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#x%3% FOCAL-65 PROGRAMMING LANGUAGE sk

*+*#++ FORMULATING ON-LINE CALCULATIONS IN ALGEBRAIC LANGUAGE #¥¥%%

"FOCAL" IS THE NAME GIVEN TO A HIGH-LEVEL MATHEMATICAL LANGUAGE
INTERPRETER ORIGINALLY CONCEIVED FOR THE DIGITAL EQUIPMENT CORPORATION
FDRP-8 SERIES OF MINI-COMPUTERS. “FOCAL" HAS HISTORICALLY BEEN A LAN-
GUAGE 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 GUIDE 1S PRESENTED IN A& "LET“S TAKE A GUIDED TOUR OF
FOCAL" FORMAT. READERS ARE ENCOURAGEDP TO PROVIDE CONSTRUCTIVE FEED-
RACK CONCERNING THIS MANUAL, WHICH WAS PRODUCED USING "FOCAL"™ ON A
6502 MICROPROCESSOR
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COMMANDS AND FUNCTIONS

A ASK A X A “TEXT” X;

C COMMENT 2.35 C THIS STEP WILL NOT EXECUTE

D DO D 10 D 22.35
E ERASE E E 12 E 22.35 E ALL

F FOR F I=1,10;T “LCOP”,! F I=2,2,10;T “EVENS”,I,!
G GO G G 2.75

I IF I (X) 2.1, 2.2, 2.3 I (¥-X)} , 3.1;T “> THAN”,!
M MODIFY M 1.55

o ON ON (X) 1, 2, 3

Q QUIT Q

R RETURN R

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

b & TYPE T A,B,C T X-Y T 3~C T “HELLORLD",!
W WRITE W w3 W 6.2

FABS  ABSOLUTE VALUE FRAN  RANDOM RUMBER 0-.99999
FINT RETURN INTEGER FINR RETURN ROUNDED INTEGER
FCHR  INPUT ASCII CHAR. FOUT  OUTPUT ASCII CHAR.

FMEM  ‘PEEK’ OR ‘POKE’ FSBR USER SUBROUTINES

FECH CONSOLE ECHO CTRL FPIC INTERRUPT SERVICE

FIDV  SET INPUT DEVICE FODV  SET OUTPUT DEVICE

FISL SET STRING LENGTH FSLK COMPARE STRINGS

FSTI READ CHARS. FROM INPUT FSTO SEND STRING TO OUTPUT

FINI INITIALIZE INPUT DEVICE FINO INITIALIZE OUTPUT DEVICE

FCON SET CONSOLE FCUR SET CURSOR
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FOCAL MUST BE GIVEN 'COMMANDS' IN ORDER TO ACTUALLY ACCOMPLISK
SOMETHING USEFUL TO TWE USER. THESE COMMANDS INSTRUCT FocaL TC
PERFORM A SPECIFIC OPERATIQN OR SERIES OF OPERATIONS. THE FCCAL
'SYSTEM', WHICH RESIDES IN THE COMPUTER'S MEMORY, HAS BEEN
DESIGNED TO UNDERSTAND a SPECIFIC SET OF COMMANDS, ANY COMMAND
THAT YOU GIVE TO FOcaL MUST BE ONE OF THESE SPECIFIC COMMANDS
THAT IT WaS DESIGNEpD TO RECOGNIZE, [IF YOU TRY TQ GIVE
FOCAL OTHER COMMANDS, [T WILL NOT KNO~ HOW TO INTERPRET THEM,

ONE OF THE MOST USEFUL COMMANDS 1S THE 'TYPE' COMMAND, THE
'TYPE' COMMaND ALLOWS TWE USER TO GIVE FOCAL AN ARITHMETIC
EXPRESSION, HAVE FOcaAlL EVALUATE 1T, AND TYPE THE RESULTANT VALUE
ON THE USER'S QUTPUT DEVICE, SOME SIMPLE EXAMPLES FOLLOW:

*
eTYPE 1+1

@

eC
oC
oC
of
eC
oC
sC
oC
oC
eC
oC
«C
oC
oC
*C
sC
wC
*C
eC
«C

L]

o7
a7
.7

2.000%

LET US LOOK AT THE ABOVE t1TYPE' COMMAND, THE USER ENTERS THE
COMMAND BY TYPING "TYPE 131, AND THEN STRIKING THE 'CARRIAGE RETURN®
KEY ON WIS KEYBOARD, THIS KEY IS SOMETIMES LABELED AS
'RETURN', FOCAL DOES NOTHING WITH THE COMMAND UNTIL THE 'RETURM'

KEY 15 STRUCK, AT THAT POINT, FOCAL THEN TRIES TO INTERPRET THE
COMMAND AS ONE OF TWOSE THAT 1T HAS BEEN DESIGNED TO RECOGNIZE

(SUCH AS '"TYPE') ANp THEN DOES THE AFPPROPRIATE TYHING THAT THE

COMMAND INDICATES To DO, 1IN THIS CASE, FOCAL WAS TOLD To EVALUATE
THE ARITHMETIC EXPRESSION '{e1' AND TYPE THE RESULTANT vaLUE TO

THE OUTPUT DEVICE, IT DID THIS, SINCE THE VALUE '2,P@@' APPEARED

ON THE OUTPUT DEVICE. AT TWAT POINT, FOCAL HAD ACCOMPLISHED EVERYTHING
THAT THE COMMAND INDIGATED, S0 IT QUTPUTS THE 'e' CHWARACTER, WHICH

1S A PROMPT, TELLING THE USER THAT IT HAS NoTWING MORE To DO,

FOCAL THEN WAITS FOR THE USER TO ENTER A NEW COMMAND. A "BLANK'
(SPACE BAR) MUST ALWAYS FOLLOW A FOCAL COMMAND, SINEE THIS IS

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

OF THE INFORMATION ON THE LINE (SUCH AS 7i+4'), HOWEVER, THE CCMMaNC
NAME (SUGH AS 'TYPE') NEEDS ONLY TO BE EXPRESSED AS A SINGLE
CHARACTER (IN THIS cABE 'T'y IN ORDER FOR FOCAL TO UNDERSTANC

WHICH COMMAND IT IS, SOME MORE EXAMPLES FOLLOWI

iel

2,000

23

5.000«

2+2+4

B.0B0sT fe1
2.2008T 2+3
5.000aT 2+244
B.000s
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AS YOU CAN SEE, IF ! JUST STRIKE THE 'RETURN' KEY, WITWOUT
TYPING A COMMAND OF SOME KIND, THEN FOCAL HAS NOTHING TO DO, ANC
SIMPLY PROMPTS AGAIN WITH THE 's', SOME MORE EXAMPLES OF THE
'TYPE' COMMAND:

12.5+3,2
15.700%

19-7.5
2.5C0=

3e4
12.780e

3/4
7.750e

20222
8.000.

213
B8.000=

AS YQU €AN SEE, SEVERAL DIFFERENT ARTTHMETIC OPERATIQNS CAN §E
PERFORMED BY FOCAL, THESE ARE AODITION, SUBTRAGTION, DIVISICN, MULTIw
PLICATION, aND EXPONENTIATION (RAISING TO A POWZR), THESE OFERATICNS
ARE INDICATED BY THE SYMBOLS # , = , / , & , ¢ , RESPECTIVELY,

WHEN THESE OPERATIONS ARE MIXED WITHIN A GIVEN EXPRESSION, THERE
IS A HIERARCHY RULE WHICH FOCAL USES TO DETERMINE THE ORpDER IN WHICH

IT IS TO PERFORM THe OPERATIONS, FOCAL WILL PERFORM ANY EXPONEATIATION

FIRST (), THEN ANY MULTIPLICATION (@), THEN ANY DIVISION (/), THEM
ANY SUBTRACTION (=), AND FINALLY ANY ADDITIDNS (¢). SOME EXAMPLES
ILLUSTRATING THIS RULE POLLOWI

14304
13.20%e

2-3/4
1.250+

I-2
1.000+

2-3
=1.080%

-2-3/4
~-2.750s

3a5/2
7.500e

Ja5/242
9.500%

24/3%4
2.202e
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THE USER MAY INDICATE TWAT A CERTAIN GRQUP OF OPERAT]ONS IS
T0 BE PERFORMED FIRST, HE NDOES THIS BY ENCLOSING THAT GROUP OF
OPERATIONS WITHIN PARENTHESES, THERE MAY BE MORE GROUPS ENCLOSED
WITH PAREMTHESES WHICH ARE CONTAINED WITHIN A GROUP ALREADY ENCLCSED
WITHIN PARENTHESES, 1IN TH1S CASE, FOCAL WILL PERFORM THE
OPERATIONS WITHIN THE MOST nEEPLY NESTED (INNERMOST) PARENTHESES
FIRST, THEN THOSE IN THE NEXT OUTER, ANT SO ON, UNTIL THOSE AT THE
OUTERMOST LEVEL ARE DONE LAST, HERE AFZ SOME EXAMPLES Tp CLARIFY
THIS RILEL

le1
2.000e

(1+1)
2.000%

24/3%4
2.000%

(24/3)%4
32.080%

1e(20(3e4))
15.000%

23
B.000w

2¢(=3)
0,125

i/8
2.125+

1e(20(3e4)+30¢4/2))
21.200%

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

"H1 THERE"
THERE®

"NOW IS TWE TIME FOR ALL GOOD MEN TO COME To THE AID OF THEIR CCUNTRY"

NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF THEIR COUNTRY#

.
T

"ANY SERIES OF CHARACTERS"

ANY SERIES OF CHARACTERS#
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*

. THE USER MAY INSTRUCT TWE 'TYPE' COMMAND TO PERFORM SEVERAL
#C FUNCTIONS BY SEPARATING EACH FUNCTION FROM THE NEXT WITH

#C A COMMA ( , ), SOMg EXAMPLES FOLLOW!

-
8T 141,2/3,4¢2
2.000 2,687 16.000»

[
#T "THE ANSWER [8",2+2
THr ANSHWER 18 4,000

oT "FIRST ANSHER IS",3.2," SECOND ANSWER [S",5/241
FIRST ANSWER IS 1.000 SECOND ANSWER IS 3,820

*
*C AS YOU CAN SEE, THIS CAPABILITY ALLOWS QUTPUT FROM THE
#C COMPUTER 70 BE MADE MORE LEGIBLE. SOMETIMES IT IS
«C DESIRABLE TO HAVE CoNTROL OVER THE LINE SPACING ON THE QuUTPUT
#C DEVICE, IN ORDER TO MAKE THE OUTPUT APPEAR MORE LEG]BLE, THERE
#C ARE SPEGIAL FORMAY CONTROL CHARACTERS WHICH FoCal RECUOGNTZES WHEN
#C THEY APPEAR IN A 'TYPE' STATEMENT WHICH ALLOW THE USER To D0 THIS
#C KIND OF FORMATTING, ONE SUcH CHARACTER IS THE EXCLAMATION MARK (1),
#C WHEN FOCAL ENCOUNTERS THIS CHARACTER IN A 'TYPE' STATEMENT, IT CUTPUTS
#C A CARRIAGE RETURN CHARACTER, FOLLOWED BY A LINE FEED CHARACTER, TO
#C THE OUTPUT DEVICE, THIS CAUSES A RETURN TO THE BEGINNING OF THE
#C CURRENT LINE, AND AN ADVANCING TO THE NEXT [INE ON YHE QUTPUT ~—
#C DEVICE, THE POUNDS CHARACTER (#), WHEN ENCOUNTERED IN o 'TYPE'
#C STATEMENT, CAUSES A CARRIAGE RETURN CHARACTER TO BE OUTPUT, BUT
oC THAT'S ALL. THE EFFECT IS YTHAT THE CARRIAGE 15 RETURNED
#C BUT THE LINE 1S NOT ADVANCED. HENCE, ANY FURTHER OUTRUT WOULD CCCUR
#C ON THE SAME LINE, PQSSIBLY OVERPRINTING EXISTING QUTPUT, SOME
#C EXAMPLES FOLLOW!: T T ==
»
ol 1+1,!
2.008
oT 141,!,293,!
2.008
8.900
#T "THE ANSWER 1§ ",3#4,1,"THE VALUE OF THE DISTANCE 18",4+3,1
THF ANSHWER 1S 12.909
THr VALUE OF THE DISTANCI Is s4.000

o? 11,111,243, 1!
2.008

8.200
oT "HIM, I, THERE™, !
HI

THERE

oT "HI", 8,7 THERE™, |
HI THERE

o7 1,0 X Y“|:A2‘3;4/5!!1

b
5.000 2.800
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THIS CAPABILITY ALLOWS rFOR MAKING VERY READABLE OuTpPuT,

SOMETIMES IT 1S USEFUL TO HAVE FOCAL REMEMBER THE RESULT OF AN
ARITHMETIC CALCULATION, THIS RESULT MAY THEN BE USED LATER INSTEAD
OF HAVING TO RE-DO THE CALCULATION OVER AGAIN, THIS CAPABILITY IS
ACCOMPLISHED THROUGH THE USE OF 'VARILBLE NAMES!, A NAME
MaY BE ATTACHED TO THE RESULT, OR PAFRVIAL RESULYT, OF AN ARITHMETIC
CALCULATION, IF THE NAME 1S USED LATER IN SOME OTHER CALCULATICN,
THEN THE VALUE ASSOcIATED WITH THAT NaAME IS SUBSTITUTED IN PLACE OF
THE NAME, IN FOCAL, A VARIABLE NAME MUST BEGIN WITH 4 LETTER OF -
THE ALPHABET (A-2), BUT MAY NOT BEGIN WITH THE LETTER 'Fr (TRIS LETTER
HAS A SPECIAL SIGNIFICANCE, DISCUSSED LATER), A VARIABLE NAME MAY ALSC
HAVE AN OPTIONAL SECOND CHMARACTER, WHICH MUST BE A DIGIT IN THE RANGE
OF @=7, WHEN THE OPTIONAL DIGIT IS OMITTED, THEN 'g' IS
ASSUMED AS THE DIGIT. THUS, 'A3', 'B7', 'C', '@2', AND 'R' ARE
VALID NAMES, WHILE SUGH NAMES AS, 'F2+, 'gBy, AND 'AB' ARE NOT vall
NAMES FOR VARTABLE QUANTIT1ES, THRE TERM 'VARTABLE" IS USED, RECAUS
AT SOME LATER TIME, THE SAME NAME MAY BE ASSOCIATED WITM A NEW GUAMN
THUS A NAME'S VALUE MAY 'VARY', FROM TIME TO TIME, SOME EXaMPLES
WILL MELP TO0 cLARIFY THISI

amo

’
1Ty,

1e1,!

2.p00
Xalel,!

2.0009

Xy !

2.000

Xel,!

3.000

X, !

2.000
XeXel,!

3.082

X, !

3.000
2+3,!

5,000
Y22+43,!

5.002

¥.!

5.0002

X,Y,!

3.000 S5.000
XeY, !

8.000
XzXel,YaVYal,!
4.000 6,000

4.000 6,200
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»T )(,‘s‘.!
4,202 6,000
a7 a1=X+1,!
5.002
o7 A1, X5 Yl
5.200 4,000 6.000

aT t1valeM, AL, XM, X, YaM,Y, 00
Al= 5.708 Xa 4,0¢c0 _'f! 6,008

[ ]
aT IMALEM AL, L, "X X, 1Y, Y, 1!

Als 5.280
X= 4,873
Y= 6,002

L ]

#C 1N ORDER T0 MAKE THE ABOVE MORE PRETTYT
L ]

o7 1IVALET AL, "X =", X, 1,"Y sM,Y, 0

Al= 5.220

X = 4,200
Y = 6,708
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«C AS YOU CAN SEE, TWE VALUES CURRENTLY ASSIGNED TO THE NAMES

80 'AL','X', AND 'Y' WILL BE RETAINED BY FOCAL FOR USE IN LATER EXFRESSIOAS,
#C ALSO NOTE THAT THE TWO NAMES 'A' AND 'A@' ARE ONE AND THE SAME,

#C SOME MORE EXAMPLESH

oT 423+2,!
9.082

T A
9.000

oT AQ,!
9.002

#T AP=AQei,!
10 .003
#T A, Asl
10.60¢ 10.000

#T 20(a+1),!
22.000

a7 20a+1,!
21.000

T 2ep=1,!
i9.0082

o7 A,
ig.088

#T 2e(XnAe1),!
22.8882

aT A.X,!
19.000 11,009

o7 2e(AzAsi), )
22.000

*T A,!
11.000

oT AL X, Y A0 .
5.p080 11,000 6.000 11,002

oT Al=XsYsAmg+l,!
2.004
!T AL Xo Yo Aol
2.000 2.009 2.000 2,002



.
eC
«C
#C
L1
Ll
®

oC
oC
L
oC

-
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ANY TIME Ao PARTIAL EXPRESSION NEEDS TO BE REMEMBERED, JUST
SET A VARIABLE NAME EQUAL TO THE PARTIAL EXPRESSION, REMEMBER THAT
IN ALL CASES, FOCAL CAN BE FQRCED TQ PERFORM THE APPROPRIATE
EXPRESSION EVALUATION AND NaME SUBSTITUTION, THROUGM THE PROPER
USE OF PARENTHESES,

IF THE USER WANTS 70 EVALUATE AN EXPRESSION, BUT DOES NOT WaNT
THE RESULT TYPED OUT, THEN WE MAY USE THE FOCaL COMMAND 'SET', "THIS
FOCAL COMMAND PERFORMB ANY VARIABLE NAME SUBSTITUTIONS, JUST LIKE THE
'TYPE'! COMMAND, BUT DOES NO OUTPUT, SOME EXAMPLES OF THE 'SET' COMMAND}

-
#3FT X=1.,5
¢

C
L)
T

L ]
oC
*C
#C
L]

L]
L ]
T
»
L1

L]
LA
*
T

L
a7

N
L]
.

(2}

L ]
L]
*
T

L]
L]
oC
C
*C

NOTICE THAT NO OUTPUT 1S DOGNE, HOWEVER!

X,!
1.502

THE 'SET' COMMAND CaN BF ABBREVIATED TO A SINGLE LETTER 'S5,
(NOTE! ALL FOCAL COMMANDS cAN BE ABBREVIATED TO A SINGLE LETTER),
SOME MORE EXAMPLES oF 'SET'} )

Xai+led

X!
3.800

x¢1,7l2.?!3

X.Y, 2!
1.900 2.000 3.000

X=X+7;!
8.000

XY, Bp18
8.002 2,000 3,000

Al=X+1,5

AL, XY 2040

9.509 8,000 2.000 3,000 2.0809
1+1
Aiﬂxivlil‘ll

9.5808 8,840 7,000 §.000 2,008

NOTE: SINCE NO SUBSTITUTION TOOX PLACE IN THE 'S 1e4' COMMAND AEOVE,
THEN THE COMMAND SIMPLY EVALUATED THE EXPRESSION 14+1' ANC DIO
NOTHING WITH THE RESULTI



L
«C
L]
*3
L
a7
L ]
*S

*
T
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A FEW MORE EXAMPLES:
A=X

Al X YsBoha! : o — e
9.50¢ 8,000 2.0080 3.000 8.000

AxY=ZmAl
AL, %o YsBaAs!
9.500 B.000 9.8506 9,502 _ 9,589
VARJABLE NAMES (SUCH AS 'a1','X",'Y*,vZr +1Av) CAN HAVE 'SUBSCRIPTS'
ASSOCIATED WITH THEM, A SUBSGRIPT 1S ESSENTIALLY AN 'ITgM' CR 'ELEMENT!

NUMBER WHICH MAY FURTHER DEFINE THE VARIABLE, FOCAL SUBSCRIPTS ARE
ROUGHLY ANALOGOUS Tn THE MATHEMATICAL SUSSCRIPTS USED IN ALGEBRa, IT
1S USEFUL, SOMETIMES, TO DEaL WITH SPECIFIC ITEMS OF A GIVEN NANE,
FOR INSTANCE, IF THE NAME *g' REPRESENTED TWE CHAIRS IN 4 ROCM, THEN
'eleg)?' {('¢' SUBSCRIPT 'p') MIGHT REPRESENT THE ZEROTH CHAIR IN THE RCON,
(COMPUTER PROGRAMMERS SOMETIMES COUNT #,1,2,,,. INSTEAD OF 1,2.3),
'¢(1)' MIGHT REPRESENT THE NEXT, 'C(2)' MIGWT REPRESENT THE

NEXT, AND 'C(N)' MIGHY REPRESENT THE 'NTH' cHAIR, IF THERE WERE At
LEAST 'N' CHAIRS IN TWE ROOM. SUBSCRIPTS IN FOBAL MAY BE aNY
VALUE IN THE RANGE OF ~3276% TO +32767, SOME EXAMPLES SHOULD HELP

To CLARIFY SUBSCRIPTSI ' '

X(1)a5

X(1).!
5.000

X!

_8.088

NOTE THAYT X, AND X(1) ARE DIFFERENT!. 1IN FACT, IF A SUBSCRIFT 1§
OMITTED, THE VALUE oF ¢ IS ASSUMED., THUS X AND X(@) ARE ONE ANC
THE SAME, MORE EXAMPLES!

X(@), !
8.008

XeXel

X, X(2a )
9.080 9.08008
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L]

#C A USEFUL OPTION IN THE 'TYPE' COMMAND IS THE f$' OPTION, WHEN
#C '3' 1S ENCOUNTERED IN A 'TYPE'! COMMAND, FOCAL PRINTS ALL OF THE
of VARIABLE NAMES, THEIR SUBSCRIPTS, AND THEIR CURRENT VALUE,

s MORE EXAMPLES:

L]

«T 3

XA gr= 9.000
Ya( 2)= 9.520
ALt B)= 9,522

Ag( d)= 9:500
E0c 0)= %.520
X3¢ 1)= 5.200

: ;
o7 !"MY VARIABLES AND THEIR VALUES AREI",!,S$,!1
MY VARIABLES AND THEIR VALUES ARE:

X3¢ @)= 9.000
Ya3( 2)= 9,580
ALt B)= 9,500
AZ¢ D)= 9,502
23t €)= 9.500
Xg¢ 1)= 5,080

#C NOW 1T BEGCOMES EVIDENT THAT X AND XB ARE THE SAME, ACTUALLY.
sC X, X0, AND X@(0) ARE ALL ONE AND THE SAME VARIABLE NAME,
#C MORE EXAMPLES!

@

&S Xlﬂ)ﬂiﬁoX(l)!9-!t2)l8-!(3|si
[

T 8

X3¢ @)= 106,220
YZ( 2)= 9.508
ALt Bz 9.528
AB¢ €)= 9.508
23¢ @)= 9.522
X3¢ 1)= 9.600
X3t 2)= 8,000

X3¢ 3= 7.%80
]



.

L
C
*C
#C
oC
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THE ORDER IN WHICH THE VARIABLES APPEAR WHEN PRINTED WITH THE ‘'§'
OPTION OF 'TYPE' IS THE ORpER IN WHICH THEY WERE FIRST GIVEN VALUES,
IF A VARIABLE NAME 1S USED IN A FOCAL STATEMENT W]THOUT HAVING EEEM
PREVIOUSLY GIVEN A vaLUE, 1T IS DEFINED AT THAT POINT ANpD GIVEN THE
VALUE OF RERO, THE 'ERASE' COMMAND, ABBREVIATED 'E' CAN BE

#C USED TO ERASE ALL DEFINED VARIABLES AND THEIR VALUES, MENCE IMPLIGITLY
#C DEFINING aLL THE VALUES TO 8E ZERO, () ORE ON THE 'ERASE' COMMAND LATER),
#C

®C MORE EXAMPLES:

sC

L]

¢ERASE

@

o7 8

-c NOTE THAT THERE ARE NOW NO BEFINED VARIABLE Nal MES,
63gr X(B}'lﬂax(1110;1(2)l8iX(3}!7.X(Q)lﬁ.K(S)!!;X(6)14,X{7)q3lx(a)nz,xtﬂl‘i
[ ]

«T §

Xg¢ o)= 18,000

X3¢ 1)= 9,000

X3¢ 2)= 8.000

X2¢ 3)m 7.000

Xg¢ 4)= 6,000

X3¢ 5)= 5,000

Xd¢ 6)= 4,000

X@¢ 7)= 3.000

xﬂg B)m Z.Eﬂﬂ

X0¢ 9w 1,000

[ ]

&S N5

R

af g

Xgt @) 10,000

XB¢ 1)= 9,000

Xg¢ 2)= 8,000

X3¢ = 7.808

X0t )= 6,000

X3¢ 5)= 5,000

Xg¢ 6)= 4,009

Xd¢ 7= 3,5aa

X3¢ 8)m 2,000

X3( 9)= 1.%95

NEt @)= 5, P00
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L]
#5 N=N-3
+T §

X3¢ )= 10,9209
X3¢ 1)= 9,200

X@¢ 2)= 8,720
Xg¢ 3)= 7.082
XJ¢ 4)= ﬁ.ﬂﬂﬂ
X3¢ 5)= 5,007

X3¢ 6)= 4,090
X3¢ 7)= 3,200
Xgt 8)= 2,000
X2t 9)= 1,200
NBt B)= 2.008
»

L ]
T X(N), !
8.000

&
oT X(2),1
8.202

-
#T X(Nel),!
7.009

L]
T X(N)+1,!
9.200

L]

#T X(N=1).1
9'Bﬂg

L]

o7 8

Xg¢ @)= 10,080

Xg( 1)m 9,000

X3¢ 2)= 8,000

Xg¢ 3= 7.088

X3¢ 4)= 6,000

XAt 85)= 5,009

X2t &)= 4,200

Xg( 7)e 3.000

X0t 8)= 2,080

X3¢ 9)= 1.000

NGt B)= 2.0¢7
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L}
88 X(9)zX(6)el
T S

CXg( @)= 18,230
X2(¢ 1)e 9,000
X@e 2)= 8,200
X0 3= 7.000
Xg( 4)s= 4,000
Xg3¢ 5)= 9,200
X3¢ 6)% 4,000
Xa¢ 7)x= 3.200
X@t 8)s 2.000
XB¢ 9)w 5,200
NE( @)= 2.000
[ ]

%8 X(9)8N=j

*

T 8

Xa¢ @)s 18,000
X2 1)= 9,000
X@¢ 2)= 8,000
Xg( 3)= 7.000
Xgt 4)= 6.000
X@¢ 5)= 5.0008
X3¢ &)= 4,000
Xg¢ 7)s 3,000
X@¢ 81= 2,200
X@¢ o= 1,000
Ng¢ @)= 2,000

*
#C OK, WATCH THIS CAREFULLY!

