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FABS

FINT

FCHR

FMEM

FECH

FIDV

FISL

FSTI

FINT

FCON

COMMANDS A

N

D

FUNCTTIONS

ASK A X A “TEXT”,X;
COMMENT 2.35 C THIS STEP WILL NOT EXECUTE
DO D 10 D 22.35
ERASE E E 12 E 22.35 E ALL
FOR F I=1,10;T “LOOP”,! F I=2,2,10;T “EVENS”,I,!
GO G G 2.75
IF I (X) 2.1, 2.2, 2.3 I (Y-X) , 3.1;T “> THAN”,!
MODIFY M 1.55
ON ON (X) 1, 2, 3
QUIT o)
RETURN R
SET S X=23+ (2*B) S X=FRAN (1)
TYPE T A,B,C T X-Y T 3~C T “HELLORLD”, !
WRITE W W 3 W 6.2
ABSOLUTE VALUE FRAN  RANDOM RUMBER 0-.99999
RETURN INTEGER FINR RETURN ROUNDED INTEGER
INPUT ASCII CHAR. FOUT  OUTPUT ASCII CHAR.
‘PEEK’ OR ‘POKE’ FSBR  USER SUBROUTINES
CONSOLE ECHO CTRL FPIC  INTERRUPT SERVICE
SET INPUT DEVICE FODV  SET OUTPUT DEVICE
SET STRING LENGTH FSLK COMPARE STRINGS
READ CHARS. FROM INPUT FSTO SEND STRING TO OUTPUT
INITIALIZE INPUT DEVICE FINO INITIALIZE OUTPUT DEVICE
SET CONSOLE FCUR SET CURSOR



##%%% FOCAL-65 PROGRAMMING LANGUAGE ####s%

*3s4+ FORMULATING ON-LINE CALCULATIONS IN ALGEBRAIC LANGUAGE ####s

"FOCAL*" IS THE NAME GIVEN TD A HIGH-LEVEL WATHEMATICAL LANGUABE
INTERPRETER ORIGINALLY CONCEIVED FOR THE DIBITAL ERQUIPMENT CORPORATION
FDP-B SERIES OF MINI-COMPUTERS. “FOCAL" HAS HISTORICALLY BEEN A LAN-
GUABE FDR BEGINNERS (A LA “BASIC”) AND A LANGUAGE USED BY THE EXPERI-
ENCED HACKER. THIS MANUAL DESCRIBES "FOCAL" AS IT EXISTS ON THE 4502
MICROPROCESSOR.

THIS USER‘S BUIDE 1S PRESENTED IN & “LET"S TAKE A GUIDED TOUR OF
FOCAL" FORMAT. READERS ARE ENCOURAGED TO PROVIDE CONSTRUCTIVE FEED-
BACK CONCERNING THIS MANUAL, WHICH WAS PRODUCED USING "FDCAL" DN &
6502 MICROPROCESSOR
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oC FOCAL MUST BE GIVEN 'COMMANDS' IN ORDER TO ACTUALLY ACCOMPLIEK
#C SOMETHING USEFUL TO THE USER, THESE COMMANDS INSTRUCT Focal TC
oC PERFORH A SPECIFIC oPERATION OR SERIES OF OPERATIONS. THE FOCAL
eC "SYSTEM', WHIcH RESIDES IN THE COMPUTER'S MEMORY, HAS BEEN

oC DESIGNED TO UNDERSTAND 4 SPECIFIC SET OF COMMANDS, ANY COMMAND
#C THAT YOU GIVE TO FOCAL MUST BE ONE OF THESE SPECIFIC COMMANDS

#f THAT 1T WaS DESIGNEp TO RECOGNIZE, IF YOU TRY TO GIVE

oC FOCAL OTHER COMMANDS, IT WILL NOT KNOw HOW TO INTERPRET THEM.

of ONE OF THE MOST USEFUL COMMANDS IS THE 'TYPE' COMMAND, THE

#C 'TYPE' COMMAND ALLOWS THE USER TO GIVE FOCAL AN ARITHMETIC )
of EXPRESSION, HAVE FOcAL EVALUATE 1T, AND TYPE THE RESULTANT VALUE
sf ON THE USER'S OUTPUT DEVICE, SOME SIMPLE EXAMPLES FOLLOW:

]
sTYPE 1+1
2.200»

oC LET US LOOK AT THe ABOVE TTYPE' COMMAND, THE USER ENTERS THE

oC COMHAND BY TYPING 'TYPE 1411, AND THEN STRIKING THE 'CARRIAGE RETURN!
oC KEY ON WIS KEYBOARD, THIS KEY IS SOMETIMES LABELED AS

of "RETURN', FOCAL DOFS NOTHING WITH THE COMMAND UNTIL THE 'RETURN'

#C KEY 15 STRUCK. AT THAT POINT, FOCAL THEN TRIES TO INTERPRET THE
#C COMMAND AS ONE OF THOSE THAT IT HAS BEEN DESIGNED TO RECOGNIZE
oC (SUCH AS 'TYPE') aNp THEN DOES THE APPROPRIATE YHING THaT THE
#C COMMAND INDICATES To DO, [IN THIS CASE, FOCAL WAS TOLD To EVALUATE

oC THE ARITHMETIC EXPRESSION 'fe1' AND TYPE THE RESULTANT VALUE TO

sC THE OUTPUT DEVICE. 1T DID TH1S, SINCE THE VALUE '2,Pp0' APPEARED

#C ON THE OUTPUY DEVICE. AT THAT POINT, FOCAL HaD ACCOMPLISHED EVERYTHING
#C THAT THE COMMAND INDICATED, SO [T QUTPUTS THE 'e' CHARACTER, WHICH
oC 1S A PROMPT, TELLING THE USER THAT IT HAS NOTHING HORE To DO,

#C FOCAL THEN WAITS FOR THE USER TO ENTER A NEW COMMAND. A 'BLANK'

o (SPACE BAR) MUST ALWAYS FOLLOW A FOCAL COHMAND, SINEE THIS IS

#C USED TO SEPARATE THE COMMAND NAME (SUCH AS 'TYPE') FROM THE REST

of OF THE INFORMATION oN THE LINE (SUCH A5 "1i+i'), HOWEVER, THE CECMMaNC
®C NAME (SUCH AS 'TYPE') NEEDS ONLY TO BE EXPRESSED AS A SINGLE

oC CHARACTER (IN THIS cASE 'Tv) IN ORDER FOR FoCalL TO UNDERSTANC

" #C WHICH COMMAND IT 1S, SOME MORE EXAMPLES FOLLOWI

o7 del
2.c00%

o7 23
E.p00«

8T 24244
B.2REsT 31+1
2.0008T 2+3
5.000eT 2+244
B.000e



O

- PABE 2 -

AS YOU CAN SEE., IF I JUST STRIKE THE 'RETURN' KEY, WITHOUT
TYPING A COMMAND OF SOME KIND, THEN FOCAL HAS NOTHING To DO, ANC
SIMPLY PROMPTS AGAIN WITH THWE 's', SOME MORE EXAMPLES OF THE
'TYPE' COMMaAND:

12.5+3,2
1%.7004=

10-7.5

2.5006e

%3 AT ety i T I =
12.200e

3/4
2.750%

28283
8.000e

243
B.c00e

AS YOU CAN SEE, SEVERAL DIFFERENT ARTTHMEYIC OFERATIONS CAN GE
PERFORMED BY FOCAL, THESE ARE ADDITION, SUBTRACTION, DIVISICN, MULTIw
PLICATION, aNp EXPONENTIATION (RAISING TO A POWER)., THESE OFERATICNS

ARE INDICATED BY THE SYMBOLS # , = s / , & , s , RESPECTIVELY.
WHEN THESE OPERATIONS ARE MIXED WITHIN A GIVEN EXPRESSION, THERE

IS 4 HIERARCHY RULE WHIEH FOCAL USES TO DETERMINE THE ORpER IN WHICH

IT 1S TD PERFORM THE OPERATIONS. FOCAL WILL PERFORM ANY EXPONENTIATION — —

FIRST (*), THEN ANY MULTIPLICATION (®), THEN ANY DIVISION (/), THEM

ANY SUBTRACTION (=), AND FINALLY ANY ADDITIONS (4). SOME EXAMPLES
ILLUSTRATING THIS RULE FOLLONWI

1+3ad
13.000«

2-3/4
1.250«

3=2
1.000«

2-3 -
~1.000%

-2-3/4

-2.750 —. e N G S ) WA X

In5/2
7.5008

Ju5/2+2
9.520%

247394
2.08D»
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THE USER MAY INDICATE THAT A CERTAIN GRQUP OF OPERATIONS IS
To BE PERFORMED FIRST, HE nOES THIS BY ENCLOSING THAT GROUP OF
OPERATIONS WITHIN PARENTHESES, THERE MAY BE MORE GROUPS ENCLOSED
WITH PARENTHESES WHICHM ARE CONTAINED WITHIN A GROUP ALREADY ENCLCSED
WITHIN PARENTHESES, 1IN TH1§ CASE, FOCAL WILL PERFORM THg
OPERATIONS WITHIN THE MOST nEEPLY NESTED (INNERMOST) PARENTHESES
FIRST, THEN THOSE IN THE NEXT OUTER, ANL S0 ON, UNTIL THOSE AT THE
OUTERMOSY LEVEL ARE DONE LAST, HERE ARZ SOME EXAMPLES To CLARIFY
THIS RULEI

11
2.000e

(1+1)
2.000.

24/3%4
2.0008

(24/3) %4
32.000e

1e(20(304))
15.000+#

2t3
6.000«

2¢(=3)
p.125=

1/8
2,125

1e(20(3e4)+30(4/2))
21.008e

MESSAGES MAY ALSO BE OUTPUT BY USING THE 'TYPE' COMMAND,
BY SIMPLY ENCLOSING A SERIES OF CHARACTERS INSIDE OF OOUaLE
QUOTATION MARKS ("), THE 'TYPE' COMMAND WILL OQUTPUT THE
SERIES OF CHARACTERS JUST AS THEY APPEAR INSIDE THE QUOTATION
MARKS, SOME EXAMPLESIH

"H1 THERE"
THERE®

"NOW 5 TWE TIME FOr ALL GQOD MEN TO COME To THE AID OF THEIR GCUNTRY®

NOW 1S THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF THEIR COUNTERYe

-
«T

"ANY SERIES OF CHARACTERS"

ANY SERIES OF CHARACTERS®
L]
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é .
LI THE USER MAY INSTRUCT THE 'TYPE' COMMAND TO PERFORM SEVERAL
*C FUNCTIONS BY SEPARATING EACH FUNCTION FROM THE NEXT W[TH

*C A COMMA ( , ), SOMg EXAMPLES FOLLOW:

L]

&7 141,2/3,4¢2
2.200 0.687 1s.800e i o e i e

L ]
T "THE ANSWER 1§",2+2
THF ANSHER 1§ 4.000s

L[ ]
T "FIRST ANSWER IS",3.2," SECOND ANSWER IS",5/241

FIRST ANSHWER IS~ 1,000 SECOND ANSWER IS  3.8pds
*

o AS YOU CAN SEE, THIS CAPABILITY ALLOWS QUTPUT FROM THE

of COMPUTER 710 BE MADE MORE LEGIBLE. SOMETIMES iT I8

*C DESIRABLE To WAVE CoNTROL OVER THE LINE SPACING ON THE ouTPUT

#C DEVICE, IN ORDER TO MAKE TWE QUTPUT APPEAR MORE LEGIBLE, THERE

oC ARE SPECTAL FORMAT cONTROL EHlHjﬁYtRE_WHIEH'FaCiE"H!BUGHTEEE_HﬁEN i
*C THEY APPEAR IN A 'TYPE' STATEMENT WHICH ALLOW TWE USER To DO THIS

*C KIND OF FORMATTING, ONE SUCH CHARACTER IS THE EXCLAMATION MARK (1),

*C WHEN FOCAL ENCOUNTERS TWIS EHARACTER IN A 'TYPE! STATEMENT, IT CUTPUTS

*C A CARRIAGE RETURN CHARACTER, FOLLOWED BY A LINE FEED CHARACTER, TO

*C THE OUTPUT DEVICE, TWIS CAUSES A RETURN TO THE BEGINNING OF THE

#C CURRENT LINE, AND AN ADVANCING TO THE NEXT [INE ON e ——
®C DEVICE, THE POUNDS CWARACTER (#), WHEN ENCOUNTERED IN A "TYPE?

oC STATEMENY, CAUSES A CARRIAGE RETURN CHARACTER TO BE OUTPUT, BUT

®C THAT'S ALL. THE EFFECT IS THAT THE CARRIAGE 1S RETURNED

oC BUT THE LINE 1S NOT ADVANCED. HENCE, ANY FURTHER OQUTPUT WOULD CEEUR

3¢ ON THE SAME LINE, PoSSIBLY OVERPRINTING EXISTING OUTPUT, SOME

#C EXAMPLES FOLLOW: 3 e R
e . s o ) S 1 i1

2.¢008
oT 101-I|2°3|!

2.000

. SRR Ok Y
oT "THE ANSWER 1S ",3e4,1,"THE VALUE OF THE DISTANCE 187,443, !
THE ANSWER 1§ i2.90p es '
THE VALUE OF THE DISTANCE 1S &4.200
i B

a7 1+1,11.2+3, 11 He
2.000 =

8.000 =
#T "HI",1," THERE™,!
HI
THERE =i = oo SR S . .| Y5 S T

aT U, 4, THERE™, !
H1 THERE

ol 1t,» X ) Y, 1,263,475,

5.c82 2.800
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THIS CAPABILITY ALLOWS FOR MAKING VERY READABLE OUTPUT,

SOMETIMES IT 1S USEFUL TO HAVE FOCAL REMEMBER THE RESULT OF aN
ARITHMETIC CALCULATION, TH{S RESULT MAY THEN BE USED LATER INSTEAD
OF HAVING TO RE-D0 THE CALCULATION OVER AGAIN, THIS CAPABILITY 1§
ACCOMPLISHED THROUGH THE USE OF 'VART.LBLE NAMES!, A NAME
MaY BE ATTACHED TO THE RESULT, OR PARTIAL RESULY, OF AN sRITHMETIC
CALCULATION, IF THE NAME IS USED LATER IN SOME OTHER GALCULATICA,

THEN THE VALUE ASSOCIATED WITH THAT NAME IS SUBSTITUTED [N PLACE OF

THE NAME, IN FOCAL, 4 VARIABLE NAME MUST BEGIN W[TW 4 LETTER OF

THE ALPHABET (A-2), BUT MAY NOT BEGIN WITH THE LETYER 'Fr (THIS LETTER
HaS A SPECIAL SIGNIFICANCE, DISCUSSED LATER), & VARIABLE NAME MAY ALSC
HAVE AN OPTIONAL SECOND CMARACTER, WHICH MUST BE A DIGIT IN THE RAMGE
OF @=7, WHEN THE OPTIONAL DIGIT IS OMITTED, THEN 'g' I8

ASSUMED AS THE D1GIT, THUS, 'A3', 'B7', 'C', '22', AND 'R’ ARE

VALID NAMES, WHILE SUCH NAMES AS, *F21, '@Bt1, AND 'AB' ARE NOT vaLID
NAMES FOR VARTABLE QUANTIYIES, THE TERM 'VARTABLE" IS USED, BECAUSE,
AT SOME LATER TIME, THE SAME NAME MAY BE ASSOCIATED W]TH A NEW GUANTITY,
THUS A NAME'S VALUE MAY 'VaRY'!, FROM TIME TO TIME, SOME EXAMPLES

WILL HELP To gLARIFY THISI

1e1,!
2.000
Amiel,!
2.p02
Xo!
2.000
Xei,!
3.000
X, !
2.p00
XeXel,! ) S
3.000
X, !
3.p002
2+3,!
5.200
Ya2+3,!
5.000
Y. !
5.002
1

S.ng S.ee0

8.000
X=Xel,YaYal,! i - e — N
4.000 6,000
X, ¥, !
4.000 6,000
1+1/2,1
1.508
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°
oT X, ¥, !
4.0082 6.0p0
-
oT Al=X+lsl
5.00832
.T ‘1;‘1'.'

5.202 4,000 6.000
»

T 11vAL1E", AL," XsM,X,m Yanw,Y, 1!

Als= 5,200 Xm 4,9¢0 Yo 6. 020

»
oT 1IMALET AL, L, "X=", X, 1Y, Y, ]!

lll 5.3!5

= 4,270

Y= 6,008

L]

oC IN ORDER TO MAKE THE ABOVE WORE PRETTYT —

®
o7 LIMALE™, AL, L, "X =", %, 1, "Y N, Y, 1!

A= 5.020

X = T e e et
Y= 6.:700
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= = =5
o AS YOU CAN SEE, TWE VALUES CURRENTLY ASSIGNED TO THE NAMES
®C "AL','X"', AND "Y' WILL BE RETAINED BY FOCAL FOR USE IN LATER EXPRESSIONS,
0 ALSO NOTE THAT THE TWO NAMES 'A' AND 'A@' ARE ONE AND THE SAME,

#C SOME MORE EXAMPLES:

L

. :
oT 483:2,!

9.0082
oT A,!

o7 a@,!

L ]

oT Ap=ABel, |
ie.000

eT ad.Aul
10.08¢ 10.088@

aT 2a(a+1),!
22.000

at 2ap+d,!
 21.9000

T 2ep-1,!
i9.q08

o7 Al
12.000

oT 2e(XmAsl),!
22.008

‘T ‘l!'!
10.000 i11.0p80

oT 2e(AzAsl),!
22.002

T As!

11.090
“oT AL XaY ANl e S = g N
5.200 11,000 6,800 {1,000

o7 AtzX=YsAmyel,!
2.80¢
o7 ALK Y Asl
2.e00 2,080 2.000 2,007 _—_—
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LI
sC

ANY TIME A PARTIAL EXPRESSION NEEDS TO BRE REM

~ PABE 8 -

SET A VARIABLE NAME EQUAL To THE
IN ALL CASES, FOCAL CAN BE FORCED

EXPRESSION EVALUATION aND NAME SUB

USE OF PAFENTHESES,

IF THE USER WANTS TO EVALUATE AN EXPRESSI
THE RESULT TYPED OUT,
FOCAL COMMAND PERFORME ANY VARIABLE NAME
'TYPE' COMMAND, BUT DOES NO OUTPUT,

-
*SFT Xe1,5
L]
NOTICE THAT NO OUTPUT 1S DONE, HOWEVER!

C
»
a7
L]
C
oC
*C
L]
L]
a
oT
»
a3

.
o7

oc

X, !
1.508

PARTIAL EXPRESSI

gnaansc, JUST
N
TO PERFORM THE APPROPRIATE

REMEMBER THAT

STITUTION, THROUGM THE PROPER

'SET', THIS

ON, BUT DOES NOT WaNT
THEN WE MAY USE THE FOCaL COMMAND

SUBSTITUTIONS, JUST LIKE THE
SOME EXAMPLES OF THE 'SET' COMMAND|

THE 'SET' COMMAND CaN BF ABBREVIATED TO 4 SINGLE

(NOTE®

Xzielel

X!
3.008

x-1,v-z.g,a

XaYoE!
1.802

XaX+7,1
8.000

X. Y, 2,1
8.000

2,000

2,000
A1=X+1,%

AL XaYaZ okl
9.5882 8,000

1+1

AL XsYsBaan!
9.588 8,000

ALL FOCAL COMMANDS cAN BE ABBREVIATED TO
SOME MORE EXAMPLES oF 'SET'j

~ 3.000

3.000

2.000

EXLLL

LETTER 157,
A SINGLE LETTER),

3.000

3,000

e

NOTE: SINCE NO SUBSTITUTION TOO¥ PLACE IN THE '§ 14’

THEN THE COMMAND SIMPLY EVALUATED THE EX

NOTWING WITH THE RESULTI

COMMAND ABOVE,

PRESSION 11+1' ANC DID
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A FEW MORE EXAMPLES:

AsX

AlsXaYoBohy! . P
9.508 8.000 2,002
A=Y=ZmAi

AL, XY ahs)

9.508 8.080 9.508

VARIABLE NAMES (SUCH
ASSOCIATED WITH THEM, &
NUMBER WHICH MAY FURTHER
ROUGHLY ANALDGOUS Tp THE
IS USEFUL, SOMETIMES, TO

FOR INSTANCE, IF THE NAME ¢
‘cled' ('c' SUBSCRIPT 'g') MIGHT REPRESENT THE
(COMPUTER PROGRAMMERS SOMETiMES COUNT 8,1,2,,..
'C(1)! MIGHT REPRESENT THE NEXT, !
NEXT, AND 'C(N)' MIGHT REPRESENT THE
LEAST 'N' CHAIRS [N TWE ROOM,
VALUE IN THE RANGE oF =-327s% 10 +32767,

TO CLARIFY SUaSCRIPTSI

X(1)a5

X(1).1
5.208

X, !
8.008

NOTE THAT X, AND X(1) ARE DiFFERENT!,
OMITTED, THE VALUE oF @ IS ASSUMED,
MORE EXAMPLES!

THE SAME,

Xt@), 1
8.008

XuXed

XeX(8ha}

9.000 9,000

- PABGE 9 -

3.020  8.0@0

_.9.508 _ 9.589 e LN

AS ALY, UX', 0¥ 1@ 1at) CAN HAVE 'SUBSCRIPTS'
SUBSCRIPT IS ESSENTIALLY AN 'ITEM' CR 'ELEMENT!
DEFINE THE VARIABLE, FOCAL SUBSCRIPTS ARE

MATHEMATICAL SUBSCRIPTS USED IN ALGEBRa, [T
DEAL WITH SPECIFIC ITEMS OF A GIVEN NAFME ,

c' REPRESENTED THE CWAIRS IN 4 ROCM, THEN

EEROTH CHAIR IN THE ROOM,
INSTEAD oF 1:2:2),

2)' MIGHT REPRESENT THE

3 'NTH' CHAIR, IF THERE WERE AT

SUBSTRIPTS IN FOEAL MAY BE ANY

SOME EXAMPLES SHOULD HELP

¢t

IN FACT, IF A SUBSCRIFT 1§
THUS X AND X(8) ARE ONE ANC
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L]

*C A USEFUL OPTION IN THE *TYPE' COMMAND IS THE 's$' OPTION, WHEN »
sC 's' IS ENCOUNTERED IN 4 'TYPE'! COMMAND, FOCAL PRINTS aALL OF THE
*C VAPIABLE NAMES, THEIR SUBSCRIPTS, AND THEIR CURRENT VALUE.

*C MORE EXAMPLES:

L]

«7 S == 3 e e W | 0B e i e

X0¢ )= 9.008
Yae 2)= .50
ALt D)= 9.502
A8¢ 3)e 9.500

#0c 8)= 9,500 o R .

X3( 1)= 5,000

L

oT I"MY VARIABLES AND THEIR VALUES ARE!™,1,8,11
MY VARIABLES AND THEIR VALUES ARE!

X3¢ @)= 9.000

Yot 2)= 9,500 P o
Al¢ @)= $.500

Ad¢ 2= 9.508

20¢ €)= 9.500

X3¢ 1= 5,090

*C NOW IT BECOMES EVIDENY THAT X AND XB ARE THE SAME, AGTUALLY.
oC X, xB, AND X@(8) ARE ALL ONE AND THE SAME VARTABLE NANE,
eC MORE EXAMPLES:

LE] X[E)'lﬁalll)'ﬂ:ll!l-OIKlSI!?I
-
eT 3

X2( @)= 19,020

Y2( 2)= BB T ST e e
ALt B)= 9.500

AZC @)s 9,508 a5 LRrT & A T

23( @)= 9,520

X3¢ 1= v.,000 T =

X3t 2)s 8.200

Xt 3= B 7 ——— 3 -
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#C THE ORDER IN WHICH THE VARIABLES APPEAR WHEN PRINTED WITH THE '§°'

®C OPTION OF 'TYPE' IS THE ORDER IN WHICH THEY WERE FIRST GIVEN VALUES,

#C IF A VARIABLE NAME 1S USED IN A FOCAL STATEMENT WITHOUT HAVING EEEN

#C PREVIOUSLY GIVEN A vALUE, IT IS DEFINED AT THAT POINT AND GIVEN THE

*C VALUE OF ZERO, THE 'ERASE' COMMAND, ABBREVIATED 'E' CAN BE G 4

oC USED TO ERASE ALL DEFINED VARIABLES AND THEIR VALUES, HENCE IMPLICITLY
#C DEFINING ALL THE VALUES TO gE ZERO, (' ORE ON THE 'ERASE' COMMAAD LATER),

¢C MORE EXAMPLES!:
L]

*ERASE

L ]

T S

L ]

#C NOTE THAT THERE ARE NOW NO DEFINED VARIABLE NAMES,
.

®SET X(B)E10,X(1)39,X(2)08,X(3)7, X(4)26,X(5) 98, X(6)04,X(7)u3, X(@8)=2,X(9)51

L]

T 5

X@¢ @)= 10,000
X3¢ 1)= 9,000
X3( 2)= 8,000
X0( 3w 7.0802
Xa( 4)= 6,200
Xac 5= 5,000
X3¢ 6)s 4,000
X8t 7)= 3.000
X3¢ 8)w 2,209
X0t 9)s 1,020

.
&8 N=S
. - - NP—— — i e p—_. iy a4 S - g PO £ (T a S m—
of g a

X3¢ 2)n 10,020 ' B
X@( 1)= 9.000

X2t 2)s 8,000

Xat 3= 7.828

X3 4)m 6,000 I R T
X3¢ 5)= 5,200

Xdt 6)= 4,000

X3¢ 7= 3,088

X0t 8)= 2,000

Xa( 9= 1.092

Ndt Y= 5,000 = = T T R
L]



L]
#5 N=N=3
oT §

X3¢ @)= 19,200
X3¢ 1)= 9.020
Xg¢ 2)= 8,028
X2t 3= 7.000
Xa¢ 4)= 5.355
X3t 5)= 5,008
Xa¢ 6)= 4.Baﬂ
X2t 7)= 3,000
Xg¢ 8l= 2,600 S
X@( 9= 1,0g0
Nt @)= 2,080
.

