:r-otrrr~-n:~-lN£"5-RAV£" lJt£1'< -tx-rtUTDr~~---­•C THEN HAS NOTHING MORE TO co; SO IT PROMPTS WITH A 't~, AND A~AITS A • i :c NEW COMMAND FROM THE USER, - HORE EXAMPl.EST -- -- - -- - -· ---- - - i 
•G 1. 2 
THr VALUES OF X, Y, i, ARE 1.~~~ 2.~11 3~101 T HiT ' S ALL: -F'01J<S ---------- --------- --- - ---

' •G 2.1 
THiT•S A~~ rO~KS 

• 
•S X~11oY~12,~•131G 1.2 THr VALUES or·x, ,-,--., . A..-R..-E- --::1...-i;lllr.Jr.J- 12.1:!118 ---rr.nr·-------------------: -THAT'S A~~ F'OLKS 
• 
•Go 
~ELLO. THERE 

THr VALUES ur--x-, v. '' -A"R£" - -- -1;na-· --- zte'n--~u -- - --- - ------- ·- ­THAT'S A~L FO~KS 
• 
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• •C THESE ARE VERY cRUDE MANIPULATIONS OF THE C~ARACTERS, LET'S NOH •C LOOK AT SE VERAL F'OCAL FU NCTIO NS WHICH A~~OW MORE CONVENIE NT MANIPU~ATIO~ •C Or CHARACTER STRINGS, THE 'f!SL' FUNCTION A~LOWS T~E ~ENGTH OF •C A CHARACTER STRI NG TO BE OEF'INED, THE FIRST TiME I T IS REFERENCED, IT •C ALLOWS THE PROGRAMMER TO SET ASIDE IN THE COMPUTER'S MEMORY ON~~ THE •C THE NUI'f!IE R ~r !n"T£ S H~E:"E: [f$ -~JifFI£ln{AY-NE!"tn'I"ORE.l)R TEss-; 'rRAI' THE •C DEFAU~T VA~UE Or 72>, THE •r!S~' ACCEPTS AN ARBITRARY NUMBER OF ARGU MENTS •C IN PAIRS, THE FIRST ARGUMENT or THE PAIR IS A NUMERIC VA~UE WH!C~ IS THE . •C NUMBER or BYTES TO SET ASIDE IN M£HORy FOR THE SPECIFIED STRING, AND TH E •C SECOND ARGU MENT OF' TH[ PAl R 19 THE NAME OF" THE STR lNG V AR IAB~E, AI\Y Nl.i MBEI •C OF STRING VARIAB~E'S ~ENGTHI HAY BE !NITIALI!ED IN ONE C.LL TO 'FIS~' . IC BY JU"ST -p~AC fN G- MORr- ARGlJM[N'F l'A rRS TifiRLCAL[ . .';""- nroRoe:A -fO!t--fH[l n S(' •C TO WORK, THE CAL~ MUST 8E TH£ F'IRST TIME THAT THE S'ECIVtEO STR!I\G •C VARIAB~£ HAS BEEN RErtRtNC£0 IN THE FOCAL PROGRAM, SOH£ EXAHPL(9: • • 
!!E~A~E . .A~I. 
• •T S 

•S FISLC16,ASo2~.BS) 
• 
•T ~----------------------------------------------------------------~ 
A~S•" 
BillS=" 
• • 

ri 

" 
•C -.e THIS CALL SET ASioE 16 CHARACTERS FOR 'AI' AND 21 CHARACTERS roR ' SS', ALL T~E""BYTES IIER£" -Srr-TO CONTAIN THE ASCII COD£ J'Oit A SPACE, •c THE STRINGS HAY B_£ _ _uSE_Q_ Np~L_ ____ --- ----- - - ---------------• •F' l•lll,1,1S ASI!l•'A•I •T s - - -· ··- - ---· 
A0S•" AB\:DErGliTJKLHJHl.," ____ --
BillS=" " 1:21( 0)11 16.~~" - --- --------
• • 
•C SO IF THE PROGRAMMER ONLY NEEDS A STRING WITH ' BYTES IN IT, •C "ONLY ' 9VTrr NrEOICi --IE AIOLOCATEO, ONCE A STRING HlS Bt£-.,-N:.CAn-C-f-IO..,.,.OircAPT"E~Or,~TR01EnNr­:c IT'S L.EN_GTH HAY N~T Bl: CHANQEO_J!_N!_!~ _ _!_~ VA!_IAB~£ -~~~!_!_S_~R-~~C. 

------------ ·--· - -------

--------- - 1 

--- ----------
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• •C THE 'S' OPTION or T~E 'TYPE' COMMAND OUTPUTS THE IYT[ STRI~G 

•C ASSUMING THAT ASCII C~ARACTER CODE NUMBERS ARE StORED IN EACk -BYT£ 
•C POSITION, NOTE THAT 'AS' AND 'AS(f)' ARE THE SAME THING, 
•C NAMELY THE riRST BYTE IN THE STRING WHOSE NAME IS 'A' (OR 'A0', SINCE 
•C THEY A_RE !_l:i_~ _SA~~~A_!N_ B_EF'ER _ ~fARL I ER_ 0 IS~U~~~~"!__D~ VARI ~BLE _ 1'>_~_1'~£5), 

• 
•C IF' WE WANTED TO CoP¥ THE CHARACTERS IN 'AS' INTO ANOTHER STR~~C, 
•C SAY 'BS•, A CRUDE WH TO DO T~AT MIGHT 8EI 

• 
•F' I t:. Ql • 71_!~ _8_$( I l •ASlli__ 

• •T s 
A~S="ABCDEF'CHIJKLHNOPQRSTU~WXVI 
II?J ( IIJ) = 72" ;0013 
80S="ABCOErGHIJKLMNOPQRSTUVWXY! 

----.-------
• •C 
• • 

WE COULD TNPUT U ClifAl'ACTI:Rs-lriTO- •,nr liUINN!NG A"! SUBSCRIPT :u 

•F' 1•3,13JS ASCil•F'CHRt) 
HECL"o ;ovcrrr • 
• eT S 

A~s=" ABCHEL."LO, OVER f OPQU,UVWliYl 
l~c IIJ)a H.~I!UJ 
Sl3s:"UlCOU"OliTJKUfffOI'"Q""RflUV W x Y f 

• • 

" 
" 

--- -----------

·----- ----------------· 

--·.-

--------- ------ ------------
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• .,. s 

X:!!( ~): 1,11J0~ 
2, 011J ~ Y0t >l > • 

i!iil( kJ) • ~·-"'~" • *1·;15 G 2.1 
• •W 

C F'OCAL•65 (V3D! 18•,JUL,•7; -------- _ -- ------- ____ _ 

1~1 1/J T "HELLO, THERE"!!IS X•1;Y,2o~13 
(.15 G 2,1 
1.21/J T "THE VALUES or X, Y• ~; AR~ n,X,y,!~~ 

2,10 T "_TtU_T! S AL_knlt.l<.f.'!_,j 

•Go 
HELLO, THERE 

T~iT•S ALL rOLKS 
_!! __ --· - . ··- -----· ---· --------------- -------------------
• •C 
•C 
•C 
eC 
•C •c 
•C 
•C 
eC 
•c 
•c •c 
• 

NOTE THAT THE NORMAL SEQUENTIAL DIRECTION OF' STAHEMENT EXECUTION 
WAS AL TEREO WHEN THE I. I NE 'L 15 1 WAS I NSERTEO ',' WE WERE 1 NTRODUC£0 fO -­
THE 'ERAS[' COMMAND EARLIER~ HOWEVER, THERE ARE OTHER USES FOR THE 
'ERASE' COHM4ND, I r THE ERASE: COMMAND IS FOLLOW(O BY A SP£Cl F'fc . 
LJ NE Nl;MB!;R (SUCH AS 1 f,'2 1 l_i__IT !:RASES JUST THAT LINE F'ROM ST ORAliE , 
IF' IT IS rOLLOWED BY A ~ROUP NUHBtlr-·ONL Y- TiUCHAS-rs,' I, THE:N IT tRillS­
ALL LINES THAT BEI.ONC TO THAT CROUP, IF' IT IS rO~LOWEO BY T~£ 
WORD 'ALL'• THEN iT ERASES ALL. OF' Tlo!E STORED L!NES;ASWE- - ----­
HAVE SEEN erroRE, IE THE 'ERASE' COMMAND IS FOLLOWED BY NO LINE OR 
CROUP NUMBER, THEN IT ONLY tRASl:S THE USERS VAR USLt -NAHES A~O THElR" STOR 
YALUES,_ ALL rORH~ Of TtojE __ 'EfiASE' COMHANO REMOVE ANY VARIABLE NA~E:S -
AND THEIR ASSIGNED VALUES, SOME tXAMPLr-S"I --- - ---------- ·--

•E 1.15 
• •W 

--- ~ r·oc.li:.·n-·w;;~-, -Ta-Juc~,.-,------

1:10 T "HELLO, THERE:"!!IS X•i;Y~2,!~~ 
1~2a T "THE VALUES OF' Xo y, ~; 4RE ",X,Y,i,l 

2~10 T "THAT'S ALL FOLKI";: 

• 
•2'.'2 T "THIS IS THE LrvtlllC ENDI",1 
• 
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- OL. 

C FOCAL•65 (V30) 18•JUL•77 

1~1 0 T "HELLO, THERE"!!IS X11;Ys2,Zt3 • i 
1·.20 T "THE VAI.UES or ·x, 'V, i; ARr-...-,T,'i'-;7;T ------------·-- ·-j 

I 
--~ 

2~10 T "THAT'S ALL F'OLKS"il 
2~2 ~ T "THIS IS THE LIVING ENOI",I 

•Gn lo!ELLO. THERE ···-------------------·· 

THF VALUES Or Xt Y, i, ARE 
THAT'S ALL FOLKS 
THiS IS THE LIVING END! 
• 
ioE 2 
•W 

C F'OCAL•65 (V30l 18•JUL•7; 

1;10 T "HELLO, THERE"!!IS X•1;Y•2•il3 

2·1H!Hil 

f ;20 I "T.HE VALDES -OrXIYI'T;ARE· n,-~>r,Z,I 

•Go 
HELLO, THERE 

THr VALUES Or X, Y, i, ARE 2.018 
• 
•F: ALL 
•:.I 

C FOCAL•65 (V30J l8•JULii7'1 - ·------·-- -- -- -

•Go 
• 

I 

; - - ·-·--------l 
I 

-, 

------ - -----------------·-----·------------ - - ·---
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• •C SOHE EXAMPLES: 
• •S ASC0l!!65 
• •T S ---·--·--·----·----------------

• • •C REMEMBER TH( ASCII COOE NUMBER 65 REPRESENTS THE CHARACTER ' A' . • •S ASC-1)1166 - ----· 

• 
•T S 

A0S•"AB 
• •S ·Asf2 ,-, -.-o--
tT S 

A0Sc 11 A8C 
• liT AS(1)tl 

66.00il"-
• 
•T U<2lt! 

67.011JI1J 
• 
•S FOUT!ASI1l > e-:. . - - - - - ----
• 

-----·--------------- ----

" 

" 

" 

•F' 1•121,2515 AS<t)at·A· I-- ---- ---------------
•T S 

--------·-··--- ----

" 
• 

·-· --- ----- ·- ----------
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• •C rOCAL ALLOWS FOR THE: PROGRAMMER TO MANIPULATE 'BYTE• OR 
•C 'CHARACTER' STRINGS, ANO PROVIDES SEVERAl; ruNcTIONS WHICH FACILITATE 
•C SUCH OPERATIONS, LET'S LOOK AT 'BYTE• STRINGS 'IRST, UP TO THIS ~ 

tC POINT, ONLY NUMERICAL INrORMATION HAS BEEN READILY MANfPULATEO, EVEN 
•C THE •roUT' AND 'FCHR' rUNCT!ONS USED NUMBERS TO 
•C RrPRESt"N1 ;~- ~At~nr.· "Tllti'1AIN PROBIOEHS ARt Tffl!'H["-.nlJ;-r-ANtr·-- -­
•C 'FCHR 1 F'UNCTIONS GIVE THE USER ~ITTLE r~EXIBIL!TY IN MAN!PULAT~~G 
•C SERIES OF' CHAR;(CTERS OR 'll'ftEs-', ANtr TO" STORE l CHl11ACTER AS i 
tC NUMBER IN A NUMERlC VARIABLE NAME TAKES ABOUT 7 TIMES THE AMOUNT Or 
tC C0"1PUT£R MEMORY STORAGE THAN MOR£ OPTfHAL -HETI~ODS; - THUS 
tC rOCAL ALLOWS THE USER TO DE;INE AND USE 'BYTE• OR •STRING' VARIABLES, 
iC J.rTHtT -A"Rr-ULL£0~-ATSTRTtHfT VAR !ABLE IS A ""SfQUOJTTl1. :i(Rl£5 -------­
tC OF 'BYTES• STORED IN THE COMPUTER'S MEMORY, IN GENERAL, NUMBERS 
tC IN THE RANG"£ 0•255 MAY BE STOREtr 1N EACH 'BVT£1 POSITrON, rF T"IT NUMBER 
tC WERE TO BE AN ASCJI COOE NUMBER, THEN A CHARACTER COULD ALSO IE 
tC STORED THERE-, -TOCAL DOES NOT CARt WHAi THE"lNFCJRMUIOff fS OR 
tC WHAT IT REPRESENTS, A 'BYT!' STRING IS JUST A SERIES Or NUMBERS IN 

- -.C"IHC Rl"NGE il·25!S, 'BYTE' STAII"mrARt GIVEN YAIITffiE N4HE$, JUSIL~--­
•C NUMERIC VARIABLE NAMES iA~! FOR FlRST CHAR, BUT NOT F, 0•7 FOR SECOND CHAR, 
tC SEE nRLitR DISCUSSION -or VARlULt: NA1'1£!il, lofOWEVER A 'I' IS AOCED TO THE 
tC NA "1 E IN ORDER TO ICENTtrY THAT VARIABLE NAME AS REPRESENTING A STRING 
tC OF BYTES, THUS" 'A 1 II T NURLRIC VARrABLE ANO--'&S' IS A BYTE VARIABI.E, 
•C THE SUBSCRIPT USED WITH THE BYTE VARIABLE OET[RMINE! WHicH BYTE 
··c- nc n.Jr"S"TRTilG"Ir"IJtT"fflftrrF'U£NCEO t TH£ F I RST BYTE IS sva-~m B, I HE 
•C SECOND 1o THE TH!RO 2t AND SO ONl, A BYTE STRING HAY HAVE UP ~C 250 
tC BYTES--sTORED IN IT, tr- A nrrSTRING" -IUs-1-loT BtEN A"SSI"CNEO A I,;ENGiH, -~-­

tC <SEE 'FISL' F'UNCTIONlt THEN THE DEFAULT LENGTH OF' 72 BYTES !S ASSIGNED 
tC TO IT THE -F'lRST iiME THAT TT 1S REF"ERENCED, ALS1l- ALL BYTES IN • STRINV 
tC ARE INITIALIZEO TO THE ASCii CODE F'OR A BLANK t32lr WHEN FIRST 

--.c INlTfA"l:TltO .-.rtl<Ei"R"E-~~A"HPLES RRICR ILLUSTRATE STRINGS If\ THE: 
tC MOST PRIMITIVE MANIPULATIONS, IF A STRING VARIABLE IS USED IN AN 
•C AllliRff£1'TC -(lrP11rS"S"Iolil, fl1£NJ'Rr"VAl,;UE -Of'"IHlT>'11H""A"ru U THE fKI'iEliTC ____ _ 
•C VALUE OF' THE BYTE STORED fHtRE (~•255), IF A CHARACTER IS STORED 
tC THERF:", - TH'EN THrmJHe£11 WTLl.- BrTfir-A"Stlr--eont f;11HBEII F'DII TIUT- Ci-ARACT£"1-;- - -

• 

I 

-----·-----------------~
---- -------------- -~------ i 

------------~ 

-I 
--------J 

! 

~-------· ------

-- ---------- -------
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tC SINCE THERE WERE NO STOR[-o LINES-. THERE WAS NOTHING fOR -- FOCAL --­
•C TO PERFORM. AT THIS POINT, If WOULD BE APPROPRIATE To DISCUSS THE 
tC QUESTION "WHAT IF' 1 HAKE A MISTAKE?", FOCAL PROVIDES SEVERAL 
•C MECHANISMS WHICH ASSIST THE USER IN CORRECTING MISTAKES, SOME ~ILL 

•C BE OISCUSSEO ~ERE, OT~ERS LATER, "WHAT IF' I MAKE A MISTAKE ~~ILE 

•C TYPING COMMANDS TO rOCAL FROM THE KEYBOARD?", SINGLE C~ARACTERS 
•C CAN BE 'RUBBED OUT' - BY Si'RIKING f~E -~~IJBOUTI-KEY (SOMEi-lMESLA!iELED ___ _ 
tC 1 0ELETE 1 l ON THE KEYBOARD, ONE CHARAC~~R TO THE LEFT WILL BE 
tC •roRCOTTEN' BY rOCAL r0111 EACH TIM£ THE 1 RUB0Ui' 1 KS:Y IS STRUCK, 
•C SOME EXAMPLES! 
• • tf "THIS - ~~ A TXOR\\\EST"-, II 
THiS IS A TEST 

• • .•C _NOT I C£ TH_AT Tl~f;_ ' _\ '_ .C:fojARA_C_!_ER IS ECHO_ED EVERY Tl ME THE 'RUB OUT' KE~ 
•C IS STR UCK <A FANCY RUIOU't HODr;DlrtRTSIS AYAILABLEr~~-E----­
tC CHARACTER IS 1 EATEN• OF'' THE SCREEN), THE ENTIRE LINE to THE 
tC LtrT CAN BE •rORGOfTEN' BY STRIKING THE 'BACKARAOW' K(Y- ON~M[ KEYBDARU; 
•C AN EXAMPLE: 
• 

• tC WHEN THE 'BACKARRoW' KEY WAS STRUCK, FOCAL fORGOT EVERYfHil;C -TO THE 
tC LEfT OF' THE 'BACKARROW 1 ~ THE USER MAY JUST CONTINUE TYPING THE ~EW 

tC CHARACTE:RS ON THE S:AMl Llf•f[';'- - MORL£1CA!WLES I 
• • -- ------- ---- --

tT "THIS ARE\\\\ IS A TXC\~~ST~LI~--~--- -~-­
THiS IS A TEST 

- -,s xo11-; 'fil2"1ii3~-·s -wwo;s ·-x.-,·;v-.a;i!liTI""rXIYfl~ 

7.000 8,000 10.000 

• • tC HER£ SEVERAL 0 RUBOUTSI ANO 'BACKARROWS' WERE USEO ON THE SAME 
t"C- LINt; "TfOO -lHIOctf NE'iltR TUKl-,AAIHJ!irKTSTiK£S, OF CO"I1RS"L , 

• 

- -·-----·--~--- -----
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• •C "WHAT Ir A MISTAKE !S roUND INSIDE OF A ~!NE ALREADY STORED AWAY1", 
•C ONE APP~OACH WOULD BE TO SIMP~Y TYPE THE WHO~E ~INE IN OVER ACA!~ <F'OCA~ 
•C WILL REPLACE THE ONE STORED WITH THE NEW LINEl, BUT THIS PROCESS CA~ i 

• I •C BE VERY TEDIOUS IF oNLY ONE CHARACTER IS TO BE CHANQEO IN A LONG LINE, :g - ------ ----- ---- -- ~ 
•C FOCAL PROVIDES A ,ACIL!TY WITH THE 'MODIFY' COMMAND TO ALLO~ THE I 
•C USER TO MAKE CHANCES IN A STORED LINE WITHOUT HAVING TO RE-TYPE THE , 
•C ENTIRE LINE, IF THE USER TYPES THE 'HODIFY' cOMMAND <'H'l, FOLLOWED I 
•C BY A SPECIFIC ~IN£ NUMBER, 'HAT LINE IS OPENED FOR HOOIF!CATlON, FOCAL ! 
•C TYPES OUT THE ~INE NUMBER (JNF'ORMING THE USER THAT IT LOcATED T~E ~1~£) 1 j 
•C THE N WAITS FOR USER fNPll,.-; WHENEVER THE- ROO I tY C"'O-Ml4AN-0 1 S WHHN"!r l'-oR-- ---~ 
•C USER INPUT, THE USER HAS SEVERAL HOOIFICATION OPTIONS, THEY ARE! II 

•C 
•C 
•C 1, S 1 MPL Y TYPE IN ANY iEXT THAT THr- USER WANTS 1 NSERTEO H THAT PO !NT, 
·.c= I 2-,--0TIEfCANnrxT~r-LtFT BY THE USE OF' THE 'RlmlCif' ANOIOR 
•C '-BACK~~ROW' KEYS I .,..."" I •c 
•C 
•C 
•c 
•C 
•C 
•c 
•c 
•C 
•c 
•C 
•C 
•C 
•C 
•C 
•C 
•C 

3, SEARCH F'OR CPOS!T!ON AFT£Rl A CHARACTER F'URTHER TO THE RIGHT OF' TH£ 
US£R 1 S CURRENT PaStTION ON THE ~IN£, THIS IS DONE BY STRIKING 
THE 'A~TMOOE' KEV !SOMETIHES LABELED 'ESCAPE•>, FO~~OWEO BV . --STJ!III<TN'G-'l'HE--C'H11fACTER- TIIXI rs--Tlf-I!T SU~"CR£0 1'0R',--1TI'P!r- CHARACTtl< 
IS ~OCAT£0, THE LINE IS TYPED OUT UP TO THAT POINT ANO FOCA~ 
WAITS FOR F"URTHER USER INPUT, Tf" THE CHARACTER IS l'iOT ~OCH£0 1 
THE: ENTIRE REST Or THE ~IN£ IS TYPED, AND MOoiF'!CATlON ENOS, 

~· THE USER MAY TRUNCATE A ~IN£ (REHOV£ A~~ INF"ORHATIO~ TC THE RIGHT) 
t~rl'YP rN'G- THt-cllfR1 AC£- RtTtmff"K(T"; AT TR1T'""'POTNIKOtril'TC'Al'Tll1\ -nws-;-

5, THE USER -H"A Y "END lrOO'trJ CA'TI ON er-sn ll<tN;--TH'[ -. L 1 NE rtE c·r--1rr'Y';-- -­
THIS CAUSES THE R£MA1NDER OF THE ~INE TO BE TY,£0, ANO THEN 
MODIFICATioN END'S, -- A~L -oEFINtO VAR1AB~l:- 1WI£"S AND THEIR VA~UES-

- __ ARE~L_S~- ER_~IED_, _____ _ ------------ _____ ------- -----------

·- - - ----- ·--- ---- --. 
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--- ---- ------ --- ------------------ ------------ ----- ------• •C THIS AL~O~ S THE UsER TO STORE FOCA~ PROGRA MS AND DAT A ONTO O T ~ER 
•C OEV ICES TH AT HAY BE CONNECTtD TO Hl S COMPUTER'; THERE IS ONE OE ~ ICE 
•C WHICH OOES HAVE SOHr SPECIAL SIGNlr i CANCE TO F'OCA ~· THAT IS THE 
•C USER'S CO NSO~E DEV IcE <THE DEV ICE THAT HIS CONSOLE KEYBOARD ANO 
•C OUTPUT DEVICE, TE~ETY,E 1 CRT, ETC, IS CONNECTED TOl, ALL ERROR 
•C MESSAGES ARE OUTPUITO -THE - uSl:R-~rqSOLE DE VI'CE , THE U'SE~---­
•C CHANCE HIS CONS O ~E DEVICE TO BE ANOTHER DEVICE ON THE COMP UT ER 
•C SYSTEM WITH THE ' 'CON' rUNCTlON, TH IS FUNCTION ACCEPTs- A Sfl'iCl ~ E 
t C NUMERIC ARGU MENT ANO THAT NUMBER (0•1271 BECOMES THE NEW 
•C CONSO~E DEVICE' NUMBER, THAT DEV!ct STAYS THE- CONSO!;.E DEVICE UN TIL 
•C CHANCED BY THE USER WITH ANOTHER 1 FCON' CA~~ . A NEGA TIVE ARGUHEl'; T 
•C To •rc-ON1 O'O ES N OTH!NC~Ul'"RLTURNS' T'"Rr'O'EVTC£' WR"W -or - THE -C'UI!llr-Nl'-­
•C CO NSOLE DE VICE , SOME £~AMPLESt 
• • •C TO rt NO OUT WHAT- THE "CURRENT CONSO~£ DEY ICPS NUH&tR'I S I 
• ---.rTcONl•l~")r,-.I----·--------------------------

J,0Z0 
• •C TO MOVE THE CONSOLE ·To DEVI CE 01 
• •S FCON(!il) 
• 
•C THE CURRENT CONSOLE DEVICE IS DEVICE 0a BECA USE! 

- - - ·----- ---• •T F'CONC•1),1 
0 ,00Z 

• -----·- ------ ---------------------------• 
•C TO GO BACK TO DEVICE 3 AS THE CONSO~EI 

----- - -----• • 
11$ FCON<3 > .. 

- - ---·--·---------

·--------- - ----
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• ·--- - -------------·----• •C SOMETIMES IT IS N(CCESSARY TO 'INIT!ALiaE• A DEVICE BEfORE IT _ 

•C CAN BE USED TO TRANSr[R DATA, SOME DEVICES REQUIRE IT, OTHERS -CON'T, 
•C rOR EXA MPLE, CASSETTES DO R!QUIRE !NITIALl~ATtON TO ALLOCATE BUffER ___ _ 
•C SPACE fOR DATA STORAGE, ETc;, gUT TELETYPES MAY NOT REQUIRE ANY 
•C INITIALI~ATION IN ORDER TO BE USED , <THE TELETYPE INTERfACE M!G~T, 
•C HOWEVtRI,--iNYWAY; I T l S GO-OD l'OCA!:-nlrGR'AMMTNC' 'PrfACI IC£- --- - -------------
•C TO 'INITIALilE' ALL DEVIcES BEfORt DATA TRA NSfER TAKES PLACE, T~IS IS 
•C ACCOHPL!SWED USING THE tP'INf 1 HlO THE l'fl~Of r 1JNCTIONs ; 'fifO! 1 CALI.S 
•c A CEVICE DEPENDENT ROUTI NE WITHIN fOCAL TO INITIALI!E A GIVEN D( VJCE 
•C fOR INPUT, 'FINO' CALLS A OEVICE DEPENDENT ROUTI NE W IT~ot i N FOCAL TO 
• C. INITIAL.IiiF: ~ GIVEN QEVICE fOR OUTPUT, THE DEVICE NUMBER Of HIE DEVICE •C IS THE VA~UE o F TH[ SfNGCE - ARGUHE~OME OEVTCES- lWS'f ALSO- BC' CL-0$EC ,-; ----­
•C OR TOLD THAT INPUT/oUTPUT IS OVER, $0 THAT THEY 
•C CAN fiNISH ANY INCOMPLETED TRANSr,RS <BUffERED CASSETTE 1-0 II C~E tXAMPL.EI, 
•C THE DEVICE CAN BE 'cLOSED' BY THE USE Of THE tfCL.I' fUNCTION If THE 
•C DEVICE WAS INITIAL.I~ED 'OR iNPUT, OR THE 1 fCL.0 1 fUN~TtON If THE DEVICE -­
•~ WAS INITIAL.I~ED fOR OUTPU~HESE fUNCTIONS ACCEPT A S!NGL.E •C -NUMEiHc -ARGUMENf WH! CHIS THE -DnTCE NUMBER lf1'HEOE'VTcf l '() TCCffiT-, -----­
tC IT IS GODO rOcAL PRoGRAMMING PRACTICE TO 1 CL.OS£1 A DEVICE 
•C WHEN ALL. I ~PUT /OUTPuf -,.0 THAT DEVlCE"-HA'S BEEN COMPI:.IT£0, SOME 
•C EXAMPL.ESI 
• • -- i£ A 

• •1'.'1 s riNO'C1l ,roovc11 IWJS reL.oU> JR- cr---- ----
• 
•W 

C F'OC:iL•ff-lY3D11 r-TuL• 
L '1if -S F'TF<Oiilll'-oovrn ,-wn--,currr-rnnr- --- ------------- __ .., __ 

• •C-- THE' AB'OVc-!£QU£NCE Wl[l: IN IT!ALU£ utVTC£ NOHIER -1---rtllrOOTPUT, 
•C SET DEVICE NUMBER 1 AS 1HE cURRENT OUTPUT DEVIC£, WRITE THE ENTIRE 
•C F'OCAL PRO~RIH TO -fH£-O'tV-ICE~ -CT..o-st- TR£ -UC:Vlct; - l'ND RESiO'RE: THE - --------.­
•C OUTPUT DEVICE BACK TO WHATEVER IT WAS BEfORE THE 1 F'ODV', IF' 
•C DEVICE 1 ~ WA5 .AC_A_S-SE:T_T_ri~ElJTTR£Ftra-Ac-P'-ROU1Jif-wOI!LD 1fA-vt --------------
tC B~EN ST~~_Q__QN_.!_HE _,C:_:_A .::.IS::..:E::...:T..c.T-=E~·,' ___________ _ _ 
• •ERASE ALL 
• 

. - ---------· 

--- --j .. 
---~ 
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• •C IF' THE USER WISHES TO MOOIF'Y THE LINE AGAIN, WE SIMPLY TYPES A NEW 
tC 'M ODifY' COMMAND. THIS PROCESS IS A L.ITTL.E HARD TO DEMONSTRATE ON THE 
•C PRINTED PAGE, BUT HERE ARE SOME EXAMPLES: 
•C 
tC . ., 
C fOCAL.•65 CV3Dl 18•JUL.;7j 

•1~1 T "THIS IS MY PRGRA~" ; I 
•W. 

C fOCAL•65 (V301 18•JUL..77 

1~10 T "THIS IS MY PRcRAH",I 

•Gc 
THiS IS MY PRGRAM -------
• 
• H 1.1 

1~1 0 T "THIS IS MY PRoGRAM",! 
• •CO ------- - -------- -
THiS IS MY PROGRAM 
•W 

C fOCAL•65 . (V30l 18•JUL.~71 -

- - f ;u --T "'TIHS rs -HV ·noc~A'R"IT 

• • 

--- --------- - ---------

·--------- ----------·------

•C WHAT THE USER !rio, IN -n~rl!JOVt · •·Moorn'- COHifA'NOfiiAS iOI'fPr-~- -
•C 'ALTM0DE 1, THEN THE C~ARACTER 'R', rOCAL THEN 1YPEO OUT THE L.~~E UP •t ro no~! · NnT --, R' £NcoUlifTER£b c TRt '"R ,- - rN T P"RCliTiflT; IIi"'£' uSER T~-------· 
tC STRUCK TWE 1 0 1 KEY, WHICH JUST INSERTED AN •D• AT THAT POINT, l~E N 
•C STRUCK TH! 1 LINE fEED' KEY IN ORDER TO RETHN -T~t'liEHAlli[)ER\lf TRE l;lNE' ­
•C AS IS, THAT REQUIRED 4 KEYSTROKES AS OPPOSED TO 26 REQUIRED TO RE-TYPE •C THE ENTIRE LIN£, -- - - ---· - - -- -- -- - --
• • ----------- --·-------------------

---------- ---

-----------· ---------- --JL_i- ----
1 

' 
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.. 

• •C SOM(T!HES IT IS USEFU~ FOR THt UStR TO SUPP~Y DATA VALUES FCR •C SOHE OF THE VARIAB~ES IN THt PROGRAM, RUN THE PROGRAM, THEN •C SUPPLY DIFFERENT VALUES, RUN THE PROGRAM AGAIN, ETC, THE USER CAN !~PUT • •C ~UHERICAL INrORHATION FROM THE INPUT DEVICE AND HAVE FOCAL STORE T~AT •C I NFORMATIO~ lN A VARIABLE NAME, JUST AS IF HE HAD USED THE •StT• COM~AhD •C TO DO IT, THE FOCAL l:OMMANO WH I Cfl rTO'£Sl"Hrs-t S THE - ~A SKI- TOR - ry-T)- -c·crH"Ifl-wtl,--- . -•C FOR EACH VARIABLE NAM[ APPEARING IN THE 'ASK' COMMAND, FOCAL WAITS FOR •C AN ARITHMETIC EXPRESSION TO BE INPUT, REDUCES IT TO A SINGLE NU~tRIC •C VALUE, AND ASSIGNS THAT VA~UE AS THE VALUE OF THE VAR!AILE NAME, •C EXAMP~EI -

C FOCAL•65 CV3DI 18•JUL•77 

•ASK X,Y,i! 
12.34 
27.312 
5 
• •T x, v, 2, rf ·- ------- - -·-·--------- -------- - - -

12.340 27,312 5.~08 

• T S 

X:il < 0 I= 
Y2 < ll I= -
i!2< 0 )'I 

• 

• 

)(0( fl! )• 
Y0< 0 ): 
i1'J( ~): 

• •T X,Y,i!,!l 
1.000 2,00~ - 3.~~0 

• 

---- · ------- -- - -- - - ·· - - - ------ -

- - ------· - ----- -........ -
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• •F 1=1,1015 FODVC011T !.IIR 0 
1. 000 
2.000 
3.~00 
4. ~ 0111 
5. 00~ 
6.000 
7.000 
e.000 
9.000 

--- _l!;l,il~ . 
• • 

---------------

- --- - ----- ----- -- --------

•C TO !NP1!T 10 CHARACTERS JiROM INPUT OtVICE 01 
• • 
·~ -; L $_F l!l_V! ~~---
•1.2 F 1•1o101S cCII•rcHRCI 
t1.3 R 1 
• • w 
~_F'~CAL_•6~ !_Y3_9_)_J!•JUL•71 

1.10 S FIDVC 0l 
1~20 F 1•1e10JS C<II•FCHRCI 
1.30 R I 

•G 
4BcDEFGHl Jli- ----- -
• 
tT S 

10< ril l= 
C0 ( 1 >a 
Ci21 i 2 i: 
C0< 3l = 
C:0 i 4) = 
C:21( 5) .. 
C: 0 i 6): 
C<l< 7l= 
C: 0( 8>= 
Clil( 91• 
t0CHl>= 
• 

11, 000 
65,01')0!! 
66 ;~r00 -------
6?, ile3 
68,2100 
69,000 
70, 000 
11, 1l0121 
12. <!0--r----
73. 000 
74, 000 

• , IE1o10JS rouTcCfl)l . 
ABr.DEFGHIJ• 

--------- ·----- ---------
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• •C rOCAL HAS THE ABILitY TO TRANSrER INrORHATION TO, ANO OBTAi~ INrCR• 
•C HATtON rRoM, VARIOUS DEVICES 'HAT THE USER HAY HAVE ATTACHED TO HIS 
•C COMPUTER SYSTEM, THE VARIOUS HARDWARE DEVICES ARE ASS!QNEO ~UMBERS BY 
•C THE F'OCAL SYSTEH, THESE ARE POSITIVE NUMBERS IN TH£ RANCE Of 0·127, 
•C THE PROCR4MMER HAY !NOE~ENOENTLY CHANGE WHICH D~VICE rOCAL 

• 

... 
•C IS I NP"JTTI NC rROir"O"!f OUTPlJrtl NC -ro-·n-ANr~fVtW TNSntn;· THROU"G·~ "Tlll: - ·----·--­
•C USE Of THE •rtOV' ANO •rOOVI rUNCTIONS, THE tf!OV' fUNCTION STCRES 
•C AWAY THE CURRENT DEVICE NUM!tER "OF' THt" CURREI''IT I"NPUT DEVIcE, HUl~ TAKES 
•C THE SINGLE NUMERIC •RQUMENT AS THE DEVICE NUMBER or THE DEVICE TO MAKE 
•C THE CURRENTLY ACTIVE INPUT OEV rcr, TH£ ·•roov 1 rUNtTHN STORES AWAY 
•C THE CURRENT DEVICE NUMBER o; THE CURRENT OUTPUT DEVICE, THEN TAMES THE 
•C SlNGL£- I'lUMETI"lCAlliiOHrl•n- (r"f"Rt" -O!YlCtrroRStlr or-nit DEVIcE Tlr -"KIJ([I'R£"" 
•C CURRENTLY ACTIVE OUTPUT DEVICE. fURTHER INPUT/OUTPUT WILL TAKE 
•C PLACE '.l S!NG THE NEW DEViCES UNTIL EITHER A Dtrr&:RENT DEVICE 
tC IS HADE CURRENT -THRoUGH A NfW CALL TO 'riDVt/•rODV' OR A 'RESTORE INPUT• 
tC CABBRtVUTED •R 1' I OR tRtsTORE OUil'tJT' TA88Rt:V!AiElf •R 0' I COHI'ANC IS 
•C EXECUTED, WHICH RESTORES TH£ INPUT/OUTPUT DEVICr BACK TO WHAT IT WA~Snm~-----.c- JlfST---p-mR TO TR£ LAST IF'fOV , ,- ASSURE 
•C THAT THE CURRENT INPUT OEV!CE IS DEVICE NUMBER 3, AND TH£ CURRE~T CUTPUT 
•C DEVICE 19 DEViCE NUMBtR 3, - -
• • •C IN OROER TO WRITE HV rOCAL PROGRAM TO OUT,UT DEVICE 01 . ·-----

• •S rooV<IIl IWtR- -o---
C rocAL•U-· rv:so1 n•JuL.;.r;---

---. ---- -- --- ---------------------------------------~-------------------
-- ------ __ _. __ ·-

• . - - . - ·- ---------
., !•1,11115 rODVc:SIIT t.IIR 0 

--1 -. (il!IJ 
2.000 
~.000 ------ -----------

". 12"l0 5 ,- 13~0 ---·- ---~----~-------------------- ------------------·-

6.01?10 
- - - 7.Il!IJ0 

8.000 
9.11JIIJ0 

11J,IJIIJ0 
• 
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• •C CERTAIN NON·NUHER!C CHARACTERS CAN SEPARATE THE EXPRESSIONS 0~ TYP[.I N 
•C <SUCH AS COMMA, OR CARRIAGE RETURN!, ANY ARITHMETIC EXPRESSION CA~ 
•C BE !NP ~T, 45 THESE EXAMPLES SHOW: 
• 

_ •T s 

X2Jc Ill~ 
V01 0 l ~ 
Ul( 0) • 

• eA B,C 
x•v•i! 
i!ti'+l 
• ., s 

)(11J ( 0) c 
v0c 0l• 
i!0c 0l• 
Uc Ill• 
Ci!!c <Jl• 

• 

1. 011J0 
-2-,011J0 
:S,0U 
6,000 

U,000 

•AsK x,y,z,a,c 
X+i -- ----- --

Y+i 
1+1 ,B+loC•1 

• •T S 

)( ::J ( OJ) a 
Y0C ll h 
i!I1JC 0l a 
BQJ c Ill• 
CI1Ji 0! • 

- 2,0e0· 
3,:l00 
4,000 
7,000 

11,001! 

--------------------------

-·-- --------- -- --·-- ---------- ----·-- ---- ------ ----------------
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• 
•C THE ABOVE SEQUENcE INCREMENTED EACH or THE VARIABLES BY O~E, THE 
•C 'ASK' COMMAND ALSO RECOGNli!ES THE'S', '"'•'"'•'!', AND 1 # 1 OPTIONS .JUST 
•C THE SAME AS THE 'TYPE' COMMAND, THIS ALLOWS THE PROGRAMMER TO ADD 
•C THINGS WHICH MAKE THE USE or THE PROGRAM MORE COHERENT, 
•C SOME EXAMPLES: 
• 
•E ALL 
•II 

C >OCAL•65 CV30l 18•JUL•77 

t1.1 A "NOw PL£ASE: tNl'fR - , --mJMSERl -";·x·-------------- ----- -­
•1.2 T !,"THE VALUE Or THE NUMBER SQUARED IS",Xt2,1! 
•II 

C >OCAL•65 IV3Dl 18•JUL•77 

L'llll A "N010PU"AS£- £~n[l{ ·A~...-;-x--
1.2fll T Io"THE VALUE Or TH! NUMBER SQUAREQ IS",Xt2 1 11 

•Go 
NOW PLEASE ENTER A NUMBER: 4 

THE VALUE oF·--nre: NOil!JE",rTQ\f~ I.,..S - ..-.16.--, BJ"B-------- ----- - -------- ------

•G 
NOw PLEASE ENTER A NUMBER: 4o5 

THE VALUE or THE NUMBER SQUARED IS 21.258 I 

' -----·- --------------- -------- -------------------. 
•Co 
NOW PlEASE ENTER ~ -NUMBER: - •! --

THr VALUE or H!t' NUMBtll IQUARto · ts- --9.--ue - --

• .., 1.2 

1. 20 T I, ..-THE VALUE ·or THt· NUMBER SQU.R£0· IS•"I lt'2, tl 
•W 

C rocAL•65 CV3Dl 18•JUL•77 
----- - - -- ·-- ------------- ·-·----- ---------

1~1 0 A "NOW PLEASE ENtER A NUMBER! ",X 
f. 20 T I, "THE VALUE Or THE NUMBER SQUAR£0 IS•", X•2 til 

•CC! 
NOW PLEASE ENTER A NUMBER! • 

THr VALUE or TH[ NUMBER SQUARED IS• 16,00111 

• .., 1.1 

1~12 A !o"NOW PLEASE ENTER A NUHBERI "•Xt! 
• 
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• •C THE ~SER TYPED THE CHARACTERS 'HI THERE!' F"OLLOW£0 BY A CARRIAGE 
•C RETURN tTHE 111lTH CHARACTER)~ THE ASCII CODES FOR THESE CHARACTERS 
•C WERE STORED IN THE •ct ARRAY• TO SEE THEM: 
• 
•T S . ---- - ---· ------------ ---------------------
12ll 0l= 
Clil I 1l" 
c:a c 2l• 
Clil! 3 l c 
C2l! 4l = 
Clilc 5 > c 
c::ac 6l" 
Clilc 7l• 
Clilc 8l:o 
czi 9> • 

. Clil C 111 l • 

• 

U,<llillll 
72,flllil:!l 
7J, 2!00 
32,1ilr<:IIJ 

- 84 'ill ~~-------
72,3fll0 
69,003 
82, 000 
69, <l01il 
::SJ, Iillillil 

___ ll_,lilglj! ___ __ . 

•e TO WRITE THE CHARACTERS 8Al:IC OUT1 ----
• tor 1•1,1flliS ,OUTCCC!ll 
WI __ THERE I_--------­• • 
•C TO SEE ONLY THE r tRIT !I Cl!AUCTERSr · ·--
• •r 1•1o51S FOUT(Ctllf 
~oil TH• 

• • • •C >OCAL HAS ~ORE IJOWERF"UL F"ACILIT!TES FOR THE MANIPULATION OF C~ARACTERS 
•C Wfoi!CH rs £XPI.AINE:D TN OETAlL t:..ATE'R, THE: T1"'0UT' AND -~rCRlP 'TlJ"NCnOKS ---­
•C ALLOW THE PROGRAMMER TO GET BY THOSE SEEMINGI.Y IMPOSSIBLE QUESTIONS 
toC SUCH AS trio! Oil CAN 1--1 NP~P'OITRTS'-SiRA-mitClmfA-clER?W, ----

" 
--- - - ---- --- -----------------

--------------------------------------------

--- --------- -----------------------
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- - --------------·---· --·--------------- -• tC FOCAL ALLOWS US To PRECEOf A SINGLE CHARACTER WITH A SINGLE Q~OTE 
•C HARK, ANO THAT REPRESENTS A NUMBER WHOSE VALUE IS - . 
•C THE ASCII CODE F'OR THE SINGLE CHARACTER, THUS, WE OON'T REALLY ~AVE TO 
•C KNOW WHAT THE CO~[ FO- A eHARACTER lSI - . 
• 
•T • A, r 

65.<100 
• eT 'B,! 