*
#T X(N). !
8.000

L}
«T X(X(N)),
2.000

L ]

oT Xeo), 1
2.000

L ]



L]

«C
«C
#C
sC
e
L1
aC
aC

L]
#C
&
aT

Xo(
Xi(
X2 (
X3¢
X
X@(
X3¢
X2¢
X3¢
X
N3¢
*

(3]
o7
X2 (
X3¢
X3¢
X@t
X3¢
X@t
X3¢
Xg(
Xdt
X@t
ND(
NE X
L]

L]
«T

X2¢
Xa¢
X3t
Xa¢
X3¢
X@¢
X3¢
X2
X2t
X3¢
N2 ¢
JZ ¢
Jat
Y
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PRESSION IN FOCAL IS DIRECTLY REDUEIBLE TO
:N;lagig“zﬁzégﬂfx ﬁgusf A éUBSCRIPT CAN BE A CONSTANT (SUCH AS t2'),
OR A VARIABLE (SUCH AS Xt oR 'BI(N)'), OR AN ENTIRE ¢
CXPRESSION (SUCH AS '1+2aX'), SINCE ALL OF THESE ARE DéRECTLIN
REDUCIBLE TO 4 SINGLE NUMBER, IF THAT SINGLE NUMBER | H”HBS‘t“I'P‘r
THE RANGE OF -32,767 T0 «32,747, THEN TT MAY BE USED AS A SUF R [T'
FOCAL TRUNCATES (OROPS) ANY FRACTIONAL PART nr YWF NUMBER BEFORE
USES IT AS A SUBSCRIPT,

MORE EXAMPLES:

3

2= i6.%02
1= 9,002
2)= 8,008
I)= 7.52
4)= 6,000
B)= 5.200
6)m 4,000
7)e 3,000
B)= 2,7e0
9)= 41,000
g)s 2.%00

J(iepd)ya2g

$

2= 10,900
1)s 9,000
2)= 8,000
3= 7.090
4)e 8,008
5)e 5,008
4= 4,000
7= 3,000
8)s 2.053
9)e 1,000
2= 2,000

1022)8 20,009

J(2008) w4

3

)= 10,202
1)= 9,200
2)= 8,000
3)= 7.008
4)s 6,000
5)= 5,088
6= 4,229
7)e 3,000

8)= 2,000
9)= i1.%08@
d)= 2,000
1228w 20,000
2232)nw 40,0200



- PAGE 15 -

[ ]

#C IT 1S5 NOT NECESSARY (AS IN SOME OTHER COMPUTER LANGUAGES) TO
#C DEFINE THE INTERVENING SUBSCRIPTED VALUES, IN ORDER TQ USE A
#C PARTICULAR VALUE, THUS, FOCAL ARRAYS (VARIABLES WITH SUgSCRIPTS)
#C ARE CONSIOERED TO BE 'SPARSE',

#C MORE EXAMPLFS:

L ]

oF

«T §

08 K(=10)51,K(=9)22,K(=1)39,K(a4BB0)82222,Kn3

eT §

Kdt-12)= 1.000
K2(~9)= 2.000
KB(~1)= 9.000
K@¢(~4000)= 2222,000
K3t ¢)= 3,720

L}
#3 Ki(~10)m1,K1(=9)82,K1(=1)99,K1(=4000)=2222,K1n3
«T 8

KJ(=-1@)= 1.000
KB(=9)m 2,000
KB(=1)2 9,200
KO(=-4000)=s 2222,000
KOt 2)= 3,020
Kit=18)= 1.008
Kif{=9)= 2.000
Kit=1)s 9.000
Kit(-4708)x 2222,000
Kit 2)a 3.%00
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L ]

#C THIS SHOWS THAT THE VARIABLE NAMES 'K' AND 'Kg' ARE THE SAME, BLT
#C ARE DIFFERENT FROM 'Ki',

sC MORE EXAMPLES:

L ]

»E

eT §
»S N=4
o7 §
N @)= 4,200

-
«8 Me=10
.7 §

NOC )= 4,200
Ma( )= 10,007

L]
o7 B(1)48(2),B(3),! N
g.099  8.000  p.000

-
#T 3

NOC @)= 4,000
MBt B)= 10,002
B3¢ 1)= 2.000
BB¢{ 2)= 2,000
BO¢ 3)s= 2,200
"

- o

«C THIS SHOWS THAT IF A VARIABLE NAME HAS NOT BEgN PREVIOUSLY ASSLGNED
«C A VALUE, THAT IT IS ASSIGNED THE VALUE OF ZERO THE TIRST TIME TKAT™
#C THE USER REFERS TO THE NAME.

*

L ]
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*C NOTICE THAT WHEN NUMBERS ARE OUTPUT BY FOCAL, THEY ARE OULTRLT
8C IN A CERTAIN FORMAT, SOMETIMES THE USER WOULD LIKE TO CHANGE THE
#2 FORMAT IN WWICH FOCAL OUTPUTS NUMBERS, THIS 1S ACCOMPLISHED USING
80 THE 'X' (PERCENT) OPTION OF TWE 'TYPE' COMMAND, THIS OPTION ONLY
»C ESTABLISHES THE FORMAT THAT SUBSEGUENT NUMBERS WILL BE OUTPUT In, BUT
#C DOES NO ACTUAL OUTPyUT ITSELF, ONCE THE OUTPUT FORMAT 1S SET. ALL
#C SUBSEQGUENT NUMBERS wILL BE OUTPUT IN THAT FORMAT UNTIL THE FCRMAT
o0 IS CHANGED WITH ANOTHER '%' OPTION TC THE 'TYPE'! COMMAND, THE 'x!
#C OPTION MAY BE INTERSPERSED WITH OTHER OPTIONS OF THE 'TYPE' COMMAND
®C JUST LIKE 's?,'1', AND '#', WHEN THE '%' IS ENCOUNTERED IN A 'TYPE!
®C COMMAND, A NUMBER OF YHE FORM 'BB,AA' 1S ASSUMED TO FOLLOW [T, _
oC THE 'BB' (BPe99) INDICATES HOW MANY DIGITS ARE T0 BE QUTPUT BEFCRE
«C THE DECIMAL POINT (THE INTEGER PORTION OF THE NUMBER OUTPUT). THE
@C 'AA' (PD=99) INDICATES HOW MANY DIGITS ARE TO BE QUTPUT FOLLOWING
#C THE DECIMAL POINT (THE PRACTIONAL PORTION OF THE NUMBER QUTPUT),

«C IF 'AA' IS ZERO, THEN NO DECIMAL POINT IS ACTUALLY QUTPUT,

#C THE ACTUAL NUMBER OF OHARACTERS OUTPUT DOES NOT INCLUDE THE DECIMAL
s0 POINT, NOR THE '~' SIGN PRECCEDING THE NUMBER (TF ITS NgGaTIVE),

@C NOTE THAT 'x5,23' MgaNS Flve DIGITS BEFORE THE DECIMAL POINT, AMD
#C THREE DIGITS AFTER THE DECIMAL POINT., 'X5.3' OR '%3.30° MEANS

o FIVE DIGITS BEFORE sND THIRTY DIGITS AFTER THE DECIMAL POINT, THE
af NUMBERS USED IN AGTUAL CALCULATIONS ARE MAINTAINED 10 AgouT

#C 6 DIGITS OF SIGNIFICANGE, FTHEY MAY LIE WITHIN THE RANGE OF

oC 10t(=38) TO 1@+(+38), SOME EXAMPLES SHOULD WELP CLARIFY THE

of 'X' OPTION TO THE 'TYRE' COMMAND.

oT 1e1,!
. 2.080
ot 99,
99.90¢
oT %X2.33,1+4,!
2.709
.
T 99.!
99.000

L ]
iT_961!|97|1|9552199i!
96.0080

97.000

98,000

99,007

-
o7 8,1,9, 1,12, 1,11, 1
8.000
9.007
10,032
11,080

L ]
lT‘9B.!:99-lniﬂﬂ.!n131.!
98.@0@

99.007

12g.090

101.000

[ ]



*C

#C
aC
oG
@C
*C
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NOTICE THAT FOCAL WILL ALWAYS OUTPUT TWE INTEGER PORTION OF THE
NUMBER, EVEN THOUGH IT MIGHY NOT BE ABLE TO FI1T IN THE NyUMBER OF
DIGITS THE USER HAS ASKED FOCAL TO PLACE BEFORE THE DECIMAL POINT,
THIS AT LEAST ALLOWS THE USFR TO SEE THE NUMBER, EVEN THWOUGH THE
DECIMAL POINTS WILL NO LONGER LINE UP IN COLUMN DATa,

MORE EXAMPLES!:

6#6;!

L009

%5.03

NO OUTPUT WAS DONE 1IN THIS CASE, BUT A NEW QUTPUT FORMAT HWAS
SPECIFIED, MORE EXaMPLESH

6+6,!
12.882

2.345,1
2.348

2.3456,1
2.%46

NOTICE THAT THERE WAS MORE FRACTIONAL PART IN TWE NUMBER THAKN TRE
OUTPUT FORMAT SPECIFIED TO AUTPUT, IN THIS CASE FOCAL WILL ROUND
SEFORE QUTPUTTING THE VALUE, NOTE THAT THE ACTUAL VALUE OF THE
NUMBER THAT FOCAL HaS STORED AWAY INTERNALLY HAS NOT BEEN CHANGED,
TWE ROUNDING WA~ ON_LY DONE FOR THE QUTPUT OPERATION, MORE EXANMFLES!

L 2
eSET Xe2,3488

L
T

*
«T

X!
2.346

X5.04: X!
2.345%6

X5.22:,X, !
2,35

X5.01.%, !
2.3

X5.0,%Xs!
2

X5.04,%,!
2.345%6
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S X=2.78
T X, !
2.78420
T X5.02,%,!
2.78

#T %5.01,X,!
2.8

oT X5.008,X.1
3

*§ Xz4

eT X5.03: X}
4.000

#T X5.3,X,!
4.0000002000000000002800000002000

*T %5.03,X%,!
4,008

o IT 15 NOT NECESSARY POR THE VALUE FOLLOWING THE 'X' To BE A CONSTANT
#C (SUCH AS '5,03'), BUT CAN BE ANY ARITHMETIC EXPRESSJON, FOCAL

#C WILL EVALUATE THE EXPRESSION, REDUCE IT TO A NUMBER OF THE FORM

#C 'BB.AA' AND USE THAT VALUE AS THE FORMAT SPECIFIER, SOME EXAMPLES:

+8 X=3,02

.‘T X,! .
3.028

®C CURRENT QUTPUT FORMAT I8 STiLL '5,03" FROM ABOVE,

o7 1+1,1!
2.0080

o7 _XX,1+1,1
3.08¢
L ]
of THE DUTPUY FORMAT IS NOW '3.02', BECAUSE THAT IS THE VALUE OF "¥',
#C MORE EXAMPLES:
L ]
#S XaXel
L ]

oT XX.1+1,1
2.00
L
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Ll

+T 3
X¢¢ @)= 4,02
“

LI
]
eC
)

T

WATCH TH1S ONE CAREFULLY?S

XX=X+,01,1%1,!
2,200
L

»T

Xg¢ 8)= 4,230
L]
[ ]
C
sC
sC
C
L]
[ ]
T 1
1.008%

1!:!2':‘3'!
1.0092
2.78@
3,000

THE OUTPUT FORMAT WAS SEY TO 'X'

POINT, MORE EXAMPLESIH

L]
o7

L]
T -1-!-'2-';'3-!
209
-2 200
~3.000

-T %5.23,1e1,!
2.009
*

THE OUTPUT FORMAT Is NOW '4,82', BECAUSE THAT 1S THE VALUE OF 'x'.

(AFTER Xt WAS INGREMENTED €Y ,@1)

S0 THE QUTPUY FORMAT IS NOW "4.B3', WHICH WEANS THAT FOUR DIGITS ARE obTFUT
BEFORE THE DECIMAL POINT, AND THREE DIGITS ARE OUTPUT AFTER THE DECIMAL



.
o

Xa¢
Ya¢
293¢
L]
es
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LET'S NOW LOOK AT AN IMPORTANT FEATURE of FOCAL, THE 'TYPE!
AND 'SET' COMMANDS ALLOW THE USER TO pO SOME USEFUL THINGS, THE
USER MAY NEED TO DO A SEQUENEE OF 'TYPE' AND 'SET' COMMANDS IN CRDER
TO ACCOMPLISH A CERTAIN TASK, THE USER GCAN PLACE MORE THAN CNE
COMMAND PER LINE BY SEPARATING EACH COMMAND WITH A 'J' (SEMI-COLON).
SOME EXAMPLES:

Xe5,Ym6,2073T X,Y,2,!
5.2e8 6.000 7.009

$

@)z 5,000

2)s 6,000

a)s 7.%00

ZaXeYIT 2,018 ZaBel:T X.Y,.E)!

11.000
5.202 &.200 12.000
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#

Y ONE OF THE MOST USEFUL FEATURES OF ANY COMPUTER LANGUAGE 1S THE
#C ABILITY TQ STORE A SERIES OF COMMANDS FOR LATER EXECUTION, THE

#C COMPUTER 1S VERY GO0D AY EXECUTING A SEQUENGE OF INSTRUQTIONS (COMMANDS)
#C OVER AND OVER AGAIN, THE USER MAY STORE A LINE OF FOCAL COMMANCS

#C AWAY FOR LATER EXECUTION, THIS 1S DONE BY TYPING A 'LINE NUMBER'

#C BEFORE THE ACTUAL LINE OF COMMANDS, WHEN THE CARRIAGE RgTURK T%

«C STRUCK, THE LINE WILL BE STORED BY FOCAL, BUT THE COMMANDS ON THE

#C LINE WILL NOT 8E EXeCUTED (AS OPPOSED TO IMMERIATE EXECUTION IF THE
of 'LINE NUMBER! IS LEFT OFF, 'LINE NUMBERS' IN FOCAL ARE pOMPOSEL OF
#«C TWO PARTS, AND HAVE THE FORM 'GG,.SS', WHERE 'GG' (@1~99) 1§

#C THE 'GROUP' THAT TH1S LINE BELONGS TO, AND tSS' (@Le99) S THE

#C 'STEP' WITHIN THE 'cROUP',  WE WILL SEE THE SIGNIFIGANCE OF BEIRG

#C ABLE TO 'GROUP' LINES TOGETHWER AND REFER TO THEM AS A UNIT. THLS A
#C 'LINE NUMBER' OF '2,38" INDICATES THAT THIS LINE IS 'STEP' NUMBER 39
#C IN 'GROUP' 2, NOTE THAT '2,2' FOR A LINE NUMBER MEANS THAT THIS LINE
#C 15 STEP TWENTY IN GROUP Two, AND NOT STEP Tw0, '2.82' WoULD BE

#C USED TO INDICATE THAT TWE LINE WAS STEP TWO IN GROUP TWQ, SOME

s ©XaMPLES ARE IN ORDER HERE:

*

L ]

#1,1 T "HELLO, THERE"!!:8 Xni,Ys2,2Z=3

#1.2 T "THE VALUES = X, Y: Z, ARE ™ XiY,2,!

L]

#2.1 T "THAT'S ALL FOLkEY,!

-

.

#C NOTICE THAT THE COMMANDS ON THESE LINES WERE NOY EXECUTED, BUT THE

#C LINES WERE STORED AwAY BY FOCAL, SO THAT WE MAY EXECUTE THEM ANY

#C TIME WE DESIRE, WHENEVER A STORED LINE IS ENTERED (OR @HANGED), THE
#C USER'S VARIABLE NAMES AND THEIR VALUES ARE ERASED FROM THE COUMPLTER'S
#C STORAGE, THWERE ARE SEVERAL FOCAL COMMANDS wHICHM ARE USEFUL

#C TO THE USER BECAUSE THWEY ALLOW MANIPULATION OF STORED LINES, WE WILL
#C BE LOOKING AT THEM INDIVIOUALLY AS NEEDED, THE FIRST OF THESE COMMANDS
#C IS THE 'WRITE'" COMMAND ('Wv) WHICH ALLOWS THE USER ‘TO WRITE OUT

®C THE LINES (aALL OR SoME) THAY FOCAL HAS STORED, EXAMPLE;

L

L ]
SWRITE
C FOCAL=65 (V3ID) 18<J(L=77

1.12 7 "HELLO, THERE™:!)1S Xmi,Ys2,2w3¥
1.28 T "THE VALUES OF X, Y, Z, ARE ",X,Y,Z,!

2.1 T "THAT'S ALL FOLKS",!

LT
C FOCAL=65 (V3ID) 1B8=JUL=77

1,10 T "HELLO, THERE™1!1S Xu1i,Yn2,Z83
1.20 T "THE VALUES OF X, Y, B, ARE ",X,Y,2,!

2.10 T "THAT'S ALL FOLKS",!



- PAGE 23 -

*

#f IF NO PARAMETER FOLLOWS THE 'W' OR 'WRITE!' COMMAND, TWEN ALL LINES
#C WHICH FOGAL HAS STORED AWAY WILL BE WRITTEN TO THE OUTPUT DEVICE,

#C ALSO WHENEVER FOCAL WRITES talLL' THE LINES, IT WRITES THE TOP LINE
#C WHICH IS AN IDENTIFIER TELLING WHICH VERSION OF THE FOCaL SYSTEN

#C THIS IS, aAND THE DATE WHICH IT WAS CREATED, IF A SPECIFIC LINE

#C NUMBER FOLLOWS THE 'W! OR 'WRITE' COMHAND, FHEN ONLY THAT LINE

#C 1S WRITTEN TO THE OUTPUT DEVICE., EXAMPLE:
w12

1.20 T “THE VALUES OF X, Y, #, ARE ".X,Y,Z,!
#W 2.1

2.1 T "THAT'S ALL FOLKS",!
eW 1.1

1,18 T "HELLO, THERE"™:!!})S Xui,Ys2,233

el 2,13W 1.23W 1.1

2.10 T "THAT'S ALL FOLKS",!

1.28 T "THE VALUES OF X, Y, 2. ARE ", X,Y,Z,1
1.1 T "HELLO, THERE™!!}S Xwi,Ys2,Zsd

L]
T !,"HERE ARE MY STORED LINES®,1!IW
WERE ARE MY STORED LINES

C FOCAL=63 (V3D) 1B=JuLe7?

1.18 T "HELLO, THERE"1!)S X=i,Yn2,283
1,20 T "THE VALUES OF X, ¥, 2, ARE ", X,Y,Z,!

2.18 T "THAT'S aLL FOLKE™:!

.

*C THE USEFULNESS oF 'GROUPS! OF LINES WILL NOW BEGOME APPARENT,

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

#C (LINE NUMBER OF BERO), THEN THE 'WRITE' COMMAND WRITES OUT ALL LINES
#C WHICH BELONG TO THE SPEEIFIED GROUP, 'EXAMPLET

[ ]

SWRITE 1

1.12 T "HELLO, THERE"!!)S Xs1,Yu2,Z83
1728 T "THE VALUES OF X, Y, 2, ARE ", X,Y,Z,!

oY 2
2.10 T "THAT'S ALL FOLKS",!
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C THIS ALLOWS THE USER TO LIST ANY LINE, GRQUP, OR THE ENTIRE

sC PROGRAM, A 'PROGRAM' 1S A SERIES OF STORED LINES WWICH PERFORM SOME
#C FUNCTION OR TASK FOR THE USER, WELL, WE HAVE CAREFULLY TYPED IN THE
#C ABOVE STORED PROGRAM, BUT WOW DO WE INSTRUCT FOCAL TO ACTUALLY

«C PERFORM TWE COMMANDS THAT HAVE BEEN STORED AWAY? WE CAN INODICATE THaAT
#C FOCAL TRANSFER CONTROL (BEGIN EXECUTING STATEMENTS) TQ ANY SPECIFTIT

#C LINE BY THE USE OF THE 'GOTO' (ABBRIEVIATED 'g' OR 'G0") COMMANC,

#C THE 'GOTO' cOMMAND MUST BE FOLLOWED WITH THE LINE NUMBER aF

*C THE STORED LINE THAT WE WANT TO TRANSFER CONTROL T0, IF A LINE NUMBER
#C IS OMITTED, THEN CONTRQL IS TRANSFERRED TO THE LOWEST NUMBERED

#C LINE THAT HAS BEEN STORED AWAY. SOME EXAMPLES!

L3
C FOCAL=65 (V3D) 18=-JuL=7?

1.19 T "HELLO, THERE":1!)S Xwsy,Yn2,Z83
1.2¢ 7 "THE VALUES OF %X, Y, Z, ARE ™, X7 Y;%,T

2.18 T "THAT'S ALL FOLKS™,T

#6070 1.1
HELLO, THERE

THE VALUES OF X, Y, 2, ARE 1.000 2.000 3,000
THAT'S ALL FOLKS
-

o

#C NOTE THAT CONTROL PASSES YO THE NEXT LINE IN SEQUENCE (UNLESS FOCAL
#C HAS BEEN TOLD OTHERWISEY UNYID ALL UINES WAVE BEEN EXECUYED, FCCAL
*C THEN HAS NOTHING MORE TO 00, S0 IT PROMPTS WITH A 's', AND AWAITS A
#C NEW COMMAND FROM THg USER, MORE EXAMPLEST

@

G 1,2

THE VALUES OF X, Y, &, ARE 1,000 2,000 3,000

THAT'S ALL FOLKS

:G 2.1

THAT'S ALL POLKS

L ]

®S X=11,Y212,281316 1,2

THE VALUES OF ¥, Y, 2, ARE 11,00, 12,989 13,000
THAT'S ALL FOLKS

L

*Go
HELLO, THERE

THF VALUES OF X, ¥, %, ARE 1.008 2 o0 J.800
THAT'S ALL FOLKS

*



L]
T
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$

Xd¢ 2= 1,022
Ya¢ a)e 2,200
22¢ v)= 3,087

.
01,
*

LT)]
[+

1.
1
1.

15 6 2.1

FOCAL®65 (VID) 18=JuLe7?

10 T "HELLO, THERE"!!)S Xs1i,Ys2,Z83

15 6 2.1 .
28 T "THE VALUES OF X, y, 2., ARE ",X,y,Z,!

2,18 T "THAT'S ALL FOLKS",!

&Go

HWELLO, THERE
THAT'S ALL FOLKS
4

®
ol
ol

sC

2.

L3
ez,
.

NOTE THAT THE NORMAL SEGUENTIAL DIRECTION OF STAMEMENT EXECUTION
WAS ALTERED WHMEN THF LINE *'1,15' WAS INSERTED, WE WERE INTRODUCED TC
THE 'ERASE' COMMAND EARLIER, HOWEVER, THERE ARE OTHWER USES FOR THE
'ERASE' COMMAND, If THE ERASE COMMAND IS FOLLOWED BY A SPECIFIC
LINE NUMBER (SUCH As '1,2'), IT ERASES JUST THAT LINE FROM STORAGE.
IF IT IS FOLLOWED BY A GROUP NUMBER ONLY (SUCW AS "i'), THEN IT ERASES
ALL LINES THAT BELONG TO THAT GROUP, IF IT IS POLLOWED gY ThE
WORD 'ALL'. THEN IT ERASES ALL OF THE STORED LINES. AS WE
HAVE SEEN BEFORE, IF THE 'ERASE' COMMAND IS FOLLOWED BY NO LINE CR i
GROUP NUMBER, THEN 1T ONLY ERASES THE USERS VARIABLE NAMES AND THEIR STORED

VALUES, ALL FORMS oF THE 'ERASE' COMMAND REMOVE ANY VARIABLE NaAMES
AND THEIR ASSIGNED vaLUES, SOME EXAMPLES!