L]
oT X(N)ol

- PAGE 12 -

8.800

L ]
oT X204
B.000

.
.T K(N‘ilgl___
7.000

.
#T X(N)+1,1
9.000

. -
oT X(N=1),1

9.080

®
*T 3 S i 5

Xa( 8)= i9,820 SRS

X@t 1)= 9.008

X2(¢ 2)= 8,000
Xg¢ 3= 7.000
X3¢ 4)= 6,000
XA¢ S)= 5,200
X3t g)m 4,000
X@t 7)= 3,000

¥0¢ 8ia 2,060
Xd¢ 9)= 1,008
NBt @)= 2.000




L]
85 X(9)=X(6)el

a7

X4
X2 ¢
X2¢
X0«
Xg¢
X9t
xay
X0t
Xt
Xy
NB(

@)=
1le
2)=
3=
4)m
5)s
é)s
Tinm
LR
9=
2=

12,89
9,000
8,00
7.200
6,000
5,700
4,200
5,000
2.000
5,200
2,000

]
#§ A(9)mN=3

.
T

xet
X3t
Xat
Xat
X@¢
X8
xat
X0¢
X0 ¢
X3¢
NB ¢

L]
*C OK, WATCH THIS

L]
aT X(N)»!
8.080

gl=
1)=
2)m
3=
4=
5)s
)=
7=
8=
9)=
Bim

i@,0p0
9.000
8,000
7.000
6,000
5,000
4,000
3,000
2.200

1,900

]
o7 X(X(N)),!

®
T X(8),]
2.000
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CAREFULLY!




.

*C
«C
sC
oC
*C
(14
*C
sC
L ]

L1
&

a7

xaq
Xat

a2t
X3¢
Xt
Xi ¢
X3¢
X2
X9¢
X
NTC

- PAGE 14 -

ANY ARITHMETIC EXPRESSION IN FOCAL IS DIRECTLY REDUECIBLE TO

A SINGLE NUMBER,

OR A VARIABLE (SUCH A8 X1 OR 'B(N)'), OR AN ENTIRE
CXPRESS]ON (SuCH AS '1+2eX'), SINGE ALL OF THESE ARE DIRECTLY
REOUCIBLE TO A SINGLE NUMBER,
THE RANGE OF -32,767 YO 32,747, THEN TT MAY BE USED AS . SUBSTRIPT,
Focal TRUNCATES (DRoPS) ANY FRACTIONAL PART OF YHE NUMBER BEFORE [T

USES IT AS a4 SUBSCRIPT,

HORE EXAMPLES:

gle
1lm
2)a
ils
4)=
5)=
4)m
Tle
B)=
9)=
)=

i18.000
9,008
8.020
7.0080

THUS, A SUBSCRIPT CAN BE 4 CONSTANT (SucH AS '27),

IF THAT SINGLE NUMBER IS WITHIN

&,0p0
5,000
4,000
3,000
2,000
i,002

2.%00

L]
8 J(ipon)=22

T

X2
X3¢
Xa¢
X1
X3¢
Xg¢
X@(
Xgt
Xa(
Xa¢
N2t

J2cipea)w

T

X2t
Xd¢
X2t
Xa
X3t
x@q
Xaq(
Xe¢
XZt
X3¢
N& ¢

JZcieza)e
Jagzeag)n

BE
1)=
2)m
3=
4)s
5)=
6)=
7=
Bl=
O)m
)=

Q)=
1)=
2=
3=
4)=
5)=
6=
7=
8)=
9)=

)=

i¢,0e0
9,000
8,200
7.008
6,020
5,020
‘IBEB

- 3,000

2Ia§a
1,000
2,800

20,000
L
S J(200@8)wag

19.%e0
9,000
&,epp
7.008
6,000
5,008
4,000
3,200
2,000
1.090
2,000

20,000
40.000
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#C IT IS NOT NECESSARY (AS IN SOME OTHER COMPUTER LANGUAGES) TO

#C DEFINE THE INTERVENING SUBSCRIPTED VALUES,

oC PARTICULAR VALUE. THUS, FOCAL ARRAYS (VARIABLES WITH SugSCRIPTS)

*C ARE CONSIDERED T0 BE
»C MORE EXAMPLES:

L]
oE
«T §

'SPARSE',

oS K(=10)%1,K(=9)=2,K(=1)29,K(=4000)82222,Kn3

eT

Kft=10)®
Kdt-9)=
K@t=-1)s
K@¢=-4080)s
K@t 2)=

1.800
2,028
9.000
2222,000
3,020

L]
o8 Ki(=10)el,K1(=9)92,K1(=1)09,Ki(=4000)02222,K1e3

«T 3

Kd(=18)=
KB(=9)®
KBt=1)a
K@(~-40008)s
Kot 2)m
Kit=14)w®
Kit=9)=
Kit-1)e
Ki(-470@) %
Kit 2)=

°

i.000
2.008
9,000
2222,000
3,020

1.0008
2,020
9.000

2222,000

3.080

IN ORDER T0 USE &
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g : = .
#C THIS SHOWS THAT THE VARIABLE NAMES 'K' AND 'Kg' ARE THE SAME, BLT
s ARE DIFFERENT FROM 'K1',
oC MORE EXAMPLES:

-

of

«T 5

»S N=z4
oT §

NOC( @18 4,000 - SR i i)
-

a5 M=1p

*T §

NC )= 4,000
Ma( @)= 18,800

-
o7 B(1),8(2),B(3),!
2.0080 2.000 p.008

.
sT §

Net 2)= 4,020
MZ¢ 9)= 19,800
BZ2¢ 1)= 2.0e0
Ba¢ 2)= B,200
B2¢ 3)s 0,208
L]

. bl
eC THIS SHOWS THAT IF a VARIABLE NAME HAS NOT BEEN PREVIQUSLY ASSIGMED
oC A VALUE, THAT IT IS ASSIGNEQ THE VALUE OF ZERO THE FIRST TIME THAT
#C THE USER REFERS TO THE NAME,
2 !
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L ]

oC NOTICE THAT WHEN NUMBERS ARE OUTPUT BY FOCAL, THEY ARE OLTRLT

oC IN A CERTAIN FORMAT, SOMETIMES THE USER WOULD LIKE TD CHANGE TE

o2 FORMAT IN WH]cH FOCAL OUTPUTS NUMBERS, THIS 1S ACCOMPLISHED USIAG

«C THE 'X' (PERGENT) OPTION OF THE 'TYPE' cOMMaND. THIS OPTION ONLY

oC ESTABLISHES THE FORMAT THaT SUBSEGUENT NUMBERS WILL BE QUTPUT In, BUT
oC DOES NO ACTUAL OUTPyUT ITSELF, ONCE THE OUTPUT FORMAT IS SET, ALL

oC SUBSEGUENT NUMBERS WILL BE OUTPUT IN THAT FORMAT UNTIL THE FORMAY

o0 1S CHANGED WITH ANOTHER 'X' OPTION TC THE 'TYPE' COMMaND, THE 'x!'

«C DPTION MAY BE INTERSPERSED WITH OTHER OPTIONS OF THE 'TYPE' COMKAND

®C JUST LIKE 'g','1', sND &', WHEN THE 'x' IS ENCOUNTERED IN A 'TYPE'
@C COMMAND, A NUMBER QF THE FORM 'BB.AA' 1S ASSUMED TO FOLLOW [T,

oC THE 'BB' (0pw=99) INDICATES MOW MANY DIGITS ARE TO BE OUTPUT EEFCRE

oC THE DECIMAL POINT (THE INTEGER PORTION OF THE NUMBER OUTPUT). THE

eC 'AA' (P2=99) INDICATES HOW MANY DIGITS ARE TO BE OUTPUT FOLLOWING

oC THE DECIMAL POINT (THE FRACTIONAL PORTION OF THE NUMBER QUTPUT),

«C IF 'AA' I5 ZERO, THEN NO DgcIMAL POINT [S ACTUALLY QUTPUT.

#C THE ACTUAL NUMBER OF OMARACTERS OUTPUT DOES NOT INCLUDE THE DECIMAL
eC POINT, NOR THE '=' SIGN PRECCEDING THE NUMBER (IF I1YS NggaTIVE),

o€ NOTE THAT 'X5.@3' MEANS FIve DIGITS BEFORE THE DECIMAL POINT, AMD

#C THREE DIGITS AFTER THE DECIMAL POINT. 'X5.3' OR 'X5.30% MEANS

of FIVE DIGITS BEFORE AND THIRTY DIGITE AFTER THE DECIMAL POINT. THE

®C NUMBERS USED IN ACTUAL CALCULATIONS ARE MAINTAINED 70 AgouT
80 6 DIGITS OF SIGNIFICANCE, THEY MAY LIE WITHIN THE RANGE OF
oC 10+(=38) TO 1@+ (+38), SOME EXAMPLES SHOULD HEL® CLARIFY THE
sC '%' OPTION TO THE 'TYPE' COMMAND.

L]

L ]
oT 1e1,!
2.088
ot 99,1
99.000
o %2.03,)1+4,!
2,008

L]

T 99,!
99. 000
L]

.Tlo‘i!lo’lt|9s'!.°’.l

96,000

97,800 = -

98,0200 i . - T
89,008 e e e I =

L]
oT 8,!,9,1:12.1,511,1
8.060
9.002
10,002
11,020 ST e e e ot L

.

oT 98,!,99,1,100,!,121,!
98.000

99.@09

10g.000

101.000

[ ]



°
oC

“C
oC
sC
*C
oC
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NOTICE THAT FOcAL WILL ALWAYS OUTPUT THE INTEGER PORTION QOF THE
NUMBER, EVEN THOUGH IT MIGWT NOT BE ABLE TO FIT IN THE NyMBER OF
DIGITS THE USER HAS ASKED FOCAL TO PLACE BEFORE THE DECIMAL POIAT,
THIS AT LEAST ALLOWS THE USFR TO SEE THE NUMBER, EVEN THOUGH THE
DECIMAL POINTS WILL NO LONGER LINE UP IN COLUMN DATA,
MORE EXAMPLES: : B ETIr L

Geb,!

W-LE

%5.03 ’ 1 el : e AR ) s
NO QUTPUT HAS DONE IN TWIS CASE, BUT A NEW QUTPUT FORMAT HAS
SPECIFIED, MORE EXaMPLES)

6e6,!
12.00@0

2.345,!
2.343

2.3456,|
2.346

NOTICE THAT THERE WAS MORE FRACTIONAL PART IN THE NUMBER THAN ThE
OUTPUT FORMAT SPECIFIED TO BUTPUT, IN THIS CASE FOGAL WILL ROUMND
BEFORE OUTPUTTING THE VALUE, NOTE THAT THE ACTUAL VALUE OF THE

NUMBER THAT FocaL HaS STORED AWAY INTERNALLY HAS NOT BEEN CHANGED,

THE ROUNDING WAS ONLY OONE FOR THE QUTPUT OPERATION, MORE EXAWFLEST —

L ]
#SET X=2,3458 ) i o
[ ]

eT
L]
T
.
o7
.
T

»
T

-
T

X, ! = —c e =
2.346 e 2 _SWNE T§ .
X5.04:X,1

2.3456 3 o

X5.22,X,!
2.35

X5.01:Xs!

X5.0:X4 1
2

X5.04,%,1
2.3458



-
«C
oC
<

(1]
L]

st
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X=2,78

Xo!
2.7820

%5.02,X: )
2.78

X5.81:X1
2.8

%5.88:%,1
3

Xnd

X5.03,Xp!
4.080

X5.3:K 1
4.000200@0PP0PP00PpRRAPRRDABE0D

X5.03,X,1
4.000

IT 1S NOT NECESSARY POR THE VALUE FOLLOWING THE 'X' To BE A CONSTANT
(SUCH AS '5,83"'), BUT CAN BE ANY ARITHMETIC EXPRESSION. FOCAL
WILL EVALUATE THE EXPRESSION, REOUCE IT TO 4 NUMBER OF THE FORM
'8B,AA' AND USE THAT VALUE AS THE FORMAT SPECIFIER. SOME EXAMPLES:

Xe3, 02

X! e e
2 - SR e e R R S

CURRENT QUTPUT FORMAT I8 STILL '5,03" FROM ABOVE,

141,10

2.008 T = T
-‘1!1‘1!|
"EB

THE ODUTPUT FORMAT 1s NOW '3.22', BECAUSE THAT IS THE VALUE OF "¥',
MORE EXAMPLES:

XeXel

XX 141, 1
2,00
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T

X8 @)= 4,02

:c THE OUTPUT FORMAT Is NOW '4,82', BECAUSE THAT IS THE
Ec WATCH THIS ONE CAREFULLY!

T XX=X+,01,1%1,!
2.900

L]

»T §

Xg¢ @)= 4,232
»0 THE OUTPUT FORMAT WAS SET TO 'X' (AFTER 'X' WAS |
#C So THE QUTPUT FORMAT IS NOW '4.837, WHICH MEANS THAT

«C BEFORE THE DECIMAL POINT, AND THREE DIGITS ARE OUTPU
#C POINT, MORE EXAMPLESI

oT 1

VALUE OF "x',

NCREMENTED EY ,01),
FOUR DIGITS ARE OUTPU
T AFTER THE DECIMAL

1.200%

o7 1,1,2,0:3,!
1.080
2.088
3.000

.

T ~1.,1.w2,1,=3,!
-1.2¢2
-2.700
~3.000

L]

sTas. o1,y 7 —m—
2.002

L
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o LET'S NOW LODK AT AN IMPORTANT FEATURE OF FOCAL, THE 'TYPES

#C AND "SET'! COMMANDS ALLOW THE USER TO pO SOME USEFUL THINGS, THE

#C USER MAY NEED TO DO A SEQUENCE OF 'TYPE' AND 'SET' COMMANDS IN CRDER
#C TO ACCOMPLISH o CERTAIN TASk, THE USER CAN PLACE MORE THAN ONE

#C COMMAND PER LINE BY SEPARATING EACH COMMAND WITH A 'J' (SEMI=COLEN),
#C SOME EXAMPLES: o 1. &

#5 Xe5,Ym6,207)7 X,Y,2,1
5.288 6.002 7.000

-
T 3
X0t @)= 5.020

Ya; 2)n 6,000
20¢ d)s= 7.200

L]

#3 ZaXeYIT 2,118 Zadel;T X.Y, 201
11.008
5,202 é.0e@ 12,000




»
oC

@
el
e

i
1

2

L]
LY

-
v

[
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ONE OF THE MOST USEFUL FEATURES OF ANY COMPUTER LANGUAGE IS THE
ABILITY T0 STORE 4 SERIES OF COMMANDS FOR LATER EXEGUTION. THWE
COMPUTER 1S VERY 600D AT EXECUTING A SEQUENGE OF INSTRUCTIONS (COMMAADS)
OVER AND OVER AGAIN, THE USER MAY STORE A "LINE OF FOCAL COMMANCS
AWAY FOR LATER EXECUTION, THIS 1S ODONE BY TYPING A 'LINE NUMBER'
BEFORE THE ACTUAL LINE OF COMMANDS, WHEN THE CARRIAGE RETURN [§
STRUCK, THME LINE WILL BE STORED BY FOCAL, BUT THE COMMANDS OM THE
LINE WILL NOT BE EXgCUTED (AS OPPOSED TO IMMEDIATE EXECUTION IF THE
'LINE NUMBER' [S LEFT OFF, 'LINE NUMBERS' IN FOCAL ARE COMPOSEC OF
TWO PARTS, aND HAVE THE FORM 'GG.SS', WHERE 'GG' (@4=99) 1§
THE 'GROUP' THAT TH1S LINE BELONGS TO, AND 'SS' (@1i=99) IS THE -
'STEP! WITHIN THE 'GROUP', WE WILL SEE THE SIGNIFIGANCE OF BEING i
ABLE_TO 'GROUP' LINES TOGETHER AND REFER TO THEM AS A UNIT, THLS A
"LINE NUMBER' OF '2,38' INDICATES THAT THIS LINE 1S 'STEP' NUMBER 39
IN 'GROUP' 2, NOTE THAT '2,2' FOR A LINE NUMBER MEANS THAT THIS LINE
1S STEP TWENTY IN GROUP Tw0, AND NOT STEP Tw0, '2.82' woULD BE
USED TO INDICATE THAT TWE LINE WAS STEP TWO IN GROUP TWg, SOME ]
EXaMPLES ARE IN OROER HERE: Sl = e e

.1 T "HELLO, THERE"!!:8 Xai,y=2,2=3
.2 T "THE VALUES OF X. Ys 2, ARE "aXaY,%,!

.1 7 "THAT'S ALL FOLKS™., Y S

NOTICE THAT THE COMMANDS ON THESE LINES WERE NOT EXECUTED, BUT THE
LINES WERE STORED AwAY BY FOCAL, S0 THAT WE MAY EXEGUTE THEM ANY
TIME WE DESIRE, WHENEVER Ao STORED LINE 1S ENTERED (OR QHANGED), THE

USER'S VARIABLE NAMES AND TYHEIR VALUES ARE ERASED FROH THE COMPLTER'S B
STORAGE, THERE ARE SEVERAL FOCAL COMMANDS WHICW ARE USEFUL

T0 THE USER BECAUSE TWEY ALLOW MANIPULATION OF STORED LINES, WE WILL

BE LOOKING AT THEM INDIVIDUALLY AS NEEDED. THE FIRST OF THESE COMMANDS

1S THE TWRITE" COMMAND {'W') WHICH ALLOWS THE USER TO WRITE OUT
THE LINES (alLL OR SoME) THAT FOCAL HAS STORED, EXAMPLE)

RITE

FOCAL®65 (VID) 18e=JyuL=77

30 T "HELLOr TREREM LIS X0 teiles
.22 T "THE VALUES OF X, Y, 2. ARE ",X,Y,Z,!

.12 T "THAT'S ALL FOLKS"™.!

FOCAL=65 (V3ID) 1B=JuLe=77¥

»12 T "HELLO, THERE"!!)S Xwi,Ys2.Ze3
.20 7 "THE VALUES OF X, Y, 2, ARE ",X,Y,2,!

T "THAT'S aLL FOLKS",!

=

4
ta
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L ]

ol IF NO PARAMETER FOLLOWS THE 'W' OR fWRITE" cOMMAND, THEN ALL LINES
#C MHICH FOCAL HAS STORED AWAY WILL BE WRITTEN To THE OUTPUT DEVICE,

#C ALSO WHENEVER FOCAL WRITES 'ALL' THE LINES, IT WRITES TWE TOP LIAE
#C WHICH IS AN IDENTIF{ER TELLING WHICH VERSION OF THE FOCAL SYSTEK
eC THIS 1S, AND THE DATE WHICH 1T WAS CREATED. 1IF A SPECIFIC LINE
ec NUMBER FOLLOWS THE 'W! OR "WRITE" COMHAND, THEN ONLY THAT LIME

aC 1S WRITTEN TO THE OUTPUT DEVICE, EXANPLES

-

oW 1,2

172¢ T "THE VALUES OF X, Y, &, ARE "sX,Ys2,!
o 2.1

2,12 T "THAT'S ALL FOLKS";!

oW 1.1

1.10 T "HELLO, THERE™1!)S Xui,Ys2,283
e 2,150 1,21W 1.1
2.40 T "THAT'S ALL FOLKS".!

1720 T "THE VALUES OF X, Y, #: ARE ", X,Y,2,1

1.1 T "HELLO, THERE™!!)S Xw1,Yw2,Z83

.
T !,"HERE ARE MY STORED LINESW™,1!iW
HERE ARE MY STORED LINES o

C FOCAL=&S (V3D) 1BeJuL=77

1,18 T "HELLO, THERE®:!1)S Xui,Yn2,283
1.20 T "THE VALUES OF X, ¥, &, ARE ™, X.Y,2,!

2.12 T "TWAY'S ALL FOLKEY,1 . f ; ik b

g -
oC THE USEFULNESS oF 'GROUPS! OF LINES WILL NOW BEGOME APPARENT,

#C IF THE USER SPECIFIES ONLY A GROUP NUMBER WITHOUT A LINE NUMEER

oC (LINE NUMBER OF ZER0), THEN THME 'WRITE' COMMAND WRITES OUT ALL LINES
oC WHICH BELONG TO THE SPEGIFIED GROUP, EXAMPLEY :

L]

sWRITE 1

1,19 T "HELLO, THERE"!!)S Xs1,Ys2,Z83
1,20 T "THE VALUES OF X, Y, Z, ARE ",X,Y,2,!

W 2
2,19 T "THAT'S ALL FOLKS"™,!



- PAGE 24 -

L ]

(1o THIS ALLOWS THE USER TO LIST ANY LINE, GROUP, OR THE ENTIRE
»C PROGRAM, A '"PROGRAM' 1S A SERIES OF STORED LINES WHICH PERFORM SOME
oC FUNCTION OR TASK FOR THE USER, WELL, WE HAVE CAREFULLY TYPED IN THE
#C ABOVE STOKED PROGRAM, BUT HOW DO WE [NSTRUCT FOCAL TO ACTUALLY

#Z PERFORM THE COMMANDS THAT HAVE BEEN STORED AWAY? WE CAN INDICATE THAT
oC FOCAL TRANSFER CONTROL (BEGIN EXECUTING STATEMENTS) To ANY SPECIFIC
oC LINE BY TWE USE OF THE 'GOTO' (ABBRIEVIATED '6' OR 'GO') COMMANC,

oC THE 'GOTO! cOMMAND MUST BE FOLLOWED WITH THE LINE NUMBER OF

#C THE STORED LINE THAT WE WANT TO TRANSFER CONTROL TO, IF A LINE NUMBER
sC IS OMITTED, THEN CONTROL IS TRANSFERRED TO THE LOWEST NUMBERED

oC LINE THAT HAS BEEN STORED AWAY. SOME EXAMPLEST

L]

L]

C FOCAL=85 (V3D) 18=-JuL=77

1.1% T "HELLO, THERE™1!)S Xey,Yn2,Z83 2
1,20 ¥ "THE VACUES OF X, Y, &, ARE ", 5, 7 = 3

2,18 T "THAT'S ALL FOLKS™,!

G070 1,1
HELLO. THERE e e W =

THE VALUES OF X, Y, Z, ARE
THAT'S ALL FOLKS
"

1.000 2.008 3,000

-

af NOTE THAT CONTROL PASSES TO THE NEXT LINE IN BEQUENCE (UNLESS FOCAL

#C HaS BEEN TOLD OTHERWISEY UNYIL ALL LINES WAVE BEEN EXECUTED, FCCAL
*C THEN HWAS NOTHING MORE TO 00, SO IT PROMPTS WITH A 's', AND AWAITS A

®C NEW COMMAND FROM THg USER, MORE EXAMPLEST iV X

L]

w6 1.2 g i =y
THE VALUES OF X, Y, & ARE 1.000 2.000 3,e00
THEFVSPACE FOLRS e etean

L]

o g . = . _ -
THAT'S ALL FOLKS

L]

¢S X=11,Y312,2e43)6 1.2 )
THE VALUES OF X, Y, , ARE  11.000  1Z.0BD B R | | e
THAT'S ALL FOLKS

-

*Go
HELLO+ THERE

THF VALUES OF X; Y, & ARE — 3,000 — 2:;000 — 3908 — — ———
THAT'S ALL FOLKS
[ ]
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L ]
«T §
X2t )= 1,900

Y2t d)m 2,280
23¢ ¥)= 3,920

‘.

*1.15 G 2.1
.

L]

C FOCAL®=65 (V3D) 1B=JuLe77
1,10 T "HELLO, THERE™1!)S Xs1,Ys2,Z283

1,15 6 2.1 Ny
1.22 T "THE VALUES OF X, y, 2., ARE ", Xsy.:2s!

2.10 T "THAT'S aLL FOLKS",! e T e e A
L11]
HELLO, THERE

THAT'S ALL FOLKS

#C  NOTE THAT THE NORMAL SEQUENTIAL DIRECTION OF STAMEMENT EXECUTION

s WAS ALTERED WMEN THE LINE '%,15' WAS INSERTED, WE WERE INTRODUCED TC
sC THE 'ERASE' COMMAND EARLIER, HOWEVER, THERE ARE OTHER USES FOR THE

oC 'ERASE' COMMAND, IF THE ERASE COMMAND IS FOLLOWED BY A SPECIFIC

#C LINE NUMBER (SUCH AS '1,2'), IT ERASES JUST TWAT LINE FROM STORAGE.
oC IF IT IS FOLLOWED BY A GROUP NUMBER ONLY (SUCH AS 'L')}, THEN IT ERASES
#C ALL LINES THAT BELONG TO THAT GROUP., IF IT IS FOLLOWED gY ThE

#C WORD '"ALL': THEN IT ERASES ALL OF THE STORED LINES. AS WE

#C HAVE SEEN BEFORE, IF THE 'ERASE' COMMAND IS FOLLOWED BY NO LINE

o GROUP NUMBER, THEN 1T ONLY ERASES THE USERS VARIABLE NAMES AND TMEIR SToR
#C VALUES, ALL FORMS OF THE 'ERASE' COMMAND REMOVE ANY VARIABLE NAMES

#C AND THEIR ASSIGNED vALUES, SOME EXAMPLES!

of 1.15 .

€ Focale=8% (Vad) 18-JuLe7y —

1,18 T "HELLO, THERE™1!1S Xm1i,Ye2,Za3
1.28 T "THE VALUES OF X, Y., 2. ARE ", X,Y,2,!