66.00" 
• iT ~f" 

34.000 

• tF" Ia0,25JS F'OUT<'A+II 
ABCDEF"GHlJI(l.HNOPQRSfOVwX¥1• - ---
• ·--.--
•c 
•C 
tC 
•C 
• • 

THE trCHR• F'UNCTION REQUIRES NO ARGUMENT, INPUTS ONE CHARACTER 
F'AOH THE INPUT OEVIcrfMn 1:H1UCTERII ~ND "THE NUMtRic VALUE UlUR~ttl 
AS THE VALUE OF' TH£ FUNCTION IS THE ASCII CODE NUHBCR F'OR THAT CHARACTER, 
F'OR EIW1PL.£i- -- .. - . . - ~--

tS hF"CHR( I 
•• • •C THE !JSER- TYPED 1'HE'- "Cff~llc-Ttlr" 'ATrlfOPr lffi: KLYI"OARO, 
• ..,.----r,:·-

65. 0r1Hl .... ---- -----

• •r A--- ---- - ------

• 

• 
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C F'OCAL•65 <VlDl 18•JUL•71 

1~10 A I,"NOW PLEASE ENTER A NUHBERI ",x,: 
{, 20 T I, "THE VALUE. Of THr N(Jto18£"R- SQIJARE'O-fSiii-;xtz~- IT ------------

tOO 

NOw PLEASE ENTER A NUM~ERI z;~ 

TH£ VALUE OF' THE NUMBER IOUAREO IS• 

•oo 
. NOW !'_l,_EASE . ~t.ITE_R __ A_ -~!J~BE~!... X• .... 1~--

4,848 

TH~ VALUE OF' THE NUMBER IQUARE~ · lS• 18,248 ~ 

,, s 

·x0r·0r• ---,-;uiiJ-
• 

-- -:r-1 •i,TID..-I"S,-,Crr<..-lr.I•"'F'-C'"'H""R'(-:-l ----------------------- ----- - -·---- --- ·-----·---­
HI THERE! ----------·------···--- -----------·- - -· ----• 

····--·- - -· -··------· - ----- -------- ------· 

--- --------------· --



- PAGE 34 -

-----· ---------------" •C A REASONABLE QUESTION AT THIS POINT MIGHT Bt "HOH DOES •C FOCAL INFORM ME WHEN IT ENCO UNTERS AN ERROR Or SOME KINO?", ER~CR •C MESSAGES IN FOCAL ARE ALWAYS STARTED WITH A 1 ? 1 C~ARACT[R IN THE FIRST •C POSITION ON THE LINE, THE •?' IS THEN FOLLOWED BY A COOt NUMBER, WH ICM •C IN DICATES WHAT THE tRROR IS (A LIST OF ALL THE CODE NUM9ERS AND THEIR •C MEANINGS IS GlVUl IN A-N APPl:NlYTXl-; - IF IRCPRO~ O"C"C"(!Rt;O- !fi T -siORrtr _ __ _ •C LINE, THEN THE LINE NUMBER OF THE LINE IS ALSO OUTPUT, THEN THE LINE IS •C OUTPUT TO THE USER'S CONSOI..t 1 WITH AN '•' (UPARROW> POINTING TO THE •C POSITION IN THE LINE WHERE FOCAL HAS PROCESSING AT THE TIME THE ERROR •C CONDITION WAS ENCOUNTERED, TH[S INFORMATlON IS USUALLY ENOUGH TO •C QUICKLY OE!ER~PiL_!H! qAUSE __ or !Ht~~R_O!!._~___!QM~~S!RATIO~S.!._ _________ _ • . , 
c FOCAL•6!5 ( V30) 1B•JUI..•7'1 - --- - - -------- - I 
1.HJ A !,"NOW PLEASE ENTER A NUMBER! "•X•,..:l--.-..-=w----..--.....----.---.---------------1 1. 2 0 T T7"TR"L"VACur1!F'--THrlii!Jl1BvrsWAlf£tJ IS"", X t 2, il I 

•W 1.2 

1.20 T !,"THE VALUE Or THr NUMBER SQUARED IS•"•X•Z,Il 
•W 1. 3" -

7-22 

• 
•C !ERROR 
• •E 2 
• 

----------------j 
i 
I 

I COO£ 22 IS 'wRITE Or NON•EXISTENT LINE 1 l l ------------------- ---------------------------- -----: 
~ i 

•C !NO COMPLAINT HER£, T~ERE WAS NOTHING TO ERASE> i 
I 

• 
-·- ------------ - ------ - ----j 

999.1 T "HI",! 
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--------- - ---- - - -• •C SOMETI MES WE NEED TO BE ABLE TO OUTPUT ANY CHARACTER WE kAN1 •C TO AN OUTPU T DEVICE, OR BE ABLE TO INPUT ANY CHARACTER HE WA~T 10 FRO M •C AN !NPl'T O£VIcE. FOCAL HAS TWO SPECIAL FUNCTIONS FOR THIS PIJRPCSt. TM£R •C IS A THING CALLED ASCII !AMERICAN STA NDARD COO( FOR INFORMATION •C INTERCHANGE> WHICH ASSIGNS A NUMERIC VALUE TO EAC~ OF TH( POS!lELE •C CHARACTERS C TH£lf£ ARE 12&--C)j' THtRr .- nl"KfNST A NCr TH£ ASci I COOE_r"C_R_ f_h£ •C CHARACTER 'A' IS 65. THE ASCII CODES CAN BE rOUND lN ANY •C COMPUTER REr£RENCE eOOK',' THE 'F"OlJT' FUNCT 1 ON TAKES ONE NUHER I C iRGUI'E~T tC IN THE RANG£ 0•25!5, AND OUTPUTS TH£ ASCII CHARACTER WHICH HAS T~ AT NvHBER tC AS ITS CODE NUMBER, THUS ANY C~ARACTER CAN BE OUTPUT ~ITH AN •roUT' F"UNC' •C If_!__HE _F'RQGR~M£~ -~uPPI.Jll __ l!_!_~_A~~COD_LA_S !_~_AR~~f;NT ,____ SOH __!XAM~LE: • • •S FOUTI65) 

• _ !S F"OUTI66liT 
B 
• • r t• 0. 25Js touf<65•I> 
A8COEFGHlJKLMNOPQRSTUVwX¥~t • • •C - ""RAVrYOU t:V£"Fr-Wm.li5P!Olf0W YOU Rmlt:OJ"(P'~£--,.,OUrrt.----.A.--;-'-.."~' --n1 0"'0.,-U"'B"L-.--E' Q"'C--.-,O"T"'E-.-1--.-T--•C HERE ARE SOME THINGS THAT DON'T WORK: • 
•T " • 
•T "" • 
•T """ • • •C HERE IS SOM[iHIN"G TliiAf" Dll-r-5--1/t)Rir CKN0w-rmJT)fA"'t1Kt4s-crr--coot-~--•C FOR _A __ D~~!3~LC~OT~~ 

• •S F"OUTI34 l 
"" • tF" I•1,101S F0UT!34l 

• ---------- -------- --- ----- ---------- --- ---- """""•ttthtft ... ,....- - --- ---•c <ERROR CODE 4 IS 'ILI..EGAL LiNE NUMBER•), GROUP NUMBERS CAN CNL~ • •C BE WITHIN TH£ RANGE 01•99, • • tHrLLD THERE 

----------- -------- -------
?~3 

HELLO THERE 

• •C <ERROR CODE 3 IS 1 UNR[COGNIIABLE COMHANO'l • 

- ·-- - -- - --- -- -- ------
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- - - ---- --····---------• •C NOT!Ct THAT THE SAME SEQUENCE or RANDOM VALUES WAS OBTAINED AFTER 
•C AN 'F'RAN(1 l 1 CALL liAS !SSU£0, - !'lORE EXA1'1PLEST 
• •S FRAN(1l 
• 
•S l'"RA"N<•lr---
• •F I•1,101r- rRANO;l 

0.057 
0.531 
0 .49r'----------------------------------------
0: ·:s~ 

0.423 
~l.153 
l<l.904 
l<l.058- -- ------··--

1.000 
-----0-,Ifi 

• • tC A O!FrtRENT SET OF RANDOM VALUES WAS OBTAINED ArTER CALLING 
•C 'r:'RAN 1 WrTH i. N£"(14-T"!VE ARGUMENT, -RANO.Ofl "NUHBERS WITHIN ANY "RANC! MAY it 
tC OB TAINED BY MULTIPLYING AND/OR ADDING APPROPRIATE SCALING FACTOR$ TO THE 
•e-F'RACTIOfrRt'fORNED BY 'F'RAN', FOR EXARPL£, IN ORDER To OBT4111Rll';~--- · 

tC l~TEG~R~~WITHIN THE R4NQ[ 0, e-t: 
• • •F' I•1, -21iliT- HflffiRi.N0•1eT;T-

7.01il0 
- ---~eu-· 

2.000 
- -- 9 ~ 0l!l.f 

6.0f!0 
. -, ~ 000 - -----· 

7.000 - ---,., ;0-m_;._ ___________________________________________________________ _ 

8.000 
7.000 -
0.000 
0.0f!0 
1.000 

------ ! ."""000 
4.300 
3.000 
8.000 
4.000 
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• •C WE HAVE SEEN HOW TO TRANSFER CONTROL IN THE FOCAL PROGRAM lC 4 
•C LINE OTHER THAN THE ONE THAT IS CURRENTLY BEING EXECUTED, VIA l~E 

tC 'GOT0 1 COMHANO, A VERY IMPORTANT FEATURE Or FOCAL IS THE 
•C ABILITY TO EVALUATE AN EXPRrSS!ON AND TRANSFER CONTROL 
•C TO ONE OF SEVERAL PLACES, OEPENOING UPON TH[ RESULT OF' THE EVAU~ATIO~~ 
•C loiHEN AN ARITHMETic EXPRESSfoN-fS -£VlltJAIEO- fN"TGCK;II! SREO\ICEDTO -­
•C A SINGLE NUHERIC VALUE, THE •IF' COMMAND (ABBREVIATED 'l'l IN FOCA~ 
tC ALLOWS THE TRANSF'£R or CONTROL TO UP TO THREE OfFrERENT PLACE"S, 
tC DEPENDING ON WHETHER THE RESULT OF THE EXPRESSION I$ LESS THAN ·ZERO, 
tC EOUAL TO ZERO, OR GREATER T~AN ZERO, THE EXPRESSION IS ENCLOS[C 
•C IN PARENT~ESES, ANO T~E LINE NUMBERS OF THE PLACES TO Go roLLOW THE 
•C CLOSING 1 I', f -OCAL Wfli: fRANSr(R CDNiROl:lci Ti.f£ -·F'·t"R"si'- CiN-E l'iUMITtrlT IHE 
tC RESULT or THE EXPRESSION IS LtSS THAN ZERO, To THE SECOND Ll~E 

•C NUMBER IF T~£ RESULT OF THE EXPRESSION IS EQUAL TO iERO, AND TO THE 
•C THIRD LINE NUMBER Ir THE RESULT OF THE EXPRESSION IS GREATER THAN 
•C i!ERO, THE LINE NUHeERS ARE SEPARATED BY COMMAS '; S"OME EXAMPLES! 
• • 
t[ ALL 
• •1 1 A lo"ENTER A NUMBERI"~Xtl 
•1 2 IF' <XI1,3,1;4,1,5 .. 
•1 3 T "THE NUMBER IS LESS THAN IERO",IlJQUIT 
id: 4 T "THE NliMB(J:qs .fQUAL -TOI"fR"O""ITTio01;..;....:. ________________ _ 
11,5 T "TH£ NUMBER IS GREATER THAN i!I:_R_O",~~-JQU!T _______ _ 
• • 
•W 

·c F'OCAL;-65 1113trr-l."l;JiJL;-ry­

• 

LUJ 
1'.20 
1·;30 
l.:.:"" 1.50 

A !,"ENTER A NUM!lEA:n,x;t ·-­
IF' CXI1.3,1,4,1,5 
T "T~E NUMBER fS LESS THAtCZCR(J..-, II fQ-01T­
T "THE NUMBER IS EQUAL TO iERO",IIJQUIT 
f "THE -NUMBE"R IS . GREATEif THAN l(R011 ~ffiQ~ 

- ------------- ·------------------------------

5.000 
- 4.0n-·- ·-·· -----------------------------------~----·· - -· -----------

• • 
- -----· --------- -----

------- ------



• •Go 
ENTER A N'' MBERt!l 

THF NUMBER IS GREATER THAN ZERO 
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-- --·---- -------------------------------- ~ - l 

•C:n 

THE NUMBER IS LESS THAN IERO -- -·---·-- -- -- - -----
•Go 

ENTER A NUMBERt0 

THE NUMBER_ ~ _E_QU~ !~__l-~--­

•C:o 

E~tER A N ~ MBERt1+1 

THE NUMBER IS GREATER THAN iERO ---- -- ·-- -- --
•Go 
ENTER A N U HBERI!I~!I 

THE NUMBER IS [QUAL TO iERO ------- ----------------------------

A I,"£NTER A NUMBER:",X,I 

i 
! ------, 

_ _____ _j 

I .. 
-- -- ---- --- -. - j 

1.Hl 
1-. 2kl 
1.3fil 
1.4ril 
1.5<1 

IF' OC}i;3,1.4,f.5 ____ -- ---------- ------ ---- ----------------------
T "THE NUMBER IS LESS THAN iERO",!!IQUlT 
T "THE NUMBER IS £QUAL TO ZERO" .1! I QUIT 
T "THE NUMBER IS GREATER THAN i[RO",!lJQUIT 

• ------- -- -----------------------------------

• 
•F"oR 1=1,1211T F"RAN() I! 

• 

0 .329 
IJ,ei21 
"· "' 47 
kl.789 
0.630 
11.953 
kl.141 
1!.576 
0,642 
0.7.4!1 

•9 F"RANill 
• oF' Jcl,lillT F'RANO,J 

1:.1.996 
"-408 
0.497 
13.647 
0.240 
0.658 
0.284 
0.51113 -- -z. 69!5 _______ _ 

J.24<4 
• 
oF" lal,UliT F'RANI), l 

0.533 
0. 9<44 
0.861 . ----------

• 

[1.667 
0.743 
0.473 
0.239 
0.426 
0.41<1 
~.588 

•r t•1.11ilJT 
0.329 
!il.021 

-- 0.047 

rRANI l, I 
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-----------------------

----------------------

- -----------------

(il.789 
0.63111 
0.953 
0!).141 
(il,576 
2.6<12 
0.721 

- -·--- --- ----------------------

• 

-- ------------------
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---·- ----- ------·-- ----- -------- ---------
• •C IT IS SOMETIMES USErUL croR GAMES, SIMULATION, fTC,) TO HAVE THE 
•C CAPABILITY TO GENERATE PSUEOO•RANOOM NUMBERS, HOWEVER, WHEN OEEUGCl~C 
•C CTHE PROCESS or REMoVING MISTAKES) SUCH PROGRAMS, IT IS NICE TO GET THE 
•C SA ME SEQUENCE OF' RANDOM NUMBERS EACH TlHE WE RUN THE PROGRAM, •H£~ 

•C THE PROGRAM IS THEN WORKI NG, WE WOULD LIKE TO BE ABLE TO GET A CI~F'ERE~T • 
•C SET 01" l<.[mJOl'f"NmtaE:RS· ncFr"Tn1E TM[ PROGRAM IS EXtWir!T;- iHE ·-r-nnffr--- - -­

•C FU NCTIO N TAKES A SINGLE NUMERIC ARGUMENT, AND ALWAYS RETURNS AS ITS VALUE 
•C A PSUEOO.ORUiDOM FRAcTION B£tWtrN ill AND 1, IF' i14E VALUE or -
tC THE ARGUMENT IS GREATER THA N iERO, THEN TH£ RANDOH N~MBER GENER.TOR 
•C ROUTI NE IS INITULli!ED TO GtVE A FIXED SEQUENCE OF' RANDOM . 
•C NUMBERS, IF' THE VALUE OF' THE ARG UMENT IS LESS THA N !ERO , THEN THE 

- •C RAN-Q01CNUM£J£1(~fi~ATOl:rTJ!liTTITI.Tilf:"O"Ill~TVE --..- RAND"Of1 -- ----··- --·------

•C SEQUE NCE CD!F'F'ERENT EAC~ TI~El OF' RANDOM ~UMBERS, t r THE YA~UE or T~E 

•C ARGUMENT IS tOUAL To -IE:Rtri tMtN THE- NE)( i R4 NOOH -ritJHiER rROH THE -SEQUENCE 
•C IS RET URNED, SO~E EXA__t!PL~S_l_____ _ _ _ _ _ _ _. 

• 
---~-~AN(1l _____________________________________ __ 

• tC THIS 'SET' COMMAND CALLED THE 'rR4N' FUNCTION WIT14 AN ARGUMENT 
tC GREATER THAN ZERO, WHICH I N1TTA~lED -IHE RANDOM NUMBtR -GLNERATQ~ TO 
tC CREPEATABLEl SEQUENcE, HOWEVER , THE VALUE RETURNED BY THE FUNCTIO~ 
tC IGNORED, U NCE NO VAR1ULE NAME SUBSTrTUTION wu· INDICATED, 
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• tC CONTROL IS TRANSF'EREO TO LINE '1,3' IF THE VALUE OF 'X• IS 
tC LESS THAN ltROo TO '1•4' IF IT IS [QUAL TO ZERO, ANO TO '1.5' I' 
•C IT IS GREATER THAN ~ERO~ Af THOSE LINES, THE 'TYPE• COMMAND OUTPUTS 
tC AN APPROPRIATE MESSAGE, THEN THE 'QUIT' COMMAND IS USED TO 
•C STOP THE EXECUTION ENTIRELY~· IF THE 'QUIT' __®MMAND WERt_ NQl THEll..L.._ 
•C roci.L WOULD Hi.Vt ·cONtlNUEO r:X[cUTfO"N"WTiH--'rHE Nt"~-1.TNE IN ----- --
•C SEQUENCE, THE •QUIT' COMMAND HAY BE USED AT ANY P~4CE IN A fOCAL 
•C PROGRAM TO CAUSE THE EXECUTiON OF STORtD INSTRUCTIONS To STOP 
tC ENTIRELY, AND F'OCAL TO PROMPT WITH A · ~ •, AND AWAIT A NEW COHMA ~ D, 

•C HORE EXAMPLES! -

1~20 IF IX•7>1,3o1.4o1·' 
•M 1. 3 

1:· 3 ~ r· "11T~! - fifUH8£Tf TSTfSSl'HANc~'\"\\SEVEN"• III QUIT 
tH 1. 4 

1;40 T "THE NUMBER IS EOUAL TO IERO\\\\SEVEN",IIJOUIT 
•M 1. 5 - . - -- -

tC MORE EXAM,LESI ----. ~~~~~~~-------------------------------------------

• 
----- .. --- 1:50 r-.rrH£· N\IH9TFrTS- .li"tiTI:If THAN !£Rir\-n\SEVEN", !I I QUI I 

• 
tF'bR l•11101'r F'RANI"l, c·· 

0.996 
!11.41118 - --- ----- -----· - ---

___ ..;;0.49'1 ------------- - - - - -------- --- ----- ------ - ------- ----·------------ --
0:641 
0.24 0 

- --"0.65s-
"·284 
(0, 50! -
0.695 

---· 0 '2-~ ------------------------------ -- -- ··--- --- -------------------- -----

• •F'oR 1•1i10n'- F'lUNO,T _____ -

t~!! --------·--· ------------------
0.861 -----., -.-66-r-- ---------------- -----------------

• 

0.743 
0 .473 
0.239 
;!.426 
0. 414 111.588" ___ _ 

------ ·----

---------------------------------------------

------- --- ---- ----
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1.1 ~ A !,"ENTER A NUMaER:",X,I 
1:u IF' (X•7l1 .,3,1-;- 4;i.!l · --··------·-
1.3a T "THE NUMBER IS LESS THAN SEVEN",!!;QUIT 
1.4~ T "THE NUMBER IS EOUAL TO SEVEN",!!IQUIT ---
1.50 T "THE NUMBER IS GREATER THAN SEVEN",!!IQUIT 

ENiER A NUMBER16 

THE NUMBER IS LESS THAN lEVEN 

ENTER A NUHBER19 

THr NUMBER IS GREATER THAN SEV!N 

•Gn 

ENTER A NUMBER11 

TH~ NUMBER IS EQUAL TO SEVEN 

•G 

-------- .. 

- - - - -------------- - --------·----
E~TER A NUMBERI!I•4 

THr NUMBER IS GREATER THAN SEVrN 

ENTER A NUHBER19~12 - . 

THE NUMBER IS LESS THAN SEVEN 

• ----------···-·---- -·- --------- -------

I 
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• •C THE •rt NT' FUNCTION TAKES ONE NUMERIC ARGUM,NT AND THE VALUE IT 
•C RETURNS IS THE •GREaTEST INTEGER ~ESS THAN THE NUMBER•. THUS, THE 
•C VALUE RETURNED WILL HAVE NO FRACTIONAL PART, THIS ,UNCTtO.N DOES NC 
•C ROUNDING (SEE 'F'INR• BELOW) ON THE ARGUMENT, EXAMP~Es: 

• • •T FINT<J, 751, I 
3.01210 

• 
•T F"INH3,99) • I 

3 .__00~ -
• tT F'!NT<•3,Ul.! 

.:.4.000 
• 
tT F'INT(5/2) I: 

-· . 2_, 00.':1 ________ _ 
• 
•T F'ABSC1•F'INT(~3.1411,! 

• • 
3.01210 . . 

•C THE 1 F'INR• FUNCTION TAKES ONE NUMERIC ARGUMENT, ROUNQS TO T~E - •c NEARESi IHHYL[ ~IJARFf, AND TloiEN PUF'~TRE 'GRUTESI INTE~·s-T~Ur­
•C THE NUMBER' OPERATION, EXAMPLES: 
• • tT F'!NRC3,1!11.1 

4.000 
e'T FlNRCJ.99T; I 

4.000 
•T F'INH•3,2,4l,l --- ··-·-· 

-4.ii'J00 
• 
t'T F'!NRC•3,141,! 

-4.fll00 - -- - -·-

• 
•T F'!NRC;,3,!11 • I 

-4.000 
• 
•T F"!NR(2,5l 1 ! .. :5. 000 . -----· 

• 

------- -·---------- - ---------

t'T FINR(5/2J;r ~ 
-~- ~ ---··---·-------

3.fllli:l0 

" 

----------·---- - ----

-·- -- - - . --- ---------·---- ---- ---- ---·---·---- ---
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• •C FOCAL AL~OWS FOR CERTAIN SPECIAL. OPERATIONS TO BE PERFORMED WHICH 
•C TRANSCEND NORMAL ARiTHMETIC OPERATIONS, THESE OPERATIONS ARE ACCOMPLISHED 
•C THROUGH THE US£ Or •FUNCTIONS', A 'FUNCTION' IN FOCAL ALWAYS 9£Cl~S • 
•C WJTM THE: L.E:TTtR •r• CHENCE VAlUABLE NAMES CANNOT BECIN WITH HIE LE:TT[R) 
•C A N~ HAVE A NAME (USUALLY 3 CHARACTERS> WHICH FDL.L.OWS THE 'F', A 'rU~CTION 1 
•C ALSO HAY AN r~£-NTr LIS"T IHiltl'f""rrTNtt:"OID_TN_ PAiftmlf["Sts -r O(l:"CrWTI'iG ·--- ---- -
•C THE rUNCTION NAME, SOME ruNCTIONS REQU IRE MORE ARGUMENTS THAN -CTHERS, 
tC DEPENDI NG UPON TA£ oPERATION PE:RFORM£0 BY THE rUNCTIONS, IF' A F'U~CTION 
•C REQUIRES ARGUMENTS, THE:N THEY ARE PLACED INSIDE THE PARENTHESES AND 
tC ARE SEPARA TED WITH cOMMAS, A nmCTlON TAKES Tift ARG"YHENTS, PERF'OR~S 
tC A SPECirtc OPERATION USING THEM, AND ALL. F'OCAL rUNCTIONS RE:TU~N AS T~EIR 
ti-C VP,LlJE A -s-p;;tn,-C NOMBt11 ;--.....-ruwC:TTUfr11lT"APl'EA!f-AN'rPl..AC!- l N --.-w-llnTAil"tTTC"" ­
•C EXPRESSION THAT A NUMSE:R COULQ APPEAR, TH£ ARGUMENTS TO A rUNCTION 
•C MAY BE AN '( ARITHMETIC EICP"RESSION, INCLUDING OTHER f'UNCTION YAL.UES, L£T 1 S 
tC LOOK AT A_ FEW S_I_MPL.5 rO~AL fUNCT!~NS r!RSTI 
• • -·-·· -C--- TRE •rABS' rUNCTION TAKES ONE NUMERIC ARGUMENr-TNO THE VAt:UE tT 
tC RETURNS IS THE AB~OLU!!_ VALU!__OF TH~ ARGUH~NT ·,· EICAMPLEII 
• • · ., F'Aesc•n.T--
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• •C IT IS NOT ALWAYS NE:CE:SS4RY TO SUPPLY ALL THR££ ~lNE NUMBERS WHEN 
•C USI NG THE: 'tr• COMMAND, IF A LIN£ NUMBER IS OMITTED OR NULL (A COMMA 
•C IS THE:RE:, BUT NOTHI NG IS errORE !Tlo THEN FOCAL WJL~ PROcEED TO THE 
•C NEXT COMMAND IN SE:OUENC£ <INSTEAD OF TRANSrtR!NG CONTROL TO 
•C A NEW PLACE! IF THE: cONOIT!ON IS TRUE <EXPRESSION LtSS TH~N 
•c i!ERo, roUAL To •w~o.-·rrR cR[ATtR THANetRO"l,---niH -Rt:OIIs- rDR MO~E 
tC COMPACTNESS IN THE PROGRAM, SOME: tXA ~'• ~ LE:S SHOULD HtL.P CLARIFY TMI_S_I 
• t£ ALL 
• t1 1 A I "ENTER _A __ NUMBtl'l! ~.X, lJ L ll<_-.7 )1_._~ .J.~ -~J .! _" l_ HA_YUONT l NUli._OL J, 1" t: I 0 
•1 5 T "I AM AT LINt 1.5",110 
t1 6 T "1 AM AT LIN£ 1.6",110 
•W 
C FOCAL•65 (V3Dl 18•JUL;7; 

i'.-10 A Jl'£N"T£R A NUM8-£R-s..-; X";Tfr u;;n!-;-5.1.6ll'. "I HAYt"CONT I NUEO •CN 1•1" ;n C 
1~50 T "I AM AT L.INE i,t"tiiQ 
1~60 T "I AM AT LINE i,6",11Q 

tCil 
-----~~Z~0~--------------------------------------------­• ----· --· fNTtR -i. . Nli~[TH3 

tT 2+FA9St•:Sl•l 
!S.I1l011l • • •T F'A9SC81 oT -
8.000 -- ..... -- -

•T F'ABSC•2,51•2ol 
5.1!00 -- --'---- ----------· 

.. 
• 

- ------- - -- - _J 

I AM AT LINE 1.5 
• 
•G 
ENTER rNDMIJ[lfU _ __ _______ _ 

I iM -AT LINE 1.6 . 
• tC . 

ENfE:R - A-lfUMBYRT9 ________ - ·-·--- ------··--·· 

• 

---·------·----- ---

--------· - ---------- - -
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• •C SiNCE T~E THIRD LINt NUMBER WAS OMITTED, ~OCAL CONTINUED WITH T~E ~EXT •C COM MAND IN SEQUENCE <TH£ IT "I HAVE CONTINUED ON 1·1" 1 1 WHEN THE VA~W£ •C OF THE EXPRESSION (X-7> WAS GREATER THAN ZERO (I.E· X WAS GREATER THAN 7> 4 •C MORE EXAMPLES! 
• 
•M 1.1 ------- ---·-- --- -------
1~1~ A !"ENTER A NUM8[RI";X,lil <X-7>1,5,1,61\ 

• 
•1 ~ 2 T "I AM AT LINE 1.2"ollQ 

C fOCAL~65 (V!Dl 18•JUL~77 

1'.10 A 111 ENTF.R A NUMBERI";X,! rt 
1~20 T "I AM AT LINE i.2";11Q ·1-~50 -- T- "I AMAT LiNE 1·'-i'i-.wr',-+I+I~Q--------------------------1 
1~60 T "I AM AT LINE 1·~";11Q 

•Go 

ENTER A NIJ "'BER 13 __ _ 

I AM AT ~!NE 1,5 
•Go 

ENTER A NIJ MB£R17 

1 AM AT ~~~~1.6 
•Go 

ENTER A NUMBER19 

i AM AT ~!NE 1,2 --------

• •C IN THIS CAS£ THE NEXI C"OH"'ANO tN~E:QtiENCE JUST HAftP(NtO TO BE "ON •C THE NEXT ~IN£, BUT THAT IS NO DtFrERENT THAN THI riRST CASE w~E~E THE •C NEXT COMMAND- IN SE"CUENCE IS- ON THE SAME t11tt, - MORE "tXAHPLESI • ------------• 
•M 1.1 

1.1i:J A I"£NTER A NUMBERI";Xt!ii (X-711,5 
• • 
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• •C A •FORt LOOP MAV BE TfRMINATEO AT ANY TIME If A 'RETURN' COMMA~O IS •C ENCOUNTERED, THIS RETURNS CONTRO~ BACK fROM TH£ 1 DO' OF THE RE~AI~OER •C OF THE COMMANDS AfTER THE •rOR', THUSI 
• 
•E A 
• •1 1 F X•1 1 10lT "X•",X,!II <X-6),1,31 
•1 2 T "THE roR LOOP - CAME HERE W~EN COMPLETEO"f!JQ 
•1 3 R 
• 
•W_ .. ------ -- - ---- ·----------- -

C FOCAL•65 (V30) 18•JUL•7[ 

1~10 F X=1o101T "X•"•X,IIl IX;6l•1·3J 
1:20 T "THE fOR LOOP cAME HERE WHEN CDMP~ETEO"!IJQ 
t ",)0 fl_ -

•Go 
X: 1oriHl0 
XI! 2o001l 
X: 3,000 
X" 4o000 
X• 5,i3QI IIJ 
XIII 6,00 0 
THr FOR ~OOP 

XIIJ I 0) • 

• • 

CAME HERE WHEN COMP~ETEtr----

·---------------- ------

•C WHEN 1 X1 WA"S EQifAL TO" 6-;-cmrrAU!;"""IiiAS"IRAN"S-rERt"D"I 1n:Tirt- 1: 31------•C WITHOUT HAVING SEEN A CARRIAGE RETURN, THE RETURN COMMAND RETUR~ED eC CONTROL lMMEO I AT~L -y--BACKTO -THr'TOlPL;O!JP", B1Jlt:X~CUl1 ON WAS ---•C WAS STOPPED IN TH£ •rOR' ~OOP, AND CONTRO~ TRANSFERtO TO THE NE~T •C FOCAL LINE CIN THIS CASE 1,2), --- --- ---- --------------
• 

- --------- ---- -----
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-------------- -- -------·- - -------- -• •C AS YOU HAVE SEEN, ANY OR ALL OF THE PARAMETERS IN THE •FOR' CCMMANC •C CAN BE ARITHMETIC ExPRESSIONS CVERY POWERF'ULI~ IT MAY SEEM, Al FIRST -•C GLANCE, THAT THE f'ACT THAT THE 'FOR' COMMAND CAN ONLY 'DO' THE COMMA~05 • eC ON THE RE~AINDER OF THE LINE IS A SERIOUS LIMiTATION, NOT SO, EECAUSE •C ONE OF THOSE COMMANDS CAN BE A 'DO' COMMAND TO PERFORM AS MAhY eC LI NES UR (;R-otJpS AS THE Jt~l<~lfflE"l'~D cONHIO~iiTU li!TU!ff\ -----:-------- -•C TO THE COMMAND FOLLOWING THE IDO', EXAHPLEI • •E A 
• 
•2 ~ 1 T "AT LIN£ ~.1~,: 
•2~ 2 T "A~I~2~---------------t2.3 T "AT LINE 2. 3" , 1 
• 
•f'oR Xo1,3100 2 
AT L1 NE 2,1 
AT L1 NE 2, 2 

--- ~~~-~.~----------------------------AT LINE 2.1 
AT LINE 2,2 
AT LINE 2,! 
AT LINE 2,1 
AT LINE :z, 2 

---,r~~~r,T-----------------• •F Xa1,510 2,210 2;-1---
AT LINE 2,2 
AT LINE 2,1 --­
AT LINE 2,2 - -., LINr f.-r-- ----------------· 
AT LINE 2,2 
AT LlfiE 2.1-­
AT LINE 2.2 

----- -----------
AT LINE 2.1 ------
AT LINE 2, 2 

-ATLn~r-r.r---------------• - ----- - - ------------· ---- - ----·-- --·-· ·- -·--- ·-· ·- ·-- -- -

-- --- - ------------------------

----· ------------

; 

• 
•W 

C FOCAL•65 CVJDl 18•JUL•?; 
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1.1~ A I"ENTER A NUMBERI";X,Iil CX-711.5 1."2 <l T "lAM AT LINE t": 2"ji1Q ----------------------------1~5 ~ T "I AM AT LINE l·'",IIQ 
1~6~ T "lAM AT LINE 1·6";11Q 

•Go 

ENTER A NUMBER 1 :f--·-

1 AM AT LINE 1,5 
•Co 

. ENTEF!_ A NLI MI!_[R !'l _______ _ 

I AM AT LINE 1,2 
•Qn 
!NTER A NUMBER19 

f -iM AT - Lrt~E 1.-2-
• • tC SINCE ONLY ONE LINE NUMBER WAS SPECIFIED !THE ONE TO TRANSFER TO •C WHEN THE EXPRESSION WAS LESS THAN UROI, f'OCAL I'ROCEEDEO TO -TME - ~E:XT COMMA •C IN SEQ LI [NCE WHEN THE VALUE Of' THE EXPRESSION WAS [QUAL To, OR GREATtR THAN 41C i!ERO; MORE: rxAMPI,;Es I -- ·------------- -• •11 1.1 

1':Hl A I"ENTER A NUMBER I"; X,! lr-rx-•T11, 5\\\,1, 6fT- ""rlflVtc ONiiNUEl)-olf -111.;,-, ·~- -- -------------------- ---- ------ -

1·:u 
1 '."2~ 
1 ·.50 
1'~6~ 

•Co 

A !"ENTER A NUMBERI";X,!il 
T "I AM AT LIN~ 1.2";fiQ 
T "I AM AT LINE 1·'"• I IQ T "I AM .,- LINE i .-,If I II Q 

ENTER A NUH8[RI3 

- i ~AVE -cO!fTTNUEO ON l. ,-1 --­
•C 

ENTER A N'.I MBER 17 

I AH AT LINE 1.6 
•G 

ENTER A N'' "'BER19 

I ~AVE CONTINUED ON 1.1 • 

CX·7lt1,61T "I HAYE CONTINUED ON 1,1"ti1Q 
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- •. .. 
•C SINCE THERE WAS A COMMA, aUT NO LINE NUMBER, THEN FOCAL PRCCEEOS TC 
·~ THE NEXT COMMAND IN SEQUENCE IF THE VALUE Or THE EX'RESSJON IS LESS THAN 
•C i!E RO , IF' IT !S [QUAL TO i!ERO, IT TRANSFERS TO LINE 1,6, If IT IS GREATER 
•C THAN i!ERO, FOCAL PRoCEEDS TO THE NEXT COMMAND IN SEQUENCE. ~OTE THISI 
• 
•H 1.1 

1.11 A !"ENTER A NUMBERI";X,!ii (X•7)o\1,6lT nr HAVE CONTINUED ON 1,1"~11Q ­
•11 

1.10 A I~ENTER A NUMBERI"oXo!il 
1.2r:: T "I AM AT LINE 1 ,2"i! JQ 
1~5~ T " I AM AT LIN£ i.!"o!IQ 
1~60 T "1 AM AT LINE 1.6"i!JQ 

CX·7l1.61T "I HAVE CONTINUED 0~ 1·1"•110 

tGn ------------------------------------- - -

ENTER A NUMB[RI3 

I AM AT LI"lE 1,6 
•G - - .. ----- ·-- ------ ------ --------------------
E''lTE R A N"·MB[RI7 

I HAVE CONTINUED ON 1•1 
•G 

.. 
ENTER A NUHB£RI9" ------------- ------------------------ ------

1-iA VE CONTI NU£0 ON 1·1 
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• tC OR, WATCH THIS ONEI 
• tF' Xa-e,BIT "*"IJF' Y~0,Xt2iT"" 
• 

--· ------------------:.=--- -- - - - ·------

• • •C 
• 

• 
• 

• • • • • -- - -----· -- ------------

• • • -- - -- ------ ----·- • • .. 

-- - ------·- - -----------

-----------------



• •r X•10o•1o11T X,l 
10. 000 

9 -000 
8.000 
7-000 
6. illiJ0 -------- ·- --
5.000 
4.000 
3 .000 
2.000 

. 1,_._00::_0 _ _ _ _ 
• 
•S Yrt-7 
• 
•F' h1,YIT x,: 

1.000 
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.. 

2.000 -----------------------------------------------·- --- 3."013W"" 

• 

4.000 
5.000 
6.000 
7.000 

---.rx•tii·-;-v.u,r x.! 
10.0011l 
11.000 
12.f1!00 
13.000 
14.11l00 ------------------------------------------------------i, :-000" 
16.000 --·-n. en --· ------

. . 
•F ·x.1. 5 rT -"x•...,-x;nr- 'i'II101T'f'r'ff" , v,-;--·-- --------------------- ------ ···-
X• 1.000 
.,.. - lo0f1!0 - ·---------·---·------------------------------·----
V• 2,000 

--y:·--"""3 ~00'.;.-------------------------------

)(;; 2.000 
V• 1,000' 
\': 2ofil00 
Y: :5,000 
)(: :5.000 
Y :: 1 , 01Hl" ---· 
\'= 2.000 
y: :5,000-
x: 4,000 
Y= 1.121 00 
Y= 2,0 1(10 
V• 3,000 
)(: 5o0<l0 
V= 1.0:10 
y:a 2.000 
y: 3.000 
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• • •C THAT LITTLE CO~HA WAS V[RV IMPORTANT! IN THIS CAS£ FOCAL TRA~SrERS 
eC CO~TROL TO LINE 1,6 tr THE VALUE OF THE EXPRESSION I~ LESS TMAN iERO, 
•C BUT PROCEEDS TO THE NEXT COMMAND IN SEQUENCE IF THE VALUE IS EQLAL TC, 
•C OR _ GREATEf! THAN, i!_ERO _(SAMf:_AS __ ~_NOT_f!ER~)!.A~PLLA_BOV~-~'- _A_NOTM_Efi __ E}(A_HFL;l 
• 
•M 1.1 

1~10 A !~ENTER A NUHBERI",X 1 lil <X-1l1 .6, ,1,6JT "! HAVE CONTIN~ED ON 1,1",1 
•W 
c rocAL•6; cv:5tll-·1a"'JuL:;n-· ------------------ ---- --- ---·- --------· 

1~1 ~ A !"ENTER A NUMBERI";X,til <X-1l1,6,,1,61T 
1~20 T "I AM AT LIN£ 1.1~;11Q 

"I HAVE CONTINUED ON 1,1",1 

1~50 T "I AM AT LINE t.t"iliQ 
_ L6kl L" t -~M 4'! J.J.N ... L.L.t.~.JJ_g_ _ ________ ___ _______ _ 

•Co 
ENTER A NI.IMBER 13 

I AM AT LINE 1.6 •c -- -- ------· 
ENTER A N!_; MBER11 

t WAVE CONTINUED ON 1.1 
........ -~_!; - -- .......... ... --- ..... - ---

ENTER A NUMB[RI9 

t iH H LINE 1,6 
• 

---·-- ---------------· ----
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• •C FOCAL WILL TRANSFER CONTROL TO ~INE 1,6 IF THE VA~UE OF THE E~PRESSICN •C IS NOT EQUAL TO ~ERo Cl:£, LESS THAN OR GREATER THANl, BUI Wl~L PRCCEEC •C WITH THE NEXT COMMAND IN SEQUENCE IF THE VALUE IS EQUA~ TO ~ERO, THE •C 'IF' STATEMENT A~LOWS EITHER TWO OR THREE WAY BRANCHING OF PROGRAM CONTROL •C DEPENDI NG UPON THE VALU~ OF AN ARITHMETIC EXPRESSION, THIS AL~C~S T~E •C CO MPUTER PROGRAM TO COMPARE f1UAN'T'lT1~ AND P'E'RrtlRM DIFFERENT C0JiiMA~1T -•C SEQUENCES, OEPENDING UPON THE RELATIONSHIP OF THOSE QUANTITIES, THUS, •C THE 'IF' COMMAND !SA CONOITIONAL 'GOTO' COMMANO, -• 

* •C 
•C 
•C 
•C 
•C 
•c 
•c 
•c 
•c •C IT IS DESIRAB~E TO HAVE rOCAL REMEMBER WHERE IT IS EXECUTING COM~A~DS ON •C •C A GIVEN ~INE, TRANSrEA CONTROL TO, PERHAPS, ANOTHER ~IN£ OR GAOLP, THEN •C •C H~ VE rOCAL RET'JRtrro THE ~A-cE Ti -RtMEHBrRE!l rr -wls- A1', cONHNUTNG "TV •C •C EXEcUTE COMMANDS AS B[FOR£, THIS IS A VERY POWERFUL FEATURE, Sl~CE IT tC •C ALLOWS THE PROGRAMMER TO WRIT£ A ~INE COR GROUP OF ~lNESl TO 00 A tC •C SPEciFIC TASK, AND WHENEVER T~AT TASK NEEDS TO BE DON£, PERFORM THE ~I~£ eC eC OR GRO UP, AND RETURN TO TH[ NEXT COMMAND iN SEQUENCE, THIS CAPABILITY rs eC •C PROVIDED FOR gY THE 'ODI COMMAND lN FOCAL, THE '001 cOMMAND CA~ BE USED tC ec TO PERfllRfolASrNlii.C: TTNr.- "Ol<A""N ENTIRE GROtll'-cr-L.--rN~;--wffi:NTml:- --·-·--- ec •C ENCOUNTERS A 1 00' COMMAND, iT LOOKS FOR A LIN£ NUMBER OR A GROUP NUMBER . eC •C <SUCH AS '3') FOLLOWING THE 'DO' COMMAND, FOCAL THEN REMEMBERS THE POSITrON •C •C TO RET ~RN To AFTER PERFORMING THE ~IN£ OR GROUP, TRANSFERS CONT~CL TC THE •C •C BEG!NNI~G or THE LINE OR GROUP, PERFORMS THE rOCA~ COMMANDS THE~£, THEN tC •C RETURNS TO THE NEXT COMMAND IN SEQUENCE FO~~OWING THE 'DO' CCHMA~D. •C •C THE 'D0 1 COMMAND O'PERUff-'S[lG'HTCTIHFTrRtNTL"Y"'-IIHttr7£RroRtHNG ·Cfll,;'f-r ·- -·-- -- •C •c SINGLE ~INE Or COMMANDS; THAN IT DOES WHEN PERFORMING AN ENTIRE GROUP • 
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THE •rOn' COMMAND IS 'OLLOWED BY A VARIABLE NAME WHICH IS USEC AS THE COUNTING VARIABLE, UP TO THREE OPTIONS HAY SE SPECIFIED rOLLO WIHG TH[ '•'• THESE ARE BEGINNING VALUE TO BE ASSIGNED TO THE C0 '' ~ 1 TI N G VAR I48LE 1 THE INCREMENT THAT IS TO BE ADDED ON TO THE CO UNTING VAR4IBLE EACH TIME CONTRQL IS RETURNED~ AND TH~~~OIN~~~ ­WHICH OETE R~!NES WHEN THE LOOP!RG PROCrSS ~L N~~MALCY TERMTNATE, THE EXACT OPERATION O' THE IFOR' COMHANO IS AS rOLLOWS, THE cOUNTING VA RIABLE (•X' IN ABOVE EXAMPL£l IS SET EQUAL To THE BEGINNI~G VALUE <'B' IN EXAMPLE), THE INCREMENT AND THE ENDING VALUE ARE ~£MEMBERED BY rOCAL, AS WELL AS THE START OF THE NEXT STATEMENT ON THE LINE, A •oO' or A L~ THE COMMANDS ON THE REST OF THE LINE IS PERFORMED, THLS CONTROL RE TUR NS -WHEN A CARRIAGE RtTORNITs-!NcoUNT!R£0~ WHEN C~T~OL --­RETURNS, THE INCREMENT IS ADDED TO THE · COUNTING VARIABLE (THE ~~CREM[NT HAY BE NEGATIVE, TO cOUNT BACKWARDS>, AND ~HEN THE COUNTING VARIABLE IS COMPARED TO THE ENO!NC VA~Ut. IF THE COUNTING VARIABLE IS LESS THAN, OR [QUAL TO , THE EN6ING VARIABLE (GREATE~ THAN OR EQUIL TO, I[ THE INCREME NT WAS NEGATIVE>; THEN ANOTHER 'DO' OF THE R[MAINOER OF TME ~IN£ IS Pi OTHERWISE, f HE ' rO~• i:CioPHi'S' Gcmt TO COMPI.[TTow;-rno-coNTROl: -ys---fOR~~ TRANSFERRED TO TH£ BEGINNING OF THE NEXT FOCAL LINE NUMBER Ih SEQUENCE, NOTE THAT CONTROL 1 S TRANSrtRREO To- THE N[XT Ll NE A No- NOT 'rO THE NEXT COMMAND, SIN CE THE NEXT COMMAND, AND ALL THOSE ON THE REST OF T~£ LI~E WERE PART Or THE 'l~"oR' LOOP ',' tr THE INCREME NT IS OMITTED (O~C Y :2 PA RAMETERS SPECIF!En), THEN A VALUE OF 1 _!.I::_S_A::_:S~S:..:U~H~E::_D_!_, __________ _ SOME EX4MPlES I - -- --------
•C OF cOMMANDS, LET Us ~OOK AT HOW THE 1 00 1 COMMAND FUNCTIONS kHE~ WE e£ A •C SPECIFY A SPEciFIC LINE NUMBER, TH~ 'DO' CAUSES rOCAL TO RE~EMEER WHER£ • t •C TO RET 'JRN To AFTER THE '00' HAS COM~LETEO, TRANSFERS CONTROL TO THE er •C FIRST COMMAND ON THE SPfClriED LIN[, THEN PROCEEDS TO EXECUTE CC~MANCS •C AS THEY lRE -E:NCOUf.ITEREO - \JWT'H. - A -nRRTA'Gt: -'R£TUR1f- rrtNCOUNT[R£1), H 11-ft" __ _ •C TIME THE CARRIAGE RETURN IS ENCOUNTERED, CONTRO~ RETURNS TO THE PLACE •C FOCAL REMEMBERED WHEN THE 1 ~0' WAS ENCOUN"TEREO. - SOHt 'EXAMPLES! • 
•E ALL • 

Xc1,2,1 ~ 1T 
1.000 
3.000 
5.000 
7.0011! 
9.000 

X, I 

---- -- --- -------------- - - ------

---------• t F X:1,101T x, I •2:1 T-..-I 'TH EXECUTTNIO-C11l'1RAN0S ONI:'TN~!.r,T 
112.2 T "I AM EXECUTING COMHANQS ON LINE 2.2•,: 
•2~3 T "I AM EXECUTING COMMANDS ON LINE ~.J",l • 
•W 

C F"OCALti65 - CV3!Yl 18•JULti7,-----·- ------

2~1 0 T "I AM EXECUTING COMMANDS ON LINE 2,1"•1 
2~2 0 T "I AM EXECUTING COMMANDS ON LINE 2.2"•1 2.30 T "I AM EXECUTING COMMANDS ON ~INE 2,3"•1 

• 
•C 

" •Go 

NOTE THE ACTION OF THE 'GOTO' COMMAND: 

1 AM EXEC I'TING COMMANDS ON LINE 2.1 
1 iM EXEC ~ TING COMMANDS ON ~INE 2.2 
I iH EXEC UTING COHHA~DS ON LINr 2.3 
• 
•G 2.2 
I AM EXEC'' TING COMMANDS ON LINE 2.2 . I AM EXEC II TING COMMANDS ON LINE 2.3 
• 

... 