1.15

FocaL=6% (V30) 18-JuL=77

.18 T "HELLO, THERE™:1!}5S Xmy,Y#2,203

1.22 T "THE VALUES OF ¥. ¥, &, ARE ",X,Y,Z,!

18 T “THAT'S ALL FOLKB™,;!

2 T "THIS IS THE LIVING ENpI™,?
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L]
ol
C FOCAL=65 (V3ID) 18=JuLe77

1.12 T "HELLO, THERE"!!)S X®1i,Ys2,ZE3
1.20 T "THE VALUES OF X, ¥, 2, ARE ", X,Y,Z,!

2,16 T "THAT'S aALL FOLKS"™,!
2,22 T "THIS 1S THE LIVING END!IV,!

G0
HELLO, THERE

THF VALUES OF X, Y, 2, ARE 1.000  2.000
THAT'S ALL FOLKS

THIS 1S THE LIVING END:

L]

®E 2
LT

C FOCAL=45 (V3D) 18=JuLe7?

1,10 T "HELLO, THERE"!!1S X=1,Ys2,Z283

i1.28 T "THE VALUES OF X, Y, #, ARE ", X,Y.,%, 7T
*Go
HELLO, THERE

THE VALUES OF X, Y, 2, ARE 1.080 2.008
»

E ALL
L1

C FOCAL=65 (V3D) 18-JyLe77

#Go
»

3,000



®
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SINCE THERE WERE NO STORED LINES, THERE WAS NOTHING FOR FOCAL
To PERFORM., AT THIS POINT, 1T WOULD BE APPROPRIATE TO DISCUSS THE
QUESTION "WHAT IF 1 MAKE A MISTAKE?". FOCAL PROVIDES SEVERAL
MEGHANISMS WHICH ASSIST THE USER [N CORRECTING MISTAKES, SOME wILL
BE DISCUSSED HERE, OTHERS LATER, T"WHAT IF I MAKE A MISTAKE WHILE
TYPING COMMANDS TO FOCAL FROM THE KEYBOARD?™, SINGLE CHARACTERS
caN BE 'RUBRED OUT' BY STRIKING THE 'RUBOUTY KEY (SOMETIMES LABELED
'DELETE') ON THE KEYBOARD, ONE CHARACTZR T0 THE LEFT WILL BE
'FORGOTTEN' BY FOCAL FOR EacH TIME THE 'RUBOUT' KEY IS STRUCK,
SOME EXAMPLES:

WTHIS 15 4 TXORNNAEST®, 1!

THIS IS A TEST

@

eC
o
#C
oC
oC
»

*
ot

NOTICE THAT THE '\' CHARAGTER 1§ ECHOED EVERY TIME THE 'RUBOUT' KEY
1§ STRUGK (A FANCY RUBOUT M0DE FOR TRYS IS AVATLABLE, WHERE THE
CHARACTER IS5 'EATEN' OFF THE SCREEN)., THE ENTIRE LINE To THE -
LEFT CAN BE 'FORGOTTEN' BY STRIKING THE 'BACKARROW'™ KEY oN THE KEYBOARD,
AN EXAMPLE:

"xY2TYe? ATHIS 18 A TESTW, 1M

THiS 1S A TEST

L
«C
*C
&C
[}

WHEN THE 'BACKARROW! KEY WAS STRUCK, FOCAL FORGOT EVERYTHING TO THE
LEFT OF THE 'BACKARROW', THE USER MAY JUST CONTINUE TYPING THF NEW
CHARACTERS ON THE SaME LINE, ~MORE EXAMPLES]

®
o7 "THIS ARENMN IS A TXCN\EBT®, 1!
THiS 15 A TEST

»
o0
ol
L]

Xai,Yu2,253, %S WWe3 Xe7,Yes,ZaidtT X, Y, 2,
7.000  8.0060 1p.P00

HERE SEVERAL 'RUBOUTS' AND 'BACKARRQWS' WERE USED ON THE SAME
LINE, (YOU WOULD NEVER MAKE THAT MANY WISTAKES, OF CTOURSE),



®
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"WHAT IF Ao MISTAKE IS 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 CAM
BE VERY TEDIOUS IF ONLY ONE CHARACTER IS TO BE CHANGED IN A LONG LINE,

FOCAL PROVIDES a FACILITY WITH THE 'MODIFY' COMMAND TO ALLGW THE

USER TO MAKE cHANGES IN A SYORED LINE WITHOUT HAVING TO RE-TYPE THE
ENTIRE LINE, 1IF THE USER TYPES THE 'MODIFY' COMMAND ('M'), FOLLOMWED

BY A SPECIFIC LINE NUMBER, ¥HAT LINE IS OPENED FOR MODIFICATION, FOCAL
TYPES OUT THE LINE NUMBER (INFORMING THE USER THAT !T LOCATED THE LINE),
THEN WAITS FOR USER INPUT, WHENEVER THE MOplFY COMMAND 1S WAITING FOR
USER INPUT, THE USER MAS SEVERAL MODIFICATION OPTIONS, THEY ARE}

1, SIMPLY TYPE IN ANY TEXT THAT THE USER WANTS INSERTEC AT THAT POINT,

2, DELETE ANY TEXY Yo THE LEFT @Y THE USE OF fRE TRUBOUTY AND/CR
TBACKARRON' KEYS, :

34 SEARCH FOR (POSITION AFTER) A CHARACTER FURTHER TO THE RIGHT OF THE
USER'S CURRENT POSITION ON THE LINE, THIS IS DONE BY STRIKING
THE *ALTMODE' KEY (SOMETIMES LABELED 'ESCAPE'), FOLLOWED BY
STRIKTNG THE CHARACTER THAT IS TU BE SEARCHED FGR, IF YHE CHARAGTER
IS LOCATED, THE LINE IS TYPED QUT UP TO THAT POINT AND FOCAL
WAITS FOR FURTHER USER INPUT, [F THE CHARACTER IS NOT LOCATED,
THE ENTIRE REST OF THE LINE IS TYPED, AND MODIFICATION ENDS,

4y THE USER MaAY TRUNCATE A LINE (REMOVE ALL INFORMATION TC THE RIGHT)
BY TYPING THE CARRIAGE RETURN KEY, AT THIS FOINT MODIFICATION ENDY,

5. THE USER MaY END MODIFICATION BY STRIKING THE TLINE FEEDT KEY,
THIS CAUSES THE REMAINDER OF THE LINE YO BE TYPED, AND THEN
MODIFICATIAGN ENDS, ALL DEFINED VARIABLE NAMES aND THWEIR VALUES
ARE ALSO ERASED,
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- .
o IF THE USER WISHES TO MOpIFY THE LINE AGAIN, HWE SIMPLY TYPES A NEW
#C "MODIFY' COMMAND, THIS PROCESS IS A LITTLE HARD TO DEMONSTRATE ON THE
C PRINTED PAGE, BUT HERE ARE SOME EXAMPLES:

#C

*C

LT

C FOCAL=&5 (V3D) 1B8-JuLe??
#1,1 T “THIS 1S MY PRGRAM",!

o wl

¢ FOCAL=68 (V3ID) 18-JuL=77?
1.16 T "THIS 1S MY PRGRAM",!

#G0
THIS 15 HY PRGRAM
®

oM 1.1
1,12 T "THIS IS MY PROGRAN™,!
L]

aGo
TH1S IS MY PROGRAM

L1}
C FOCAI =68 (VID) 18ayit =79
1.18 T "THIS IS MY PROGRANY,:

o€  WHAT THE USER DlIn, IN THE ABOVE 'MODIFY' COMMAND, WA§ TO TYPE AN
oC 'aLTMODE', THEN THE CHARACTER 'R', FOCAL THEN TYPED OUT THE LINE UP

eC 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 (INE
#C AS IS, THAT REQUIRED 4 KEYSTROKES AS OPPOSED TO 26 REGQUIRED TCO RE-TYPE
o THE ENTIRE LINE.
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SOMETIMES IT 1S USEFUL FOR THE USER TO SUPPLY DATA VALUES FCR
SOME OF THE 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 FOCAL STORE THAT
INFORMATION IN A VARIABLE NAME, JUST AS IF HE HAD USED THE 'SET' COMMAND
T0 DO IT, THE FOCAL COMMAND WHICH DDES THIS {S THE TASK! (OR VAV) COMMAND,
FOR EACH VARIABLE NAME APPEARING IN THE 'ASK' COMMAND, FOCAL WAITS FCR
AN ARITHMETIC EXPRESSION To BE INPUT, REDUCES IT TO A SINGLE NUNERIC
VALUE, AND ASSIGNS THAT VALUE AS THE VALUE OF THE VARIABLE NAME,
EXAMPLE?

ALL

FOCAL=65 (V3D) 18=JuL=77
3

#ASK XaYe2

i2.
27.
5

L]
«T

#T

34

312

X.V.En!l
12.340 27,312 5,808

Xd¢ v)= 12,340
Ya¢ 2)= 27,312
23 0)= 5,200

L ]
wA

XY, 2

1:2,3

L]
[2)

3

Xgt 2= 1,080
Y3t 2)= 2,220
20¢ ¢)= 3.008

-
(3}

X,Y,Z,0
1.090 2.208 3.000
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.
«C CERTAIN NON-NUMERIC CHARACTERS GAN SEPARATE TWE EXPRESSIONS ON TYPE«IN
#C (SUCH AS cOMMa, OR CARRIAGE RETURN)., ANY ARITHMETIC EXPRESSION CAMN

#C BE INP!T, AS THESE EXAMPLES SHOW!:

*
«T 8
X3¢ o) 1,080

Yo¢( 2)= 2,000
B3¢ B)= 3,000

L]

A B,C
X+ye2
21241

)
T §

Xg¢ 2)= 1,280
Yo¢ 0)s= 2.080
20( 2)= 3,000

B3¢ 2)= 6,000
Ca¢ 2)= 10,0080

L}
IASK _X.Y.E..C
X+q

Y"l

B+1,B8+1,C+1

[ ]

oT 8

X3t M= 2.0080
YO w)= 3.200
20¢ @)= 4,020
BO( £)= 7.800

Cac 8i=s 11,020
L}
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«C THE ABOVE SEQUENCE INCREMENTED EACH OF THE VARJABLES gY ONE, THE
eC 'ASK' COMMAND ALSO RECOGNIZES THE 'S', "™!, ex0,010, AND r#' CPTICNS JUST
#C THE SAME AS THWE 'TYPE' COMMAND, THIS ALLOWS THE PROGRAMMER TO AQD
#C THINGS WHICH MAKE THE USE OF THE PROGRAM MORE COHERENT,
s SOME EXAMPLES:

L
#E ALL
el
C FOCAL=65 (V3D) 18=JyuL=77
#1.1 A "NOW PLEASE ENTER A NUMBER: ",X
#1.2 T !,"THE VALUE OF THE NUMBER SQUARED IS",x+2,1!
LY
C FOCAL=65 {V3ID) 18~JuL=77

1,1¢ A "NOW PLEASE ENTER a NUMBERY ", X
1.20 T 1,"THE VALUE OF THE NUMBER SQUARED IS™,Xe2,!!

#Go
NOW PLEASE ENTER A NUMBER: 4

THE VALUE OF THE NUMBER SQUARED IS  15.900

NQOw PLEASE ENTER A NUMBER: 4,5
THE VALUE OF THE NUMBER SQUARED IS 28,250

NOw PLEASE ENTER A NUMBER: =3
THFE VALUE OF THE NUMBER SQUARED IS 9,060
o4 1,2

1.22 T 1,"THE VALUE OF THE NUMBER SQUARED ISaw,x+2,1!
W

C FOCAL®65 (V3D) 1B<JuLe??

1.1¢ A "NOW PLEASE ENTER A NUMBER! ™, X
1.20 T 1,"THE VALUE OF THE NUMBER SQUARED 1Saw,x+2,1!

G0
NOW PLEASE ENTER a NUMRER: &

THF VALUE OF THE NUMBER BQUARED ISz 16,000
sV 1,1
1.12 A !."NOW PLEASE ENTER A NUMBERI ",X,!
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*
oW

C FOCAL=65 (V3D) 18=-JuL=77

1.12 A },"NOW PLEASE ENTER A NUMBERI ",X,!
1,26 T 1,"THE VALUE OF THE NUMBER SQUARED [S=w,xe2,1!

sCo
NOW PLEASE ENTER A NUMBER: 2.2

THe VALUE OF THE NUMBER 2QUARED ISs= 4,840

L1}
NOW PLFASE FNTFR A NUMBER: Xei

THE VALUE OF THE NUMBER BQUARED 1S5= 10,242
«T S
XB¢ pI= »,200
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A REASONABLE QUESTION AT THIS POINT MIGHT BE "HOW DOgS
Focal INFORM ME WHEN 1T ENCOUNTERS AN ERROR OF SOME KIND3?", ERRCR
MESSAGES IN FOCAL ARE ALWAYS STARTED WITH A '9' CHARACTER IN THE FIRST
POSITION ON THE LINE, THE 12! 1S THEW FOLLOWED BY A CODE NUMBER, WHICH
INZICATES WHAT THE ERROR IS (A LIST OF ALL THE &ODE NUMBERS AND THEIR
MEANINGS IS GIVEN IN AN APPENDIX), “IF THE ERROR OCCURED IN A STORED
LINE, THEN THE LINE NUMBER oF THE LINE IS ALSO OUTPUT, THEN THE LINE IS
OQUTPUT T0 THE USER'S CONSOLE, WITH AN "+' (UPARROW) FOINTING TO THE
POSITION IN THE LINF WHERE FOCAL WAS PROCESSING AT THE TIME TME ERROR

#C CONDITION WAS ENCOUNTERED, THIS INFORMATION 1S USUALLY ENOUGH T¢
#C QUICKLY DETERMINE THE CAUSE OF THE ERROR, SOME ILLUSTRATIONS!
L ]
LY
C FOCAL=85 (V3D) 18~JUL=77Y
1.1¢ A 1,"NOW PLEASE ENTER A NUMBERI ",X,!
1,26 7 1,"THE VALUE OF YHE NUWMBER SQUARED ISsw,%+%,17
s 1,2
1,28 T I,"THE VALUE OF THE NUMBER SQUARED ISsn,X#2,1!
*d 1.3
=22
#
C (ERROR CODE 22 IS 'WRITE OF NON=EXISTENT LINE?)
L]
#f 2
*
20 (NO COMPLAINT HERE, THERE WaS NOTHING TO ERaASE)

-
4999.1 T "HIM,|

-4

996.1 T "HIN,!

®
oC
*C
»

(ERROR CODE 4 IS 'ILLEGAL LINE NUMBER'), GROUP NUMBERS gAN ONLY
BE WITHIN THE RANGE 8%-99,

“
$HFLLO THERE

-3

HELLC THERE

®
*C
»

(ERROR CODE 3 IS 'UNRECOGNIZABLE COMMAND')
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L}

oC WE MAVE SEEN HOW TO TRANSFER CONTROL IN THE FOCAL PROGRAM TC A

#C LINE OTHER THAN THE ONE THAT 1S CURRENTLY BEING EXECUTED, V1A THE

#C '60TO' COMMAND, A VERY IMPORTANT FEATURE OF FOCAL IS TWF

#C ABILITY TO EVALUATE AN EXPRESSION AND TRANSFER CONTROL

_#C TO ONE OF SEVERAL PLACES, DEPENDING UPON THE RESULT OF THE EVALLATION,
oC WHEN AN ARITHMETIC eXPRESSION 1S EVALUATED IN FOCAL, IT 1S REDUCED TC

#C A SINGLE MUMERIC VALUE, THE 'IF' COMHAND (ABBREVIATED '1*) IN FOCAL

#C ALLOWS THE TRANSFER OF CONTROL TO UP TO THREE OIFFERENT PLACES,

#C DEPENDING ON WHETHER THE RESULT OF THE EXPRESSION 15 LESS THAN Z2ERC,

#C EOUAL TO ZERO, OR GREATER TWAN ZERO, THE EXPRESSION IS ENCLOSEC

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

#C CLOSING ')', FOCAL WILL TRaANSFER CONTROL To THE FIRST LINE NUMEER IF THE

#C RESULT OF THE EXPRESSION 1S LESS THAN ZERO, To THE SECOND LINE

#C NUMBER IF THE RESULT OF THE EXPRESSION IS EQUAL TO ZERQ, AND YO THE

oC THIRD LINE NUMBER IF THE RESULT OF THE EXPRESSION IS GREATER THaN

«C ZERO, THE LINE NUMBERS ARE SEPARATED BY COMMAS, SOME EXAMPLES!

¢« aLL

#1,1 A !,"ENTER a4 NUMBERI",X,!

1,2 IF (X)1,3,1.4,1.5

#1.3 T "THE NUMBER IS LESS THAN BERO",!!;QUIT
wi.4 T "THE NUMBER IS gQUAL Yo ZERO",!TIGUIT
#1.5 T "THE NUMBER IS GREATER THAN ZERO",!131QU1T
L]

L]
oW
C FOCALe=&5 (VID) 18=JuL=77

1.10 A V."ENTER A NUMBER:",X,1
1,20 IF (X11.3,1.,4,1,5

1.38 T "THE NUMBER I§ LESS THAN ZERO",111QUIT B
1,48 T "THE NUMBER 1S EQUAL TO BERO",1!}QUIT
1.5¢ T "THE NUMBER 1§ GREATER THAN ZERO",!tiQuIT
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L)

*GOo

ENTER A N'MBER1B

THF NUMBER IS GREATER THAN 2ERO
&GN

ENTER A NUMBERe8

THE NUMBER IS LESS THAN ZERO
*G0

ENTER A NUMBER1@

THE NUMBER IS EQUAL TO ZERO

sGp

ENTER A& NUMBERt1+1

THE NUMBER 1S GREATER THAN ZERO
(2]

ENTER & NUMBER|5-8

THE NUMBER 1S EQUAL TO 2ERO

ay

C FOCAL«65 (V3D) 1B-JyuLe=77
1,12 A !,"ENTER A NUMBER:",X,1
1.25 1IF (X74.3,1.4,1,5

1.38 T "THE NUMBER IS LESS THAN ZERQO",!!iQUIT

1.42 T "THE NUMBER I§ EOQUAL to ZERO",1!;QUIT
1.56 T "THE NUMBER IS GREATER THAN ZERO",!lijQulT
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CONTROL IS TRANSFERED TO LINE '4,3' IF THE VALUE OF 'X' IS
LESS THAN ZgRO, TO '1,4' IF 17 IS EQUAL TO ZERO, AND 7O '1.5' IF
IT 1S GREATER THAN gERO, AT THOSE LINES, THE 'TYPE' COMMAND OUTPUTS
AN APPROPRIATE MESSAGE, THEN THE 'QUIT' COMMAND 1S USED TO
SToP THE EXECUTION eNTIRELY, IF THE 'QUIT' COMMAND WERE NOT THERE,
FOocaL WOULD HAVE CONTINUED EXECUTION WITH THE NEXYT LINE IN
SEQUENCE, THE 'QUIT' COMMAND MAY BE USED AT ANY PLACE IN A FOCAL
PROGRAM TO CAUSE THE EXECUTION OF STORED INSTRUGTIONS Tp STOP
ENTIRELY, AND FOCAL TO PROMPT WITH A '#', AND AWAIT A NEW COMMAMND,
MORE EXAMPLES!

1.2

20 IF (Xw?)1,3,1.4,1.5
1.3

33 T WTHE NUMBER 1§ LESS THaN ZERDNN\ASEVEN®,iTIQUIY
1.4

42 T "THE NUMBER 1§ EQUAL TO BERONNMSEVEN", t13GULT
1.5

50 T "THE NUMBER (S GREATER THAN BERUNNNNSEVEN",TTIQUTT
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Y

C FOCAL=65 (V3D) 18=JulL=77

1.1¢ A 1,"ENTER A NUMBER:".X,1
1.2¢ IF (Xe?)1,3)2.441.5

1.3 T "THE NUMBER IS LESS THAN SEVEN",!!;QUlT
1,49 T "THE NUMBER 1S EQUAL TO0 SEVEN",!13QUIT
1,52 T "THE NUMBER IS GREATER TWAN SEVEN",!!jQuIT

aGo

ENTER A NUMRFRtg

THF HUMBER 18 LESS THAN SEVEN

L1

ENTER A NUMBER1®

THF NUMBER IS GREATER THAN SEVEN
L1eds

ENTER A NUMBER:7

THE NUMBER 1S EQUAL TO SEVEN

a6

ENTER A NUMBER:Se4

THF NUMBER IS GREATER THAN SEVEN
260

ENTER &4 NUMBER319-12

THE NUMBER 1§ LESS THAN SEVEN
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14 IT 1S NOT ALWAYS NECESSARY TO SUPPLY ALL THREE LINE NUMBERS WHEN
#C USING THE 'IF' COMMAND, IF A LINE NUMBER IS OMITTED OR NULL (A COMMA
#C 1S THERE, BUT NOTHING 1S BEFORE IT), THEN FOCAL W]LL PROCEED TO THE
#C NEXT COMMAND IN SEQUENCE (INSTEAD OF TRANSFERING CONTROL TO
#C A NEW PLACE) IF THE CONDIT{ON IS TRUE (EXPRESSION LESS THAN
" #C 2ERD, EOUAL To ZERO, OR GREATER THANTZERO), THIS ALLOWE FOR MORE
#C COMPACTNESS IN THE PROGRAM, SOME EXAMPLES SHOULD HELP CLARIFY THISI
«E ALL
171 4 'MENTER A NUMBER:™,X,ls® t¥-734,5,1,6;T "1 WAVE CONTINUFD ON 1,1",1)Q
1.5 T "] AM AT LINE 1.5%,1°
e1.6 T "] AM AT LINE 1,6",
LY
C FOCAL=45 (V3ID) 18=JuL=?
1.18 A IMENTER & NUMBERI™,X, 131 TX-771.5,1.6/F 7T HAVE CONTINUED €N L.1"413¢
1,56 T "] AM AT LINE 1,5",100
1,68 T "1 AM AT LINE 1.6™,100Q
#G0
ENTER A NUMBER1Z
I aM AT LINE 1.5
L ]
oG
ENTER A NUMBERIY
I aM AT LINE 1,8
[ ]
(14
ENTER A NUMBER19
I HAVE CONTINUED ON 1.1
L]
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-

*C  SINCE THE THIRD LINE NUMBER WAS OMITTED, FOCAL CONTINUED WITH THE NEXT
#C COMMAND IN SEQUENCE (THE 'T "1 HAVE CONTINUED ON 4.4"') WHEN THE VALUE

«C OF THE EXPRESSION (X-7) WAS GREATER THAN ZERO (1.E. X WAS GREATER THAN 7),
#C MORE EXAMPLES:

-
#M 1,1

1710 A IMENTER A NUMBERI™, X, !i1 (X=7)1.,5,1.83\
L

#1.2 T "1 AM AT LINE 1.2",130

L]
.

£ FOCAL®»E5 (V3D) 18-JuL=7?

1,10 A IMENTER A NUMBERI™:X, 1)1 (X-711,5,1.6
i.20 T "1 AM AT LINE 3.2",11Q

1.50 T "I AM AT LINE 1.5%,11Q

1.60 T "I AM AT LINE 1.6",110

ENTER A NUMBER13

I AM AT LINE 1.5
46N

ENTER A NUMBER:?

1 aM AT LINE 1,6
G0

ENTER A NiiMBER19

1 4AM AT LINE 1.2
L]

®
*C IN THIS CASE THE NEXT COMMAND "IN SEQUENCE JUST WAPPENED TO BE ©N

#C THE NEXT LINE, BUT THAT IS NO DIFFERENT THAN THE FIRST gASE WHERE THE
#C NEXT COMMAND IN SEQUENCE ]S ON THE SAME LINE, MORE EXAMPLES!

*

[

#M 1,1

1.12 A I"™ENTER A NUMBERI™,X,!3] (X=7)1.5
*
»
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L]
LY

C FOCAL=65 (V3ID) 18=JuL=77

1.12 A I"ENTER A NUMBERI".X)!jl (X=7)1,5
1,22 T "1 AM AT LINE 1,2",1)Q

1.50 T "1 Am AT LINE 1.5",01Q

1,68 T "I AM AT LINE 1,6",110Q
*Go
ENTER A NUMBER3

1 AM AT LINE 1.5
L3r]s]

ENTER o NUMBER:7

1 AM AT LINE 1,2
e8n

ENTER A NUMBER:9

1 aM AT LIRE 1,9

L ]

#C  SINCE ONLY ONE LINE NUMBER WAS SPECIFIED (THE ONE TO TRANSFER T0

oC WHEN THE EXPRESSION WAS LESS THAN ZERQ), FOGAL PROCEEDED TO THE MEXT COMMa
#C IN SEQUENCE WHEN THe VALUE OF THE EXPRESSION WAS EQUAL To. OR GREATER THAN
«C ZERO, MORE EXAMPLES:

oM 1.1

1.10 A ITENTER A NUMBERI™, X, !iT TX«7)1,5\\\,1,617T "I HAVE CONTINUED ON 174",

C FOCAL=65 (V3D) 18<JuLw7?