2.10 T "THAT'S all FOLKB";!

L ]
€22 T "THIS IS THE LIVING END!™,!
L]



W
C FOCAL=65 (V30) 18«JuL=77

1.12 7 "HELLO, THERE™!!)S Xw1,Yn2,Z83
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1.20 T "THE VALUES OF X, ¥, 2, ARE ", X,Y.,Z,! RO O —- 1 R

2,18 T "THAT'S ALL FOLKS™,!
2.2a 7

oGn
HWELLO, THERE

T
T
T
-

HF VALUES OF X, Y, Z, ARE
HaT'S ALL FOLKS
H1S IS THE LIVING END!:

Ez2 e =

ey

L]
H

C FOCAL=65 (V3D) 1B=JuL=77

1.18 7 "HELLO, THERE™!!)S Xw=1,Ys2,Z83

"THIS IS THE LIVING END!™,!

i.008

2.200 3,002

L IS VALLESAD N Y A0 i hEl T

Go
ELLO, THERE

THE VALUES OF X, Y, &, ARE 1.0089 2.000 3,000
¢ histilobn i U G b s e

sGo

E ALL
L)

C FOCAL=65 {V3D) 1B=JuL=s7y
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#C SINCE THERE WERE NO STORED LINES, THERE WAS NOTHING FOR FOCAL

®C To PERFORM, AT THIS POINT, 1T WOULD BE APPROPRIATE TD DISCUSS THE
#C QUESTION "WHAT IF | MAKE A MISTAKE?™, FOCAL PROVIDES SEVERAL

#C MECHANISMS WHICH ASSIST THE USER [N CORRECTING MISTAKES, SOME wILL
«C BE DISCUSSED HERE, OTWERS LATER, "WHAT IF I MAKE A MISTAKE WHILE
oC TYPING COMMANDS TO FOCAL FROM THE KEYBOARD?™, SINGLE CHARACTERS _
#C CaN BE 'RUBRED OUT' gY STRIKING THE 'RUBOUTY KEY (SOMETIMES LABELED
oC 'DELETE') ON THE KEYBOARD, ONE CHARACTER TQ THE LEFT WILL BE

of 'FORGOTTEN' BY FOCAL FOR EacH TIME THE 'RUBOUT' KEY IS STRUCK,

#C SOME EXAMPLES:

L] i ¥ VY IR
oT "THIS 15 A TXDR\\AEST", 1!
THiS 1S A TEST

.

oG NOTICE THAT THE '\' CHARAGTER IS ECHOED EVERY TIHE THE 'RUBOUT' KEY
#C 1§ STRUCK (A FANCY RUBOUT MDDE FOR CRYS IS AVAILABLE. WHERE THE

#C CHARACTER IS 'EATEN' OFF TWE SCREEN)., THE ENTIRE LINE To THE

#C LEFT CAN BE 'FORGOTTEN' BY STRIKING THE 'BACKARROW' KEY oN THE KEYBOARD,
of AN EXAMPLE:

L]

L
et "XYETYST ®THis 184 TESTV, 1T
THiS 1S A TEST

L]

eC WHEN THE 'BACKARROW'! KEY WAS STRUCK, FOCAL FORGOT EVERYTHING TC THE

oC LEFT OF THE 'BACKARROW', THE USER MAY JUST CONTINUL TYRING THE AEW ol
oC CHARACTERS ON THE SiME LINET “HORE EXAMPLES] i

: e
oT "THIS AREAM\ IS A TXCA\\EST,|!
THIS 1S A TEST o

“ 88 Xai,YWZ,Eal,es WWeS Xe¥.YeaEeilIY X,Y.EZ,TY
7.008 8.,0g2 1ip.PoR

. : -
oC HERE SEVERAL 'RUBOUTS' AND 'BACKARROWS' WERE USED ON THE SAME
of LINE. (YOU WOULD NeVER WAKE THAT MANY MISTAKES, OF COURSE),
.
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"WHAT IF Ao MISTAKE 1S FOUND INSIDE OF A LINE ALREADY STORED AWAY?"™,
ONE APPROACH WOULD BE TO SIMPLY TYPE THE WHOLE LINE IN OVER AGAIN (FOCAL
WILL REPLACE THE ONE STORED WITH THE NEW LINE)., BUT THIS PROCESS CAAN
BE VERY TEDIOUS IF oNLY ONE CHARACTER IS TO BE GHANGED IN A LONG LINE,

FOCAL PROVIDES a FACILITY WITH THE 'MODIFY' COMMAND TO ALLOk THE
USER TO MAKE CHANGES IN A STORED LINE WITHOUT HAVING TO RE-TYPE THE
ENTIRE LINE, 1IF THE USER TYPES THE 'MODIFY! cOMMAND ('M'), FOLLOMWED
BY A SPECIFIC LINE NUMBER, THAT LINE S OPENED FOR MODIFICATION, FOCAL
TYPES OUT THE LIME NUMBER (INFORMING THE USER TWAT IT LOCATED TeE LINED,
THEN WAlTS FOR USER INPUT, WHENEVER THE MODIFY COMMAND 1S WAITING FOR
USER INPUT, THE USER MAS SEVERAL MODIFICATION OPTIONS, THEY ARE!

1.
2,

3

54

_ARE ALSO ERASED.

SIMPLY TYPE IN ANY TEXT THAT THE USER WANTS INSERTED AT THAT POIN

DELETE ANY TEXY Yo THE LEFT BY THE USE OF YHE "RUBOUT" ANOD/ZOR
'BACKARROW' KEYS, il

SEARCH FOR (POSITION AFTER) A CHARACTER FURTHER TO THE RIGHT OF T
USER'S CURRENT POSITION ON THE LINE, THIS IS DONE BY STRIKING
THE 'ALTMODE' KEY (SOMETIMES LABELED 'ESCAPE'), FOLLOWED BY

STRIKING THE CHARACTER THAT IS TO BE SEARCHED FOR, IF THE CHARAQ

1S LOCATED, THE LINE IS TYPED OUT UP TO THAT POINT AND FOCAL
WAITS FOR FURTHER USER INPUT, [IF THE CHARACTER IS NOT LOCATED,
THE ENTIRE RESY OF TWE LINE IS TYPED, AND MODIFICATION ENDS,

THE USER MaY TRUNGATE A LINE (REMOVE ALL INFORMATION TC THE RIGHTI
BY TYPING THL CARRIAGE RETURN KEY, AT THIS POUINT MODIFICATION ENI

THE USER MaY END MODIFICATION BY STRIKING THE TLINE FEEDT KEY,
THIS CAUSES THE REMAINDER OF THE LINE TO BE TYPED, AND THEN
MODIFICATION ENDS, ALL DEFINED VARIABLE NAMES AND TWEIR VALUES
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L ]

aC IF THE USER WISHES TO MODIFY THE LINE AGAIN, WE SIMPLY TYPES & NEW
#C 'MODIFY' cOMMAND., THIS PROCESS IS A LITTLE HARD TO DEMONSTRATE ON THE
&C PRINTED PAGE, BUT HERE ARE SOME EXAMPLES:

&C

L1 o
ol

€ FOCAL=65 (V3ID) 18-JyLw=77

#1,1 T “THIS 1§ MY PRGRAM",!
ol

C FOCAL=65 (V3ID) 18=JuL=77
1.4 T "THIS 15 HY PRGRAM",]

6o o
TH1S 15 MY PRGRAM
L ]

*M 1.1

1,18 T "THIS [S MY PROGRAN™,!
[ ] M

oy e

THIS IS MY PROGRAM
ol

€ FOCAL=6% (V3ID) 1B=JyL=7?
1{718°T "THIS IS MY PROGEAN®, T - o, ) 4% 3

of WHAT THE USER Olp, IN THE ASOVE "MODIFY' COMMAND, WAS TO TYPE AR

#C 'ALTMODE', THEN THE CHARACTER 'R', FOCAL THEN TYPED OUT THE LINE UP

C TO THE NEXT 'R' ENCOUNTERED (THE 'R' IN '"PRGRAM'), THE USER THEN

#C STRUCK THE '0' KEY, WHICH JUST INSERTED AN 10" AT THAT POINT, TREN

sC STRUCK THE 'LINE FEED' KEY IN ORDER TO RETAIN THE REMAINDER OF THE LINE
oC AS IS, THAT REQUIRED 4 KEYSBTROKES AS OPPOSED TO 26 REGUIRED TO RE-TYPE
sl THE ENTIRE LINE. :



L

s
L1+
«C
sC
«C
«C
#C
oC
«C
“C
a

E
L]

c
aT

sASK X,Y,2

12,
27.
5

-
T
T
X3t
Y2¢
23¢(

-
I*‘
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SOMETIMES 1T IS USEFUL FOR THE USER TO SUPPLY DATA VALUES FOR
SOME OF TWE VARIABLES IN THE PROGRAM, RUN THE PROGRAM, THEN
SUPPLY DIFFERENT VALUES, RUN THE PROGRAM AGAIN, ETC, THE USER CAN INPUT
NUMERICAL INFORMATION FROM THE INPUT DEVICE AND HAVE FOgAL STORE THAT
INFORMATION IN A VARIABLE NAME, JUST AS IF WE HAD USED THE 'SET' COMMAND
T0O 00 1T, THE FOCAL COMMAND WHICH DOES THIS S THE "ASK' (GR 'A') COMMAND
FOR EACH VARIABLE NAME APPEARING IN THE 'ASK' COMMAND, FOCAL WAITS FOR
AN ARITHMETIC EXPRESSION To BE INPUT, REDUCES IY TO A SINGLE NUMERIC
VALUE, AND ASSIGNS THAT VALUE AS THE VALUE OF THE VARIABLE NAME,
EXAMPLE

ALL

FOCAL=£5 (V3D) 18=JuL=77
$

34
312

5.008

X.Y.2: 11 S
12.342 27,312

s
2)= 12,340

2)= 27,312 s =t -— et e e
2)= 5,000

X, Y, 2 34 T i f e 5

1:2.3

-
T
Xat
Y2t
BO(

L]
aT

ole i,000
2)= 2,280 == Bl i
grs 3.000

X, Y. 2,11
1.009 2,208 3.008
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- .
aC CERTAIN NON-NUMERIC CHARACTERS GAN SEPARATE THE EXPRESSIONS OM TYPE«IN
#C (SUCH AS cOMMA, 0R CARRIAGE RETURN). ANY ARITHMETIC EXPRESSION CAM

#C BE [NP'T, AS THESE EXAMPLES SHON:

.

«T s

X3t #)= 1,000
Yot @ls 2,080
23( gl= 3,000
.

®A B,C

Xeyei

212+1

L]

«7 §

X@( Bls= i.,%@0
Yt o= 2.000
20( 2= 3,020

B2¢ o)= 6,080
ca(r @)= 10,000

*
!ng x.Y:!-'ap
Xeq

Yeiy

241,B+1,Ce1

L4

*T S

X3t o= 3,000
Yot ul)= 3,520 i ST Cs
#0( a)s 4,080

BO¢ €)= 7.680

coc @)= 11,020 AL LAt a e DO A dT
L ]




.
«C
L1v

THE ABOVE SEQUENCE INCREMENTED EACH OF THWE VARJABLES gY OMNE,
'"ASK' COMMAND ALSO RECOGNIZES THE 'S', 'm7,1%y,
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oC THE SAME AS THE 'TYPE' cOMMAND.
oC THINGS WHICH MAKE THE USE OF THE PROGRAM MORE COHERENT.

af SOME EXAMPLES:

-

*E ALL

(¥

C FOCAL=&5 (V3D) 18-JuLe=77

s1.1 A "NOW PLEASE ENTER A NUMBER! ", X
e1,2 T !,"THE VALUE OF THE NUMBER SGUARED ’S"sxoe.l'

.y

C FOCAL=65 (VID) 18-JuL=77

171e A "NOW PLEASE ENTER A NUMBERT ", X
1.26 7 1,"THE VALUE OF THE NUMBER SQUARED IS",Xe2,11

%GO
NOW

THE

111
NQW

THE

eGn
NOW

THF

PLEASE ENTER
VALUE OF THE

PLEASE ENTER
VALUE OF THE

PLEASE ENTER
VALUE OF THE

s4 1,2
1.22 T 1,"THE VALUE OF THE NUMBLR SQUARED ISsw,x+2,{!

o

A NUMBER: 4

NUMBER SOUARED IS  16.088

A NUMBER: 4,5
NUMBER SQUARED IS  28.

A NUMRER:! =3
NUMBER SQUARED IS

C FOCAL=65 (V3D) 1B=JuLe?7

28.2508

9.000

THE

Y17, AND *#' CPTICNS JUST
THIS lLLOHS THt PROGRAMMER TO aADD

1.14 A "NOW PLEASE ENTER A& NUMBER® ",X

1,20 7

*Go

NOW PLEASE ENTER A NUMBER: 4

THF VALUE OF THE NUMBER BQUARED [Sw

M 1.1

1.1C A 1."NOW PLEASE ENTER A NUMBERI '.x.;

16,200

1,"THE VALUE OF THE NUMBER SQUARED 1S»w,x*2,1!
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C FOCAL=65 (VID) 18-JuUL=77

1.12 A 1,"NOW PLEASE ENTER A NUMBERI ",X,!

1,20 T 1,"THE VALUE OF THE NUMBER SQUARED [Ssw,yez,1!

sGo
NOW PLEASE ENTER A NUMBER: 2,2

THe VALUE OF THE NUMBER BQUARED IS=
L1
NOW PLEASE ENTER A NUMBER! Xej

THF VALUE OF THE NUMBER BQUARED 1S=
«T S

i0.240

Moy erys - ¥,Z00 i
L ]
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" - £ 28
sC A REASONABLE QUESTION AT THIS POINT MIGHT BE "HOW DoeS

oC FOCAL INFORM ME WHWEN IT ENCOUNTERS AN ERROR OF SOME

*C MESSAGES IN FOCAL ARE ALWAYS STARTED WITH A '?' CHARACTER IN THE FIRST
#C POSITION ON THE LINE, THE 17! IS THEN FOLLOWED BY A CODE NUMBER, WHICH
NUMBERS AND THEIR
eC MEANINGS IS GIVEN IN AN APPENDIX), “IF THE ERROR OCCURED IN A STORED
C LINE, THEN THE LINE NUMBER AF THE LINE IS ALSO OUTPUT,

8C INTICATES WHAT THE ERROR IS (A4 LIST OF ALL THE CODE

#C OUTPUT TO THE USER'S CONSOLE, WITH AN '+¢! {UPARROW)

KiND?™., ERRCR

#C CONDITION WAS ENCOUNTERED, TWIS INFORMATION 1S USUALLY ENOUGH 10
°C QUICKLY DETERMINE TWE CAUSE OF THE ERROR, SOME ILLUSTRATIONS!

¥
C FOCAL=68 (V3D) 18-JuLe77?

1.18 A 1,"NOW PLEASE ENTER A NUMBERI "™,%,!
1.28 T 1,"THE VaALUE Of THE'NUHBER“SHH!HID‘TSiFiffiTTT

*d 1,2
1.28 T 1,"THE VALUE OF THE NUMBER SGUARED ISam, xr2,1!

L e e S s e e
1-22

L]

4C (ERROR CODE 22 IS 'WRITE OF NON-EXISTENT LINE')
-

#E 2

-

®C (NO COMPLAINT WERE, THERE WAS NOTHING TO ERaASE)
: :
4969.14 T "HIv, |

-4
999.1 T "HIW,!
T

THEN THE LINE IS
POINTING TO THE
*C POSITION IN THE LINE WHERE FOCAL WAS PROCESSING AT THE TIME TWE ERROR

R = Sy )
#C (ERROR CODE 4 IS 'I LEGAL LINC NUMBER'), GROUP NUMBERS caN CNLY

#C BE WITHIN THE RANGE @1-99,

L

-

$HFLLO THERE
-3

HELLD THERE

4

"
#C (ERROR CODE 3 IS 'UNRECOGNIZABLE COMMAND')
.
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L]

oC WE HAVE SEEN HOW TO TRANSFER CONTROL IN THE FOCAL PROGRAM TC &

#C LINE OTHER THAN THE ONE THAT IS CURRENTLY BEING EXECUTED, VIA THE

#C 'GOTO' COMMAND, A VERY IMPORTANT FEATURE OF FOCAL 1S THE

#C ABILITY T0O EVALUATE AN EXPRESSION AND TRANSFER CONTROL

#C TO ONE OF SEVERAL PLACES, DEPENDING UPON THE RESULT OF THE EVALLATION,
oC WHEN AN ARITHMETIC eXPRESSION IS EVALUATED IN FOCAL, IT 1S REDUCED TC
#C A SINGLE NUMERIC VALUE, THE 'IF' COMHMAND (ABBREVIAYED '1') IN FOCAL
#C ALLOWS THE TRANSFER OF gONTROL TO UP TO THREE OIFFERENT PLACES,

#C DEPENDING ON WHETHER THE RESULT OF THE EXPRESSION 1§ LESS THAN 2ERC,
oC EQUAL TO ZERO, OR GREATER TWAN 2ERQ, THE EXPRESSION IS ENCLCSEC

#C IN PARENTHESES, AND THE LINE NUMBERS OF THE PLACES TO Go FOLLOW THE

#C CLOSING V)', FocaL WILL TRaNSFER CONTROL To THE FIRST LINE NUMEER IF THE
#C RESULT OF THE EXPRESSION 1S LESS THAN ZERO, To THE SECONp LIME

oC NUMBER IF THE RESULT OF THE EXPRESSION IS EoUaL TO ZERO, anD Y0 THE

#C THIRD LINE NUMBER If THE RESULT OF THE EXPRESSION 1S GREATER THAN

oC ZERO, THE LINE NUMpERS ARE SEPARATED BY COMMASY SOME EXAMPLESH

¢E ALL

[ 2

#1.1 A !,"ENTER A NUMBERI™;X,!

#1,2 IF (X)1,3,1.4.1,5

#1.3 T "THE NUMBER IS LESS THAN ZERDO™,!1!1JQUIT
#1.4 T "THE NUMBER IS gQuUAL Yo ZERD™,!TIQUIT
1.5 T "THE NUMBER IS GREATER THAN ZERO",!ljQUIT
L]

L ]
[1]

C FOCAL=65 (V3D) 18-JuL=77
1.18 A _V."ENTER_A NUMBER:",X,1|
1.2¢ IF (X)1.3,1.4,1.5 - : dezs,
1,38 T "THE NUMBER |5 LESS THAN ZERO™, f11QUIT

1,48 T "THE NUMBER 1S EQUAL 70 EERO",I!jQUIT
1.5¢ T "THE NUMBER 1S GREATER THAN ZERO™,!1IQUIT
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L[]

aGn

ENTER A N MBERS

THF NUMBER IS GREATER THAN ZERO
aGn

ENTER A N'/MBER =5

THE NUMBER 18 LESS THAN BERO
L1}

ENTER A NUMBER10

THE NUMBER 1S EQUAL TO ZERO

#G0

ENTER A NUMBERI1e1

THE NUMBER 15 GREATER THAN ZERO
#Go

ENTER A N'MBER15-5

THE NUMBER IS EQUAL TO ZERO

.H i = e
C FOCAL=65 (V3D) 1B=JuLe77
1.1 A 1,"ENTER A NUMBER:™,X,1
1,28 YF AN EeT, 40t (10—

1.34 T "THE NUMBER IS LESS THanN ZERQ",!!i1QUIT
1.42 T "THE NUMBER 1S EQUAL TO ZERO™,1!';QUIT

1.56 T "THE NUMBER IS GREATER THAN ZERO™,!l1j;QUIT
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#C CONTROL IS TRANSFERED TO LINE '1,3' IF THE VALUE OF 'x' [S
#C LESS THAN ZgRo, TO '1.4! IF 1T IS EQUAL TO 2ERD, AND 70 '1.5' [F

oC IT 1S GREATER THAN 2ERO, AT THOSE LINES, THE 'TYPE' COMMAND OUTPUTS
@C AN APPROPRIATE MESSAGE, THEN THE 'QUIT' COMMAND IS USED TO

®C STOP THE EXECUTION ENTIRELY, IF THE 'QUIT' COMMAND WERE NQT THERE,
#¢ FOCAL WOULD HAVE GONTINUED EXECUTTON WITH TWE NEXT LINE IN

of SEQUENGE, THE 'QUIT' COMMAND MAY BE USED AT ANY PLACE IN A FOCAL

aC PROGRAM TO CAUSE THE EXECUTION OF STORED INSTRUCTIONS To STOP

#C ENTIRELY, AND FOCAL TO PROMPT WITH A '#', AND AWAIT A NEW COMMAND,
#C MORE EXAMPLES:

#M 1.2

1.20 IF (X=7)1,3,1.4,1.5%
M 1.3

173z T “WTHE NUMBER 8§ LESS YHAN ZEROVVWASEVEN®,iTIOO0TY
oM 1.4

1,42 T "THE NUMBER 1S EQUAL T@ BERON\N\SEVEN",[piQuIT
sM 1.5

"~ {78@ T "THE NUMBER IS GREATER THAN BERONNNNSEVEN™,TTFQUIT




Fp—
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-
il

C FOCAL=65 (V3D) 18=JuL=77
1.1¢ A J,"ENTER A NUMBER:".X, 1
1.2¢ IF (X=2)1,3,1.4,1,5
1.32 T "THE NUMBER 1S LESS THAN SEVEN",lliQUlT
1.4 T "THE NUMBER IS EQUAL To SEVEN",!!1i1QUIT
1.52 T "THE NUMBER 1S GREATER THAN SEVEN",!!}0Q
aGn
ENTER 4 NUMBER16
THE (/UMBER 1§ LESS THAN SEVEN
G )
ENTER A NUMBERI®
THr NUMBER 1S GREATER THAN SEVEN
oGn
ENTER A NUMBER:?
THE NUMBER 1S EQUAL TO SEVEN
.c e e = C S x4,
ENTER A NUMBER1Ss+4
THF NUMBER 1S GREATER THAN SEVEN
=Go 4. i S T RN
ENTER & NUMBER19=12
THE NUMBER IS LESS THAN SEVEN
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oC IT 15 NOT ALWAYS NECESSARY TO SUPPLY ALL THREE LINE NUMBERS WHEN
«C USING TWE 'IF' COMManD, IF A LINE NUMBER IS OMITTED OR NULL (A COMMA
#C IS THERE, BUT NOTHING IS BEFORE 1T). THEN FOCAL W]LL PROCEED TO THE
#C NEXT GOMMAND IN SEQUENCE (INSTEAD OF TRANSFERING CONTROL TO

#C A NEW PLACE) IF THE CONDITION IS TRUE (EXPRESSION LESS THAN -~
oC 2ER0, EOUAL Yo 2ERO, OR GREATER THAN ZERO), THIS ALLOWSE FOR MORE

#C COMPACTNESS IN THE PROGRAM, SOME EXANPLES SHOULD HELP CLARLIFY THISH

of ALL
L ]
#1771 o IMENTER A NUMBER:!™,X,0p] (X=7)1,5,1,6;T "1 WAVE CONTINUED On 1,L",110
#1.5 T "] AM AT LINE 1.5, 110
#1.6 T ™1 AM AT LINE 1.6".1)0
ol

C FOCAL=63 (V3D) 18=JuL=77

i71a A IMENTER A NUNMBeRI™, X, 001 TX-771.5,1.6JT "1 WAVE CONTINUED €N 1.4".1}¢
1,56 T "1 AM AT LINE 1,57, 100

1,680 T "1 AM AT LINE 1.8":11Q

sGd

RN A Ny S T e

I AM AT LINE 4.3

L ]
oG

"ENTER A NUMBERWY T T T

f aAM AT LINE 1,6 o i

o

ENTER & NUMBERI9 — — - e T T L
i HMAVE CONTINUED ON 1.1
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-

o SINCE THE THIRD LINE NUMBER WAS OMITTED, FOCAL CONTINUED WITH THE MEXT
oC COMMAND [N SEQUENCE (THE 'T "1 HaAVE CONTINUED ON 1.4™') WHEN THE VALUE

«C OF THE EXPRESSION (Xx-7) WAS GREATER THAN ZERO (1.E. X WAS GHEATER THAN 7)
#C MORE ENAMPLES!:

-

M 1.1
1.10 A ITENTER A NUMBERI™,X,!il (X-7)1,5,1.8I\

-

#1.2 T "1 AM AT LINE 1.2",1:0
a

LY

C FOCAL=&5 (V3D) 18=JuL=7?

1.10 A ITENTER A NUMBERI";X,;!iT (X=711.5,1.6
1,20 T "I AM AT LINE 1.2",110
1.53 T "T AM AY LINE 1.5%,0110
1.60 T "I AM AT LINE 1,8",110

sGn
ENTER A NUMBERI3

1 aM AT LINE 1.5
=G0

ENTER 4 NUMBER:Y

L AW XU LINE 56 - e
#Gn

ENTER & NUMBER19

I AM AT LINE 1,2
-

[ ]

#C _IN THIS CASE THE NEXT COMMAND IN SEQUENCE JUST HAPPENED TO BE ON

*C THE NEXT LINE, BUT THAT IS NO DIFFERENT THAN THE FIRST GASE WMERE THE
#f NEXT COMMAND IN SEQUENCE IS ON THE SAME LINE. MORE EXAMPLES!

»

[ ]
oM o1,1
1.18 A I™ENTER & NUMBERI™, X, I3l (X=7)1.5
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L]
L

C FOCAL=65 (V3D) 18«JuLe??
i1.1¢ A I™ENTER A NUMBERI"™;X, 111 (X-713.,5

1.22 T "1 AM AT LINE 1,2",1)Q
1.52 T "I AM AT LINE 1.85",!)g

1.6 T "I AM AT LINE 1.8%,1)0
oGn
ENTER 4 NUMBER;3

I AM AT LINE 1,8
LI]

ENTER A NUMBER3?

1 AM AT LINE 1,2
e0n

ENTER 4 NUMBER19
Ak AT LIRE 12—
L

°

#C  SINCE ONLY ONE LINE NUMBER WAS SPECIFIED (THE ONE TO TRANSFER TO

®C WHEN THE EXPRESSION WAS LESS THAN ZERO), FOCAL PROCEEDED TO THE MEXT COMM,
oC IN SEQUENCE WHEN THE VALUE OF THE EXPRESSION WAS EQUAL T0, OR GREATER THAN
oC ZERD, MORE EXAMPLEsS! e e

L
oM 1.1
1,18 A I™ENTER 4 NUMBERI™, X, 1IT TX<7)1,5\\\, 1,61 T "] WAVE CONTINUED ON 11w,

C FOCAL=&5 (VID) 18-JuLe7?

1:10 A I"ENTER o NUMBERI™X, 1il (X=7)41,6iT ™| WAVE CONTINUED ON 1.4%008
1.20 T "1 AM AT LINE 31.2".110 g

1.50 T "1 AM AT LINE 4,857,140
1,60 T "I AM AY LINE 1.8",170

oGn

ENTER 4 NUMBER:3

1 HAVE CONTINUED ON 1,1 —— e e e el
oG

ENTER 4 NUMBER17
1 AM AT LINE 1,6
1

ENTER A NUMBER19

I WAVE CONTINUED ON 1,4
L}



-
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o
C

-
.
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SINCE THERE WAS a cOMMa, gUT NO LINE NUMBER, YHEN FOCasL PRCCEEDS TC
THE NEXT cOMMAND IN SEQUENCE IF THE VALUE OF THE EXPRESSION IS LESS THAN
ZERQ, IF IT IS EQUAL TO 2ERO, IT TRANSFERS To LINE 1,6, IF IT IS GREATER
THAN EERQ, FOCAL PROCEEDS To THE NEXT COMMAND IN SEQUENEE., NOTE THISH

1.1

1.12 A I™ENTER a NUMBERI" X, 1)1 (X=7),\1.63T W] HAVE CONTINUED ON 4.1i",}10

¥
c

1
1
1 0
1

eGn

FOCAL=65 (V3D) 18-JuLe7?