• • 

1.01110 
2.01110 
J.tl00 
... e:00 
'5.01110 
6.1/)00 
7.000 
8.000 
9.01110 

10.000 
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- . -----·- -- -- ---------------------- ·--······----

• • 
•C THE ABOVE EXAMP~E AIK£0 roR THREE VA~UES, A BEGINNING ('8'1• •C THE GOTO COMMAND DOES NOT REMEMBER ANY P~ACE TO RE!URN TO, 

tC AN INCREMENT <'1 1 1, AND AND ENDING VA~UE <'E'I• THE COMMANDS AT ~INE •C NOW NOTE THE ACTION or THE tQO' COMMAND: 

•C 1. 2 roRM A LOOP, WHERE THE I TYPE' COMMAND IS EXECUTED, THE ,. t 

•C INCREMENT IS ADfi£0 TO 'B' <~NO 9EC0MES THE NEW VA~U£ or '8'1• ~~0 THEN •8• . •Do 2 . 1 
•C IS COMPARED TO 1 E', THE ENDING VAI.UE, I r '8' IS ~ESS THAN, OR EQUAl. TO, 'E' 1 iM EXEC uTING C()M}~~NQ_!! O_N !..H!E _ _i, 1. _ ________ _ 
•C THEN "CONTT<OL-· CETS TRANS,ERUCIJACir TO LOIN£ T;2- ANU...,..I'fL'1"'11'"£T- TI"!IK;(l'f0···1!" ____ . it - . 
tC EXECUTED AGAIN, lr THE VA~UE or 'B' IS GREATER THAN •E•, THEN CCNTROI. tOO 2 . 2 
•C PROCEEDS TO T~E NEXT IIATEHINT IN "SEQUENCE, 11HIC"H STOPS- l"HE PROGRAM, . - I iM EXECUTING COMMANDS ON LINE 2.2 
eC THIS TYPE Dr LOOP IS OrTEN REQUIRED IN COMPUTER PROGRAMS, SO F'OCAI. t 
•C PROVIDES A MORE COMPACT METHOD F'OR DOING A ~OOP ~F' THiS TYPE, THE tDO 2. 3 
tC 1 F'OR 1 COMMAND ALLOWS THE PROGRAMMER TO P[RroRH A ~OOP IN THIS I iH EXEC '-'T I NJI _COMH.A"!DS. .ON . L I.NI . .2 •-~ __ .. ---------· ___ _ ___ __ _ -------· _ 

•C HA"NNElr,- lrfTS--nlf!TLDOK Af TRL".U"OVr~l-;IIOilTliW . A 'Flllr'I:Ull,.-- - --- • 

•C USED I NSTUO OF' TH~ _'I ~.'_ ~go_P, __ tO 2, 21 T "THE • CO' COMMAND RETURNED HERE" tll 0 2, 31 T "MORE COHHAIIDS •ON THIS ~ 1111 

• I iH EXEC UTING COMMANDS ON ~INE 2.2 

•£ A THE 1 00' COMMAND RETURNED HERE 
• --- ----- ----- -----·-- ------. I iM EXEC PTING COMMANDS ON ~IN£ 2.3 

t1','1 A !"BEGINNING, lNcREM!NT, ENDING VA~UEt ";s;I;EirOR Xaii,I.EIT "A ftROCESS _140_R_E cOM"!A_NO$ (JN _TI-IJS_I..I .~j; _________________ _ 

.• _lii_(TH ' X•"rXtl • 
•W __ , ___ ...,.__ t 

-·--- ·- ------·--- ·-----·- •H 2,1 

---- - 2~10 T "I AH EXECUTING COHMANOS ON ~INE 2,1",11G t;~-

1~1~ A I"BEGINNING, INC~EMENT; ENDING VA~UE: "•BolrElrDR XaBoltEIT "A ~~OCESS • 

•Go 
wlTH X•",x,l ·---· 4iW 

BEGINNING, INCREMENT, ENDING VAI.UEI 1r1•5 
A PROCESS W ITA X. 1. 0111! -
A PROCESS WITH Xa 2.11!111! 

-•---n-oers-s -wnH h :s.ns 
A PROCESS WITH X• 4.010 
A PRocrss~nH-x• !J.ne 
• •co - -----
srcrN~lnfCRIRENT, ENgiNij Vl~UEI lr2t7 
A PROCESS WITH X• 1,11!111! 
A PROC(SS WfTWlC.- --:s·;nr ·----------···--------------- --- --- - --

A PROCESS WITH X• 5,11!10 
A PROCESS WITH x.-·--·t.·e.-e----
t 
•G~ - - -. -

BEC!NN!NG, tNCREHEWT, -niti1N"G VAI;t/!r-.iSill~- ---------·- -----­

A PROCESS WITH X• •3.0111! 
A PROCESS WlTH X. . - •2";11!111! ----- --- --- -·- ---·- ---- ·--- --- ------ -. 

A PROCESS WITH X• •1.0111! 
A PROCESS ·wliH x.- -- --z;-ne-
A PROCESS ~ITH Xe 1.11!10 
A PROCESS WlTH X• -2.QJ1B -- --------··--· ---- --··-----·-

A PROC(SS WITH X• 3,0111! 
• 

• 

---- ---- ----- ---- ---

-- ------------------------------ -

C rOCAL•6!J CV3DI 1S•JU~~7t 

2~111! T "I AM EXECUTING COHM,NDS ON LINE 2.1"oi1G 2~3 -

2~2~ T "I AH EXECUTING COMMANDS ON ~IN£ 2.2"•1 
- :!";"3~ T "l AM EXECUTfNc- "COl1"MANCS--Otf1;1Nt"~ ,""3"1 1 

- ----- ··-·- ---- - ------• 
•Do 2.1 
i iH fXEC UT INC COHHANlls ON LINt 271 -
I ~H. E.XE~~'TJ..t<j~---~0_!1_H~N_D~I.,_l__f!E 2~.3~--
t 



- PAGE 46 -

• •C ~HE 'DO 2,1' REMEMB[R[D W~ERE TO COHE BACK TO, TRANSFERED CO~TRO~ 

•C TO LI NE 2,1, AND BECAN EXECUTING THE COMMANDS T~ERE, THE 'GCTO• cOM~A~O 

•C AT lHE END or LINE 2.1 TRANSFERED CONTROL TO LINE 2,3 WITHOUT FCCAL EVER 
•C HAVING ENCOUNTERED A CARRIAGE RETURN, THUS COMMANDS ON LINE 2.~ W~ERE 

•C EXECUTEO UNTIL A CARRIAGE RETURN WAS ENCOUNTERED AT THE END Or LINE 2,3, 
•C AT ~iHICH TIME FOCAL RrTURNEO TO THE' PLACE IT REMEMB"[R£0 TO GO B.lCI( T"C __ _ 
•C <AFTER THE '00 2.1'>• SAW NO MORE COMMANDS THERE, SO IT QUIT, 
•C MOPE EXAMPLES: 
• 
·~ 
C F"OCAL,.65 (V30l 18.;.JuL•7' ___ -

2:10 T "I AM EXECUTING COMMANDS ON ~IN£ 2,1"ol1G 2,3 
2.2 ~ T "I AM EXECUTING COMMANDS ON ~INE 2,2" 1 1 
2~30 T "I AM EXECUTING COMMANDS ON ~IN£ 2,3"ol 

•G 2.1 - .. -- - . ------ --- ---------------

I AM EXECUTING COMMANDS ON LIN£ 2.1 
I iM EXEC~TING COMMANDS ON LIN[ 2·3 
• 
•G 2.2 
I iH EXECUTING COMMANDS ON LINE 2.2 
I :AM EXECuTING COH11ANDS "ON LlN£ 2.:r·---- ------- ------

• 
•Oo 2.2 
I AM EXECUTING COMMANDS ON LINE 2.2 
• •D 2.31D 2,2JT "THAT'S ALLI"II 
I iH EXECUTING COMMANDS Ofn~lNt 2,3--------------
I AM EXECUTING COMMANDS ON LINE 2.2 
THAT'S ALL! 

• 

.. 

.. 

.. 

·--------- ----- - -------~------ -- -- --- -----· --+--

• 
•Go 
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ENTER BEGINNI NG, I NCREMENT; ANO ENDI NG VA~UES: 1 1 1 1 5 

A PROCESS WITH B• 1ofl'il0 
A PROCESS WITH 8· 2 . e0e 
A PROCESS wiTH B• 3,1!01!1 

4o0'ill!l 
5.01!10 

A PROCESS WITH B: 
A PROCESS li!TH B= 
• •Go ------- ------------

ENTER BEGINNING, INCREMENT; ANO ENDING VALUES: 1 1 2o7 

A PROCESS WITH B• 1.001!1 
A PROCESS WITH Ba 3.000 
• PROCESS WITH Sa - __ 2.1!100 
;.. PROCESS WIT~f Ba 7o0iil0 
• 
•Go 

EfiJTER BEGINNING , INCREMENT; ANO I:NOI NG VI\L.UES: 1~2,11!1 

• PROCESS WitH h 
---1: H! ______ 

• PROCESS WIT~ B• 3,U0 
A PROCESS WITH B• 5.U0 
• PROCESS WITH 8• 7. 01!10 
A PROCESS WITH Ba 9.100 
• --- -·-··- --·- ---• 

-- - ------- ------
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--- - ----- ,1 __ 

• •C THE 'Y•2' ABOVE S!M~LV StT THE VALUE or 'Y' TO 2, INPUT THAT 
•C VALUE IN THE 'ASK' cOMMAND, ASSIGNED IT TO THE VARIABLE •X•, THE 
•C VALUE or THE EXPRESSION IN tHE 'ON' COMMAND WAS THEN GREATER THA~ 
•C i!ERO, SO rOCA[ CONTINUED ON LINE 1.1. HOWEVER, THE VALUE or Y ·~AD 
•C BEEN CHANGED TO 2, SO WHEN THE NEXT TIME A NUMBER WAS ASKED FOR, A 
•C i!ERO WA S" LNT!R(ll, rxr W"4S -S[ITIJ~ERtr;liNn· "tl.f£ - 'Oll-r-c-oR!fiND __________ ___ _ 

•C PERrORM[D GROUP 'Y' <GROUP 2 IN Tk!S CASE), AND THEN RETURNED TC 
•C CONTINUE ~ROCESS(NG THE NEXt SEQUENTrAL STATEMENT, - -
•C THE CAPABILITY TO ALLOW AN EXPRESSION TO DETERMINE THE VALUE Or 
•C A LINE OR GROUP NUMBER EXPANDS THE POWER or rOCAL I 

• • •C SOMETIMES A COMPUTER PROGRAM MUST REPEAT A PROCESS OVER AND OVER 
•C SEVERAL TIMES CREMEM9ER; COMPUTERS ARE GOOD A~ TH!SI, W£ HAVE SEEN 
tC ONE WAY TO 00 THIS IN rOCAL ALREADY, A VARIABLE CAN BE USED AS A 
•C COU:-.;T£R A~O GET INCREMENTED COR OECREl1tNT£0} EACH ifM£- THE PUT ICUL41f 
•C PROCESS IS CONE, AN 'I'' OR 'ON' STATEMENT CAN BE USED TO DETERMINE 
ii"C"IrlllrPROCESS IS TOirllON[ AGAIN 8V nSTlNG 1M£ VliOUE or !Rr-------­

•C COUNTING VARIABLE, AN !XAH~LE rOLLOWSI 

• tE A 
•W 

·-- ·c F"OC~U (V301 11•JUL•7t 

•1 ~ 1 A l"lM18EIHtr,c-, I 
• •1'.1 A l"tNlt"R -BEGINl'ffNGo tNC"REHtNT, ~MO -tN01t«i U~UtSI "•l,l,Eol -
11; 2 T "A P~OCtSS WITH 91 "•Ioiii CCBII•l)•E11.2o1~21Q 

• . ----
•W ______ Jl 

• 

----------------- ------

--- -------

--- ------------

-· • 
I[ ALL 
•2~1 T l,"TH[ VALUE Or XI tt,X,I 
•W 

- PAGE -47 -

_C rg~Al.•~5 C VJO )_ ~-8•JIJ_l.•_7_7 ____ _ ---------- ----------

2; 10 T I,"THE VALUE Or k• ",x;t 

•S X•110 2,1JS X•21D 2.1 

. THi VAt.UE QF' X• 

THE VALUE OF' Xw 
...1 t.il~'--------- ----------------------

2. 01118 
• 
•1~1 S X•X•1JD 2.11G 1.1 
•W . 

-- C FOCAL;-6; -(Vi[i"l - 11-;JUL•77 

1~10 S X•X•11D 2.110 i,l 

2;10 T !, 11 TH£ VALUE Or X• R,x;l 

• 
•Go 

------------- ---------- ---------

THE VALUE: or Xw 

____ T~£ _VA~Ut -~F:_ X~--~ ._e_el - - --------------------

TH£ V 4L UE or Xw _____ 3, I'JU 

THE VALUE or Xw 

THE VALUE or x~ 6.008 ------- ~ ---·---

THE VALUE or x. 7.eu 
- ---- -- ---- ----

TH£ VALUE OF' x. 8oi'J011 --- -----
THE VALUE OF' X• 9,si'Jt -- -- - -
THE VALUE OF' X. 10.0011 

THE VALUE OF' X• 11.001!1 
- -----------

THE VALUE or x. 12.0011 

7·19 • 2,UJ 

• 
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• •C T~E SEQUENCE or COMMANDS iN LINE 1 1,1' ADDED ONE TO THE VA~UE CF 'X'o 
•C PE Pr ORMED THE COMMANDS ON LIN£ '2,1'• THEN TRANSFEREO BACK TO t~E BECI~NING 
•C or LINE '1·1' AGAIN. THIS SEQUENCE Or COMMANDS WOU~O HAVE 
•C CONTIN~ ED TO DO THIS AD INFINITUM, THIS IS CALLED AN 'INFINITE LOCP•, 
•C SI NC E THERE IS NO WAY (NORMA~~Yl TO STOP EXECUTION, IN THIS CASEo 

.. 
oC I PRESSED THE 'HlTERRUPT"1 BUTrON 1Jffi1Y" tuMPUl'tR~ - WH [CH CAUSID -A-- -----· -­
•C FOCAL ERROR, STOPPING THE EXECUTION, AND PRINTING THE APPROPRIATE 
oC ERROR MESSAGES. WHAT Ir WE WANTED TO OUTPUT ONLY THE FIRST 10 ~ALU!S 
•C or •x•, THE N CAUSE THE PROGRAM TO STOP? EXAHP~[I 
• 

C t0CAL•65 (VJOl 18•JUL•71 ·--------
1~1 0 S X=X•110 2.111 CX•1el1,iiT "THAT'S ALLl"ollJQ 

2~1~ T I,"T~E VALUE Or x~ ",x;: 
•Go 
THE VALUE or X• 

THE VALUE OF' X11 

THE VALUE OF' X• 

THE VALUE OF' x. 
THr VALUE OF' x. 
THE VALUE OF' X!! 

THr. VALUE OF' x. 
THF: VALUE OF' X8 

THE VALUE or XQ 

THE VALUE or X• 
THiT•S Al.~l 

• 

6o0I'JIIl ----
7. 01!10 

8.001!1 

1e.001!1 

.. 

• 
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• •1~1 A l,"NUMBER:",Xol;O CXloYIT "CONTINUING ON 1·1"oliG 1.1 
• •S Yc2.1 
• 
•C 

NUMBER:~1 

CONTINUING ON 1•1 

NUMB£_R: 1 

CONTINUIN~ 0~ 1,1 

NUMBER:!!! 

I AM 4T UNE 2,1 
CONTINUING ON1;1 

NUMBERIYI2,2 

CONTINUING ON 1.1 

NUMBER II!! 

I iM AT LINE 2,2 
CONTINUING ON 1,1 

_NUMBER I Y•? 

CONTINUING ON 1,1 

NUMBE:R:e 

I iM AT L.INE 2,1 
I AM AT L.INt 2.2 
I AM AT LINE 2 , 3 
CO~TINUING ON 1~1 

NUMBER:4 

CONTINUING ON f.-1.-- -·---

NUMBER1•1 

CONTINUING ON 1,1 

NUMB(R: 
?-19 • 1.10 

---- - ------·--

A l,"NUMBERI",X,!JO (XloYiT "CONTINUING ON 1·1" 1 !JG 1,1 

• 
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,. 
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• •C CONTROL SIMPLY PASSES TO THE NEXT COMMAND IN SEQUENCE CTHE 'GCTO'I 
•C WHEN THE VALUE or X WAS LESS THAN StV£N, THUS, NOiH!NG WAS DONE . 
•C WHEN THE VALUE or X WAS LESS THAN SEVEN, HERE IS A VERY POWERr~L 
•C rEATURE Or rOcAL. ANYPLACE A LINE NUM9ER OR A GROUP NUMBER COULD 
•C NORMALLY BE USED IN A rOCAL STATEMENT, AN ARITHMETIC EXPRESSION CAN 
•C BE IJSEDIRrR£"1NS"T~-IffE-AR11HMETIC txPR[S"STON rr·muC£0 "TO ""A Slmr· 
•C NUMBER or THE roRM •GG,SS' AND THAT VALUE IS USED AS THE LINE A~O/OR 
•C CROUP NUMSER·, THIS ALLOWS lOCH PAR.lMtTERS TO U VARIABLE QUANTrTIES, 
•C NOTEI IF AN ARITHMETIC [~PRESSION IS USED, IT MUST NOT BEGIN WITH A 
tC - DICIT·, THUS •x+;1 1 lS OK, 8\IT '1•X' lS NOT, 
•C 

-··- -.-c-so~fCOA~l:Ut 

• • tE 1 
•If 

X0i l'l)Z 

• tOO X 
. -·T"Af1n , 

I AM AT I.INE 2,2 
T .llt . A"n:TNE 2-;r- -

• •t:r x.--; 1 -

I iM _AT Ll_~NE~2~·~1------------------------------------------------­• tO X•.2 I iM AT ITN~----- -------- ·-----------·----- -- --·--·- --·-

• •o X•.J - -------------

1 iM AT I.!NE 2,3 --.---- ~~--------------------------------------------------------

•(; 2.1 
I iM AT 
I AM AT 
I iM AT 
• 

LINE 2.1 
LINE 2,2 
LINE 2 ,3 ·· -

• G X • .1 ------- ·- . 
I AM AT LINE 2,1 
I AM AT LINE 2,2 -
I iM AT LINE 2.3 
• 

-------· -·------- - ··-· - ·---- ----- --

- PAGE 49 -

• tC THE 'I'' STATEHENT WAS USED TO COMPARE THE VALUE OF 'X' TO T~E 

•C NUMBER 10, AND AS LoNG AS 'x' WAS LESS THAN 1~ C CX•10l LESS 
tC THAN iEROI, THEN THE 'I'' COMMAND WOULD TRANSrER CONTROL BACK TC 
•C THE BEGINNING OF LINE 1~ 1 1 WHEN THE VALU( OF 'X' WAS [QUAL TO 1~ 

•; c CX-11'!1 [QUAL TO i!EROl, TH!:N THE NEXT COMMAND IN Sf!QUENc_E WAS EXECUTED, 
tC WHICH TYPE:O "THAT 1 S .. AI.Ll"; ANO QUff;---- --------- - ---------

• 

tH i ~ i 

1".10 S" Xah!lD ~;1~1 I CX:-tH1;1JI"1'TlfA'r"S"At;L-l"iTITv-·-----

. _•W ___ -·· ------- ------------- --------- -·-------------- - -- ·-

C FOCAL•65 CVJOl 1I•JU~~71 

1;10 S X•X•110 iii cx:11l1.11t "THAT'S ALLl"•llJQ 
------· ------

2; 1~ T lr"TRE VALUE OF X• ",x;l 
2".2111 T I"TRt-V4Ctf£""0F' Xt21T~-;l<t2, I 

• 

. - ------------- -·· ---------

-- ·----- --·-- - . ------ ---
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• 
•G 

TriF' VALUE or X• 1 "!101!1 "' 
THE VALUE OF' Xt2_ IS ~ 1.000 - ------- ---- ---- ----MO- - - --
THE VALUE OF' X• 2.11101!1 

THF" VALUE OF' Xt2 IS • 4,21iiJ0 

THr VALUE OF' X• __ 3_.11111121 _______ _ 

THt VALUE OF' Xt2 IS c 9.000 

THE VALUE OF' X11 

THE VALUE OF' -X" 

T:!E VALUE OF' Xt2 IS • 2!5,001!1 

T~E VALUE OF' Xa - -~ ·_0_01!1 --- -------------- -- ---------------- - --------
THF' VALUE OF' Xt2 IS ~ 36.000 

TfH: VALUE or X !I 7.01110 

THr:: VALUE or Xt2 IS • 49,000 
- --·-· ------ -----------·----

THE VALUE OF' x. 8.001!1 

THE VALUE or Xt2 IS a 64,121210 

THE VALUE or XII 9 oi1HI!0 ---·--- --
THF VALUE OF' Xt2 IS • 81.000 

THE VALUE OF' X• 

100.001!1 

.... .. 
------------------------

THE VALUE OF Xt2 IS a 
Tlfi.T•S AL.Ll - ---- ------- ----------- --- -- --- - - ---- -·· -r --

• 
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• • C IN THIS CASE, ALL. or CROUP 2 WAS PERF'ORMED WH EN T~E VALUE OF ) ' 
•C WAS EQ 'AL. TO SEVE N, L.!NE AND/OR GR OUP NUMBE:RS MAY BE OMITTED 
*C <JUST AS IN THE 'IF'• COMMA ND!, IN WH ICH CASE CONTROL. WI L.L. SIMPL.Y 
•C PASS TO THE NEXT COM MAND IN SE QUENCE (JUST AS IN THE 'IF• COMMA~O), 
•C SOME EX4MP L.E S: 
• 
•H 1.1 

1~10 A I" NUMBERI",X ,I;O <X-712,1\\\ 1 2,2,31G 1,1 
• 
•W 

C F"OCAL•6!5 (VJDl 18•JUL•77 

1~10 A I"NUMBER: " ,X,! ; O <X•7);2,2,31G 1.1 

2.10 T "I AM AT LINE 2.1";1 
2-.20 'r "f AM .4f'1.TNt 2.2"~.~~--
2~30 T "I AM AT LINE 2.!";! 

•Go 
NUMBER19 -- ------------------------- -----· ----
I AM AT LI NE 2 , 3 

NUMBER17 

I AM AT LI NE 2,1 
I AM AT L.I NE 2.2 
I AM 4T LI NE 2.3 

--- --------- ---- -----
NUMBER13 

NiJMBER:2 

NUMBER IS 

I iM AT LINE 2.3 
-------------;---- ------------

NUMBER17 

I AM AT LINE 2.1 
I AM AT LI NE 2.2 
I AM AT LINE 2,3 

NUMBER I 
7~19 • 1.11l 

A !"NUMBERI"•Xo!lO <X~7Io2o2,31G 1.1 

' 
• 
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• •C THE 'INTERRUPT' BUTTON WAS PRESSED TO GET OUT Or THE ABOVE 
•C INFINITE ~OOP, A 'oO' or LIN£ 2.1 WAS PERFO~MEO IF THE VALUE OF 
•C X WAS ~ESS THAN 7, A 'OO' or ~!NE 2,2 WAS P[RrO~H[D tr THE ~ 

•C VALUE WAS EQUAL TO 7• ANO A 1 00 1 Or LINE 2,3 WAS PERroRMED IF' T~E 
•C VALUE WAS GREATER THAN 1. iN A~L CASES, CONTRD~ RETURNED TO THE 
•C NE:)( T STlTtRENT Tif SElYOE"N-c£ -wRT~ORrTHrro-f'fl ""C0MI14Nl:f, l'fOH _____ _ 
•C EXAHP~ESI 

• 
11M 1.1 

1.10_!_!_"NUHBEAI",Xol 10 ()C•712,1,2.2\\o2.3JG i.1 
tW 

C FOCA~·65 (V3Dl 18•JUL•71 

1'.'10 A 1-..NUMB[RI",XifiO CX•rrf,1,2i2;1TG4-;r 

-----r:re T "I 114 lT L 1 NE 2. , 
2;20 T "I AM AT LIN£ 2.1"il 
2·:30 T "I AM AT LIN£ 2.-:J",I 

tG 

--lHIMB"ER: 3 

I iM AT ~INE 2,1--­

NUMBER17 

--r -WAT LIN£ 2,1 
I AM AT ~INE 2,2 
I AM -AT LTNE 2-,1 

NUMB£R:'9 

I il1AT LINE 2,3 

NUMBER: 
?-i9 f loU 

A !"NUMBERI",X,!IO CX;712;1,2;2,31G 1o1 
--- . 

• 

- PAGE 51 -

• •M 1.1 

1~1~ S XaX•110 211 CX-10\\5l1~1JT "THAT•S ALLI",!IJQ 
•2.15 I CX-3l2.2JR 
•w 
C FOCAL•65 CVJOl 18•JUL•7t 

1.1~ S X•X•110 211 CX·5l1:11T "THAT 1S ALLI",IIJQ 

2.Hl T !, " hiE VAL.Ut _Q_f' h "1_x_;j _ __ _ -------------------- ___ _ 
2~15 I CX•1)2,2JR 
2.20 T I"THE VALUE OF X•2 IS 1 n,Xt2ol 

•C 
TH( __ VAL_UE Or x, ____ j ,eJ!_f ____ _ 

THE VALUE or Xt2 IS • 

THE VALUE or x, 
T~E VALUE or _ ~·-~ IS _! ___ !_!!!!____ __ 

THE VALUE or X• 

THE VALUE or X. 

THE VALUE or X• 
-- -THif ,-s A~L I 

• • 

3.0011 

4 .ue 

tC IN GROUP 2, AT UN£ 2·;u , -TF~E -'lr·• ST AT£l1E:N'r TRANJF'FJf[O CO"JI.-,"RtL --
tC TO LINE 2,2 !OUTPUTTING Xt21 AS LONG AS X WAS ~ESS THAN J, IN 

--,c ALl OTHCR CASES, (f.ro - !HMEOIJTCTR"tiUR'Nr F'ROM "GFrou" 1-wATEffiOiEC~ ­
tC MOR[ ~XAMPLESI 

• •S X.21!110 2 

TH£ VALUE or Xw 
• .S )(•110 2 

THE VALUE or X!1 

THE VALUE or Xt2 IS • 
• tS Xe2010 2,2 

~~r VALU[ or Xt2 IS • 
• 

1olll00 
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• •C ANOTHER 'DO' CO~MANC CAN BE ENCOUNTERED ANYTIME AF"TER A 'DC' 
•C COMMA ND H,t,S TRANSF'EREC CONTROL TO A LINE OR CROUP, ; OCAL PROCESSES 
•C THIS 'DO' COMMAND, BY R£MEMBERINC THERE TO COME BACK TO, TRA~SfERI~C CCNT lL 
•C TO THE LINE OR CROUp, AND W~E N CONTROL RETURNS, IT WILL BE TC T~E LAST 
•C PLACE REMEMBERED, THEN WHEN THE F"!RST 'DO' IS OVER, CONTROL WILL RETURN 
•C TO THE NEX,. COMMAND HI Sl:QUfNCE D:F"'rrRIHE>-~-S"T roo, -. TJ.IUS -,l'rO• --
•C COMMANDS CAN BE NESTED. THtRE IS NO IMPLIED LIMIT ON THE DEPTH TO 
•C WHICH fOCAL 'DO' COMMANDS MAY BE NESTED, SOME tXAM,LESI 
• 

C fOCAL•6s-· (V30.l18;;Jl.)L-;'f,----- -

1~1 Z S XcX•1l0 211 IX-5l1~11T "THAT'S ALLl",!!IQ 

2.13 T I,"THE VALUE Or II= "oX-;1 
2.15 I IX"3l2.21R 
2 • 2 0 'r I ""TffE- VlCot:- Or)rf2! Sf'~";-xr,!.,-r--

• :-1 2.15 

2~15 I IX•3)2,2lD JJR 
•3.1 T !"THE VA~Uf_Q~X_!3 1S; 11 ,Xt3,l 
•W 

C fOCAL•65 (V30l 18•JUL•7? 

1~10 S X•X•1l0 211 <X-5l1~11T "THAT'S ALLI",!IIQ 

2 . 1e T I , " T ffE ·n LlJr-13;-n--,-.,x-;-r-
2~15 I IX·3l2.21D JIR 
2.20 T I"THE VALlfE or Xf2 IS 8 n,Xt2,1 - -·-------·-

3.Hl T l"THE VALUE or Xt31S -~~ ., ... x,~.l 

•Go ------------ -- ·-------

THE' VALU( OF' X• 1. 0011l 

Ti.fr VALUE or Xt2 IS • 1.000 

THr. v•LUE: or x-. --- 2.001 _____ ------· -------- ---------------- -----

HI£ VALUE or Xt2 IS ~ 4.000 

THr VALUE or X• 3.000 

THr. VALUE or Xt3 T!> . - ---:!7.0"00 

THF: VALUE or x. 4.0011 

THr. VALUE or Xt3 IS • 64.000 

THr VALUE or x•- -· 5.0011 

THE' VALUE:- or Xt3 rs -" 125.01110 
TLii. T ' S Al.LI 

I 
• 
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• 
•C NOW, IF" THE VALUE OF" X IS GREA TER THAN, OR £QUAl. TO 3, THE VALUE 
•C Or Xt3 IS OUTPUT INST[AO Or THE VALUE OF' Xt2, THE 'DO' COMMAND 
•C IS A VERY USErUL rAcll.ITY, AND GREATLY INCREASES THE PO~ER 
•C Or rOCAL, THE 'Ir' COMMAND PROVIDES A fACILITY TO PERfORM A 'GC TO' 
•C BASED ~ PON THE VALUE Or AN i.RITHMETIC EXPRESSION, THE 'ON' COM~AND 
•C PROV I OES THE ABiLITy 10pltlf,ORI-l A f!ro•- eOHifiNO BAS£0 ci~ THC9 ALCC . 
•C Or AN ARITHMETIC EXPRESSION; IT WORKS IN THE SAME HA NNER AS THE 'IF'' 
•C COMMAND, BUT INSTEAD Or TRANS,ERING COMPLEtELY TO TWE SPECifiED LI ~t 
tC OR GROVP, A 1 00 1 COMMANO Or THE SPEC!F'IED l.!Nt OR CROUP IS PERfCRMED 
•C AND, WHEN THE 'DO' cOMES BACK, TH£ NEXT STATEMENT i N SEQUENCE 15 
•C EXECUTED fi!Y fOCAiu_ AS IN_~O~l1~J._S~~~~N_'!'_!AL..l!_ROCESSING, _ SOtfE_ E}AMPL£51 
• • •E t.LL 
•W 

C . f0CAL•6~ 1 Vt~l~~JU~•77 

•1'.1 A l"NUMBERJ",X.IIO CX;?l2 ','1,~~·2·~l~ 1.1 
• t2.1 T "I AM AT LINE 2.1",1 
•2:2 T "I AH AT LINE 2.2"•1 
•2.3 T ~-~- AH AI L_!_N~ _2,3:...."..!.•..!.1 ____________________ _ 
• •W 

C F'OCAL•65 IV3Dl 18•JUL•77 

f.Hl A I"NUM8E_RI",~•.!J9 C~::!J!.o_!_•2•2•2,3JG 1-i. 
-~-~~-----

2.10 T "I AM AT LI N£ 2·1"il 
2·.'20 T "I AM AT LIN£ 2.2"i! --------- ·---· 
2~30 T "I AM AT LI N£ 2.3";! 

•G 

NUMBER13 

I i.M AT LINE 

NUMBER:? 

I AM AT LINE 

NUMBER:9 

I AM AT LINE 

NUMBER:-4 

I AM AT I.INE 

NUMBER: 
?-19 It 1·10 

• 

2.1 

----
2.2 

2,3 

2.1 

------ --- ------
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• •C ANOTHER 'DO' CO~MANC CAN BE ENCOUNTERED ANYTIME AF"TER A 'DC' 
•C COMMA ND H,t,S TRANSF'EREC CONTROL TO A LINE OR CROUP, ; OCAL PROCESSES 
•C THIS 'DO' COMMAND, BY R£MEMBERINC THERE TO COME BACK TO, TRA~SfERI~C CCNT lL 
•C TO THE LINE OR CROUp, AND W~E N CONTROL RETURNS, IT WILL BE TC T~E LAST 
•C PLACE REMEMBERED, THEN WHEN THE F"!RST 'DO' IS OVER, CONTROL WILL RETURN 
•C TO THE NEX,. COMMAND HI Sl:QUfNCE D:F"'rrRIHE>-~-S"T roo, -. TJ.IUS -,l'rO• --
•C COMMANDS CAN BE NESTED. THtRE IS NO IMPLIED LIMIT ON THE DEPTH TO 
•C WHICH fOCAL 'DO' COMMANDS MAY BE NESTED, SOME tXAM,LESI 
• 

C fOCAL•6s-· (V30.l18;;Jl.)L-;'f,----- -

1~1 Z S XcX•1l0 211 IX-5l1~11T "THAT'S ALLl",!!IQ 

2.13 T I,"THE VALUE Or II= "oX-;1 
2.15 I IX"3l2.21R 
2 • 2 0 'r I ""TffE- VlCot:- Or)rf2! Sf'~";-xr,!.,-r--

• :-1 2.15 

2~15 I IX•3)2,2lD JJR 
•3.1 T !"THE VA~Uf_Q~X_!3 1S; 11 ,Xt3,l 
•W 

C fOCAL•65 (V30l 18•JUL•7? 

1~10 S X•X•1l0 211 <X-5l1~11T "THAT'S ALLI",!IIQ 

2 . 1e T I , " T ffE ·n LlJr-13;-n--,-.,x-;-r-
2~15 I IX·3l2.21D JIR 
2.20 T I"THE VALlfE or Xf2 IS 8 n,Xt2,1 - -·-------·-

3.Hl T l"THE VALUE or Xt31S -~~ ., ... x,~.l 

•Go ------------ -- ·-------

THE' VALU( OF' X• 1. 0011l 

Ti.fr VALUE or Xt2 IS • 1.000 

THr. v•LUE: or x-. --- 2.001 _____ ------· -------- ---------------- -----

HI£ VALUE or Xt2 IS ~ 4.000 

THr VALUE or X• 3.000 

THr. VALUE or Xt3 T!> . - ---:!7.0"00 

THF: VALUE or x. 4.0011 

THr. VALUE or Xt3 IS • 64.000 

THr VALUE or x•- -· 5.0011 

THE' VALUE:- or Xt3 rs -" 125.01110 
TLii. T ' S Al.LI 

I 
• 
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• 
•C NOW, IF" THE VALUE OF" X IS GREA TER THAN, OR £QUAl. TO 3, THE VALUE 
•C Or Xt3 IS OUTPUT INST[AO Or THE VALUE OF' Xt2, THE 'DO' COMMAND 
•C IS A VERY USErUL rAcll.ITY, AND GREATLY INCREASES THE PO~ER 
•C Or rOCAL, THE 'Ir' COMMAND PROVIDES A fACILITY TO PERfORM A 'GC TO' 
•C BASED ~ PON THE VALUE Or AN i.RITHMETIC EXPRESSION, THE 'ON' COM~AND 
•C PROV I OES THE ABiLITy 10pltlf,ORI-l A f!ro•- eOHifiNO BAS£0 ci~ THC9 ALCC . 
•C Or AN ARITHMETIC EXPRESSION; IT WORKS IN THE SAME HA NNER AS THE 'IF'' 
•C COMMAND, BUT INSTEAD Or TRANS,ERING COMPLEtELY TO TWE SPECifiED LI ~t 
tC OR GROVP, A 1 00 1 COMMANO Or THE SPEC!F'IED l.!Nt OR CROUP IS PERfCRMED 
•C AND, WHEN THE 'DO' cOMES BACK, TH£ NEXT STATEMENT i N SEQUENCE 15 
•C EXECUTED fi!Y fOCAiu_ AS IN_~O~l1~J._S~~~~N_'!'_!AL..l!_ROCESSING, _ SOtfE_ E}AMPL£51 
• • •E t.LL 
•W 

C . f0CAL•6~ 1 Vt~l~~JU~•77 

•1'.1 A l"NUMBERJ",X.IIO CX;?l2 ','1,~~·2·~l~ 1.1 
• t2.1 T "I AM AT LINE 2.1",1 
•2:2 T "I AH AT LINE 2.2"•1 
•2.3 T ~-~- AH AI L_!_N~ _2,3:...."..!.•..!.1 ____________________ _ 
• •W 

C F'OCAL•65 IV3Dl 18•JUL•77 

f.Hl A I"NUM8E_RI",~•.!J9 C~::!J!.o_!_•2•2•2,3JG 1-i. 
-~-~~-----

2.10 T "I AM AT LI N£ 2·1"il 
2·.'20 T "I AM AT LIN£ 2.2"i! --------- ·---· 
2~30 T "I AM AT LI N£ 2.3";! 

•G 

NUMBER13 

I i.M AT LINE 

NUMBER:? 

I AM AT LINE 

NUMBER:9 

I AM AT LINE 

NUMBER:-4 

I AM AT I.INE 

NUMBER: 
?-19 It 1·10 

• 

2.1 

----
2.2 

2,3 

2.1 

------ --- ------
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• •C THE 'INTERRUPT' BUTTON WAS PRESSED TO GET OUT Or THE ABOVE 
•C INFINITE ~OOP, A 'oO' or LIN£ 2.1 WAS PERFO~MEO IF THE VALUE OF 
•C X WAS ~ESS THAN 7, A 'OO' or ~!NE 2,2 WAS P[RrO~H[D tr THE ~ 

•C VALUE WAS EQUAL TO 7• ANO A 1 00 1 Or LINE 2,3 WAS PERroRMED IF' T~E 
•C VALUE WAS GREATER THAN 1. iN A~L CASES, CONTRD~ RETURNED TO THE 
•C NE:)( T STlTtRENT Tif SElYOE"N-c£ -wRT~ORrTHrro-f'fl ""C0MI14Nl:f, l'fOH _____ _ 
•C EXAHP~ESI 

• 
11M 1.1 

1.10_!_!_"NUHBEAI",Xol 10 ()C•712,1,2.2\\o2.3JG i.1 
tW 

C FOCA~·65 (V3Dl 18•JUL•71 

1'.'10 A 1-..NUMB[RI",XifiO CX•rrf,1,2i2;1TG4-;r 

-----r:re T "I 114 lT L 1 NE 2. , 
2;20 T "I AM AT LIN£ 2.1"il 
2·:30 T "I AM AT LIN£ 2.-:J",I 

tG 

--lHIMB"ER: 3 

I iM AT ~INE 2,1--­

NUMBER17 

--r -WAT LIN£ 2,1 
I AM AT ~INE 2,2 
I AM -AT LTNE 2-,1 

NUMB£R:'9 

I il1AT LINE 2,3 

NUMBER: 
?-i9 f loU 

A !"NUMBERI",X,!IO CX;712;1,2;2,31G 1o1 
--- . 

• 

- PAGE 51 -

• •M 1.1 

1~1~ S XaX•110 211 CX-10\\5l1~1JT "THAT•S ALLI",!IJQ 
•2.15 I CX-3l2.2JR 
•w 
C FOCAL•65 CVJOl 18•JUL•7t 

1.1~ S X•X•110 211 CX·5l1:11T "THAT 1S ALLI",IIJQ 

2.Hl T !, " hiE VAL.Ut _Q_f' h "1_x_;j _ __ _ -------------------- ___ _ 
2~15 I CX•1)2,2JR 
2.20 T I"THE VALUE OF X•2 IS 1 n,Xt2ol 

•C 
TH( __ VAL_UE Or x, ____ j ,eJ!_f ____ _ 

THE VALUE or Xt2 IS • 

THE VALUE or x, 
T~E VALUE or _ ~·-~ IS _! ___ !_!!!!____ __ 

THE VALUE or X• 

THE VALUE or X. 

THE VALUE or X• 
-- -THif ,-s A~L I 

• • 

3.0011 

4 .ue 

tC IN GROUP 2, AT UN£ 2·;u , -TF~E -'lr·• ST AT£l1E:N'r TRANJF'FJf[O CO"JI.-,"RtL --
tC TO LINE 2,2 !OUTPUTTING Xt21 AS LONG AS X WAS ~ESS THAN J, IN 

--,c ALl OTHCR CASES, (f.ro - !HMEOIJTCTR"tiUR'Nr F'ROM "GFrou" 1-wATEffiOiEC~ ­
tC MOR[ ~XAMPLESI 

• •S X.21!110 2 

TH£ VALUE or Xw 
• .S )(•110 2 

THE VALUE or X!1 

THE VALUE or Xt2 IS • 
• tS Xe2010 2,2 

~~r VALU[ or Xt2 IS • 
• 

1olll00 
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• 
•G 

TriF' VALUE or X• 1 "!101!1 "' 
THE VALUE OF' Xt2_ IS ~ 1.000 - ------- ---- ---- ----MO- - - --
THE VALUE OF' X• 2.11101!1 

THF" VALUE OF' Xt2 IS • 4,21iiJ0 

THr VALUE OF' X• __ 3_.11111121 _______ _ 

THt VALUE OF' Xt2 IS c 9.000 

THE VALUE OF' X11 

THE VALUE OF' -X" 

T:!E VALUE OF' Xt2 IS • 2!5,001!1 

T~E VALUE OF' Xa - -~ ·_0_01!1 --- -------------- -- ---------------- - --------
THF' VALUE OF' Xt2 IS ~ 36.000 

TfH: VALUE or X !I 7.01110 

THr:: VALUE or Xt2 IS • 49,000 
- --·-· ------ -----------·----

THE VALUE OF' x. 8.001!1 

THE VALUE or Xt2 IS a 64,121210 

THE VALUE or XII 9 oi1HI!0 ---·--- --
THF VALUE OF' Xt2 IS • 81.000 

THE VALUE OF' X• 

100.001!1 

.... .. 
------------------------

THE VALUE OF Xt2 IS a 
Tlfi.T•S AL.Ll - ---- ------- ----------- --- -- --- - - ---- -·· -r --

• 
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• • C IN THIS CASE, ALL. or CROUP 2 WAS PERF'ORMED WH EN T~E VALUE OF ) ' 
•C WAS EQ 'AL. TO SEVE N, L.!NE AND/OR GR OUP NUMBE:RS MAY BE OMITTED 
*C <JUST AS IN THE 'IF'• COMMA ND!, IN WH ICH CASE CONTROL. WI L.L. SIMPL.Y 
•C PASS TO THE NEXT COM MAND IN SE QUENCE (JUST AS IN THE 'IF• COMMA~O), 
•C SOME EX4MP L.E S: 
• 
•H 1.1 

1~10 A I" NUMBERI",X ,I;O <X-712,1\\\ 1 2,2,31G 1,1 
• 
•W 

C F"OCAL•6!5 (VJDl 18•JUL•77 

1~10 A I"NUMBER: " ,X,! ; O <X•7);2,2,31G 1.1 

2.10 T "I AM AT LINE 2.1";1 
2-.20 'r "f AM .4f'1.TNt 2.2"~.~~--
2~30 T "I AM AT LINE 2.!";! 

•Go 
NUMBER19 -- ------------------------- -----· ----
I AM AT LI NE 2 , 3 

NUMBER17 

I AM AT LI NE 2,1 
I AM AT L.I NE 2.2 
I AM 4T LI NE 2.3 

--- --------- ---- -----
NUMBER13 

NiJMBER:2 

NUMBER IS 

I iM AT LINE 2.3 
-------------;---- ------------

NUMBER17 

I AM AT LINE 2.1 
I AM AT LI NE 2.2 
I AM AT LINE 2,3 

NUMBER I 
7~19 • 1.11l 

A !"NUMBERI"•Xo!lO <X~7Io2o2,31G 1.1 

' 
• 
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• •C CONTROL SIMPLY PASSES TO THE NEXT COMMAND IN SEQUENCE CTHE 'GCTO'I 
•C WHEN THE VALUE or X WAS LESS THAN StV£N, THUS, NOiH!NG WAS DONE . 
•C WHEN THE VALUE or X WAS LESS THAN SEVEN, HERE IS A VERY POWERr~L 
•C rEATURE Or rOcAL. ANYPLACE A LINE NUM9ER OR A GROUP NUMBER COULD 
•C NORMALLY BE USED IN A rOCAL STATEMENT, AN ARITHMETIC EXPRESSION CAN 
•C BE IJSEDIRrR£"1NS"T~-IffE-AR11HMETIC txPR[S"STON rr·muC£0 "TO ""A Slmr· 
•C NUMBER or THE roRM •GG,SS' AND THAT VALUE IS USED AS THE LINE A~O/OR 
•C CROUP NUMSER·, THIS ALLOWS lOCH PAR.lMtTERS TO U VARIABLE QUANTrTIES, 
•C NOTEI IF AN ARITHMETIC [~PRESSION IS USED, IT MUST NOT BEGIN WITH A 
tC - DICIT·, THUS •x+;1 1 lS OK, 8\IT '1•X' lS NOT, 
•C 

-··- -.-c-so~fCOA~l:Ut 

• • tE 1 
•If 

X0i l'l)Z 

• tOO X 
. -·T"Af1n , 

I AM AT I.INE 2,2 
T .llt . A"n:TNE 2-;r- -

• •t:r x.--; 1 -

I iM _AT Ll_~NE~2~·~1------------------------------------------------­• tO X•.2 I iM AT ITN~----- -------- ·-----------·----- -- --·--·- --·-

• •o X•.J - -------------

1 iM AT I.!NE 2,3 --.---- ~~--------------------------------------------------------

•(; 2.1 
I iM AT 
I AM AT 
I iM AT 
• 

LINE 2.1 
LINE 2,2 
LINE 2 ,3 ·· -

• G X • .1 ------- ·- . 
I AM AT LINE 2,1 
I AM AT LINE 2,2 -
I iM AT LINE 2.3 
• 

-------· -·------- - ··-· - ·---- ----- --
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• tC THE 'I'' STATEHENT WAS USED TO COMPARE THE VALUE OF 'X' TO T~E 

•C NUMBER 10, AND AS LoNG AS 'x' WAS LESS THAN 1~ C CX•10l LESS 
tC THAN iEROI, THEN THE 'I'' COMMAND WOULD TRANSrER CONTROL BACK TC 
•C THE BEGINNING OF LINE 1~ 1 1 WHEN THE VALU( OF 'X' WAS [QUAL TO 1~ 

•; c CX-11'!1 [QUAL TO i!EROl, TH!:N THE NEXT COMMAND IN Sf!QUENc_E WAS EXECUTED, 
tC WHICH TYPE:O "THAT 1 S .. AI.Ll"; ANO QUff;---- --------- - ---------

• 

tH i ~ i 

1".10 S" Xah!lD ~;1~1 I CX:-tH1;1JI"1'TlfA'r"S"At;L-l"iTITv-·-----

. _•W ___ -·· ------- ------------- --------- -·-------------- - -- ·-

C FOCAL•65 CVJOl 1I•JU~~71 

1;10 S X•X•110 iii cx:11l1.11t "THAT'S ALLl"•llJQ 
------· ------

2; 1~ T lr"TRE VALUE OF X• ",x;l 
2".2111 T I"TRt-V4Ctf£""0F' Xt21T~-;l<t2, I 

• 

. - ------------- -·· ---------

-- ·----- --·-- - . ------ ---



- PAGE 48 -

• •C T~E SEQUENCE or COMMANDS iN LINE 1 1,1' ADDED ONE TO THE VA~UE CF 'X'o 
•C PE Pr ORMED THE COMMANDS ON LIN£ '2,1'• THEN TRANSFEREO BACK TO t~E BECI~NING 
•C or LINE '1·1' AGAIN. THIS SEQUENCE Or COMMANDS WOU~O HAVE 
•C CONTIN~ ED TO DO THIS AD INFINITUM, THIS IS CALLED AN 'INFINITE LOCP•, 
•C SI NC E THERE IS NO WAY (NORMA~~Yl TO STOP EXECUTION, IN THIS CASEo 

.. 
oC I PRESSED THE 'HlTERRUPT"1 BUTrON 1Jffi1Y" tuMPUl'tR~ - WH [CH CAUSID -A-- -----· -­
•C FOCAL ERROR, STOPPING THE EXECUTION, AND PRINTING THE APPROPRIATE 
oC ERROR MESSAGES. WHAT Ir WE WANTED TO OUTPUT ONLY THE FIRST 10 ~ALU!S 
•C or •x•, THE N CAUSE THE PROGRAM TO STOP? EXAHP~[I 
• 

C t0CAL•65 (VJOl 18•JUL•71 ·--------
1~1 0 S X=X•110 2.111 CX•1el1,iiT "THAT'S ALLl"ollJQ 

2~1~ T I,"T~E VALUE Or x~ ",x;: 
•Go 
THE VALUE or X• 

THE VALUE OF' X11 

THE VALUE OF' X• 

THE VALUE OF' x. 
THr VALUE OF' x. 
THE VALUE OF' X!! 