1,10 A I"ENTER A NUMBERI™.X,1il (X=2)41.6iT "y HAVE CONTINUED ON 1.4",14G
1,20 T "1 AM AT LINE 1.2":110

1.50 T "I AM AT LINE 4,9%,1J0Q

1.60 T "I AM AT LINE 1.8",1)Q

L1]
ENTER A NiLMBER:3

T WAVE CONTINUED ON 1,1
G

ENTER A NUMBER17

1 AM AT LINE 1.6
G

ENTER A N''MBER19
! HAVE CONTINUED ON 1,1
L]
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-

o SINCE THERE WaAS A cOMMA, BUT NO LINE NUMBER, THEN FOCAL PRCCEEDS TC

o0 THE NEXT ¢OMMAND IN SEQUENCE IF TRE VALUE OF THE EXPRESSION IS LESS THAN
#C ZERD, IF IT IS EQUAL TO 2gRO, 1T TRANSFERS TO LINE 1,6, IF IT IS GREATER
#Z THAN EERO, FOCAL PRQCEEDS 70 THE NEXT COMMAND IN SEQUENCE, NOTE THISH

L]
M 1.1

1.12 A I"ENTER A NUMBERI™,X, 111 (X=7)s\1,63T "I HAVE CONTINUED ON 1,1",110
LY

C FOCAL=65 (V3D) 18-JuLe7?

1.12 A I"ENTER A NUMBERI".Xs!il (X=7)1.6J7 "1 HAVE CONTINUED ON 1.1", 130
1,26 T "1 AM AT LINE 1.2",1450
1.58 T "I AM AT LINE 1.83",!14Q
1.62 T "I AM AT LINE 1,6",!10Q

L2e]o]

ENTER A NUMBER:3

1 aM AT LINE 1,6
&G

ENTZR A N .MBER:?
1 HAVE CONTINUED ON 1.1
a5

ENTER A NUMBER19
! HAVE CONTINUED ON 1.1
L]
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.
L ]

C THAT LITTLE COMMs WAS VERY IMPORTANT! IN THIS CASE FOCAL TRANSFERS
#C CONTROL TO LINE 1.6 IF THE vVaLUE OF THE EXPRESSION [S LESS THAN ZERO,

#C BUT PROCEEDS TO TWE NEXT COMMAND IN SEQUENCE IF THE VaLUe 1S EQLAL TC,
#C OR GREATER THaN, ZERO (SAME AS ANOTHER EXAMPLE ABOVE), ANOTHER EXAMFLE;
(]

oM 1.1

1,10 A IMENTER a NUMBERI™, X, !l (X-721.6,,1,61T ™! HAVE CONTINLED ON 1,1",!
LT}

C FOCAL=63 (V3ID) 1B«JuL=7?
1;12 A ITENTER A NUMBERI™ X, 1l (X=7)1.6.,1.63T ™! HAVE CONTINUED CN 3,1",!
1.20 T "1 AM AT LINE 1,2",010Q
1.52 T "I AM AT LINE 1,%",110
1,60 T "1 AM AT LINE 1.6", 110
#Go
ENTER a NUMBER:I3

I AM AT LINE 1.6
G

ENTER A NUMBER:?

! WAVE CONTINUED ON 1,1
1]

ENTER A NUMBERI®

I AM AT LINE 1,6
.
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FOCAL WILL TRANSFER CONTROL TO LINE 1,6 IF THE VALUE OF THE EXPRESSICN
1S NOT EQUAL TO ZERo (ITE. LESS THAN OR GREATER THAN), 8uT WILL PRCCEEC
WITH THE NEXT COMMAND IN SEQUENCE IF THE VALUE IS EQUAL TO 2ERQ, THE .
*1F' STATEMENT ALLOWS EITHER THWO OR THREE WAY BRANCHWING oF PROGRAM CONTROL
DEPENDING UPON THE VALUE OF AN ARITHMETIC EXPRESSION. THIS ALLCWS TkE
COMPUTER PROGRAM TO COMPARE QUANTITIES AND PERFORM DIFFERENT COMMAND
SEQUENCES, DEPENDING UPON THE RELATIONSHIP OF TWOSE QUANTITIES, THUS,

THE 'IF' COMMAND IS A CONDITIONAL 'GOTO' COMMaND,

IT IS DESIRABLE TO HAVE FOCAL REMEMBER WHERE IT 1S EXECUTING COMMANDS ON
A GIVEN LINE, TRANSFER CONTROL TO, PERHAPS, ANOTHER LINE OR GROLF, THEN
HAVE FOCAL RETURN To THE PLACE IT REMEMBERED 1T WAS AT, CONTINUING TO
EXECUTE COMMANDS AS BEFORE, THIS IS A VERY POWERFUL FEATURE, SIMCE IT
ALLOWS THE PROGRAMMER TO WRIiTE A LINE (OR GROUP OF LINES) TO 0O A
SPECIFIC TASK, AND WHENEVER THWAT TASK NEEDS To BE DONE, PERFCRM THE LINE
OR GROUP, AND RETURN TO THE NEXT COMMAND IN SEQUENCE. THIS CAPABILITY IS
PROVIDED FOR pY THE 'DO!' COMMAND IN FOCAL, THE 'DO' cOMMAND CAMN BE USED
TO PERFORM A4 SINGLE LINE, OFR AN ENTIRE GROUP OF LINES, “WHEN FOCAL
ENCOUNTERS A 'DO' COMMAND, 1T LOOKS FOR A LINE NUMBER QR A GROUF NUMBER
(SUCH AS '3') FOLLOWING THE 'DO' COMMAND, FOcAL THEN REMEMBERS THE POSITICN
To RETJRN TO AFTER PERFORMING THE LINE OR GROUP, TRANSFERS CONTRCL TC THE
BEGINNING OF THE LINE OR GROUP, PERFORMS THE FOCAL COMMANDS THERE, THEN
RETURNS TO THE NEXT cOMMAND IN SEQUENCE FOLLOWING THE 'DpO' CCMMAND,
THE 'DO' COMMAND OPERATES SLIGHTLY DIFFERENTLY WHEN PERFORMING .CNLY A
SINGLE LINE OF COMMANDS, THAN 1T DOES WHEN PERFORMING AN ENTIRE GROUP
OF COMMANDS, LET US LOOK AT HOW THE 'DO' COMMAND FUNCTIONS WHEA WE
SPECIFY A SPECIFIC LINE NUMBER. THE 'DO' CAUSES FOCAL To REMEMEER WHERE
TO RETRN TO0 AFTER THE 'DO' HAS COMPLETED, TRANSFERS CONTROL TO THE
FIRST COMMAND ON THe SPECIFIED LINE, THEN PROCEEDS YO EXECUTE CCMMANCS
A4S THEY ARE ENCOUNTERED UNTIL A TARRTAGE RETURN IS ENCOUNTERED, AT THE
TIME THE CARRIAGE RETURN 1S ENCOUNTERED, CONTROL RETURNS TO THE PLAGE
FOCAL REMEMBERED WHEN THE '00' WAS ENCOUNTERED. SOME EXAMPLES!

ALL
"] AM EXECUTING COMMANDS ON LINE 2,i7,1

1
.2 T "1 AM EXECUTING COMMANDS ON LINE 2.2",!
3T

"] AM EXECUTING COMMANDS ON LINE 2,3",!

FOCAL=65 {V3D) 18-JuL=77

.13 T "I AM EXECUTING COMMANDS ON LINE 2.17,%
.22 T "1 AM EXECUTING COMMANDS ON LINE 2,2",)
.32 T "I AM EXECUTING COMMANDS ON LINE 2,3",1

NOTE THE ACTION OF THE 'GOTQ' COMMAND:

M EXECUTING COMMANDS ON LINE 2.1
M EXECUTING COMMANDS ON LINE 2.2
M EXEC:TING COMMANDS ON LINE 2.3

M EXEC'TING COMMANDS ON LINE 2.2
M EXECUTING COMMANDS ON LINE 2.3
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v

#C THE GOTO COMMAND DOES NOT REMEMBER ANY PLACE 7O RETURN TO,
#C NOW NOTE THE ACTION OF THE 1D0' COMMAND:

L]

aDn 2.1

1 aM EXECUTING COMMANDS ON LINE 2.1

.

#0n 2.2
1 AM EXECUTING COMMANDS ON LINE 2.2

eDg 2.3
1 AM EXECUTING COMMANDS ON_LINE 2.3

L]

o0 2.217 "THE 'D0' COMMAND RETURNED HERE", 11D 2,337 "MORE €oMMANDS ON THIS LIA
1 aM EXECUTING COMMANDS ON LINE 2.2

THE '0DO0' COMMAND RETURNED HERE

1 AM EXECUTING COMMANDS ON LINE 2.3

MORE COMMANDS ON THIS LINE

L

*
oM 2,1

2712 T "I AM EXECUTING COMMANDS ON LINE 2,1%,1i6 2,3
[
"]

C FOCAL=65 (V3D) 18<JuLe7?

2748 T "1 AM EXECUTING COMMANDS ON LINE 2.1",1i6 2.3
2.20 T "1 AM EXECUTING COMMANDS ON LINE 2,.2%,1

2738 T "1 AM EXECUTING TOMMANDS ON LINE 2.3",{

L]

Do 2.1 ) _

1 aM EXECUTING CGOMMANDs ON LINE 2.4

1 iM EXECUTING COMMANDS ON LINE 2.3
L]
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THE 'DO 2.1i' REMEMBERED WHERE TO COME BACK TO, TRANSFERED CONTROL
To LINE 2,1, AND BEGAN EXEGUTING THE COMMANGS THERE, THE 'GCTC' gOMMAMD
AT THE END OF LINE 2.1 TRANSFERED CONTROL TO LINE 2,3 WITHOUT FCCAL EVER
HAVING ENCOUNTERED A CARRIAGE RETURN, THUS COMMANDS ON | INE 2,3 WHERE
EXFCUTED UNTIL A CARRIAGE RETURN WAS ENCOUNTERED AT THE END CF LINE 2.3,
AT WHICH TIME FOCAL RETURNED TO THE PLACE 1Y REMEMBERED TO GO BiCtK TC
(AFTER THE 'DO 2.1'), SAW NO MORE COMMANDS THERE, SO IT qulT.
MOPE EXAMPLES:

¢ FOCaAL=43 (V3D) 1B=JuLe7?

2
2
2

(]

o

B e} B rwa B G e &

A

P

g
A

2
aAM EXECUTING COMMANDS ON LINE 2.1
M 2.

@ T ™1 AM EXECUTING COMMANDS ON LINE 2,4i",116 2.3
¢ T ™1 AM EXECUTING COMMANDS ON LINE 2,2%,1
@ T "1 AM EXECUTING COMMANDS ON LINE 2,.3%",1

4
s L

EXECUTING COMMANDS ON LINE

G 2.2

M EXECUTING COMMANDS ON LINE 2.
M EXECUTING COMMANDS ON LINE 2.

0 2.2
aM EXECUTING COMMANDS ON LINE 2.2

8D 2.330 2,237 "THAT'S ALLI™!Y

1 aM EXECUTING COMMANDS OGN LINE 2.3
1 aM EXECUTING COMMANDS DN LINE 2.2
THAT'S ALL!



[ ]

oE aALL

#2.1 T !1,"THE VALUE OF Xm ",X,1
oW

€t FocALe=6% (V3D) 1B-JuL=7?

2,18 T 1,"THE VALUE OF Xz ",X,1!
oS X®130 2,115 X=s23D 2.1
THE VALUE OF X= 1.000
THE VALUE OF Xe Zioww

[ ]
#1.1 S XsXeq)3D 2.136 1.1
L1}

€ FOCAL=6% (V3ID) 18=JuL=7?
1.1¢ S X=Xei:D 2.136 1.1
2,18 7 1,"THE VALUE OF Xa ",X;!

sGo

THE VALUE OF Xa 1.000
THE VALUE OF X» 2.000
THE VALUE OF Xs 3.000
THE VALUE OF Xm 4.p000
THE VALUE OF Xa 5.900
YHE VvALUE OF Xn 4.000
THE VALUE OF X» 7.200
THE VALUE OF Xa 8.p200
THE VALUE OF Xs 9,000

THE VALUE OF Xs 10.000
THE VALUE OF X= 11.020
THE VALUE OF X= 12,000

1-79 & 2,10 !
T !,"THE VALUE OF X= n,X,!
+
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THE SEQUENCE OF COMMANDS IN LINE '1,1' ADDED ONE YO THE VALUE CF 'X',
PEPFORMED THE COMMANDS ON LINE '2.1', THEN TRANSFERED BacK TC TrE BEGINNING
OF LINE '"1.1' AGAIN, THIS SEQUENCE OF COMMANDS WOULD HaVE
CONTINYED TO 0O THIS AD INFINITUM, THIS IS CALLED AN 'INFINITE LOCP',
SINCE THERE IS NO WaY (NORMALLY) TO STOP EXECUTION, IN THIS CASE,

I PRESSED THE 'INTERRUPYY BUTTON ON MY COMPUTER, WHICH GAUSED A

FOCAL ERROR, STOPPING THE EXECUTION, AND PRINTING TWE APPROPRIATE
ERROR MESSAGES. WHAT IP WE WANTED TO OQUTPUTY ONLY THE FIRST 1@ VALUES
OF 'X', THEN CAUSE THE PROGRAM TO STOP? EXAMPLE!

1.1

12 S X=Xe43D 2.111 (X=1@)1,43T "THAT'S ALL!",1!)Q

FOCAL=65 (V3D) 1B=JuL=7?
12 § X=Xe1;D 2,151 (X=1@)1,43T "THAT'S ALLI",11)Q

12 T 1"THE VALUE OF X= ";X.!
VALUE OF Xs 1,080
VALUE OF X= 2.008
® VALUE OF X= 3.080
VALUE OF Xs 4,000
VALUE OF X= 5,000
VALUE OF X& 4,000
* VALUE OF Xs 7.080
* VALUE OF X= 8,000
VALUE OF X= 9.000

VALUE OF X= 10,0080
TS ALLL
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eC  THE 'IF' STATEMENT WAS USED TO COMPARE THE VALUE OF 'X' TO THE

«C NUMBER 1@, aND AS LONG AS 'y' WAS LESS THAN 19 ( (Xel@) LESS

oC THAN ZERQ), THEN THE 'IF' COMMAND WOULD TRANSFER CONTROL BACK TC

#C THE BEGINNING OF LINE 1,1, WHEN THE VALUE OF 'X' WAS EQUAL T0 1¢

#C ( (X=12) EQUAL TO ZERO), THEN THE NEXT COMMAND IN SEQUENGE WAS EXFrUTED.
aC WWICH TYPED "THAT'S ALL!", AND QUIT,

oC BACK TO THE 'DO' COMMAND, IT DOES NUT MATYER WHEN OR WHERE THE

#C CARRIAGE RETURN IS ENCOUNTERED ONCE CONTROL HAS BEEN TRANSFERREL T0 THE

oC SPECIFIC LINE TO 'Do', 8UT WHEN 1T DOES ENCOUNTER A4 CARRIAGE

eC RETURN, THEN CONTROL RETURNS TO THE NEXT COMMAND [N SEQUENCE AFTER THE

oC 'D0' WHICH TRANSFERRED CONTROL., WHEN THE 'pO' COMMAND 1§ FOLLOWED BY

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

C AND TRANSFERS CONTROL TO THE LOWEST NUMBERED STEP WITHIN THAT GROUP, COMMAND
@C ARE EXECUTED AS THEy ARE ENEOUNTERED, UNTIL A CARRIAGE RETURN I8 ENCOUNTERED
eC IN A LINE WHICH IS NOT PART OF THAT GROUP (i,E, IT WAS o DIFFERENT GROUP NUMBER
@C AT THAT POINY, CONTROL 1S RETURNED TO THE PLACE REMEMBERED. AT ANY TIME,

#C WHILE A 'n0' 1S BEING PERFORMED, IMMEDIATE RETURN TO THE PLACE

#C REMEMBERED cAN BE FORCED BY USING THE 'YRETURN' C€OMMAND, SOME EXAMPLES!

[ 3
2,2 T I"THE VALUE OF x+2 IS & ", X#2,!
L1

€ FOCAL=65 (V3D) 18=JUL=77
1.10 S XsXe1iD 2.131 (X=1@)1,147 "THAT'S ALLI®,!111Q

2.18 T 1."THE VALUE OF X= ",X;
2.2 T T"THE VALUE DF Xe2 18 o P, X¥2,1

*M 1,1

1.1 S X=Xel:D 2.1NNi1 (XelP)I, 47T "THATTS ALLIY,ITTQ
o

C FOCAL®65 (V3D) 18-JuLe77
1,19 S XsXeiip 2J1 (X=1@)1.13% "THAT'S ALLI!",1!10Q

2.12 1 !,"THE VALUE OF X3 ",X,!
2.2p T I"THE VALUE OF X2 1% g ™, X+2, 10



THE
THE

VALUE

" VALUE

VALUE
VALUE
VALUE

VALUE

" VALUE

VALUE
VALUE
VALUE
VALUE
VALUE

" VALUE

= VALUE

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

oF
OF

THAT'S ALL!

-

Xa
Xe2
Xz
X¢2
Xa
Xe2
Xu
Xe2

Xa

Xe2
Xa

X#2

X=
Xe2
Xs
Xe2
Xm
X¢2
Xe

Xeg

i.000
1S = 1.0p2
2,000
IS = 4.920
3.000
1S = 9.000
4,000
1§ = 16.0¢0
5.000
1S = 25.200
6.p00
IS’ = 36.200
7.020
IS = 49.098
8.080
1§ a 64,200
9.n08
IS = 81.299
12.000

IS = 122.2¢92
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L]

M 1.1

1.12 S X=zXe13D 231 (X-1B\\5)1,11T7 "THAT'S ALLIY,! 130
2,15 1 (X=3)2,21R
L1

¢ FOCAL=6% (V3D) 18=JULe77

1.10 S XmXe1iD 241 (Xe8)1711T "THAT'S ALLI",!130

2.12 T !,"THE VALUE OF X= ",X,!
2ian b IPTHECVALUE OF X02 18 o ®,Xe2,1
L1
THE VALUE OF Xs_ 1.008
THE VALUE OF Xe2 IS = 1.009
THE VALUE OF Xs 2.000
THE VALUE OF X+2 1S 8 4.000
THE VALUE OF Xu 3.000
THE VALUE OF X 4,000
THE VALUE OF X= 5.000

THAT'S ALLI

L ]

aC IN GROUP 2, AT LINE 2,45, THE "]F' STATEMENT TRANBFERED CONTRtL
#C TO LINE 2,2 (OUTPUTTING x-za AS LONG AS X WAS LESS THaN 3.

o ALL OTHER CASES, ANp IMMEBIATE "RETURN' FROM GROUP 2 WAE EXECUTEE.
#C MORE EXAMPLES!

.
#§ X=2021D 2
THE VALUE OF Xa 20.0020

®

«8 X=1:D0 2

THE VALUE OF Xe 1.000

THE VALUE OF Xe2 IS = 1,008

L]
S X22010 2,2

THE VALUE OF Xe2 IS = 400.000
]
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. N
#C  ANOTHER 'DO' COMMAND GAN BE EMCOUNTERED ANYTIME AFTER p 'pCY
#0 COMMAND HAS TRANSFERED CONTROL TO A LINE OR GROUP, +DCAL PROCESSES
#C THIS 'D3' COMMAND, Y REMEMBERING THERE TO gOME BACK TO, TRANSFERING CONTROL,
¢ TO THE LINE OR GROUP, AND WHWEN CONTROL RETURNS, IT WILL gE TO THE LAST
#C PLACE REMEMBERED, THEN WHEN THE FIRST 'DO' 1§ OVER, CONTROL WIL! RETURN
s TO THE NEXT COMMAND TN SEGUENCE AFTERTHE FIRST 'DO', THUS 'DOY
«C COMMANDS CAN BE NESTED., THMERE [S NO IMPLIED LIMIT ON THE DEPTH 10
sC WHICH FOCAL 'DO' COMMANDS MaY BE NESTED., SOME EXAMPLES:

L]

#Y

¢ Focal=65 (V3D) 1B8-JuL=77

1.172 § X=Xe1iD 251 (X-85)1,11T "THAT'S ALL'".111Q

2.12 7 LW"THE VALUE OF X= ",X,!

2.15 I (X=3)2,2:R _ )

2.2 T Y"THE VALUE OF X#2 5 » ™, X%2,7
@M 2.15

215 1 (X=332,2;0 3R
83,1 T !"THE VALUE OF x+3 IS 7 ",Xt3,!
8l

C FOCAL=65 (V30) 18=JulL=77

1,10 S X=Xe1:0 231 (X=5)1V1)T "THAT!'S ALLI",!110

2.12 T 1,"THE vALUR OF Xz ", X!

2.15 1 (X=3)2.2:0 IR
2,26 T I"THE VALUE OF X¢2 IS5 » ", X*2,1°

-4

3.1¢ T I"THE VALUE OF X¢3 1§ n ™, X*3,1

#Go

THE VALUE QF Xa= l.p08

THE VALUE OF Xe2 IS = 1.200
THE VALUE OF Xs= 2,008

THe VALUE OF X+2 IS = 4,000
THF VALUE OF X= 3.000

THE VALUE OF Xe3 IS = 27.000
THE VALUE OF Xa 4,000
THE VALUE OF Xe3 IS = 64.000
THF VALUE OF Xa 5.000

THE VALUE OF X#3 1S = 125.002
THAT'S ALLI

*
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#C  NOW, IF THE VALUE OF X 1§ GREATER THAN, OR EQUAL TO 3, THE VALLE

#C OF Xt3 IS OUTPUT INSTEAD OF THE VALUE OF Xt2, THE '00' COMMAND

#C 1S A VERY USEFUL FACILITY, aND GREATLY INCREASES THE POWER

«C OF FOCAL., THE '"IF' COMMAND PROVIDES A FACILITY TO PERFORM a 'GCTO'
#C BASED <RON THE VALUE OF AN ARITHMETIC EXPRESSJON. THE 'ON' COMMAND
«C PROVIDES THE aBILITy YO PERFORM A '00" COMMAND PASEER ON THE VALLE

#C OF AN ARITHMETIC EXPRESSICON, IT WORKS IN TWE SAME MANNER AS THE tIF!
#C COMMAND, BUT INSTEAD OF TRANSFERING COMPLETELY Y0 THE SPECIFIED LINE
#C OR GROUP, A 'pO' COMMAND OF THE SPECIFIED LINE OR GROUP 1S PERFCRMED
#C AND, WHEN THE '00' CcOMES BACK, THE NEXT STATEMENT IN SEGUENCE IS

a0 EXECUTED Y FoCAL, AS IN NORMalL SEQUENTIAL PROCESSING. SOME EXsMPLES:

sE ALL

€ FOCAL®6% (V3D) 18=JuL=77
1.1 A I"NUMBERI™,X,110 (Xe7)2,1,2:2:2:3i6 1.1
:z.,x T "1 AM AT LINE 2,1%,1
#2.2 T "1 AM AT LINE 2.2%,1
#2.3 T "] AM AT LINE 2,3".¢
o
C FOCAL=65 (V3D) 18-JuLe=77
1.18 A I"NUMBERS™,X, 150 (X=7)2:1,2,2+2.3i6 1.4
2,10 T "I AM AT LINE 2.4",!
2.20 7T "1 AM AT LINE 2.2%,!
2.39 T "I AM AT LINE 2,3",!
oG
NUMBER:3Z
I aM AT LINE 2.4
NUMBER:7
1 aM AT LINE 2,2
NUMBER: S
1 aM AT LINE 2.3
NUMBER 1 =4
I AM AT LINE 2.4

NUMBER:
=19 & 1,10

A !"NUMBERI®,X,130 (X~7)2.1,2.2,2.316 1,1



L}

*C
&C
L]
&C
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THE 'INTERRUPT' BUTTON Wa8 PRESSED TO GET QuT OF THE aABOVE
INFINITE LOOP, A 'pO' OF LINE 2.1 WAS PERFORMED !F TWE VALUE OF
X WAS LESS THAN 7, a 'DO' OF LINE 2,2 WAS PERFORMED IF THE .
VALUE WAS EQUAL TQ 7, AND A 'DO' OF LINE 2.3 WAS PERFORMED IF TkE

#C VALUE WAS GREATER TWAN 7. 1IN ALL CASES, CONTROL RETURNED TO THE
#C NEXT STATEMENT IN SEQUENGE WHICH FOLLOWED THE '"ON' GOMMaND, "MORE
o0 EXAMPLES!