2 & I"ENTER A NUMBERI™,Xs!il (X~7)1.6)7 "1 HAVE CONTINUED ON 1.,1",1}0Q
@ T "D AM AT LINE 4.27", %10
g7

T

"1 AM AT LINE 1.5",!110Q
"] AM AT LINE 1.6": 130

1
.2
"5
.62

ENTER A NUMBER13

I aM AT LINE 1,6

G

ENTER A N.MBER:?

1 MAVE CONTINUED ON 1,1
a5

ENTERA NMERRERZQN = T o e T R aar A wRe s T

I HAVE CONTINUED ON 1.1 L S S N
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L]

eC  THAT LITTLE COMMa WAS VERY [MPORTANT! 1IN TH1S CASE FOCAL TRANSFERS
#C CONTROL T0 LINE 1.6 IF THE VALUE DF THE EXPRESSION IS LESS THKAN ZERD,

«C BUT PROCEEDS TO THE NEXT COMMAND IN SEQUENCE IF THE VALUE 1S EGLAL TC,
#C OR GREATER THAN, ZERO (SAME AS ANOTHER EXAMPLE ABOVE), ANOTHER EXAMFLE;
[ ]

oM 1.1

1,18 & ITENTER o NUMBERI™,X,!5] (X=7)1.6,,1.,61T "] HAVE CONTINVED ON 1,1",!
o

€ FOCAL=S8S (V3ID) 1‘..".“:-.5? P L

1.12 o IMENTER A NUMBERI™,X, il (X=7)1.6,,1.81T "! HAVE CONTINUED ON 1.1",!
1.29 T "1 AM AT LINE 1.2",!110

1.5 T "I AM AT LINE 1.9",1)0Q

1.6 T "1 AM AY LINE s.6"a000 AR T S

8Go
ENTER 4 NUMBER!3

I AM AT LINE 1.6
(1

ENTER A NUMBER1?

1 HAVE CONTINUED ON 4,1
oG

ENTER A NUMBER19

I iM AT LINE 1,6
L ]




-

*C
sC
sC
“C
aC
sC
sC
*C
L]

sC
«C
#C

L]
.2,
.2,
02,
L]

ol
-
2,
2.
2

®

Ll

L

#Gp

12

1 a

I i

&

oG

1 i

"1 A

-
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FOCAL WILL TRANSFER CONTROL TO LINE 4,6 IF THE VALUE 0F THE EXPRESSICN
1S NOT EQUAL TO ZERo (17E, LESS THAN OR GREATER THAN), guT WILL PRCCEEC
WITH THE NEXT COMMAND IN SEQUENCE IF THE VALUE 1S EQUAL TO ZERO, THE
'IF" STATEMENT ALLOWS EITHER THO OR THREE WAY BRANCMING oF PROGRAM CONTRC
DEPENDING UPON THE VALUE OF AN ARITHMETIC EXPRESSION. THIS ALLCKS THE
COMPUTER PROGRAM TO COMPARE QUANTITIES AND PERFORM DIFFERENT CONMAND
SEQUENGES, DEPENDING UPON THE RELATIONSHIP OF THOSE QUANTITIES, THUS,
THE "IF' COMMAND IS A CONDITIONAL 'GOTO' COMMAND,

IT 1S DESIRABLE TO HAVE FOCAL REMEMBER WHERE IT IS EXECUTING COMMANDS
A GIVEN LINE, TRANSFER CONTROL TO, PERHAPS, ANOTHER LINE OR GROLP, THEN
HAVE FOCAL RETURN To THE PLACE IT REMEMBERED IT WAS AT, CONTINUIKG TT
EXECUTE COMMANDS AS BEFORE, THIS IS A VERY POWERFUL FEATURE, SINCE IT
ALLOWS THE PROGRAMMER TO WRITE 4 LINE (OR GROUP OF LINES) TO 0O &
SPECIFIC TASK, AND WHENEVER TWAT TASK NEEDS To BE DONE, PERFCRM THE LINE
OR GROUP, AND RETURN TO THE NEXT GCOMMAND IN SEQUENCE. THIS CAPABILITY IS
PROVIDED FOR gY THE 'DO' COMMAND IN FOCAL, THE '00' COMMAND Cah BE LSED
T0 PERFORM A SINGLE LINE, OR AN ENTIRE GROUP OF LINES, “WREN FOCTAL
ENCOUNTERS A 'DO' COMMAND, 1T LOOKS FOR 4 LINE NUMBER OR A GROUF NUMBER
{SUCH AS 13') FOLLOWING THE 'DO' COMMAND, FOCAL THEN REMEMBERS THE POSIT
To RETURN To AFTER PERFORMING THWE LINE OR GROUP, TRANSFERS CONTRCL TC THE
BEGINNING OF THE LINE OR GROUP, PERFORMS THE FOGAL COMMANDS THERE, THEN
RETURNS T0 THE NEXT COMMAND IN SEQUENCE FOLLOWING THE 'DO' CCMMAND,
THE "DO' COMMAND OPERATES SLIGHTLY DIFFERENTLY WHEN PERFORMING CALY A
SINGLE LINE OF COMMANDS, THAN IT DOES WHEN PERFORNING AN ENTIRE GROUP
OF COMMANDS, LET Us LOOK AT HOW THE 'DO' COMMAND FUNCTIONS WMWEMA WE
SPECIFY A SPECIFIC LINE NUMBER, THE 'DO' CAUSES FOCAL To REMEMEER WHERE
TO RETURN TO AFTER THE 'DO' HAS COMPLETED, YRANSFERS CONTROL TO THE
FIRST COMMAND ON THe SPECIFIED LINE, THEN PROCEEDS 10 EXECUTE CCMMANCS
AS THEY ARE ENCOUNTERED UNTIL A CARRTAGE RETURN IS ENCOUNTERED, AT THE —
TIME THE CARRIAGE RETURN 1S ENCOUNTERED, CONTROL RETURNS T0 THE PLAGE
FOCAL REMEMBERED WHEN THE 'pD' HAS ENCOUNTERED. SOME EXAMPLES!

ALL §

1 T "I &AM EXECUTING COMMANDS ON LINE Z,1",7 =
2 T ™1 AM EXECUTING COMMANQS ON LINE 2.2",!
3 T "1 AM EXECUTING COMMANDS ON LINE 2,3",!

FOCAL=65 (VID) 18-Jyls7y —— — ——————— o e

19 T "I AM EXECUTING COMMANDS ON LINE 2.1%,1
22 T "I AM EXECUTING COMMANDS ON LINE 2,2%,
32 T "I AM EXECUTING COMMANDS ON LINE 2,3",]

NOTE THE aCTION OF THE 'GOTO' COMMAND:

M EXECUTING COMMANDS ON LINE 2.1
M EXEC'TING COMMANDS ON LINE 2.2
M EXECUTING COMMANDS ON LINF 2.3

2.2
M EXEC''TING COMMANDS ON LINE 2
M EXECI'TING COMMANDS ON LINE 2
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2 - : .
(] THE GOTO COMMAND DOES NOT REMEMBER ANY PLACE TO RETURN TO,
o NOW NOTE THE ACTION OF THE 1DO' COMMAND:

L]

«0n 2.1

1 aM EXECUTING COMMANDS ON LINE 2.1
L ]

#Dn 2.2

1 AM EXECUTING COMMANDS ON LINE 2.2

L]
#bp 2.3

1 AM EXECUTING COMMANDS ON LINE 2,3 S e =

L]

#D 2,237 "THE 'D0' COMMAND RETURNED HERE",13D 2,31T "MORE CoOMMANDS CN THIS LIM

t AM EXECUTING COMMANDS ON LINE 2.2

THE 'DD' COMMAND RETURNED HERE

1 AM EXECUTING COMMANDS ON LINE 2.3
___ MORE COMMANDS ON THIS LINE

.

]
oM 2.1

2712 T "1 AM EXECUTING COMMANDS ON LINE 2,1",1ic 2.3
L ]
o i

€ FOCAL=S5 (V3D) 18<JuL=7?
" 2748 T ™1 AM EXECUTING COMMANDS ON LINE 2.1",1:i6 2.3

2,20 T "1 AM EXECUTING COMMANDS ON LINE 2.2%,1
2738 T "1 AM EXECUTING COMMANDS ON LINE 2.3%,1

L]

.ng 201 - -

1 aM EXECUYING COMMANDs ON LINE 2.4
1 iM EXECUTING COMMANDS ON LINE 2.3

L]




.
s
ar
sC
oC
oC
sC
e«C
«C
L

o

HAVING ENCOUNTERED &

MOFPE EXAMPLES:
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THE 'DO 2,1' REMEMBERED WHERE TO COME BACK TO, TRANSFERED CONTROL
2 T0 LINE 2,1, AND BEGAN EXECUTING THE cOMMANGS TMERE,
AT THE END OF LINE 2.

THE 'GCTO! gCHMAND
4 TRANSFERED CONTROL To LINE 2,3 WITHOUT FCCAL EVER
CARRIAGE RETURN, THUS COMMANDS ON LINE 2.3 WHERE

EXECUTED UNTIL A CARRIAGE RETURN WAS ENCOUNTERED AT THE END CF LINE 2,3,
AT WHICH TIME FOCAL RETURNED TO THE PLACE IT REMEMBERED TO GO BACK TC
(AFTER THE 'D0 2.1'), SAW NO MORE COMMANDS THERE, SO IT QulT.

C FOCAL=65 (V3D) 1B=JuL=77 j il i

2.10 T "1 AM EXECUTING
2.2 T "1 AM EXECUTING
2738 T "1 AM EXECUTING

oG 2.1

I AM EXECUTING
1 aM EXECUTING
L

oG 2,2

1 aM EXECUTING
1 AM EXECUTING
L]

«0p 2.2

1 aM EXECUTING

COMMANDS
COMMANDS

COMMANDS
COMMANDS

COMMANDS

.

0 2,330 2.237
I aM EXECUTING
1 &M EXECUTING
THAT'S ALL!

COMMANDS
COMMANDS

COMMANDS ON LINE 2,4", 1106 2,3
COMMANDS ON LINE 2,2%,1
COMMANDS ON LINE 2.3";!

ON LINE 2.1
ON LINE 2.3

ON LINE

UTHAT'S aLLI"™!}

ON LINE
ON LINE

§4
2.2



L]
*E A
#2,1 T 1,"THE VALUE OF X® ",X,1|

el

€ FoCAL=65 (V3D) 1B-JuL=77

LL
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2.18 T 1,"THE VALUE OF X= ",X;1
+S Xw13D 2,115 Xe23D 2,1

THE
THE

VALUE OF X=
VALUE OF Xe

i.000

L ]
#1.1 S XeXe1)D 2.116 1.1

W

C FOCAL=6% (V3D) 18-JuL=77
1,16 S XmXe1iD 2,116 1.1
2,10 T 1+"THE VALUE OF X= ",X;!

0
+Go

THE
THE
THE
THE

THE

THE
THE
THE
THE
THE
THE
THE

VALUE OF Xa
VALUE OF X»
VALUE OF X=
VALUE OF Xw

VALUE OF Xs

VALUE OF Xm
VALUE OF X»

VALUE OF Xs

VALUE OF Xa
VALUE OF X=
VALUE OF X=
VALUE OF Xm

1-79 & 2,12
T !,"THE VALUE OF X= »,%,!
g

L ]

!

1.000

. __] @00
4,000
_3.p08

4.000
7.000

9.000
i2.p00
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*C
L1
aC
#C
oC
sC
eC
«C
L]
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»
L2
c
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B
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THE
THE
THE
THE
THF
THE
THF
THE
THE

THE
THA
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THE SEQUENCE OF COMMANDS IN LINE '1.1' ADDED ONE TO THE VALUE CF 'X',
PEFFORMED THE COMMANDS ON LINE '2.1"', THEN TRANSFERED BackK TC THE BEGIAMNIN
OF LINE '1.1' AGAIN., TWIS SEGUENCE OF COMMANDS WOULD HaVE
CONTINYED To DO THIS AD INFINITUM; THIS IS CALLED AN 'INFINITE LOCP',
SINCE THERE IS NO WaY (NORMALLY) TO STOP EXECUTION., IN THIS CASE,

I PRESSED THE 'TNTERRUPY' BUTTON ON MY COMPUTER, WHICTH GaUSED A
FOocaL ERROR, STOPPING THE EXECUTION: AND PRINTING THE APPROPRIATE
ERROR MESSAGES. WHAT IF WE WANTED TO OUTPUY oNLY THE FIRST 1@ VALUES
OF 'X', THEN CAUSE THE PROGRAM TO STOP? EXAMPLE!

1.1

7S XEXeg:D 2.111 (X=i2)1,i37 "THAT'S ALL!",1!10

FOCAL=65 (V3D) 1B=JuL=7?

12 S X=Xe1:D 2.44] (X=18)1,83T "THAT'S ALL!",1!10
12 7 1,"THE VALUE OF M= ",X,!

VALUE OF Xs i.g000

VALUE OF Xs 2.p00

VALUE OF X= ~ 3.p80 WL, 7. Mo SRS
VALUE OF Xs 4,000 .

VALUE OF X=  s.pp0

VALUE OF Xs 6.000 R o s

VALUE OF Xe 7.000

VALUE OF X= 8.0088

VALUE OF X= S.000

VALUE OF Xs  10.p00
T'S ALL!
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eC THE 'IF' STATEMENT WAS USED TO COMPARE THE VALUE OF ‘%' TO THE
#C NUMBER 18, AND AS LONG AS 'yx' WAS LESS THAN i@ ( (X=18) LESS

#C THAN EERO), TMEN THE 'IF' COMMAND WOULD TRANSFER CONTROL BACK TC
eC THE BEGINNING OF LINE 1,1. HWHEN THE VALUE OF 'X' WAS EQUAL TOC 1¢

0 ( (X=12) EQUAL TO ZERO), THEN THE NEXT COMMAND IN SEQUENCE WAS EXECUTED,
oC WHICH TYPED "THAT'S ALLI™, AND GUIT,

oC BACK TO THE 'DO' COMMAND, 1T DOES NOT MATTER WHEN Op WHERE THE

+C CARRIAGE RETURN IS ENCOUNTERED ONCE CONTROL HAS BEEN TRANSFERREC T THE

of SPECIFIC LINE TO 'D0', BUT WHEN IT DOES ENCOUNTER A CARRIAGE _ ___ _

of RETURN, THEN CONTROL RETURNS TO THE NEXT COMMAND IN SEQUENCE AFTER THE

eC '00' WHICH TRANSFERRED CONTROL, WHEN THE 'DO' COMMAND 15 FOLLOWED BY

#C A GROUP NUMBER (SUCH AS '4'), THEN FOCAL REMEMBERS WHERE TO COME BAGK T0

oC aND TRANSFERS CONTROL TO TWE LOWEST NUMBERED STEP WITHIN THAT GROUP, COMMAN

#C ARE EXECUTED aS THEy ARE ENGOUNTERED, UNTIL & CARRIAGE RETURN 1§ ENCOUNTERED

oC IN &4 LINE WHICH 1S NOT PART OF THAT GROUP (1.E. 1T HAS A DIFFERENT GROUP NUMI
& AT THAT POINT, CONTROL IS RETURNED TO THE PLACE REMEMBERED, AT ANY TIKE,

oC WHILE A '00' IS BEING PERFORMED, IMMEDIATE RETURN TO THE PLACE

oC REMEMBERED caAN BE FORCED BY USING THE 'RETURN! EO0MMAND, SOME EXAMPLES!

L]
822 T I"THE VALUE OF xt2 [§ & ", X12,!
ol : e

¢ FOCAL=6% (V3D) 18=JuL=77

1,10 S XsXegiD 2,131 (X=12)3, 337 "THAT'S ALLI™, 1180

2,10 T 1+"THE VALUE OF Xm ",X;!
— a7pp T I™YHE VALUE OF X2 1§ ¢ W, X¥2,1

oH it = o . 2l
1,49 S XeXaL3iD 2,4N\I1 (Xaig)T, 17T "THATTS ALLI", ITTO : =

C FOCAL®S5 (VID) 1B=JuLe7? 5
1719 S XsXe1ip 211 (X21@)4.4)% "THAT'S ALLI", 1150

2,18 T !,"THE VALUE OF X8 "iX,!
— 2720 T I"THE VALUE OF X+2 1§ ¢ ", X721 e i




VALUE
VALUE
VALUE
VALUE
vALUE
VALUE

= VALUE

VALUE
VALUE

HE VALUE

THE
THE
THE

VALUE

VALUE

" VALUE

" VALVE

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

OF Xs=
OF X+2
OF Xe=
oF X2
OF Xa
OF Xe2
OF X=
OF Xe2
OF Xu=
OF Xe2

OF Xs

OF Xe2
OF X=
OF Xe2
OF X=
OF Xe2
OF Xu
OF Xe2
OF Xe
OF Xe2

THAT'S ALL!

1.000

IS = 1.0092
2,000

IS = 4.290
3,000

IS = 9.002
4.p00

1S s 16.008
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S.009
1S = 25,000
6.p00

1s' = 36.000

7.000

Is s 49.000
8.p000

1§ = 64,200
9,000

IS = 81.0p02
i2.a00

1s = 100.000
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L]

M 1.1
1.12 S X=Xe41D 231 (X-1B\\5)1,43T "THAT'S ALLI", ! 110

#2.15 1 (X=3)2,2IR

ol . :

€ FOCAL=6% (V3D) 18=JuLe7?

1.1 § XaXe1iD 211 (X=8)17417 "THATIE ALLI"™,!110

2.18 T 1,"THWE VALUE OF X= ™;X;!
2,15 1 (X=3)2,2:R
2.20 T IPTHE VALUE OF X+2 15 ¢ ", X#2,!

oG
THE VALUE OF Xu _i.g00 PR OO 11 5 < uli ik
THE VALUE OF Xe2 IS ® i.000
THE VALUE OF Xa 2.000
_ THE VALUE OF X+2 IS = 4.008 oy few P2 JLEERN MMl S
THE VALUE OF Xs= 3,000
THE VALUE OF X» 4.008
THE VALUE OF Xs  5,p00

THAT'S ALLI

L]

o¢  IN GROUP 2, AT LINE 2715, THE 'IF' STATEMENT TRANBFERED CONTRCL
oC TO LINE 2,2 (OUTPUTTING X+2) AS LONG AS X WAS LESS THAN 3. IN

oC ALL OTHER CaSES, aNp IMMEBIATE "RETURN' FROM GROUP @ wAE EXECUTED,
#C MORE EXAMPLES!

L]
o8 Xu20iD 2
THE VALUE OF X» 20,008

L]

*8 Xs1)D 2 )
THE VALUE OF Xu 1.008

THE VALUE OF Xe2 IS = 4,200

€
o8 X=2010 2.2

THE VALUE OF Xe¢2 IS = 400,902
L]
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L

C  ANOTHER 'pO' cOMMaND cAN BE ENCOUNTERED ANYTIME AFTER , 'pC!

o COMMAND HAS TRANSFERED CONTROL TO A LINE OR GROUP, rQCaL PROCESSES

s¢ TH!S 'DO' COMMAND, gY REMEMBERING THERE TO ¢OME BACK TO, TRANSFERING CONTR
oC TO THE LINE OR GROUP, AND WHEN CONTROL RETURNS, IT WILL gE TC THE LAST

sC PLACE REMEMBERED,., THEN WHEN THE FIRST 'DO' IS OVER, CONTROL WILL RETURN
#C TO THE NEXT COMMAND IN SEGUFNCE AFTER THE FIRST 'DO'. THUS 'DOY 1

oC COMMANDS CAN BE NESTED. THERE IS NO IMPLIED LIMIT ON THE DEFTH TO

«C WHICH FOCAL 'pO' COMMANDS MAY BE NESTED, SOME EXAMPLES)

i

¢ FOCaL=65 (V3D) 18=-JUL=77 = 4 = Oy | A

1,12 S
2.12 1
2.15 1
2.2¢° 7
aM 2,15
2,18 §

LE

3.1 T IMTHE VALUE OF x+3 1S a ", X3!

XeXediD 231 (N-8)4,107T "THAT'S ALLI",!!IQ
1."THE VALUE OF X= "X,

(X-3)2,2:R
IR O T 1 S T T T e

{X-3)2,2i0 3IR

C FOCAL=63 (V3ID) 18=JuL=77

1,18 § XeXe130 231 (X-5)1VLIT "THAT!S ALLI",!110 |
CHPCC M T Y4 IR A S e e e e S
2.15 1 (X=3)2.2:D0 3IR 1
2.22 T I"THE VALUE OF X¢#2 IS » ", X*2,0 :
3.12 T I"THE VALUE OF X¢3 1§ & ", X*3,!
- B S S 1o e
THE VALUE OF X 1,000
T4E VALUE OF Xe2 IS s 1.000
THE VALUE OF X 2,000 I PR e g 1 i, | P T
THE VALUE OF X#2 IS = 4.000
THF VALUE OF X= 3.p80

THE VALUE OF X3 IS = 27.000 S| )

THE VALUE OF X= 4,p00

THE VALUE OF X3 IS = 64.200

THF VALUE OF Xa 5.000

THE VALUE OF X3 IS = 125.009
TYAT'S ALL!
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-

#C  NOW, |F THE VALUE OF X 1S GREATER THAN, OR EQUAL YO 3, THE VALLE
#C OF X+3 1S OUTPUT INSTEAD OF THE VALUE OF Xe2, THE 1D0' COMMAND

sC IS A VERY USEFUL FACILIYTY, AND GREATLY INCREASES THE POWER

#C OF FOCAL, THE '"IF' COMMAND PROVIODES A FACILITY TO PERFORM 4 'GCTO!'

#C BASED UPON THE VALUE OF AN ARITHMETIC EXPRESSION, THE 'ON' COMMAND

#C PROVIDES THE aBILITy YO PERFORM A 'DO0V COMMAND BASED ON THE VALLE

#C OF aN ARITHMETIC EXPRESSION, IT WORKS IN THE SAME MANNER AS THE 'IF!
C COMMAND, BUT INSTEAD OF TRANSPERING COMPLETELY TO TWE SPECIFIED LINE
#C OR GROUP, 4 'pO' COMMAND OF THE SPECIFIED LINE OR GROUP 1S PERFCRMED
#C AND, WHEN THE 'DO' cOMES BACK, THE NEXT STATEMENT IN SEQUENCE IS

aC EXECUTED pY Focal, aS IN NORMAL SEQUENTIAL PROCESSING, SOME EX4MPLES|

SE ALL

C FOCAL=6% (V3D) 18=JuL=77

1.1 A !"™NUMBERI",X, 110 (Xe7)2,122.2:2,3i6 1.1
L]

#2.1 T "1 AM AT LINE 2.1%,1
2.2 T "1 AM AT LINE 2.2%,1
#2.3 T "1 AM AT LINE 2,3",1
L]

Ll

C FOCAL=65 (V3D) 18=JuL=77
1.12 A I"NUMBER:I",X,!:0 t!_-_?_}_l_._l_.r_z_-_iai.al‘i 1_11

2.18 T "1 AM AT LINE 2.4",! .

2.2 T "1 AM AY LINE 2.8",! T

2.390 T "1 AM AT LINE 2,371 . ?
oA
NUMBER:J

1 4M AT LINE 2.4

NUMBER:7

I aM AT LINE 2,2
NUMBER:9

1 AM AT LINE 2,3
NUMBER:=4

1 AM AT LINE 2.4

NUMBER:
1-19 & 1.1@ = ' B

A IUNUMBERT™,X, 130 (X=72,1,202,2:316 1,1 — SRR
L
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s L O SO S A —— L
#C THE 'INTERRUPT' BUTTON Wa8 PRESSED TO GET OUT OF THE ABOVE

sC INFINITE LOOP, A 'pO' OF LINE 2.1 WAS PERFORMED IF TWE VALUE OF

®C X WAS LESS THAN 7, & 'DO' OF LINE 2,2 WAS PERFORMED IF THE i

oC VALUE WAS EQUAL TO 7, AND A 'DO' OF LINE 2.3 WAS PERFORMED IF TkE

#C VALUE WAS GREATER THAN 7. 1IN ALL CASES, CONTROL RETURNED TO THE
#f NEXT STATEMENT IN SEQUENCE WHICH FOLLOWED THE "ON' COMMaND, MORE

o0 EXAMPLES!H ¥ el s s
L]

oM 1,1

1.18 A I"NUMBER:™, X, 110 (X=7)2.4,2.2\\)2.316 4.1
LT

€ FOCAL=65 (VID) 18-~JuL=77
1718 A I"NUMBERI",X, 110 (X=778.1,2,2.%1G 1.1 =

Fa

T Z.I@ T "T AN AV LTRE kT o
2.20 T "1 AM AT LINE 2,2%,!
2,36 T "1 AN AY LINE 2.37,1
' e
NUMBERIS ——
! AM AT LINE 2,1 -

NUMBER 7

T U AWATLINE 2. - o
1 aAM AT LINE 2.2
1 aW AT LINE 2.3 I RN (i TR il
NUMBER:® i e . = 5 T e

I AN AT LINE 2,3 SEEASEESSSS S T

NUMBER:
1-i9 ® 1,10 oy _ S ) L.

A IWNUMBERI",X, 110 (X27)2,1,2,2.316 1.1
Eesdh e E S L

-t
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- = = .
oC IN THIS CASE, ALL OF GROUP 2 WAS PERFORMED WHEN THE VALUE CF

#C WAS EQ'AL TD SEVEN, LINE AND/OR GROUP NUMBERS MAY BE OMITTED

#C (JUST AS [N THE '"IF*+ COMMAND), IN WHICH CASE
*C PaSS TO THE NEXT COMMAND IN SEQUENGE (JUST 4S
s SOME EXAMPLES:

L]

M 1.1

1,19 & I"NUMBERI",X,!1:0 (X=7)2,1\\\,2,2,3:6 1,1

L ]
o

C FOCAL=653 (V3D) 18=JuL=77
1.10 A I"NUMBER:I",X,!:0 (X=7).2,2.316 1.1
2,18 T "1 AM AT LINE 2,1",!