THr. VALUE OF' x. 
THF: VALUE OF' X8 

THE VALUE or XQ 

THE VALUE or X• 
THiT•S Al.~l 

• 

6o0I'JIIl ----
7. 01!10 

8.001!1 

1e.001!1 

.. 

• 
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• •1~1 A l,"NUMBER:",Xol;O CXloYIT "CONTINUING ON 1·1"oliG 1.1 
• •S Yc2.1 
• 
•C 

NUMBER:~1 

CONTINUING ON 1•1 

NUMB£_R: 1 

CONTINUIN~ 0~ 1,1 

NUMBER:!!! 

I AM 4T UNE 2,1 
CONTINUING ON1;1 

NUMBERIYI2,2 

CONTINUING ON 1.1 

NUMBER II!! 

I iM AT LINE 2,2 
CONTINUING ON 1,1 

_NUMBER I Y•? 

CONTINUING ON 1,1 

NUMBE:R:e 

I iM AT L.INE 2,1 
I AM AT L.INt 2.2 
I AM AT LINE 2 , 3 
CO~TINUING ON 1~1 

NUMBER:4 

CONTINUING ON f.-1.-- -·---

NUMBER1•1 

CONTINUING ON 1,1 

NUMB(R: 
?-19 • 1.10 

---- - ------·--

A l,"NUMBERI",X,!JO (XloYiT "CONTINUING ON 1·1" 1 !JG 1,1 

• 
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--- - ----- ,1 __ 

• •C THE 'Y•2' ABOVE S!M~LV StT THE VALUE or 'Y' TO 2, INPUT THAT 
•C VALUE IN THE 'ASK' cOMMAND, ASSIGNED IT TO THE VARIABLE •X•, THE 
•C VALUE or THE EXPRESSION IN tHE 'ON' COMMAND WAS THEN GREATER THA~ 
•C i!ERO, SO rOCA[ CONTINUED ON LINE 1.1. HOWEVER, THE VALUE or Y ·~AD 
•C BEEN CHANGED TO 2, SO WHEN THE NEXT TIME A NUMBER WAS ASKED FOR, A 
•C i!ERO WA S" LNT!R(ll, rxr W"4S -S[ITIJ~ERtr;liNn· "tl.f£ - 'Oll-r-c-oR!fiND __________ ___ _ 

•C PERrORM[D GROUP 'Y' <GROUP 2 IN Tk!S CASE), AND THEN RETURNED TC 
•C CONTINUE ~ROCESS(NG THE NEXt SEQUENTrAL STATEMENT, - -
•C THE CAPABILITY TO ALLOW AN EXPRESSION TO DETERMINE THE VALUE Or 
•C A LINE OR GROUP NUMBER EXPANDS THE POWER or rOCAL I 

• • •C SOMETIMES A COMPUTER PROGRAM MUST REPEAT A PROCESS OVER AND OVER 
•C SEVERAL TIMES CREMEM9ER; COMPUTERS ARE GOOD A~ TH!SI, W£ HAVE SEEN 
tC ONE WAY TO 00 THIS IN rOCAL ALREADY, A VARIABLE CAN BE USED AS A 
•C COU:-.;T£R A~O GET INCREMENTED COR OECREl1tNT£0} EACH ifM£- THE PUT ICUL41f 
•C PROCESS IS CONE, AN 'I'' OR 'ON' STATEMENT CAN BE USED TO DETERMINE 
ii"C"IrlllrPROCESS IS TOirllON[ AGAIN 8V nSTlNG 1M£ VliOUE or !Rr-------­

•C COUNTING VARIABLE, AN !XAH~LE rOLLOWSI 

• tE A 
•W 

·-- ·c F"OC~U (V301 11•JUL•7t 

•1 ~ 1 A l"lM18EIHtr,c-, I 
• •1'.1 A l"tNlt"R -BEGINl'ffNGo tNC"REHtNT, ~MO -tN01t«i U~UtSI "•l,l,Eol -
11; 2 T "A P~OCtSS WITH 91 "•Ioiii CCBII•l)•E11.2o1~21Q 

• . ----
•W ______ Jl 

• 

----------------- ------

--- -------

--- ------------

-· • 
I[ ALL 
•2~1 T l,"TH[ VALUE Or XI tt,X,I 
•W 

- PAGE -47 -

_C rg~Al.•~5 C VJO )_ ~-8•JIJ_l.•_7_7 ____ _ ---------- ----------

2; 10 T I,"THE VALUE Or k• ",x;t 

•S X•110 2,1JS X•21D 2.1 

. THi VAt.UE QF' X• 

THE VALUE OF' Xw 
...1 t.il~'--------- ----------------------

2. 01118 
• 
•1~1 S X•X•1JD 2.11G 1.1 
•W . 

-- C FOCAL;-6; -(Vi[i"l - 11-;JUL•77 

1~10 S X•X•11D 2.110 i,l 

2;10 T !, 11 TH£ VALUE Or X• R,x;l 

• 
•Go 

------------- ---------- ---------

THE VALUE: or Xw 

____ T~£ _VA~Ut -~F:_ X~--~ ._e_el - - --------------------

TH£ V 4L UE or Xw _____ 3, I'JU 

THE VALUE or Xw 

THE VALUE or x~ 6.008 ------- ~ ---·---

THE VALUE or x. 7.eu 
- ---- -- ---- ----

TH£ VALUE OF' x. 8oi'J011 --- -----
THE VALUE OF' X• 9,si'Jt -- -- - -
THE VALUE OF' X. 10.0011 

THE VALUE OF' X• 11.001!1 
- -----------

THE VALUE or x. 12.0011 

7·19 • 2,UJ 

• 
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• •C ~HE 'DO 2,1' REMEMB[R[D W~ERE TO COHE BACK TO, TRANSFERED CO~TRO~ 

•C TO LI NE 2,1, AND BECAN EXECUTING THE COMMANDS T~ERE, THE 'GCTO• cOM~A~O 

•C AT lHE END or LINE 2.1 TRANSFERED CONTROL TO LINE 2,3 WITHOUT FCCAL EVER 
•C HAVING ENCOUNTERED A CARRIAGE RETURN, THUS COMMANDS ON LINE 2.~ W~ERE 

•C EXECUTEO UNTIL A CARRIAGE RETURN WAS ENCOUNTERED AT THE END Or LINE 2,3, 
•C AT ~iHICH TIME FOCAL RrTURNEO TO THE' PLACE IT REMEMB"[R£0 TO GO B.lCI( T"C __ _ 
•C <AFTER THE '00 2.1'>• SAW NO MORE COMMANDS THERE, SO IT QUIT, 
•C MOPE EXAMPLES: 
• 
·~ 
C F"OCAL,.65 (V30l 18.;.JuL•7' ___ -

2:10 T "I AM EXECUTING COMMANDS ON ~IN£ 2,1"ol1G 2,3 
2.2 ~ T "I AM EXECUTING COMMANDS ON ~INE 2,2" 1 1 
2~30 T "I AM EXECUTING COMMANDS ON ~IN£ 2,3"ol 

•G 2.1 - .. -- - . ------ --- ---------------

I AM EXECUTING COMMANDS ON LIN£ 2.1 
I iM EXEC~TING COMMANDS ON LIN[ 2·3 
• 
•G 2.2 
I iH EXECUTING COMMANDS ON LINE 2.2 
I :AM EXECuTING COH11ANDS "ON LlN£ 2.:r·---- ------- ------

• 
•Oo 2.2 
I AM EXECUTING COMMANDS ON LINE 2.2 
• •D 2.31D 2,2JT "THAT'S ALLI"II 
I iH EXECUTING COMMANDS Ofn~lNt 2,3--------------
I AM EXECUTING COMMANDS ON LINE 2.2 
THAT'S ALL! 

• 

.. 

.. 

.. 

·--------- ----- - -------~------ -- -- --- -----· --+--

• 
•Go 
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ENTER BEGINNI NG, I NCREMENT; ANO ENDI NG VA~UES: 1 1 1 1 5 

A PROCESS WITH B• 1ofl'il0 
A PROCESS WITH 8· 2 . e0e 
A PROCESS wiTH B• 3,1!01!1 

4o0'ill!l 
5.01!10 

A PROCESS WITH B: 
A PROCESS li!TH B= 
• •Go ------- ------------

ENTER BEGINNING, INCREMENT; ANO ENDING VALUES: 1 1 2o7 

A PROCESS WITH B• 1.001!1 
A PROCESS WITH Ba 3.000 
• PROCESS WITH Sa - __ 2.1!100 
;.. PROCESS WIT~f Ba 7o0iil0 
• 
•Go 

EfiJTER BEGINNING , INCREMENT; ANO I:NOI NG VI\L.UES: 1~2,11!1 

• PROCESS WitH h 
---1: H! ______ 

• PROCESS WIT~ B• 3,U0 
A PROCESS WITH B• 5.U0 
• PROCESS WITH 8• 7. 01!10 
A PROCESS WITH Ba 9.100 
• --- -·-··- --·- ---• 

-- - ------- ------
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- . -----·- -- -- ---------------------- ·--······----

• • 
•C THE ABOVE EXAMP~E AIK£0 roR THREE VA~UES, A BEGINNING ('8'1• •C THE GOTO COMMAND DOES NOT REMEMBER ANY P~ACE TO RE!URN TO, 

tC AN INCREMENT <'1 1 1, AND AND ENDING VA~UE <'E'I• THE COMMANDS AT ~INE •C NOW NOTE THE ACTION or THE tQO' COMMAND: 

•C 1. 2 roRM A LOOP, WHERE THE I TYPE' COMMAND IS EXECUTED, THE ,. t 

•C INCREMENT IS ADfi£0 TO 'B' <~NO 9EC0MES THE NEW VA~U£ or '8'1• ~~0 THEN •8• . •Do 2 . 1 
•C IS COMPARED TO 1 E', THE ENDING VAI.UE, I r '8' IS ~ESS THAN, OR EQUAl. TO, 'E' 1 iM EXEC uTING C()M}~~NQ_!! O_N !..H!E _ _i, 1. _ ________ _ 
•C THEN "CONTT<OL-· CETS TRANS,ERUCIJACir TO LOIN£ T;2- ANU...,..I'fL'1"'11'"£T- TI"!IK;(l'f0···1!" ____ . it - . 
tC EXECUTED AGAIN, lr THE VA~UE or 'B' IS GREATER THAN •E•, THEN CCNTROI. tOO 2 . 2 
•C PROCEEDS TO T~E NEXT IIATEHINT IN "SEQUENCE, 11HIC"H STOPS- l"HE PROGRAM, . - I iM EXECUTING COMMANDS ON LINE 2.2 
eC THIS TYPE Dr LOOP IS OrTEN REQUIRED IN COMPUTER PROGRAMS, SO F'OCAI. t 
•C PROVIDES A MORE COMPACT METHOD F'OR DOING A ~OOP ~F' THiS TYPE, THE tDO 2. 3 
tC 1 F'OR 1 COMMAND ALLOWS THE PROGRAMMER TO P[RroRH A ~OOP IN THIS I iH EXEC '-'T I NJI _COMH.A"!DS. .ON . L I.NI . .2 •-~ __ .. ---------· ___ _ ___ __ _ -------· _ 

•C HA"NNElr,- lrfTS--nlf!TLDOK Af TRL".U"OVr~l-;IIOilTliW . A 'Flllr'I:Ull,.-- - --- • 

•C USED I NSTUO OF' TH~ _'I ~.'_ ~go_P, __ tO 2, 21 T "THE • CO' COMMAND RETURNED HERE" tll 0 2, 31 T "MORE COHHAIIDS •ON THIS ~ 1111 

• I iH EXEC UTING COMMANDS ON ~INE 2.2 

•£ A THE 1 00' COMMAND RETURNED HERE 
• --- ----- ----- -----·-- ------. I iM EXEC PTING COMMANDS ON ~IN£ 2.3 

t1','1 A !"BEGINNING, lNcREM!NT, ENDING VA~UEt ";s;I;EirOR Xaii,I.EIT "A ftROCESS _140_R_E cOM"!A_NO$ (JN _TI-IJS_I..I .~j; _________________ _ 

.• _lii_(TH ' X•"rXtl • 
•W __ , ___ ...,.__ t 

-·--- ·- ------·--- ·-----·- •H 2,1 

---- - 2~10 T "I AH EXECUTING COHMANOS ON ~INE 2,1",11G t;~-

1~1~ A I"BEGINNING, INC~EMENT; ENDING VA~UE: "•BolrElrDR XaBoltEIT "A ~~OCESS • 

•Go 
wlTH X•",x,l ·---· 4iW 

BEGINNING, INCREMENT, ENDING VAI.UEI 1r1•5 
A PROCESS W ITA X. 1. 0111! -
A PROCESS WITH Xa 2.11!111! 

-•---n-oers-s -wnH h :s.ns 
A PROCESS WITH X• 4.010 
A PRocrss~nH-x• !J.ne 
• •co - -----
srcrN~lnfCRIRENT, ENgiNij Vl~UEI lr2t7 
A PROCESS WITH X• 1,11!111! 
A PROC(SS WfTWlC.- --:s·;nr ·----------···--------------- --- --- - --

A PROCESS WITH X• 5,11!10 
A PROCESS WITH x.-·--·t.·e.-e----
t 
•G~ - - -. -

BEC!NN!NG, tNCREHEWT, -niti1N"G VAI;t/!r-.iSill~- ---------·- -----­

A PROCESS WITH X• •3.0111! 
A PROCESS WlTH X. . - •2";11!111! ----- --- --- -·- ---·- ---- ·--- --- ------ -. 

A PROCESS WITH X• •1.0111! 
A PROCESS ·wliH x.- -- --z;-ne-
A PROCESS ~ITH Xe 1.11!10 
A PROCESS WlTH X• -2.QJ1B -- --------··--· ---- --··-----·-

A PROC(SS WITH X• 3,0111! 
• 

• 

---- ---- ----- ---- ---

-- ------------------------------ -

C rOCAL•6!J CV3DI 1S•JU~~7t 

2~111! T "I AM EXECUTING COHM,NDS ON LINE 2.1"oi1G 2~3 -

2~2~ T "I AH EXECUTING COMMANDS ON ~IN£ 2.2"•1 
- :!";"3~ T "l AM EXECUTfNc- "COl1"MANCS--Otf1;1Nt"~ ,""3"1 1 

- ----- ··-·- ---- - ------• 
•Do 2.1 
i iH fXEC UT INC COHHANlls ON LINt 271 -
I ~H. E.XE~~'TJ..t<j~---~0_!1_H~N_D~I.,_l__f!E 2~.3~--
t 
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• •C FOCAL WILL TRANSFER CONTROL TO ~INE 1,6 IF THE VA~UE OF THE E~PRESSICN •C IS NOT EQUAL TO ~ERo Cl:£, LESS THAN OR GREATER THANl, BUI Wl~L PRCCEEC •C WITH THE NEXT COMMAND IN SEQUENCE IF THE VALUE IS EQUA~ TO ~ERO, THE •C 'IF' STATEMENT A~LOWS EITHER TWO OR THREE WAY BRANCHING OF PROGRAM CONTROL •C DEPENDI NG UPON THE VALU~ OF AN ARITHMETIC EXPRESSION, THIS AL~C~S T~E •C CO MPUTER PROGRAM TO COMPARE f1UAN'T'lT1~ AND P'E'RrtlRM DIFFERENT C0JiiMA~1T -•C SEQUENCES, OEPENDING UPON THE RELATIONSHIP OF THOSE QUANTITIES, THUS, •C THE 'IF' COMMAND !SA CONOITIONAL 'GOTO' COMMANO, -• 

* •C 
•C 
•C 
•C 
•C 
•c 
•c 
•c 
•c •C IT IS DESIRAB~E TO HAVE rOCAL REMEMBER WHERE IT IS EXECUTING COM~A~DS ON •C •C A GIVEN ~INE, TRANSrEA CONTROL TO, PERHAPS, ANOTHER ~IN£ OR GAOLP, THEN •C •C H~ VE rOCAL RET'JRtrro THE ~A-cE Ti -RtMEHBrRE!l rr -wls- A1', cONHNUTNG "TV •C •C EXEcUTE COMMANDS AS B[FOR£, THIS IS A VERY POWERFUL FEATURE, Sl~CE IT tC •C ALLOWS THE PROGRAMMER TO WRIT£ A ~INE COR GROUP OF ~lNESl TO 00 A tC •C SPEciFIC TASK, AND WHENEVER T~AT TASK NEEDS TO BE DON£, PERFORM THE ~I~£ eC eC OR GRO UP, AND RETURN TO TH[ NEXT COMMAND iN SEQUENCE, THIS CAPABILITY rs eC •C PROVIDED FOR gY THE 'ODI COMMAND lN FOCAL, THE '001 cOMMAND CA~ BE USED tC ec TO PERfllRfolASrNlii.C: TTNr.- "Ol<A""N ENTIRE GROtll'-cr-L.--rN~;--wffi:NTml:- --·-·--- ec •C ENCOUNTERS A 1 00' COMMAND, iT LOOKS FOR A LIN£ NUMBER OR A GROUP NUMBER . eC •C <SUCH AS '3') FOLLOWING THE 'DO' COMMAND, FOCAL THEN REMEMBERS THE POSITrON •C •C TO RET ~RN To AFTER PERFORMING THE ~IN£ OR GROUP, TRANSFERS CONT~CL TC THE •C •C BEG!NNI~G or THE LINE OR GROUP, PERFORMS THE rOCA~ COMMANDS THE~£, THEN tC •C RETURNS TO THE NEXT COMMAND IN SEQUENCE FO~~OWING THE 'DO' CCHMA~D. •C •C THE 'D0 1 COMMAND O'PERUff-'S[lG'HTCTIHFTrRtNTL"Y"'-IIHttr7£RroRtHNG ·Cfll,;'f-r ·- -·-- -- •C •c SINGLE ~INE Or COMMANDS; THAN IT DOES WHEN PERFORMING AN ENTIRE GROUP • 
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THE •rOn' COMMAND IS 'OLLOWED BY A VARIABLE NAME WHICH IS USEC AS THE COUNTING VARIABLE, UP TO THREE OPTIONS HAY SE SPECIFIED rOLLO WIHG TH[ '•'• THESE ARE BEGINNING VALUE TO BE ASSIGNED TO THE C0 '' ~ 1 TI N G VAR I48LE 1 THE INCREMENT THAT IS TO BE ADDED ON TO THE CO UNTING VAR4IBLE EACH TIME CONTRQL IS RETURNED~ AND TH~~~OIN~~~ ­WHICH OETE R~!NES WHEN THE LOOP!RG PROCrSS ~L N~~MALCY TERMTNATE, THE EXACT OPERATION O' THE IFOR' COMHANO IS AS rOLLOWS, THE cOUNTING VA RIABLE (•X' IN ABOVE EXAMPL£l IS SET EQUAL To THE BEGINNI~G VALUE <'B' IN EXAMPLE), THE INCREMENT AND THE ENDING VALUE ARE ~£MEMBERED BY rOCAL, AS WELL AS THE START OF THE NEXT STATEMENT ON THE LINE, A •oO' or A L~ THE COMMANDS ON THE REST OF THE LINE IS PERFORMED, THLS CONTROL RE TUR NS -WHEN A CARRIAGE RtTORNITs-!NcoUNT!R£0~ WHEN C~T~OL --­RETURNS, THE INCREMENT IS ADDED TO THE · COUNTING VARIABLE (THE ~~CREM[NT HAY BE NEGATIVE, TO cOUNT BACKWARDS>, AND ~HEN THE COUNTING VARIABLE IS COMPARED TO THE ENO!NC VA~Ut. IF THE COUNTING VARIABLE IS LESS THAN, OR [QUAL TO , THE EN6ING VARIABLE (GREATE~ THAN OR EQUIL TO, I[ THE INCREME NT WAS NEGATIVE>; THEN ANOTHER 'DO' OF THE R[MAINOER OF TME ~IN£ IS Pi OTHERWISE, f HE ' rO~• i:CioPHi'S' Gcmt TO COMPI.[TTow;-rno-coNTROl: -ys---fOR~~ TRANSFERRED TO TH£ BEGINNING OF THE NEXT FOCAL LINE NUMBER Ih SEQUENCE, NOTE THAT CONTROL 1 S TRANSrtRREO To- THE N[XT Ll NE A No- NOT 'rO THE NEXT COMMAND, SIN CE THE NEXT COMMAND, AND ALL THOSE ON THE REST OF T~£ LI~E WERE PART Or THE 'l~"oR' LOOP ',' tr THE INCREME NT IS OMITTED (O~C Y :2 PA RAMETERS SPECIF!En), THEN A VALUE OF 1 _!.I::_S_A::_:S~S:..:U~H~E::_D_!_, __________ _ SOME EX4MPlES I - -- --------
•C OF cOMMANDS, LET Us ~OOK AT HOW THE 1 00 1 COMMAND FUNCTIONS kHE~ WE e£ A •C SPECIFY A SPEciFIC LINE NUMBER, TH~ 'DO' CAUSES rOCAL TO RE~EMEER WHER£ • t •C TO RET 'JRN To AFTER THE '00' HAS COM~LETEO, TRANSFERS CONTROL TO THE er •C FIRST COMMAND ON THE SPfClriED LIN[, THEN PROCEEDS TO EXECUTE CC~MANCS •C AS THEY lRE -E:NCOUf.ITEREO - \JWT'H. - A -nRRTA'Gt: -'R£TUR1f- rrtNCOUNT[R£1), H 11-ft" __ _ •C TIME THE CARRIAGE RETURN IS ENCOUNTERED, CONTRO~ RETURNS TO THE PLACE •C FOCAL REMEMBERED WHEN THE 1 ~0' WAS ENCOUN"TEREO. - SOHt 'EXAMPLES! • 
•E ALL • 

Xc1,2,1 ~ 1T 
1.000 
3.000 
5.000 
7.0011! 
9.000 

X, I 

---- -- --- -------------- - - ------

---------• t F X:1,101T x, I •2:1 T-..-I 'TH EXECUTTNIO-C11l'1RAN0S ONI:'TN~!.r,T 
112.2 T "I AM EXECUTING COMHANQS ON LINE 2.2•,: 
•2~3 T "I AM EXECUTING COMMANDS ON LINE ~.J",l • 
•W 

C F"OCALti65 - CV3!Yl 18•JULti7,-----·- ------

2~1 0 T "I AM EXECUTING COMMANDS ON LINE 2,1"•1 
2~2 0 T "I AM EXECUTING COMMANDS ON LINE 2.2"•1 2.30 T "I AM EXECUTING COMMANDS ON ~INE 2,3"•1 

• 
•C 

" •Go 

NOTE THE ACTION OF THE 'GOTO' COMMAND: 

1 AM EXEC I'TING COMMANDS ON LINE 2.1 
1 iM EXEC ~ TING COMMANDS ON ~INE 2.2 
I iH EXEC UTING COHHA~DS ON LINr 2.3 
• 
•G 2.2 
I AM EXEC'' TING COMMANDS ON LINE 2.2 . I AM EXEC II TING COMMANDS ON LINE 2.3 
• 

... 

• • 

1.01110 
2.01110 
J.tl00 
... e:00 
'5.01110 
6.1/)00 
7.000 
8.000 
9.01110 

10.000 



• •r X•10o•1o11T X,l 
10. 000 

9 -000 
8.000 
7-000 
6. illiJ0 -------- ·- --
5.000 
4.000 
3 .000 
2.000 

. 1,_._00::_0 _ _ _ _ 
• 
•S Yrt-7 
• 
•F' h1,YIT x,: 

1.000 
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.. 

2.000 -----------------------------------------------·- --- 3."013W"" 

• 

4.000 
5.000 
6.000 
7.000 

---.rx•tii·-;-v.u,r x.! 
10.0011l 
11.000 
12.f1!00 
13.000 
14.11l00 ------------------------------------------------------i, :-000" 
16.000 --·-n. en --· ------

. . 
•F ·x.1. 5 rT -"x•...,-x;nr- 'i'II101T'f'r'ff" , v,-;--·-- --------------------- ------ ···-
X• 1.000 
.,.. - lo0f1!0 - ·---------·---·------------------------------·----
V• 2,000 

--y:·--"""3 ~00'.;.-------------------------------

)(;; 2.000 
V• 1,000' 
\': 2ofil00 
Y: :5,000 
)(: :5.000 
Y :: 1 , 01Hl" ---· 
\'= 2.000 
y: :5,000-
x: 4,000 
Y= 1.121 00 
Y= 2,0 1(10 
V• 3,000 
)(: 5o0<l0 
V= 1.0:10 
y:a 2.000 
y: 3.000 
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• • •C THAT LITTLE CO~HA WAS V[RV IMPORTANT! IN THIS CAS£ FOCAL TRA~SrERS 
eC CO~TROL TO LINE 1,6 tr THE VALUE OF THE EXPRESSION I~ LESS TMAN iERO, 
•C BUT PROCEEDS TO THE NEXT COMMAND IN SEQUENCE IF THE VALUE IS EQLAL TC, 
•C OR _ GREATEf! THAN, i!_ERO _(SAMf:_AS __ ~_NOT_f!ER~)!.A~PLLA_BOV~-~'- _A_NOTM_Efi __ E}(A_HFL;l 
• 
•M 1.1 

1~10 A !~ENTER A NUHBERI",X 1 lil <X-1l1 .6, ,1,6JT "! HAVE CONTIN~ED ON 1,1",1 
•W 
c rocAL•6; cv:5tll-·1a"'JuL:;n-· ------------------ ---- --- ---·- --------· 

1~1 ~ A !"ENTER A NUMBERI";X,til <X-1l1,6,,1,61T 
1~20 T "I AM AT LIN£ 1.1~;11Q 

"I HAVE CONTINUED ON 1,1",1 

1~50 T "I AM AT LINE t.t"iliQ 
_ L6kl L" t -~M 4'! J.J.N ... L.L.t.~.JJ_g_ _ ________ ___ _______ _ 

•Co 
ENTER A NI.IMBER 13 

I AM AT LINE 1.6 •c -- -- ------· 
ENTER A N!_; MBER11 

t WAVE CONTINUED ON 1.1 
........ -~_!; - -- .......... ... --- ..... - ---

ENTER A NUMB[RI9 

t iH H LINE 1,6 
• 

---·-- ---------------· ----
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- •. .. 
•C SINCE THERE WAS A COMMA, aUT NO LINE NUMBER, THEN FOCAL PRCCEEOS TC 
·~ THE NEXT COMMAND IN SEQUENCE IF THE VALUE Or THE EX'RESSJON IS LESS THAN 
•C i!E RO , IF' IT !S [QUAL TO i!ERO, IT TRANSFERS TO LINE 1,6, If IT IS GREATER 
•C THAN i!ERO, FOCAL PRoCEEDS TO THE NEXT COMMAND IN SEQUENCE. ~OTE THISI 
• 
•H 1.1 

1.11 A !"ENTER A NUMBERI";X,!ii (X•7)o\1,6lT nr HAVE CONTINUED ON 1,1"~11Q ­
•11 

1.10 A I~ENTER A NUMBERI"oXo!il 
1.2r:: T "I AM AT LINE 1 ,2"i! JQ 
1~5~ T " I AM AT LIN£ i.!"o!IQ 
1~60 T "1 AM AT LINE 1.6"i!JQ 

CX·7l1.61T "I HAVE CONTINUED 0~ 1·1"•110 

tGn ------------------------------------- - -

ENTER A NUMB[RI3 

I AM AT LI"lE 1,6 
•G - - .. ----- ·-- ------ ------ --------------------
E''lTE R A N"·MB[RI7 

I HAVE CONTINUED ON 1•1 
•G 

.. 
ENTER A NUHB£RI9" ------------- ------------------------ ------

1-iA VE CONTI NU£0 ON 1·1 
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• tC OR, WATCH THIS ONEI 
• tF' Xa-e,BIT "*"IJF' Y~0,Xt2iT"" 
• 

--· ------------------:.=--- -- - - - ·------

• • •C 
• 

• 
• 

• • • • • -- - -----· -- ------------

• • • -- - -- ------ ----·- • • .. 

-- - ------·- - -----------

-----------------
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-------------- -- -------·- - -------- -• •C AS YOU HAVE SEEN, ANY OR ALL OF THE PARAMETERS IN THE •FOR' CCMMANC •C CAN BE ARITHMETIC ExPRESSIONS CVERY POWERF'ULI~ IT MAY SEEM, Al FIRST -•C GLANCE, THAT THE f'ACT THAT THE 'FOR' COMMAND CAN ONLY 'DO' THE COMMA~05 • eC ON THE RE~AINDER OF THE LINE IS A SERIOUS LIMiTATION, NOT SO, EECAUSE •C ONE OF THOSE COMMANDS CAN BE A 'DO' COMMAND TO PERFORM AS MAhY eC LI NES UR (;R-otJpS AS THE Jt~l<~lfflE"l'~D cONHIO~iiTU li!TU!ff\ -----:-------- -•C TO THE COMMAND FOLLOWING THE IDO', EXAHPLEI • •E A 
• 
•2 ~ 1 T "AT LIN£ ~.1~,: 
•2~ 2 T "A~I~2~---------------t2.3 T "AT LINE 2. 3" , 1 
• 
•f'oR Xo1,3100 2 
AT L1 NE 2,1 
AT L1 NE 2, 2 

--- ~~~-~.~----------------------------AT LINE 2.1 
AT LINE 2,2 
AT LINE 2,! 
AT LINE 2,1 
AT LINE :z, 2 

---,r~~~r,T-----------------• •F Xa1,510 2,210 2;-1---
AT LINE 2,2 
AT LINE 2,1 --­
AT LINE 2,2 - -., LINr f.-r-- ----------------· 
AT LINE 2,2 
AT LlfiE 2.1-­
AT LINE 2.2 

----- -----------
AT LINE 2.1 ------
AT LINE 2, 2 

-ATLn~r-r.r---------------• - ----- - - ------------· ---- - ----·-- --·-· ·- -·--- ·-· ·- ·-- -- -

-- --- - ------------------------

----· ------------

; 

• 
•W 

C FOCAL•65 CVJDl 18•JUL•?; 
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1.1~ A I"ENTER A NUMBERI";X,Iil CX-711.5 1."2 <l T "lAM AT LINE t": 2"ji1Q ----------------------------1~5 ~ T "I AM AT LINE l·'",IIQ 
1~6~ T "lAM AT LINE 1·6";11Q 

•Go 

ENTER A NUMBER 1 :f--·-

1 AM AT LINE 1,5 
•Co 

. ENTEF!_ A NLI MI!_[R !'l _______ _ 

I AM AT LINE 1,2 
•Qn 
!NTER A NUMBER19 

f -iM AT - Lrt~E 1.-2-
• • tC SINCE ONLY ONE LINE NUMBER WAS SPECIFIED !THE ONE TO TRANSFER TO •C WHEN THE EXPRESSION WAS LESS THAN UROI, f'OCAL I'ROCEEDEO TO -TME - ~E:XT COMMA •C IN SEQ LI [NCE WHEN THE VALUE Of' THE EXPRESSION WAS [QUAL To, OR GREATtR THAN 41C i!ERO; MORE: rxAMPI,;Es I -- ·------------- -• •11 1.1 

1':Hl A I"ENTER A NUMBER I"; X,! lr-rx-•T11, 5\\\,1, 6fT- ""rlflVtc ONiiNUEl)-olf -111.;,-, ·~- -- -------------------- ---- ------ -

1·:u 
1 '."2~ 
1 ·.50 
1'~6~ 

•Co 

A !"ENTER A NUMBERI";X,!il 
T "I AM AT LIN~ 1.2";fiQ 
T "I AM AT LINE 1·'"• I IQ T "I AM .,- LINE i .-,If I II Q 

ENTER A NUH8[RI3 

- i ~AVE -cO!fTTNUEO ON l. ,-1 --­
•C 

ENTER A N'.I MBER 17 

I AH AT LINE 1.6 
•G 

ENTER A N'' "'BER19 

I ~AVE CONTINUED ON 1.1 • 

CX·7lt1,61T "I HAYE CONTINUED ON 1,1"ti1Q 
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• •C SiNCE T~E THIRD LINt NUMBER WAS OMITTED, ~OCAL CONTINUED WITH T~E ~EXT •C COM MAND IN SEQUENCE <TH£ IT "I HAVE CONTINUED ON 1·1" 1 1 WHEN THE VA~W£ •C OF THE EXPRESSION (X-7> WAS GREATER THAN ZERO (I.E· X WAS GREATER THAN 7> 4 •C MORE EXAMPLES! 
• 
•M 1.1 ------- ---·-- --- -------
1~1~ A !"ENTER A NUM8[RI";X,lil <X-7>1,5,1,61\ 

• 
•1 ~ 2 T "I AM AT LINE 1.2"ollQ 

C fOCAL~65 (V!Dl 18•JUL~77 

1'.10 A 111 ENTF.R A NUMBERI";X,! rt 
1~20 T "I AM AT LINE i.2";11Q ·1-~50 -- T- "I AMAT LiNE 1·'-i'i-.wr',-+I+I~Q--------------------------1 
1~60 T "I AM AT LINE 1·~";11Q 

•Go 

ENTER A NIJ "'BER 13 __ _ 

I AM AT ~!NE 1,5 
•Go 

ENTER A NIJ MB£R17 

1 AM AT ~~~~1.6 
•Go 

ENTER A NUMBER19 

i AM AT ~!NE 1,2 --------

• •C IN THIS CAS£ THE NEXI C"OH"'ANO tN~E:QtiENCE JUST HAftP(NtO TO BE "ON •C THE NEXT ~IN£, BUT THAT IS NO DtFrERENT THAN THI riRST CASE w~E~E THE •C NEXT COMMAND- IN SE"CUENCE IS- ON THE SAME t11tt, - MORE "tXAHPLESI • ------------• 
•M 1.1 

1.1i:J A I"£NTER A NUMBERI";Xt!ii (X-711,5 
• • 
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• •C A •FORt LOOP MAV BE TfRMINATEO AT ANY TIME If A 'RETURN' COMMA~O IS •C ENCOUNTERED, THIS RETURNS CONTRO~ BACK fROM TH£ 1 DO' OF THE RE~AI~OER •C OF THE COMMANDS AfTER THE •rOR', THUSI 
• 
•E A 
• •1 1 F X•1 1 10lT "X•",X,!II <X-6),1,31 
•1 2 T "THE roR LOOP - CAME HERE W~EN COMPLETEO"f!JQ 
•1 3 R 
• 
•W_ .. ------ -- - ---- ·----------- -

C FOCAL•65 (V30) 18•JUL•7[ 

1~10 F X=1o101T "X•"•X,IIl IX;6l•1·3J 
1:20 T "THE fOR LOOP cAME HERE WHEN CDMP~ETEO"!IJQ 
t ",)0 fl_ -

•Go 
X: 1oriHl0 
XI! 2o001l 
X: 3,000 
X" 4o000 
X• 5,i3QI IIJ 
XIII 6,00 0 
THr FOR ~OOP 

XIIJ I 0) • 

• • 

CAME HERE WHEN COMP~ETEtr----

·---------------- ------

•C WHEN 1 X1 WA"S EQifAL TO" 6-;-cmrrAU!;"""IiiAS"IRAN"S-rERt"D"I 1n:Tirt- 1: 31------•C WITHOUT HAVING SEEN A CARRIAGE RETURN, THE RETURN COMMAND RETUR~ED eC CONTROL lMMEO I AT~L -y--BACKTO -THr'TOlPL;O!JP", B1Jlt:X~CUl1 ON WAS ---•C WAS STOPPED IN TH£ •rOR' ~OOP, AND CONTRO~ TRANSFERtO TO THE NE~T •C FOCAL LINE CIN THIS CASE 1,2), --- --- ---- --------------
• 

- --------- ---- -----
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• •C FOCAL AL~OWS FOR CERTAIN SPECIAL. OPERATIONS TO BE PERFORMED WHICH 
•C TRANSCEND NORMAL ARiTHMETIC OPERATIONS, THESE OPERATIONS ARE ACCOMPLISHED 
•C THROUGH THE US£ Or •FUNCTIONS', A 'FUNCTION' IN FOCAL ALWAYS 9£Cl~S • 
•C WJTM THE: L.E:TTtR •r• CHENCE VAlUABLE NAMES CANNOT BECIN WITH HIE LE:TT[R) 
•C A N~ HAVE A NAME (USUALLY 3 CHARACTERS> WHICH FDL.L.OWS THE 'F', A 'rU~CTION 1 
•C ALSO HAY AN r~£-NTr LIS"T IHiltl'f""rrTNtt:"OID_TN_ PAiftmlf["Sts -r O(l:"CrWTI'iG ·--- ---- -
•C THE rUNCTION NAME, SOME ruNCTIONS REQU IRE MORE ARGUMENTS THAN -CTHERS, 
tC DEPENDI NG UPON TA£ oPERATION PE:RFORM£0 BY THE rUNCTIONS, IF' A F'U~CTION 
•C REQUIRES ARGUMENTS, THE:N THEY ARE PLACED INSIDE THE PARENTHESES AND 
tC ARE SEPARA TED WITH cOMMAS, A nmCTlON TAKES Tift ARG"YHENTS, PERF'OR~S 
tC A SPECirtc OPERATION USING THEM, AND ALL. F'OCAL rUNCTIONS RE:TU~N AS T~EIR 
ti-C VP,LlJE A -s-p;;tn,-C NOMBt11 ;--.....-ruwC:TTUfr11lT"APl'EA!f-AN'rPl..AC!- l N --.-w-llnTAil"tTTC"" ­
•C EXPRESSION THAT A NUMSE:R COULQ APPEAR, TH£ ARGUMENTS TO A rUNCTION 
•C MAY BE AN '( ARITHMETIC EICP"RESSION, INCLUDING OTHER f'UNCTION YAL.UES, L£T 1 S 
tC LOOK AT A_ FEW S_I_MPL.5 rO~AL fUNCT!~NS r!RSTI 
• • -·-·· -C--- TRE •rABS' rUNCTION TAKES ONE NUMERIC ARGUMENr-TNO THE VAt:UE tT 
tC RETURNS IS THE AB~OLU!!_ VALU!__OF TH~ ARGUH~NT ·,· EICAMPLEII 
• • · ., F'Aesc•n.T--
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• •C IT IS NOT ALWAYS NE:CE:SS4RY TO SUPPLY ALL THR££ ~lNE NUMBERS WHEN 
•C USI NG THE: 'tr• COMMAND, IF A LIN£ NUMBER IS OMITTED OR NULL (A COMMA 
•C IS THE:RE:, BUT NOTHI NG IS errORE !Tlo THEN FOCAL WJL~ PROcEED TO THE 
•C NEXT COMMAND IN SE:OUENC£ <INSTEAD OF TRANSrtR!NG CONTROL TO 
•C A NEW PLACE! IF THE: cONOIT!ON IS TRUE <EXPRESSION LtSS TH~N 
•c i!ERo, roUAL To •w~o.-·rrR cR[ATtR THANetRO"l,---niH -Rt:OIIs- rDR MO~E 
tC COMPACTNESS IN THE PROGRAM, SOME: tXA ~'• ~ LE:S SHOULD HtL.P CLARIFY TMI_S_I 
• t£ ALL 
• t1 1 A I "ENTER _A __ NUMBtl'l! ~.X, lJ L ll<_-.7 )1_._~ .J.~ -~J .! _" l_ HA_YUONT l NUli._OL J, 1" t: I 0 
•1 5 T "I AM AT LINt 1.5",110 
t1 6 T "1 AM AT LIN£ 1.6",110 
•W 
C FOCAL•65 (V3Dl 18•JUL;7; 

i'.-10 A Jl'£N"T£R A NUM8-£R-s..-; X";Tfr u;;n!-;-5.1.6ll'. "I HAYt"CONT I NUEO •CN 1•1" ;n C 
1~50 T "I AM AT L.INE i,t"tiiQ 
1~60 T "I AM AT LINE i,6",11Q 

tCil 
-----~~Z~0~--------------------------------------------­• ----· --· fNTtR -i. . Nli~[TH3 

tT 2+FA9St•:Sl•l 
!S.I1l011l • • •T F'A9SC81 oT -
8.000 -- ..... -- -

•T F'ABSC•2,51•2ol 
5.1!00 -- --'---- ----------· 

.. 
• 

- ------- - -- - _J 

I AM AT LINE 1.5 
• 
•G 
ENTER rNDMIJ[lfU _ __ _______ _ 

I iM -AT LINE 1.6 . 
• tC . 

ENfE:R - A-lfUMBYRT9 ________ - ·-·--- ------··--·· 

• 

---·------·----- ---

--------· - ---------- - -
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1.1 ~ A !,"ENTER A NUMaER:",X,I 
1:u IF' (X•7l1 .,3,1-;- 4;i.!l · --··------·-
1.3a T "THE NUMBER IS LESS THAN SEVEN",!!;QUIT 
1.4~ T "THE NUMBER IS EOUAL TO SEVEN",!!IQUIT ---
1.50 T "THE NUMBER IS GREATER THAN SEVEN",!!IQUIT 

ENiER A NUMBER16 

THE NUMBER IS LESS THAN lEVEN 

ENTER A NUHBER19 

THr NUMBER IS GREATER THAN SEV!N 

•Gn 

ENTER A NUMBER11 

TH~ NUMBER IS EQUAL TO SEVEN 

•G 

-------- .. 

- - - - -------------- - --------·----
E~TER A NUMBERI!I•4 

THr NUMBER IS GREATER THAN SEVrN 

ENTER A NUHBER19~12 - . 

THE NUMBER IS LESS THAN SEVEN 

• ----------···-·---- -·- --------- -------

I 
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• •C THE •rt NT' FUNCTION TAKES ONE NUMERIC ARGUM,NT AND THE VALUE IT 
•C RETURNS IS THE •GREaTEST INTEGER ~ESS THAN THE NUMBER•. THUS, THE 
•C VALUE RETURNED WILL HAVE NO FRACTIONAL PART, THIS ,UNCTtO.N DOES NC 
•C ROUNDING (SEE 'F'INR• BELOW) ON THE ARGUMENT, EXAMP~Es: 

• • •T FINT<J, 751, I 
3.01210 

• 
•T F"INH3,99) • I 

3 .__00~ -
• tT F'!NT<•3,Ul.! 

.:.4.000 
• 
tT F'INT(5/2) I: 

-· . 2_, 00.':1 ________ _ 
• 
•T F'ABSC1•F'INT(~3.1411,! 

• • 
3.01210 . . 

•C THE 1 F'INR• FUNCTION TAKES ONE NUMERIC ARGUMENT, ROUNQS TO T~E - •c NEARESi IHHYL[ ~IJARFf, AND TloiEN PUF'~TRE 'GRUTESI INTE~·s-T~Ur­
•C THE NUMBER' OPERATION, EXAMPLES: 
• • tT F'!NRC3,1!11.1 

4.000 
e'T FlNRCJ.99T; I 

4.000 
•T F'INH•3,2,4l,l --- ··-·-· 

-4.ii'J00 
• 
t'T F'!NRC•3,141,! 

-4.fll00 - -- - -·-

• 
•T F'!NRC;,3,!11 • I 

-4.000 
• 
•T F"!NR(2,5l 1 ! .. :5. 000 . -----· 

• 

------- -·---------- - ---------

t'T FINR(5/2J;r ~ 
-~- ~ ---··---·-------

3.fllli:l0 

" 

----------·---- - ----

-·- -- - - . --- ---------·---- ---- ---- ---·---·---- ---
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---·- ----- ------·-- ----- -------- ---------
• •C IT IS SOMETIMES USErUL croR GAMES, SIMULATION, fTC,) TO HAVE THE 
•C CAPABILITY TO GENERATE PSUEOO•RANOOM NUMBERS, HOWEVER, WHEN OEEUGCl~C 
•C CTHE PROCESS or REMoVING MISTAKES) SUCH PROGRAMS, IT IS NICE TO GET THE 
•C SA ME SEQUENCE OF' RANDOM NUMBERS EACH TlHE WE RUN THE PROGRAM, •H£~ 

•C THE PROGRAM IS THEN WORKI NG, WE WOULD LIKE TO BE ABLE TO GET A CI~F'ERE~T • 
•C SET 01" l<.[mJOl'f"NmtaE:RS· ncFr"Tn1E TM[ PROGRAM IS EXtWir!T;- iHE ·-r-nnffr--- - -­

•C FU NCTIO N TAKES A SINGLE NUMERIC ARGUMENT, AND ALWAYS RETURNS AS ITS VALUE 
•C A PSUEOO.ORUiDOM FRAcTION B£tWtrN ill AND 1, IF' i14E VALUE or -
tC THE ARGUMENT IS GREATER THA N iERO, THEN TH£ RANDOH N~MBER GENER.TOR 
•C ROUTI NE IS INITULli!ED TO GtVE A FIXED SEQUENCE OF' RANDOM . 
•C NUMBERS, IF' THE VALUE OF' THE ARG UMENT IS LESS THA N !ERO , THEN THE 

- •C RAN-Q01CNUM£J£1(~fi~ATOl:rTJ!liTTITI.Tilf:"O"Ill~TVE --..- RAND"Of1 -- ----··- --·------

•C SEQUE NCE CD!F'F'ERENT EAC~ TI~El OF' RANDOM ~UMBERS, t r THE YA~UE or T~E 

•C ARGUMENT IS tOUAL To -IE:Rtri tMtN THE- NE)( i R4 NOOH -ritJHiER rROH THE -SEQUENCE 
•C IS RET URNED, SO~E EXA__t!PL~S_l_____ _ _ _ _ _ _ _. 