L]

oM 1,1

1.18 A I"NUMBER:™,X, 110 (X=7)2.1,2.23\,2.316 ¢.1

#W

C FOCAL®=65 (V3D) 1B8«JulLs=77¥

1.16 A I"NUMBERI™, X, V310 (X«778,4,2,%.37C 1.1

2.1 T "1 KR AT LINE 2,17 -
2.22 T "1 AM AT LINE 2,2%,!

2,33 T "1 AM AT TINE 2,87,
(1)
NUMBER®S

! aM AT LINE 2.4

NUMBER:!7 e

T 4W AT LINE 2.4

1 aM AT LINE 2,2

1 AM AT LINE 2.3

NUMBER:9

"1 aM AT LINE 2,3

NUMBER:

7-19 @ 1.10

A !"NUMBERE®,X, 110 (Xo7)2,1,2.2.31C 1.1
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[ ]
e IN THIS CASE, ALL OF GROUP 2 WAS PERFORMED WHEN THE VALUE OF X'
oC WAS EQ'AL TO SEVEN, LINE AND/OR GROUP NUMBERS MAY BE OM{TTED
®C (JUST AS [N THE 'IF+ COMMAND), IN WHICH CASE CONTROL WILL SIMPLY
#C PASS TO THE NgXT COMMAND IN SEQUENCE (JUST 4S IN THE 'IF' GCOMMAND),
+C SOME EXAMPLES:
*
oM 1,1 -
1,12 a4 I"NUMBER:",X, 130 (X=7)2,1\\\,2,2,3:6 1,1
L ]
W
C FOCAL=63 (V3D) 18=JyuL=77
1,19 & I"NUMBER:",X,!30 (X=7),2:2.316 1.1
2,18 T "1 AM T LINE 2.1",!
2.20 T "I AM 4T LINE 2,27,
2.30 T "I AM AT LINE »,3",!
#Go
NUMBER: 9
1 AM AT LINE 2,3
NUMBER:7
1 aM AT LINE 2,4
I AM AT LINE 2,2
I AM AT LINE 2,3

NUMBER:3
NUMBER:2

NUMBER:8
I AM AT LINE 2.3
NUMBER:7

1 aAM AT LINE 2.1
1 aM AT LINE 2,2
I &M AT LINE 2,3

NUMBER
7-19 & 1,18

A I"NUMBERIM™,X,!30 (X~7),2,2,316 1.3
L
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C CONTROL SIMPLY PASSES TO THE NEXT COMMAND IN SEGQENCE (THE 'GCTO")
o0 WHEN THE VALUE OF X WAS LESS THAN SEVEN, THUS, NOTHING WAS DONE
#C WHEN THE VALUE OF X WAS LESS THAN SEVEN, HMERE 1S A VERY POWERFLL
#C FEATURE OF FOCAL. ANYPLACE A LINE NUMBER OR A GROUP NUMBER COULD
#C NORMALLY BE USED IN A FOCAL STATEMENT, AN ARITHMETIC EXPRESS!Dh‘cAN )
0 BE USED THERE INSTEAD, THE ARITHMETIC EXPRESSION 15 REBUCED 70 A SINGLE
#C NUMBER OF THE FORM 'GG6,5S' aND THAT VALUE IS USED AS THE LINE AND/OR
#f GROUP NUMBER, THIS ALLOWS BUCH PARAMETERS TD BE VARIABLE QUANTITIES,
#C NOTE? IF AN ARITHHETICNEKPRESSKDN 1S USEDR, IT MUST NOT REGIN WITH A
*C T DIEIT, THUS 'Xe,1' 15 OK, BUT "1+X' I8 NOT.
*C
#C SOME EXAMPLEST
L]
&
*E 1
ol
C FOCAL=65 (V3ID) 18=JULe77
2.18 T "] AM AT LINE 2.4",!
2.20 T "1 AM AT LINE 2.2",!
2.33 T "1 AM AT LINE 2.3";1
S X=2
T § B
Xd¢ o)= 2,000
L ]
e00 X

T aM AT LINE 2,1
! AM AT LINE 2,2
T AH AT LINE 2,3

[ ]
1)

Xe.1

1 iM AT LINE 2.1

.
*0

Xe .2

1AM AT LINE 2,2

°
L)

Xe.3

1 EM AT LINE 2.3

.
#G

2.1

1AM AT LINE 2,1
1 &M AT LINE 2,2

I

L]
0

AM AT LINE 2.3
Xe .1

1 AM AT LINE 2,1
1 AM AT LINE 2,2
1 aAM AT LINE 2.3
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:1;1 A Pa"NUMBER:",X, 150 (X),Y3T "CONTINUING ON 1.4",!16 1,1
.5 ve2.1

L]

oG

NUMBER ¢ ~1

CONTINUING ON 1,1

NUMBER:1

CONTINUING ON 1,1

NUMBER:D

1 aM AT LINE 2,1

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

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

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

I aM AT LINE 2,4
I AM AT LINE 2,2
I aM AT LINE 2.3
CONTINUING ON 1,1
NUMBER: 4
CONTINUING ON 1,1
NUMBER 1=4
CONTINUING ON 1,1

NUMBER :
?'19 @ 1,10

A 1L"NUMBERI™, X, 130 (X),YIT "cONTINUING ON 1.4",!16 1,1
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#C  THE 'Ys2' ABOVE SIMPLY SEf THE VALUE OF 'Y' TO 2, INPUT THAT

#C VALUE IN THE 'ASK' COMMAND, ASSIGNED IT TO THE VARIABLE 'X', THE
«C VALUE OF THE EXPRESSION IN THE 'ON' COMMAND WAS THEN GREATER THAN
«C ZERD, SO FOCAL CONTINUED ON LINE 1.1, HOWEVER, THE VALUE OF Y 'RAD
#C BEEN CHANGED T0 2, SO WWEN THE NEXT TIME A NUMBER WAS ASKED FOR, A
«C ZERD WAS ENTERED, 'x' WAS SET YO ZERD, AND THE 'ON™ TOFMAND
#C PERFORMED GROUP 'Y' (GROUP 2 1IN THIS CASE), AND THEN RETURNED TC
#C CONTINUE PROCESSING THE NEXT SEQUENTIAL STATEMENT,

#C THE CAPABILITY TO ALLOW AN EXPRESSION TO DETERMINE THE VaLUE OF

#C A LINE OR GROUP NUMBER EXPANDS THE POWER OF FOCAL,

oC SOMETIMES A COMPUTER PROGRAM MUST REPEAT s PROCESS OVER AND OVER
«¢ SEVERAL TIMES (REMEMBER, COMPUTERS ARE GDOD AT THIS!, HE HAVE SEEN
#C ONE WAY T0 DO THIS IN FOCAL ALREADY, A VARIABLE CAN BE USED AS &

o COUNTER AND GET INCREMENTED (OR DECREMENTED) EAEHM TIME THE PARTICULAR
€ PROCESS 1S DONE, AN 'IP' OR 'ON' STATEMENT CaN BE USED TO DETERMINE
«C 1§ THE PROCESS IS To BE DONE AGAIN BY TESTING THE VALUE OF THE

#C COUNTING VARIABLE, AN EXAMPLE FOLLOWS!

L]

«FE A

[

€ FOCAL®E (VID) 18-JULs7?
#1.1 A !"NUMBERT",C,!

L
#1.1 A IMENTER BEGINNING, INCREMENT, AND ENDING VALUESI /8, 1.E.1
172 T A PROCESS WITH B ",B, 151 ((BaBe1)~E}1.2,1,210

.
'H, 7
€ FOCAL=65 (V3D) 18=Jul=77?

171¢ A IPENTER BEGINNING, INCREMENT, AND ENDING VALUES? “,B,1,E.!
{0 v A PROCESS WITH Bs 7,8, Vil T(ewE+17-E71,2,1.270



*
#Go

ENTER BEGINNING,

e & P> > P> D>

PROCESS WITH B=
PROCESS WITH Bz
PROCESS WITH Bs
PROCESS WITH B=
PROCESS WITH Bz

Go

ENTER BEGINNING,

® & > P>

PROCESS WITH Ba
PROCESS WITH Bs
PROCESS WITH B=
PROCESS WITH B=

Go

ENTER BEGINNING,

LI I B

PROCESS WITH B=
PROCESS WITH Be
PROCESS WITH B=
PROCESS WITH Be
PROCESS WITH Be

INCREMENT,

INCREMENT,

1.800
3.808
5.8¢20
7.888

INCREMENT,

1.009
3.008
5.820
7.800
9.009
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AND ENDING VALUES:

AND ENDING VALUES!

AND ENDING VALUES:

111,5

1,247

1|2|1a



8
A
A
A
A
A

8
A
A
A
A
L)
L]

FE B R o b 4

- PAGE 40 -

C THE ABOVE EXAMPLE ASKED FOR THREE VALUES, A BEGINNING ¢'B').

€ AN INCREMENT ('1'), AND AND ENDING VALUE ('E'y, THE COMMANDS AT LINE

C 1.2 FORM o LOOP, WHERE THE 'TYPE' COMMAND IS EXECUTED, THE

¢ INCREMENT 1S ADDEQ TO 'B' (AND BECOMES THE NEW VALUE OF '@8'), AND THEN 'B'
C 1S COMPARED Y0 'E', THE ENDING VAWUE, IF *p' 18 LESS TWaN, OR EQUAL 7O, 'E'
¢ THEN CONTROL GETS TRANSFERRED BACK TU LTNE 1,2 AND THE VTYPET TTMMAND 18

C EXECUTED AGAIN, IF THE VALUE OF 'B' IS GREATER THAN 'E', THEN CCNTROL

¢ PROCEEDS TO THE NEXT STATEMENT IN SEQUENCE, WHICH STOPS THE PROCRAM,

C THIS TYPE OF LOOP 1S OFTEN REQGUIRED IN COMPUTER PROGRAMS, SO FQCAL

C PROVIDES A MORE COMPACT METMOD FOR DOING A LOOP OF THIS TYPE. THE

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

€ MANNER, "LET'S FIRST L0OK AY THE ABOVE EXAMPLE, BUT WITH A 'FOR' LUUF

C USED INSTEAD OF THE 'IF' LOOP.

E A -

1.1 A !"BEGINNING. INSREMENT. ENDING VALUF: ", B 1,EJFOR Xag,I,EIT "a PROCESS

KITH x=m,x,!

C FOCAL=65 (V3ID) 1B8=JuLe??

1.17 A I"BEGINNING, INCREMENT. ENDING VALUE: ®,8,1,E¥FOR XsB,1,EiT "A PROCESS
WITH Xa",X,!

Go :

EGINNING, INCREMENT, ENDING VALUE: 1,1.5

PROCESS WITH Xe 1,200
PROCESS WITH X= 2.000

~PROCESS WITH Xs 3,080

PROCESS WITH Xs  4.000
PROCESS WITH Xs 5,000

Go T

EGINNING, INCUREWENT, ENDING VALUET 1,277
PROCESS WITH Xs 1,000

PROCESS WITH Xs 3,080

PROCESS WITH Xa 5,000

PROCESS WITH Xs 7.082

Go

EGINNING, INCREMENT, ENOING VALUET #3i1,3
PROCESS WITH Xz  «3,000

PROCESS WITH X=s  <2,000

PROCESS WITH Xz  =1,008

PROCESS WITH X= 2,020

PROCESS WITH Xm 1,000

PROCESS WITH X= 2,000

PROCESS WITH X= 3,000
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THE 'FOR' COMMAND TS FOLLOWED BY A VARIABLE NAME WHICH IS USEC
AS THE COUNTING VARIABLE, UP TO THREE OPTIONS MAY BE SPECIFIED
FOLLOWING THE 'a', TWESE ARE BEGINNING VALUE TO BE ASSIGNED T0
THE CO'NTING VARIABLE, THE INCREMENT THAT IS 1O BE ADDED ON TO THE
COUNTING VARAIBLE EacHM TIME CONTROL 1S RETURNED, AND THE ENDING VALUE
WHICH DETERMINES WHEN THE LOOPING PROGESS WILL NORMALLY TERMINATE,
THE EXACT OPERATION OF THE 'FOR' COMMAND IS AS FOLLOWS, THE
COUNTING VARIABLE ('X' IN ABOVE EXAMPLE) IS SET EOQUAL TO THE BEGINNIAG
VALUE ('@8' IN EXAMPLE), THE INCREMENT AND THE ENOING 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 THE LINE 1S PERFORMED, THLS
CONTROL RETURNS WHEN A CARRIAGE RETURN 18 ENCOUNTERED, WHEN CONTRCL
RETURNS, THE INCREMENT 1S ADDED TOQ THE COUNTING VARIABLE (THE INCREMENT
MAY BE NEGATIVE, TO COUNT BACKWARDS), AND THEN THE COUNTING VARIABLE IS
COMPARED T0 THE ENDING VALUE, IF THE COUNTING VARIABLE 1S LESS THAN.
OR EQUAL TO, THE ENpDING VARIABLE (GREATER THAN OR EQUAL TO, IF THE
INCREMENT WAS NEGATIVE), THEN ANOTHER '00' OF THE REMAINDER OF THE LINE IS PER
OTHERWISE, THE 'FOR' LOOP WHAS GONE TO COMPLETION, AND CONTROL 1§ FORMED
TRANSFERRED To THE REGINNING OF THE NEXT FOcAL LINE NUMBER IN SEGQUENCE,
NOTE THAT CONTROL IS TRANSFERRED TO THE NEXT LINE AND NOT TO THE NEXT
COMMAND, SINCE THE NEXT COMMAND, AND ALL THOSE ON THE REST OF THE LIME
WERE PART OF THE 'FpR! LOOP, IF THE INCREMENY 1S OMITTEp (ONLY 2
PARAMETERS SPECIFIEn)s THEN A VALUE OF i IS ASSUMED,
SOME EXAMPLES: '

A

X21,2,1087 X, !
1.200
3J.000
5.000
7.280
9.080

X=1,1037 Xo !
1.089
2.002
.00
4,000
5.008
6.000
7.008
8.000
9.200

i0.800



L ]
of

oC
ol
aC
)

oF
X=z
Y=
¥z

g

Y=
Y=

X=
Y=

Y=
X=

Y=
X=

Lk ]

- PAGE 62 -

X=10,1,11T7 X,!
12.6088
9.200
8.000@
7.200
6.2300
5.000
4,009
3.009
2.000
1.002

Ye7

Xe1,YIT X,!
1.800
2.08099
3.800
4,000
5,000
6.200
7.000

CX212.Y+1B)T X,

10.008
11.008
12.000
13.000
14.000
18,000
16.200
17.000

po's A BE EleD MEN T R M F 00P WITHIN
P MAY : N + THE HE E AY BE A 'FOR' L 1 A

Xz1,51T "Xa", X, TP vai,37T "Ya",Y,!
1.000
1.038
2,000
3,000
2.000
1,002
2.022
3.082
3.000
1,002
2.220
3.000
4,000
i.9282
2.078
3.022
5,022
1.272
2.002
3.029
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.
#C OR, WATCH THIS ONE!

*
oF Xz-~8,817 "#"1;F Y@, Xe24T7 " "
L ]

o A ONE LINE FOCAL PROGRAM PLOTS

A PARABULAY
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.

*C  AS YOU WAVE SEEN, ANY OR ALL OF THE PARAMETERS IN THE 'FOR' CCMMAND
«C CAN BE ARITHMETIC ExPRESSIONS (VERY POWERFUL)Y, IT MAY SEEM, AT FIRST
#C GLANCE, THAT THE FACT THAT THE 'FOR' COMMAND CAN ONLY 'po' THE CCMMAADS
#C ON THE REMAINDER OF THE LINE IS5 A SERJOUS LIMITATION, NOT SO, EEGCAUSE
#C ONE OF THOSE COMMANDS CAN BE A 'DO' COMMAND TO PERFORM AS MANY

#C LINES OR GROUPS AS THE PROUGRAMMER WANTS, "AND CONTROL WILL RETURN

#C TO THE COMMAND FOLLOWING THE 'DO', EXAMPLE1

[ ]

*E A

[ ]

®2,1 T "AT LINE 2.1",!

#2.2 T "AT LINE 2.2",1

2,3 T "AT LINE 2.3%,1

L ]

*FpR X=1,3100 2

AT LINE 2,1

AT LINE 2.2 o

AT LINE 2.3

AT LINE 2.1

AT LINE 2.2

AT LINE 2.3

AT LINE 2.4
2.2
2.3

AT LINE
AT LUINE

oF X=1,5iD 2,210 2.1
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2
AT LINE 2

BN S R A N N
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»
#C A 'FOR?! L0OP MAY RE TERMINATED AT ANY TIME IF A 'RETURN' COMMAND IS
#C ENCOUNTERED, THIS RETURNS EONTROL BACK FROM THE 'DO°' OF THE REMAIMNDER
&C OF THE COMMANDS AFTER THE 'FOR'. THUS!
L ]
®E A
»
#1,1 F X81,1g/7 "Xs",X,!1] (X=g),1,3}
1.2 T "THE FOR LOOP CAME HERE WHEN COMPLETED"1!30
1,3 R
]
LT
C FOCAL=65 (V3D) 18-JuLe7?

1.10 F X=1,1037 "X5",x, 151 (Xaé) 1.3}
1.2 T "THE FOR LOOQOP CAME HERE HHEN.COMPLETEDW!IIG

1.36 R

aGn

X= 1,263
X= 2.008¢2
X= 3.20¢
Xz 4,000
Xa 5,84¢
X= 6.000

THE FOR LOOP CAME WERE WHEN COMPLETED
L]

=T §

X0t o)z 6,000

°C ~ WHEN 'X' WAS EQUAL Y0 &, CONTRDL WAS TRENSFERED T8 LINE 1.3;

oC WITHOUT WAVING SEEN A CARRIAGE RETURN, THE RETURN COMMAND RETURNED
C CONTROL IMMEDIATELY BACK 10 THE 'FOR' LOOP, BUT EXECUTION WAS

®C WAS STOPPED IN THE *FOR' LOOP, AND CONTROL TRANSFERED TQ THE NEXT
»C FOCAL LINE (IN THIS CASE 1.,2),

L]
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FOCAL ALLOWS FOR CERTAIN SPEC]AL OPERATIONS TO BE PERFORMED WHICH
TRANSCEND NORMAL ARITHMETIC OPERATIONS, THESE OPERATIONS ARE ACCOMPLISHED
THROUGH THE USE OF 'FUNCTIONS', A 'FUNCTION' IN FOGAL ALWAYS BEGINS
WITH THE LETTER 'F' (MENCE VARIABLE NAMES CANNOYT BEGIN WITH THE LETTER)

AND HAVE A NAME (USUALLY 3 CHARACTERS) WHICH FOLLOWS THE 'F', A 'FUACTION?
ALSO HAS AN TARGUMENTY LIST WHICH TS ENCLOSED IN PARENTHESES FOLLOWING )
THE FUNCTION NAME, SOME FUNCTIONS REQUIRE MORE ARGUMENTS THAN CTHERS,
DEPENDING UPON THE OPERATION PERFORMED BY TWE FUNCTIONS, IF 4 FUNCYION
REQUIRES ARGUMENTS, THEN THEY ARE PLACED INSIDE THE PARENTHESES AND

ARE SEPARATED WITH cOMMAS, A FUNCTION TAKES THE ARGUMENTS, FERFQRMS

A SPECIFIC OPERATION USING YHEM, AND ALL FOCAL FUNCTIONS RETURN AS THEIR
VALUE A SINGLE NUMBER, A FUNCTION MAY APPEAR ANYPLATE IN AN ARTTHFETICT
EXPRESSION THAT A NUMBER COULD APPEAR, THE ARGUMENTS TO A FUNCTION

MAY BE _ANY ARITHMETIC EXPRESSION, INCLUDING OTHER FUNCTION VALUES, LET'S
LOOK aT A FEW SIMPLE FOCAL FUNCTIONS FIRSTI

THE TFABS' FUNCTIUN TAKES ONE NUMERIC ARGUNENY AND THE VALUE IT
RETURNS [§ THE ABSOLUTE VALUE OF THE ARGUMENT, EXAMPLES:

FABS (w3,
3.000

2+FABS(=3),!
5.008

FABS(B),!
8.008

FABS(w2,5)e2,!
5.000



™
*C
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THE "FINT' FUNCTION TAKES ONE NUMERIC ARGUMENT AND THE VALUE IT
RETURMS 1S THE 'GREATEST INTEGER LESS THAN THE NUMBER'. THUS, TKE
VALUE RETURNED WILL HAVE NQ FRACTJONAL PART, TWIS FUNCTION DOES NC
ROUNDING (SEE 'FINR' BELOW) ON THE ARGUMENT, EXAMPLES:

FINT(3,75).,1
3.000

FINT(3.99),!
3.000

FINT(=3,14),!
~4.0008

FINT(5/2),!
2.000

FABS(1+FINT(w3,14)),!
3.000

THE 'FINRY' FUNCTION TAKES ONE NUMERIC ARGUMENT, RQUNDS TO THE i
NEAREST WHOLE NUMBER, AND TWEN PERFORHS THE "GREATEST [NTEGER LESS THAM
THE NUMBER' OPERATION, EXAMPLES:

FINR(Z,75),!
4.000
FINR(Z.99),1
4.000
FINT(3,14),1
~4.00¢

FINR(=3,14),1
-4.000¢

FINR(=3,%),}
-4,.008

FINR(2.5),!
3.000

FINR(S/2),!
3.0080
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*

*C IT IS SOMETIMES USEFUL (FOR GAMES, SIMULAYION, ETC.) TO KAVE THE

#C CAPABILITY TO GENERATE PSUENO~RANDOM NUMBERS, MOWEVER. WHEN DEEUGGING
#C (THE PROCESS OF REMOVING MISTAKES) SUCH PROGRAMS, 1T 1S NICE TO GET THE
#C SAME SEQUENGCE OF RANDOM NUMBERS EACH TIME WE RUN THE PROGRAM, WHEN

oC THE PROGRAM IS THEN WORKING, WE WOULD LIKE TO BE ABLE TO GET A CIFFERENT
«C SET OF RANDOM NUMBERS EACH TIME THE PROGRAM TS EXECUTED,  THE TFRAKT

#C FUNCTION TAKES A SINGLE NUMERIC ARGUMENT, AND ALWAYS RETURNS 45 1TS VALUE
«C A PSUEDO<RANDOM FRACTION BEYWEEN @ AND i, [F THE VALUE oF

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

#C ROUTINE IS INITIALIZED 10 GiVE A FIXED SEQUENCE OF RANDOM

#C NUMBERS, |IF THE VALUE OF THE ARGUMENT IS LESS THAN ZERe, THEN THE

s RANDOM NUMBER GENERATOR TS INITTALIZED TD GIVE A RANDOM

#C SEQUENGE (DIFFERENT EACM TIME) OF RANDOM NUMBERS, IF THE VALUE OF ThE
#C ARGUMENT IS EGUAL To ZEROD, TWEN THE NEXT RANDOM NUMBER FROM THE SEGUENCE
sC 15 RETURNED, SOME EXAMPLESI

#8 FRAN(L)

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

80 GREATER TNAN ZERO, WHICH INITTALIBED THE RANDOM NUMBER GENERATQR TO A FIXED
#C (REPEATABLE) SEQUENGE, HOWEVER, THE VALUE RETURNED BY THE FUNCTION WaS

oC IGNORED, STNCE NO VARIABLE NAME SUBSTITUTION WAS INDICATED,

«C MORE EXAMPLES:

[ )

#FOR [=1,101T FPRANI(E),!
5.996
2.408
0.497
?.647
g.249
7.284
2.583
2.695
0.244

[}

«FOR I121,187T FRAND),.!
2.53%
0.944
B.861
?.667
0.743
3.473
8.239
B.426
0.414
?.588
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&

#FOR 1=1,12)T7 FRANC),!
7.329
¢.221
C.247
4.789
3.630
3.953
d.1431
2.576
g.642
2.724

)
*§ FRAN(L)

L]

aF 11,1837 FRAN(),}
2.9948
2,428
2.497
2.647
2.249
2.658
2.284
?.503
%.69%5
3,244

[ ]

#F 1=21,1037 FRANC),!
2.533
2.944
0.861
n.667
6.743
2.473
8.239
2.426
2.414
£.588

L ]

oF 11,1237 FRAN(), ¢
2.329
2.021
p.047
2.789
B.630
2.953
2.141
2.576
3.642
9.721
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L ]
«C NOTICE THAT THE SAME SEQUENCE OF RANDOM VALUES WAS QBTAINED AFTER
#C AN 'FRAN(1)' caALL WaS ISSUED. MORE EXAMPLES!