X

CONTROL WILL SIMPLY
IN THE "IF' COMMAND),

2.20 T "1 AM oY LINE 2.2%,1
2.30 T "I AM AT LINE 2.8%1 1

G0
NUMBER: 9

I AM AT LINE 2.3
NUMBER:7
1 AM AT LINE

2'
1 AM AT LINE 2,
1 AM AT LINE 2,

NUMBER:3
NUMBER:2

NUMBER: 8
1 AM AT LINE 2.3
NUMBER:7

1 M AT LINE

4 2.1
1 AM AT LINE 2,2 s
2,3

I aM AT LINE

NUMBER
7-19 & 1.18

A !TNUMBERIM,X,!1)0 (X-7),2,2,316 1.1
’
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aC CONTROL SIMPLY PASSES TO THE NEXT COMMAND IN SEQUENCE (THE 'GCTO')

of WHEN THE VALUE OF X WAS LESS THAN SEVEN, THUS, NOTHING WAS DONE

oC WHEN THE VALUE OF X WAS LESS THAN SEVEN, HERE 1S A VERY POWERFLL

#C FEATURE OF FOCAL. ANYPLACE A LINE NUMBER OR a GROUF NUMgER COULD

s0 NORMALLY BE USED IN A FOCAL STATEMENT, AN ARITHMETIC EXPRESSION CAN

«f BE USED THERE INSTEAD, THE ARITHMETIC EXPRESSION I8 REBUCED 7O A SINGLE
sC NUMBER OF THE FORM 'GG,SS' AND THAT VALUE 1§ USED AS THE LINE AND/OR

sC GROUP NUMBER, THIS ALLOWS SUCH PARAMETERS TO BE VARIABLE QUANTITIES,

#C NOTE! IF AN ARITHMETIC EXPRESSION 1S USED, [Y MUST NOT BEGIN WITH A

oC pIGIT, THUS 'MeJi' 1§ OK, BUT "1+X' B NOT.

oC SOME EXANPLEST ' Ay S RO O

T ¢ FOCAL=65 (VaD) 18-Jule77

2.10 T "I AM AT LINE 2.4";! e
2.20 T "1 AM AY LINE 2.2%,!
2732 T "1 AM AT LINE 2,3",! =

— 8 Xs¥
oT §

xg¢ o)= 2,000
L]

%00 X ; S =
1AM AT LINEZ.Y : A
1 AM AT LINE 2,2 - - ) SN D0 Dot S

1 AW AT LINE 2.3 ' ) R '

*

o0 Xe.1

1 &M AT LINE 2,1
L ]

oD _Xs.2

1 AM AT LINE 2,2 e = e o .

.
0 _Xe+.3
1 AM AT LINE 2.3
[
G 2.1
I aM AT LINE 2,2
I AM AT LINE 2,3

L]

0 Xed . e s -,
] AM AT LINE 2.4

1 AM AT LINE 2.2 S e R =
1 AM AT LINE 2,3

[ ]
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5 =
#1.1 A !"NUMBER:",X,!30 (X),YIT "CONTINUING ON 1.1",!IGC 1,1
-

*5 Y=2,1

L]

a6

NUMBER:=1

CONTINUING ON 1,1
NUMBER:1
CONTINUING ON 1,1
NUMBER:2
1 AM AT LINE 2,1

CONTINUING ON 1,1
NUMBER:Y®2,2
CONTINUING ON 1,1

NUMBER:0

1 AM AT LINE 2,2
CONTINUING ON 1,1

NUMBER1Y®2

CONTINUING ON 1,1
NUMBER:@

1 AM AT LINE 2.1
1 AM AT LINE 2,2
I aM AT LINE 2,3
CONTINUING ON 1,1

NUMBER: 4 == - - - P——

CONTINUING ON 1,4 = =
NUMBER 3 =1 sty ) .
CONTINUING ON 1,1

NUMBER 2 =i s e e e N
=19 ¢ 1.10

4 !,"NUMBERI",X, 130 (X)4YiT "CONTINUING ON 1.4", 136 1,1
L]



.
o
#C
«C
oC
sC
L1+
oC
*C
oC
oC
L]

L ]

oC
o
oC

#C COUNTER AND GET INCREMENTEQ (OR DECREMENTED) EACH TIME THE PARTICULAR

#C PROCESS 18 DONE, AN 'IP' OR 'ON' STATEMENT CaN BE USED TO DETERMINE

#C 1F THE PROCESE 0 BE DONE AGATN ~THE VALUE @F THE G
oC COUNTING VARIABLE, AN EXAMPLE FOLLONWS!

L]

SE A

ol
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THE 'Y®2' ABOVE SIMPLY SET THE VALUE OF "Y' TO 2, INPUT THAT
VALUE IN THE 'ASK' cOMMAND, ASSIGNED IT TO THE VARIABLE 'X", THE
VALUE OF THE EXPRESSION IN THE 'ON' COMMAND WAS THEN GREATER THAN
2ERD, SO FOCAL CONTINUED ON LINE 4.1, HOWEVER, THE VALUE OF Y wAD

BEEN CHANGED TO 2, SO WHEN THE NEXT TINE A NUMBER WAS ASKED FOR, &

ZERO WAS ENTERED. "x' WAS SET TO #ERD, AND THE 'ONT COMMAND
PERFORMED GROUP 'Y' (BROUP 2 IN THIS CASE), AND THEN RETURNED TC
CONTINUE PROCESSING THE NEXY SEQUENTIAL STATEMENT,

THE CAPABILITY TO ALLOW AN EXPRESSION TO DETERMINE THE VALUE OF
A LINE OR GROUP NUMBER EXPANDS THE POWER OF FOCAL,

SOMETIMES A COMPUTER PROGRAM MUST REPEAT A PROCESS DVER AND OVER
SEVERAL TIMES (REMEMBER, COMPUTERS ARE GOOD AT THIS). WE HAVE SEEN
ONE WAY TO 00 THIS {N FOCAL ALREADY. A VARIABLE CAN BE USED AS A

T FOCAL=&% (VID] 18-JUL=77
#1.1 A Y"NUMBERT",C,!

L]
#i.1 A I"ENTER BEGINNING, INCREMENT. AND ENDING VALUEST "8, 1.E.1

172 T "A PROCESS WITH Bu #,8,151 ((BaBel)~£)1,2,1,210
L]

(1]

€ FOCAL®65 (V3D) 18=JuL=7?

110 A IMENTER BEGINNING, INCREMENT, AND ENDING VALUES? f'!LlLELi

{20 T "A PROCESS WITH 8% ", 8,111 ti8w8+17-01i,2,1.210
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.
G0

ENTER BEGINNING, INCREMENT, AND ENDING VALUES! 4,1,5

4 PROCESS WITH Be 1.0800 = - -
A PROCESS WITH B= 2.008

A PROCESS WITH Bm 3.008

A PROCESS WITH B= 4,000

A PROCESS wITH B= 5.200

L]

sG0

ENTER BEGINNING, INCREMENT; AND ENDING VALUES: 1,2.7

A PROCESS WITH B= 1.000

A PROCESS WITH Bs 3.000

A PROCESS WITH Bz 5,080 r=— o
A PROCESS WITH B= 7.2208 :
L] -

oGo #
ENTER BEGINNING, INCREMENT, AND ENDING VALUES: 1,2,18

A PROCESS WITH Be  1.002 L ¥

A PROCESS WITH B= 3.000

4 PROCESS WITH Bs 5,080

A PROCESS WITH Ba 7.800 -

A PROCESS WITH Be 9.000

® .

L]
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L]

o THE ABOVE EXAMPLE ASKED FOR THREE VALUES, A BEGINNING ('B'),
oC AN INCREMENT ('1'), AND AND ENDING VALUE ('£'), THE cCOMMANDS AT LINE

oC 1.2 FORM A LOOP, WHERE THE 'TYPE' COMMAND IS5 EXECUTED, THE “
of INCREMENT 1S ADDED TO 'B' (AND BECOMES THE NEW VALUE OF 'B')s, AND THEN 'B'

#C 1S COMPARED To 'E', THE ENDING VALUE. IF *p' IS LESS TWaN, CR EQUAL 7O, 'E'
#C THEN CONTROL GETS TRANSFPERRED BACK TU LINE 1,7 AND YHE VYYPE' CUMMAND 15 ~E
oC EXECUTED AGAIN. IF THE VALUE OF 'B' IS GREATER THAN 'E', THEN CCNTROL

#C PROCEEDS TO THE NEXT STATEMENY IN SEQUENCE, WHICH STOPS THE PROGRAM,

#C THIS TYPE OF LOOP IS OFTEN REQUIRED IN COMPUTER PROGRAMS, S0 FOCAL

#C PROVIDES A MORE COMPACT METWOD FOR DOING A LOOP OF THIS TYPE, THE

#C 'FOR' COMMAND ALLOWS THE PROGRAMMER TO PERFORM A LOOP IN THIS

of MANNER, LETYS FIRST (00K AY THE ABOVE EXAMPLE, BUT WITW A 'FORY LUUF . )
oC USED INSTEAD OF THE 'IF!' LoOP,

*E A

’ . Ta
171 A !"BEGINNING, INCREMENT, ENDING VALUE! ",8,1,E1FOR Xep,I.EIT "A PROCESS
2 WITH ' xmm, ), 1

C FOCALe=65 (V3D) 18=Jul=77 i : 3
1,10 A I"BEGINNING, INCREMENT, ENDING VALUE: ",Bs1,EVFOR XaB,1,EIT "A PROCESS

WITH Xa",X,!
*Go y . 15) ; ¥ il .
BEGINNING, INCREMENT, ENDING VALUE: 3.1.5 2 .
A PROCESS WITH X« 1,080 t - -
A PROCESS WITH X= 2,000
A PROCESS WITH X&  J.000
A PROCESS WITH Xs  4.000 .
R e e S EEEE— ]
L]
i 1 L50Ta — s, e e O
BEGINNING, INCREMENT, ENDING VALUET 12,7 --" =
A PROCESS W[TH X= 1,000
A PROCESS WITH Xs — 3.980 e
A PROCESS WITH X= 5,080
A PROCESS WITH ¥s 7.008 =2 -
L]
S Xt e - .

BEGINNING, INCREMENT, ENOING VALUE? =3i1,3 e - ]

A PROCESS WITH Xz  =3,000

A PROCESS WITH Xs =2.000 = g

A PROCESS WITH X=  =1,020

A PROCESS WITH X= g.ego - T mmr—tr
A

A

A

[ ]

PROCESS HITH X= 1.000
PROCESS WITH X= 2.000
PROCESS WITH X= 3.000
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ICN

aF
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THE 'FOR' COMMAND IS FOLLOWED BY A VARIABLE NAME WHICHW IS USEC
AS THE COUNTING VARIABLE. UP TO THREE OPTIQONS MAY BE SPECIFIED
FOLLOWING THE 'a', TWESE ARE BEGINNING VALUE TO BE ASSIGNED 10
THE COMTING VARIABLE, THE INCREMENT THAT IS TO BE ADDED ON TO THE
COUNTING VARAIBLE EACH TIME CONTROL IS RETURNED, AND THE ENDING VALUE
WHICH DETERMINES WHEN THE LBOPING PROGESS WILL NORMALLY TERMINATE,
THE EXACT OPERATION OF THE tFOR' COMMAND 1S AS FOLLOWS, THE
COUNTING VARIABLE ('X' IN AgOVE EXAMPLE) 1S SET EQUAL To THE BEGINNING
VALUE ('B' IN EXAMPLE), THE INCREMENT AND THE ENDING VALUE ARE REMEMBERED
BY FOCAL, AS WELL AS YHE START OF THE NEXT STATEMENT ON THE LINE,
A '00' OF ALL THE COMMANDS ON THE REST OF TME LINE IS PERFORMED, THLS
CONTROL RETURNS WHEN A CARRIAGE RETURN 1§ ENCOUNTERED, WHEN CONTAOL
RETURNS, THE INCREMENT 1S ADDED TQ THE COUNTING VARIABLE (THE LMGREMENT
MaY BE NEGATIVE, TO COUNT BACKWARDS), AND THEN THE COUNTING VARIABLE I8
COMPARED TO THE ENDING VALUE, IF THE COUNTING VARIABLE 1S LESS THAN,
OR EQUAL TO, THE ENDING VARIABLE (GREATER THAN OR EQUAL 10, IF THE
INCREMENT WAS NEGATIVE), THEN ANOTHER '00' OF THE REMAINDER OF THE LINE IS P
OTHERWISE, THE 'FOR' LOOP HAS GONE TO COMPLETION, AND CONTROL [§ FORMEC
TRANSFERRED To THE BEGINNING OF THE NEXT FOcAL LINE NUMBER IN SEQUENCE,
NOTE THAT CONTROL 1S TRANSFERRED YO THE NEXT LINE ANOD NOT TO THE NEXT
COMMAND, SINCE THE NEXT COMMAND, AND ALL THOSE ON THWE REST OF TKE LIMNE
WERE PART OF THE 'FoR' LOOP, [IF THE INCREMENY 1S OWITTgp (ONLY 2
PARAMETERS SPECIFIER)s THEN A VALUE OF 1 IS ASSUMED,

SOME EXAMPLES: SR N L Tl
A

Xe1,2,1210T X,
1.282

J.000

5.000 . - )
7.600 - o - = = : =
9.200

X=1,105T X»!
i.e2o9 .
2.p00

3. g00 P : = P =
4.000

5.000 e o i

6.000@

7.008 g~ ' R e = = o
B.pRe .

9.200

10.008




L]
or

oC
«C

=
Y=
Y=
“ya
Xs
Y=
Y=

X=
Y=
Yz
¥=
A=
¥=
¥=
Y=
x=
¥=
¥=
y=

“iv.e0@ -

SINCE A 'D0Y OF THE REMATNDER OF THE LINE PERFORHED
DO'S MAY BE NESTED, THEN THERE MAY BE A 'FﬂlisLﬂﬂF HITHIH A

X=s1@,«1,117 X,!
12.680

9.202

B.000

7-202

e L T U
5.080
4.000
3.000
2.008
1.289

- PAGE 62 -

Ye7

Xe1,YIT X,!
1.g0@e
2.000

3.e0¢ B

4.000
5.000
6.008
7.0088 : 5

X=ig,YelliT X,

12.280
11.008
12.209
13.000
i4.008

185,800
16.000

AND SINCE

'FORT LOOP. SOME EXAWPLEST

1.000
1,088
2.000

Kl 51T "X, X, I0F Yal, 30T "Ya . Vul

.00
2.000
1.000
2.000

3.000 s
3.000

1.g98 - e N

2.020
3,000
4,000
1.288
2.0008
3.c70
5,002
1,898 : =i
2.000
3.000
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£ g
sC OR, WATCH THIS ONE!
-

®F X=-8,B1T "an|F Yag,Xe2iT " "

. et L
L]
[}
L
&
: - N O TR X S -
-
-
.
e
< - e
L]
°
.
% — . L
-
#C A ONE LINE FOCAL PROGRAM PLOTS A PARABULAIL
L]



.
+C
sC
aC
*C
«C
*C
o
L ]
*E
]
g
02,
“2,
-
L1a]
AT
AT
AT
AT
AT
AT
AT
AT

—iT-

.
oF
AT
AT
AT

AT
AT
AT
AT
AT
AT

AT
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AS YOU WAVE SEEN, ANY OR ALL OF THE PARAMETERS IN THE 'roR' CCMMAND
CAN BE ARITHMETIC ExPRESSIONS (VERY POWERFUL), IT MAY SEEM, AT FIRST
GLANCE, THAT THE FAcT THAT THE 'FOR' COMMAND CAN ONLY 'no' THE CCMMAKDS
ON THE REMAINDER OF TME LINE IS A SERIOUS LIMITATION, NOT SO, BECAVSE
ONE OF THOSE COMMANDS CAN BE 4 'DO" COMMAND T0 PERFORM AS MahY
LINES OR GROUPS AS THE PROGRAMMER "WANTS, AND CONTROL WILL RETURK —— ——

TO THE COMMAND FOLLOWING THE 'DO°, _EXAMPLE(
A
1 T "AY L1 1",

NE
2 T "ATLINE 2.2"
3 T "AT LINE 2
2

R X=1,3100
LINE 2,1
LINE 2.2

LINE 2.% -
LINE 2.1
LINE 2,2
LINE 2.3
LINE 2.4
LINE 2.2

LINE 2.7 =

X=1,510 2,200 2.1 I
LINE 2,2
LINE 2.4
LINE 2.2

RINE R
LINE 2.2
LINE
LINE

LINE

2.1

2.2

LINE 2.1 T = e - Ry e
2.2

LINE 2.1




]
#C
LI
&C
[]
sE
.
1,
o1,
#1,
L]
L1
c
1.
i,
1.
*Gn
X=
X=
X=
A=
X=
X=
THe

L ]
&T

X@¢
®

-

oC
oC
oC
oC
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A 'FOR' LOOP MAY BE TERMINATED AT ANY TIME IF A 'RETURN' COMMAND IS
ENCOUNTERED, THIS RETURNS gONTROL BACK FROM THE 'DB' OF THE REMAINDER
OF THE COMMANDS AFTER THE 'FOR', THUSI

A

1 F X81,10T "X=a",X, 101 (Xag),1,3)
2 T "THE FOR LOOP CAME WERE WHEN COMPLETED"11;0
3R

FOCAL=85 (V3D) 18=JuL=7?

10 F X=1,1817 "Xu",%, 031 (X=6),1.3)
2p T "THE FOR LOOP caME HERE WHEN COMPLETED™![40
g R T .

1,802
2.002
3.002
4.000

5.00¢ SR — = SR S e S

6.000
FOR LOOP CAME HERE WWEN COMPLETED

@)= 6,000

WHEN 'X' WAS EQUAL TO &, CONTROL WAS TRANSFERED TO LINE 1.3,

WITHOUT MAVING SEEN A CARRIAGE RETURN, THE RETURN COMMAND RETURNED

CONTROL IMMEDIATELY BACK T0 THE 'FOR' LOOP, BUT EXECUTION WAS
WAS STOPPED IN THE 'FOR' LOOP, AND CONTROL TRANSFERED T THE NEXT

#C FOCAL LINE (IN THIS CASE 1,2),
.
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At ‘LLuus FOR CERTAIN SPECIAL OPERafrnns TO BE PERFORMED WMIGK
TRANSCEND NORMAL ARTTWMETIC OPERATIONS, THESE OPERATIONS ARE ACCOVBL1SHED |
THROUGH THE USE OF 'FUNETIONS'. A 'FUNCTION' IN FOGAL ALWAYS BEGIAS
WITH THE LETTER 'F' (WENCE VARIABLE NAMES CANNOT BEGIN WITH THE LETTER)
AND HAVE A NAME (USUALLY 3 CHARACTERS) WHICH. FOLLOWS THE 'F', a 'FUNCTION!
ALSO HAS KN TARGUMENTY LIST WHICH IS ENCLOSED IN PARENTWESES FOLLOWING
THE FUNCTION NAME, SOME FUNCTIONS REQUIRE MORE ARGUMENTS THAN CTHERS,
DEPENDING UPON THE OPERATION PERFORMED BY TWE FUNCTIONS, IF A FUNCTION
REQUIRES ARGUMENTS, THEN THEY ARE PLACED INSIDE THE PlitNTHESES AND
ARE SEPARATED WITH COMMAS, A FUNCTION TAKES THE ARGUHENTS, PERFCRMS
A SPECIFIC OPERATION USING YHEM, AND ALL FOCAL FUNCTIONS RETURN 4S THEIR
VALUE A SINGLE NUMBER, A FUNCTION MAY APPEAR ANYPLATE [N AN ARTTRWETIC
EXPRESSION THAT A NUMBER COULO APPEAR, THE ARGUMENTS Tg A FUNCTION
MAY BE ANY ARITHMETIC EXPRESSION, INCLUDING OTHER FUNGTION VALUES, LET'S
LOOK AT A FEW SIMPLE FOCAL FUNCTIONS FIRST:

~ THE TFABS' FUNCTIUN TAKES UNE NUMERTC ARGUMENY AND THE VALUE IT
RETURNS I8 THE ABSOLUTE VALUE OF THE ARGUMENT, EXAMPLES:

FABS(w3),1 =
3.000

2+FABS(=3),!
5,200

FABS(B),1 s
8.006

FABS(=2.5092,1 . = e . i
5.000 - 2 ARg SR




-
*C
sC
*C
oC

o7

_2.088

- - PAGE 67 -

THE 'FINT' FUNCTION TAKES ONE NUMERIC ARGUMENT AND THE VALUE 1T
RETURNS I8 THE 'GREATEST INTEGER LESS THAN THE NUMBER'. THUS, TKE
VALUE RETURNED WILL HAVE NQ FRACTIONAL PART, THIS FUNCTION COEE NC
ROUNDING (SEE 'FINR' BELOW) ON THE ARGUMENT, EXAMPLES:

FINT(3,75),1
3.000

FINT(3.99).1
3.000 T/ MRS ¥ TV Sl Y Ty Ty ot i feir =

FINT(=3,14),!
~4.,009

FINT(B/2),!

FABS(L+FINT(w3.14)),!
3.o00

THE 'FINR' FUNCTION TAKES ONE NUMERIC ARGUMENT, ROUNpS TO THE X
NEAREST WHOLE NUMBER, AND TWEN PERFORMS THE "GREATEST INTEGER LESS THAN
THE NUMBER' OPERATION, EXAMPLES:

FINR(3,?75),!
4,000

FINR(S.990,1

4.000 i
FINT(=3,44),1 ' -
-4.00€

FINR(=3,14),1
-4.00¢

FINR(=3,5),]
-4.p00

FINR(Z.5),!
3.000

FINR(E/2),! F - = i h - I I s
3.000
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L

oC IT IS SOMETIMES USEFUL (FOR GAMES, SIMULATION, ETC.) TO HAVE THE

oC CAPABILITY TO GENERATE PSUEDO=-RANDOM NUMBERS, HOWEVER, WHEN BEEUGGIAG
oC (THE PROGCESS OF REMOVING MISTAKES) SUCH PROGRaMS, IT IS NICE TC GET THE
o SAME SEQUENCE OF RANDOM NUMBERS EACH TIME WE RUN THE PROGRAM, MHEM

oC THE PROGRAM IS THEN WORKING, WE WOULD LIKE 7O BE ABLE To GET A CIFFERENT .
oC SET OF RANDOM NUMBERS EACH TIME THE PROGRAN IS EXECUTED, THE TFRART — —
#C FUNCTION TAKES A SINGLE NUMERIC ARGUMENT, AND ALWAYS RETURNS A4S ITS VALUE
#C A PSUEDO=RANDOM FRACTION BETWEEN @ AND ‘1, [IF TWE VALUE OF

oC THE ARGUMENT 1S GREATER THAN #ERO, THEN THE RANDOM NUMBER GENERATOR

«C ROUTINE IS INITIALIZED 10 GIVE A FIXED SEQUENCE OF RANDOM

eC NUMBERS, IF THE VALUE OF TWE ARGUMENT 1S LESS THAN ZER8, THEN THE

o6 RANDOM NUMBER GENERATOR IS INITIALIZED TO GIVE A RANDOW = =

#C SEQUENCE (DIFFERENT EACH Tt;t: OF RANDOM NUMBERS, IF THE VALUE OF THE

of ARGCUMENT IS COUAL To 2ERO, THEN THE NEXT RANDOM NUMBER FROM THE SEGUENCE

oC 15 RETURNED, SOME £XAMPLESI

e FRAN(1) :

oC  THIS 'SET' COMMAND GALLED THE 'FRAN' FUNCTION WITH AN ARGUMENT

C GREATER TWAN ZERO, WHICH INITIALIZED THE RANDOM NUMBER GENERATOR 1O A FIXED
#C (REPEATABLE) SEQUENCE, MWOWEVER, THE VALUE RETURNED BY THE FUNCTION haS

oC 1GNORED, SINGE NO VARIABLE NAME SUBSTITUTION WAS INDICATED,

#C_MORE EXAMPLES:

[

«FoR 1=1,101T FRaAN(E@Y, 1
©.996
2.408 ' T = A »
9.497
e.647

—a——————————

-

oFOR Im1,181T FRANO)WT
2.533
2.944 R
P.861

~e8y— - -

0.743
473 :: S
2.239
¥.426 S
0,414
e.s88 —— T
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L
oFOR 1=1,121T FRANC),!

6.329
¢.021
£.247
h.789
a.638
9.953
2.141
2.578
B.642

g.721 o

#3 FRAN(1)

L

oF 1=21,183T FRAN(),]
2.996
2.4928
2.497
0.647
A.240
2.658
2.284
2.583
%.695
3,244

L ]

oF I=1,1037 FRAN(),}
2.533
2.944
0.861
n.667
6.743
2.473
2.239
g.426
Z2.414
£.588

®

oF 121,4037 FRAN() .1
8.329
2.021

“B.047
2.789
2.630
2.953
2.141
£.576
3.642
8.721
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L

: S . R .
%c NOTICE THAT THE SaME SEQUENGE OF RANDOM V W
pr R L LR S Bl AR QRTATNED SPTER

.
«5 FRAN(1)

-
R 5 1 [ O R M e — Sl

L]
oF 1=21,18)7 FRAN(),1
ﬂlw’?
2.531
v.495
0.531
2.423
@.153
2.904
o.058 .. — I, S——
i.2009

L]

5 SR
o A DIFFERENT SET OF RANDOM VALUES WAS OBTAINED AFTER

#f 'FRAN' WITH A NEGATIVE ARGUMENT, RANDOH Huaaznu Hrsﬂlg‘kh$ﬂglﬂst MAY BE

:c Da:;:?%ﬂ_g* thTlPL:lns lNDJOErlDOING APPROPRIATE SCALING FACTORS TO THE
€ FRACT ETURNED BY "FRAN', j ) “RANDOR T

+C INTEGERS WITHIN THE RANGE OF @-9: b TTRONOCE S RRTRINIAN

. A .