• 
---~-~AN(1l _____________________________________ __ 

• tC THIS 'SET' COMMAND CALLED THE 'rR4N' FUNCTION WIT14 AN ARGUMENT 
tC GREATER THAN ZERO, WHICH I N1TTA~lED -IHE RANDOM NUMBtR -GLNERATQ~ TO 
tC CREPEATABLEl SEQUENcE, HOWEVER , THE VALUE RETURNED BY THE FUNCTIO~ 
tC IGNORED, U NCE NO VAR1ULE NAME SUBSTrTUTION wu· INDICATED, 
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• tC CONTROL IS TRANSF'EREO TO LINE '1,3' IF THE VALUE OF 'X• IS 
tC LESS THAN ltROo TO '1•4' IF IT IS [QUAL TO ZERO, ANO TO '1.5' I' 
•C IT IS GREATER THAN ~ERO~ Af THOSE LINES, THE 'TYPE• COMMAND OUTPUTS 
tC AN APPROPRIATE MESSAGE, THEN THE 'QUIT' COMMAND IS USED TO 
•C STOP THE EXECUTION ENTIRELY~· IF THE 'QUIT' __®MMAND WERt_ NQl THEll..L.._ 
•C roci.L WOULD Hi.Vt ·cONtlNUEO r:X[cUTfO"N"WTiH--'rHE Nt"~-1.TNE IN ----- --
•C SEQUENCE, THE •QUIT' COMMAND HAY BE USED AT ANY P~4CE IN A fOCAL 
•C PROGRAM TO CAUSE THE EXECUTiON OF STORtD INSTRUCTIONS To STOP 
tC ENTIRELY, AND F'OCAL TO PROMPT WITH A · ~ •, AND AWAIT A NEW COHMA ~ D, 

•C HORE EXAMPLES! -

1~20 IF IX•7>1,3o1.4o1·' 
•M 1. 3 

1:· 3 ~ r· "11T~! - fifUH8£Tf TSTfSSl'HANc~'\"\\SEVEN"• III QUIT 
tH 1. 4 

1;40 T "THE NUMBER IS EOUAL TO IERO\\\\SEVEN",IIJOUIT 
•M 1. 5 - . - -- -

tC MORE EXAM,LESI ----. ~~~~~~~-------------------------------------------

• 
----- .. --- 1:50 r-.rrH£· N\IH9TFrTS- .li"tiTI:If THAN !£Rir\-n\SEVEN", !I I QUI I 

• 
tF'bR l•11101'r F'RANI"l, c·· 

0.996 
!11.41118 - --- ----- -----· - ---

___ ..;;0.49'1 ------------- - - - - -------- --- ----- ------ - ------- ----·------------ --
0:641 
0.24 0 

- --"0.65s-
"·284 
(0, 50! -
0.695 

---· 0 '2-~ ------------------------------ -- -- ··--- --- -------------------- -----

• •F'oR 1•1i10n'- F'lUNO,T _____ -

t~!! --------·--· ------------------
0.861 -----., -.-66-r-- ---------------- -----------------

• 

0.743 
0 .473 
0.239 
;!.426 
0. 414 111.588" ___ _ 

------ ·----

---------------------------------------------

------- --- ---- ----



• •Go 
ENTER A N'' MBERt!l 

THF NUMBER IS GREATER THAN ZERO 
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-- --·---- -------------------------------- ~ - l 

•C:n 

THE NUMBER IS LESS THAN IERO -- -·---·-- -- -- - -----
•Go 

ENTER A NUMBERt0 

THE NUMBER_ ~ _E_QU~ !~__l-~--­

•C:o 

E~tER A N ~ MBERt1+1 

THE NUMBER IS GREATER THAN iERO ---- -- ·-- -- --
•Go 
ENTER A N U HBERI!I~!I 

THE NUMBER IS [QUAL TO iERO ------- ----------------------------

A I,"£NTER A NUMBER:",X,I 

i 
! ------, 

_ _____ _j 

I .. 
-- -- ---- --- -. - j 

1.Hl 
1-. 2kl 
1.3fil 
1.4ril 
1.5<1 

IF' OC}i;3,1.4,f.5 ____ -- ---------- ------ ---- ----------------------
T "THE NUMBER IS LESS THAN iERO",!!IQUlT 
T "THE NUMBER IS £QUAL TO ZERO" .1! I QUIT 
T "THE NUMBER IS GREATER THAN i[RO",!lJQUIT 

• ------- -- -----------------------------------

• 
•F"oR 1=1,1211T F"RAN() I! 

• 

0 .329 
IJ,ei21 
"· "' 47 
kl.789 
0.630 
11.953 
kl.141 
1!.576 
0,642 
0.7.4!1 

•9 F"RANill 
• oF' Jcl,lillT F'RANO,J 

1:.1.996 
"-408 
0.497 
13.647 
0.240 
0.658 
0.284 
0.51113 -- -z. 69!5 _______ _ 

J.24<4 
• 
oF" lal,UliT F'RANI), l 

0.533 
0. 9<44 
0.861 . ----------

• 

[1.667 
0.743 
0.473 
0.239 
0.426 
0.41<1 
~.588 

•r t•1.11ilJT 
0.329 
!il.021 

-- 0.047 

rRANI l, I 
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-----------------------

----------------------

- -----------------

(il.789 
0.63111 
0.953 
0!).141 
(il,576 
2.6<12 
0.721 

- -·--- --- ----------------------

• 

-- ------------------
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- - - ---- --····---------• •C NOT!Ct THAT THE SAME SEQUENCE or RANDOM VALUES WAS OBTAINED AFTER 
•C AN 'F'RAN(1 l 1 CALL liAS !SSU£0, - !'lORE EXA1'1PLEST 
• •S FRAN(1l 
• 
•S l'"RA"N<•lr---
• •F I•1,101r- rRANO;l 

0.057 
0.531 
0 .49r'----------------------------------------
0: ·:s~ 

0.423 
~l.153 
l<l.904 
l<l.058- -- ------··--

1.000 
-----0-,Ifi 

• • tC A O!FrtRENT SET OF RANDOM VALUES WAS OBTAINED ArTER CALLING 
•C 'r:'RAN 1 WrTH i. N£"(14-T"!VE ARGUMENT, -RANO.Ofl "NUHBERS WITHIN ANY "RANC! MAY it 
tC OB TAINED BY MULTIPLYING AND/OR ADDING APPROPRIATE SCALING FACTOR$ TO THE 
•e-F'RACTIOfrRt'fORNED BY 'F'RAN', FOR EXARPL£, IN ORDER To OBT4111Rll';~--- · 

tC l~TEG~R~~WITHIN THE R4NQ[ 0, e-t: 
• • •F' I•1, -21iliT- HflffiRi.N0•1eT;T-

7.01il0 
- ---~eu-· 

2.000 
- -- 9 ~ 0l!l.f 

6.0f!0 
. -, ~ 000 - -----· 

7.000 - ---,., ;0-m_;._ ___________________________________________________________ _ 

8.000 
7.000 -
0.000 
0.0f!0 
1.000 

------ ! ."""000 
4.300 
3.000 
8.000 
4.000 
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• •C WE HAVE SEEN HOW TO TRANSFER CONTROL IN THE FOCAL PROGRAM lC 4 
•C LINE OTHER THAN THE ONE THAT IS CURRENTLY BEING EXECUTED, VIA l~E 

tC 'GOT0 1 COMHANO, A VERY IMPORTANT FEATURE Or FOCAL IS THE 
•C ABILITY TO EVALUATE AN EXPRrSS!ON AND TRANSFER CONTROL 
•C TO ONE OF SEVERAL PLACES, OEPENOING UPON TH[ RESULT OF' THE EVAU~ATIO~~ 
•C loiHEN AN ARITHMETic EXPRESSfoN-fS -£VlltJAIEO- fN"TGCK;II! SREO\ICEDTO -­
•C A SINGLE NUHERIC VALUE, THE •IF' COMMAND (ABBREVIATED 'l'l IN FOCA~ 
tC ALLOWS THE TRANSF'£R or CONTROL TO UP TO THREE OfFrERENT PLACE"S, 
tC DEPENDING ON WHETHER THE RESULT OF THE EXPRESSION I$ LESS THAN ·ZERO, 
tC EOUAL TO ZERO, OR GREATER T~AN ZERO, THE EXPRESSION IS ENCLOS[C 
•C IN PARENT~ESES, ANO T~E LINE NUMBERS OF THE PLACES TO Go roLLOW THE 
•C CLOSING 1 I', f -OCAL Wfli: fRANSr(R CDNiROl:lci Ti.f£ -·F'·t"R"si'- CiN-E l'iUMITtrlT IHE 
tC RESULT or THE EXPRESSION IS LtSS THAN ZERO, To THE SECOND Ll~E 

•C NUMBER IF T~£ RESULT OF THE EXPRESSION IS EQUAL TO iERO, AND TO THE 
•C THIRD LINE NUMBER Ir THE RESULT OF THE EXPRESSION IS GREATER THAN 
•C i!ERO, THE LINE NUHeERS ARE SEPARATED BY COMMAS '; S"OME EXAMPLES! 
• • 
t[ ALL 
• •1 1 A lo"ENTER A NUMBERI"~Xtl 
•1 2 IF' <XI1,3,1;4,1,5 .. 
•1 3 T "THE NUMBER IS LESS THAN IERO",IlJQUIT 
id: 4 T "THE NliMB(J:qs .fQUAL -TOI"fR"O""ITTio01;..;....:. ________________ _ 
11,5 T "TH£ NUMBER IS GREATER THAN i!I:_R_O",~~-JQU!T _______ _ 
• • 
•W 

·c F'OCAL;-65 1113trr-l."l;JiJL;-ry­

• 

LUJ 
1'.20 
1·;30 
l.:.:"" 1.50 

A !,"ENTER A NUM!lEA:n,x;t ·-­
IF' CXI1.3,1,4,1,5 
T "T~E NUMBER fS LESS THAtCZCR(J..-, II fQ-01T­
T "THE NUMBER IS EQUAL TO iERO",IIJQUIT 
f "THE -NUMBE"R IS . GREATEif THAN l(R011 ~ffiQ~ 

- ------------- ·------------------------------

5.000 
- 4.0n-·- ·-·· -----------------------------------~----·· - -· -----------

• • 
- -----· --------- -----

------- ------
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-----· ---------------" •C A REASONABLE QUESTION AT THIS POINT MIGHT Bt "HOH DOES •C FOCAL INFORM ME WHEN IT ENCO UNTERS AN ERROR Or SOME KINO?", ER~CR •C MESSAGES IN FOCAL ARE ALWAYS STARTED WITH A 1 ? 1 C~ARACT[R IN THE FIRST •C POSITION ON THE LINE, THE •?' IS THEN FOLLOWED BY A COOt NUMBER, WH ICM •C IN DICATES WHAT THE tRROR IS (A LIST OF ALL THE CODE NUM9ERS AND THEIR •C MEANINGS IS GlVUl IN A-N APPl:NlYTXl-; - IF IRCPRO~ O"C"C"(!Rt;O- !fi T -siORrtr _ __ _ •C LINE, THEN THE LINE NUMBER OF THE LINE IS ALSO OUTPUT, THEN THE LINE IS •C OUTPUT TO THE USER'S CONSOI..t 1 WITH AN '•' (UPARROW> POINTING TO THE •C POSITION IN THE LINE WHERE FOCAL HAS PROCESSING AT THE TIME THE ERROR •C CONDITION WAS ENCOUNTERED, TH[S INFORMATlON IS USUALLY ENOUGH TO •C QUICKLY OE!ER~PiL_!H! qAUSE __ or !Ht~~R_O!!._~___!QM~~S!RATIO~S.!._ _________ _ • . , 
c FOCAL•6!5 ( V30) 1B•JUI..•7'1 - --- - - -------- - I 
1.HJ A !,"NOW PLEASE ENTER A NUMBER! "•X•,..:l--.-..-=w----..--.....----.---.---------------1 1. 2 0 T T7"TR"L"VACur1!F'--THrlii!Jl1BvrsWAlf£tJ IS"", X t 2, il I 

•W 1.2 

1.20 T !,"THE VALUE Or THr NUMBER SQUARED IS•"•X•Z,Il 
•W 1. 3" -

7-22 

• 
•C !ERROR 
• •E 2 
• 

----------------j 
i 
I 

I COO£ 22 IS 'wRITE Or NON•EXISTENT LINE 1 l l ------------------- ---------------------------- -----: 
~ i 

•C !NO COMPLAINT HER£, T~ERE WAS NOTHING TO ERASE> i 
I 

• 
-·- ------------ - ------ - ----j 

999.1 T "HI",! 
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--------- - ---- - - -• •C SOMETI MES WE NEED TO BE ABLE TO OUTPUT ANY CHARACTER WE kAN1 •C TO AN OUTPU T DEVICE, OR BE ABLE TO INPUT ANY CHARACTER HE WA~T 10 FRO M •C AN !NPl'T O£VIcE. FOCAL HAS TWO SPECIAL FUNCTIONS FOR THIS PIJRPCSt. TM£R •C IS A THING CALLED ASCII !AMERICAN STA NDARD COO( FOR INFORMATION •C INTERCHANGE> WHICH ASSIGNS A NUMERIC VALUE TO EAC~ OF TH( POS!lELE •C CHARACTERS C TH£lf£ ARE 12&--C)j' THtRr .- nl"KfNST A NCr TH£ ASci I COOE_r"C_R_ f_h£ •C CHARACTER 'A' IS 65. THE ASCII CODES CAN BE rOUND lN ANY •C COMPUTER REr£RENCE eOOK',' THE 'F"OlJT' FUNCT 1 ON TAKES ONE NUHER I C iRGUI'E~T tC IN THE RANG£ 0•25!5, AND OUTPUTS TH£ ASCII CHARACTER WHICH HAS T~ AT NvHBER tC AS ITS CODE NUMBER, THUS ANY C~ARACTER CAN BE OUTPUT ~ITH AN •roUT' F"UNC' •C If_!__HE _F'RQGR~M£~ -~uPPI.Jll __ l!_!_~_A~~COD_LA_S !_~_AR~~f;NT ,____ SOH __!XAM~LE: • • •S FOUTI65) 

• _ !S F"OUTI66liT 
B 
• • r t• 0. 25Js touf<65•I> 
A8COEFGHlJKLMNOPQRSTUVwX¥~t • • •C - ""RAVrYOU t:V£"Fr-Wm.li5P!Olf0W YOU Rmlt:OJ"(P'~£--,.,OUrrt.----.A.--;-'-.."~' --n1 0"'0.,-U"'B"L-.--E' Q"'C--.-,O"T"'E-.-1--.-T--•C HERE ARE SOME THINGS THAT DON'T WORK: • 
•T " • 
•T "" • 
•T """ • • •C HERE IS SOM[iHIN"G TliiAf" Dll-r-5--1/t)Rir CKN0w-rmJT)fA"'t1Kt4s-crr--coot-~--•C FOR _A __ D~~!3~LC~OT~~ 

• •S F"OUTI34 l 
"" • tF" I•1,101S F0UT!34l 

• ---------- -------- --- ----- ---------- --- ---- """""•ttthtft ... ,....- - --- ---•c <ERROR CODE 4 IS 'ILI..EGAL LiNE NUMBER•), GROUP NUMBERS CAN CNL~ • •C BE WITHIN TH£ RANGE 01•99, • • tHrLLD THERE 

----------- -------- -------
?~3 

HELLO THERE 

• •C <ERROR CODE 3 IS 1 UNR[COGNIIABLE COMHANO'l • 

- ·-- - -- - --- -- -- ------
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- - --------------·---· --·--------------- -• tC FOCAL ALLOWS US To PRECEOf A SINGLE CHARACTER WITH A SINGLE Q~OTE 
•C HARK, ANO THAT REPRESENTS A NUMBER WHOSE VALUE IS - . 
•C THE ASCII CODE F'OR THE SINGLE CHARACTER, THUS, WE OON'T REALLY ~AVE TO 
•C KNOW WHAT THE CO~[ FO- A eHARACTER lSI - . 
• 
•T • A, r 

65.<100 
• eT 'B,! 

66.00" 
• iT ~f" 

34.000 

• tF" Ia0,25JS F'OUT<'A+II 
ABCDEF"GHlJI(l.HNOPQRSfOVwX¥1• - ---
• ·--.--
•c 
•C 
tC 
•C 
• • 

THE trCHR• F'UNCTION REQUIRES NO ARGUMENT, INPUTS ONE CHARACTER 
F'AOH THE INPUT OEVIcrfMn 1:H1UCTERII ~ND "THE NUMtRic VALUE UlUR~ttl 
AS THE VALUE OF' TH£ FUNCTION IS THE ASCII CODE NUHBCR F'OR THAT CHARACTER, 
F'OR EIW1PL.£i- -- .. - . . - ~--

tS hF"CHR( I 
•• • •C THE !JSER- TYPED 1'HE'- "Cff~llc-Ttlr" 'ATrlfOPr lffi: KLYI"OARO, 
• ..,.----r,:·-

65. 0r1Hl .... ---- -----

• •r A--- ---- - ------

• 

• 
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C F'OCAL•65 <VlDl 18•JUL•71 

1~10 A I,"NOW PLEASE ENTER A NUHBERI ",x,: 
{, 20 T I, "THE VALUE. Of THr N(Jto18£"R- SQIJARE'O-fSiii-;xtz~- IT ------------

tOO 

NOw PLEASE ENTER A NUM~ERI z;~ 

TH£ VALUE OF' THE NUMBER IOUAREO IS• 

•oo 
. NOW !'_l,_EASE . ~t.ITE_R __ A_ -~!J~BE~!... X• .... 1~--

4,848 

TH~ VALUE OF' THE NUMBER IQUARE~ · lS• 18,248 ~ 

,, s 

·x0r·0r• ---,-;uiiJ-
• 

-- -:r-1 •i,TID..-I"S,-,Crr<..-lr.I•"'F'-C'"'H""R'(-:-l ----------------------- ----- - -·---- --- ·-----·---­
HI THERE! ----------·------···--- -----------·- - -· ----• 

····--·- - -· -··------· - ----- -------- ------· 

--- --------------· --
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• 
•C THE ABOVE SEQUENcE INCREMENTED EACH or THE VARIABLES BY O~E, THE 
•C 'ASK' COMMAND ALSO RECOGNli!ES THE'S', '"'•'"'•'!', AND 1 # 1 OPTIONS .JUST 
•C THE SAME AS THE 'TYPE' COMMAND, THIS ALLOWS THE PROGRAMMER TO ADD 
•C THINGS WHICH MAKE THE USE or THE PROGRAM MORE COHERENT, 
•C SOME EXAMPLES: 
• 
•E ALL 
•II 

C >OCAL•65 CV30l 18•JUL•77 

t1.1 A "NOw PL£ASE: tNl'fR - , --mJMSERl -";·x·-------------- ----- -­
•1.2 T !,"THE VALUE Or THE NUMBER SQUARED IS",Xt2,1! 
•II 

C >OCAL•65 IV3Dl 18•JUL•77 

L'llll A "N010PU"AS£- £~n[l{ ·A~...-;-x--
1.2fll T Io"THE VALUE Or TH! NUMBER SQUAREQ IS",Xt2 1 11 

•Go 
NOW PLEASE ENTER A NUMBER: 4 

THE VALUE oF·--nre: NOil!JE",rTQ\f~ I.,..S - ..-.16.--, BJ"B-------- ----- - -------- ------

•G 
NOw PLEASE ENTER A NUMBER: 4o5 

THE VALUE or THE NUMBER SQUARED IS 21.258 I 

' -----·- --------------- -------- -------------------. 
•Co 
NOW PlEASE ENTER ~ -NUMBER: - •! --

THr VALUE or H!t' NUMBtll IQUARto · ts- --9.--ue - --

• .., 1.2 

1. 20 T I, ..-THE VALUE ·or THt· NUMBER SQU.R£0· IS•"I lt'2, tl 
•W 

C rocAL•65 CV3Dl 18•JUL•77 
----- - - -- ·-- ------------- ·-·----- ---------

1~1 0 A "NOW PLEASE ENtER A NUMBER! ",X 
f. 20 T I, "THE VALUE Or THE NUMBER SQUAR£0 IS•", X•2 til 

•CC! 
NOW PLEASE ENTER A NUMBER! • 

THr VALUE or TH[ NUMBER SQUARED IS• 16,00111 

• .., 1.1 

1~12 A !o"NOW PLEASE ENTER A NUHBERI "•Xt! 
• 
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• •C THE ~SER TYPED THE CHARACTERS 'HI THERE!' F"OLLOW£0 BY A CARRIAGE 
•C RETURN tTHE 111lTH CHARACTER)~ THE ASCII CODES FOR THESE CHARACTERS 
•C WERE STORED IN THE •ct ARRAY• TO SEE THEM: 
• 
•T S . ---- - ---· ------------ ---------------------
12ll 0l= 
Clil I 1l" 
c:a c 2l• 
Clil! 3 l c 
C2l! 4l = 
Clilc 5 > c 
c::ac 6l" 
Clilc 7l• 
Clilc 8l:o 
czi 9> • 

. Clil C 111 l • 

• 

U,<llillll 
72,flllil:!l 
7J, 2!00 
32,1ilr<:IIJ 

- 84 'ill ~~-------
72,3fll0 
69,003 
82, 000 
69, <l01il 
::SJ, Iillillil 

___ ll_,lilglj! ___ __ . 

•e TO WRITE THE CHARACTERS 8Al:IC OUT1 ----
• tor 1•1,1flliS ,OUTCCC!ll 
WI __ THERE I_--------­• • 
•C TO SEE ONLY THE r tRIT !I Cl!AUCTERSr · ·--
• •r 1•1o51S FOUT(Ctllf 
~oil TH• 

• • • •C >OCAL HAS ~ORE IJOWERF"UL F"ACILIT!TES FOR THE MANIPULATION OF C~ARACTERS 
•C Wfoi!CH rs £XPI.AINE:D TN OETAlL t:..ATE'R, THE: T1"'0UT' AND -~rCRlP 'TlJ"NCnOKS ---­
•C ALLOW THE PROGRAMMER TO GET BY THOSE SEEMINGI.Y IMPOSSIBLE QUESTIONS 
toC SUCH AS trio! Oil CAN 1--1 NP~P'OITRTS'-SiRA-mitClmfA-clER?W, ----

" 
--- - - ---- --- -----------------

--------------------------------------------

--- --------- -----------------------
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• •C rOCAL HAS THE ABILitY TO TRANSrER INrORHATION TO, ANO OBTAi~ INrCR• 
•C HATtON rRoM, VARIOUS DEVICES 'HAT THE USER HAY HAVE ATTACHED TO HIS 
•C COMPUTER SYSTEM, THE VARIOUS HARDWARE DEVICES ARE ASS!QNEO ~UMBERS BY 
•C THE F'OCAL SYSTEH, THESE ARE POSITIVE NUMBERS IN TH£ RANCE Of 0·127, 
•C THE PROCR4MMER HAY !NOE~ENOENTLY CHANGE WHICH D~VICE rOCAL 

• 

... 
•C IS I NP"JTTI NC rROir"O"!f OUTPlJrtl NC -ro-·n-ANr~fVtW TNSntn;· THROU"G·~ "Tlll: - ·----·--­
•C USE Of THE •rtOV' ANO •rOOVI rUNCTIONS, THE tf!OV' fUNCTION STCRES 
•C AWAY THE CURRENT DEVICE NUM!tER "OF' THt" CURREI''IT I"NPUT DEVIcE, HUl~ TAKES 
•C THE SINGLE NUMERIC •RQUMENT AS THE DEVICE NUMBER or THE DEVICE TO MAKE 
•C THE CURRENTLY ACTIVE INPUT OEV rcr, TH£ ·•roov 1 rUNtTHN STORES AWAY 
•C THE CURRENT DEVICE NUMBER o; THE CURRENT OUTPUT DEVICE, THEN TAMES THE 
•C SlNGL£- I'lUMETI"lCAlliiOHrl•n- (r"f"Rt" -O!YlCtrroRStlr or-nit DEVIcE Tlr -"KIJ([I'R£"" 
•C CURRENTLY ACTIVE OUTPUT DEVICE. fURTHER INPUT/OUTPUT WILL TAKE 
•C PLACE '.l S!NG THE NEW DEViCES UNTIL EITHER A Dtrr&:RENT DEVICE 
tC IS HADE CURRENT -THRoUGH A NfW CALL TO 'riDVt/•rODV' OR A 'RESTORE INPUT• 
tC CABBRtVUTED •R 1' I OR tRtsTORE OUil'tJT' TA88Rt:V!AiElf •R 0' I COHI'ANC IS 
•C EXECUTED, WHICH RESTORES TH£ INPUT/OUTPUT DEVICr BACK TO WHAT IT WA~Snm~-----.c- JlfST---p-mR TO TR£ LAST IF'fOV , ,- ASSURE 
•C THAT THE CURRENT INPUT OEV!CE IS DEVICE NUMBER 3, AND TH£ CURRE~T CUTPUT 
•C DEVICE 19 DEViCE NUMBtR 3, - -
• • •C IN OROER TO WRITE HV rOCAL PROGRAM TO OUT,UT DEVICE 01 . ·-----

• •S rooV<IIl IWtR- -o---
C rocAL•U-· rv:so1 n•JuL.;.r;---

---. ---- -- --- ---------------------------------------~-------------------
-- ------ __ _. __ ·-

• . - - . - ·- ---------
., !•1,11115 rODVc:SIIT t.IIR 0 

--1 -. (il!IJ 
2.000 
~.000 ------ -----------

". 12"l0 5 ,- 13~0 ---·- ---~----~-------------------- ------------------·-

6.01?10 
- - - 7.Il!IJ0 

8.000 
9.11JIIJ0 

11J,IJIIJ0 
• 

- PAGE 31 -

• •C CERTAIN NON·NUHER!C CHARACTERS CAN SEPARATE THE EXPRESSIONS 0~ TYP[.I N 
•C <SUCH AS COMMA, OR CARRIAGE RETURN!, ANY ARITHMETIC EXPRESSION CA~ 
•C BE !NP ~T, 45 THESE EXAMPLES SHOW: 
• 

_ •T s 

X2Jc Ill~ 
V01 0 l ~ 
Ul( 0) • 

• eA B,C 
x•v•i! 
i!ti'+l 
• ., s 

)(11J ( 0) c 
v0c 0l• 
i!0c 0l• 
Uc Ill• 
Ci!!c <Jl• 

• 

1. 011J0 
-2-,011J0 
:S,0U 
6,000 

U,000 

•AsK x,y,z,a,c 
X+i -- ----- --

Y+i 
1+1 ,B+loC•1 

• •T S 

)( ::J ( OJ) a 
Y0C ll h 
i!I1JC 0l a 
BQJ c Ill• 
CI1Ji 0! • 

- 2,0e0· 
3,:l00 
4,000 
7,000 

11,001! 

--------------------------

-·-- --------- -- --·-- ---------- ----·-- ---- ------ ----------------



- PAGE 30 -
.. 

• •C SOM(T!HES IT IS USEFU~ FOR THt UStR TO SUPP~Y DATA VALUES FCR •C SOHE OF THE VARIAB~ES IN THt PROGRAM, RUN THE PROGRAM, THEN •C SUPPLY DIFFERENT VALUES, RUN THE PROGRAM AGAIN, ETC, THE USER CAN !~PUT • •C ~UHERICAL INrORHATION FROM THE INPUT DEVICE AND HAVE FOCAL STORE T~AT •C I NFORMATIO~ lN A VARIABLE NAME, JUST AS IF HE HAD USED THE •StT• COM~AhD •C TO DO IT, THE FOCAL l:OMMANO WH I Cfl rTO'£Sl"Hrs-t S THE - ~A SKI- TOR - ry-T)- -c·crH"Ifl-wtl,--- . -•C FOR EACH VARIABLE NAM[ APPEARING IN THE 'ASK' COMMAND, FOCAL WAITS FOR •C AN ARITHMETIC EXPRESSION TO BE INPUT, REDUCES IT TO A SINGLE NU~tRIC •C VALUE, AND ASSIGNS THAT VA~UE AS THE VALUE OF THE VAR!AILE NAME, •C EXAMP~EI -

C FOCAL•65 CV3DI 18•JUL•77 

•ASK X,Y,i! 
12.34 
27.312 
5 
• •T x, v, 2, rf ·- ------- - -·-·--------- -------- - - -

12.340 27,312 5.~08 

• T S 

X:il < 0 I= 
Y2 < ll I= -
i!2< 0 )'I 

• 

• 

)(0( fl! )• 
Y0< 0 ): 
i1'J( ~): 

• •T X,Y,i!,!l 
1.000 2,00~ - 3.~~0 

• 

---- · ------- -- - -- - - ·· - - - ------ -

- - ------· - ----- -........ -
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• •F 1=1,1015 FODVC011T !.IIR 0 
1. 000 
2.000 
3.~00 
4. ~ 0111 
5. 00~ 
6.000 
7.000 
e.000 
9.000 

--- _l!;l,il~ . 
• • 

---------------

- --- - ----- ----- -- --------

•C TO !NP1!T 10 CHARACTERS JiROM INPUT OtVICE 01 
• • 
·~ -; L $_F l!l_V! ~~---
•1.2 F 1•1o101S cCII•rcHRCI 
t1.3 R 1 
• • w 
~_F'~CAL_•6~ !_Y3_9_)_J!•JUL•71 

1.10 S FIDVC 0l 
1~20 F 1•1e10JS C<II•FCHRCI 
1.30 R I 

•G 
4BcDEFGHl Jli- ----- -
• 
tT S 

10< ril l= 
C0 ( 1 >a 
Ci21 i 2 i: 
C0< 3l = 
C:0 i 4) = 
C:21( 5) .. 
C: 0 i 6): 
C<l< 7l= 
C: 0( 8>= 
Clil( 91• 
t0CHl>= 
• 

11, 000 
65,01')0!! 
66 ;~r00 -------
6?, ile3 
68,2100 
69,000 
70, 000 
11, 1l0121 
12. <!0--r----
73. 000 
74, 000 

• , IE1o10JS rouTcCfl)l . 
ABr.DEFGHIJ• 

--------- ·----- ---------



- PAGE 76 -
• ·--- - -------------·----• •C SOMETIMES IT IS N(CCESSARY TO 'INIT!ALiaE• A DEVICE BEfORE IT _ 

•C CAN BE USED TO TRANSr[R DATA, SOME DEVICES REQUIRE IT, OTHERS -CON'T, 
•C rOR EXA MPLE, CASSETTES DO R!QUIRE !NITIALl~ATtON TO ALLOCATE BUffER ___ _ 
•C SPACE fOR DATA STORAGE, ETc;, gUT TELETYPES MAY NOT REQUIRE ANY 
•C INITIALI~ATION IN ORDER TO BE USED , <THE TELETYPE INTERfACE M!G~T, 
•C HOWEVtRI,--iNYWAY; I T l S GO-OD l'OCA!:-nlrGR'AMMTNC' 'PrfACI IC£- --- - -------------
•C TO 'INITIALilE' ALL DEVIcES BEfORt DATA TRA NSfER TAKES PLACE, T~IS IS 
•C ACCOHPL!SWED USING THE tP'INf 1 HlO THE l'fl~Of r 1JNCTIONs ; 'fifO! 1 CALI.S 
•c A CEVICE DEPENDENT ROUTI NE WITHIN fOCAL TO INITIALI!E A GIVEN D( VJCE 
•C fOR INPUT, 'FINO' CALLS A OEVICE DEPENDENT ROUTI NE W IT~ot i N FOCAL TO 
• C. INITIAL.IiiF: ~ GIVEN QEVICE fOR OUTPUT, THE DEVICE NUMBER Of HIE DEVICE •C IS THE VA~UE o F TH[ SfNGCE - ARGUHE~OME OEVTCES- lWS'f ALSO- BC' CL-0$EC ,-; ----­
•C OR TOLD THAT INPUT/oUTPUT IS OVER, $0 THAT THEY 
•C CAN fiNISH ANY INCOMPLETED TRANSr,RS <BUffERED CASSETTE 1-0 II C~E tXAMPL.EI, 
•C THE DEVICE CAN BE 'cLOSED' BY THE USE Of THE tfCL.I' fUNCTION If THE 
•C DEVICE WAS INITIAL.I~ED 'OR iNPUT, OR THE 1 fCL.0 1 fUN~TtON If THE DEVICE -­
•~ WAS INITIAL.I~ED fOR OUTPU~HESE fUNCTIONS ACCEPT A S!NGL.E •C -NUMEiHc -ARGUMENf WH! CHIS THE -DnTCE NUMBER lf1'HEOE'VTcf l '() TCCffiT-, -----­
tC IT IS GODO rOcAL PRoGRAMMING PRACTICE TO 1 CL.OS£1 A DEVICE 
•C WHEN ALL. I ~PUT /OUTPuf -,.0 THAT DEVlCE"-HA'S BEEN COMPI:.IT£0, SOME 
•C EXAMPL.ESI 
• • -- i£ A 

• •1'.'1 s riNO'C1l ,roovc11 IWJS reL.oU> JR- cr---- ----
• 
•W 

C F'OC:iL•ff-lY3D11 r-TuL• 
L '1if -S F'TF<Oiilll'-oovrn ,-wn--,currr-rnnr- --- ------------- __ .., __ 

• •C-- THE' AB'OVc-!£QU£NCE Wl[l: IN IT!ALU£ utVTC£ NOHIER -1---rtllrOOTPUT, 
•C SET DEVICE NUMBER 1 AS 1HE cURRENT OUTPUT DEVIC£, WRITE THE ENTIRE 
•C F'OCAL PRO~RIH TO -fH£-O'tV-ICE~ -CT..o-st- TR£ -UC:Vlct; - l'ND RESiO'RE: THE - --------.­
•C OUTPUT DEVICE BACK TO WHATEVER IT WAS BEfORE THE 1 F'ODV', IF' 
•C DEVICE 1 ~ WA5 .AC_A_S-SE:T_T_ri~ElJTTR£Ftra-Ac-P'-ROU1Jif-wOI!LD 1fA-vt --------------
tC B~EN ST~~_Q__QN_.!_HE _,C:_:_A .::.IS::..:E::...:T..c.T-=E~·,' ___________ _ _ 
• •ERASE ALL 
• 

. - ---------· 

--- --j .. 
---~ 
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• •C IF' THE USER WISHES TO MOOIF'Y THE LINE AGAIN, WE SIMPLY TYPES A NEW 
tC 'M ODifY' COMMAND. THIS PROCESS IS A L.ITTL.E HARD TO DEMONSTRATE ON THE 
•C PRINTED PAGE, BUT HERE ARE SOME EXAMPLES: 
•C 
tC . ., 
C fOCAL.•65 CV3Dl 18•JUL.;7j 

•1~1 T "THIS IS MY PRGRA~" ; I 
•W. 

C fOCAL•65 (V301 18•JUL..77 

1~10 T "THIS IS MY PRcRAH",I 

•Gc 
THiS IS MY PRGRAM -------
• 
• H 1.1 

1~1 0 T "THIS IS MY PRoGRAM",! 
• •CO ------- - -------- -
THiS IS MY PROGRAM 
•W 

C fOCAL•65 . (V30l 18•JUL.~71 -

- - f ;u --T "'TIHS rs -HV ·noc~A'R"IT 

• • 

--- --------- - ---------

·--------- ----------·------

•C WHAT THE USER !rio, IN -n~rl!JOVt · •·Moorn'- COHifA'NOfiiAS iOI'fPr-~- -
•C 'ALTM0DE 1, THEN THE C~ARACTER 'R', rOCAL THEN 1YPEO OUT THE L.~~E UP •t ro no~! · NnT --, R' £NcoUlifTER£b c TRt '"R ,- - rN T P"RCliTiflT; IIi"'£' uSER T~-------· 
tC STRUCK TWE 1 0 1 KEY, WHICH JUST INSERTED AN •D• AT THAT POINT, l~E N 
•C STRUCK TH! 1 LINE fEED' KEY IN ORDER TO RETHN -T~t'liEHAlli[)ER\lf TRE l;lNE' ­
•C AS IS, THAT REQUIRED 4 KEYSTROKES AS OPPOSED TO 26 REQUIRED TO RE-TYPE •C THE ENTIRE LIN£, -- - - ---· - - -- -- -- - --
• • ----------- --·-------------------

---------- ---

-----------· ---------- --JL_i- ----
1 

' 
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• •C "WHAT Ir A MISTAKE !S roUND INSIDE OF A ~!NE ALREADY STORED AWAY1", 
•C ONE APP~OACH WOULD BE TO SIMP~Y TYPE THE WHO~E ~INE IN OVER ACA!~ <F'OCA~ 
•C WILL REPLACE THE ONE STORED WITH THE NEW LINEl, BUT THIS PROCESS CA~ i 

• I •C BE VERY TEDIOUS IF oNLY ONE CHARACTER IS TO BE CHANQEO IN A LONG LINE, :g - ------ ----- ---- -- ~ 
•C FOCAL PROVIDES A ,ACIL!TY WITH THE 'MODIFY' COMMAND TO ALLO~ THE I 
•C USER TO MAKE CHANCES IN A STORED LINE WITHOUT HAVING TO RE-TYPE THE , 
•C ENTIRE LINE, IF THE USER TYPES THE 'HODIFY' cOMMAND <'H'l, FOLLOWED I 
•C BY A SPECIFIC ~IN£ NUMBER, 'HAT LINE IS OPENED FOR HOOIF!CATlON, FOCAL ! 
•C TYPES OUT THE ~INE NUMBER (JNF'ORMING THE USER THAT IT LOcATED T~E ~1~£) 1 j 
•C THE N WAITS FOR USER fNPll,.-; WHENEVER THE- ROO I tY C"'O-Ml4AN-0 1 S WHHN"!r l'-oR-- ---~ 
•C USER INPUT, THE USER HAS SEVERAL HOOIFICATION OPTIONS, THEY ARE! II 

•C 
•C 
•C 1, S 1 MPL Y TYPE IN ANY iEXT THAT THr- USER WANTS 1 NSERTEO H THAT PO !NT, 
·.c= I 2-,--0TIEfCANnrxT~r-LtFT BY THE USE OF' THE 'RlmlCif' ANOIOR 
•C '-BACK~~ROW' KEYS I .,..."" I •c 
•C 
•C 
•c 
•C 
•C 
•c 
•c 
•C 
•c 
•C 
•C 
•C 
•C 
•C 
•C 
•C 

3, SEARCH F'OR CPOS!T!ON AFT£Rl A CHARACTER F'URTHER TO THE RIGHT OF' TH£ 
US£R 1 S CURRENT PaStTION ON THE ~IN£, THIS IS DONE BY STRIKING 
THE 'A~TMOOE' KEV !SOMETIHES LABELED 'ESCAPE•>, FO~~OWEO BV . --STJ!III<TN'G-'l'HE--C'H11fACTER- TIIXI rs--Tlf-I!T SU~"CR£0 1'0R',--1TI'P!r- CHARACTtl< 
IS ~OCAT£0, THE LINE IS TYPED OUT UP TO THAT POINT ANO FOCA~ 
WAITS FOR F"URTHER USER INPUT, Tf" THE CHARACTER IS l'iOT ~OCH£0 1 
THE: ENTIRE REST Or THE ~IN£ IS TYPED, AND MOoiF'!CATlON ENOS, 

~· THE USER MAY TRUNCATE A ~IN£ (REHOV£ A~~ INF"ORHATIO~ TC THE RIGHT) 
t~rl'YP rN'G- THt-cllfR1 AC£- RtTtmff"K(T"; AT TR1T'""'POTNIKOtril'TC'Al'Tll1\ -nws-;-

5, THE USER -H"A Y "END lrOO'trJ CA'TI ON er-sn ll<tN;--TH'[ -. L 1 NE rtE c·r--1rr'Y';-- -­
THIS CAUSES THE R£MA1NDER OF THE ~INE TO BE TY,£0, ANO THEN 
MODIFICATioN END'S, -- A~L -oEFINtO VAR1AB~l:- 1WI£"S AND THEIR VA~UES-

- __ ARE~L_S~- ER_~IED_, _____ _ ------------ _____ ------- -----------

·- - - ----- ·--- ---- --. 
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--- ---- ------ --- ------------------ ------------ ----- ------• •C THIS AL~O~ S THE UsER TO STORE FOCA~ PROGRA MS AND DAT A ONTO O T ~ER 
•C OEV ICES TH AT HAY BE CONNECTtD TO Hl S COMPUTER'; THERE IS ONE OE ~ ICE 
•C WHICH OOES HAVE SOHr SPECIAL SIGNlr i CANCE TO F'OCA ~· THAT IS THE 
•C USER'S CO NSO~E DEV IcE <THE DEV ICE THAT HIS CONSOLE KEYBOARD ANO 
•C OUTPUT DEVICE, TE~ETY,E 1 CRT, ETC, IS CONNECTED TOl, ALL ERROR 
•C MESSAGES ARE OUTPUITO -THE - uSl:R-~rqSOLE DE VI'CE , THE U'SE~---­
•C CHANCE HIS CONS O ~E DEVICE TO BE ANOTHER DEVICE ON THE COMP UT ER 
•C SYSTEM WITH THE ' 'CON' rUNCTlON, TH IS FUNCTION ACCEPTs- A Sfl'iCl ~ E 
t C NUMERIC ARGU MENT ANO THAT NUMBER (0•1271 BECOMES THE NEW 
•C CONSO~E DEVICE' NUMBER, THAT DEV!ct STAYS THE- CONSO!;.E DEVICE UN TIL 
•C CHANCED BY THE USER WITH ANOTHER 1 FCON' CA~~ . A NEGA TIVE ARGUHEl'; T 
•C To •rc-ON1 O'O ES N OTH!NC~Ul'"RLTURNS' T'"Rr'O'EVTC£' WR"W -or - THE -C'UI!llr-Nl'-­
•C CO NSOLE DE VICE , SOME £~AMPLESt 
• • •C TO rt NO OUT WHAT- THE "CURRENT CONSO~£ DEY ICPS NUH&tR'I S I 
• ---.rTcONl•l~")r,-.I----·--------------------------

J,0Z0 
• •C TO MOVE THE CONSOLE ·To DEVI CE 01 
• •S FCON(!il) 
• 
•C THE CURRENT CONSOLE DEVICE IS DEVICE 0a BECA USE! 

- - - ·----- ---• •T F'CONC•1),1 
0 ,00Z 

• -----·- ------ ---------------------------• 
•C TO GO BACK TO DEVICE 3 AS THE CONSO~EI 

----- - -----• • 
11$ FCON<3 > .. 

- - ---·--·---------

·--------- - ----



- PAGE 78 - • 
-------------~-- ~--- -- -----

• •C rOCAL ALLOWS FOR THE: PROGRAMMER TO MANIPULATE 'BYTE• OR 
•C 'CHARACTER' STRINGS, ANO PROVIDES SEVERAl; ruNcTIONS WHICH FACILITATE 
•C SUCH OPERATIONS, LET'S LOOK AT 'BYTE• STRINGS 'IRST, UP TO THIS ~ 

tC POINT, ONLY NUMERICAL INrORMATION HAS BEEN READILY MANfPULATEO, EVEN 
•C THE •roUT' AND 'FCHR' rUNCT!ONS USED NUMBERS TO 
•C RrPRESt"N1 ;~- ~At~nr.· "Tllti'1AIN PROBIOEHS ARt Tffl!'H["-.nlJ;-r-ANtr·-- -­
•C 'FCHR 1 F'UNCTIONS GIVE THE USER ~ITTLE r~EXIBIL!TY IN MAN!PULAT~~G 
•C SERIES OF' CHAR;(CTERS OR 'll'ftEs-', ANtr TO" STORE l CHl11ACTER AS i 
tC NUMBER IN A NUMERlC VARIABLE NAME TAKES ABOUT 7 TIMES THE AMOUNT Or 
tC C0"1PUT£R MEMORY STORAGE THAN MOR£ OPTfHAL -HETI~ODS; - THUS 
tC rOCAL ALLOWS THE USER TO DE;INE AND USE 'BYTE• OR •STRING' VARIABLES, 
iC J.rTHtT -A"Rr-ULL£0~-ATSTRTtHfT VAR !ABLE IS A ""SfQUOJTTl1. :i(Rl£5 -------­
tC OF 'BYTES• STORED IN THE COMPUTER'S MEMORY, IN GENERAL, NUMBERS 
tC IN THE RANG"£ 0•255 MAY BE STOREtr 1N EACH 'BVT£1 POSITrON, rF T"IT NUMBER 
tC WERE TO BE AN ASCJI COOE NUMBER, THEN A CHARACTER COULD ALSO IE 
tC STORED THERE-, -TOCAL DOES NOT CARt WHAi THE"lNFCJRMUIOff fS OR 
tC WHAT IT REPRESENTS, A 'BYT!' STRING IS JUST A SERIES Or NUMBERS IN 

- -.C"IHC Rl"NGE il·25!S, 'BYTE' STAII"mrARt GIVEN YAIITffiE N4HE$, JUSIL~--­
•C NUMERIC VARIABLE NAMES iA~! FOR FlRST CHAR, BUT NOT F, 0•7 FOR SECOND CHAR, 
tC SEE nRLitR DISCUSSION -or VARlULt: NA1'1£!il, lofOWEVER A 'I' IS AOCED TO THE 
tC NA "1 E IN ORDER TO ICENTtrY THAT VARIABLE NAME AS REPRESENTING A STRING 
tC OF BYTES, THUS" 'A 1 II T NURLRIC VARrABLE ANO--'&S' IS A BYTE VARIABI.E, 
•C THE SUBSCRIPT USED WITH THE BYTE VARIABLE OET[RMINE! WHicH BYTE 
··c- nc n.Jr"S"TRTilG"Ir"IJtT"fflftrrF'U£NCEO t TH£ F I RST BYTE IS sva-~m B, I HE 
•C SECOND 1o THE TH!RO 2t AND SO ONl, A BYTE STRING HAY HAVE UP ~C 250 
tC BYTES--sTORED IN IT, tr- A nrrSTRING" -IUs-1-loT BtEN A"SSI"CNEO A I,;ENGiH, -~-­

tC <SEE 'FISL' F'UNCTIONlt THEN THE DEFAULT LENGTH OF' 72 BYTES !S ASSIGNED 
tC TO IT THE -F'lRST iiME THAT TT 1S REF"ERENCED, ALS1l- ALL BYTES IN • STRINV 
tC ARE INITIALIZEO TO THE ASCii CODE F'OR A BLANK t32lr WHEN FIRST 

--.c INlTfA"l:TltO .-.rtl<Ei"R"E-~~A"HPLES RRICR ILLUSTRATE STRINGS If\ THE: 
tC MOST PRIMITIVE MANIPULATIONS, IF A STRING VARIABLE IS USED IN AN 
•C AllliRff£1'TC -(lrP11rS"S"Iolil, fl1£NJ'Rr"VAl,;UE -Of'"IHlT>'11H""A"ru U THE fKI'iEliTC ____ _ 
•C VALUE OF' THE BYTE STORED fHtRE (~•255), IF A CHARACTER IS STORED 
tC THERF:", - TH'EN THrmJHe£11 WTLl.- BrTfir-A"Stlr--eont f;11HBEII F'DII TIUT- Ci-ARACT£"1-;- - -

• 

I 

-----·-----------------~
---- -------------- -~------ i 

------------~ 

-I 
--------J 

! 