»
#3 FRAN(L)
.
#5 FRANL=1)

.

oF 1=21,1837 FRANC),!
0.257
2.531
0.49%
7.33%
2.423
#.153
2.904
a2.058
1.000
2.111

o

]

#C & DIFFERENT SET OF RANDOM VALUES WaAS OBTAINED AFTER CALLING

#C '"FRAN' WITH A NEGATIVE ARGUMENT, RANDOM NUMBERS WITHIN ANY RANGE MAY BE
#C OBTAINED BY MULTIPLYING AND/OR ADDING APPROPRIATE SCALING FACTORS 70 THE
+( FRACTIUN RETURNED BY TFRAN', FOR EXANPLE, TN ORDER TO OBTATN RANDUR
#C INTEGERS WITHIN THE RANGE OF 2-9}

&

L]
of [=21,2017 FINT(FRAN()»1D),1
7.000
3.000
2.0080
9.200
6.000
7.880
7.800
¢.000
8.008
7.000
2.0082
2.000
1.002
8.00C8
4.200
3,288
8.008@
4.000
5.200
4,900
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SOMETIMES WE NEED TO BE ABLE TO OUTPUT ANY CHARACTER WE WANT
TO AN OUTPUT DEVICE, OR BE ABLE TO INPUT ANY CHARACTER Wg WANT 10 FROM
AN INPUT DEVICE, FOCAL HAS TWO SPECIAL FUNCTIONS FOR TH1S PURPCSE, THERE
1S Ao THING cALLED ASCI! (AMERICAN STANDARD cOpE FOR INFORMATION
INTERCHANGE) WHICH ASBIGNS o NUMERIC VALUE TO EACH OF THg POSSIGLE
CHARACTEP”™ (THERE ARE 128 OF THEMJ, FOR INSTANCE THE AScil CODE FCR THE
CHARACTE 1! IS 85, THE aSCII CODES CAN BE FOUND IN ANY
COMPUTER HEFERENCE ROOK, THE 'FOUT! FUNCTION TAKES ONE NUMERIC ARGUMENT
IN THE RANGE g=2%5, AND QUTPUTS THE ASCII CHARACTER WHICH HAS THAT NUMBER
AS I1TS CODE NUMBER, THUS ANY CHARACTER CAN BE OUTPUT WITH AN 'FOUT' FUNCTION
IF THE PROGRAMMFR SIPPLIES 1TtS aSCII CODE AS THE ARGUMENT, SOME EXAMPLES

FOUT(85)
FOUT(66)1T ¢

1=2,2515 FOUT(65+1)

ABADEFGHIJKLMNOPORSTUVWXYZa

[
[ ]
L1
oC
)
T
L ]
sT
]
[ 2
[ ]
.
aC
*C
]
»
*3

"o

L]
oF

HAVE YOU EVER WONQDERED AOW YOU WOULD TYPE OUT A "' (BGUBLE QUOTETT
HERE ARE SOME THINGS THAT DON'T WORK:

nane

HERE IS SOMETHING THAY DDES WORK (KNOWING THATY THE AS¢I! CODE NUFBER
FOR A DOUBLE QUOTE 1§ 34)1

FOUT(34)

1=21,121S FOUT(34)

ANFHANNANG
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FOCAL ALLOWS US Tp PRECEDE A SINGLE CHARACTER WITHM A SINGLE GLOTE
MARK, AND THAT REPRESENTS o NUMBER WHOSE VALUE 1S
THE ASC!! CODE FOR THE SINGLE CHARACTER, THUS, WE DON'T REALLY HAVE TO
KNOW WHAT THE CODE FOR A CHARACTER [S: o

YA,
65.200

B!
66.000

'""l

34,000
120,258 FOUT('Asl®

lBPDEFGHIJKLMNOFIRSTUVHXYan

THE 'FCHR' FUNCTION REQUIRES NO ARGUMENT, INPUTS ONE CHARACTER
FROM THE INPUT OEVICE (ANY GHARACTER), AND THE NUMERIC VALUE RETURNED
AS THE VALUE OF THE FUNETION 1S THF ASPI1 CADE NUMBER FOR THAT CHARACTER,
FOR EXAMPLE:

2eFCHR ()
THE USER TYPED THE THARACYER 'A' FROM THE KEYBUARD.
!‘l‘

65.000

A

1=1,1033 ETT)eFCHRT)

THERE!



.
*C
«C
*C
L]

aT

13¢
Cot
Cat
cat
Ca¢
[of ]
ca¢
c2¢
ca¢
Ca¢
Ca¢
L)

*

eC
*

oF
Ml
#

w

aC
@

ofF
Wl
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THE "'SER TYPED THE CHARACTERS 'HI THERE!' FOLLOWED BY A CARRIAGE
RETURN (THE 18TH CHARACTER), THE ASCI1I CODES FOR THWESE CHARACTERS
WERE STORED IN THE r'c! ARRAY, TO SEE THEM:

L3

)= 11,220
1)e 72,000
2)s 73.200
s 32.0¢c08
4)= 84,220
5)= 72,800

6)= 69,3920

7)= 82,000
B)= 49,900
9)= 33,200
1u)s 13,008
Ta WRITE THE CHARACTERS BACK OUT:
1=1,123S FOUT(C(I)
THERE!
To SEE ONLY THE FIRST 5 CHARACTERS:
121,518 FoUT(c(I) Y
THe
FOCAL HaS MORE POWERFUL FACILITITES FOR THE MANIPULATION OF CHARACTERS
WHICH IS EXPLAINED TN DETAIL LATER, THE 'FOUT' AND 'FCHR' FUNCTIONS

ALLOW THE PROGRAMMER Y0 GET BY THOSE SEEMINGLY IMPOSSIBLE QUESTIONS
SUCH AS "WOW CAN 1 TNPUT/DUTPUT THIS STRANGE CHARACTERTW,
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FOCAL HAS THE ARILITY TO TRANSFER INFORMATION TQ, AND OBTAIAN INFCRe
MATION PROM, VARIOUS DEVICES THAT THE USER MAY MAVE ATTACHED Y0 KIS
COMPUTER SYSTEM, THE VARIQUS HARDWARE DEVICES ARE ASSIGNED MUMBERS BY
THE FOCAL SYSTEM, THESE ARE POSITIVE NUMBERS IN THE RANGE OF g-127,
THE PROGRAMMER MAY INDEPENDENTLY CHANGE WHICH DEVICE FOCalL
15 INPUYTING FROM OR OUTPUTTING TO AT ANY GIVEN INSTANT, THROUGE THE
USE OF THE 'F1DV' AND 'FOOV? PUNCTIONS, THE 'FIDY' FUNGTION STCRES
AWAY THE CURRENT DEVICE NUMBER OF THE CURRENT INPUT DEVIGE, THEN TAKES
THE SINGLE NUMERIC ARGUMENT AS THE DEVICE NUMBER OF THWE DEVICE TO MAKE
THE CURRENTLY ACTIVE INPUT DEVICE, THE 'FOpV' FUNCTION STORES AWAY
THE CURRENT DEVICE NUMBER oF THE CURRENT OUYPUT DEVICE, THEN TAKES THE
SINGLE NUMERTC ARGUMENT AS ¥HE DEVICE NUMBER OF THE DEVICE TO MAKE TRE
CURRENTLY ACTIVE OUTPUT DEVICE, FURTHER INPUT/OUTPUT WILL TAKE
PLACE "'SING THE NEW DEVICES UNTIL EITHER A OIFFERENT DEVICE
15 MADE CURRENT THROUGH A NEW CALL TO 'FIDVt/!FOOV' OR o 'RESTORE INPUT!
(ABBREVIATED 'R 1') OR YRESTORE OUTPUT' (ABBREVIATED 'R p') COMNAND IS
EXECUTED, WHICH RESTORES THE INPUT/OUTPUT DEVICE BACK TO WHAT IT WaAS

JUST PRIDR YO THE LaSTY IFIGVT/TFODV', TN THE FOLLOWING gXAMFLES, ASSUFE

THAT THE GURRENT INPUT DEVIECE 1§ DEVICE NUMBER 3, AND THWg CURREAT CUTRUT
DEVICE IS DEVICE NUMBER 3.

IN ORDER TO WRITE MY FOCAL PROGRAM TN niiTeur nFVIECE @t

FOOV(ZIWIR D

FOCAL=&3 (VID) 18=JuLe7¥

IN ORDER TO OUTPUT SOME NUMBERS TO QUTPUT DEVITE &%

I=1,1085S FONV(3)3T 1,15R O
1.800
2.000
3.008
4,002
5.000
6.000
7.000
8.2088
9.z200
ip.00@
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»
oF 1=1,123S FODV(B):T 1,15R O
1.z08
2.608
3.200
4.200
5.200
6.200
7.200
8.000
9.0082
19.000
L]

»

#C TO INP!T 40 CHARACTERS FROM INPUT DEVICE @i
L]

.

#1.1 S FIDV(a’

#1.2 F 81,1055 c(I1)aFcHR()

¢1 .3 R I

»
oW
C FOCAL=65 (V3D) 18-JuLe7?

1.18 S FIOV(D)
1.28 F 12141238 CU(IYarCHAL)
1.38 R 1

*G

ABCDEFGHIJ»

L ]

oT §

12¢ d)= 11.2¢¢
Cot 1)= 45,022
Ca¢ 2)= 68,0008
cet 3= 67,200
C2( 4)= 68,320
Ca¢ %)= 69.020
Co¢ 6)= 70,728
€t 7= 74,200
ca¢ 8)= 72,300
Céc¢ 9)= 73,028
€d(10)= 74,020
L ]

of 1=1,123S FOUT(CC(I))
ABCDEFGHIJ#
L ]

#ERASE ALL
»
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L ]

uC SOMETIMES IT IS NECCESSARY TO 'INITIALIBE' 4 DEVICE BEFORE 17

#C CAN BE USED To TRANSFER DATA, SOME DEVICES REQUIRE IT, QTHERS CON'T,
#C FOR EXAMPLE, CASSETTES DO REQUIRE [NITIALIZATION YO ALLOCATE BUFFER

#C SPACE FOR DATa STORAGE, ETC,, BUT TELETYPES MAY NOT REQUIRE ANY

eC INITIALIZATION IN ORDER TO BE USED, (THE TELETYPE JNTERFACE MIGHT,

®*C HOWEVER), ANYWAY, 1T IS GooD FOCAL PROGGRAMMING PRACTICE

«C TO 'INITIALIZE® ALL DEVICES BEFORE DATA TRANSFER TAKES PLACE, THIS IS
#C ACCOMPLISHED USING THE 'FINT' AND THE 'FINOY FUNGTIONS., 'FIN{' CALLS
«C A CEVICE DEPENDENT ROUTINE WITHIN FOCAL TO INITIALIBE A gIVEN CEVICE
oC FOR INPUT, 'FINO' calLS A DEVICE DEPENDENT ROUTINE WITWIN FOCAL T0

«C INITIALISE o GIVEN DEVICE FOR OUTPUT, THE pEVIGE NUMBER OF THE DEVICE
¢C IS THE VALUE OF THE SINGLE ARGUMENT, SOME DEVICES MUST ALSO BE 'GLOSEQ!,
®C OR TOLD THAT INPUT/QUTPUT 1§ QOVER, 50 THAT THeY

«C CaN FINISH ANY INCOMPLETED TRANSFERS (BUFFERED CASSETTE 1-0 18 CNE EXAMPLE
«C THE DEVICE CAN BE 'cLOSED' BY THE USE OF THE 'FELl' FUNETION IF THE

#C DEVICE WAS INITIALIZED FOR INPUT, QR THE 'FeLO' FUNETION IF THE DEVICE
aC WaS INITIALIZED FOR OUTPUT, THESE FUNCTIONS ACECEPT A SINGLE

e NUMERIC ARGUMENT WHICM IS TWE DEVIGE NUNMBER OF YHE BEVIGE TO 'CLOSE!,
#C 17 1S GOOD FOCAL PROGRAMMING PRACTIGE TO 'CLOSE! A DEVICE

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

#C EXAMPLES?S

L]

L4

o A

&

#1.1 S FINO(L) ,FODV(L);WIS FOLO(L)IR O
@

ol
C FOCAL=6% (V3ID) 18eJuLe??

.
«C THE ABUVE SEQUENCE WILL INITIALIZE DEVITE NUMBER L FOW OUTFUT,
#C SET DEVICE NUMBER 1 AS THE URRENT OUTPUT DEVICE, WRITE THE ENTIRE
«C FOCAL PROGRAM TO THE DEVICE, CLOSE THE DEVIGE, AND RESTORE THE

#C OUTPUT DEVICE BACK 10O WMATEVER IT WAS BEFORE THE 'FODV', 1IF

sC DEVICE 1 WAS A CASSETTE, THE ENTIRE FOCAL PROGRAM WOULD HAVE

#C BEEN STORED ON THE CASSETTE.

L]
¢ERASE ALL
L]
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THIS ALLOWS THE USER TO STORE FOCAL PROGRAMS AND DATA ONTO OTHER
DEVICES THAT MAY BE COANNECTED TO WIS COMPUTER, THERE [§ ONE DEVICE
WHICH DOES HAVE SOMp 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 TO), ALL ERROR
MESSAGES ARE OUTPUT TD THE USER'"S CONSOLE DEVICE, THE USER MAY
CHANGE HIS CONSOLE DEVICE To BE ANOTHER DEVICE ON THE COMPUTER
SYSTEM WITH TWE 'FCON' FUNCYION, THIS FUNCTION ACCEPTS A SINGLE
NUMERIC ARGUMENT aANp THAT NUMBER (@-127) BECOMES THE NEW
CONSOLE DEVICE NUMBER, THAT DEVICE STAYS THE CONSOLE DEVICE UNTIL
CHANGED BY THE USER WI!TH ANOTHER 'FCON' CALL, A NEGATIVE ARGUMENT
To 'FCONY DOES NOTHING, BUT RETURNS THE DEVICE NUWBER OF THE CUFRENT
CONSOLE DEVICE., SOME EXAMPLES:

TO FIND QUT WHAT THE CURRENT CONSOLE DEVICE'S NUMBER I8!

FCON(e1Y, 3
3.008

TO MOVE THE CONSOLE To DEVICE @i
FCON(@)

THE CURRENT CONSOLE DEVICE IS DEVICE @, BECAUSE:
FCON(m1),!

¢,000

TO GO BACK TO DEVICE 3 AS TWE CONSOLE:

FCON(3)
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&

MY FOCAL ALLOWS FOR THE PROGRAMMER TO MANIPULATE 'BYTE' OR

#0 'cHARACTER' STRINGS, AND PROVIDES SEVERAL FUNCTIONS WHICH FACILITATE

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

#C POINT, ONLY NUMERICAL INFORMATION HAS BEEN REAOILY MANIPULATED, EVEN

0 THRE 'FOUT! AND 'FCHR' FUNCTIONS USED NUMBERS TO

#. REPRESENT THE CHARAGTERS, THE METN PROBLEMS ARE THAT THE "FCUTT AND

#C 'FCHR' FUNCTIONS GIVE TWE USER LITTLE FLEXIBILITY IN MANIPULATING

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

#C NUMBER IN A NUMERIC VARIABLE NAME TAKES ABOUT 7 TIMES TWg AMOUNT OF

¢C COMPUTER MEMORY STORAGE THAN MORE OPTIMAL METHODS, THUS

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

oC AS THEY ARE TALLED, A TSTRINGY VARTABLE TS A SEQUENTIAL SERIES

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

aC IN THE RANGE §-255 MAY SE STORED JN EACH 'BYTE' POSITION, IF THAT NUMEER

#C WERE TO BE AN ASCII CODE NUMBER, THEN A CHARACTER COULD ALSO BE

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

8C WHAT 1T REPRESENTS, A 'BYTE' STRING 1S JUST . SERIES OF NUMBERS 1IN

o0 THE RANGE Z=285, 'BYTEY STRINGS ARE GIVEN VARIABLE WAFMES, JUST LTKE

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

«C SEE EARLIER DISCUSSION OF VARTABLE NAMES), HOWEVER A '§' IS ADCED YO THE

eC NAME IN ORDER TO IDENTIFY THAT VARIABLE NAME a5 REPRESENTING 4 STRING

«C OF BYTES, THUS 'A' IS A NUMERIC VARIABLE AND 'AS' IS A BYTE VARIABLE,

e THE SUBSCRIPYT USED WITH THE BYTE VARIABLE DETERMINES WHICH BYTE

#f IN THE STRING IS BEING REFERENCED (THE FIRST gYTE TS SUBSTRIFTEC @, THE

#C SECOND i, THE THIRD 2, AND S0 ON), A BYTE STRING MAY HAvE UP T 258

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

#C (SEE 'FISL' FUNCTION), THEN THE DEFAULT LENGTH OF 72 BYTES IS ASSIGNED

o0 TO 1T THE FIRST TIMg THAT 1T 1S REFERENCED. ALSO ALL BYTES IN & STRING

#C ARE INITIALIZED TO THE ASCIi CODE FOR A BLANK (32), WHEN FIRST

of INITIALTZED. HERE ARE SOME EXAMPLES WHITH TLLUSTRATE STRINGS IR TKE

#C HOST PRIMITIVE MANIPULATIONS, IF A STRING VARIABLE IS USED IN AN

#C ARITHMETIC EXPRESSIaN, THEN THE VALUE OF THAT VARTABLE 1S THE NLMERIT

sC VALUE OF THE BYTE SYORED THERE (@=255), IF A CMARAGTER S STORED

#C THERE, THEN THE NUMGER WILL BE THE ASTII TUDE NUMBER FOR THAT CRARACTER,
L ]
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#

#C SOME EXAMPLES:
"

S AS(0)w68

']

T §

ADg="A

L]

:C REMEMBER THE ASCI! COOE NUMBER 65 REPRESENTS THE CHARACTER 'A'.
:s AS(1)mé8

s

Ags="AB

L]
#§ AB(2)m'C
*T §

Ags="ABC

[ ]
eT AS(1),1
66.800

L]
7 AS(2),!
67.000

L]
#5 FOUT(AS(1))
B

»
#F 1=2p,2515 AS(])s"Ae]
T 3

ADS="ABCDEFGHI JKLMNORQRRTUVHX YR
18¢ ©)= 26,000
L ]
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.

sC THE '$' OPTION OF THE 'TYPE! COMMAND OUTPUTS THE BYTE STRING

#C ASSUMING THAT ASCI! CHARACTER CODE NUMBERS ARE SYORED IN EACh BYTE

&0 POSITION, NOTE THAT 'AS' AND 'AS(Q)' ARE THE SAME THING,

#C NAMELY THE FIRST BYTE IN THE STRING WHOSE NaME 1S 'A' (QR 'AR’, SINCE

«C THEY ARE THE SAME, AGAIN REFER TO EaRLIER nISCUSSIBN OF VARIABLE NAKES),
L]

oC 1F WE WANTED TO COPY THE CHARACTERS IN 'Ag§' INTO ANDTHER STRIAG,

@C SAY 'BS', A CRUDE WaY TO DO THAT MIGHT BE!

L]

oF 1=7,713S BS(1)=AS(])
s

oT §

AE$="ABCDEFGH1JKLHNDOQDRTUUHKY!
1¢6¢ @)= 72,808
BI8="ABCOEFGH I JKLMNOPQRSTUVWXYE
*

®
#C WE COULD INPUT 18 CHARACTERS INTU 'AS' BEGINNING AT SUBSCRIPT 31
*

[ ]
of 183,1315 AS(1)BFCHR()
HELLO,OVERT®

L]
#T §

AZ§="ABCHELLO, OVERTOPQRSTUVHXYE
10¢ @)= 14,000 _
BS="ABCUEFGHT JKLMNOFURS TUVHYYE
L}

®
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L4

“C THESE ARE VERY CRUDE MANIPULATIONS OF THE CWMARACTERS, LET'S NOW

#C LOOK AT SEVERAL FOCAL FUNCTIONS WHICH ALLOW MORE CONVENIENT MANIPULATICY
#C OF CHARACTER STRINGS, THE 'FISL' FUNCTION ALLOWS THE LENGTH OF

#C A CHARACTER STRING TO BE DEFINED, THE FIRST TIME IT IS REFERENCED, 1IT

#C ALLOWS THE PROGRAMMER TO SET ASIDE IN THE COMPUTER'S MEMORY CNLY THE

#C THE NUMBER OF BYTES HE NFEpPS (PROUGRAMMER MAY NEED MORE, oR LESS, THAN THE
#C DEFAULT VALUE OF 72), THE 'FISL' ACCEPTS AN ARBITRARY NUMBER OF ARGUMENTS
#C IN PAIRS, THE FIRST ARGUMENT OF THE PAIR IS A NUMERIC VALUE WHICH IS THE
#C NUMBER OF BYTES TO SET ASIpDE IN MEMORY FOR THE SPECIFIED STRING, AND THE
o SECOND ARGUMENT OF THE PAIR 18 THE NAME OF THE STRING VARIABLE, ANY NUMBER
#C OF STRIMNG VARIABLE'!'S LENGTHE MAY BE INITIALIZED IN ONE gaLL TO 'FISL' .
#C BY JUST PLACING MORE ARGUMENT PAIRS TN THE €ALL, IN ORpgR FCR THE 'FISL'
sC TO WORK, THE caLL MUSY BE THE FIRST TIME THAT THE SPECIFIED STRING

oC VARIABLE HAS BEEN REFERENCED IN THE FOCAL PROGRAM, SOME EXAMPLES!

:ERASE ALL

:T ]

®S FISL(16,A8,20.B%)
s

Agg=" "

gog=" "
L)

<.
eC  THIS CALL SET ASIDE 16 CHARACTERS FOR 'AS' aAND 20 CHARACTERS FOR 'BS',
of ALL THE BYTES WERE SET YO CONTAIN THE ASTTT CODE FUOR A SPACE.

oC THE STRINGS MaY BE USED NOWI

*
oF 1=0,15;35 AS(l)srAs]
T

AZs="ABCOEFGHI JKLMNOP™
Bag="

12¢ 2)=n 16,000

*

L]

oC SO IF TWE PROGRAMMER ONLY NEEDS A STRING WITH 5 BYTES IN IT,

oC ONLY 5 BYTES NEED To BE ALLOCATED, OUNCE & STRING WAS BEEN ACLUCATEL, THEN
oC IT'S LENGTH MAY NOT BE CHANGED UNTIL THE VARIABLE LIST IS ERASEC,

»
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IT 1S USEFUL TO BE ABLE TO INPUT STRINGS FROM THE INPUT CEVICE,
WHATEVER KIND OF DEVICE [T MIGHT BE, THE 'FSYI1' FUNCTION ALLOWS THE
INPUTTING OF CHARACTERS FRQM THE INPUT DEVICE AND THEIR STORING INTO &
STRING VARIABLE. THE 'FSTIt FUNCTION HAS TWO MANDATORY ARGUMENTS, AND
AN OPTIONAL THIRD ARGUMENY, THE FIRST ARGUMENT IS THE MaXIMUM
NUMBER OF CHARACTERS TO [INPUT, TRE SETUND ARGUMENT IS THE
STRING NAME AND SUBSCRIPT POSITION TO START PLACING CHARACTERS
FROM THE INPUT DEVIGE INTO THE STRING, THE THIRD ARGUMENT, IF SUPFLIED,
1S AN ASC1I CODE NUMBER FOR A SINGLE CHARACTER, THIS CHARACTER
IS CALLED THE 'TERMINATION cHARACTER', "1F THE TERMINATION CHARACTER IS
READ FROM THE INPUT DEVICE, INPUT STOPS AND THE FUNETION RETURNS, THE
TERMINATION GHARACGTER IS NoY STORED INTO THE STRING, BUT THE VALUE
RETURNED BY THE 'FSTI' FUNCTION IS THE ACTUAL NUMBER OF CHARACTERS THAT
WERE TRANSFERED FROM THE INPUT DEVICE AND STORED INTO TWg STRING, IF
THE INPUT DEVIGCE 1S THE CONSOLE DEVICE, THEN RUBOUT PROCESSING kILL TAKE
PLACE, ALLOWING THE THE 'RUBBING OUT' OF TYPING MISTAKES,

SOME EXAMPLES:

®
oERASE ALL
-

e1,1 E
%1.2 S FISL{ZZ,A%,70,B8) IS FeFETI(Z0,AS.7X)
oV
C FOCAL=4S (VD) 18a~JuLe??
i.1e E
17265 FISL{Z2B,A%,20,8%5)s8 ZaFSTI(20,AS,"X)
6o
HELLOX®
L]
T 3
AZg="HELLO "
Ea’=" w

20¢ @)= 5.000
.