L]

oF 121,281T FINTCFRANC)#dB),1

___7.088
3.000
2.000
9.000 ST T
6.089
7.008

. ___7.000
0.200
8.008
e S
2.288
g.080 e e T

~ 1.p08

=EE ... SR =
4.000
3.000 - e
B.207
4.0080 ) e TR e =
5.200
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oC SOMETIMES WE NEED TO BE ABLE TO OUTPUT ANY CHARACTER WE WANT

#C TO AN OUTPUT DEVICE, OR BE ABLE 70 INPUT ANY CHARACTER WE WANT TO FROM

#C AN INPUT DEVICE, FOCAL HAS TWO SPECIAL FUNCTIONS FOR TWIS PURRCSE, THER
*C 15 o THING CALLED ASCII (AMERICAN STANDARD £ODE FOR INFORMATION

*C INTERCHANGE) WHICH ASSIGNS NUMERIC VALUE Y0 EacH OF THE POSSIELE

®C CHMARACTERS (THERE ARE 128 OF THEM], FOR INSTANCE TWE AScIl CODE FCR Tkg
#C CHARACTER 'A' IS 65, TWE ASCII CODES CAN BE FOUND IN ANY

*C COMPUTER REFERENCE pOOK, TWE 'FOUT' FUNCTION TAKES ONE NUMERIC ARGUMEMNT
4C IN THE RANGE @-255, AND OUTPUTS THE ASCI1 CHARACTER WHICH HAS TRAT NUMBER
$C AS ITS CODE NUMBER, THUS ANY CWARACTER CAN BE_OUTPUT WITH AN 'FOUT' FUNC
#C IF THE PROGRAMMER SUPPLIES {T!S ASCII CODE S THE ARGUMENT, _SOFE EXAMPLE

#8 FOUT(65)

*8 FouT(86dIT 1

L]

oF [=7,251S FOUT(65+])
ABCDEFGHIJKLMNOPORSTUVWXYZa
L}

&

#{ HaAVE YOU EVER WONRERES HOW YOU WOULD TYPE OUT & " TBOUBLE GUDTETY
®C HERE ARE SOME THINGS THAT DON'T WORK:

b = 1

T n

.
.T "

.T TN

L]
*C HERE IS SOMETHING THAT DDES WORK (KNOWING THAT THE &ASEII CODE KUMBER ——
*C FOR A DOUBLE QUOTE 15 34)1 )

s b e — SR -8 —_—

L]
#3 FOUT(34) . — e e
ng

LLCLELETL E S e .

L]
oF 121,1015 FOUT(34)
Ll



-
oC

oF
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FOCAL ALLOWS US To PRECEDE A SINGLE CHARACTER WITH A SINGLE QLOTE

MARK, AND THAT REPRESENTS A NUHBER WHOSE VALUE 1S

N A

THE ASC!! CODE FOR THE SINGLE CHARACTER, TWUS, WE DON'T REALLY KAVE TQ

KNOW WHAT THE CODE rOR A EMARACTER [S:

"’l
65,300

'8yl
66.000

34,000
1=22,2515 FOUT("asl)

ABCDEFGHIJKLMNOPQRSTUVHXYZe

L

]
oC
oC
oC
oC
.

THE 'FCHR' FUNCTION REQUIRES NO ARGUMENT, INPUTS ONE CHARACTER

FROM THE INPUT DEVICE (ANY CHARACTER), AND THE NUMERIC VALUE RETURKED
AS THE VALUE OF THE FUNETIGN 1S THE ASCI1 CODE NUMBER FOR THAT CHARACTER.

FOR EXAMPLE?

.
(13
‘!‘
L
L]
L ]
.
-
'E
c?
Wi

2eFCHR()

THE USER TYPED THE CHARACTER "A' FROM THE KEYBUARD.

' e e

A

1=1,1035 CTITsFCHRT)Y g
THERED




r

L]
L]+
oC
«C
L]
T
13¢
o
Ca¢
cat
co¢
Cet¢
Cat
Ccot
ca¢
cat
(o 1}
°

L ]
oC
L]
aF
¥l
L]

L]

#C
L ]
of

- W
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THE "'SER TYPED THE CHARACTERS 'HI THERE!' FOLLOWED BY A CARRIAGE
RETURN (THE 18TH CHARACTER), THE ASCI1! CODES FOR TWESE CHARACTERS
WERE STORED IN THE 'C' ARRAY, TO SEE THEM:

2= 11,202
1)e 72.0882
2)= 73.0880
Jle 32,208
4)= B4,200

5)= 72,000
&)= 69,000
7)e 82,000
8)= 69,200
9)= 33,000 o
)s 13,000

To WRITE THE CHARACTERS BACK OUT! " IFRad.

1=1,1835 FOUT(CC(IN
THERE!

TO SEE ONLY THE FIRST 5 CHARACTERS: G 3

1=1,518 FoUT(c(I)¥
THe

FOCAL WAS MORE POWERFUL chlLlTIT!S FOR THE H;NIPULaTIoN oF Cha!AETEFS
WHICH TS EXPLAINED IN DETAIL LATER, THE "FOUY' AND 'FCHR' FUNCTIONS —
ALLOW THE PROGRAHHER TO GET BY THOSE SEEMINGLY IMPOSSIBLE QUESTIONS
SUCH AS "KOW CAN I TNPUT/OUTPUT THIS STRANGE CHARACTERTW,
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L

“C rncaL HaS THE ARILITY TO tnnusrsn INFORMATION TO, ANp OBTAIMN INFCRe

o0 MATION FROM, VARIOUS DEVICES THAT THE USER MAY MAVE ATTACHED YO KIS

#C COMPUTER SYSTEM, THE VARIOUS HARDWARE DEVICES ARE ASSIGNED MUMBERS BY

o THE FOCAL SYSTEM, THESE ARE POSITIVE NUMBERS IN THE RANGE OF 2-127,

sf THE PROGRAMMER MAY INDEPENODENTLY CHANGE WHICH DEVICE FOCaL -

«C IS5 INPUYTING FROM OA OUTPUTYING TO AT ANY GIVEN INSTANT, THROUGK THE

#C USE OF THE '"FIDV' AND 'POOV! PUNCTIONS, THE 'F1DV' FUNETION STCRES

«f AWAY THE CURRENT DEvICE NUMBER OF THE CURRENT INPUT DEVICE, THWEM TAKES

of THE SINGLE NUMERIC ARBUMENT A8 THE DEVICE NUMBER OF THE pEVICE TQO MAKE

oC THE CURRENTLY ACTIVE INPUT DEVICE, THE 'FOOV' FUNCTION STORES AWAY

#C THE CURRENT DEVICE NUMBER OF THE CURRENT OUTPUT DEVICE, THEN TAKES THE

#C SINGLE NUMERIc ARGUMENT AS ¥HE DEVICE NUMBER OF THE DEVICE TU MAKE THE

#C CURRENTLY ACTIVE OUTPUT DEVIGCE., FURTHER INPUT/OUTPUT WILL TAKE

#C PLACE "SING THE NEW DEVICES UNTIL EITHER A DIFFERENT DEVICE

#C IS MADE CURRENT THROUGH A NEW CALL TO 'FIDV'/'FOOV' OR 4 '"RESTORE INPUT!

#C (ABBREVIATED 'R 1') OR TRESTORE OUTPUT' (ABBREVIATED 'R 0') COMMAND IS

#C EXECUTED, WMIcH RESTORES THE INPUT/OUTPUT DEVICE BACK TO WHAT IT WaS
“#C JUST PRTIOR TO THE LaST YFIQVT/Z'FODV'", IN THE FOLLOWING EXAHMPLES, ASSUFE

#C THAT THE GURRENT Iuruv DEVICE 18§ DEVICE NUMBER 3, AND THE CURRERT CUTPUT

#C DEVICE IS DEVICE NUMBER 3,

L ]

L]
*C IN ORDER TO WRITE MY FOCAL PROGRAM TO OUTPUT DEVICE @)
L]

L ]
S FOOVIB)IWIR O
C FOCAL=69 (VID) 18=JuL=7? B &

€ IN DRDER TO OUTPUT BOME NUMBERS TO OUTPUT DEVICE 87 e

#F I=1,18i5 fI'JI:I\‘(SHT 1.,15R O
1.900
2.000
S e s s e A
4,029
5.000 — - ; I | |1 <.
6.000

— TaEPE ! - =
8.202
§.208 R T T
18.p00

."ses e




s
*oF 1=1,1015 FODV(O)IT 1,15R O
1.208
2.e04
3.e00
4.009
5 'gge
6.002
7.200
8.000
9.2082

10.209
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L]
oC TO INP'T 1@ CHARACTERS PROM INPUT DEVICE @t

*1,1 S F
*1.2 F 1
1,3 R |

.
ol

C FOCAL®65 (V3D) 18-JuLs7?

[pvta)
e

1,121s cl1)=FcHR()

1.18 § FlOV(O)
i.28 F l'lliﬂls CUIYaFCHR()

1.30 R

*G_

ABCDEFGH] Je

-

oT §

18¢ @)= 11,020
cee 1)= 65,022
C3( 2= 64,090
cét 3= 67,222
€3t 4)=  &B8,220
cdt 5)= 69,000
Co( 6)= 78,0020
cdt¢ 7¥= 71,000
cA¢ 8)s 72,300
co¢ %)= 73,020
Cari0)= 74,0820

L]

oF 1=1,1835 FOUT(C(I))
narnzrsﬂldo

uEﬁASE ALL
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.

o SOMETIMES IT 1S NECCESSARY TO '"INITIALIZE' A DEVIGE BEFORE 17

«C CaN BE USED To TRANSFER DATA, SOME DEVICES REQUIRE IT, DTMERS CON'T,

#C FOR EXAMPLE, CASSETTES DO REQUIRE INITIALIZATION TO ALLOCATE BUFFER

#C SPACE FOR DATa STORAGE, ETc,, BUT TELETYPES MaY NOT REQUIRE ANY

®C INITIALIZATION IN ORDER TO BE USED, (THE TELETYPE INTERFACE MIGHT,
«C HOWEVER), aNYWAY, 1T 18 GooD FOCAL PROGRAMMING PRACTICE

®C TO '"INITI4L1Z2E' ALL DEVICES BEFORE DATA TRANSFER TAKES PLACE, THIS IS
#C ACCOMPLISKED USING THE 'FINI' AND THE 'FINDY FUNGTIONS, FIND' cALLS

#C o CEVICE DEPENDENT ROUTINE WITHIN FOCAL TO INITIALIBE A GIVEN DEVICE

oC FOR INPUT, TFINO' calLS a DEVICE DEPENDENT ROUTINE WITHIN FOCAL TO

«C INITIALIZE o GIVEN pEVICE FOR OUTPUT, THE pEVIGE NUMBER OF TWE DEVICE
«C IS THE VALUE OF THE SINGLE ARGUMENT, SOME pDEVIGES MUST ALS0 BE *'GLOSEQY,
C OR TOLD THWAT INPUT/0UTPUT 18 OVER, S0 THAT THEY

oC CaAN FINISH aANY INCOMPLETED TRANSFERS (BUFFERED CASSETTE 1-0 18 CANE EXAMPLE),
#C THE DEVICE CAN BE 'cLOSED' @Y THE USE OF THE 'FcL!' FUNEGTION IF THE

oC DEVICE WAS INITIALIZED FOR INPUT, OR THE 'FcLO' FUNETION IF THE DEVICE

oC WAS INITIALIZED FOR OUTPUT, THESE FUNCTIONS ACCEPT A SINGLE
#C NUMERIC ARGUMENT WHIcHM IS TWE DEVICE NUMBER 6F YHE DEVIcE TO 'CLOSET,

#C IT IS GOOD FOCAL PROGRAMMING PRACTICE TO 'CLOSE' A DEvVIge

#C WHEN ALL INPUT/OUTPUT TO THAY DEVICE WAS BEEN COMPLETED, SOME

®C EXAMPLES!

.

. L
«F &
:1[1 S FIND(L) ,FODV(1);W)S FELOILIIR D
p
€ FocaL=65 (VID) 18-JUL=77 = = o

1.1 S FIND(1),FODOVIL)iWiS FPCLOTINIR O s TEl= e

.

oC  THE ABOVE SEQUENCE WILL INTTIALIZE DEVICE NUMBER § FOR OUTPUT,
eC SET DEVICE NUMBER 1 AS THE cURRENT OUTPUT DEVICE, WRITE THE ENTIRE

o FOCAL PROGRAM TO THE DEVICE, CLOSE THE DEVIGE, AND RESTORE THE

C OUTPUT DEVICE BACK TO WHATEVER IT WAS BEFORE THE 'FODV', IF

oC DEVICE i WAS A CASSETYE, THE ENTIRE FOCAL PROGRAM WOULD HAVE o

oC BEEN STORED ON THE CABSETTE, X

L]
®ERASE ALL
.




L
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THIS ALLOWS THE USER TO SYORE FOCAL PROGRAMS AND DATA ONTO OTHER
DEVICES THAT MAY BE CONNECTED TO HIS COMPUTER,
WHICH DOES WAVE SOME SPECIAL SIGNIFICANCE TO FOCAL. THAT IS THE
USER'S CONSOLE DEVICE (THE DEVICE THAT HIS CONSOLE KEYBOARD AND
OUTPUT DEVICE, TELETYPE, CRT, ETC, IS CONNECTED T0), ALL ERROR

MESSAGES 4RE OQUTPUT TO THE USER'S CONSOLE

THERE 15 ONE DEVICE

DEVICE, THE USER FAY

CHANGE HIS CONSOLE pEVICE TO BE ANOTHER DEVICE ON TWE COMPUTER
SYSTEM WITH THE 'FCON' FUNCTION,
NUMERIC ARGUMENT ANp THAT NUMBER (0=127) BECOMES THE NEW

CONSOLE DEVICE NUMBER,

THIS FUNCTIGN

ACCEPTS A SINGLE

THAY DEVICE STAYS THE CONSOLE DEVICE UNTIL

CHANGED BY THE USER WITH ANOTHER 'FCON' CALL. A NEGATIVE ARGUMEAT
To 'FCON' DDES NOTHING, BUT RETURNS THE DEVICE NUMBEER OF THE CUFRERT
CONSOLE DEVICE. SOME EXAMPLES:

TO FIND OUT WHAT THE CURRENT CONSOLE DEVICE'S NUMBER IS:

Pi:DN(-'il.I

ToO MOVE THE CONSOLE To DEVICE 21

FCON{E)

THE CURRENT CONSQLE DEVICE 1S DEVICE @, BECAUSE!
FCON(®1),1

¢.000

TO GO BACK T0 DEVICE 3 AS THE CONSOLE:

FCON(3)




“THE RANGE ©0-285, 'BYTET
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FOCAL ALLOWS FOR THE PROGRAMMER TO MANIPULATE 'BYTE' OR

"CHARACTER' STRINGS, AND PROVIDES SEVERAL FUNCTIONS WHICH FACILITATE

SUCH OPERATIONS, LET'S LOOK AT 'BYTE' STRINGS FIRSY, UP TO THIS -

POINT, ONLY NUMERICAL INFORMATION HAS BEEN READILY MANIPULATED, EVEN

THE 'FOUT' AND 'FCHR' FUNCTIONS USED NUMBERS TO

REPRESENT THE CHARACGTERS, THE MAIN PROBLEMS ARE THAT THE "FOUTT AND

'FCHR!' FUNCTIONS GIVE THE USER LITTLE FLEXIBILITY IN MANTIPULATIANG

SERIES OF CHARACTERS OR 'EYYES', AND TO STORE A CHARACTER AS A

NUMBER IN 4 NUMERIC VARIABLE NAME TAKES ABOUT 7 TIMES THg AMOUNT OF

COMPUTER MEMORY STORAGE THWAN MORE OPTIMAL METHODS, THUS

FOCAL ALLOWS THE USER TO DEFINE AND USE 'BYTE' OR 'STRING' VARIABLES,

A% THEY ARE CALLED, A 'SYRING' VARTABLE TS A SEUGUENTIAL SERIES

OF 'BYTES' STORED IN THE COMPUTER'S MEMORY, IN GENERAL, NUMBERS

IN THE RANGE @-253 MAY BE SYORED IN EACH 'BYTE' POSITION, IF THAT NUMEER

WERE TO BE AN ASCI! CODE NUMBER, THEN A CHARACTER COULD aALSO BE

STORED THERE, FOCAL DOES NOT CARE WHAT THE INFORMATION 1S OR

WHAT 1T REPRESENTS, A 'BYTE' STRING IS JUST au SERIES OF NUMBERS IN
STRINGS ARE GIVEN VARIABLE NARES, JUBT LIRE —

NUMERIC VARIABLE NAMES (A=Z FOR FIRST CHAR, BUT NOT F, g@-7 FOR SECOND CHAR,

SEE EARLIER DISCUSSION OF VARIABLE NAMES), HOWEVER A 'g' IS ADCED TC THE

NAME IN ORDER TO IDENTIFY THAT VARIABLE NAME AS REPRESENTING A4 STRING

OF BYTES, THUS 'A' IS & NUMERIC VARTABLE AND "AS' IS A BYTE VAR1ABLE,

THE SUBSCRIPT USED WITH THE BYTE VARIABLE DETERMINES WHIcH BYTE

IN THE STRING IS BEING REFERENCED (THE FIRSY gYTE IS SUBSCRIFTEC ®, TRE

SECOND 1, THE THIRD 2, AND 80 ON), A BYTE STRING MAY HAVE UP TC 258

BYTES STORED IN IT, IF A BYTE STRING HAS NOT BEEN ASSIGNED A LENGTH, s

(SEE 'FISL' FUNCTION), THEN THE DEFAULT LENGTH OF 72 BYTES 1S ASSIGNED

To 1T THE FIRST TINE THAT 1T 1S REFERENCED. ALSO ALL BYTES IN A STRING

ARE INITIALI12ED TO THE ASCI1 CODE FOR A BLANK (32), WHEN FIRST

INITTALTZED., HERE ARE SONME EXAMPLES WHICH TLLUSTRATE STRINGS IK TRE —

MOST PRIMITIVE MANIPULATIONS, IF A STRING VARIABLE 1S USED [N AN ns ¥

ARITHMETIC EXPRESSIoN, THEN THE VALUE OF THAT VARIABLE IS THE NLFERIT

VALUE OF THE BYTE STORED YHERE (@=235), IF A CHARACTER 1S STORED

THERE, THEN THE NUMBER WILL BE THE ASCII CODE NUMBER FOR THAT CRARACTER,
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]

#C SOME EXAMPLES:
L]

°S AS(Q)u6S

L

T §

[ ADsz™a "
A y ;

L]
»c REMEMBER THE ASCII CODE NUMBER 65 REPRESENTS THE CHARAGTER 'A'.

i -s AS(1)m66
| of ]
AJS="AB n

| eer i e I
&5 As(2)='C
+T §
AJS="ABC "

L ]
o7 AS(1),!
66.008

.
o7 AS(2),!
g A 67.000

[}
#S FOUT(AS(4))
%z Tl A
i »
of 1=0,2515 AS(])=V4e] =S ; i S
«T 3

lﬂleNABCDEFGHIJKLHNGPORSTUVHI’YI "
T, 18¢ 2)= 26,000 i S e i e

L ]
5 Ee—
"
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. : AT SNt 5 s o
sC THE '§' OPTION OF THE 'TYPE' COMMAND OUTPUTS THE BYTE STRIANG
oC ASSUMING THAT ASCI! CWARACTER CODE NUMBERS ARE STORED IN EACk BYTE
#C POSITION, NOTE THAT 'AS' AND 'AS(2)' ARE THE SAME THING,
#C NAMELY THE FIRST BYTE IN THE STRING WHOSE NaME IS 'A' (OR 'a@', SINCE P
#C THEY ARE THE SAME, AGAIN REFER TO EARLIER DISCUSSION OF VARIABLE NAMES).,
-
#C  IF WE WANTED TO CoPY THE CHARACTERS IN 'Ag§' INTO ANDTHER STRIMG,
oC SAY 'BS', A CRUDE WAY TO DO TWAT HIGHT BE!
-

L]
of [u0,711S BSCLI®AS(I)

L]

oT S _ .
AQS="ABCDEFGHIJKLMNOPGRSTUVWXYE : ) el "
16t @)= 72,.8a8 i

Ba8="ABCOEPGH I JKLHNOPQRS TUVNXYZ : "

L]

*
#C  WE COULD INPUT 1P CWARACTERS INTO "AS" BEGINNING AT SUBSCRIPT J#
*

L]
oF 123,13)S ASCIISFCHR()
WELLO,OVERT®

.

oT S B

AZs="ABCHELLD,OVERIOPQRSTUVHXYE & B ] ne
19t @)= 14,290 L
BEs="ABCUEFGHTJRLHNDFURSTUVHXYE o

bt - - -— ——— S _————— - —
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L]

“C THESE ARE VERY cRUDE MANIPULATIONS OF THE CHARACTERS, LET'S NOW

sC LOOK AT SEVERAL FOCAL FUNCTIONS WHICH ALLOW MQRE CONVENIENT MANIPULATICN
#C OF CHARACTER STRINGS, THE TFISL' FUNCTION ALLOWS THE LENGTH OF

¢C A CHARACTER STRING T0 BE DEFINED, THE FIRST TIME [T Is REFERENCED, 1IT

#C ALLOWS THE PROGRAMMER TO SET ASIDE IN THE COMPUTER'S MEMORY ONLY THE
*C THE NUMBER OF BYTES HE NFEDS (PROGRAMHER HAY NEED MORE, oR LESS, THAN THE
#C DEFAULT ViLUE OF 72), THE 'FISL' ACCEPTS AN ARBITRARY NUMBER OF ARGUMENTS
#C IN PAIRS, THE FIRST ARGUMENT OF THE PAIR [§ A NUMERIC VALUE WHICH 15 THE
#C NUMBER OF BYTES TO SET ASIDE IN MEMORY FOR THE SPECIFIED STRING, AND THE
®C SECOND ARGUMENT OF THE PAIR 18 THE NAME OF THp STRING VARIABLE., ANY NUMBEI
#C OF STRING VARIABLE'S LENGTHS MAY BE INITIALIZED IN ONE caLL TO 'FISL' .
#C BY JUST PLACING MORE ARGUMENT PAIRS TN THE CALL, TN ORpgR FCR THE 'FISL’
¢C TO WORK, THE CALL MUST BE THE FIRST TIME TWAT THE SPECIFIED STRING

oC VARIABLE WAS BEEN REFERENCED IN THE FOCAL PROGRAM, SOME EXAMPLES:

L]

SERASE ALL
L ]

T §

8 FISL(16,A8,20,B5)
L ]

AQgsn "
Bos=" .
[ ]

e -
®C  THIS CALL SET ASIDE 16 CHWARACTERS FOR 'AS' AND 28 CHARACTERS FOR 'Bs',

o ALL THE BYTES WERE SET Y0 CONTAIN THE &S CODE FOR A SPFACE.,

8C THE STRINGS MaY BE uSED NOW I
L ]

oF 122,15i5 AS([)s'Ae]
aT 8

ABs="ABCOEFGHIJKLMROPM —
Bog=" "

13¢ )= 16,200 i o i L T

L ]

’ _ = , i s
o SO IF THE PROGRAMMER ONLY NEEDS A STRING WITH 5 BYTES IN IT, ,

*C ONLy 5 BYTES WEED To BE ALLGCATED, ONCE A STRING WAS BEEN ALLOCATED, THEW

$C I7'S LENGTH MAY NOT BE CHANGED UNTIL THE VARIABLE LIST Is eRASEc,

L]




~ oL SOME EXAHPLESS e
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oC IT 1S USEFUL TO BE ABLE TO INPUT STRINGS FROH TWE INPUT DEVICE.

#C WHATEVER KIND OF DEVIEE [T MIGHT BE, THE 'FSTI! FUNCTION ALLOKS THE

#C INPUTTING OF CHARAGTERS FRoM THE INPUT DEVICE AND THEIR STORING INTO &

aC STRING VARIABLE. THE 'PSTIt FUNCTION HAS TWwO MANDATORY ARGUMENTS, AAD
#C Al OPTIONAL THIRD ARGUMENT, THE FIRST ARGUMENT IS THE MaXIMUM

#C NUMBER OF CHARACTERS YO INPUT, THE SECOND ARGUMENT IS YME =~
#C STRING NAME AND SUBSCRIPT POSITION TO START PLACING CHARACTERS

8C FROM THE INPUT DEVIGE INTO THE STRING, THE THIRD ARGUMENT, IF BUPFLIED,

#C 15 AN ASC!I CODE NUMBER FOR A SINGLE CHARACTER,

THIS CHARACTER

oC IS CALLED THE '"TERMINATION €HARACTER', IF THE TERMINATION CHRARACTER IS
oC READ FROM THE INPUT DEVICE, INPUT STOPS AND THE FUNCTION RETUANS, THE
o TERMINATION CHARACTER IS NOY STORED INTO THE STRING, BUT THE VALUE _

#C RETURNED gY THE 'FSTI' FUNCTION IS THE ACTUAL NUMBER OF CHARACTERS THAT
oC WERE TRANSFERED FROM THE INPUT DEVICE AND STORED INTO THe STRING., IF

#C THE INPUT DEVIGE IS THE CONSOLE DEVICE, THEN RUBOUT PROpESSING WILL TaKE

#C PLACE, ALLOWING THE THE 'TRUBBING OUT' OF TYPING MISTAKES,

L]
sERASE ALL
L]

#1.1 E
“ei.2 S FISLUZE,4%,20,88) 18 ZeFETI(20:A8.,7X)
ol

C FOCAL®68 (V3D) 18eJuLe77
o

18 £
1.20 5 FISLU20,AS, 20,880 7S ZaFSTI(20: A%, ™00

#0n = o
HELLOX#®
L]

oT §

Ags="HELLO »

Ba!ﬂn = S - e S

20t @)= 5,080
L]
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- . b L L ERETE e e I
(3] THE TERMINATION CHARACTER IN THE 'FSTI! WAS AN *X', WHICH MEANT THAT
#C CHARACTERS WOULD BE TRANSFERED FROM THE INPUT DEVICE (KEYBOARD 1N THIS
| sC CASE) INTQ 'Ag' BEGINNING AY SUBSCRIPT @, UNTIL EITHER 20
- | #C CHARACTERS HAVE BEEN TRANSFERRED, OR UNTIL THE TERMINATION
*C CHARACTER 'X' HAS BEEN READ FROM THE INPUT DEVICE, THE VALUE RETURNED
T eC BY THE FUNCTION 1S THE ACTUAL NUMBER OF CHARACTERS TRANSFERRED ( IN THIS
| oC CaSE 5), THE TERMINATION CWARACTER 'X' IS NOT STORED IN THE STRING,
#C MORE EXAMPLES
L ]
.G
{ ABCOEFGHIJKLMNOPQRSTe
L]

«T 3

| AJS="ABCDEFGH] JKLMNOPQRST
| Bag="

29( 0)= 20.%20
| L]

i L1

e ~E LR RS TR S -

"
"

.
oT §

Apg="
SH!" ¥ o .
20¢ @)= 2.%0@ :

L]

‘ %
*C__ IN THIS CASE NO CHARACTERS WERE TRANSFERRED, BECAUSE THE TERMINATION

T #C CHARACTER WiS INPUT A8 YHE FIAST CHARACTER READ, o
L]

- " = e e

L

oG

-4 e it | L Y
® o i e ey B g

T § ks =

lasg“!!! P e w R TR e T e e Ci s e R

Bag=" "

20t B)= 3,800 TR - e ™ Hhi i e
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Ll
*4 1,2

1.22 5 FISL(22,4%,20,R8)3S ZaFSTI(20,A5(2),'%)
L1

C FOCAL=6% (VID) iB=Jul=7Y =i st

112 € )
1,20 S FISL(20,A8,20,88):8 #afST1(20,A8(2),'X)
oﬂg
BlnXe
L]
T 8
A@s=" BCD o hid
Bdg=" "

20t p)s  ¥,000 N T
=

L
®C THE CHARACTERS WERE STORED IN 'A$' BEGINNING AT SUBSCRIPT POSITICN
&C 2 (THE THIRD CHARACTER), RUBOUT PROCESSING IS ALLOWED ONLY IF THE

C CONSOLE IS THE INPUT DEVICE, EXAMPLE:

B
G

NOW ISNNNAANTHIS 1S A TESTXe
-

T §

ABS=™ THIS TS 4 TEST — ™
Ea““ "
Z0( v)= 14,000 - o g —
L]




THE 'FPSTO' FUNCTION
To THE QUTPUT DEVICE,
IDENTICAL, EXCEPT THAT
BEGINNING AT THE SPecIFIED SURSCR

DEVICE, UNTIL

'FSTO! IS THE

EITHER THE MAXIMUM NUMBER HAVE BEEN O ', OR U :
TERMINATION CHARACTER HAS BEEN READ FROH THE STRING, THE TERWINATTOM
CHARACTER IS NOT SENT TO THE
ACTUAL NUMBER OF

IN 'FST0!