~-------· ------

-- ---------- -------

- PAGE 27 -

tC SINCE THERE WERE NO STOR[-o LINES-. THERE WAS NOTHING fOR -- FOCAL --­
•C TO PERFORM. AT THIS POINT, If WOULD BE APPROPRIATE To DISCUSS THE 
tC QUESTION "WHAT IF' 1 HAKE A MISTAKE?", FOCAL PROVIDES SEVERAL 
•C MECHANISMS WHICH ASSIST THE USER IN CORRECTING MISTAKES, SOME ~ILL 

•C BE OISCUSSEO ~ERE, OT~ERS LATER, "WHAT IF' I MAKE A MISTAKE ~~ILE 

•C TYPING COMMANDS TO rOCAL FROM THE KEYBOARD?", SINGLE C~ARACTERS 
•C CAN BE 'RUBBED OUT' - BY Si'RIKING f~E -~~IJBOUTI-KEY (SOMEi-lMESLA!iELED ___ _ 
tC 1 0ELETE 1 l ON THE KEYBOARD, ONE CHARAC~~R TO THE LEFT WILL BE 
tC •roRCOTTEN' BY rOCAL r0111 EACH TIM£ THE 1 RUB0Ui' 1 KS:Y IS STRUCK, 
•C SOME EXAMPLES! 
• • tf "THIS - ~~ A TXOR\\\EST"-, II 
THiS IS A TEST 

• • .•C _NOT I C£ TH_AT Tl~f;_ ' _\ '_ .C:fojARA_C_!_ER IS ECHO_ED EVERY Tl ME THE 'RUB OUT' KE~ 
•C IS STR UCK <A FANCY RUIOU't HODr;DlrtRTSIS AYAILABLEr~~-E----­
tC CHARACTER IS 1 EATEN• OF'' THE SCREEN), THE ENTIRE LINE to THE 
tC LtrT CAN BE •rORGOfTEN' BY STRIKING THE 'BACKARAOW' K(Y- ON~M[ KEYBDARU; 
•C AN EXAMPLE: 
• 

• tC WHEN THE 'BACKARRoW' KEY WAS STRUCK, FOCAL fORGOT EVERYfHil;C -TO THE 
tC LEfT OF' THE 'BACKARROW 1 ~ THE USER MAY JUST CONTINUE TYPING THE ~EW 

tC CHARACTE:RS ON THE S:AMl Llf•f[';'- - MORL£1CA!WLES I 
• • -- ------- ---- --

tT "THIS ARE\\\\ IS A TXC\~~ST~LI~--~--- -~-­
THiS IS A TEST 

- -,s xo11-; 'fil2"1ii3~-·s -wwo;s ·-x.-,·;v-.a;i!liTI""rXIYfl~ 

7.000 8,000 10.000 

• • tC HER£ SEVERAL 0 RUBOUTSI ANO 'BACKARROWS' WERE USEO ON THE SAME 
t"C- LINt; "TfOO -lHIOctf NE'iltR TUKl-,AAIHJ!irKTSTiK£S, OF CO"I1RS"L , 

• 

- -·-----·--~--- -----
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- OL. 

C FOCAL•65 (V30) 18•JUL•77 

1~1 0 T "HELLO, THERE"!!IS X11;Ys2,Zt3 • i 
1·.20 T "THE VAI.UES or ·x, 'V, i; ARr-...-,T,'i'-;7;T ------------·-- ·-j 

I 
--~ 

2~10 T "THAT'S ALL F'OLKS"il 
2~2 ~ T "THIS IS THE LIVING ENOI",I 

•Gn lo!ELLO. THERE ···-------------------·· 

THF VALUES Or Xt Y, i, ARE 
THAT'S ALL FOLKS 
THiS IS THE LIVING END! 
• 
ioE 2 
•W 

C F'OCAL•65 (V30l 18•JUL•7; 

1;10 T "HELLO, THERE"!!IS X•1;Y•2•il3 

2·1H!Hil 

f ;20 I "T.HE VALDES -OrXIYI'T;ARE· n,-~>r,Z,I 

•Go 
HELLO, THERE 

THr VALUES Or X, Y, i, ARE 2.018 
• 
•F: ALL 
•:.I 

C FOCAL•65 (V30J l8•JULii7'1 - ·------·-- -- -- -

•Go 
• 

I 

; - - ·-·--------l 
I 

-, 

------ - -----------------·-----·------------ - - ·---

- PAGE 79 

• •C SOHE EXAMPLES: 
• •S ASC0l!!65 
• •T S ---·--·--·----·----------------

• • •C REMEMBER TH( ASCII COOE NUMBER 65 REPRESENTS THE CHARACTER ' A' . • •S ASC-1)1166 - ----· 

• 
•T S 

A0S•"AB 
• •S ·Asf2 ,-, -.-o--
tT S 

A0Sc 11 A8C 
• liT AS(1)tl 

66.00il"-
• 
•T U<2lt! 

67.011JI1J 
• 
•S FOUT!ASI1l > e-:. . - - - - - ----
• 

-----·--------------- ----

" 

" 

" 

•F' 1•121,2515 AS<t)at·A· I-- ---- ---------------
•T S 

--------·-··--- ----

" 
• 

·-· --- ----- ·- ----------
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• •C THE 'S' OPTION or T~E 'TYPE' COMMAND OUTPUTS THE IYT[ STRI~G 

•C ASSUMING THAT ASCII C~ARACTER CODE NUMBERS ARE StORED IN EACk -BYT£ 
•C POSITION, NOTE THAT 'AS' AND 'AS(f)' ARE THE SAME THING, 
•C NAMELY THE riRST BYTE IN THE STRING WHOSE NAME IS 'A' (OR 'A0', SINCE 
•C THEY A_RE !_l:i_~ _SA~~~A_!N_ B_EF'ER _ ~fARL I ER_ 0 IS~U~~~~"!__D~ VARI ~BLE _ 1'>_~_1'~£5), 

• 
•C IF' WE WANTED TO CoP¥ THE CHARACTERS IN 'AS' INTO ANOTHER STR~~C, 
•C SAY 'BS•, A CRUDE WH TO DO T~AT MIGHT 8EI 

• 
•F' I t:. Ql • 71_!~ _8_$( I l •ASlli__ 

• •T s 
A~S="ABCDEF'CHIJKLHNOPQRSTU~WXVI 
II?J ( IIJ) = 72" ;0013 
80S="ABCOErGHIJKLMNOPQRSTUVWXY! 

----.-------
• •C 
• • 

WE COULD TNPUT U ClifAl'ACTI:Rs-lriTO- •,nr liUINN!NG A"! SUBSCRIPT :u 

•F' 1•3,13JS ASCil•F'CHRt) 
HECL"o ;ovcrrr • 
• eT S 

A~s=" ABCHEL."LO, OVER f OPQU,UVWliYl 
l~c IIJ)a H.~I!UJ 
Sl3s:"UlCOU"OliTJKUfffOI'"Q""RflUV W x Y f 

• • 

" 
" 

--- -----------

·----- ----------------· 

--·.-

--------- ------ ------------
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• .,. s 

X:!!( ~): 1,11J0~ 
2, 011J ~ Y0t >l > • 

i!iil( kJ) • ~·-"'~" • *1·;15 G 2.1 
• •W 

C F'OCAL•65 (V3D! 18•,JUL,•7; -------- _ -- ------- ____ _ 

1~1 1/J T "HELLO, THERE"!!IS X•1;Y,2o~13 
(.15 G 2,1 
1.21/J T "THE VALUES or X, Y• ~; AR~ n,X,y,!~~ 

2,10 T "_TtU_T! S AL_knlt.l<.f.'!_,j 

•Go 
HELLO, THERE 

T~iT•S ALL rOLKS 
_!! __ --· - . ··- -----· ---· --------------- -------------------
• •C 
•C 
•C 
eC 
•C •c 
•C 
•C 
eC 
•c 
•c •c 
• 

NOTE THAT THE NORMAL SEQUENTIAL DIRECTION OF' STAHEMENT EXECUTION 
WAS AL TEREO WHEN THE I. I NE 'L 15 1 WAS I NSERTEO ',' WE WERE 1 NTRODUC£0 fO -­
THE 'ERAS[' COMMAND EARLIER~ HOWEVER, THERE ARE OTHER USES FOR THE 
'ERASE' COHM4ND, I r THE ERASE: COMMAND IS FOLLOW(O BY A SP£Cl F'fc . 
LJ NE Nl;MB!;R (SUCH AS 1 f,'2 1 l_i__IT !:RASES JUST THAT LINE F'ROM ST ORAliE , 
IF' IT IS rOLLOWED BY A ~ROUP NUHBtlr-·ONL Y- TiUCHAS-rs,' I, THE:N IT tRillS­
ALL LINES THAT BEI.ONC TO THAT CROUP, IF' IT IS rO~LOWEO BY T~£ 
WORD 'ALL'• THEN iT ERASES ALL. OF' Tlo!E STORED L!NES;ASWE- - ----­
HAVE SEEN erroRE, IE THE 'ERASE' COMMAND IS FOLLOWED BY NO LINE OR 
CROUP NUMBER, THEN IT ONLY tRASl:S THE USERS VAR USLt -NAHES A~O THElR" STOR 
YALUES,_ ALL rORH~ Of TtojE __ 'EfiASE' COMHANO REMOVE ANY VARIABLE NA~E:S -
AND THEIR ASSIGNED VALUES, SOME tXAMPLr-S"I --- - ---------- ·--

•E 1.15 
• •W 

--- ~ r·oc.li:.·n-·w;;~-, -Ta-Juc~,.-,------

1:10 T "HELLO, THERE:"!!IS X•i;Y~2,!~~ 
1~2a T "THE VALUES OF' Xo y, ~; 4RE ",X,Y,i,l 

2~10 T "THAT'S ALL FOLKI";: 

• 
•2'.'2 T "THIS IS THE LrvtlllC ENDI",1 
• 
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• • •C THIS 4~~0WS THE USER TO ~iST ANY ~IN£, GROUP, OR THE ENTIRE •C PROGRAM, A 'PROGRAM' IS A !ERIES or STORED ~!NES W~ICH PERFORM SOME •C FUNC TIO~ 0R TASK FOR THE USER, WE~L, WE H4VE CAREFU~LY TYPED I~ THE i •C AS JVE STORED PROGRAM, BUT HOW DO WE INSTRUCT FOCAL TO ACTUALLY j •C PERFORM T~E COMMANDS THAT HAVE BEEN STORED AWAY7 WE CAN INDICATE THAT j •C FOCA~ HIANSFE:R CONTROl. I BEGIN. EXEctJTTN"Ci-STATE"MtRis-l -ro AWl' "SPE"C"Inc-- --•C LINE BY THE USE OF THE IGOTO' CABBRIEVIATED 'G' OR 1 GO') COHMANC, i •C THE 'GOTQI COMMAND MUST BE FO~LOWEO WITH THE LIN£ NUMBER OF •C THE STORED LINE TH4T WE WANT TO TRANSFER CONTRO~ TO, IF A LINE NUMBER I •C IS OMITTED. THEN CONTROL IS TRANSFERRED TO THE ~OWEST NUMBERED _j: •C LINE THAT _ HAS_ E!E;_N _STO_R~A-~_! ~ ____ SOM~-~~AHP~ESI __ ___ --------• 
•W 

C FOCA~•65 (V30l 18•JUL•7; 
- -

----
1.10 T "HE~LO, THERE"!!IS XP1;Y•2•~13 1-.20 t "Tlfr--v •cur-s--or-1<..--v-;--r. J.riRi-iE~"r=-,-yx-=-, vv-,-:zr,-.;--------------
2~1~ T "THAT'S ALL FOLKS"il -

•GOTO 1.1 
HEt LO. THER~- -------
THr VALUES OF X, Y, to AAE 
THiT•S A~L FO~KS 
• 
• 
•C NOTE THAT CONTRO~ PASSES TO THE NEXT ~INE IN SEQUENCE CUNLESS rOCA~ 

" 
•C HAS BE£N TOl 0 -Oil{[RWTJt:r-otrrr~-n:~-lN£"5-RAV£" lJt£1'< -tx-rtUTDr~~---­•C THEN HAS NOTHING MORE TO co; SO IT PROMPTS WITH A 't~, AND A~AITS A • i :c NEW COMMAND FROM THE USER, - HORE EXAMPl.EST -- -- - -- - -· ---- - - i 
•G 1. 2 
THr VALUES OF X, Y, i, ARE 1.~~~ 2.~11 3~101 T HiT ' S ALL: -F'01J<S ---------- --------- --- - ---

' •G 2.1 
THiT•S A~~ rO~KS 

• 
•S X~11oY~12,~•131G 1.2 THr VALUES or·x, ,-,--., . A..-R..-E- --::1...-i;lllr.Jr.J- 12.1:!118 ---rr.nr·-------------------: -THAT'S A~~ F'OLKS 
• 
•Go 
~ELLO. THERE 

THr VALUES ur--x-, v. '' -A"R£" - -- -1;na-· --- zte'n--~u -- - --- - ------- ·- ­THAT'S A~L FO~KS 
• 
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• •C THESE ARE VERY cRUDE MANIPULATIONS OF THE C~ARACTERS, LET'S NOH •C LOOK AT SE VERAL F'OCAL FU NCTIO NS WHICH A~~OW MORE CONVENIE NT MANIPU~ATIO~ •C Or CHARACTER STRINGS, THE 'f!SL' FUNCTION A~LOWS T~E ~ENGTH OF •C A CHARACTER STRI NG TO BE OEF'INED, THE FIRST TiME I T IS REFERENCED, IT •C ALLOWS THE PROGRAMMER TO SET ASIDE IN THE COMPUTER'S MEMORY ON~~ THE •C THE NUI'f!IE R ~r !n"T£ S H~E:"E: [f$ -~JifFI£ln{AY-NE!"tn'I"ORE.l)R TEss-; 'rRAI' THE •C DEFAU~T VA~UE Or 72>, THE •r!S~' ACCEPTS AN ARBITRARY NUMBER OF ARGU MENTS •C IN PAIRS, THE FIRST ARGUMENT or THE PAIR IS A NUMERIC VA~UE WH!C~ IS THE . •C NUMBER or BYTES TO SET ASIDE IN M£HORy FOR THE SPECIFIED STRING, AND TH E •C SECOND ARGU MENT OF' TH[ PAl R 19 THE NAME OF" THE STR lNG V AR IAB~E, AI\Y Nl.i MBEI •C OF STRING VARIAB~E'S ~ENGTHI HAY BE !NITIALI!ED IN ONE C.LL TO 'FIS~' . IC BY JU"ST -p~AC fN G- MORr- ARGlJM[N'F l'A rRS TifiRLCAL[ . .';""- nroRoe:A -fO!t--fH[l n S(' •C TO WORK, THE CAL~ MUST 8E TH£ F'IRST TIME THAT THE S'ECIVtEO STR!I\G •C VARIAB~£ HAS BEEN RErtRtNC£0 IN THE FOCAL PROGRAM, SOH£ EXAHPL(9: • • 
!!E~A~E . .A~I. 
• •T S 

•S FISLC16,ASo2~.BS) 
• 
•T ~----------------------------------------------------------------~ 
A~S•" 
BillS=" 
• • 

ri 

" 
•C -.e THIS CALL SET ASioE 16 CHARACTERS FOR 'AI' AND 21 CHARACTERS roR ' SS', ALL T~E""BYTES IIER£" -Srr-TO CONTAIN THE ASCII COD£ J'Oit A SPACE, •c THE STRINGS HAY B_£ _ _uSE_Q_ Np~L_ ____ --- ----- - - ---------------• •F' l•lll,1,1S ASI!l•'A•I •T s - - -· ··- - ---· 
A0S•" AB\:DErGliTJKLHJHl.," ____ --
BillS=" " 1:21( 0)11 16.~~" - --- --------
• • 
•C SO IF THE PROGRAMMER ONLY NEEDS A STRING WITH ' BYTES IN IT, •C "ONLY ' 9VTrr NrEOICi --IE AIOLOCATEO, ONCE A STRING HlS Bt£-.,-N:.CAn-C-f-IO..,.,.OircAPT"E~Or,~TR01EnNr­:c IT'S L.EN_GTH HAY N~T Bl: CHANQEO_J!_N!_!~ _ _!_~ VA!_IAB~£ -~~~!_!_S_~R-~~C. 

------------ ·--· - -------

--------- - 1 

--- ----------
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• 

• •C IT IS UStrUL TO BE ABLE TO INPUT STRINGS PROM T~E INPUT OEVIC£, 
•C WHATEVER KINO Or DEVICE IT MIGHT BE, THE 'rST!' PUNCTION ALLOW~ THE 
•C INPUTTING OP CHARACTERS PROM THE INPUT DEVICE AND T~E!R STORING INTO A w 

•C STRING VARIABLE. THE ''ST!I J'UNCTION ~AS TWO MANDATORY ARGUMENTS, A~O 

•C AN OPTIONAL THIRD ARGUMrNT, THE riRST ARGUMENT IS THE MAXIMUM 
•C NUMBER 01 CHIRA-eTE"~ro-rN'PUI,--TRE--srt"UNo- Ilf"~RtNI rs-·no~r-· . -----------
•C STRING NAME AND SUBSCRI'T POSITION To STAAT PLACING CHARACTERS 
•C PROM THE INPUT DEVIcE INTO f~E STR1N~, THE iHfRD 4R~UH£NT, IJ' SU"PI.ItC, 
eC IS AN ASCII CODE NUMBER POR A SINGLE C~ARACTER, THIS CHARACTER 
•C IS Co\LL£0 Tl-4[ 1 T£RMtNATION CHARACTER', IF" THE TERMINATION CkARACTER IS 
•C READ rROM THE INPUT DEVICE, INPUT STOPS AND THE PUNCTION R[TuANS, THE 
•e TE1lM!N"AilOT~HARAC1'flrT"rfJQfOicrRtO -nmli11E- ~RT!iGI--£liTT TFif: VAt:l.rt--- --­
•C RETURNED BY THE 'PST!' ,UNcTION IS THE ACTUAL NUMBER or CHARACTE~S THAT 
•C WERE TRANSrERED PROM THr INPUT DEVICE AND SfOREO INTO THE STRI~C. rr 
•C THE INPUT DEVICE IS THt CONSOLE DEVICE, THEN RUBOUT PRDCESSI~G ~ILL lAM£ 
•C PLACE, ALLOWING IHE THE ~RUBBING OUT' ""Or "TYPING lffSTAKES, 
•c 

--- •C -s-ot"f£~""£5...-: --

• 
• 
t1."1 E 

--- i1~' 2 S TISLC20,U,2il,8ffirhF'ST l 120,4$, 'Xl 
eW 

C POCAL•6B CV30l 18•JUL~7Y 

1'.' 10 E 
1 ':"23"S'J'ntn:s,-rc;-,c...,2.,.il-,-, l\"sr,-.2""ilr,-..a"'S,.J'I w-s-ci""•"''"S"'TNI--r1""2.,.07r li"'Se-,,-,,.,X"I _____ __________ _ 

•Go --- - - ----- -
MEL Lox• -- ------
• 
tT S ---------- - --- -

A~$a"HELL0 " • 
B0s=" ·· ----------w--- ----------

i!~i 0)• 5,000 
• ----j 

------------------------------

. 
------------ ----~-- - --
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• •C IF NO PARA METER roLLOWS TME 'W' OR 'WRITE• cOMM&NO, TM EN ALL LINES 
•C WHICH FOCAL HAS STORED AWAY WILL BE WRITTEN TO . THE OUTPUT DEVICE, 
•C ALSO WHENEVER FOCAL WRITES 'ALL' THE LINES, IT WRITES TME TOP LI~E 
•C WHICH IS AN IDENTIF IER TELLi~G WHICH VERSION OP THE FOCA L SYST~~ 
eC THIS IS, AND THE DATE WHICH IT WAS CREATED. IF A SPECIFIC LINE 
•C NUMBER POLLOWS THE • W' ·oR· 1 wRITE' cORifANO ,- TH[N"IlNI:r Tffi f LIM _________ _ 
•C IS WRITTEN TO TH£ OuTPUT DEVICE, EXA~0LEI 

• 
•W 1.2 

1','2~ T ~TME _V~LUES Or X1 _V_, _!_1_ ~~~ "•X.!.!!!_!_:_ --------------------

•W 2.1 

2:10 T "THAT'S ALL F'OLKI";I 

tW 1,_1 ________ _ 
- ---- --- - ------------------------------

1,'10 T "HELLO, THER~"!!IS Xt1;VI2,i!l~ 

•W 2.11W 1o2JW 1.1 

2·.11l T "TMAT'S !~L_ -~Q~~S";_L _________________ _ 

1:2~ T "THE VALUES OF' X1 V, z; ARE ",X,Y,i,f 

• tT !,"HERE ARE MY STO"AEO LfN£$il;ffJW----- ------------

HERE ARE MY STORED LINES 
- - -- ---- ---- - -- --------------------------

1~1~ T "HELLO, THERE"!!IS X11;Yt2,i!t3 
1':20 T 11 TME VALUES or· x, ·v, - i!; -IRE"",X;r,;r,T 

""2 ";" 1 ~ T 11T ~l' rg- Al: 1:- ·r CfLI< J1'.l 

• tC THE USEPULNESS or 'GROUPS! Or LINES WILL NOW BECOME APPARENT, 
•C Ir THE USER SPECIPIES ONLY A GROUP NUMBER WITHOUT A-LINE NUMBER 
•C <L INE NUMBEq OF ZERo>~ THEN THE 'WRITE' COMMAND WRITES OUT ALL .LINES 
iC WHIcH" BEI.;ONG TO THE "Sl'EC IT! [0 Cl!OUP I ""tXAHl'Lt: 1 

• •WRITE 1 

1~ 10 T "HELLO, THERE"!!IS X11;YI2,i!l3 
1;2~ T "TME VALUES OF X, V, i!; ARE ",X,Y,i!,l 

•W 2 

2~1 ~ T "THAT'S ALL FOLKS";! 

• 
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• - , -: - . 
THE TERMINATION CHARACTER !N THE 'FSTI' WAS AN 'X' o WHICH ME~~T THAT 

CHARACTERS WOULD BE TRANSFEREO FROM THE INPUT DEVICE <KEYBOARD ~~ - THIS 
CASE> INTO 'AS' BEGINNING AT SUBSCRIPT 0, UNTIL EITHER 20 

•C ONE OF THE MOST USEF"UL F"EATUR£$ OF ANY COMPUTER LANGUAGE IS THE •C ABILITY TO STORE A SERI£S or COMMANDS FOR LATER EXEcUTION, THE 
•C COMPUTER IS VERY GOOD AT EXECUTING A SEQUENcE OF' INSTRUCTIONS ICOMMA~DSl i 
•C OVER AND OVER AGAIN. THE USER MAY STORE A 'LINE OF' F'OCAL COMMANCS ,. 1 •C AWAY F"OR LATER EXECUTION, THIS IS DONE BY TYPING A 'LINE NU~BE~' __ _j •C BEFORE THE ACTUAL LINt OF' ·coMMANO"S, >IHE~r'Tl~L'CARRUG·r RETURK ~~---- -

1
. 

•C STRUCK, THE LINE WILL BE STORED BY FOCAL, BUT THE COMMANDS 0~ T~E 
•c LINE WILL NOT BE rxrcUT£D c4S OPPOSED To IHMEDIAT! EXECUTION IF THE - I 
•C 'L1 NE NUMBER' IS I.ErT OFF, 'LINE NUM9£RS' IN FOCAL ARE cOMPOSE!: OF 1C TWO PARTS, ANO HAVE THE F'ORM IGG,SS', WHERE 'GG' IB1•99) IS . ' 
•C THE 'GROUP' THAT THtS LINE BELONGS TO, AND •Ss' 11!1•99) IS THE •C 'STEP' WITHIN TH-E -,GROUP'-; - WE WIL.L St£ THl:--SfG~THCANCE OF - BTl~-----------i 
•C AB LE TO 'GROUP' LINES TOGETHER AND REFER TO THEM AS A UNIT, TH~S A 
•C 'LINE NUMBER' OF" '2.35' INDiCATES THAT THIS LINE IS 'ST£P' NUMBER ~' •C IN •GROUP' 2, NOTE THAT •2;2• FOR A LINE NUMBER MEANS THAT THIS L.l~£ aC IS STEP TwENTY IN GROUP TW0 1 AND NOT STEP TwO; '2.12 1 WOULD I£ 
•C USED TO INDICATE THAT TH£ I.INE WAS STEP TWO IN GROUP TW-'"-0'-, --=S..::.O:..:.:ME,__ _____ -i •c EXAMPCrs A"RE l~oR"iirFflltRtT_____ · 
• • 
•1~1 T "HELLO, THERE"I!II X•1,V•2.~~~ 
11.2 T "THE VALUES OF' Xo y; Z, ARE "oXiY'Il,! 
• 
• 2 -~ 1 i "Tl-1 n' S 'AT'L11lLKSll-;f 
• • •C NOTICE THAT THE COMMANDS ON THESE LINES WERE NOT EXtCUTEOo BUT THE r tC LINES WERE STORED AwAY BY roCALo SO THAT WE MAY EXECUTE THEM ANY 
IC TIME WE DESIRE. WHENEVER A STORED ~IN£ IS ENTERED COR CHANGED>, THE 
•C USER rs V~FH AB-Ll: "'NArftS -ANtr-THE l R'VA1.11ES ARE VfA"StU-rltO!'f -nit:- C'OXPntlf"S 
tC STORAGE, THERE ARE SEVERAL FOCAL CDMHANDS WHIC~ ARE USEFUL 
tO' TO Tl-IE ·uSER BECAUSE TloiEY ALLllW HANIPUi.{TlON OF' SiOR[O I.INES, lfE lilt.L -­
•C BE LOOKING AT THEM !NOIVIOUALLY AS NEEDED, THE r!RST OF THESE COMMA~DS •C IS THE 'WRITE'- COM'MANO f'lil' ,- WHICH ALLOWS 1ll£ US~ ·ro ltlliiT£ OUT -- .. 
•C THE LINES CAL.L OR SoME> THAt rOCAL. HAS STORED~ EXAMPLE! - ---- ---- --- ----- ---------------- -- -------------------------------• • 
•W~ ITE 

• 

C FOCAL•6S CV3D> 18•JUI.•77 

f.10 T "HEI.·~;o-, "THE.R£"! ITS'IC111Tt2',:-'l!ht~3---· 
1~2 H T "THE VALUES or Xo 9, z; ARE ",X,Y,~,t 

2.10 T "THAT'S ALL F'OLKS";I 

1~1 0 T "HELLO, THER£"!!1S X~1;Y~2olt~ 
1~ 2 0 7 "THE VALUES OF X, Y, ~; ARE ",X,y,~,l 

2;1 J T "THAT'S ALL rOLKS",l 

-------------· 

tC 
•C 
•C 
tC 
•C 
•C 
•C 
tC 
• •G 

CHARACTERS HAVE BEEN TRA~SrERREO, OR UNTIL THE TERMINATioN 
CHARACTER 'XI HAS BEEN READ rROM THE INPUT DEVICE, THE VALUE RETURNED 
BY TH£ r'ONCT!ON TS- fHricT1fAL N'OlfS'tRor-eHA-RAcftn~ANSrERR£0( lKIHfS­CASE 5), THE TERM INATION CHARACTER 'X' IS NOT STORED IN THE ST~ING, MORE EXAMPLES . 

4SC.OEF:GH I J~I,_M~ OPQR~!L -------------- --- ----- ____ _ _ 
I 

tT S 

A0S="ABCOErGHIJKLMNOPQRST" 
90S=" ti 

.. i!~( 0) = ~~-~~~!_ _______ _ 
I 

•t: 
X• 
• •T s 

·us="---------·-­
aas=" 
!0< 0)• 0,000 -
• 
I 

" 

•C IN THIS CASE NO CHARACTERS WERE TRANS~ERRED, BECAUSE THE TEAMI~ATfON 
*C-CHARACit~-INl'ur-i~r-fiRST CHARACTER READ, 
• 

ABI="Zi!l 
B21s~" 
il!ll( 0) • 

• • 
3,000 

-----.. - ----- -------

" 



- PAGE G4 -

• 
•1'1 1.2 

1~20 S rtSL(20oAS,20,eSIIS f•,STIC20,ASC21, 1 XI 
•W 

C tOCH.•UTl!Ollr.JDl--;;'77 ____ _ 

1'.'10 r-
1 ~20 S riSL(20oASo20oBSilS ii,STIC20rASl2lo 1 XI 

•Go 
ecox• 
• • , s 

A0S=" BCC 
90S=" 

-- ~0(0>. 3,001! 
• • 

, --

" 

•C THE C~ARACTERS WERE STOREO IN 'A$' BEGINNING AT SUBSCRIPT POSITION •C 2 CTHE TR!RO CHARACTER) '; RUBOUT PROCESSING IS ALLOWED ONLY lr 'THE 
_II~ _CQ:~SOLLU THE INPUT CEV I._:C_.,e:.!..',' _____:E:_X_A_M_P::...LE=-1:__ ________ _ • •Go 
NOW IS\\\\\,THrS IS A TEITX• 

-- .-nc-.r- nn-s---rs-A----n:sr­
B0s=" 
i!0c -01•- -14,01Jif __ _ 

• • 
" 

• 

·-

' ' ----·-·------ -------- ----J 

-------------------

----- --------- - --- ------ ---

----------- ------- ---- __ _,. 
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• •C LET'S NOW LOOK AT AN IMPORTANT r(A TU RE OF rOCAL, TH£ 'TYPE• •C AND 'SET' COMMANDS ALLOW THE USER TO 00 SOME USEFUL THINGS, THE •C USER HAY NEED TO 00 A SEQUENCE OF 'TYPE' AND tS£T' COMMANDS IN C~OER •C TO ACCOMPLISH A CERTAIN TASK, THE USER CAN PLACE MORE THAN ONE •C COMMAND P£~ LINE BY SEPARATING EACH COMMAND WITH A IJ• (SEMI•COLONI, •C SOME EX4MPLES1 ----------- ----- --- -----
• • •S x~s,Y•6 1 i•71T X,Y,i,! 

5.000 6,000 ;,000 

X0C 0 I • 
Y01 01• 
!0( lill• 
• 

5,0:210 
6,0U 
7,10!00 

•S i!aX+VIf i,! IS l•i!•ii T x-:-v~l-;1 ____ _ 
11.000 
5. ~00 6,000 1~.000 

• 

·- .. -- -----·- - ----- --- ---------- ----- ------------------
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- ·--- - --··-- It • 
•T S 

<4 .ll2 

• •C WATCH THIS ON£ CAREFU~~VI 
• 
•T XX=X•,01o1•1t! 

2.01H!l 

Xil ( 0 l • 

• • 
<4,030 

i 
I 
I ------- ----------------- - -------- ------· ------------j 

- PAGE 8:1 -

" •C THE 1 rSTO• FUNCTION A~~OWS STRINGS TO BE TRANSF~RREO EFF!CIE~T~V •C TO THE OUTPUT DEVICE, THE ARGUME NTS TO THE •rSTI 1 AND •rSTO' A~E •C IDENT!CA~, EXCEPT THAT IN ''STO' CHARACTERS ARE REAO FROM THE STRI~G •C BEGINNI NG AT THE SPECIFIED SUBSCRIPT POSITION, TRANSFERRED TO TrE OUTPUT •C DEVICE, UN TIL EI THER TH£ MA XIMUM NUM BER HAVE BEEN OUTPUT, OR U~TI~ THE •C TERMINATION CHARACTEFl -RAS' BUN ~AQ'-r-R1YHT11rs-nrm;-IWETERM1K'i'TTO_II __ -~ . •C CHARACTER IS NOT SENT TO THr OUTPUT DEVICE, TH[ VALUE RETURIIED BY •C 'FST0 1 IS THE ACTUAL NUMBER or CRA RACiERS TRANS,ERRED TO THE DUlPUT OE~I CE, •C 
•c 
•C 
•C 
•C 
•C 
•C 
• 

NOTE I IF THE FIRST ARGUMENT TO AN ' FS TI• OR 'rSTO' IS NULL (A COMMA, BUT NOTHING BEFORE !T), THEN THE MAXIMUM -NUMBER H --I NFTNff[,--TN- TtrrrcilrTT[l!MfNITIO~ C:1lARACTER IS AOV !SAB~£ I 

SOME EXAMP~[SI 
•C THE OUTPUT FDRHAT WAS SEt TO 'X' <AFTER 'X' WAS INCREMENTED EY ,011, . • •C so TAE-- OITTPUrrti~HlTTrR'Ciw'4';-T3Tf WHICH HUNS ·IHll--roiJR!ITGll'SAR£ OUTPUT---' -- -.T- s­•C BEFORE THE DECIMAL POINT, AND THREE DIGITS ARE OUTPUT AFTER THE DECIMAL •C POINT, MORE EXAMPLES I --- - -- -• • 

Ali!!!•" 
81211•" 
i!ill i 0 )1: •T 1 

1.000• • -------~- •s eirsroT4,Alc2~,~-------------------------------------------• •T 1,! ,2.1 ,3,! 
1. IIHHZI 
2.000 
3.000 

• 
•T -1,1••2tlo•3ol 

1.000 
2.000 
3,01(JK'l --. 

• 

, 
------ ---------- --------; 

I 
-- -----·-·-- ~ -1 

I 

• T "5-.lf31-161,!------------ ------------- -
2 .eH!lil 

• 

THis• 
• • •C F'OUA CHARACTERS WER( TRANSF'ERRED TROM 1 AI' B~INNJNG Af S1JBfCR'l,T 2, TO •C TH; O~JPU_T _ Q~Y ICE, • • •S i•rstQ C 14 • AS t2-)) -- -- ---- ------
THiS IS A TEST• 
• • •~ AS<16>oi·,-;--------- ----
•T S 

A0!=" THIS IS A TEST, 
80S=" 
10( 0 1• 14,000 

" .. ------- -- --

--------------------

. --- - - --------------------------------~----

•S eaFSTO( .As. I') 
THIS IS A TESTe 

• •T S 

Ai21S"" TH I s -rs -A IEST;----.r---
80!•" " 
1 0 1 0)• 16,000 
• •C THERE WAS NO MAXIMUM, SO CHARACTE-RS We:-RE TFUNSf'ERto· f lfOH •-AI' TO •C THE OUTPUT DEVICE UNTIL THE TtRMINATION CHARACTER ' 1 ' WAS READ 'F'ROM THE •C STRING. THrTE:RH INATION CHARACTER-~W OUTPUi i 'INO 11ft"' VA!:'IITifE11illl>tlJ •C BV THE FUNCTION (16> WAS THE NUMBER OF CHARACTERS ACTUA~~y OUTP~T, •C THE 'f'STP AND •rsTo• -nmCT!OtiS ARE VERY urrc-II:NT TtH~·liTSE -- --- ---­•C AND SHOUL.~ BE USE_!) rcA _ iNPUT A!_ID_ ~~!PUT Or CHARAC!E~_~_!_R_!_ ~~~~!NEV£1< POSS I Bl .. 
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• 
• • 
•C SOMETIMES IT IS USEJ'U~ tO LOOK FOR A CERTAIN CROUP or CHARACTERS 

•C TO SEE: !J' '!'HEY ARE CONTAINED WITHIN A STRI~C or CHARACTERS, ~ET 
•S X•2,78 

• 
•C US ASS t' ME WE HAVE THE roL~OWING STRING VARIABLES! • •T x.! 
• :!.78~0 

•E A • 
• .,. II!LIII2, x, I -- - --·---·· - ·------------

•S rSTI<oAS,t,) 
NOW IS THE T l ME rm:r ll,L GOOD "K[NI U- COl'tLIO--THt A I 0 ,t 

2.78 
• 

• 
•S F"STI<,BS,t.) -

•T 115.1111, x, I 
2.8 

MEN , • • 
• •T 11!5. 0111, X, I 
tT S 3 

A0S="NOW I S THE TIME VoR AL~ GOOD HEN TO COM£ TO THE AIO 
B~s="MEN -~-- - - -· - • 
• •T 115.r.J3,x, t 

" tC THE CHARACTERS BETWEEN SU~SCRIPTS 0 ANO 2 INCLUSIVE <•MEN') ~~ 1 85 1 
• d!lllll.l 

• 
•C CERTA I Nl. Y ARE A SER 1 e:s- or CHARAC TERS,- -rr WE WANT TO HAVE ro-CAL 
•C SEARCH t AS 1 ( 0•71), LOOKING rOR THE CHARACTERS I HEN', WE WOULD ,L S£ THE 

•C 1 F"SLK' FUNCTfON, EXAMPLE I - -

•T 115.3oX.I 
4 . ~011101llellleer~~eeeeeeeeeeeeeeeeeee 

• 
" ·.,....-...-.-------- -----------------
•s -~s-r-smnniTIU<2> •• scl:li ,AJ 

.. •T n.r~~3,X.I 
•• 11100 

• •T S 

A0!l="NOW ISTI1E1'1M£t'O~ A!;I. - CiOOO Hr-N 'tO -eOH£ TO Tlii£ - AtD ­

Srlls="MEN 
----T~T0T·--2~e--

• 
---- -----------

---------- ------· - ------ - --·-

------------

--·-- -- ---·-----

II 

" 

,. • • 
tC tT IS NOT NECESSARY ,OR THI: VALUE rOLLOW!NG THE 1 11 1 To BE A .CONSTANl 
tC <SUCH AS '5,0~ 1 ), BuT C~N BE ANY ARITHMETIC EXPRESSION, rOcJ[ - -

tC WILL EVALUATE THE EXPRESSION, REOUCE IT TO A NUMBER OF THE fORM 
tC 'BB,U' AND USE THAT VAlUE- iS THrTOlfHliS!J£nntr.5·0-H£1:XA11PL''£"'S'":--

• 

" .,. x.: 
3. ll:f,.. - ----- - ----·- - ·---- -----~-

• 
•C CURRENT OUT PITT rOIIMi T IS ST t LL 1 ' ,-n-. TR1lR -AB~Vr-;---

• 
tT 1•1,! 

2. 00111 • tT IIX.1•1• I 

• 
•C 

;,00 

- --------------------------

1 •C 
~-··- . 

THE OUTPUT FORMAT IS NOli '3'.'U' i - sEC.-uSE iHn - rs - TH( VALUt:· -a; •)'•-;­

MORE £XAHPI.£SI 

i :s 
I .,. 

• 
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• •C NOTICE THAT rOcAL WILL ALWAY5 OUTPUT THE INTEGER PORTIO ~ OF TH£ •C NUMBER, EVEN THOUGH IT MIGHT NOT BE ABLE lO rtT IN THE NUMBER OF •C DIGITS TH£ USER HAS ASKED rOCAL TO PLACE BEFORE THE DECIMAL POL~T. •C THIS AT LEAST ALLOWs THE USER TO SEE THE NUMBER, EVEN THOUGH THE .. •C DECIMAL POINTS WILL NO LONGER LINE UP IN COLUMN DATA, •C MORE EXAMPLES: ·- - -- ---- --------- ----- ··-----
* •T 6+6,! -I 
12·. 0el0 
• 
•T "5.03 -----i 

I 

·- ------ ---------------- ------ ·--·------• •C NO OUTPUT WAS DONE iN THIS CASE• BUT A NEW OUTPUT FORMAT WAS •C SPECIF'IEO, MORE £XAMI'L!SI 
• 
tT 6•6,! 

12.000 --------------------------------~ • 
•T 2.345o! 

2.345 
• 

P~_GE 87 -

---------------· - -------· • •C THE VALUE RETURNED BY THE rUNCTION IS THE SUBSCRIPT IN 'AS' W~ERE THE •C CHARACTERS 'HEN' WERE FOUND; THE 'FSLK' rUNCTION REQUIRES TkO FAIRS •C OF' ARGUMENTS, THE rtRST PAIR DEriNES THE BEGINNI NG AND ENDI~G FCI~T OF •C SOME CHARACTER STRING WHIC H IS A SUBSET or A STRING liN THIS CASE •C 'BS' rROM BYTE 0 THRU 8YT[ 21, THE SECOND PAIR • C D EF f NE S A Nll T H t R--!f["C" iNNTNGA"Nl:l -r·NO"lmi- ~UTNT Qr.!...T,;.,.,IOI"""£ ~cmiOI AlfACt-E R -sTifn<tr!C" -­•C SEARCH II~ THIS CASE 'AS ' FROM BYTE 0 THRU BYTE 711, THE SECO NC STRI NG •C IS SEARCHED, LOOKING roR TH[ FIRST STRING TO BE rOUND SOME WHERE ~!THI N IT, •C IF' THE FIRST STRING IS 'DUNO, THE N THE VALUE RETURN[D BY THE F'U~C TIO~ •C IS THE SUsSeR I PT OF' WHERE THE MATCH WAS ENCOU NTERED, rf IT hAS ~OT •C fOUND, THE N THE VALUE -1 IS RET URNED AS THE VALUE OF' THE FUNCTIC~, •c THus ONE cA N"- r"NI>ur A STRIN!iF"Ro Ff T~KEYsOARo, cHECifTO SEE lnTTs----­•C ONE or A KNOWN SERIES 0~ WORDS, AND PROCEED ACCORD INGLY, •C MORE EXAMPLES! -
• •S l•fSLKIBS,BiC2l,ASC20loASI 4ell 
• T S . ___ ------·---- ----·---· 
AI2JS="NOW IS THE TIME FQ.R~LL _(;_DOD HEN!_9_ qgHE 1Q _ _!_'i_E~t0 Bi<l!i="MEN 
~0( 0 ): 29, 000 
• •T 2.3456, I 

2.346 __ ______ -· ! S i!•FJiL~~~S !.AS,_lliz.i.!l _______________________ _ 
" 

• • •C NOTICE THAT THERE WAS MORE ;RACTlONA"L -pART IN TWE NUMBER T"HAN Tt-E •C OUTPUT rORHAT SP[CiriEO TO OUTPUT, IN THIS CASr FOCAL WILL ROU~O •C BEFORE OUTPUTTING THE VALUE',' NOTE" THAT THE ACTUAL VALUE Or THE •C NUMBER THAT rocAL HAS StOR£0 AWAY INTERNALLY HAS NOT BEEN CHANGED, •C THE ROUNOIN"C" "WXS- O"N"CY D"ONt""TOlfllft"\)UTPUT OPERJlTOtf;-- MORE EXUWL"tSr- -----. -- ---·----- -- -
• 
•T X,! 

2.346 
- -- ---------- ------------ ------------- ---• eT "5·04oXol 

2.3456 
• 
•T "!5 . 02oXol 

2.35 
• ---- - -- ---- --~-----------··-----

•T "5.01o X, I 
2.3 

• 
•T "5.0oX•l 

2 
- --------··-------· -· · ---• 

•T "5.04oXol 
2.3456 

• 

tT S 

A0!="NOW IS THE TIME FoR ALL GOOD HEN TO COHE TO THE AID B0!="MEN 
iHH e l c _13 •·-=0_,_121.=..121 _ _ 
• • •C THE - qo~' WAS -LOC"A"T!:O-lre!ITRTC"TER- Sll"BS"Clffl"''irnr~"AS'"":" • • 
•S i!aFSLKISS,BS(2) ,A$1301 ,A$CoU)...:.I __ _ •i' 5 -·- . -· -- --

Uls~:"NOW IS 1'HE T1Kt""l'ORAI:I:-"C"~-MEN TO COM£ TO T~"J"W 80S=" MEN 
i! 0 c ~ >= •1, Je0 - --· ----- ---· 
• - ----- - ---• 

" n· 

--------·-n-

" 

:~ 3~~~ 121 :HARACTER S T~ l_ti_G __ ~ M[N '._ WA!_ ~~-L~C.A_TE_~~I T~~-~S_'_~~B~-~~)P~-
• 

·-------·-

·------------- --
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' 

•C wr wrt::crrow-Lool( ,,-. - vrlfY- PmiERF"UL -n--c-n:TTYorTatiD fHr A BTLT'fY ___ -
•C TO 00 INPUT AND OUTPUT TO STRING VARIABLES AS Ir THEY W£RE HA~O~ARE 
•C INPUT AND OUTPUT DEVICES. WE MAY SET A STRING VARIABLE <BEGINNI~G AT 
tC A CERTAIN SUBSCRIPT> TO BE OUR CURRENT INPUT DEVICE OR OUR C~RRE~T OUTPUT • 

. •C DEVICE WITH TH£ 'rloV' OR •rOOV' FUNCTIONS !DESCRIBED EARLitR), WHE~ THIS 
•C IS oONE, INFORMATION WILL BE READ OR WRITTEN TO THE STRING 
•C VAR I AllLl: WTTA""Afff"TOClC C1JRlWirr 1 AJtT DOES INPU!Olf lltTTPU'L ·- -sol'ftLU~PJ;E:"S I 

• • 
•E: A 
• 
•S FODV<ASIIT "THIS lS SOME lNrORHATION"JR 0 

• 
•T S 

A~S="THIS IS SOME INFORMATiON 
• • •s-FODVIASIIT "HARY MAD A LITTLE LAMB, If'S FL£ECE WlS WHIT£ AS SNtWijJR 0 
•T S 

A0S="MARY WAD A L ITTL.E LAMB I IT'S FLEECE WAS WHIT£ AS SNOW 
-• • 

" 

" 

•S rorrvcnuT~ 
- -·-~~-----------

•T s 

AU:"HAXXXHAD A LITTLE LAMB, IT'S FLEECE WAS WHITE AS SNOW 

• 
~ --- -- ---------------- --- ------
• •C WE CAN PICK UP WHERE WE LEFT orr IN THE STRING BY CALLING TWE 
•C 'r!DV 1 -oR 'F'OOVr-'iiTTH J. NLCTTTV~RGUH(rrrl ------

• tS FODV<•nrT "YYY"TR_o __ - ------- --·-· 
•T S --------- ---- ------- --

A2S="MAXXXYY_! __ A _!._!_TTL£ ~AMB~_!_!_~ _ _!_LEEC~~ ~H!~~ SN~W ___ _ 

• • 
•S Foov < •1 1 rT "iHrs-· rs--"NnTT''Tif"·-o 
• •T-l -· 

A0$="MAXXXYYYiAlS 1"5"" NEA1'!8, TT'"s-•t:tt~ 10.-s 11R11'~..-s SNUW 

" 

" 

.,. 