Ll

(o}
L1
4C
aC
oC
oC
sC
#C
»

#G
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THE TERMINATION CHARACTER IN THE 'FSTI' WAS AN 'X', WHICH MEANT THAT
CHARACTERS WOULD BE TRANSFEREQ FROM THE INPUT DEVICE (KEYBOARD IN THIS
CASE) INTOQ 'As' BEGINNING AT SUBSCRIPT @, UNTIL EITHER 2a
CHARACTERS WAVE BEEN TRANSFERRED, OR UNTIL, THE TERMINATION
CHARACTER 'X' HAS BEEN READ FROM THE INPUT DEVICE, THE YALUE RETURNED
BY THE FUNCTION T8 THE aCTUalL NUWMBER OF CHARACTERS TRANSFERRED ( IN THIS
CASE 5), THE TERMINATION CHARACTER 'X' IS NOT STORED IN THE STRING,
MORE EXAMPLES

ABCDEFGHIJKLMNQOPQRSTe
L

[

A2$="ABCOEFGHIJKLMNOPQRSTY
Bag=" "
2@( )= 20,000

L1

X

[

o7 §

Apgz" L}

BEg=" "

20¢ 2)= 2.%0¢

@

L]

*C  IN THIS CASE NO CHARACTERS WERE TRANSFERRED, BECAUSE THE TERMINATION
#C CHARACTER WaS INPUT AS YHE FIAST CHARACTER READ,
L]

]

G

23X

. -

T 3

Apg="272 w

aasgn "

26( 0)= 3,800
L
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.
4 1.2

1.20 S FISL(22,A%,20,R8):S E=PSTI(202,A5(2},'X)
.y

C FOCAL=6% (V3ID) 1B=JuLe7?
1,10 €
1,20 § FISL(20.A8,20.,68):% Zs#STI(20,A8(2),'X)

ch
BCOX«

-
+T 3
Ags=" BCD L

pag=" "
20¢ p)s 3,000
#

*

0 THE CHARACTERS WERE STORED IN "A§' BEGINNING AT SUBSCRIPT PQSITICN
#C 2 (THE THIRD CHARACTER), RUBOUT PROCESSING IS ALLOWED ONLY IF THE
#C CONSOLE IS THe INPUT DEVICE, EXAMPLE:

[}

*Go

NOW ISNNNANATHIS IS A TESTXe
L ]

oT §

AZg=" THIS TS A TEST w
Bdg=" "
200 8= 14,000

.

L
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THE 'FSTO' FUNCTION ALLOWS STRINGS TO BE TRANSFERRED EFFICIENTLY
TO THE OUTPUY DEVICE, THE ARGUMENTS TO THE 'FSTI' AND 'PSTO' ARE
IDENTICAL, EXCEPT THAT IN 'pSTO' CHARACTERS ARE READ FROM THE STRING
BEGINNING AT THE SPECIFIED SURSCRIPT POSITION, TRANSFERRED TO THE OUTPUT
DEVICE, UNTIL EITHER THE MaXIMUM NUMBER HAVE BEEN OUTPUT, OR UNTIL TKE
TERMINATION CHARACTER HaS BEEN READ FROM THE STRING, TWg TERMINATIOM
CHARACTER 1§ NOT SENT TO THE OQUTPUT DEVICE, THE VALUE RETURMED BY
'FSTO! IS THE ACTUAL NUMBER OF CHARACTERS TRANSFERRED Tg THE OUTPUT CEVICE,

NOTEY IF THE FIRST ARGUMENT TO AN 'FSTI' OR 'FSTO' 1S nULL
(A COMMA, BUT NOTHING BEFORE IT), THEN THE MAXIMUM
NUMBER 18 INFINITE, 1IN THIS CASE A TERMINATION cHARACTER IS
ADVISABLE,

SOME EXAMPLES:

Agg=z" THIS IS A TES? "
gsgﬂ "
200 B)= 14,000

.
*3

ZaFsTO(4,48(2))

THiS#
L]

L ]
*C
»C
L]

L ]
L1

FOUR CHARACTERS WeRE TRANSFERRED FROM 'A$' BEGINNING AT SUBSCRIPT 2, TO
THE OQUTPUT DEVICE.

2=FSTO(14,48(2))

THIS IS A TEST»
®

-
a§
T

AGs=" THIS 1S A TEST,
Bgg="

AS(16)%7,
H

: 32

22¢ @)= 14,200

]
ag

®
ot

Ags=" THIS IS A TEST,

B=FSTO(,AS, "))
THIS IS A TESTe

3

Bog=" n
23 @)w 16,000

THERE WAS NO MAXIMUM, S0 CHARACTERS WERE TRANSFERED FRoM 'AS' TO
THE OUTPUT DEVICE UNTIL THE TERMINATION CHARACTER '," WAS READ FROM THE
STRING. TYHE TERMINATION CHARACTER WAS NOT QUTYPUT, AND THE VALUE RETURNED
BY THE FUNCTION (16) WAS THE NUMBER OF CHARACTERS ACTUALLY OUTPLT,
THE 'FSTI' AND 'FSTO' FUNCT{ONS ARE VERY EFFICIENT TIME-WISE
AND SHOULD BE USED FOR INPUT AND OUTPUT OF CHARACTER STRINGS WHENEVER FOSSIBLE
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L ]

uC SOMETIMES IT IS USEFUL 0 LOOK FOR A CERTAIN GROUP QOF CHARACTERS
#C TO SEE IF THEY ARE CONTAINED WITHIN A STRING oF CHARACTERS, LET

#C US ASSUME WE HAVE THE FOLLOWING STRING VARIABLES!

]

o A

L]

43 FSTIC(,A8,',)

NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AlD,*

L]
88 FSTI(,BSa',)
MEN, »

L]
oT §
Asg="NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID

B@s="MEN
»

D

#C THE CHARACTERS BETWEEN SURSCRIPTS @ AND 2 INCLUSIVE (fMEN') In 'BS'
sC CERTAINLY ARE A SERIES OF CHARACTERS, IF WE WANT TO .HAVE FOCAL

#C SEARCH 'A§' (g-71), LOOKING FOR THE CHARACTERS 'MEN', WE WOULD LSE THE
#C 'FSLK' FUNCTION, ExaMPLEI

L]

8 Z=FSLK(BSTD), 6372V, AS(C), AS(7L)

L]

«7 §

APS="NOW IS THE TIME FoR ALL GOOD MEN TO COME TQ THE AlD

BES="MEN
280 vl 2V.00R
.

Ed
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L ]

#C THE VALUE RETURNED 8Y THE FUNCTION IS THE SUBSCRIPT IN "A$' WRERE THE
oC CHARACTERS 'MEN' WERE FOUND, THE 'FSLK' FUNCTION REQUIRES TKO FAIRS

#C OF ARGUMENTS, THE FIRST PAiR DEFINES THE BEGINNING AND ENDING FCINT OF
#C SOME CHARACTER STRING WWICH I8 A SUBSET OF A STRING C(IN THIS CASE

¢C 'B$' FROM BYTE @ THRU BYTE 2), THE SECOND PAIR

#C DEFINES ANOTHER BEGINNING AND ENDING PUINT OF THE CHARACTER STRING TC
#C SEARCH (IN THIS CASE 'A$' FROM BYTE @ THRU BYTE 71), THE SECONL STRING
«C 1S SEARCHED, LOOKING FOR YMrp FIRST STRING To gE FOUND SOMEWHERE WITHIN IT,
¢ IF THE FIRST STRING I§ FOUND, THEN THE VALUE RETURNED BY THE FUNCTION
sC 1S THE SUBSCRIPT OF WHERE THWE MATCH WAS ENCOUNTERED, If IT WAS NOT

#C FOUND, THEN THE VALUE -i 1§ RETURNED AS THE VALUE OF THE FUNCTICN,

aC THUS ONE gAN INPUT a STRING FROM THE KEYBOARD, CHECK TO Seg IF IT IS

#C ONE OF 4 KNOWN SERIES OF WORDS, AND PROCEED ACCORDINGLY,

oC MORE EXAMPLES:

S Z=FSLK(BS,B3(2),A%(20),A8(42))
a7 §

A@S="NOW 1S THE TIME FOR ALL GOOD MEN TO COME 10 THE AlD
B2s="MEN
23¢ 2)= 29,200

»

#8 ZeFSLK(BS,B5,A8,A8(71))

s

*T § ]

A2%="NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AlD
BI§="MEN

230 )= 13,000
)

&
®C  THE "M' WaSTLOCATED aY CHARACTER SUBSCRIPT 43 IN TAs",
4

[
#S FoFSLK(BS,B8(2),A8(303),A8(40))
*T S

AQe="NOW TS THE TIME FOR ALL 6600 MEN TO TOME TO TWE AIC
Brs="MEN

20( 2)= =1.,400

¢

.

#C THE CHARACTER STRING 'MEN' WAS NOT LOCATED WITHIN 'AS' SUBSCRIFTS
oC 30-40, )

®



oC
L]+
#C
L1
wC
6C
sC
»

[ ]
L13
-
3

-
T
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WE WILL NOW LOOk AT A VERY POWERFUL FACILITY OF FoCAL, THE ABILITY
TO DO INPUT AND OUTPUT TO STRING VARIABLES AS IF THEY WERE HARDWARE
INPUT AND OUTPUT DEVICES. WE MAY SET A STRING VARIABLE (BEGINNIAG AT
A CERTAIN SUBSCRIPT) To BE OUR CURRENT INPUT DEVICE OR QUR CURREAT OUTPUT
DEVICE WITH THE 'FlIpv' OR 'rODV' FUNCTIONS (DESCRIBED EARLIER), WHEN THIS
IS DONE, INFORMATION WILL RE READ OR WRITTEN TO THE STRING
VARTABLE WITH ANY FOCAL CUMMAND THAT DUES INPUT OR QUTPUT, SOME EXANPLES)

A
FODV(AS)IT "THIS IS SOME INFORMATION";R O
$

AZg="THIS IS SOME INFORMATION
*

®
5
T

FOOVUASYIT "MARY HAp 4 LTTTLE UTAME, TT'S FLEECE WES WHITE AS SNCWTIR O
$

A28="MARY MAD A LITTLE LAMB, 17'§ FLEECE WAS WWITE AS SNOW
»

»*
*3
o7

FOCV(ASTZ)IIT ™XXX™;R 0
3

AZS2"MAXXXHAD 4 LITTLE LAMB, 17'8 FLEECE WAS WHITE AS SNOW

L]
[}
1)
#C
C
L]
8
T

WE CAN PICK UP WHERE WE LEFT OFF IN THE STRING BY CALLING THE
'FIOVT DR "FOOVY WITH A NEGATIVE ARGUMENTT

FODV(=1)IT "YYY"IR 0
$

AZE="MAXXXYYY A LITTLE LAMB, 17'S FLEECE WAS WHITE AS SNOW

.
#S FODVI(ed )T "THIS IS NEATI™;R O

*

+T 3

AJ$="MAXXXYYYTHIS IS NeAT!B, IT'S FLEECE WAS WHITE AS SNOW
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L

#S FODV(BE)IT X1,2+21R 0
[

+T §

ADS="MAXXXYYYTHIS IS Neat!s, [¥'S FLEECE WAS WHITE AS SNOW
BUS="4
L

»
S FODV(BS(2)))3T 2+31R O
a7 §

AOS="MAXXXYYYTHIS IS NEAY!B, 17'S FLEECE WAS WHITE AS SNOW
B@g="4 8
*

L ]

oC 1T 1S NOT NEGCESSARY IN FOCAL TO HAVE SPECIAL FUNCTIONS TO CONVERT
#C NUMBERS TD cHARACTERS AND cWARACTERS TO NUMBERSH

®

L ]
#5 ps(1)m', )8 BS(3)m1,
7 §

A2E="MAXXXYYYTHIS 1S NFAT!B, 17'S FLEECE WAS WHITE AS SNOW
82¢="4,8,
L]

)
oC WATCH THISI
L]

L ]

#S FIDVIBE)YIASK X,YIR 1
L ]

oT 3

ABS="MAXXXYYYTHIS IS5 NEaTIS, [Y'S FLEECE WAS WHITE AS SNOW
Bfg="4,8,

X3¢ ¢)=4

Yd¢ 0)=8

[ ]
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*

#«C CONSIDER THIS!:

»

*

#ERASE ALL

L ]

#8 FODV(AS)JT "SOME OATA IN A STRING"SR ©

.

«T 8

AG$="SOME DATA IN A STRING "
L]

[}

#C TO COPY '4S' INTO 'B§'t

*

#3 FINV(AS),FST1(72,88)IR 1!

L

aT

AZE="SOME DATA IN A STRING "
B2§="SOME DATA IN A STRING "

L]

)

#C  THIS SEQUENCE SETS 'A§' A8 THE CURRENT INPUT DEVICE, AND THEN THE

#f 'FSTIY INPUTS 72 CHARACTERS FROW THE CURRENT INFUT DEVIGE AND STORES THEW
sC INTO 'BS', BEGINNING AT SUBSCRIPT @.

L ]

#C  CONSIDER THIS!

L]

#S FODVICS)IT "7 1X,y!m, IR 0O
*

*T S
AZs="SOME DATA IN A STRING "
B28="SOME DATA IN A STRING L

Cos="T 1¢X,!



»
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*C
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L1
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NOTICE THAT SOME CHARACTERS 'T 1+X,!' HAVE BEEN PLACED IN 'C$' AND THAT
A CARRIAGE RETURN HAS ALSO BEEN PLACED THERE (RIGHT AFTER THE 'I'),
NOTICE THAT THE CHARACTERS IN 'CS' FORM A VALID FOCAL COMMANG SEGUENCE, THE
SEQENCE WOULD BE PERFECTLY vALID IF IT WERE TYPED IN BY THE
USER OR STORED WITH a LINE NUMBER PRECEEDING 1T, WELL, YOU GUESSED IT, IT
1S POSSISLE TO STORE A VAL1O SEQUENCE OF FOGAL COMMANQS [N & STRING “
VARTABLE, TERMINATE IT WITH A CARRIAGE RETURN (IT MUST BE TERMINATED WITH
THE CARRIAGE RETURN:!), AND WAVE FOCAL PERFORM A 'DO' OF THE CONMMANDS
STORED IN THE STRING, WATCHS

»
#0p CS

1

(]
o7

%5.031S XaS

. .
#«Do c$

oF

6.000
X22,91D0 C§
1.202
2.090
3.0080
4,000
5.000
6.000
7.000
B8.200
9.280
10.000
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*
L1+ THIS IS HEAVY STUFF, FOCAL (SINCE IT IS A PURE INTERPRETER) COESN'T
«C CA”E WHERE 1T GETS cOMMANDS FROM. AS LONG AS THEY ARE A SERIES CF

#C CHARACTERS. THUS FoCAL CAN READ COMMANDS FROM WARDWARE DEVICES, STRINGS,

#C OR WHATEVER, FOCAL I8 ALSO VERY COMPACTY, FoCal CAN BE ToLD A LCT IN
oC A VERY LITTLE SPACE. [ DIGRESS SLIGHTLY TO PRESENT A SHORT PROGRAM
oC WWICH WILL INPUT A NUMBER FROM THE KEYBUARD, AND OUTPUT {T'S BTNARY
«C REPRESENTATION, YHIS PROGRAM USES A PROGRAMMING TECHNIQUE CALLED

#C 'RECURSION" (FOCAL !8 FULLY RECURSIVE), PUTTING ON THE WIZARD HATH

#E A

#1,1 A !"NUMBERI"N3D 1,216 1,1

#1.2 S D(Inlel)anN=2oNap INTIN/2)30 (=N)1.27T7 D(1})S Iselel
T %1

[

ol

C FOCAL=65 (V3D) 1BeJilLe7?

1.12 A I"NUMBERI"NID 1,2:6 1,
1.20 S D(Ia]l+1)¥=N=- E*NsFINTfNIEJID CaNYL, 23T DI IS Isl=g

sGo
NUMBER:5

167
NUMBER

NUMBEHILU
1810

NUMBER 116w
1183102 ’
NUMBER:1024
1CeddzoReay
NUMBER:1223
1111111331
NUMBER:511
111111111
NUMBER : 255
11911113
NUMBER:2

12

NUMBER:
7-19 @ 1.10

A !"NUMBERI"NSD 1,276 1,2
*

L]
al
*C
.

IF YOU THINK THAT'S NEAT, REFER TO THE 'FSBR' USER DEFINED FUNCTIOM
FACILITY, ORTHE 'SOFTWARE PRIORITY INTERRUPT SYSTEM' (*¥PIC*') TESCRIBED
LATER ON,
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SOMETIMES IT IS USEPUL FOR THE PROGRAMMER TO DEFINE WIS OWN
LINE OR GROUP AS A FUNCTION, THEN WHENEVER HE WANTS THat
PARTICLAR FUNCTION INVOKED, HME USES THE 'FSBR' FUNCTION . ]
TO INVOKE THE FOCAL COMMAND LINE OR GROUP, ONE NUMERIC ARGUMENT
CAN BE PASSED TO THe ROUTINE AND THE ROUTINE cAN RETURN 5 SINGLE NUMERIG
VALUE FOR THE VALUE OF YHE 1FSBR' FUNCYION, THE ARGUMENT 1S PASSEC IN
A PARAMETER INDEPENDENT FASHION (HEAVY COMPUTER SCIENCE JARGON),
THERE ARE ACTUALLY TWO ARGUMENTS TO THE 'FSgRY FUNCTION, THE FIRST
1§ Ao LINE NUMBER OR GROUP NUMBER OF THE LINE OR GROUP Tg 'po' AS
THE FUNCTION (YES, AN ARITHMETIC EXPRESSION CaN BE WERE), THE SEQCND
1S THE MNUMERIC ARGUMENT TO BE PASSED TO THE FUNCTION, THE
PRECISE SEQUENCE IS AS FOLLOWS, THE CURRENT VALUE OF THE VARTAELE "4
IS PUSHED ON THE STacK, THE VARIABLE '&' IS SET £0UaL TO THE NUMERIC
ARGUMENT PASSED TO THE FUNCTION (SECOND ARG OF 'FSBR'), a '00' 1S PERFORMED
OF THE SPECIFIED LINE OR GROUP (THE FIRST ARG OF 'FBBR')y, WHEN THE 'CD’
RETURNS, THE VALUE REYURNED BY THE FUNCTION IS THE CURRENT VALUE OF ‘&',
AND THE OLD VALUE OF '2' 1§ RESTORED FROM THE STACK, VARIABLE MNAMES CAN

BEGIN WITH THE CHARACYER 787, HENCE "88"~787' MAY BE USED AS VALIOD

VARIABLE NAMES IN FoCAL PROGRAMS. HOWEVER, BY CONVENTION, A FOCAL PROGRAMM
SHOULD ONLY USE '8' VARIABLES IN A USER~DEFINED FUNETION IN CROER TO

BE ABLE TO WRITE USER DEFINED FUNCTIONS WHIGH ARE INDEPENDENT OF CALLING
ROUTINE, SOME EXAMPLESIH - -

A

#99,1 S 8=8/2

L]

®
eC

«C
°

T
5

' =
«7

1 HAVE MADE A VERY STWPLE FURCTIUN WHITH WILL TAKE THE ARGUMERY
AND DIVIDE IT BY TWo. 1 Now CALL IT vIA 'FSBR'W

FSBR(99,10),1

%5.03

.
sFoR 1=21,101T 1,FSBR(99. 1), T~

1.000 2.500

2.008 1.0e0

3,000 1,500

4.000 2.000

5.000 2,500

6.087 3.000

7.008 3.500

B.00@ 4.000 -
9.000 4,590
10.009 5,000
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[ ]
#C  LET'S MAKE A FUNCTION WHIEcH CONVERTS DEGREES TO RADIANS:

L]
#99.1 S &5§03.1415924/180
-
i

C FOCAL=65 (V3D) 1B-JuLe=77
§9.10 S 8%4%3.1415926/180
.

.
oF X=2,45,362i7 X,FSAR(99,¥X),1
2.200 0,000
45,000  0.7a5
2.000 1,971
135.880 2,356
i8z.000  3.142
325.00¢ 3,927
27¢.908 4,712
315.000 5,498
360.207 6,283

*
*
oF X30,45,360:T %5,X,%5,05:FSER(99,X),1
°  0.02000
45 0,78548
92 1,57079
735  2,38619
180 3.14189
225  3.,92699
278 4,71238
315 5.49778
362 6,28318
L]
o7 %5.03
]
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L

L1+ LET'S WRITE A USER DEFINED FUNCTION WHICH TAKES THE SQUARE
«C ROOT OF THE ARGUMENT GIVEN 1T, THIS FUNCTION USES THE COMMON
oC '"NEWTON-RAPHSON' ITERATION,

*

L]

#E A

L4 .y
©99.1 S &188,882,43,070001
499.2 1 ((843(8+482)/2)5330FABS(8~42781/48))99.2

.
Ll
C FOCAL»65 (V3D) 1BeJuL=77

99,12 S 81%8,882,83=,0p08601
99.20 1 ((48(8+82)/2)8g3wFABS(2~82584/4)199.2

#C  YES, THAT'S THE WHOLE THING!. LET'S TRY [T,

T %5.25

«T FSBR(99,49),!
7.00003

#T FSBR(99,2),1
) 1.41421
o

»

#FpR X=1,1217 %x5,X.%5.03,F8BR(§9,X),1
1.00000 ‘
1.41421
1,73205
2.0e000
2,23607
2,44%549
2.64575
2,82843
3.00000
3.16228

VOO S N

'
Peres
=

L ]

L]

»T %%.03

L ]

*

ol ANDTF YOU pON'Y (TKE MY SGUARE ROOT ROUTINE, JUST WRITE

#C YOUR OWN AND USE IT INSTEAD OF MINE!,
]
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«C THE 'FSgR' FUNCTION 1S RECURSIVE (HEAVY COMPUTER SCIENCE JARGONY,
#C AS ARE MOST Focal FUNGTIONS, TWIS IMPLEMENTAION OF FoCaL DOES ACT

#C HAVE ANY INTRINSIC FUNCTIONS TO DO SUCH THINGS AS TRIGONOMETRIC

«C FUNCTIONS (SIN, COSINE, LOG, EXP, ARCTAN, ETC,), HOWEVER, TWESE

eC FUNCTIONS CAN BE MANE AVAILABLE BY SIMPLY HRIT!NG ROUTINES IN FCCAL
#C TO PERFORM THE NEGCESSARY CALCULATIONS, THEN CALL THEM FROM TKE

oC APPLICATION PROGRAM WITH *'rSBR' CALLS, FOCAL ROUTINES To DO ALL

#C THE COMMON TRIG FUNCTIONS (USING 'FSBR') ARE GIVEN IN AN APPENDIX,

o ALSO A ROUTINE TO QUTPUT A NUMBER IN 'E* FORMAT (SCIENTIFIC NOTATION)
#C 1S ALSO SHOWN THERE, IN MaANY CASES, THESE ROUTINES ARE SMALLER 1IN

e S1Zg (BUT SLOWER) THAN THE EQUIVALENT ROUTINES WRITTEN IN ASSEMELY

#C LANGUAGE, WERE TS AN EXAMPLE OF A RECURSIVE 'FSBR' FUNETION TO TALTULATE
#C THE FACTORAL OF A NUMBER, THE FACTORAL OF 'Nt' 1S DEFINED MATHEMATICALLY

®C T0 BE ® Ne(Nwi)e(N=3je(N-3)»,,..%302e1, I,E, THE PRODUCT OF ALL THE
oC INTEGERS UP THRU 'N', THE EXAMPLE!

#ERASE ALL

L]

99.1 1 (1=8)99,23R
59,2 S 834eFSBR(99,4~1)
[ ]

W
C FOCAL®S3 (VID) 1Be=JuLe7¥

99.12 1 (1=8)99,2IR
99.20 S &m&¥FSBR(99,4~1)

L ]
#T FSBR(99,3),!
6.000

.
#T FSBR(99,4),!
24.000

L]
#T FSBR(99,5),1

i20.000
.

ﬁF X27,~1,17T "THE FACTORAL OF X, I8 "™, FSBR{99,X),?