- PABE B35 -

ALLOWS STRINGS TO BE TRANSFERRED EFFICIENTLY
THE ARGUMENTS TO THE 'pSTI! AND '"FSTO' ARE
CHARACTERS ARE READ FROM THE STRIMNG
IPT POSITION, TRANSFERRED TO THE OUTPUT
UTPUT, OR UNTIL THE

GUTPUT DEVICE,

MOTEY IF THE FIRST ARGUMENT TO AN 'FSTI' oR 'PSTO! IS NULL

(A COMMA, BUT NOTH
NUMBER IS INFINITE

ADVISABLE,
SOME EXAMPLES!:

AQsa" THIS IS 4
B2gen

Z0( @)=
L]
8 Z=FSTO(&,28(2))

14,000

THIS»
L

.
sC

o8 ZaFSTO(14,A8(2))

FOUR CHARACTERS WERE
_#C THE OUTPUT DEVICE,

THiS IS A TESTs
L]

&
()]
T

AS(18)=7,
s

Ags=" THIS IS A
Bgg="

23 p)m

_ 14,000

ING BEFORE I1T), THEN THE MAXIMUM 3 N
» 1IN THIS CASE A TERMINATION cHARACTER IS

THE VALUE RETURNED gY
CHARACTERS TRANSFERRED TQ THE OUTFUT CEVICE,

TESY "
"

TRANSFERRED FROM "A$' GEGINNING AT SUBSCRIPT 2, T0

TEST,

L
o5 ZaFSTO(,AS,',)

a
T

Adg=" THIS IS A
Bog="

31 @)e

[
oC
C
o0
oC
oC
oC
..

16,000

THERE WAS No MAXIMUM, S0 CHARACTERS WERE

THIS IS A TESTs

TEST, — w
"

THE OUTPUT DEVICE UNTIL THE TERMINATION

STRING, TYHE TERMINATION CHARACTER WES NOT
BY THE FUNCTION (16) WAS THE NUMBER OF CHAR

THE "FSTI' AND 'FSTO' FUNCTIONS ARE VERY EFFICIENT TIME-WISE

AND SHOULD BE

USED FOR INPU

AND OUTPUT OF CHARACTER STRINGS WHENEVER POSS

TRANSFERED FROM 'AS' TO
CHARACTER ',' WAS READ FROM THE

OUTPUT, AND THE VALUE RETURNED
ACTERS ACTUALLY OUTPLT,
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-

#C SOMETIMES IT 15 USEFUL F0 LOOK FOR A CERTAIN GROUP OF CHARACTERS

#C T0 SEE IF THEY ARE CONTAINED WITHIN A STRING ofF CHARACTERS. LET

#C US ASS!'ME WE WAVE THE FOLLOWING STRING VARIABLES!

L]
oE A
[ ]

#S FSTI(,A8,'.)
NOW IS THE TIME FOR ALL GOOD NEN TO COME TO THE AlD,®

[ ]
®S FSTI(,BS,':)
MEN;*

L]
T 5 )
AGE="NOW IS THE TIME FoR ALL GOOD MEN Tq COME TO THE AID

B@s="MEN
"

. ,
#C  THE CHARACTERS BETWEEN SUBSCRIPTS @ AND 2 INCLUSIVE ('MEN') Th 'gs’
#C CERTAINLY ARE A SERIES OF CWARAGTERS, IF WE WANT TO HAVE FOCAL

#f SEARCH 'AS' (@=71), LOOKING FOR THE CHARACTERS 'MEN', WE
#C 'FSLK' FUNCTION. ExAMPLE!

WOULD LSE THE

L]

o8 F=FSLK(BSTD),688(2Y, AS(EY,AS(TLYT
L ]

*T §

APS="NOW 1S THE TINE FOR ALL GOOD MEN TO COME TO TWE AID
B2s="MEN

T ROC @) 29,000 T o
L]




L]

oC
+C
*C
sC
oC
*C
*C
«C
oC
oC
«C
aC
L1+
oC
-

*S
LAl
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THE VALUE RETURNED BY THE FUNCTION S THE SUBSCRIPT IN "A%' WHERE THE
CHARACTERS 'MEN' WERE FOUND, THE 'FSLK' FUNCTION REGUIRES ThO FAIRS
OF ARGUMENTS, THE FIRST FpAIR DEFINES THE BEGINNING AND ENDING FCINT OF
SOME CHARACTER STRING WWNICH 18 A SUBSET OF 4 STRING ¢IN THIS CASE
'BS' FROM BYTE @ THRU BYTE 2), THE SECOND FAIR = -
DEFINES ANOTHER BEGINNING AND ENGING POINT OF THE CHARACTER STRING TC
SEARCH (IN THIS CASE 'AS' FROM BYTE B THRyU BYTE 71), THE SECONC STRING
IS SEARCHED, LOOKING FOR Tup FIRST STRING To gE FOUND SOMEWHERE WITHIN IT,
IF THE FIRST STRING I8 FOUND, THEN THE VALUE RETURNED BY THE FUACTION
IS THE SUBSCRIPT OF WHERE TME MATCH WaS ENCOUNTERED, IF It WaS nOT
FOUND, THEN THE VALUE -i 1§ RETURNED AS THE VALUE OF THE FUNCTICH, _y,
THUS ONE cAN INPUT 4 BTRING FROM THE KEYBOARD, CHECK 10 SEE IF IT I8
ONE OF & KNOWN SERIES OF WORDS, AND PROCEED ACCORDINGLY,
MORE EXAMPLES:

2=FSLK(BS,B5(2),A5(20),A8(42))
s ’ =

ABS="NOW 1S THE TIME FOR ALL GOOD MEN TO COME 10 THE AJD
BAs="MEN
2d¢ 2)= 29,200

T

Z2FSLK(BS,B5,A8,AS(71))

ADS="NOW 1S THE TIME FOR ALL GBOD MEN TO COME 1O THE AlD
BES="MEN :

20¢ e)s 13,000
L ]

L]

*C
L]
[ ]
#8
o7

THE 'M' HWaS LOCATED AY CHARACTER SUBSCRIPT R BN T A T S e s

2aFSLK(BS,85(2),A5(30),A8(42))

A2e="NOW T3 THE TIME FOR ALL GOOD MEN TO COME TO TWE AI0 — ——— ——
BOS="MEN ] . |
20¢ 2i=s  =1,300 b e W
L ]

L]
oC
sC
]

THE CHARACTER STRING "MEN' WAS NOT LOCATED WITHIN "AS' SUBSCRIPTS
36-48, %3 B 171 A e ¢
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oC WE WILL NOW LOOKk AT A VERY PONERFUL FACILITY OF FOCAL, THE ABILITY ~
«C TO pO INPUT AND OUTPUT TO STRING VARIABLES AS IF THEY WERE HARDWARE

#C INPUT AND OUTPUT DEVICES. WE MAY SET A STRING VARIABLE (BEGINNIANG AT

# A CERTAIN SUBSCRIPT) TO BE OUR CURRENT [NPUT DEVICE OR DUR CURRENT OUTPUT -
of DEVICE WITH THE 'FlIpV' OR 'FODV' FUNCTIONS (DESCRIBED EARLIER), WHEM THIS
©C 15 DONE, INFORMATION WILL gE READ OR WRITTEN TO THE STRING

ef VARIABLE WITH ANY FOCAL COMMAND THAT DUES INPUT OR OUTPUT, ~SOWE EXAFPLES)
L

L]

oE A

L ]

¢S FODV(AS)IT "THIS IS SOME INPORMATION"iR O

*T §

AZ§="THIS 1S SOME INFORMATION .

L]

°

35 FOOVIASTTY YHARY RAD & LITTLE LAME, IT'S FLEECE WAS WHITE AS SNCWTIRO
«T §

AZS="MARY HAD A LITTLE LAMB, [7'S FLEECE WAS WWITE AS SNOW "

[ ]

]
¢35 FODOV(ASTZ))IT "XXXWR 0 —— B s BT

a7 §

AZS="MAXXXHAD A LITTLE LAMB, 17'8 FLEECE NAS WHITE AS SNOW "
. 1 : . im0 I
e WE CAN PICK UP WHERE WE LEFT OFF IN THE STRING BY CALLING THE =«

of TFIOV' OR 'FOOVY WITH A NEGATIVE ARGUMENT?

L
#S FODV(=1)JT "YYY"IR 0 it = - — SN
T 8

ADS="MAXXXYYY A LITTLE LAMB, 17'S FLEECE WAS WHITE AS SNOW "
L
-

#S FOOV(e1)IT "THIS IS NEATI™;R O

L
aT % F— e TS ES TS

ADE="MAXXXYYYTHIS IS NeAT!8, IT'S FLEECE WAS WHITE AS SNOW i
L]
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-

#»5 FOOVIBS)IT %1,2+21R 0
L]

o7 3

ADS="HAXXXYYYTHIS 1S NeaT!B, 11'S FLEECE WAS WHITE AS SNQW
Bos="d
L]

)
5 FOOVI(BS(2)))T 2*31R O
»T 3

APR="MAXXXYYYTHIS 1S NeaY!B, 17'S FLEECE WAS WHITE AS SNoW
B@g=r4 B
*

L]
ef 1T 15 NOT NECESSARY IN FOCAL TO HAVE SPECIAL FUNCTIONS TO CONVERT
#C NUMBERS TO CHARACTERS AND CHWARACTERS TO NUMBERS!

L]
S ps(1)m', I8 BS(3)a',
T §

AZS="MAXXXYYYTHIS IS NEAT!B, I1'6 FLEECE WAS WHITE AS SNOHW

Blg="4,8,

»

*

of WATCH THISI
.

L ]
5 FIOVIBE)JASK X, YIR 1
L]
*T 3

AQs="HAXXXYYYTHIS IS NEAT!E, [Y'8 FLEECE WAS WHITE AS SNOW » -
B80§="4,8,

X2t @rs4
Yot @)=8
L ]
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" e e I e el e e
«C  CONSIDER THIS:
.

¢ERASE ALL
]
S FOOUV(ASYIT wSOME DATL IN A STRING™MIR O

L]
+T 5
AJs="SOME DATA IN A STRING ' -

3 =it R e AT o e e bt s
oL To COPY 'AS' INTO 'BS'!
.

#5 FIDV(AS),FSTI(72,885)1R 1
.

oy : .
AZg="SOME ODATA IN A STRING o
B2g="SOME DATA IN A STRING "

L]

[]+ THIS SEQUENCE SETS 'AS' AS THE GURRENT INPUT DE?IBE. AND THEN THE

&f 'FSTIT INPUTS 72 CHARACTERS FRONM THE CURRENT INPUT DEVIEE AND STORES THEW
oC INTO 'BS', BEGINNING AT SUBSCRIPT @.

®

oC CONSIDER THISI:

&

ls FODVICSIIT "7 d+X,im0iR O

nT $ e o = P | -
APg="SOME DATA IN A STRING

EISEYSUNE ORTA N ACEIRING - - 7 T e e s s r e e W
cas=nT 14X,
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*

#C NOTICE THAY SOME cHARACTERS 'T 1+X,!' HWAVE BEEN PLACED IN 'CS' AND THAT
#C A CARRIAGE RETURN HAS ALSO BEEN PLACED THERE (RIGHT AFTER THE '1'),

#C NOTICE THAT THE CHARACTERS IN 'CS' FORM A VALID FOCAL COMMANC SEGUENCE, TI
*C SEQENCE WOULD BE PERFECTLY VALIO IF IT WERE TYPED IN BY THE

#+C USER OR

#C THE CARR
#C STORED IN THE STRING,

*
00 C3
i

L]

T %5.031S
L ]

#+0n cS$

_ 6.p82
#F X=3,9)0
1.002
2.00@
J.000
4.000
5.000
4.008
7.000
B.0089
9.080
ie.pee

STORED WITH A LINE NUMBER PRECEEDING 1T,
#C 1S POSSIBLE To STORE A VALIO SEQUENCE OF
oC VARIABLE

WELL, YOU GUESSED 1T, I

FOCAL COMMANDS [N o STRING

: TERMINATE IT WITH Ao CARRIAGE RETURN (1T MUST Be TERMINATED WITH
AGE RETURN:!), AND HAVE FOCAL PERFORM A 100" OF THE CONNMANDS

WATCH?

Xa5
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-

aC  THIS 1S HEAVY STUFF, FOcAL (SINCE IT IS A PURE INTERPRETER) COESN'T

oC CA”E WHERE IT GETS cOMMANDS FROM. AS LONG AS TMEY ARE A SERIES CF

o0 CHARACTERS. THUS FoCAL CAN READ COMMANDS FROM MARDWARE DEVICES, STRINGS, .
#C OR WHATEVER, FOCAL 18 ALSO VERY COMPACT, Focal CaN BE ToLD A LCT IN

®C A VERY LITTLE SPACE. 1 DIGRESS SLIGHTLY TO PRESENT A SHORT PROGRAM

of WHICH WILL INPUT & NUMBER FROM THE KEYBUARD, AND OUTPUT IT'S BINARY —
#C REPRESENTATION, TYH!S PROGRAM USES A PROGRAMMING TECHNIQUE CALLED

of 'RECURSION' (FOCAL 18 FULLY RECURSIVE), PUTTING ON THE WIZARD HATI

L ]

a

®E A

-

#1,1 A4 I"NUMBERI"NID 1,216 1,1

1.2 S D(Ialel)aN=2eNap INTIN/2)10 (=N)1,20T7 D([))S Telel

T X1

.

) B

C FOCAL=653 (V3D) 1B=JuL=77

1,12 A I"NUMBEREI™NID 1.256 1.1
1.20 S D{Ial+1)=N=28N<FINT(N/2) 10 (aNYL1,27T7 DIT)IS lal=y

.
sGo
NUMBER:% : a

187
NUMBER14_

1dp
NUMBER110 L. . Wi W N n % ol -

1010
NUMBER! 180
1ied180 B =R

NUMBER:1824 ) o -,
iCdaeeoPeny -

NUMBER:1223
1171111111
NUMBER 1511 LW
119111111 B = N

NUMBER : 255
11711111
NUMBER:2

12
NUMBE® !
1-i9 @ 1,10 — =

A !"NUMBERI™NJD 1.27G 1,1 )
L

L]

s¢  IF YOU THINK THAT'S NEAY, REFER TO THE 'F8BR' USER DEFINED FUNCTIOA

#C FACILITY, OR THE 'SoFTWARE PRIORITY INTERRUPT SYSTEM' ('FPIC') CESCRIBED
oC LATER ON,
L]
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L]

oC SOMETIMES IT IS USEPUL FOR THE PROGRAMMER TO DEFINE HIS OWN

«C LINE OR GROUP AS A PUNC?IUN" THEN WHENEVER HE WANTS THaAT

#C PARTIC''LAR FUNCTION INVOKED, HE USES THE 'FSBR' FUNCTION

#C TO INVOKE TWE FOCAL COMMAND LINE OR GROUP, ONE NUMERIC ARGUMENT

#C CaN BE PASSED TO THE ROUTINE AND THE ROUTINE cAN RETURN g SINGLE NUMERIg
C VALUE FOR THE VALUE OF YHE (FSBR' FUNCTION, THE ARGUMENT [S PASSED IN
#C o PARAMETER INDEPENDENT FASHION (HEAVY COMPUTER SCIENCE JARGON),

oC THERE ARE ACTUALLY TWO ARGUMENTS TO THE 'FSgR' FUNCTION, THE FIRST

eC IS a LINE NUMBER OR GROUP NUMBER OF THE LINE OR GROUP To 'pO' AS

#C THE FUNCTION (YES, aN ARITHMETIC EXPRESSION CaN BE WERE), THE SECOND

«C 1S THE NUMERIC ARGUMENT TO BE PASSED TO THE FUNETION., THE

oC PRECISE SEQUENCE 15 AS FOLLOWS, THE CURRENT VALUE OF THE VARTAELE "4V
oC 1S PUSHED ON THE ST,QCK. THE_“‘RIABLE |.a| ls SET EQUAL TO THE NUNERIC

®C ARGUMENT PASSED TO THE FUNCTION (SECOND ARG OF 'FSBR'), A '00' 1S PERFCORMED
oC OF THE SPECIFIED LINE OR GROUP (THE FIRST ARG OF 'FSBR'), WHEN TKE 'p0’

oC RETURNS, THE VALUE RETURNED BY THE FUNCTION IS THE CURRENT VALUE OF 'a',
®C AND THE OLD VALUE OF '8! 18 RESTORED FROM THE STACK, VARIABLE MAMES CAN
0 BEGIN WITH THE CHARACYER ¥g', HENCE "4@'-'87"' 'ﬂivﬂi'ﬁsiu_as VALID

#C VARIABLE NAMES IN FoCAL PROGRAMS. HOWEVER, BY CONVENTION, A FOCAL PROGRAMM
eC SHOULD ONLY USE 'g' VARIABLES IN A USER-DEFINED FUNETION IN OROER TO AT
oC BE ABLE 7O WRITE USER DEFINED FUNCTIONS WHICH ARE INDEPENDENT OF CALLING
¢C ROUTINE, SOME EXAMPLESH & W

*E &

. -

#99,1 S &=8/2
]

*
C 1 HAVE MADE A VERY BIMPLE FURCTION WHITH WILL TAKE THE ARGUWERY
#C AND DIVIDE IT BY TWo., ! Now CALL IT V1A 'FEBR'M ol

'
#T FSBR(99,12),!
5

. e i
«T %5.03

L ]
oFoR 121,181T [,FSBR(99.1), 1T e
1.000 0.%500
2,088 1,800 = —— e
4.008 2,000 el
5.000 2.580
5.080 3,080 : — e e iy
7.000 3.5e0
8.000 4,000 = — e e
G.00@ 4,500
10.000 5.000 =T —— — =




= = =S
oC LET'S MAKE Ao FUNCTION WHICH CONVERTS
L

L]
#99.1 5 &=§e3,1415926/180
-

DEGREES TO RADIANS!

— R SRS L S o

LY
C FOCAL=65 (V3D) 1B=JuL=77
99.18 5 8=883.1415926/180

L 3
oF X=0,45,36p:7 I.PSBRHG.H;!
f.000 g.e00

45.000 2,785 g ' E

9¢.088 1.571

135.00¢ 2,355
182.008 3,142
22%.008 3,927
?7¢.008 4,712
31%.000 5,498
160.008 6,283

*
L]
oF Xs0,45,362:T X5,X,%5,05,FSER(99,X), 1

2 o.00000

45 8,78540

92 1.,57079

© 135 2.3%647
180 3,14189
225 3.92699
270 4,71238
315 5.49778
362 6.,28318

5
T %5.03
L
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. : . ) 1 . e e
#C LET'S WRITE A USER DEFINED FUNCTION WHICH TAKES THE SQUARE
®C ROOT OF THE ARGUMENT GIVEN IT, THIS FUNCTION USES THE goMMON

oC '"NEWTON=RAPHSON' [TERATION,

[
b - R
oE &

-

#§9.1
103.2
i

(1]

S 81wé,8s2,23%,0p00001
I ((83(8482)/2)533eFABS(8~82781/4))99,2

C FOCAL=ES (V3D) 1BeJyL=77

99.12 S &1%8,892,83=,0p0001
99.20 1 ((8w(&+42)/2)083oFADS(8~82281/4))99.2

=

L]
*C  YES, THAT'S THE WHOLE THINGI, LET'S TRY [T]

L ]
o7 ¥5.25

5 =
eT FSBR(99,49),!
7.00003

3
T FSBR(99,2),1
_1.4142%

L]
oFpR Xei,101Y 1!.!;!!.a!.?!aﬂii¢.!l.l

1.00000
1.41421
1.73205
- 2.P0000
2.23607

2.,64575
2.82843
J.00000

Dlﬂﬂ"-ﬂﬂ\l&ﬁﬂﬁ

[

L ]

»
T X5.03
L]

L]
oC  AND IF YOU pONTT CTKE MY SQUARE ROO
*C YOUR OUN AND USE IT INSTEAD OF MINED,

2,44949

3.18228

T ROUTINE JUST WA it
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oC THE 'FSBR' FUNCTION 1S RECURSIVE (HEAVY COMPUTER SCIENCE JARGON),

*C AS aRE MOST POCAL FUNETIONS, THIS IMPLEMENTAION OF FOCAL DOES AGT

8C HAVE _ANY INTRINSIC FUNGTIONS 70 DO SUCH THINGS aS TRIGONOMETRIC

8C FUNCTIONS (SIN, COSINE, LOG, EXP, ARCTAN, ETC,), HOWEVER, THESE

®C FUNCTIONS CAN BE MANE AVAILABLE BY SIMPLY WRITING ROUTINES IN FECAL

*C TO PERFORM THE NECESSARY CALCULATIONS, THEN CALL THEM FROM TKE — —

*C APPLICATION PROGRAM WITH 'FSBR' CALLS, FOCAL ROUTINES Tg DO ALL

*C THE COKMON TRIG FUNCTIONS (USING 'FSBR') ARE GIVEN IN AN APPENDIX,

®C ALSO A ROUTINE TO QUTPUT A NUMBER IN 'E' FORMAT (SCIENTIFIC NOTATION)

#C IS ALSD SHOWN THERE, [N MANY CASES, THESE ROUTINES ARE SHALLER IN

¢C SIZE (BUT SLOWER) THAN THE EQUIVALENT ROUTINES WRITTEN [N ASSEMELY

*C LANGUAGE, WERE 1S AN EXAMPLE OF A RECURSIVE 'FSBR™ FUNETION TO CALCULATE
*C THE FACTORAL OF A NUMBER, THE FACTORAL OF 1Nt IS DEFINED MATWENATICALLY
®C 70 BE & Ne(Nei)a(N~2)@(N-3)s,,.,#38264, I,E, THE PRODUCT OF ALL THE

#C INTEGERS UP THRU 'N', THE EXAMPLE!:

sERASE ALL
L]

®99.1 1 (1=8)99,2iR
099.2 S E=2ReFSBR(99,8=1)
L]

o

C FOCAL=65 (V3D) 18=JuLw7?