I 

I 
-I 

- PAGE 17 -

--- - ·- ----
• •C NOTICE THAT WREN NUMBERS ARE OUTPUT BY FOCAL., THEY ARE OUTRLT 
•C IN A CERTAIN FORMAT, SOHETfMES THE USER WOULD LIKE to CHANGE T~E 
•C FORMAT IN WHICH rOCAL OUTPUTS NUMBERS, THIS !S ACCOMPLISHED USI~G 
•C THE '~' (PERCENT> O~T10N OF TH£ 'T YPE• COMMAND. THIS OPTION ONLY 
•C ESTABLISHES THE FORMAT THAT SUBSEQUENT NUMBERS WILL BE OUTPUT ~~~ BUT 
•C DOES NO ACTUAL OUTPuT ITSELf. ONCCfH£ OUTPUf-rORHAT -~S - SET, A.i.L ---­
•C SUBSEQ~ENT NUMBERS WILL BE OUTPUT IN • HAT FORMAT UNTIL THE FCRM•T 
•C IS CHANGEO WITH ANOTHER '~' OPTION TC THE 'TYPE' COMMAND, THE '~' 
•C OPTION MAY BE INTERSPERSED WITH OTHER OPTIONS 0' THE •TYPE' COM~AND 

•C JUST LIKE 'SI,'!', AND '*'• WHEN THE·~· IS ENCOUNTERED IN A 'TYPE' 
•C C01o1~1AND I A NUMBER OF YHE J'ORM I BB I AA' Is AliSUM£D TO F:OLLOW IT..._ - -­
•C THE 'BBt 1121121•991 INDICATES HOW MANY DIGITS ARE TO BE OUTPUT BEFCR£ 
•C THE DECIMAL POINT (THE !NTEaER PORTION OF THE NUMBER OUTPUT), TWE 
•C 'AA' (00•991 INDICATES ROW MANY DIGITS ARE TO BE OUTPUT ~OLLOWt~G 
•C THE DECIMAL POINT <THE ,RACTIONAL PORTION OF THE NUMBER OUTPUT), 
•C IF 'AA' IS i[RO, THEN NO DECIMAL POINT IS ACTUALLY OUTPUT • 
•C THE ACTUAL NUMBER Or OHARAI;TERS OUTPUT ODES NOT INCLUDE THE DECIMAL 
•c POINT, NOR TRr ·~• siCN Fi~e:ccrl51NG ·rH"CNUMBEirTftl fs- l'l£cAfiVIT.~----· 

~c NOTE THAT 'X!,03' MEANS FIVE OIGITS BEFORE THE DECIMAL POINT, M~O 

•C THREE DIGITS AFTER THE OEC!MAL POINT, 1 X5.3 1 OR ''5·3121 1 MEANS 
tC FIVE OlOITS BEFORE AND THIRty DIGITS AFTER THE DECIMAL POINT, ·rHE 
•C NUMBERS USEO iN ACTUAL CALCULATIONS ARE MAINTAINED TO ABOUT 
~C 6 DIGITS OF SIGNIFICANCE, THEY MAY LIE WITHIN fHE RANG£ OF 
•C 10 t c ·381 to 11! t <+:sal, SOHE EXAMPL.ES--SH-OUDl--HELif-CLIRIF'TTHC _____ _ 
•C 'X' OPTION TO THE 1 TY'E' COMMAND. 
• • 
•T 1H,! 

2.0121121 
--., 99.: 

99.0121121 
•T X2.03o1•1o! 

2".'0fll0 

• eT 99, l 99 . .'01110 ______ -·- - -·-------- -- -----------

• 
•T 96.!o97ofo98,!o99d 
96 "."0fll~ 
97.00fll 
9S."0 fll0 or:"0e --- ------
• 
•T 8, !,9,1r10•1o11rl 

a:fllfll 0 
9."0fll 21 

10, 0ili3 

-·-----·-----

11".'000 --- - -- ~------------
• •T 98.! o99.t ,HJQ!, 1.1u.- : -
98 ... 000 
99'.'001'! 
12!0.000 
10i. 00"0 
• 
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• •C TH I S SHOWS THAT THE VARIABL£ NAMES 1 K1 AND •K0' ARE ! HE SAME, BLT 
•C ARE DIFFERENT FROM •K1': 
•C M~RE EXAMPLES! 
• 
•E 
•T $ 

t-.Jc l!i l= 

• 
•S M•10 
•T S 

N~C 0)• 4,Z00 

- ----------------

M ~ i 0 l" _ _j,_'!.!!~::.111 ________ __________________ _ 

• 
•T BC1lrB12ltBI3l•l 

0.01110 0·""" 

N0 ( 0 ) • -~.-0"i'l0 " 

M0i 0 >• 10,000 
80( 1)" 0,000 
80( 2>= 0,00111 
B0c 3>• "·""" • • 

,--

• 

•C THIS SHOWS THAT IF A VARIABLE NAME HAS NOT BEEN PREVIOUSLY ASilGNEO 
•C A VAL.UE, THAT IT lS ASSIGNrO- TRE VAL.Ur ·orctRO 'TRE ... 11RSinHE Tl-".n - . --- -- ' 
•C THE USER REFERS TO THE NAME~ 

- - -- --- --------·- - -• • 

- --------------- - ------

- PAGE 89 -

• 
•S roOVI8SIJT ~1.2•2JR 0 
• 
•T s 

A0!S="MAXXXYYYTH!S IS NEAT!B, IT'S FLEECE WAS WHITE AS SNOW " 
80,="4. . -- - - ---- - - --- ------------------------ --- • .-

• 
t 
•S F'OOVIBSI2) l JT 2•_3JR 0 
tT S 

-A 0' ="MAX X X YYYTHfSIS NEAT! B-;-ffrsf[. Et'CrYI.SWioiTTE~W-- . 
BZ!l""4 8 
• • tC IT IS NOT NECESSARY IN rOCAL. TO HAVE SPE-CIAL rUN'CTlONJ TO CONH RT 
tC NUM!;JE_~_S TQ __ CHA~ACTERS AND CI-IARACTtRS TO NUMBERS i 
• • •S BS11h 1 tiS BSC3h ' -, -- -------------

•T S 

A0S""MAXXXYYYTH!S IS NEAT!B, IT'S F'L.EECE WAS WHITE AS SNOW 
B0S="4~8-, - ---

• • •C 
• • 

WATCH THISI 

" 
" 

" 

-,s- n ovrsSlns:"'K----vx-:-', vrr,nRro--------------------------

• tT s -

A0sa"RAXXXYYVTHIS Is--NEAT1s-, -TI"TF"l:tEC£ W,;s-liRITE A-s-lNOlr -
805="4,8, 
)C iJ( 0 ):4 ·------- -·--
Y0( 0 >•8 

• 

------ . - -· - - -

---------------------

" 



- PAGE 90 -

--- ------ ------ ---------- ----- - --------• •C CONSIDER THIS: 
• • 
•ERASE ALL 

.. 
• •S F"ODVC unrn-s~trA'fA Ill T~TIITfif"'G11,.-,I'""R~o----------------------------· 

• 
•T s 
A~S="SOHE DATA IN A STRING 
• • 
•C TO COPY 'AS' INTO '8111 
• 
tS F"IDVCA$l,rS!!C7~,9Sl~R 
• 
•T s 

A0S="SOHE DATA IN A STRING 
8ZS="SOHE DATA IN A STR!N~ 
• • tC THIS SEQUENCE SETS 1 AS' AS THE CURRENT INPUT DEVICE, AND THEN THE 

" 

" 
" 

•C -, rsrrrTNPUTSI2~HA1UCTER$ rRDH THE cURRENT INPuT OEv I e-£4Nlr-STOll~----·: 
•C INTO 1 BSt, BEGINNING AT SUBSCRIPT 0, 
• tC CONSIDER THIS! 
• •S F"ODVCCSIIT "T 1+~•l",IIR 0 . -~~~~-----------------

•T S . ---------- ------- --------- ------- ---
A0S="SOHE DATA IN A STRING " 
B~s~"SOHE trATAIN -A -sTRING ---------- - -- --------~ tt 

C~S~"T~1•~X~o~l~-------------------------.-------~ 

• 

i 
I 

·---------·---------i 

------------

- PAGE 1:5 -

• 
tC IT IS NOT NECESSARY CAS IN SOME OTHER COMPUTER L.ANGUAGESl TO 
•C OEF"INE TH£ INTERV~NING SUBSCRIPTED VALUES, IN ORDER !O USE A 
•C PART!CCLAR VALUE, THUS; rocAL ARRAYS <VARIABLES WITH SUBSCRIPTS) 
•C ARE CONSIOERED TO BE 1 SPARS£ 1 , 

•C 1'10RE EXAMPLES! ... __ ---·- __ _ 
• 
•E 
•T S 

•S KC·t01•1oKC•9>•2oK(:1)a9,K(;4000la2222oK•J 
tT S 

K0C·10l• 
K21C•9l• 
KlilC•l>• 
Kl!lc·4001ll• 
Kl!l( lil > • -

• 

1·00B 
2,000 
9,000 
2222. """ 
JaP.I00 -------- ------ _ --------

•S K1C•11illa1,K1(·9>•2•K1(•1la9;K1(•4001>•2222 tK1•3 
tT S 

K<1i•10>• 
K0(·9>• 
K0C·1>• 
l<lilC•4000)a 
K0 ( 0 >• 
K11•10>• 
K1C•9>• 
K1C·1>• 
Kii·4 001ill• 
1<1 ( 0). 

• 

1·01!10 
2,000 
0,000 ------ ····-- --·-·--·--

2222. li!fllB 
3,011l0 
1·000 

2,000 
9,000 
2222;QI0if --- -·---------
:S,0!.!1il - ---- - -- -----
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• •C ANY AR!THM~Tlc EXPRESSION IN rOCA~ IS DIR~CTLY REDUCIBLE TO 
•C A SINGLE NUMBER, THUS, A SUBSCRIPT CAN BE A CONSTANT CSUCH AS 1 21 ), 
•C OR A VARIABLE CSUCH AS lXI OR '8(~) 1 ), OR AN ENTIRE -
•C EXPRESSION (SUCH AS '1+2•~•), SINCE ALL OF THESE ARE DIRECTLY 
•C REOUCIBL~ TO A SINGLE NUMBER, IF THAT SINGLE NUMB~R IS WITHIN 

.. 
•C THE RANCE OF' .:.32,167 TCf •32;H?IIR!N Tlff~y BE lJSU AS- A suB-s-e~Tirr;---- ----, 
•C FOCAL TRUNCATES CORoPSl ANY rRACTIONAL PART or THE N~MBER B~FORE lT 
•C USES lT AS A SUBSCRIPT, 
• 
•C MORE EXAHPLESI 
• •T S 

X0C 0 >• 10,009 
X ~ C 1>• 9,000 
X0C 2>• 8,000 
X0C 3lw 7,000 X0C 4l• --- !~000~-------------------------------------------------------------
X0C 5l: 5,000 
X0 ( 6l• 4, 000 
X0C 7l: 3,000 
x0c e>= 2,000 
X0 C 9l• 1,000 --------------------------------1';0 i e >: --2 ,1!0~-------
• •S JC1000lw20 -
•T S 

X0C <J)a 

X0 i 1 l • 
X0c 2>• 
X0C 3>• 
X<l I 4 l c 
X0 ( 5) D 

X0 ( 6 l • 
X0 i ?l• 
XIIII 8>• 
X0 1 9 l • "'" ( "). J0C10 00)ll 
• 

10,000 9~000 ____________________________ ------

8,000 
'· 000 -6,000 
5,0,H! - ---
4,000 -- r.n0 ----------- ------------· ------ --
2,000 
1,-01110 
2,000 

20,900 

•S JC21Zl00lH0 ______ -
•T s 
X ~C 0)• 11il,21C!IB 
X!J ( 1): 9, I<H!II' 
X2lc 2)• 8,111111111 
XI'!( 3)= '· 00"0 XiZI( 4>• 6,000 
XI'!( 5>= 5,000 
X0 ! 6)~ 4,000 
X0( 7>• 3,000 
X0! a>= 2,000 
X0( 9l= 1 '0"00 -
Nlilc 'l),. 2,<l01il 
JZ!H100)' 20,000 
JZC20 00)11 40,000 .. 

---------------

:: P_AGE 91_ -

• •C NOTICE THAT SOME cHARACT~RS •T 1+Xo! 1 HAVE BEtN P~ACEO IN 'C$ 1 A~O T~AT 
•C A CARRIAGE RETURN HAS ALSO BEEN P~AC~O THERE <RIGHT ArTER THE '1 1 ), 
aC NOTICE THAT TH~ CHARACTERS IN 'CS 1 roRH A VALID rOCAL COMMAND SEQUENCE, Tf •C SEQENCE WO ULD BE P~RrECT~V VALID !r IT WERE TVP[D IN BY THE 
•C USER OR STORED WITH A LINE NUMBER PR~CEEOING IT~ WELL, VOU GUESSED IT, 11 •C l S f'OSS1BLE TO STOR"E4VAI.To-TE:WtFle-t"~ F'OCAI. cOKR"iNQS" I N- i\""l'OiTNG--
•C VA RIABLE, TERMINATE IT WITH A CARRIAGE RETURN (lT MUST BE TERMt~ATEO WITH 
•C THE CARRIAGE RETURN!!~~ AND HAVE rOCAL PERrO"RM A -11r0r <rr THE CO~I'Ar-DS 
tC STORED IN THE STRING, WATCWI -
• •_Qp cs 
1 
• •T "5. 031S X115 
• •oo cs 

6.001il 
•r xalil,9JD cs 

1.fiJ00 
2.0fll0 
J,el00 

• • 

•• 000 
!5.000 .... 6 :-0fiJ"ei 
7.000 
8.000 
9.:300 

10.00111 

- -·----------------- - ·------- --

------- ------ ---------- -------

- ----- ------- -- -- ----------------

-------------

-----·--- ------------- ---------

·-----·-----------------------------------------------------

------------------------------------------ - -----

-- -· -- --------------

----- - ·-···---------------------
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• •C THIS IS HEAVY STUFF, FOCAL !SINCE IT IS A PUR£ INTERPRETER! CO£SN 1 T 
•C CA QE WHERE IT GETS cOMMANDS FROM. AS LONG AS THEY A~E A SERIES CF 
•C CHARACTERS. THUS FoCAL CAN READ COMMANDS FROM HARDWARE DEVICES, STRINGS, • 
•C OR WHATEVER, FOCAL IS ALSO VERY COMPACT, FOCAL CAN BE TOLD A LCT IN 
•C A VERY LITTLE SPACE, I DIGRESS SLIGHTLY TO PRESENT A SHORT PAOGRAM 
•C WHICH WILL -ltiPOr"A N"OMt![R FROR 1'Ffri(nwoJ:R!r;"A-ND-o-ttTPUi IT'-S BTKART ________ -
•C REPRESENTATION, THIS PROGRAM USES A PROGRAMMING TECHNIQUE CALLED 
•C 'REcURSION' <FOCAl. II 'ULL'I' li"E"Cl1RStvE-l, PUTTIN"G ON THE Wii!ARC IUTI 

• • 
tE -~ - --- ------------------- ---- ----- - ------- ----- --• 
t1 ~ 1 A !"NUM&ERI"NJO 1,21G 111 
t1-.2 S OCiti+1l1N•2•N•F'lNTCNI2110 C,;N>1~2JT OCPJS Iti•1 
t T %1 

1~10 A I"NUHB£RI"NID 1o21G 1,1 
1.20 s D< t•I•1hN·2•N·F'INTrNlf> 10 c-.Nrr-.--zn on> rt 1•1·1 

NUMBER:5 
101 
NUMBER14 
ii2li'J ­
NUMBER110 
Uli0 

. -- --- ------- --

NUMBER I UHil 
1100100 
NUMBER:1024 

------ -- - ---- ------ --------

H 0 0 N l0 !.nl1'lr­
NUMBER:1023 
1111111111-
NUMBER: 511 
111111111 
NUMBER:255 
11111111 ------------------- -

_______ _j 

NUMBERl2 
1il 
NUMBE'<: 
7-t9 ~ loU 

; 
' 

i 
' ' 

• • •S XC9laXC6h1 
•T S 

X0C 111 )• 
)( 0( 1) I 

X0c 2 > • 
)(0( 3>• 
)(0( 41• 
X0( 5>• 

_ XI!!( 6 l • 
X0C 7l• 
X0C 8 l • 
)1 0( 9 >• 
N0C 111)• 

• 

llilll!liolll 

9 1 "''"'' 811!101!) 
71000 
61000 
51000 
41000 
31000 
21000 
51300 
2100111 

- PAGE 13 -

tl XC9)•N·~ ______ -------------------------------
• tT S 

U I 1)00 
91000 
81000 

XlilC 
X"i 
x0c 
X0( 
X0( 
X111C 
Xi!l( 
X0C 
Xiili 
Xiili 
N0C 

'I 001',- ---------------
61000 
51001!1 
41000 
311il00 
2,i!l01!1 
1-1"0",- --
211il01il ---- -----------• eC OK, WATCH THIS CAREFULLY! 

• 
•T_ XCNl, I 

8.01!1111 -----

• •T XC XC Nl I; I 
2.000 

• . , X!8l, I 

2·""" • 

A !"NUHBERP•NrD 1.%}-rr-;--r------- -----------------·------ --- -------

• 
• •C IF YOU THINK THAT•S NEAT, REFER TO THE 'FSBR' USER DEFINED FU~CTIO~ 
•C FACTLITYI -oRIH£- 'SnFTWA"R£ 11RIORI'r-Y11'fT£1tlWPT"""""SYSTEM_, -c---t-rP11:-.It«CRiB"~ -­
•C LATER ON, 
• 

- - ------- --------



" •S N=N-3 
•T $ 

X0( 0l = 10,000 
X0( ll= 9,01!10 
X~( 2>= 8,0~0 -·~--- --
XI!!( 3): 7,000 
X"< 4); 6. 3'"' 
X~( 5l= 5,01!13 
x0c 6)• 4,000 
x:ac ''* 3,030 
X0( 8) = 2,-01!1~ -

x0c 9>• 1,000 
N0C 0 )• 2,000 
• • tT XCNl,l 

-- 9.3010 
• •T X12l, I 

e.r1100 

" •T XIN•11ol 
'1.11100 ---

• •T XCNl+1,1 
9.1119111 

• 
•T XCN-11, I 

9.1110~ 
• 
•T s 

111)01 - 10,000 -----
1>• 9,000 
2 ,, - T."0'00--
3h 7 ,001'1 
4)• 6,000 -
5)• 5,000 
6)• 4,01110 
,.. 3,000 
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. " 
I 

, ____________________ _] 

-- - ; 
I 

- --------'-

----- - ··f 
• ! 

X0( 
Xl!lc 
X0( 
X0c 
X0i 
x0c 
X0C 
X0C 
~lri 
X0C 
N0C 

8)" '2 .01!~-------------·--------

9)10 1,000 
111)" 2. 00'0 

-- - - -· -- ----- -- ·- ·- - -· 
~ 
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• •C SOMETIMES IT IS_ UIE~UL rOR THE ~ROGRAHM[R TO OEri NE HIS OWR 
•C LINE OR GROUP AS A rUNCTION~ THE N WHENEVER HE WANTS TH AT 
tC PARTIC '' LAR F'UNCTION INVOKED; HE USES THE 'F'SBR' F'UNCTJON . 
tC TO INVOKE THE F'OCAL cOMMAND LINE OR GROUP, ONE NUMERIC ARGUMENT 
•C CAN BE PASSED TO THE ROUT IN!: AND THE ROUTINE CAN RETURN_!_ S !1\GLE NUMER I Q_ 1 

iiC VALUE ·roR · THE ' IJ'AlUCO,.-fHri?JBRT- F"ONCT!ON, TR'l -.ll~H£NT ISPASS'fCi tT' -
•C A PARAMETER INDEPENDENT F"ASHION CH[AVY COMPUTER SCIENcE JARGO N), 
•C THERE ARE ACTUALLY TWO 4AGUMENTS TO THE 'F'SaR• ,UNCTION, THE F'IRST 
tC IS A LINE NUMBER OR GROUP NUMBER OF' THE LINE OR GROUP TO 'DO' AS 
•C THE F'UNCTI ON eYES, AN ARITHMETIC EXPRESSl~N CAN BE WERE), THE SECONO 
•C IS THE NUMERIC ARGUMENT TO BE PASSED TO THE F'UNCTION, THE 
•C PREc UE StOU-ENCE TSASfOCLOW--s.- THE CURRENT VAL,UE OF' THE- V t.lffAEL£' & 1 
•C IS PUSHED ON THE STACK, THE VARIABLE '&' IS SET EQUAL TO THE NU~EAIC 
tC ARGUMENT PASSED TO THt II'UNCT I ON < SE:COND ARG or H'SBR' l, A '00' fS P£RF'0RMEC 
•C OF' THE SPECIF'IEO LINE OR GROUP <THE F'IAST ARG OF' 1 F'SBR'), WHEN THE 'CO' 
tC RETURNS, THE VALUE RETURNED BY THE F' UNCTION IS TIH:- c!URRENT VALUE OF' '&', 
•C AND THE OLD VALUE Or '&' IS RESTORED F'ROM THE STACKt VARIABLE ~AMES CAN 
•C::-ifEGTN IITfHTHE- CHARACTtift&'~ll'ENCE 1 &0 1 ~ 1 &7' MAY B USEe AS VALID 
tC VARIABLE NAMES IN F'OCAL PROGRAMS. HOWEVER, BY e-ONVENTION, A F'OCAL PROGRAMMI eC: SHOULD ONLY US-E ' & 1 \1 ARTA-9L.tf' Tf'C4 -usr-R .. O£F'lNED -F'UNCT I ON IN O"D£11 T 0 - -­
•C BE ABLE TO WRITE USER OEF'.INED F'UNCTIONS WHICH ARE INDEPENDENT or CAL.LI ~G tC ROUTINE, SOME EXAHPLtSf -- -- ---- -- . -
• • 
•E A 
• •99 .1 s h&/2 
• • tC- T"'RAvt i1'AC'rAV£lh IIHPL£ F'UNCTlON HH!CH WILL TiKI: THE ARGOM~fiT 
•C AND ~IV_IOE IT B_Y __ !~o. t fii._O_!I_q_~.!:!:__I!.__J_!A 'F'SBR' .:..I ___ _________ _ 
• tT F'SBR ( 99,10 l !...I _____ _ 
5 
• - - •T -t5~-03 _______ ---

• tF'oR 1•1,10fT f,rSBRf99;n;-.----- --
1.001'1 0,!500 
2.000 1.000'" 
3.000 1,,1219 
4.00~ - -·2--;01213 -
5.11100 2,51210 
6·0"'P. - 3.0mlJ - ---
7.000 3.500 
8.000 4,11J00 --- ·----------
9.000 4,500 

10. 00r- -.,. 00'f- --- - --· 

• 

. ---- - ·--- --- ----· ·---

-----·----------------- -------------------------------
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---------------------- ---- ------- ------ ... • tC LET'S ~AK£ A rUNCTION WHICH CONVERTS DEG~EES TO RADIANS: 
• • 
•9i.1 s &•&t!.141592bl18! 
• 

C roCAL•65 (V!Ol 18•JUL~7~ --

99~1~ S &~&•3·1415926/iB! 

• • •r Xa0,45,360lT x,rss~c99,X>.1 -
rli.~011J ll.lll11J0 

4!Le00 e.7s5 - ---- --
911J.IIllllill 1.571 

-----,-~,-.rii00 2, 5 
i80.11llll0 3,142 
225.000 3,927 
;70.1!0il 4,112 
31!5.1110111 - 5,(08 
361J. 00111 6. 2:~8_::3 _____ _____________ ___ _ --.---

• •• X• 0 , 4!1, 36111; T -~~5, x. X5 ,ll57f'Slflfl9"9 ,-x r, :--
0 0,0011liill!l 

45 0,78540 

• 

90 1,57079 - --- --r:rs ---~o•~~-------------------------------
180 3.14159 
2~5 - ~;92699---------------------- ----- ---- --------- . .. 
27111 4. 71238 
315 . "5. 49776"-- - - -
360 6,283~18~-------------------.--

----- - ---------- .. -

--------------- -

•T X5.03 
• 

--- -- ---- ·---------- -
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• tC THE ORDER IN WHICH THE VARIABLES APPEAR WHEN pRJNTEO WITH THE 'S' 
tC OPTION OF' 'TYPE' IS THE ORDER IN WHICH THEY WERE F'IRST GIVEN VAL~ES, 
•C IF A VARIABLE NAME tS US£0 IN A rOCAL STATEMENT WITHOUT HAVI~C eEE~ 
tC PREVIO~SLY GIVEN A VALUE, iT IS DEFINED AT THAT POINT AND GiVEN THE 
•C VALUE OF ~ERO, TH£ 'ERAS£• COMMAND, ABBREVIATED 'E' C~~ BE 
tC USED TO ERASE AlL DEF'I-NED VARIASL£S AND- fHETR -VALUE!·, HrNCCft.fPTlc!fCv -­
tC OErtNING ALL THE VAL UES TO BE i!ERO, __ (I .::JR£ ON THE_ 'ERASE•_c_OMMA~O LATE:R) , 
•C 
tC MO RE: EXAHPL£51 
tC 
• tERAS£ 

• tC NOTE THAT _ THERt _A_RE ND_W -~-Otr l~E:_Q_ _'!~-~ J ABI.E_NtaA.!.!:HE~S!.J, ________ _ 
• •SrT XC 0) •10, X IU•9 o X (2) 18; X (31•7, XC4 )~6, XC !I) 11!1, XI 6) 14, X (7 h _3_LX!8>•2, X (9 )111 
• •T s 

18,01110 )(0( 111). 
X :I'( 1) • 
X3C 2la 
)(0 ( 3)" 
)(0 ( 4,. 
X0 I 5) • 
XIII C 6 l c 
X0i 7l• 
)(ill ( 8). 
X0i 9)a 

- -o ,01110 

• tS N•5 
• -., -~ -

X3C 111la 
)(111( 1>• 

8,fil1110 
7,000 
6,01110 
5,000 
4.000 
3,00111 
2,0011l 
1,001!! 

- --- ----- . ------------- -------------------

10,000 
9,111111111 
8,11100 
7,11100 

-6,0"0-e- - --- -------
5,01110 
4,01110 
3,000 
2,000 
1.~011l 

)(0 ( 2). 
}{0( 3)• x0c -.,-. -
)(0( 5>• 
X0( 6)ll 

X0C 7l: 
x111 c e > • 
X"c 9la 
NI1Ji 111)• --T.000 -

• 
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• 
•C A USEF ~ L OPTION IN TH£ •TYPE' COMMAND IS THE 'S' OPTION, WHEN • •C '$' IS ENcOUNTERED IN A 'TYPE' COMMAND, FOCAL PRINTS ALL or THE •C VAntABLE NAMES, THEIR SUBSCRIPTS, AND THEIR CURRENT VALUE. •C MORE EXAMPLES: 
• 
•T S 

X0 C 
Y3 ( 
A1C 
A0C 
i!Qii 
X0C 
• 

9,0QIIl 
9,501l 
9 I 511HIJ 
9,5kl0 
91 5kl-0" -
5,:!1klll 

• 

•T ~"MY V4RUBLES AND THI:IA VALUES ARE I", 1,_~_01 ______ .. 1 

MY VARIABLES AND THEIR VALUES ARE _~ ---------------------1 
X3C ~l• 
Y0 C 3 l • 
Ale !ill= 
Ali! C 0 l • 
iHlC el• 
)(QI( 11• 

9,QI00 
9,501! 
9,50ril 
91500 
9,501! 5",000 _ _ __ _ 

•C NOW IT BECOMES EVIDENT 'HAT X AND Xe ARE THE SAME, ACTUALLY• •C x, X0, AND XllC0) ARE ALt ON£ AND THE SAKE VARIABLE NAHE, 

i 
I 

- --- --- ____ j 

' 

• eC LET'S WRITE A USER OE,INEQ r UNCT!ON WHIC~ TAKES THE SQUARE __ _ •C ROOT or THE ARGUMENT GIVE N IT, THIS FUNCTION USES THE COMHO~ •C 'NEWTON•RAPHSON' ITERATIO~, 
• . . ---------------------------- - -----•£ A 
• 
•99.1 s &1e&,&•2;&3• . eeeeei -
e99.2 I <<&1C&+&2l/~l•&3•F'ABS_(&•&2!._U/&ll99..!.2_ • 

__ •!I __ --------------- - - --
c rOCAL•6! CV~Ol 18•JUL•77 

99~10 S &11&,&•2.&3c,lilelil01il1 
99'.'20 I C < U <&+&2 l /2 l •&3i.F' ABS (&;.&~•&1/& l l 99 ;T 

• • •c 
• • •T X5.e5 -- . ---- - -• •T FSBRI99,49l 11 

'·"""'lil~ • eT F'SBR(9912I•l 
- ----------< - -- ___ 1.4~421 __ _ • 

•C MO~E _ E_~AH!_~~S __ I -------------• 
•S XC0l•10,X(1)19•~-~~"8tXC31•7 • •T S 

XlilC 
v0c 
A1C 
Aill( 
i!0c 
X0C 
X21( 
X0C 
• 

!ill• 
0)• 
0 )• 
Iilla 
0)• 
1l= 
2l= 
3!: " 

11!.2llll0 
9",501l ·-- - ---------
9,500 
9,50~ 
9,500 
9101il0 
8,001il 

--,, 031f·-- --- -- -· 

• er·oR Xi1,101T lC!5,X~"fl.e5,T!BRT99-;JC"r;T-
__________ ...J! _ 

1 1.011!H'l00 2 1.41421 -- -- ---------------
3 1.73205 

·- ·· 4 - ""2 ;e0alie --

--- ------·-

--------- - -_______ _J 
' 2.23601 6 2.44949 - ------------- ---·------
7 2.64575 
8 2. 826"43 
9 3 .1~000ril --------------~ - - ---- 10 _ ___ 3, U22T--

• • •T X5.03 
• • •C A-No- r; VOU 
1C YOUR OWN AND 
• 

·-- -· ---------· ----

[)1HPii.:"Tl(rHY- !QOARE Rtt01 ROO TINE, JUST WRITE USE IT INSTEAD 0, MtNtl. 
~- -------·- --- --- ~-·-· --·-·---------·-----

-------------- ··- ------------- ·-----
-- --- ·- ------ - -------------
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• •C THE t;SaR 1 FUNCTION IS RECURS!Vt !HEAVY COMPUTER SCIENCE JA~GO~I, •C AS ARE HOST ,0C41. F'UNCTIO~s ·; THIS IMPI.EM£NTAI0Pil Of FOCAL DOES MT -•C HAVE ANY INTRINSIC ;UNCTIONS TO DO SUCH THINGS AS TRIGONOMETRIC •C fUNCTIONS <SIN, COSINE, LOG; tXP, ARCTAN, ETC~)~ HOWEVER, THESE •C ru~cTIONS CAN BE MAnE AVAILABLE BY StHPLY WRITING RO~TINES I~ ~CCAL •C TO P£"RFOR"!1 iHe:--m:ttSHRY CALCUCA.,..Iom-;-TRtN -c-An-IR£1'1-·f'lmHIIfE -- ----- -. •C APPLICATION PROGRAM WITH •rSBR' CAI.LS, FOCAL ROUTINES To DO ALL •C THE COMMON TRIG fUNcTIONS !USING 1 F'SB~'l ARE GIVEN IN AN APPENDIX, •C ALSO A ROUTINE TO OUT,UT A NUMBER IN '[' FORMAT !SCIENTtriC NOT•TIONI •C IS AI.SO SHOWN THER£, IN MANY CASES, THESE ROUT!NES ARE SMAI.I.ER IN eC SI~E !BUT SI.OWERI THAN THE [QU!VAI.ENT ROUTINES WRITTEN IN ASSEMei.Y • C LANG U A cr:-;· - iol£1fr1S-A"~rrx A"M"P[LU"r l1t"ClJR"STV[_ t_f"J'Blf'rlJNI:TI 0 t'r 1'0 C"It:"m "l1'E •C THE rACTORAL or A NUMBER, THE rACTORAI. OF' 1 N1 IS DtriNtD MATHE~ATICAI.I.Y •C TO BE 1 Ne!N;i>•!N•2l•!N-3)e,,,,•3•2•1, 1.~. TRE PRODUCT or Al.l. THE •C INTEGERS UP THRU 1 Nt, THE EXAMPLE: 
• • ---.-E"RA'sClL.l 

" •99.1 I !10.1)99.;21R 
•99.2 S &•&erSBR!99,&•1l 
• 
•W_ .. 

C FOCAL•6! !V3Dl 18•JUL•7; 

99.10 I !1•&199,21R 
99·:20 s a.&er"SBR<99,&•1l 

• • eT- FS9FI!9v-,3J, ~-----
6.000 

• 

• 

r 

·--i 

•T rSBR(99,4l ~· ~l ____________________ __ 
-·---24.1!~ ------------·--- _ _, 

• •T rsBR!99,,-liT-·-·· ·------- -------- -
120.000 

• • ef X:!T,-lo1TT-lrr£"" ·rxt:T011AL OF ",X," !S ",F'SSRC99o~ THr rACTORAI. or 1.000 IS 5040,000 TY£ rACTORAI. Or ·6,000 tS -n0,001/J .. __ -·---·-
·I 
I 

THr rACTORAI. Or 5,000 IS 120,000 TH£ F'ACTORAI. or 4.000 [S - 24,000---- --·---TH£ FACTORAI. OF' 3,300 IS 6,000 
TH~ F ACiORAI.- Or --- ""2 ;"0"3'0'"- ts- 2, 0C'Jit 
TH£ rACTORAI. Or 1.000 IS 1,000 
• 
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• •C A rEW MORE EXAMPLES! 
• 
•S A=X 
• 
eT A1oXoYoi!rAol --------9.500 a.000 -- 2:1f0e - - 3-,000--8:-ie0 _________ _ 
• •S AaY:i!U1 
• •T Al,X,Y,Z,Ad 

• • •C 
•c 
•C 
•c 
•C 
•C 
•c 
•c 
•C 
•C 
•c 
•C 
eC 
• • •S 
• •T 

• 

9.500 8 •. 0."11J ... 9.UIIJ .. ___ !!.,5i'0 ____ i..!~IIJ.t_ 

VARIABL£ NAMES !SUCH AS 'A1', 1 X','Y 1 ,'i!t,•A'l CAN HAVE •SUBSCRIPTS' ASSOCIAT£o WITH THEM, A SU~ScRIPT IS ESSENTIALI.Y AN •ITEM' CR 'EI.£HE NT 1 NUMBER WHICH MAY FURTHER DEriNE THE VARIABI.E, ,OCAI. SUBSCRIPTS ARE ROUGH!. Y ANAI.OCOUS To T_H[ _H.A !Ht;HA!J <;AI.~_U_Bj_C_R! PTJ_j,l ill_JfLAJ.GEBR_L__ll_ _ IS USEF'UI., SOMETIMES, TO D£AI. WITH SPECiriC ITEMS Or A GIVEN NA~E. F'OR INSTANCE, IF' THE NAME 'C ' REPRESENTED THE CHAIRS IN A ROOM, THEN 'C <el' 1 1 C' SUBSCRIPT '0 1 1 HIGHT REPRESENT THE ![ROTH CHAIR IN THE ROO~, !COMPUTER PROGRAMMERS SOHET!MES COUNT 0,1,2,,~, INSTEAD or 1•2~31, 'C<1> 1 MIGHT REPRESENT THE NEXT, 1 CI21' HIGHT REPRESENT THE NEXT, AND 'C!Nl' MlCHT REPRESENT THE •NTH• CHAIR, Ill' THERE WERE AT LEAST I i-j'f CHAIRS IN THE ROOM. --SUBS"CRTP"TrT~A~Y IE ANY VALUE IN THE RANGE or •3216; TO +32?6?, SOH£ EXAHPI.ES SHOULD HELP TO CI.ARIII'Y SUBSCRIPTS! - . 

X<1>•5 

X!1l.l 
!I • "IIJ0 

•T X,: 
8 ._011JIIJ 

• --------------------
•C NOTE THAT X, AND X!tl ARE DiF'F'ERENTI, IN F'ACT, tr A SUBSCR!FT IS •C OM 1 TT£0, THE VALUE or 0 IS iSSUHEO; THOS X ANll- XTII!) AR[ ONE iNC - -•C THE SAHE, HORE EXAMPI.ESI _ • tT X!lll, I 

8.011JB 
• •S XeX+1 
• tT X,X!01.t 

-·· 
9.0"" ____ 9,11J011J 
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-- ------~-- ' • 
•C ANY TIME A PARTtA~ EXPRESSION NEEDS TO BE REMEMBERED, JUST •C SET A VARIAB~E NAME EQUAL TO THE PARTIAL EXPRESSION, REMEMBER THAT •C IN AI.~ CASES, rOCA~ CAN BE rORCEO TO PERrORH THE APPROPRIATE •C EXPRESSION EVALUATioN AND NAME SUBSTITUTION, THROUGH THE PROPER •C USE or PARENTHESES, 
• 
•C Ir THE USER WANTS TO EVA~UATE AN EXPRESSION, BUT DOES NOT ~A~T •C ' HE RESU~ T TYPED OUT, THEN >~E MAY USE THE rOCAL COMMAND • SEi', -THIS •C rOCAL COMMAND PERrORMS ANY VAR!AB~E NAME SUBSTITUTIONS, JUST ~IKE THE •C 'TYPE' COMMAND, BUT DOES NO OUTPUT, SOME EXAMP~ES or THE 'SET' COHHAN~I • 
• 
•SrT X:1,5 
• •C NOTICE THAT NO ~UTPUT IS DONE, HOWEVER! • 
•i X,! 

1.500 
• •C THE 'SET I COMMAND CAN B! ABBREVHTEo-Ttr .A S"INCI.f -~tT~tR f"S', •C CNOTEI A~L rocAL COMMANDS CAN BE ABBREVIATED TO A SINGLE LETT£~), •C SOME MORE EXAMPLES or 'SET•i 
• •S X:rl+l+r -···---
• 
•i x,! 

3.111,Hl 

• •S X•1, VI~,_!~ ___ _ 
• ·- - -------·--- -

• 

tT X,Y,Zol 
1.11100 . 2.01110 -· - 3.11011! . _________ ,. 

• 
•T X=X+7of 

8.1110121 
• •T X,Y,i!ol 

8.~J00 -

• 
•S .U=X+l,!J -
• •T Al, X, Y oli.IIT _ ___ _ 

9.50111 8,01110 2.000 :S,I!I0111 2.01111!1 • •S 1+1 
• 
•T A1,X,Y.i!oA• I 

9.51110 8,000" -- -2-RIJ- --3,000··-- 7,0fll-- - --- -- -------- - - -- - -- - ·- -~ -• • 
•C NOTE: SINCE NO SUBStiTUTION TOO K PI.ACE IN THE 'S 1•i' COMMAND AEOVE, •C TrtEN THE COMMAND SIMPLY [VA~UATED THt EXPRESSION '1•1' ANt DID •C NOTHING WITH THE RESULT! 

- ------- .. --··-. ---------- ____ ,..-- -
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• tC FOCA~ HAS A POWrRrUL rACI~ITY AIMED AT THE EXPERIMENTER AND •C REAL·TIME USER. A FOCAL PROGRAM CAN B~ INTERRUPTED BY SoH~ tC [~TERNA~ EVE~T !A DoOR OPENING, A PHO NE RINGING, A BURGLAR E~TE~ING) tC AND A 'DO' or A SPEctrltD FOCAL LINE OR GROUP PtRrOAMED, AN D CO~TRO~ •C AUTOMATICALLY RETURNED TO THE INTERRUPTED ROUTINE 1 FUTHERMORE, •C T~E VA If! "GUS TNT(RR1JPTTNGOE\IlCt""S"-CAl'BrA~IGN£0- A - P"RTOlH TY, ANC t HE ­•C HIGHEST PRIORITY EVENT WILL BE TH£ riRST SERVICED, THE SECONC HIGHEST •C PR IORITY WILL BE THE NEXT SERVICED, AND SO ON~ rOCAL DOES NOT tC KNOW COR CAREl WHAT CAUSED THE EVENT TO HAPPEN, BUT DEALS WITH E~E~TS •C AS BITS !BINARY DIGiTS) THAT ARE SET IN AN •EVENT BVTE' STORED I~ THE •C COMPUTERS MEMORY, THE EVENTS CORRESPOND TO BIT POSITIONS •C IN THIS BYit FROM R! CifTfO-ltFT-l RICiHrlr!VENT1 ;-ttf1!S EVEf\T_ B_l ,-- ­•C EVENT 8 IS THE HIGHEST PRIORITY, AND EVENT 1 IS THE LOWEST, tC WHENEVER FOCAL PROMPTS WITH A '•' !HAS NOTioliNC TO DOl, IT DISABL[S ­tC THE ABI~ITY To BE INTERRUPTtp, THUS , THE rOCAL PROGRAMMER t¢ MUST ENABLE rocAL fo ~OOK AT -THE £\lENT B rTS AND TflT[FfRUPT THE F'•CCAL --­tC PROGRAM WHE N A GIVEN EVENT !OR GROUP Or EVENTS) HAPPENS, SOMEO~E i(f MUST HAVE. -ALSO -WlffTTE:lr""iN All£11BL"Y L0A NG0AGE ROUTINE To SET Tl't£ •C APPROPRIATE BITS IN THE EVENT BYTE WHEN THE PARTICU~AR EVENT ACT~AL~V tC HAPPENS, T;~-E PROGRAMMER US!S THE r-rPrc• rONCTION TO tfANfPULATE THE . tC 'SOrTWARE PRIORITY INTERRUPt SYSTEM', THE 'F'PIC' rUNcTIQN TAKES •C AN ARBITRARY NUMBER or &RCUHE NTS, IN PAIRS, AND USE1 THEM T N -~~IROLLI~C tC THE SOrTWARE INTERR uPT SYSTEM, THE FIRST ARGUMENT OF A PAIR tS A ioC SOF'TWARE"""£Vtr.rr- Nmllfflf. fl-!1, tHE SECOND -.4 RG0 f1 EN I II A F'OC~;,I· ~nE;_,.O,..R ___ _ tC GROUP NUMBER !ARITHMETIC EXPRESSIONS ARE ALLOWED loiEAEl TO '00' ~Ht~ tC TI<IE SPEClriE:O EVENT BlT U'rl SET. THE" •F'PTC 1 CAL.l;-I:NAB\::ts FWU~ ro-tC CI<IECK THE EVENT BIT EAC~ TIM£ A NEW rOCAL COMMAND II RETRIEVED, AND tr •C THE BIT IS SET, A 100 1 OF'- iWE SPE"CtrtED ~tNt OR" -GRDUP WILL !H: ""PtRrCR~tC, •C WHEN THE '00 1 RETURNS 1 P'OCAL WILL CONTINUE TH[ INTERRUPTED STATE~E~T. •C ~='OCAt: -AL"SO-UTIRSIHE.TIIENT BITtltf'"ORriT PERrDIIHS THE ' 00', -=-.;r:-~:_:_ ___ _ •C SEVERAL EVENTS <BITS> HAVE SEEN ENAB~EO WITH THE tFPIC' rUNCTIO~, tC THEN F'DCA~ WILL PERF'O~H T~E:- 'lfOrrDR~~tSrlfRTURlT'I'\l"NE Tt.;,.R..,.ST...-,--­•C THEN WHEN T~AT 'DO' RETURNS; THE NEXT HIGHEST PRIORITy, ETC, TkE •C VALUE RETUR NED BY THE 'P'Pfc"r"rTJNCTti!N fS"""A-NUMBl:R---e-t~N -- ------------ ­tC 0 AND 255 W~ICH WILL HAVE BiTS SET roR EACH EVENT T~AT HAS BEEN ENAB~EO, t -C f~LJs, H' E:VfNT~ -i -.-~~0-3 HAVt- BEEN ENA.Bl:rD", A VALUE -or~LL BE R£10Rm:o,-­tC Ir THE P'IRST ARGUMENT 0, A ;AIR IS 1!1, THEN THE SECOND ARGUMENT IS A tC NUMBER il•255 WHICH IS ro INDICATE" WRICI1TI'tNTS"" IRr-TCilfE-t:tfAlJLE·r:- ·ntlS- ----­tC ALLOWS THE SOrTWARE INTERRUPT SYSTEM TO BE TEMPROARlLY DISAB~EO •C <BY •FP1Cr0.1l> • >, AND tffA11LtD "A~>UN nN·IHr-nAHP~;;E-sy-rrPTCTeo:fTlT, •C Ir THE F'IRST ARGUMENT IS Z AND THE SECOND IS NECATIVE, T~EN T~E •rPIC' tC j:\fNcHll"N cOtS NOIHIN-G BUT RET1JRll"""l1ft ENABLE BvTE 141 IT ALWAYS tOES I, tC NOTE THAT AL~ ACTIVE EVENT CHANNE~S SHOULD BE ENABLED WITH AN 'FPIC' tC CALL WHICW SPECIF'I[S THE LfN[ ORliROUP TO ,-Dll.--,IUT, IJ[F'iTifE """i"Rn- ARr --­tC D!SAB~EO/ENABLED LATER, SINCE IT IS NECESSARY F'OR FOCA~ TO tC STORE Tlo!E I. I NE NUMBER DR-GR!lUJrNUI'fBtR - rN-fNTER"IfAVinct"S~---- --- --• 
---· - -- -·- -- ----· -··---- ------·-

- -· - ----·- ·· ·--- - --- --

·--- - --·--·- -· 



- PAGE 98 -

• •C W£LLt ArTER THAT LONG-WiNDED EXPLANATION, L[TIS LOOK AT A~ 
•C EXAMPLE, LET US SAY THAT A SWITCH CONNECTED fO A DOOR WILL CE~EAAT£ -­
•C AN INTERRUPT TO THE cOMPUTER AND A ROUTINE WILL SET EVENT BIT 1. 
•C ALSO, LET US SAY THAT A THERMOCOUPLE CIRCUIT CONNECTED TO THE 
•C ROAST IN THE OVEN WILL GENERATE AN INTERRUPT TO THE COMPUTER ANC A 
•C ROUTINE lillU --SETt:V(Iil'r BIT211RtN -llfrTET'WtFfOUR"t -TI'riAt ROAS"T -- -­
•C REACHES A CERTAIN VALUE~ ALSO, LET US SAY THAT A PUSHBUTTON WILL 
•C GENERATE AN INTERRIJpT AND SET Bii /WHEN THt slfrTON IS PUSHED, 
tC HERE IS AN EXAMPLE rOCAL PROGRAM WHICH WILL ENABLE 'OCAL TO SENSE 
•C THESE CONDITIONS, INT[RRUPT THE PROGRAM <WHleH IS AN !NrtNITE LCOP), 
•C AND I N£0RM T_~ U_!~-~--T !iA T THr! £V~NTS HAVE HAPPENED, _______ _ • • 
•E A 
• 
•L1 E 
•1 ~ 2 S FPICC1o91,2,92o7of71 

---t.I-:-3s -x•X•1JG 1.3 
• t91 . 1 T I "SORE ONE IS Af THE DOllR I "U -99 
•9,,1 T I"THE ROAST HAS AEACHEO TEMPERATUR£1"10 99 
•97.1 T !"INTERRUPT ON L!VEL 7; I ' M STOPPING TloUS PROGRA H,"!IIQ 
•9q.1 T" x. •,x,! 
• •W 

C rOCAL•65 CV301 18•JUL•77 

f.' 1rll E 
---------r:-2" s -rPl c-c 1. h, 2, 02,1. 911 

1.3" S X__-X•11G_ i.~ _______ _ 

91.10 T !"SOMEONE IS AT THE OOORI"IO 99 

92._1" _ T _!__"T_H_E_ ROAST HAS IIE~~E!l .!_!:_M_P_£R_~R_E_I"_I~0~9~9 _________ _ 

97.10 

• 
tl:O 

!"INTERRUPT ON LEVEL 7; I'M STOPPING THIS PRDGRAH,"IliQ 

SOMEONE tS AT THE DOOR1 x-.- 2~97 ,IIJI!JIIJ-- -----

THr ROAST HAS REACHED IEMPERATURt;-x..- -311J-64o~ ----­

I NTERRUPI ~NI:t:VE~ 7 ,--y-t1111i0PP I NG THIS PIIOGIIAH, 

• 

t - -

' 

' 

-----. 