THE FACTORAL OF 7.000 1S 8P40.000
T4e FACTORAL OF 6,000 1S 720.000
THE FACTORAL OF 3.000 1S 120.000
THE FACTORAL OF 4,000 IS 24,000
THE FACTOQRAL OF J.o0@ 1S 6.008
THe FACTORAL OF 2,008 1S 2000

THE FACTORAL OF 1.000 1S 1.009
.
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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 D0OR OPENING, A PHONE RINGING, A BURGLAR ENTERING)
AND A 'DO' OF A SPECIFIED FOCAL LINE OR GROUP PERFORMED, AND GONTROL
AUTOMATICALLY RETURNED TO THE INTERRUPTED ROUTINE, FUTHWERMORE,
THE VAR10US INTERRUPTING DEVICES CAN BE ASSIGNED A PRIORITY, ANC THE
HIGHEST PRIQRITY EVeNT WILL BE THE FIRST SERVIGED, THE SECONC HIGHEST
PRIORITY WILL BE THE NEXT SERVICED, AND SO ON, FOCAL DOgS NCT
KNOW (OR CARE) WHAT CAUSED THE EVENT TO HAPPEN, BUT DEALS WITH EVENTS
AS BITS (BINARY DIGITS) THAT ARE SET [N AN 'EVENT BYTE' STORED IN THE
COMPUTERS MEMORY, THE EVENTS CORRESPOND TQ B1T POSITiONS
IN THIS BYTE FROM RIGWT TO LEFT (RIGHY 1% EVENT 1, LEFT 1S EVENT 8),
EVENT 8 1S THE HWIGHEST PRIORITY, AND EVENT 4 1S THE LOWEST,
WHENEVER FOCAL PROMPTS WITH A '®' (HAS NOTHING 7O DO), 1T DISABLES
THE ABILITY To BE INTERRUPTED, THUS, THE FOCAL PROGRAMMER
MUST ENABLE FocaL To LOOK AT THE EVENY BITS AND INTERRURT THE FCCAL
PROGRAM WHEN A GIVEN EVENT (OR GROUP OF EVENTS) HAPPENS, SOMEQAE

"MUST WAVE ALSO WRITTEN AN ASSEMBLY LANGUAGE RGUTINE T0 SET THE

APPROPRIATE BITS IN THE EVENT BYTE WHEN THE PARTICULAR EVENT ACTUALLY
HAPPENS, THE PROGRAMMER USES THE '"FPIC' FUNCYION TO MANIPULATE THE
'SOFTWARE PRIORITY INTERRUPT SYSTEM', THE 'FPIC' FUNCTION TAKES

AN ARBITRARY NUMBER OF ARGUMENTS, IN PAIRS, AND USE® THEM IN CONTROLLIMNG
THE SOFTWARE INTERRUPT SYSTEM, THE FIRST ARGUMENT OF A PAIR IS &
SOFTWARE EVENT NUMBER (1-8), THE SECUND ARGUNENT 18 7 FOCAL LINE OF
GROUP NUMBER (ARITHMETIC EXPRESSTONS ARE ALLOWED HERE) To 00" WHEN

THE SPECIFIED EVENT BIT GETS SET. THE 'FPIg' CALL ENABLES FOCAL TC
CHECK THE EVENT BIT EACH TIME A NEW FOCAL COMMAND 18 RETRIEVED, AND IF
THE BIT IS SET, A 'p0' OF THE SPECTFIED LINE OR GROUP WILL BE PERFCRMED,
WHEN THE '00' RETURNS, FOCAL WILL CONTINUE THE INTERRUPTED STATEMENT,
Focal ALSO CLEARS THE EVENY BIT BEFORE TT FPERFORMS ™ ~IF

SEVERAL EVENTS (BITS) HAVE GEEN ENABLED WITH THE 'FRIG' FUNCTlah

THEN FOCAL WILL PERFORM THE 'DO' FOR THE HIGHESY PRTIOURITY ONE F]RST.
THEN WHEN TWAT 'DO' RETURNS, THE NEXT HIGHEST PRIORITY, pTc, TkE

VALUE RETURNED BY THE 'FPICY FUNCTION IS A NUMBER BETWEEN T

7 AND 255 WHKICH WILL WAVE B1TS SET FOR EACH EVENT THAT WaS BEEN ENABLED,
THUS, IF EVENTS 1 AND 3 HAVE BEEN ENABLED, 2 VALUE OF 5 WILL BE RETURNED,
IF THE FPIRST ARGUMENT OF A PAIR IS5 B, THEN THE SECOND ARGUMENT IS A
NUMBER @3=25% WHICH 1S TO INDICATE WHICH EVENTS ARE 7O BE ENABLEC. TKIS
ALLOWS THE SOFTWARE INTERRUPT SYSTEM TO BE TEMPROARILY DISABLED

(BY 'FPIC(Z,8)'), AND ENABLED AGAIN (IN THE EXAMPLE BY TFPIC(2,8)7),

IF THE FIRST ARGUMENT IS £ AND THE SECOND IS NEGATIVE, THEN THE 'FFIC!
FUNCTION QOES NOTHWING BUT RETURN THE ENABLE BYTE (AN [T ALWAYS COES),
NOTE THAT ALL ACTIVE EVENT CHANNELS SHOULD BE ENABLED WITH AN 'FRIC!
CaLL WHICW SPECIFIES THE LINE OR GROUP TO 'pO' PIRSY, BEFORE THEY ARE
DISABLED/ENABLED LATER, SINCE IT IS NECESSARY FOR FOCalL TO

STORE THE LINE NUMBgR OR GROUP NUMBER IN INTERNAL TABLES,"
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«C WELL) AFTER THAT LONGeWJNDED EXPLANATION, LET'S LOOK AT AN

#C EXAMPLE, LET US SAY THAT A SWITCH CONNECTED 7O A DOOR WILL GENERATE
#C AN INTERRUPT TO THE COMPUTER AND A ROUTINE WILL SET EVENT BIT 1.

«C ALSO, LET US SAY THAT A THERMOCOUPLE CIRCUIT CONNECYED To THE

#C ROAST IN THE OVEN WILL GENERATE AN INTERRUPY TO THE COMPUTER ANC A
«C RCUTINE WILL SET EVENY 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 IS PUSHEED,

#C HERE 1S AN EXAMPLE FOCAL PROGRAM WHICH WILL ENABLE POCAL TO SENSE

#C THESE CONDITIONS, INTERRUPT THE PROGRAM (WHICH 1S AN INFINITE LCOP),
#C AND INFORM THE USER THAT THE EVENTS HAVE HAPPENED.

*E A

#11 E

91,2 S FPIC(4,94,2,92,7,97)

e1.3 S XaXei)G 1.3

[ ]

#97.1 T I"SOMEONE 1S AT THE DOBRI™ID 99

#95.1 T I"THE ROAST HAS REACHED TEMPERATURE!"™;D 99

#97.1 T I™INTERRUPT ON LEVEL 7, I'M STOPPING THIS PROGRAM."113Q
09§.1 T Xe "aXe!

[ ]

[1}]

C FOCAL=65 (V3D) 18=JuL=77
1.18

E
i.20 s FPIC(1,91,2,92,7,%
1.30 S XsXe1iG 1.3

T

91.10 T I"SOMEONE 1S AT THE DOORI"iD 99

92.10 T I"THE ROAST HAS REACHED TEMPERATURE!"iD 99
97.1¢ T IMINTERRUPT ON LEVEL 7; I'M STOPPING THIS PROGRAM."11!)Q
99,12 T ™ Xs ",X,!

.
*Go

SOMEONE IS AT THE DOOR! Xs 2097.000
THE ROAST HAS REACHED TEMPERATUREY X= 3064,090
INTERRUPT ON"LEVEL 7, ™™ STOPPING THIS PROGRAN,



L

«C
C
«C
*C
C
«C
«C
114
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THE PROGRAM ENABLEpD FOCAL T0 '0DO' GROUP 94 IF EVENT 1 WaS SET,

92 IF EVENT 2 WAS SET, AND 97 IF EVENT 7 WAS SET., THE PROGRAM

THEN ENTERED AN INFINITE LOOP INCREMENTING THE VARIABLE 'X', WHEN
SOMEONE OPENED THE pOOR, GROUP 91 WAS PERFORMED, WHEN THE ROAST
REACHED TEMPERATURE, GROUP 92 WAS PERFORMED, WWEN THE USER PRESSED
THE PUSHBUTTON, GROUP 97 WAS PERFORMED, AND THE PROGRAM WAS STQFPEC,
LET'S SEE WHAT HAPPENS WHEN THE DOOR 1S OPENED AND THE ROAST MAS
REACHED TEMPERATURE AT THE SAME TIME,

[

°Go.

THE ROAST HAS REACHED TEMPERATURE! X= 1@27.000
SOMEONE IS AT THE DOOR! Xs 1@27.009

INTERRUPT ON LEVEL 7. 1'M STOPPING THIS PROGRAM,

L]

oC
«C
#C
=t
#C
o
C
[

NOTE THAT GROUP ¢2 WAS PERFORMED FIRST, SINcE THE ROAST IS
ASSOCIATED WITH A HIGWER EVENY NUMBER,  HMOWEVER, AS SQON AS
GROUP 92 RETURNED, THE DOOR INTERRUPT (GROUP 91) WAS PERFORMED
IMMEDIATELY (a5 EVIDENCED B8Y THE FACT THAT 'X¢ DID NOT GET INCRFENTEDT,
WHEN THE PUSHBUTTON WAS PRESSED, GROUP 97 WaS PERFORMED AND THE
PRQGRA: WAS STOPPED. THWE POSSIBLE USES OF THIS FACTLITY ARE ALFCST
UNLIMITED,



- PAGE 100 -

WE WILL NOW LOOK AT A FEW REMAINING MISCELLANEOUS FUNCTIONS,

THE 'FECH' FUNCTION ALLOWS YHE USER TO ENABLE/DISABLE THg AUTOMATIC
ECHOING OF CHARACTERS READ FROM THE INPUT DEVICE, ‘'FECH(Z2)' ENABLES
THE ECHOING, AND 'FecH(L)' DISABLES THE ECHOING,

THERE 1S A FOCAL FUNCTION WHICH IS SPECIFIC (0 THE EONSOLE
DEVICE, THIS FUNCTION 1S IN FOCAL PRIMARILY gY POPULAR DEMAND,
SINCE IT IS USEFUL FOR GAMES, ETC, THE 'FCUR' PUNCTION 4ALLOWS THE
PROGRAMMER TO POSITION THE @URSOR ON cRT TYPE TERMINALS (IF HE FAS A
CRT TYPE TERMINAL) TO A GIVEN ROW AND COLUMN ON THE SCREEN, WITRCUT
DISTURBING OTHER INFORMATIQON ON THE SCREEN, THE 'FCUR' FUNCTIOM
TAKES TWO ARGUMENTS, THE FIRST TS THE ROW NUMBER (P=N) TO MCVE 71O,
THE SECOND 1§ THE COLUMN NUMBER (0-N) TO MOVE TO, THE USER
MUST PATCH HIS CRT SPECIFI¢ ROUTINE INTO FOgAL™ SEE THE APPENDIX TO
FIND 0iT HOW TO DO THIS,

FOR THOUSE HACKERS THAT INSIST ON SUCH THINGS, THE 'FMEM® FUNCTION
ALLOWS THE RROGRAMMER TO READ AND/OR WRITE INFORMATION FROM/INTC
STORAGE LOCATIONS IN HIS COMPUTER'S MEMORY, THE 'FMEM' FUNCTION
IS ALWAYS GIVEN TWO ARGUMENTS, THE FIRST IS THE PAGE NUMBER (@-253)
AND THE SECOND IS THE LOCATION (@=255) WITHIN THAT PAGE., THESE
TWO VALUES FORM THE ADDRESS IN THE MEMORY, THUS TO ACCESS
MEMORY ADDRESS @120 (WEXADECTMAL), THE ARGUMENTS WOULD BE
1 (FOR THE PAGE NUMBER) AND 32 (FOR THE LOCATION WITHIN THAT PAGE),
(20 HEX m 32 DECIMAL). IF ONLY 2 ARGUMENTS ARE SUPPLIED, THE
VALUE RETURNED BY THE 'FMEM®* FUNCTION 1S THE DATA VALUE STORED IN THAY
MEMORY ADDRESS (A NUMBER 2~255), IF ANOTHER aARGUMENT FOLLOWS, THEN
THE VALUE OF THAT ARGUMENT (@=255) IS DEPOSITED (WRITTEN INTO) THE
MEMORY ADDRESS, AND Th “YLUE RETURNED BY THE 'FMEMT FUNETION T1E¥ TRE
DATA VALUE THAT WAS STORe. ‘*QE BEFORE THE NEW VALUE WaS DEPOSITED,
SEVERAL DEPOSITS MAY BE MADFE . I ONE €ALL TO 'FPMEMT, BY GIVING SEVERAL
TRIPLES (GROUPS OF THREE) IN ONE CALL, EACH ONE SPECIFIES A PACE 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 MNEW
DATA BYTE WAS STOREDH TRERE, ~THIS TS USEFUL FOR THOSE TWEEKS OF FEMORY
WHERE SEVERAL THINGS MUST B TWEEKED BEFORE CONTROL 1S RETURNED 71O
THE FOGAL PROGRAM, (YES, IT IS POSSIBLE TO MAKE CHANGES TQ TWE FOCAL
SYSTEM WITH A FOCAL PROGRAM, YOU SHOULD BE VERY CAREFUL, AND KMNOW
WHAT YOU ARE DOING,) o T o

FMEM(1,327, 7T
92.20¢

FMEM(1,32,16),!
92.000

FMEM(1,327.1
16.082
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APPENDIX A

HERE IS A COMPLETE LIST OF ERROR CODES AND THEIR MEANINGS

-37 BAD OR MISSING ARGUMENT IN A STRING FUNCTION
=34 STRING VARIABLE REQUIRED HERE
-35 STRING VARIABLE NOT ALLOWED HERE
-34 I/0 ERROR ON OUTPUT DEVICE
~-33 ARGUMENT MISSING IN FUNCTION
~32 CURRENTLY NOT USED

-31 "WRITE" OF NON-EXISTENT GROUP
-30 UNRECOGNIZABLE FUNCTION NAME
-29 PARENTHESES ERROR IN FUNCTION
-28 "MODIFY" OF NON-EXISTENT LINE
-27 “D0" OF NON-EXISTENT GROUP
-26 "“DO" OF NON-EXISTENT LINE
=235 SYNTAX ERROR IN "IF" OR "ON" COMMAND
-24 "ERASE" OF NON-EXISTENT LINE
-23 I/0 ERROR ON INPUT DEVICE

-22 "WRITE" OF NON-EXISTENT LINE
-21 "GOTO" NON-EXISTENT LINE

-20 BAD LINE NUMBER ON INPUT

-19 UNKNOWN INTERRUPT REQUEST

-18 UNRECOGNIZABLE TRAP CODE

~17 RESET BUTTON PRESSED

=16 DEVICE NUMBER OUT OF RANGE
=15 USELESS "FOR" LOOP

-14 BAD TERMINATOR IN "FOR"

-13 ND "=" IN "“FOR"

il BAD VARIABLE NAME

-11 FUNCTION ILLEGAL HERE

=10 NOT USED AT THIS TIME

Wy NOT USED AT THIS TIME

-8 FLOATING POINT OVERFLOW

-7 OPERAND MISSING -- EVAL

-6 PARENTHESES MISMATCH -- EVAL
-3 OPERATOR MISSING -- EVAL

-4 ILLEGAL LINE NUMBER

-3 UNRECOGNIZABLE COMMAND

-2 ILLEGAL GROUP ZERD USAGE

-1 LINE TOO LONG
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APPENDIX B

TRIG FUNTTTONS [MPLEMENTED V1A *FSBR' FUNCTIONS AS FOCAL ROUTINES.,

C FoCAL=65 (V3D) 18~JuL=77

$3.21
$3.10
93,20
$3.30

94.91
94.1¢
94,20
94.32
95.01
95.10
95,28
96,081
96.10
96.2¢

97.01
97.10
97.22

98.01
98.19
98.20

99.e1
99.1¢2
$9.29
99.30

W0 — w0 —0

c
S
S
R

COS193) ¢ SINI93,3

(8+22.21)93.21s 828/2;0 53JS 492#8+2-1)R
d31=gt2/2+8¢4/240806/720IR

4=1,.57080~-8)0 93

ASINi94 1T ATUST93,3

(892=.21)94.215 8m8/({FSBR(9G,148)+FSBR(99,4=8))1D 94;5 &a248IR
Ax8e8t3/8+.07508254827/22.4IR

9418 &x1.570796-4:R

ATAN
(8¢2e,031)95.215 §=8/11eFSER(9Y,8%2+1)) D 9515 &%2%4;R
Lededt3/3+R08/6-827/7

8101/10¢208:C TAN
(8¢2e.01)96,2;S 822/2;D 961S 8%288/(1=222+81)IR
8284803/3+4815/7,5+8+7/345

LOoG
(81222,04%8+1)97,2)S &eFSBRI99,4)ID 975 &e244]R
8=(8wl)/(8+1) ;S 8320(8e803/3485/5+8+7/7)

EXP

{802.01)98.235 &=4/2;0 9875 8%8+23R
85142+292/24813/6+8048,/240815/7120+8¢6/720
SQUARE RoOT

8198)S 82235 &3%,090004
82m81/8)1 (FABS(82=8)-22483)99,35S &=2(48+82)/2)C 99.2

€ FSBR(97,ARG) QUTPUTS ARG IN 'E' FORMAT

92.10
92.11
92,12
93.2¢
9¢.57
92.72
93.9¢

AN N — 41—

8180

(8192.12,90.9.00.2

LELN LB T P 1

(1=2)90,5;1 (4-.09999999)920.716 92.9
81w&1+11S 88710816 9¢,2

81281~1)S &=8#101G 92,2
%1.05,8,"E".%1,813R
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APPENDIX ¢

I WILL NOW GlVg BOME USEFUL INFORMATION rFOR THOSE PEOPLE WFC HAVE
AN ASSEMBLY LISTING OF FOCAL AND WANT TO HACK THINGS INTOQ IT. THESE TIFS
ARE BY NO MEANS FXHAUSTIVE, BUY COVER THE MORE COMMON THINGS.

THERE 1S A LOCATION ON PAGE ZERO LABELED 'DELSPL' WHICH FOCaL LCOKS
AT To DETERMINE HOW IT SMOULD WANDLE RUBOUT PRQCESSING ON THE CONSCLE
DEVICE, STORE A ZERO THERE IF YOU HAVE A DEVICE WHICH IS NOT A GRT (SUCH AS
A TELETYPE, DECWRITER, ETC,). IF YOU HAVE A CRT WHICH WILL BACKSPACE THE
CURSOR WHEN SENT A 'BACKSPACE' CHARACTER (ASCI] CODE 18 0CTaL), THEM STCRE
ANY NON-ZERQ VALUE IN 'pELSPL' TO ENABLE FANCY ¢RT MODE RUBOUTS, WRERE
FOrAL 'EATS! THE CHARACTER OFF THE SCREEN BY SENDING TME CONSOLE THE
SENUENCE OF CHARACTERS, !'BACKSPAGE', 'SPACE', 'BACKSPABE:'.

THE EVENT BYTE FOR THE SOFTWARE PRIORITY INTERRUPT SYSTEM IS
THE BYTE STORED AT THE LABEL 'EVMASK', ANY INTERRUPT ROUTINE CAN SET BITS
!g THIS BYTE To CORRESPOND TO a FOCAL EVENT. (THE LSB IS EVENT i, THE MSBE
18 EVENT 8Y), ’

THE 1RO DISPATcH VECTORS MUST BE SET To POINT TO THE ADDRESS
"INTSRV' SO THAT FOCAL ERROR MESSAGES (WHICK USE THE 'BRK' INSTRUCTION) CAN
BE FIELDED PROPERLY, ONE EASY WAY TO DO THIS {5 JUST PUT THE CGDE Y0 SET
THEM IN THE CONSOLE DEVIGE INITIALIZATION ROUTINE, WHICH FOCAL CALLS THF
VERY FIRST THING WHEN TT SYARTY (SEE CUDE AT THE LABEL 'FOUGAL').

TO AOD 1-0 DEVICES YO FOCAL, WRITE AN ASSEMBLY LANGUAGE DRIVER
ROUTINE WHICH KNOWS HOW TO TALK TO THE DEVICE. THE ROUTINE MUST HAVE
ENTRY POINTS TQ INITIALIBE THE DEVICE FOR INPUT (IF AN INFUT DEVICE) ANT
INITIALIZE THE DEVIGE FOR OUTPUT (I1F AN OUTPUT DEVICE), THE ROUTINE MUSY
ALSO HAVE ENTRY POINTS 10 ¢LO08E THE DEVICE, IF YHE DEVICE 1S AN INPUT
DEVICE, THERE MUST BE AN ENTRY POINT WHERE FOCAL CAN CALL THE DRIVER IN ORpER
TO INPUT AN ASCII CHARACTER FROM THME DEVICE, FOCAL WILL CaLL THE RCUTIKE
WITH A "JSR' INSTRUCTION, THE ROUTINE WILL RETURN (VIA 'RTS8') WITH THE
DATA BYTE IN THE ACCUMULATOR, THE 'C' BIT MUSY BE CLEAR IF NO ERRCRS WERE
ENCOUNTERED ON INPUT, IF THE 'C' B!Y IS SET UPON RETURN FROM THE ROUTINE,
FOGAL ASSUMES THAT AN INPUY ERRUR OTTURED, AND ISSUES &N ERROR FESSAGE,
(SEE CODE AT 'READC' IN FOCAL), IF THE DEVICE 18 AN OUTPUT DEVIGE, THEN
THFRE MUST BE AN ENTRY POINT WHICH 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 '@" 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 DISPATCH TABLES
(SEE LABEL '"IDSPH'), THE RELATIVE POSITION IN THE TABLE DETERMINES ThE
DEVICE NUMBER OF THAT pEVICE, IF MORE THAN FIVE DEVICES ARE INSERTED, THE
VALUES OF 'IDEVM' AND 'ODEVM' MUST BE UPDATED. THE ONLY PLACE THWEY ARE
REFERENCED 1S AT 'CHKOpV' AND 'CHKIDV',
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THE INITIAL DEVICE NUMBER OF THE CONSOLE DEVICE 1S STORED IM
THE LOCATION 'CONDEV', STORE o DIFFERENT NUMBER TWERE IF YOU WANT YOUR
CONSOLE DEVICE TO BE SOMETMING OTHER THAN DEVICE NUMBER g. THIS QALY
MATTERS WHEN FOCAL FIRST STARTS UP, SINCEYOU CAN THANGE TD ANUTHEFR
DEVICE WITH THE 'FCON' FUNCTION,

ADDITIONAL COMMANDS MaY BE ADDED TO FOCAL BY PLACING THE FIRST
CHARACTER OF THE COMMAND (MUST BE DIFFERENT FROM EXISTING COMMANDS) IN
'EOMTAR' TABLE (THERE 1S SPACE FOR HACKERS), AND THE ADDRESS OF THE
ROUTINE TO PROCESS THE COMMAND IN THE 'COMADHW™ AND 'COMAOL' TABLES,
LOOK AT THE CODE AT 'PROCi' Tn SEE HOW FOCAL DISPATCHES TO cOMMANDE,

NEW ASSEMBLY LANGUAGE PUNCTIONS MAY BE ADDED TO FOCaL BY ENCODIMG
THF FUNCTION NAME (USUALLY 3 CGWARACTERS) INTO ITS 'HASH' CODE (SEE CODE
AT _'EFUN' TO DETERMINE HOW HASK CODE 1S GENERATED) AND STORING THE HASH
¢ORE IN THE TFUNTAE™ TABLE, THE AUDRESS OF THE ROUTINE TOU HANDLE THE
FUNCTION IS INSERTED INTO THE 'FUNADH' AND 'FUMADL' TABLES, LOCK AT THE
CORE AT 'FUNE', AND ANY OF THE STANDARD FOCAL FUNCTIONS 7O SEE KOW THE
ROUTINE IS CALLED, NOTE! THE FIRST ARGUMENT OF A FUNETION IS ALREAQY
EVALUATED FOR YOU AND IT'S VALUE 1S STORED IN THE FLOATING POINT
ACCUMULATOR, LOCATED ON PAGE ZERD AS 'FACL'. IF YOUR FUNCTION I8 TG
RETURN A VALUE, 1T SHOULD STOR¢ A NORMALTSED FLOATING POINT NUMBER IN
'Fac1' PRIOR TO RETURNING (BY JUMPING TO ‘FPOPy',

HEED CAREFULLY THE WARNING PRINTED ABOVE SUBROUTINE 'PUSWJ!',

THE RANDOM NUMBER SEED GETS INITIALIZED TO RANDOMNESS BY LCADING
THE BYTE FROW PAGE BERO LDEATION 'HASH',  SOME ROUYINE (GENERALLY WEYBUARD
INPUT ROUTINE) ON YOUR SYSTEM NEEDS YO OCCASIONALLY STORE JUNK IN THAT
LOEATION (SEE 'FRAN'), USUALLY THE XEYBOARD INFUT ROUTINE [NCREWENTS
LORATION 'HASH' AS IT's WAITING FOR THE USER To STRIKE A KEY ON THE
KEYBOARD, THUS THE VALUE WILL BE ESSENTIALLY RANDOM.

SUME KEYBOARDS SEND DIFFERENT CODES FOR THE 'ESCAre? ANU/uR
ALTMODE KEYS, FOCAL NORMALLY LOOKS FOR OCTAL CODE 33 AS THE SEARCH
OPTION IN THE YMODIFY' COMMAND, IF YOU HAVE A STRANGE KEYBOARD, ¥CU
CAN PATCH THE VALUE AT 'MNXTC' « A FEW TO WHATEVER ASCII CODE YOU WANT
IT 7o BE,

IF YOU HAVE & _OCAL COPY DEVICE FOR A CONSOLE (SOMETIMES, TNUORRECTLY,
CAI LED HALF QUPLEX), THE CORREET WAY TO HWANDLE TWIS IS IN YpUR DEVICE
SERVICE ROUTINE, BUT A BUICK WACK IS TO *NOP' THE 'JSR PRINTC' LCCATED
AT 'READCE' e ONE INSTRUCTION,

IF YoU IMPLEMENT A CURSOR ADDRESSING ROUTINE FOR YOUR CRT
CONSOLE DEVIGE, PLACE THE ADORESS OF THAT ROUTINE aS TWE AODRESS OF THE
*JSR CONCUR' IN THE 'FCUR' FUNETION (SEE LABEL 'FCUR'),
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<<<< NOTES »>>>»>