99.12 1 (1-8)99,2iR
$9.20 S 4nASFSBR(99,4=1)

.
eT FSBR(99,3),1 i e == ¥ T
6.200

L]
+T FSBR(99,4),1

24,000

.
T FSBRI99,5)1,7 e - o
120.200

L
$F X27,=1,11T "THE FACTORAL OF ", Xi™ IS ™, FSBRI9S; XI5 — B L e

THE FACTORAL OF 7.000 1S BP40.000

TYE FACTORAL OF 6.080 1S 720,000

THE FACTORAL OF 5.000 1S 120.000

THE FACTORAL OF 4.000 IS 24,0080

THE FACTORAL OF 3.08¢ 1S 6.000

THE FACTORAL OF 2.000 IS -1 0. I — & RN )

THE FACTORAL OF i1.e00¢ 1S 1.000
.
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FOCaL HAS A POWERFUL FACILITY AIMED AT THE EXPERIMENTER AND
REAL-TIME USER, A FOCAL PROGRAM CAN BE INTERRUPTED BY SoME
EXTERNAL EVENT (A DOOR OPENING, A PHONE RINGING, 4 BURGLAR ENTERING)
AND A 'DO' OF A SPECIFIED FOCal LINE OR GROUP PERFORMED, AND GONTROL
AUTOMATICALLY RETURNED TO THE INTERRUPTED ROUTINE, FUTHERMORE, .
THE VARTOUS INTERRUPTING OEVIGES CAN BF ASS1GNED A PRIORITY, ANC THE
HIGHEST PRIQRITY EVENT WILL BE THE FIRST SERYICED, THE SECONC HIGMEST
PRIORITY WILL BE THE NEXT SERVICED, AND SO ON. FOCAL DOgs NCY
KNOW (OR CARE) WHAT CAUSED THE EVENT TO HAPPEN, BUT DEALS WITH EVENTS
AS BITS (BINARY DICTTS) THAT ARE SET [N AN 'EVENT BYTE' sTORED IN THE
COMPUTERS MEMORY, THE EVENTS CORRESPOND TO BI1T POSITIONS ]
IN THIS BYTE FROM RIGHT TO LEFT (RIGHT IS EVENT 1, LEFT 1S EVENT 8),
EVENT 8 IS THE HIGHEST PRIORITY, AND EVENT 1 1S THE LOMEST,
WHENEVER FOCAL PROMPTE WITH A '#' (HAS NOTHING Y0 DO), 1T DISABLES
THE ABILITY To BE INTERRUPT$0 THUS, THE FOCAL PROGRAMMER
MUST ENABLE FOCAL To LOOK aT THE EVENT BITS AND INTERRUBT THE FeCAL
PROGRAM WHEN A GIVEN EVENT (OR GROUP OF EVENTS) HAPPENS SOMEQME

HUST HAVE ALSO WHITTEN AN ASSEMBLY LANGUAGE ROUYINE To $gT THE

APPROPRIATE B1TS IN THE EVENT BYTE WHEN THE PaRTICULAR EVENT ACTUALLY

HaPPENS, TWE PROGRAMMER USES THE 'FPIC' FUNECTION TO MANTPULATE THE

'SOFTWARE PRIORITY INTERRUPT SYSTEM', THE 'FPIC' FUNCTION TAKES

AN ARBITRARY NUMBER OF ARGUMENTS, IN PAIRS, AND USE® THEM IN CONTROLLING

THE SOFTWARE INTERRUPT SYSTEM, THE FIRST ARGUMENT OF A PAIR IS &
scrru;a['tvENW'NUHagn'cI;a;j—“Tﬂt—StanU“jncﬁﬂEnT—rl—I“racIL'crxz—un'—————*‘——
GROUP NUMBER (ARITHMETIC EXPRESSTONS ARE ALLOWED WERE) To "D0" WHEN

THE SPECIFIED EVENT BIT GETS SET. THE 'FPIg' GALL ENABLES FOCAL YO

CHECK THE EVENT BIT EACH TIME A NEW FOCAL COMMAND I8 RETRIEVED, AND IF

THE BIT IS SET, A 'pO' OF TWE SPECIFIED LINE OR GROUF WI(L BE PERFCRMED,

WHEN THE 'D0' RETURNS, FOCAL WILL CONTINUE THE INTERRUPTED STATEMENT,
FOCAL ALSO CLEARS THE EVENT BIT BEFORE TT PO | Ex
SEVERAL EVENTS (BITS) HAVE 8EEN ENABLED WITH THE 'FRIC' FUNCTIOMN,
THEN FOCAL WILL PERFORM THE 'BO' FOR THE HIGHEST PRIORITY ONE FIRST,
THEN WHEN TWAT 'DO' RETURNS, THE NEXT HIGHEST PRIORITY, ETC. TEE

VALUE RETURNED BY THE 'FPICY FUNCTION IS A NUMBER BETHEEN R R

2 AND 233 WHICH WILL WAVE B1TS SET FOR EACH EVENT TWAT WaS BEEN ENABLED,

THUS. IF EVENTS 1 AND 3 WAVE BEEN ENABLED, o VALUE oF 5 WILL BE RETURNED,

IF THE FIRST ARGUMENT QF A PAIR I5 @, THEN THE SECOND ARGUMENT 1§ &

NUMBER 0=253 WHICH 1S TO INDICATE WHICH EVENTS ARE T0 BE ENABLEC., THIS
ALLOWS THE SOFTWARE INTERRUPT SYSTEM TO BE TEMPROARILY DISABLED _

(BY "FPIC(2,2)'), AND ENABLED AGAIN ([N THE EXAMPLE BY TFPIC(O,8)77,

IF THE FIRST ARGUMENT IS ¢ AND THE SECOND IS NEGATIVE, THEN THE 'FPIC!
FUNCTION 0OES NOTHING BUT RETURN THE ENABLE BYTE (AS IT ALWAYE COESY, —
NOTE THAT ALL ACTIVE EVENT gHANNELS SHOULD BE ENABLED WITH AN 'FPIC' )

CALL WHICH SPECIFIES YHE LINE OR GROUP TO 'po* PIRSTY, BEFORE THEY ARE T
OISABLED/ENABLED LATER, SINCE IT 1S NECESSARY FOR FOCAL TO

STORE THE LINE NUMBER OR GROUP NUMBER IN [NTERNAL TABLES, —
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e S SRSPEEE S 't

ac WELL: AFTER THAT LONGeWiNDED EXPLANATION, LET'S LOOK AT AN

®C EXAMPLE, LET US SAY THAT 4 SWITCH CONNECTED 7O A DOOR WILL GENERATE
#C AN INTERRUPT 70 THE COMPUTER AND A ROUTINE WILL SET EVENT BIT 1.

#C ALSO, LET US SAY THWaT A THERMOCOUPLE CIRCUIT ¢ONNECTED To THE 1
#C ROAST IN THE OVEN WILL GENERATE AN INTERRUPT TO THE COMPUTER ANC A

®C ROUTINE WILL SET EVENT BIT 2 WHEN THE TEMPERATURE IN THE ROAST =~
oC REACHES A CERTAIN VALUE. ALSO, LET US SAY THAT A PUSHBUTTON WILL

oC GENERATE AN INTERRUPT AND SET BIT 7 WHEN THE BUTTON 15 PUSHED.

#C HERE 1S AN EXAMPLE FOCAL PROGRAM WHICH WILL ENABLE FOCAL TD SENSE

®C THESE CONDITIONS, INTERRUPT THE PROGRAM (WHICH IS AN INFINITE LCOP),
#C AND INFORM THE USER THAT THE EVENTS HAVE HAPPENED,

*E A

[ ]

ei 1 E

1.2 5 FPIC(1,94.2:,92:7,97)

®1,3 S XaXei)G 1.3 =
.

#91.1 T I"SOMEONE 15 AT THE DOBRI™ID 99 ;

#92.1 T I"THE ROAST HAS REACHED TEMPERATURE!";D 99

®97.1 T I™INTERRUPT ON LEVEL 7, I'M STOPPING THIS PROGRAM."1!1Q
©95.1 T " Xm ",X,!
L]

L L]

C FOCAL»ES (VSD) 18=JuLe=77
L8k

1.208 § FPIC(L,91,2,92,7,97) 3 I T
1.30 S XaXeiiG 1.3

91.10 T I"™SOMEONE IS AT THE DOORI™iD 99 GV is 4 SRR

92.10 T I"THE ROAST MAS REACHED TEMPERATURE!"iD 99
97.18 T I"INTERRUPT ON LEVEL 7, I'M STOPPING THIS PROGRAM."1!;Q

99,18 T " Xm ",X,!

L]
L] = R e j R -

SOMEONE IS AT THE DOORY X» 2097.090
THE ROAST HAS REACHED TEMPERATURE! Xs 3064,090 : 2
INTERRUPT ON LEVEL 7, T'M STOPPING THIS PROGRAN, —— —— ——— ——— ——
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oC

#C 92 IF EVENT 2 WAS SET, AND 97 IF EVENT 7 WAS SET,

#C THEN ENTERED aN INFINITE LOOP INCREMENTING THE VARIABLE 'X',
»C SOMEONE OPENED THE pOOR, GROUP 91 WAS PERFORMED,

oC
oC
oC
«C

THE PUSHBUTTON, GROUP 97 WAE PERFORMED,
REACHED TEMPERATURE AT THE SAME TIME,

[
*Go e

THE PROGRAM ENABLEp FOCAL TO 'DO' GROUP 91 IF EVENT 1 WaS SET,

THE PROGRAM
WEEN
WHEN THE ROAST

THe ROAST HAS REACHED TEMPERATURE! Xv 1@27.008
Xe 1p27.820
INTERRUPT ON LEVEL 7, ['M STOPPING THIS PROGRAM,

SOMEONE IS AT THE DOOR!

REACHED TEMRERATURE, GROUP 92 WAS PERFORMED, WMEN THE USER PRESSED
¢ AND THE PROGRAM WAS STQFPEC,
LET'S SEE WHAT HAPPENS WHEN THE DOOR [S OPENED AND THE ROAST HWAS

L]
.
C

o ASSOCIATED WITH A HIGWER EVENT NUMBER,

IMMEDIATELY (a5 EVIDENCED BY

PROGRAM WAS STOPPED,
UNLIMITED,

NOTE THAT GROUP 92 WAS PERFORMED FIRST, SINCE THE ROAST IS

HOWEVER, AS SQON AS

GROYP 92 RETURNED, THE DOOR INTERRUPT (GROUP 94) WAS PERFORMED
YHE FACT THAT VX% DID NOT GET INCRV

WHEN THE PUSHBUTTON WAS PRESSED, GROUP 97 WAS PLRFORMED AND THE
THE POSSIBLE USES OF THIS FACILITY ARE ALFCST

P L N R TR gha e e
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ME WILL NOW LOOK AT A FEW REMAINING MISCELLANEOUS FUNGTICNS,
THE 'FECH!' FUNCTION ALLCWS YHE USER TO ENABLE/DISABLE THE AUTOMATIC
ECHOING OF CHMARACTERS READ FROM THE INPUT DEVICE. 'FECH(@)' ENABLES
THE ECHOING, AND 'FeCH(i)! DISABLES THE ECHOING, ’

~ THERE 1S A FOCAL FUNCTIDN WHICH IS SPECIFIC TO THE BONSOLE
DEVICE, THIS FUNCTION 1S IN FOCAL PRIMARILY BY POPULAR pEMaND,
SINCE IT 1S USEFUL FOR GAMES, ETC, THE "FCUR' PUNCTION ALLOWS THE
PROGRAMMER TO POSITION THE EURSOR ON CRT TYRE TERMINALS (IF HE FAS A
CRT TYPE TERMINAL) TO A GIVEN ROW AND COLUMN ON THE SGREEN, WITHOUT
DISTURBING OTHER INFORMATION ON THE SCREEN, THE 'FEUR' FUNCTIOM
TAKES THO ARGUMENTS, THE FIRST IS THE ROW NUMBER (B=N) TO WCVE TO,
THE SECOND IS THE COLUMN NUMBER (B-N) TO MOVE TD, THE USER
HUST PATCH HIS cRT sPEciFI¢ ROUTINE INTO FOgAL, SEE THE APPENDIX TO
FIND OUT WOW TO DO THIS,

~ FOR_THOSE HACRERS THAT {NSIST ON SUCH THTNGS, THE 'FHMEN' PUNCTION
ALLOWS THE PROGRAMMER TO READ AND/OR WRITE INFORMATION FROM/INTC
STORAGE LOCATIONS IN WIS COMPUTER'S MEMORY, THE 'FMEM' PUNCTION
IS ALWAYS GIVEN TWO ARGUMENTS, THE FIRST IS THE PAGE NUMBER (B-35%)
AND THE SECOND 1S TWE LOCATION (2-255) WITHIN THAT PAGE, THESE
TWO VALUES FORM THE ADDRESS IN THE MEMDRY, TWUS TO ACCESS ¥ g o i
MEHMORY ADDRESS @120 (WEXADEEINAL), THE ARGUMENTS WOULD 8¢ |
1 (FOR THE PAGE NUMBER) AND 52 (FOR THE LOCATION WITHIN THAT PAGE).
(20 HEX m 32 pECIMAL), IF ONLY 2 ARGUMENTS ARE SUPFLIEQD, THE
VALUE RETURNED BY THE 'FMEM' FUNCTION IS THE DATA VALUE STORED IN THAT
MEMORY ADDRESS (A NUMBER #-255), [IF ANOTHER ARGUMENT FOLLOWS, THEN
THE VALUE OF THAT ARGUMENT (2=-255) IS DEPOSITED (WRITTEN INTO) THE
MEMORY ADBRESS, AND THE VALUE RETURNED BY TRE 'FMEM' FUNETION 1S TRE — —
DATA VALUE THAT WAS STORED THERE BEFORE THE NgW VALUE WaS DEPOSITED,
SEVERAL DEPGSITS MAY BE MADE WITH ONE CALL TO 'PMEH', BY GIVING SEVERAL
TRIPLES (GROUPS OF THREE) IN ONE CALL, EACH ONE SPECIFIES A PAGE NUMBER,
LOCATION IN THE PAGE, AND DATA TO BE STORED THERE, THE VALUE RETURNED
WILL BE THE DATA BYTE THAT WAS IN THE LAST LOCATION BEFORE THE NEW
DATA BYTE WiS STOREG THERE, THIS IS USEFUL FOR THOSE TWEEKS OF FERORY — —
WHERE SEVERAL THINGS MUST BE TWEEKED S8EFORE CONTROL IS RETURNED T0
THE FOCAL PROGRAM, (YES, IT 1S POSSIBLE TO MiKE CHANGES TO THE FOCAL
SYSTEM WITH A FOCAL PROGRAM, YOU SHOULD BE VERY CAREFUL, AND KAOW
WHAT YOU ARE DODING,) 2 -

L

FMEM(1,320:T T O e S '
92.p08@

FHEM(1,32,16),!
92.000

FMEM(1,32),1 —_—— =
16.0@08
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HERE IS A COWPLETE LIST OF ERROR CODES AND THEIR MEANINGS

-37
-36
-35
-34
-33
-32
-31
-30
-29
-28
-27
-24
-25
-24
-23
-22
-21
-20
i B
-18
-17
-14
-15
-14
-13
-12
-11
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1
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APPENDIX A

BAD DR MISSING ARGUMENT IN A STRING FUNCTION

STRING VARIABLE REQUIRED HERE

STRING VARIABLE NOT ALLOWED HERE

1/0 ERROR ON DUTPUT DEVICE
ARGUMENT MISSING IN FUNCTION
CURRENTLY NOT USED

“URITE" OF NON-EXISTENT GROUP
UNRECDGNIZABLE FUNCTION NAME
PARENTHESES ERROR IN FUNCTION
"MODIFY" OF NON-EXISTENT LINE
“DD" OF NON-EXISTENT GROUP
“DD" OF NON-EXISTENT LINE

SYNTAX ERROR IN "IF" OR “ON* COMHAND

"ERASE" OF NON-EXISTENT LINE
I/0 ERROR ON INPUT DEVICE
“WRITE"™ OF NON-EXISTENT LINE
"GOTO" NON-EXISTENT LINE

BAD LINE NUMBER ON INPUT
UNKNOWUN INTERRUPT REGUEST
UNRECOGNIZABLE TRAP CDDE
RESET BUTTON PRESSED

DEVICE NUKMBER OUT OF RANGE
USELESS “FOR"™ LDODP

BAD TERMINATOR IN "FOR"

NO "=" IN “FOR"

BAD VARIABLE NAME

FUNCTION ILLEGAL HERE

NOT USED AT THIS TIME

NOT USED AT THIS TIME
FLOATING POINT OVERFLOW
OPERAND MISSING —-- EVAL
PARENTHESES MISHATCH -- EvaL
OPERATOR MISSING -- EVAL
ILLEGAL LINE NUMBER
UNRECOGNIZABLE COMMAND
ILLEGAL GROUP ZERD USAGE
LINE TDO LONG



LR B N

W

C FOCAL=65 (V3ID) 18-JuLe7?

93.
93.
93.
93.

L
94.
94,
94,
9%,

.10
.20

g4

95
95

96.
96.
.20

96

97.
97.
97.

98.
98.
98.
99.
99.
99.
99"

21
1@
20
30

p]
29
30

a1

a1
i0

21
i@
20

g1
18
2@

e1
ia
29
30
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APPENDIX B

TRIG FUNTTIONS IMPLEMENTED VIA '"FSBRY FUNCTIONS AS FOCAL ROUTINES.

C COS193) ¢ SINIQ3, 3

1
S
S

1
8
D

C
1
-]
S
i
S
c
1
S
c
I
S
c
5
5

o

(8+2=.21)93.215 8=8/2;0 9315 &r2a8+2-1 R
dul=gt2/2+4804/242846/720IR
§4#1.57080-810 93

AR TE DR g = Tt © R T R e A = e e i

(892«.21)94.2}5 8ud/(FSBRI99,1°8)+FSBR(99,4~-8))1D 94i5 &a2a8IR
G2A4Qt3/6+.07528254827/22. 4R
9418 &u1.570795-41R

ATAN
(8+2-.09)95.215 §=d/01«FSBRUDY, +2+10710 95715 &¥2%4;R
Bedagr3/3+848/5-4+7/7

$181/109221C TN
(4+¢2=.24)96,2;S 838/2;0 9615 &9288/(1-0+2481) IR
8234813/3+815/7.5+8+7/345

LOG
(8+2-2,04%8+1)57,21S ZeFSBRI99,ETI0 9715 4w244IR == L
8= (8wl)/(841))S 852w (8e403/30805/5+8¢7/7)

EXP
{8+2-.21)98.275 E=4/2;0 98715 §%E&+23R s
B5108+292/24813/6+878/2408+5/120+8+6/720

SQUARE R0OT
£193)S &=21S &3%,090001
82081/811 (FABS(82+4)-2283)99,315 &=(8+82)/21C 99.2

€ FSBR(97,ARG) OUTPUTS ARG IN 'E' FORMAT

92.
92,
98.
949,
.52

9c

1@
11

28

93.72

9a.

9

1
iz

S

1
s
)
T

8188

(8192.12,90.9,90.2

"="}S 4n-4 w b8 M a RN
(1=8)90,5:1 f&--39’9°’99195 ?IG sa, 9

2iw&i+1)S 2=2/1P16 90,2

81284-1)S &=8#402)C 90,2

%1.05,8,"E",%X1,81IR
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APPENDIX ¢

I WILL NOW GIVE BOME USEFUL INFORMATION FOR THOSE PEOPLE WrC HAVE
AN ASSEMBLY LISTING OF FOCAL AND WANT TO HACK THINGS INTO IT. THESE TIFS
ARF BY NO MEANS EXHAUSTIVE, BUT COVER THE MORE COMMON THINGS.

THERE IS A LOCATION ON PAGE ZEROU LABELED 'OELSPL' WHICH FOCAL LCOKS
AT To DETERMINE HWOW 1T SHOULD WANDLE RUBOUT PROCESSING ON THE CONSCLE
DEVICE, STORE A ZERO THERE 1f YOU HAVE A DEVIGE WWICH 1S NoT a CRT (SUCH aS
A TELETYPE, DECWRITER, ETC,), IF YOU HAVE A CRT WHICH WILL BACKSPACE THE
CURSOR WWEN SENT A 'BACKSPACE®' CHARACTER (ASCI] cODE 1@ OCTaL), THEN STORE
ANY NON-ZERQ VALUE IN 'DELSPL' TO ENABLE FANCY ¢RT MODE RUBQUTS, WRERE
FORAL 'EATS' THE CHARACTER OFF THE SCREEN BY SENDING THE CONSOLE THE
SEQUENCE OF CHARACTERS, 'BACKSPACE', 'SPACE', 'BACKSPACE',

THE EVENT BYTE FCR THWE SOFTWARE PRIORITY INTERRUPT SYSTEM IS
THE BYTE STORED aT THE LABEL 'EVMASK', ANY INTERRUPT ROUTINE CAN SEY BITS
[g THESTB;}g TO CORRESPOND TO A FOCAL EVENT, (THE LSB 1S5 EVENT 4, THE M5B
1§ EVEN ] ] WS B L TR

THE IR® pISPATCH VECTORS HUST BE SET To POINT TD THE ADDRESS
'INTSRV' SO THAT FOCAL ERROR MESSAGES (WHICH USE TWE 'BRK' INSTRUCTION) CAN
BE FIELDED PROPERLY, ONE EASY WAY TO DO THIS !5 JUST PUT THE CODE 70 SET
THEH IN THE CONSOLE DEVIGE INITIALIZATION ROUTINE, WHICH FogaL CALLS THE
VERY FIRST THING WHEN 1T STYARTS (SEE TUDE AT THE LABEL "FUGAL'7T. =

TO ADD 1-0 DEVICES TO FOCAL, WRITE AN ASSEMBLY LANGUAGE DRIVER
ROUTINE WHICH KNOWS HOW TO TALK TO THE DEVICE, THE ROUTINE MUST HaAVE
ENTRY POINTS TO INITIALIZE THE DEVICE FOR INPUT (IF AN INPUT DEVICE) AND
INITIALIZE THE DEVIGE FOR QUTPUT (IF AN OUTPUT DEVICE), TWE ROUTIME MUST
ALSO HaVE ENTRY POINTS YO €LOSE THE DEVICE., IF YHE DEVICE IS5 AN INPUT
DEVICE, THERE MUST BE AN ENTRY POINT WHERE FOCAL CAN CALL THWE DRIVER IN ORpER
TO INPUT AN ASCII CHARACTER FROM THE DEVICE, FOCAL WILL CALL TRE ROUTIRE i
WITH A "JSR' INSTRUCTION, THE ROUTINE WILL RETURN (VIA 'RT8') WITH THE
DATA BYTE IN THE ACCUMULATOR, THRE 'C' BIT MUSY BE CLEAR IF NO ERRCRS WERE
ENgOUNTERED ON INPUT, IF THE 'C' BIT IS SET UPON RETURN FROM THE ROUTINE,
FOeAL ASSMES THAT AN [NPUY ERROR OCCURED, AND ISSUES &N ERROR MESSAGE. e
(SFE CODE AT 'READC' IN FPOCAL), IF THE DEVICE IS AN OUTPUT DEVIGE, THEN
THFRE MUST BE AN ENTRY POINT WWICTH FOCAL WILL CALL WITH THE DATA BYTE TO
BE OUTPUT IN THE ACCUMULATOR REGISTER, THE ROUTINE WILL BE CALLED WITH
A 'JSR' INSTRUCTION ANp WILL RETURN (VIA 'RTS') WITH TWE "g' BIT CLEAR IF NO
ERRORS WERE ENCOUNTERED, AND TWE °'C' BIT SET IF AN ERROR OCCURRED, THE
ADDRESSES OF THESE ENTRY POINTS ARE PLACED IN THE DEVICE OISPATCH TABLES N
(SEE LABEL 'IDSPH'), THE RELATIVE POSITION IN THE TABLE DETERMINES ThE
DEVICE NUMBER OF THAT DEVICE, IF MORE THAN FIVE DEVICES ARE INSERTED, THE
VALUES OF 'IDEVM' AND *ODEVM'! MUST BE UPDATED. THE ONLY PLACE THEY ARE
REFERENCED IS AT 'CHKOpV' AND 'CHKIODV',
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THE INITIAL DEVICE NUMBER OF THE CONSOLE DEVICE 1S5 STORED IA 2
THE LOCATION "cONDEV', STORE a DIFFERENT NUMBER THERE IF YoU WANT YOUR
CONSOLE DEVICE TOo BE SOMETWING OTHER THAN DEVICE NUMBER @, THIS OMLY
MATTERS WHEN FOCAL FIRST STARTS UP, SINCE YOU CAN CTHANGE TO ANUTHER
DEVICE WITH THE 'FCON' FUNCTION,

; ADDITIONAL COMMANDS MaY BE ADDED TO FOCAL BY PLACING THE FIRST
CHARACTER OF TWE COMMAND (MUST BE DIFFERENT FROM EXISTING COMMANDS) IN
"CaMTAR' TABLE (THERE 1S SPACE FOR HACKERS), AND THE ADDRESS OF THE
ROUTINE TO PROCESS THE COHMAND IN THE "COMADH™ AND YCOWADL' TABLES, —
LOOK AT THE CODE AT 'PROCi' TO SEE HOW FOCAL DISPATCHES TO cOMMANDE,

NEW ASSEMBLY LANGUAGE FUNCTIONS MAY BE ADDED TO FOCAL BY EMCOCIMNG
YHF FUNCTION NAME (USUALLY 3 CHARACTERS) INTO TS 'HASHW' CopE (SEE CODE -
AT '"EFUN' TO DETERMINE HOW HASW CODE 15 GENERATED) AND STORING THE HASH
€0RE IN THE TFUNTABY TABLE, THE ADDRESS OF THE ROUTINE TO HANDLE TRE
FUNCTION IS INSERTED -INTO $HE 'FUNADH' AND 'FUNADL! TABLES, LOOK AT THE
COAE AT 'FUNC', aND ANY OF THE STANDARD FOCAL FUNCTIONS TO SEE KOW THE
ROUTINE 1S CALLED. NOTE! THE FIRST ARGUMENT OF A FUNETION 1S ALREAQDY
EVALUATED FOR YOU AND IT'S VALUE 1S STORED IN THE FLOATING POINT
ACCUMULATOR, LOCATED On PAGE ZgR0O AS 'FACi'. IF YOUR PUNCTION 18 TO
RETURN A VALUE, IT SHOULD STORE A NORMALTSED FLOATING POINT NUMBER IN
'FAC1' PRIOR TO RETURNING ¢BY JUMPING TO 'FPOPY',

HEED CAREFULLY THE WARNING PRINTED ABOVE SUBROUTINE 'PUSHJ', a

THE RANDOM NUMBER SEED GETS INITIALIZED TO RANDOMNESS BY LCADING
YHE BYTE FROW PAGE ZERO LOEATION 'HASH',  SOME ROUYINE (GENERALLY KEYEUARD
INPUT ROUTINE) ON YOUR SYSTEM NEEDS TO OCCASIONALLY STORE JUNK IN THAT ’
LOGATION (SEE 'FRAN'), USUALLY THE KEYBOARD INPUT ROUTINE INCREMEATS
LOGATION 'HASH' AS ITiS WAITING FOR THE USER TO STRIKE A KEY ON THE
KEYBOARD, THUS THE VALUE WILL BE ESSENTTALLY RANDOM,

~SUNE KEYSOARUS SEND ODIFFERENT CODES FOUR YHE TESCAPEY ANDZOF
ALTMODE KEYS, FOCAL NORMALLY LOOKXS FOR OCTAL CODE 33 AS THE SEARCH
OPTION IN THE "MODIFY' COMMAND, IF YOU HAVE A SYRANGE KEYBOARD, YCU
CAN PATCH THE VALUE AT 'MNXTC' « A FEW TO WHATEVER ASCII CODE YOU hANT
IT TO BE, ;

IF YOU WAVE & LOCAL COPY DEVICE FOR A CONSOLE (SOMETIMES, TNCORRECTLY,
CAI LED HALF DQUPLEX), THE CORREGT WAY TO HANDLE TWIS IS IN YoUR DEVICE
SERVICE ROUTINE, BUT a4 GUICK WACK IS TO *NOP' THE 'JSR PRINTC' LOCATED
AT 'READCE® o ONE INSTRUCTION, .

IF YoU IMPLEMENT A CURSOR ADDRESSING ROUTINE FOR YpUuR CRT

CONSOLE DEVICE, PLACE THE ADDRESS OF THAT ROUTINE 4§ TWE ADDRESS OF THE — ny
tJSR CONCUR' IN THE 'FcUR' FUNETION (SEE LABEL 'FCUR'),
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