- -

- PAGE 7 -:_ 

• tC AS YOU CA N SEE, T~E VALUES CURREN TLY ASSIGNED TO THE NAMES 
•C 'A1'' 'X I. 
•C ALSO NOTE 

AND 'Y' Wt L ~ BE RETAINED BY roCAL roR USE IN LATER EXFAESSIO~ S. 
THAT THE TWO NA~ES 'A' AND 'A0' ARE ONE AND THE SA~£, 

•C SOHE MORE 
• • •T Ae3t2tl 

9.0111" 
tT ... ! 

9.0111111 
•T A0, l 

9.01110 
• 
tT A" =AIII•1tl 

u. 01110 
tT 110, A, I 

£)(AMPL£SI 

1". 01110 "-" ·-111_0_111 __ ________ _ 
• •T 2• CA+l I tl 

22. "00 
• •T 2tA+lol 

21_.00111 
• •T 2•A•1t I 

19.01110 

' tT A • ~ 
ll!l. "00 

• •T 2• C X•A•11,! 
22."1110 

•T A,x,: 
10.1110111 11.11180 

• . ,. 2•<A•A+lf ; ! --
22.000 

• 
•T A,! 

11.1111110 
• . -t Ai.x,Y-,i;T ------ ·-------------· - ---

!.01110 U,IIJ011l 

-------r,T~r-------------

• 

----- ------ -------
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"' 
• 
•T x, v,: 

4.000 
• " •T A1=X•1o I 

5.1!100 
•T .u.x.Y, I 

5.0021 4,000 
• 
•T !!"A1•",A1•" X•"oXo" V•",Y,II 

. 
- · ----- -------------·-

• •T !!"A11"oA1oli"~a"~X.I,"Vj";v,l! 

A1• 5, 21011 
X• 4.lil f11 0 
ys 6,1il 0 rll 

• •t: I:>~ oRDER- TO -HAKE f lf["-19oVt -MOR!"-p-Rl:TTY.----- ·-------------------

• 
•T ! !"A1il"oA1• I o"X -... ,x, r,"Y •"•Y• I! 

Ala 
X • 
y • 

• 

5o lilll QI 
• ,·alll0 - --------------------

6.~0" 

·------ ···--------------

-- ---- ...... 
' 

! 

--- - - _f 

-----····------ ----

• tC 
•C 
•c 
tC 
•C 
•c 
•C 
•C 
• • 

- PAGE 99 -: 

THE PROGRAM ENABLED rOCAL TO 'DD 1 GROUP 91 Ir fVENT 1 WAS SET, 
92 Ir EVENT 2 WAS SETo ANO 97 Ir EV£NT 7 WAS SET, THE PROGRAM 
THEN ENTE RED AN !NrrN!T£ LOOP INCREMENTING THE VARIABLE •X', W~EN 

SOMEONE OPE NED THE DOOR, GROUP 91 WAS PERrORM£0~ WHEN THE ROAST 
REACHED T( MPERATUR[.L GROUP 92 WAS Pi:RrORMEO_._ WHEN THE: USI:R PRi:SSi:D 
THE PUSHBUTTON, GROUP- 97 loll;$ PtlU"oRHEo;-·ANO THEPROCRAMWASST QFPEC·~----­

LET'S SEE WHAT HAPPE~S -~HtN !~~ DOOR lS OPEN£] AND THE ROA§T HAS 
REACHED TEMPERATURE: AT THE SAME TIME, 

. •GO_ ---- -- - - ---
THE ROAST HAS REACHED TEMPERATURE! X• 1ii27,8BIIl 

SOMEONE IS AT THE DOOR! Xt 1027.800 

1 NTER~Uf~ .!lli l,_EYE_l.__l L I I M STOPP I NG __ T'-'.H:..=l~S_P:_:R.:..:OO-"G:..:.:RC!OA'-'.M .!..., -------------

• • •c 
tC 
•C - •e 
•C 
•C 
•C 
• 

NOTE THAT GROUP 92 WAS PtRrORMED riRST, StNCE THE ROAST IS 
ASSOCIATED WITH A HIGHER EVENT NUMBER-;· HOWtVERI AS ~ODN AS -­
GROUP 92 RETURNED, THE DOOR INTERRUPT (GROUP 911 WAS PtRrORMEO 
!MHEOIA Tt:L V"'Tis-tlfT[) t'llffi- SYTllt'TAeTlHlT I X I 0 to N0'11fE:.;Tr:-;liir;:,;c"'R""~...-EtrNT1Ttncon)r,---
WHEN THE PUSHBUTTON WAS PRESS[O, GROUP 97 WAS P[RrORM[D ANO TWt 
PROGRAM WAS STOPP!D-. TJ.IE POSS !BLC' IJsrs- or l'H fs -n ·c-n;[TY -A If£ AL~o-51 -­

UNLIMITED, 

----- - -------- ---- ---------- ------

- ---- ·-·-···- -- ------- ··-----------------

----- - ----- - -- -- ---- --- ---------
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• •C WE WILL NOW LOOK AT A rtW REMAINING MISCELLANEOU~ tUNCTIONS, •C THE 'f£CH 1 rUNCTION ALLOWS THE USER TO ENABLE/OISABLE TH£ AUTOH~TIC •C ECHOING Or CHARACTERS RrAO rROH THE INPUT DEVICE, •rtCH<Zl' E~ABLES •C THE ECHOING, ANO •rrCW(t)t ~!SABLES THE ECHOING~ • • •C - TRERt -n l r0ClC1'l1NCIT!Hfi~RT~S-·sP'te'ITT~-TOI}f£- 'CONSOI:.r·-----·--- ----- - -
•C DEVICE, THIS rUNCT!ON IS IN rOCAL PRIMARILY BY POPULAR OEMA~O, •C SINCE IT IS USErUL ;OR CAMES, ETC, THE ->tCUR• 'UNCTION ALLOWS THE •C PROGRAMMER TO POSITION THE eURSOR ON cRT TYPE TERMINALS 11r HE ~AS A •C CRT TYPE TERH!NALl TO A GIVEN ROW AND 'COLUMN ON fRE ScR££N, WIT.~CUT •C DISTURBING OTHER INrORMATION ON TH£ ScREEN, THE •rcUR' rUNCT!O~ •C TAKES Tlii!T u ·G'lmrnn: ·-n.nTRS'T TSIH[""ROlrNOMlftR' fT"'Nl TO HtVE-"T·cr;-----·­•C THE SECOND IS THE COLUMN NUMBER <0-Nl TO HOVE TO, THE USER •C MUST PATCH HIS cRT SPtc!rtc ROUT1NE INTO rOCAL~- SEE THE APPENDf~ TO •C riND OUT HOW TO DO THIS~ 

• • - •C- - -nR THOSE HACI<ERS THAT!flS!Sf ON SUCH !RINGS, TliiC'l'M'OI,-'1'01\CTIOI\ •C ALLOWS THE PROGRAMMER TO REiO AND/OR WRITE INrORMATION rROH/INT.C tC STORAGE L.OCAT!ONS IN HIS- COMPUitR'S 11!HOltY, THE trHEH' rUNCTtOr. •C IS ALWAYS GIVEN TWO ARGUMENTS, THE ~IRST IS THE PAG! NUMBER CZ·455l •C AND THE SECOND IS THE lOCATION 13•2551 ·wntUN TloiAT P'AGE, TKESE •C TWO VALUES rORH THE AOD~ESS IN THE MEMORY, THUS TO ACCESS •C MEI1CiR...,.-0"0RtSS 01221 <lf!XAO'fCTRACTITR£""ARWR'rNT9-"'TT''l:'t:f"'E:---------------~ •C 1 <rOR THE PAGE NUMBER> AND 32 <~OR THE LOCATION WITHIN THAT P'AC£), •C 120 HEX 1 32 DECIMAL), I' ONLY 2 ARGUMENTS ARE SUPP'LIEO, THE tC VALUE RETURNED SY THE •rMEHt rUNCTION IS THE DATA VALUE STORED I~ THAT •C MEMORY AOORESS (A - NUMBE~0·255l, 1r ANOTHER A~GUM£NT rOLLOWS, THEN tC THE VALUE Or THAT ARGUMENT (0•2551 IS DEPOSITED <WRITTEN INTOl THE -.c l1E~OR'f--A00lr£S'S-;A"NI:r-,.~E ~Kll'f'TUNCTTm---Hl'fl'~--­
•C DATA VALUE THAT WAS STORED THERE BErORE THE NEW VALUE WAS DEPOSITED, tC SEVERAL O£POS 1 TS 'RAY BE lHOICII!!H ONE -cAU"' TO ''H£1'11 l-eV C'IV I I>JG St"VtlfAL-- ·-.. •C TRIPLES <GROUPS or THREEl IN ONE CALL, EACH ONE SPECtrttS A PAGE NU~BER, •C LOCATlON IN T'HE- PAGE, AND llTiA TO Bt STOlt£0- THEREI-- "TR£' VALUE REiORNtO·-•C WILL BE THE DATA BYTE THAT WAS IN THE LAST LOCATION BEtORE THE ~EW •C" DATA IJ'I'Trwa-STO'RtO-tRI'Rr,--rms-iS" liStrOL.--rtl'R TRMt:-IYF:us-W~ORY'---: •C WHERE SEVERAL THINGS MUST BE TWEE~£0 etrORE CONTROL IS RETUR~ED TO •C THE rOCAL PRO"GRA1'1, <YES, n - IS POSS tBtE iO MJ;KE C"HANG£S TO HIE ·r-octt -- -•C SYSTEM WITH A rOCAL PROGRAM~ YOU SHOULD BE VERY CARErUL, AND K~OW •C WHAT YOU -ARE- lJOIN~.> -- ----• •T rMEM<t 13rr.,-----------------

92.11Jil0 
• •T tMEMI1,32 1 16),! 

92.111011 
• 
•T rM£11111321 d 

16.1l0111 
• 

- -----~-

- PAGE 5 -

• •C THIS CAPABILITY ALLOWS rOR MAKING VERY READABLE OUTPUT, 
•C 
•C 
•C SOMETIMES IT IS USErUL TO HAVE rocAL REMEMBER THE RESULT or AN •C ARITHMETIC CALCULATION, THiS RESULT MAY THEN BE USEO LATER INSTEAD •C or HAVING TO RE-DO THE CALCULATION OVtR -AGAIN~' TH-!S --CAPABfL I i'Y--15--­•C ACCOMPLISHED THROUGH TH£ USE or 'VARI ~ 9LE NAMESI, A NAME •C MAY BE ATTACHED TO THE RESU~T, OR PA~ 7 1AL RESULT, 0, AN iRITHHETIC •C CALCULATION, 1r TH£ NAME IS USED LA T£R IN SOME OTHER CALCULATIC~, •C THEN THE V4LUE ASSOciATED WITH THAT NA~E IS SUBSTITUTED IN PLAC£ OF •C THE NAH£, IN rOCAL, A VARIABLE NAME MUST BEGIN WITH A LETTER OF •C TH( ALPHABET (A-i!l, BUT MAY NOT BEGIN WitH -THE IXTT!R- 'F'• (TI·dS LEtTER •C HAS A SPECIAL SIGNI~ICANCE, DISCUSSED LATERl, A VARIABLE NA~E ~AY ALSC •C HAVE AN OPTIONAL SEcOND CHA~ACTER, WHICH MUST BE A DIGIT IN . THE RA~GE •C or 11•7, WHEN THE OPTIONAL OIGIT IS OH!TTEO, THEN '8' IS 
tC ASSUMED AS THE DIGIT. THUs; 'A3', 1B7', 'C', '12 1 , AND •R' ARE •C VALID NA~ES, WHILE SUCH NAMES AS, •r2•, 'BBt, ANO 'AB• ARE NOT -ALID •i: N.t.MES rOR V .t.R i ABLE -QUANHTI [·s~- -ni£-T[RTC-.-ViFITABI.E'IS- usfD.--9[C.((J5r,--­•C AT SOME LATER TIME, THE SAME NAME HAY BE ASSOCIATED WITH A NEW ·CUA~TITY, •C THUS A NAME'S VALUE HAY 'VARYI, - rROH TIME TO T!Ht, SOH£ £X.t.~P'LES tC WILL HELP TO CLARtrv TH!SI 
• • •T l•L! 

2.1l00 
•T X.l+1,! 

2.1130 
eT X,! 

2.1130 
tTX+1,! -

3.111!10 
tT X,! 

2.0011 
tT X•X•1t! 

J,<J00 ., x. i - . 
3.000 

•T 2•3.! 
5.01l0 

•T Ya2•3•1 
5.030 

•t y,! 
5.030 

•T x.v.! 
3.000 5,0311 

eTX+Y,! 
8.111ll1 

•T x..x.1,hv•r.1 
4.01!10 6,01!13 

•T X,Y,! 
4.01!10 6,803 

•T 1•112,! 
1.51110 



I 
L 
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• •C THE USER MAY INSTRUCT T~E 'TYPE' COMMAND TO PERrORH SEVE~AL •C FUNCTIO~S BY SEPARATING EAC~ rUNCT!ON FROM THE NEXT WITH tC A COHHA C , I, SOME EXAMPLES FOLLOW: • ' 1 •T 1•1,2/3,4•2 
2 . r/H:H'l - "ll • 661 ·-----r-6 ~ rll"h -

• •T "THE ANSWER !5",2•2 -
THr ANSWER IS 4.e~e. 

--1 
I • 
! •T "FIRST ANSWER IS",3-2 1 " SECOND ANSWER IS",,/2•1 nRST ANSWER Ts--1~000 -StCON·D-INSW£1f !S --"3·;~eee _____ _ --· ·----------1 

• 
•C 
•C 
•C 
•C 
•C 
•C 
•c 
•c 
•C 
•c 
tC 
•C 
•C 
•C 
•C 
•c 
•C 

AS VOU CAN SEE, THIS CAPABILITY ALLOWS OU~UT FAOH THE I COMPUTER TO BE MADE MORE LE~IBLE. SOMETIMES IT IS DESIRABLE To HAVE CoNTROL OVER THE L.IN£ SPACING ON THt OUTPUT DEVICE, IN ORDER TO MAKE THE OUTPUT APPEAR MORE LEGIBLE, THERE Af<t S!'E-CTil: roRMAT cOiil1'·rrnl-eHARAtltRrWRTC11TOCTL"rfr-~liN I i!ES WHEN THEY APPEAR IN A 1 TYPE' STATEMENT WHICH ALLOW THE USER TO 00 THIS ,~ KINO OF FORMATTING, ONE SUCH CHARACTER IS TH£ EXCLAMATION HARK Ill, , WHEN FOCAL ENCOUNTERS THIS CHARACTER IN A 'TYPE' STATEMENT, IT OUTPUTS 1 A CARRUGE RETURN C~AFfAC1'£R; rOLLOWEO BY A LINE rtEO CHARACTER, TO -- : THE OUTPUT DEVICE, THIS CAUSES A RETURN TO THE BEGINNING OF THE i C:URFrENI !;.1N!-;- KNtrTN 11lVANcfNu--To-ll4t: --~nrcrNr 0~ -TRr- OUTPUT ------·-------j DEVICE. THE POUNDS CHARACTER Ctl, WHEN ENCOUNTERED IN A 'TYPE' STATEMENT, CAUSES A CARRIAGE RETURN -cHARACTER TO BE OUTPuT, BUT T~AT'S ALL. THE EFrECT IS THAT THE CARRIAGE !S RETURNEO BUT T~£ L.INt IS NOT ADVANt£0, HENCE, ANY FURt~EA OUTPUT WOULD CCCUFf ·1 ON THE S!ME_ I._IN£, PoSSIBLY OVER~RlNTING EXISTINC OUTPUT, SOME ---1 EXAMPL.£S J-clCJ:O~I ----- - --- --- - ------ 1 :r 1;:-~~~ --- - ---- -- ---- -- ------------ -- -·-· --------- ---· -·- - -- I 
tT 1•1•! o2t3,! --- ---------- -- --- -- -----------

i 2.121ee 
e • 0 ;;.e 0;;-----

•T "THE ANSWER 
T~r ANSWER IS 
TH£ VALUE OF' THE 
• 
tT 1•1•! 1•2•~·11 -- ·2 .1210e .:....::.~'-'--~----

e.00121 

•T "~1",1•" - IHERE"d - -­
HI 

THER~ ---
• 
•T "HI"•*•" THERE", -1--
HI THERE 
• 
•T :! , " X 

---~--~ ----------- ------- - - - --f 

' ! 
---~ 

' -· ' ! 
--- --------- - -- ----------- -------' 

I 
-- --1 

---·- ----· 
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APPENDIX A 

HERE IS A COMPLETE LIST OF ERROR CODES AND THEIR MEANINGS 
-37 BAD OR HISSING ARGUHENT IN A STRING FUNCTION -36 STRING VARIABLE REQUIRED HERE 
-35 STRING VARIABLE NOT ALLOUED HERE 
--34 I/0 ERROR ON OUTPUT DEVICE 
-33 ARGUMENT HISSING IN FUNCTION 
-32 CURRENTLY NOT USED 
-31 "URITE" OF NON-EXISTENT GROUP 
-30 UNRECOGNIZABLE FUNCTION NAHE 
--29 PARENTHESES ERROR IN FUNCTION 
-28 "HODIFY" OF NON-EXISTENT LINE 
-27 "DO" OF NON-EXISTENT GROUP 
-26 "DO" OF NON-EXISTENT LINE 
-25 SYNTAX ERROR IN "IF" OR "ON" COHHAND 
-24 "ERASE" OF NON-EXISTENT LINE 
-23 I/0 ERROR ON INPUT DEVICE 
-22 "URITE" OF NON-EXISTENT LINE 
-21 "GOTO" NON-EXISTENT LINE 
-20 BAD LINE NUHBER ON INPUT 
-19 UNKNOUN INTERRUPT REQUEST 
-18 UNRECOGNIZABLE TRAP CODE 
-17 RESET BUTTON PRESSED 
-16 DEVICE NUMBER OUT OF RANGE 
-15 USELESS "FOR" LOOP 
-14 BAD TERMINATOR IN "FOR" 
-13 NO "=" IN "FOR" 
-12 BAD VARIABLE NAHE 
-11 FUNCTION ILLEGAL HERE 
-10 NOT USED AT THIS TIHE 
-9 NOT USED AT THIS TIHE 
-8 FLOATING POINT OVERFLOU 
-7 OPERAND HISSING -- EVAL 
-6 PARENTHESES HISHATCH -- EVAL 
-5 OPERATOR HISSING -- EVAL 
-4 ILLEGAL LINE NUHBER 
-3 UNRECOGNIZABLE COHHAND 
-2 ILLEGAL GROUP ZERO USAGE 
-1 LINE TOO LONG 
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•C 
• • 
• • • • 
•W 

C FOCAI.•~5 _ ~VJO !__ 18~JUi.:• .:...71:__ __ 

93 01 C COSI93J C S!Nl9J,3 

APPENDIX 8 

93 Hl I C&t2•.01l93.21S &•&1210 9"3fS &•2•-&•2•1fR-
93 20 S 4•1•&•2/2+&t4/24•&t6/720JR 
93 30 s &•1.!7080~&10 93 

·· 9"""4-:1r1 T ASIN19'4 1C ACOSI94, 
94.10 I l&t2•·01l94.21S &•&IIF!9RC99t1•&l•FS9RI99•1•&lllO 9415 &R2e&JR 
94·. 20 s &ch&• 3/tt•. rns.,H5•&•7t~2. 41R 
94~30 0 9415 &a1,570796•11R 

95,01 C HAN 
95 .. i0 C C&fr.';-nl95~J S &•&711•F"S9RI99,&t2+11 I 10 9515 &*2*hR ________ -----
95,20 s &•&•&•3/J+&t5/5•&t7/7 

96~ 01 S &1e1/10t20JC TAN 
96 . .'10 I lh2•.01l96.2'1S &•&/2JO 96JS"1•2•&111•&•2•&11llt 

r 

96 ·. 21iJ 5 &~ ~~&·~~··'51?. ' -·-=&.:...•.:...7.!...1.::.31::.:!5:__ ______________ _ 

97.01 C I.OG 
97.Hl I !&t2•2,04*&•1J97,fiS &i'F"'S'SRt99rTITlJ"91JS «2i!'ITI< - ---
97.20 s &•1&•1)/(&+1115 &•2• 1&•&•313•&•515•&•7171 --- -· - -------- - ·----·---
98·. 01 C EXP 
9a·:ur 1 rm•~~nn-.z,s h&nfo 118TS61!T•'2llr 
98.20 s &•1•&•&t2/2+&t3/6•&••t24•&•51120+&t6/721 

99.01 C SQUARE ROOT 

·-----·-.. --

99.Hl S &li&JS 4•215 4J•oll~IIHI01 -. - . - - - -
99.20 S &2•&1/~_!_!_~~A_!ISJ.!_2•&1•&•&3l99,3JS &•lh&21121G ?.~_·2 _____________ _ 
99-. 30 R 

C FSBR!9 il ,ARG) O'lJTPUTS JR'C IN- '-E'- F"'RMAI --

90.10 s &1111il 
90 ~1 1 I 1&190.12,90.9,90,2 
9~.12 T "•" IS h-& - . -- - -·----
9~ 20 ! <1•&190,511 <&-.19999999190.7JG 91,9 
90 5 ~ S &1•&1•1JS &•&/131G 91il,2 --
93 73 S &1•&1-11S &a&•131G 90,2 
93 9e T ~1.05o& 1 "E"·~1.&11R 

,. 
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• •C THE USER MAY INDICATE T~AT A CERTAI N GROUP OF" OPERAT IONS IS 
•C TO BE PER~ORMEO F"lRST, HE ODES TH IS BY ENCLOSING TH~T GROUP Of 
•C OPERATIONS ~! THI N PARENTHESES, THERE MAY 9[ MORE GRO UPS E~C~OSEO 
•C WITH PARE~TWESES WHtC~ ARE CONTAI NED WI TH IN A GROUP ALREADY ENCLOSED 
•C WITHIN PARE NTHESES, IN T~!S CASE 1 F"OCAI. Wlt,L P£RP'ORM Tl!£: 
•C OPERATIONS Oil THIN THE MO ST oE£F'I. Y NESf!:O - < INNERMOS"Tf PARE NTH'E'SES -­
ec FIRST, THEN THOSE IN THE NEXT OUT£R, AN& SO ON, UNTIL THoSE AT l~E 
•C OUTERMOST I.E VEl. ARE CONE I.A!T, HERE AI'':: SOME EXAMPI,.ES TO CLAR frY -
•C nn S Ril l.£ 1 

• •T 1•1 
2.001.1• 

• 
•T <1•11 

2.Jll00• 
• •T 2413•4 

:2 .01110• .. 
• •T <24/31•4 

32.11J00• 
• •T 1•<2•13•411 

15.000• - --- ----

• •T 2t3 
8.000• 

• 
•T 2t<-31 

0.125• 
• •T i;e 

0.125• 
• 
~T 1•<2•C3•41•3t!4/2ll 

2i. 01illll* - . -----

• • 
•~ MESSAGES MAY AI.SO BE OUTPUT BY USING THE •TYPE' COMMAND, 
•C BY SIMPLY ENCLOSING A SERIES Or CHARACTERS ll'lSIDt ar -D01J8LE 
tC QUO TATION HARKS !"l, THE 'TYPE' COMMA ND Wll.l. OUTPUT THE 
•C SERIES DF" C'H4RACT£'Rs JUSrAS--THtY"''lPP'O"R'IN'SYOE'~OHTro-,; 
•C MARKS, SOME EXAMPI.ESI 
• • •T "HI THERE" 
HI THERE• 
• 
eT "NOW IS THE TIME F"OR •1.L GOOD MEN TO COME TO THE AID Of THEIR CCUNTRY" 
NOW IS THE TIME FOR ALL GOOD H£N TO C011E TO THE AID Or THEIR COI.iNint 
• 
•T "ANY SERIES Or CHARACTERS" 
ANY SERIES Of CHARACTERS• 
• 
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• •C AS YOU CAN SEE. lr I JUST STRIKE THE 'RETURN' KEY, WITHOUT 
•C TYPING A COMMAND Or sOME KINO, THEN >OCAL HAS NOTHING TO DO, ANC 
•C SIMPLY PROMPTS AGAIN WITH T~E '•', SOME MORE EXAMPLES Or THE 
•C 'TYPE' COMMANO: 
• 
•T 12.5•3,2 -- ---- - --·--- ----------

1'5. 71HIJ• 
• 
•T 10-7.5 

2.501!1• 
• 
•T 3•4 

12. 121 1210• 
• 
•T 3/4 

z.75121• 
• 
•T i•2•2 

8.01210• 
• 
•T 2t3 

8.121121121• 
• 

.. 
- 1 

i 
I ,. 
1 - --1 

•C - -.s vou -e-.u~sn:.--nvflU[Lrt~rRMrTTCIWtRATTifNS"" cJNrr--------
•C PERrORMEO BY rOCAL, THESE ARE ADDITION, SUBTRACTION, DIVISICN, MULTI• 
•C PLICATION, AND EXPONENTIATION CRArsiNG TO A POWER!, THESE OFERiTICNS 
tC ARE INDICATED BY THE SYMBOLS • , • , I , • , t i RESPECTIVELY, 
•C WHEN THESE OPERATIONS ARE M!X£0 WITHIN A GIVEN £XPR[SSION 1 T~ERE 
tC IS A HIERARCHY RULE WHICH rOCAL US£5 TO DETERMINE THE ORDER IN ~HICH 
tC IT · 1-s- TO PERroR~ -nn: OnRHfO~S;----rotA-r;· nu.- l't"RT"DRM . A1'frUPONEi~ T I AT! ON ___ _ 
•C >IRST Ct), THEN ANY MULTIPLICATION (t), THEN ANY DIVISION C/l, THE~ 
•C ANY SUBTRACTION c.;J, 4ND" F!NALI.Y ANY- ADDlTTDNS C•l. --sOME EXAMPLES 
•C ILLUSTRATING THIS RULE ;OLLOWI 
• - . 

•T 1•3•4 13.i2100i ______________________________ _ 

• •T 3·2 
- 1.1211210·--------- ---

• •T 2-3 - - ----

~1.000• 

• 
•T -2-3/4 

-2.750• ----·-

• 
•T 3•512 

7.500• 
•T 3•512•2 

9.51210• 
• 
•T 24/3•4 

2.000• 
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APPENDIX c 

I WILL NOW GIVE SOME USEFU-L IN>ORMATION- F'OR THOSE PEOPLE W~C HAVE 
AN ASSEMBLY LISTING or rOCAL A~D WANT TO HACK THINGS INTO IT. THESE TIFS 
ARr. BY NO MEANS EXHAUSTIVE, BUT COVER THE MORE COMMON THINGS. 

THERE TSALOC/iTlo"N· ON PAGE 1E"R"O LABELED- ,-CELSIIL1 - WH!Cff FOCAL I.CO~S-­
AT TO oETERHINE HOW IT SHOULD HANDLE RUBOUT PROCESSING ON THE CONSCLE 
DEVICE. STORE A ~ERO THERI: If YOU HAVE A DEVICE WHICH IS NOT A CRT !SUCH AS 
A tELETYPE, OECWR!TER, ETC;), tr YOU HAVE A CRT W~ICH WILL BACKSP.CE THE 
CURSOR WHEN SENT A 'BAcKSPACE' CHARACTER <ASCfl cOOt feiOeTALl, THE~ STORE 
ANY ~ON•!ERO VA~UE IN •n£LSPL 1 TO ENABLE rANCY ~RT MOO£ RUBOUTS, W~ERE 
FOF.AL •EATS' r~E CHARic~-orr THE scRrEN BY SENDING THE CONSOLE T~E 
S[OUENCE OF CHARACTERS, 'BACI<SPA~_E_'! 'SPACE' 1 ~AC~S~ACE::...'-''--

THE EVENT BYTE rOR THE SOrTWARE PRIORI TY INTERRUPT SYSTEM IS 
THE BYTE STORED AT THE LA9£L •tVHASK', -ANY-- INTERRUPT ROUT!Nt: C:Atf SET BITS 
IN T~JS BYTE TO CORRESPOND TO A roCAL EVENT, !THE LSB IS EVENT 1, THE MSB · IS rvtNT a1-; ----- -----

THE IRO DISPATcH V£CTo~S RUSi -BE:S~T TQ P01NT-to -~[ AODR~!S 
'INTSRV' SO THAT >OCAL ERROR MI:SSAGES !WHICH USE THE 'BRK' INSTRUCTIO~l CAN 
BE r I ELDED PROP£RL Y, oNE USY WAY T<r 00 T"H IS rs JUST PUT THE COO£ TO SE"T 
THEM IN THE CONSOLE DEVICE INITIALI~ATION ROUTINE, WHICH >OCAL CALLS THE 
V[RY r I RSITH IN!i l'rlftW!T--SURT! (SEE COOrAT I HE LABEL 'rOCAL' l, 

TO AOD I-0 o·tv!CES 'flJJ'm:A"L.-- WRH£ JJir ASst"RiJ~--QlflfUXGE ""Oln~--­
ROuTINE WHICH KNOWS HOW TO TALK TO THE DEVICE, THE ROUTINE MUST H•V£ 
ENTRY POINTS TO IN!TUUiiE IRt Ot'ri"CE- f""OR TNl'U'T ( rr--.NIN?lJT OEVlC!l--.-mJ-- ­
INiTIAL!!£ THE DEVICE rOR OUTPUT Cir AN OUTPUT DEVICE>, THE ROUT~~£ MUST 
ALSO HAVE [tfTll'f PD"INTS--nrc~U"S[~IfTCE, IF" TAE UEVTC"E tS AN V~PUT 
DEVICE, THERE MUST BE AN ENTRy POINT WHERE rOCAL CAN CALL THE DRIVER IN ORcER 
TO INPUT AN ASCl! CH~RACTE~ rRoM TilE" DEVTCE, ·rCJC"A"L: 11~L "CATC 11'f"£"10.011Tll\E -·­
WITH A 'JSR' INSTRUCTION, THE ROUTINE WILL RETURN CVIA 'RTS•l WITH THE 
DATA BYTE IN THE ACCUMulU-oR·; -TI<E--•-c-o- en ~~~t;t:l11- rrNO""""t"RifCfl-wt,-RE.---­
ENr.OuNTERED ON tNPUT, IF THE •C' BIT IS SET UPON RETURN >ROH THE ~OUTI~E, 
F'OcAL ASS '.' MES""" THAT AN I NPOT ERR"OliO"C"CUlt!O, AND ~SUES lN ERROR MESSAGE, 
CSrE CODE AT 'REACC' IN ~OCALI~ Ir THE DEVICE IS AN OUTPUT DEVICE, THEN 
THrRE MUST BE AN ENTRY F'lliNT W~H" ro·cl c:--WTCJ: -el1.CIIrnii-"TR£"""llTirBYT£1'0 __ ___ _ _ _ 
BE OUTPUT IN THE ACCUMULATOR RtCISTER, THE ROUTINE WILL BE CALLED WITH 
A • JSR' INSTRUCTTON AND wrLL RETURN c-v1-A"-.-RTS '1· -wnH -THt---.~ ·-srr-crnR--fr -NO - . 
ERRORS WERE £NCOUNTEREo, AND Tlo(£ 'C' BIT SET Ir AN ERROR OCCURRED, THt 
AOciRESSES or TH£5£ £NT1fY"l'"OTNTSIRf:"".,t~CED IN TAE DEVICE DtSPA1Ciil 1ABLts--·-­
fSEE LABEL 'IDSPH'l, THE RELATIVE POSITION IN THE TABLE DETERMINES TkE 
DEVICE NUMBER or THAT . llEVIC~, - --rr--..o~~OtV"tttS~t:-INS"tRTE"tr; -rHE 
VALUES or 'IOEVH 1 AND •ODEVH' MUST BE UPOATEO, THE ONLY PLACE TWE¥ ARE 
RtrERENCto Is AT 'CAKODV • AND • CHK 1 ov•. - -- -

·- --- -=-~~~-~->~~--=~==- \ l£~t _ __ -- -·-------- ---- . 

---------- --------·------··-- --------- ___ w ---·----·--
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THE INITIAL DEviCE NUHBER OF THE CONSOLE OEV!C£ !S STORED I~ • 
THr LOCATION 'CONDEV 1 , STORE 4 DIFFERENT NUMBER THERE IF YOU WA~T YOUR 
CONSOLE DEVICE To BE SoMETHING OTHER THAN DEVICE NUMBER 0. THIS O~LY 
MATTERS WHEt-~ r-o-en.- TTRn STl~TS W.--s-tncETUtrem-cHANr;r-'lll ANOIHEli - ----­
DEVICE WITH THE 1 FCON 1 FUNCTION, - -. 

ADDITIONAL COMMANDS HAY BE ADDED TO FOCAL BY P~ACING THE ~IRST 
CHiRACTER OF THE COMMAND (MUST B£ 01FF£RENT FROH tWISTING COMMANDS) I~ 

•CoHT~B' TABLE (THERE IS SPACE FOR HACKERS), AND THE ADDRESS OF THE 
ROuT I i'ICTO P"RVcns-IHr:-coRRANrflffiRr-cuffADF-ANIJ..,~J;Ot;' T A scrr,------­
LOOK AT THE COO£ AT 'PROC1' TO SEE HOW FOCAL DISPATCHES TO C0HHAN05, 

NEW ASSEMBLY ~ANGUAGE fUNCTIONS HAY BE AODED TO FOCAL BY E~CODI~G 
THF FUNCTION NAME CUSUAL~Y :S CWAlUCTERSl INTo· ITS 1 HASR•- COOE <SEE CODE 
AT 'E>UN' TO DETERMINE HOW HASH CODE IS GENERATED> AND STORING THE HASH 

- --e-ofir-Tfr-TR£ 'FUN TAB' TaBLE 1 TI'IE ADDRESS OF THE ROO liN£ TO HANDtrTI1r ____ --· 
rUNCTION IS INSERTED · INTO THE tFUNADH' ANO 'FUNAOL' TABLES, LOOK AT THE 
COnE AT 1 FUNC', aND ANY Or iH£ STA~DARO f"Oc-Al F'ONC~IONS TO SEE HOW THE 
ROUTINE IS CA~LEO, NOTEI T~E FIRST ARGUMENT OF' A FUNCTION IS A~REAOY 
EV~LUAT£0 FOR YOU AND !TlS ~A~U[ IS STORED IN THE r~OATING POINT 
ACCUMULATOR, LOCATED ON ~ACE ZERO AS 'F'AC1', IF YOUR rUNCT!ON IS TO 
R!:fUR-N -A-vALUE, II S~~SlORt l NURlfll:TSEO FLOlft~rNINUHllnrnr--- ----­

'~iCl' PRIOR TO RETURNING IBY JUMPING TO 'F'POPJ'~ -- -

HEED CAREFULLY THE WARNING PRINTED ABOVE SUBROUTINE ' PUSHJt, 
- -

THE RANDOM NUMBER SEED GETS INITIALIZED TO RANDOMNESS BY LCADING 
TRt 8 YiE:>!<OP1PI~r-~rRQl:UCAT~RASfr'-;--soffr-R 00 TIN£ <~l-ct:'f!CrYBUlRir ____ _ 
!~PUT ROUTINE) ON YOUR SYSTEM NEEDS TO OCCASIONALLY STORE JUNK IN T~AT ~ 
LOciT I ON 1SEE 1 F'"RAK'), USUA:I:l rTHF; K(YB.OIUlD - tNPUl' Rl7V~Tm;- H<CREHtnr - ---­
LOr.ATION 'HASH' AS IT'S WAiTINC F'OR THE USER TO STRIKE A KEY ON THE 
KEYBOA"RO, 1'HUS rRE VALUt IHL-c-BTTSS!NTTAL~RUlOOl'f-, -- -- iJ ;;-:_-;;'--

-- - -smrri<!YBDAROS StNOI Hl'ftRENT COUEs-TO~rrRr Efc-AP£ t AN0/0~ 

ALTMODE KEVS, roCAL NoRMAL~Y LOOKS FOR OCTAL C00£ ~3~ AS THE SEARC~ 
OPTION IN THE ~OO!Fyr~ COl'fHAND'." IF" YUI;flflvt .A STRlNtit I':(YBOA.RDi Y.CV 
CAN PATCH THE VALUE AT 1 MNXTC 1 • A >[W TO WHATEVER ASCII CODE YOU ~ANT 
IT TO BE, --

tF'--rotrWIVrA- COffl-cUPTttVICE F'OR A OONSOCE ISOl'tETTII~-e~tYI-­
CAI LE D HA~F' OUPLEXI, THE CORRECT WAY TO HANDLE THIS IS IN YOUR DEVICE 
SERVICE ROUTINE, BUT A tiU!CK HACK IS Ttr • NaP' "THE 'JSR PRHHC' LOCATED 
AT 'RE4DCE 1 • ONE INSTRUCTION, 

IF YOU IMPLEMENT A CURSOR ADDRESSING ROUTINE FOR YOUR cRT 
CONSOLE OEVt CE' , PLACt IH[ A00Rtss--or- THA 11'!0ttf11'fr-tS"-tME-nt~RESS OF THt- -- --- . 
'JSR CONC~R 1 IN THE 'F'CUR' FUNCTION CStE LABEL 1 F'CUR 1 l, 

• 

- PAGE 1 -

• tC FOCAL MUST BE Gi vEN •COMMANDS' IN ORDER TO ACTUALLY ACCOMPLIS~ 

tC SOMETH!~G USEFUL TO T~E USER. THESE' COHHANOS INSTRUCT FOCAL TO 
tC PERFORH A SPECIFIC oPERATION OR SERIES or OPERATIONS. THE FOCAL 
•C 'SYSTEM 1 1 W~ICH RESIDES IN THE COMPUTER'S MEMORY, HAS BEEN 
tC DESIGNED TO UNOERST! Nt:l A SPECifiC SET_OF" _CDttMAN~_S, _ANY cOMHA~.!L ____ _ 
tC THAT YOU GIVE TO F'DCA~ MUSt BE ON£ Or THESE !PECI~lC COMMAND~ 
•C THAT IT WAS DESIGNED TO RECOGNI~E, IF YOU TRY TO GI VE 
tC FOCAL OTHER COMMANDS, IT WILL NOT KNO ~ HOW TO !NTtR~RET THEM, 
tC 
tC 
•C 
tC 
•C 
• 

ONE OF THE MOST USE,UL COMMANDS IS THE 1 TVPE' COMMA ND, THE 
'TYPE' COMMAND A~~OwS THE USER TO GIVE: FOCA~ AN ARITHH( TIC 
EXPRESS I ON, HAVE rOcAL ~VALUATE IT, AND TYP[ THClf£51lL t ANT VALUE-­
ON THE USER'S OUTPUT DEVICE~ SOME SIMPLE EXAMP~ES rDLLOw: 

tTYPE 1•1 
2.000• 

• •c LET ·us LOOK H THr ABOVE -ITYPr'CClHMAND, THEUlfi£NTERS THE 
tC COMM AND BV TYPING •TY~E 1•1•• AND THEN STRIKING THE 'CARRIAGE RETURN • 
•C KEY ON HIS KEYBOARD, THIS KEY IS SOMETIME'S ~ABEL£0 AS -
•C 'RETURN', rOcAL OO[S NOTHING WITH THE: COMMAND UNTI~ THt 'RETUR~' 
tC KEV IS STRUCK, AT THAT POINT, rDCAL THEN TRIES TO INTERPRET THE 
•C COMMAND AS ONE OF' THOSE THAT IT HAS BEEN DESIGNED TO RECOGNIZE 
•t <sucH AS • TVPt • > -,No TH£-N Doe:·s- TH£APlfRcrPlfiATE:- l'RTf.fc---rHir 'I'Hr---· -
tC COMMAND INDICATES To oo; IN THIS CASE, F'DCAL WAS TOLD TO EVALU~TE 
•C THE ARITHMETIC EXPRESSION •1•1' AND TYPE THE RESU~iANT VALUE TO 
tC THE OUTPUT DEVICE, IT OlD THIS, SINCE THE VALUE '2,000 1 APPEARED 
•C ON THE OUTPUT DEVICE, AT THAT POINT, rocA~ HAD ACCOMPLtSHE'O EVERYTHING 
•C THAT THE COMMAND INOIC4TED 1 SO IT OUTPUTS THE 1 t 1 CHARACTER, WHICH 
•C iS A PROMPT; TELLING fHE u·sfir'I'HIT-Ti-HATlHJTHTNG~rTO DO-;--- ---­
•C FOCAL THEN WAITS FOR THE USER TO ENTER A NEW COMMAND. A 'BLANK' 
•C <SPaCE BAR> MUST 4LWAVS roLi.:Ow A rOCAL ClllofMANO, Sl1'~eE -THfS !S-
eC USED TO SEPARATE THE COHMANO NAME (SUCH AS 'TVPE'l rRoM THE REST 
•C OF THE INrORMAT!ON ON THE LfNt (SUCH AS- T1+1 1 l; - HOWE'IER, THE CCMJo1ANO 
•C NAME !SUCH AS 'TYPE•> NEEDS ONLY TO BE E'XPRESS£0 AS A SI NGLE 
.c: c.:iaRACTEA lfN- fHts cASE •i'·l - tN1iRUR roR roc"AT.--To UNDERsf~ --­
•C WH ICH COMMAND IT IS, SOME MORE' EXAMPLES F'O~LO_W I_ 

• tT 1•1 
2.01illll• 

•T 2•:5 
5 : 0012fi 

tT 2+2+4 

• 

8.000•T 1•1 
2. 111 1!!0•T 2+3 
5.000•T 2•2•4 
8.000• 



***** FOCAL-65 PROGRAMMING LANGUAGE ***** 

***** FORMULATING ON-LINE CALCULATIONS IN ALGEBRAIC LANGUAGE ***** 

"FOCAL" IS THE NAHE GIVEN TO A HIGH-LEVEL MATHEMATICAL LANGUAGE INTERPRETER ORIGINALLY CONCEIVED FOR THE DIGITAL EQUIPMENT CORPORATION PDP-8 SERIES OF MINI-COMPUTERS. "FOCAL" HAS HISTORICALLY BEEN A LAN­GUAGE FOR BEGINNERS <A LA ' BASIC') AND A LANGUAGE USED BY THE EXPERI­ENCED HACKER. THIS MANUAL DESCRIBES "FOCAL" AS IT EXISTS ON THE 6502 MICROPROCESSOR. 

THIS USER'S GUIDE IS PRESENTED IN A "LET ' S TAKE A GUIDED TOUR OF FOCAL" FORMAT. READERS ARE ENCOURAGED TO PROVIDE CONSTRUCTIVE FEED­BACK CONCERNING THIS MANUAL, UHICH UAS PRODUCED USING "FOCAL" ON A 6502 MICROPROCESSOR 
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<<<< NOTES >>>> 

• 
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***************************************************** 
******************************************************* 
** ** 
** FFFFF 000 ecce AAA L 666 5555 ** 
** F 0 0 c A A L 6 5 ** 
** F 0 0 c A A L 6 5 ** 
** FFF 0 0 c AAAAA L 6666 5555 ** 
** F 0 0 c A A L 6 6 5 ** 
** F 0 0 c A A L 6 6 5 ** 
·~· F 000 ecce A A LLLLL 666 5555 ** 
** ** 
******************************************************* 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 
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