


Example 1

>EDIT 20 Cr
20 A=SQR(PI*Mt2)
ZC*20 A=SQR(PI*NDCt2)

This is line 20.
ZC* copies up to and including the
* The user typed N to replace
the incorrect M, and DC to copy
the rest of the line.

>LIST 20 CR
20 A=SQR(PI*Nt2) This is the new line 20.

Example 2

Line 10 does not print.
3 replaces 1 so that the edited
line will be line 30. OCA copies
up to but not including A. The
user types B to replace the A,
and FC which copies but does not
print the rest of the line.

>10 INPUT A(I) FOR I=l TO 10 Cr
>20 GOSUB 100 Cr
>MODIFY 10 Cr
30cAIO INPU~BFc

>LISTCr

~
10 INPUT A(I) FOR 1=1 TO 10
20 GOSUB 100
30 INPUT B{I) FOR 1=1 TO 10
>

Editing The Previous Line

After the user types any indirect statement, that statement
is immediately available for edit as though the EDIT or MODIFY
command had been given. For example,

>45 IF Y=20 THEN NEXT I Cr
>Z c 245 IF Y=25Dc THEN NEXT I
>LIST 45 Cr
45 IF Y=2S-THEN NEXT I
>

ZC and DC are used to edit the
line just typed. The 20 is
changed to 25.

This can be done even if a syntax error is made in the
statement just typed.

Direct statements can be edited after they are typed on~y

if a syntax error is made. Once the statement executes, it ~s

no longer available for edit. For example,
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>PRINT "AREA IS:A Cr
MISSING " This is a syntax error.
>ZcSPRINT "AREA ISEc<"Ec>Dc:A The statement is edited.
AREA IS 35 DC copies the rest of the line and

causes the statement to be executed.

>PRINT "VOLUME IS":X Cr
VOLUME IS
VARIABLE HAS NO VALUE

>

This statement contained no syntax
errors, so SUPER BASIC began to
execute it. The variable X was
not defined (a program error).
Control characters will have no
effect here.

The RENUMBER Command

Renumbering To The End Of The Program

Allor some of the statements in a program may be renumber­
ed with a direct command which takes the form:

RENUMBER NI,N2,N3 or
REN NI,N2,N3

where NI will be the first new line number, N2 is the number of
the line in the program where renumbering will begin, and N3 is
the increment to be used in assigning the new line numbers.

Example

> 1 I THIS IS A TEST PROGRAM
> 10 I~PUT P.I.N
> II M=P*< 1+1 ) t~
> IS PRINT M
>20 G) TO 10
> RL~lI4BER 20. 10.2
>LIST
1 I THIS IS A TEST PROGRAM
20 INPUT P. I.l\I
22M=P* <I + I ) t N
211 PRINT M
26 GO TO 20
>

In this example, the program is renumbered from line 10 to
the end of the program, in steps of 2, with 20 as the first
new line number. Line 1 remains unchanged. Notice that the
line number referred to in the GO TO statement also has been
changed correctly.
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Certain words may be included in the RENUMBER command to
help the user remember the order and meaning of the three argu­
ments. For example,

RENUMBER 20,10,2

can be typed as

RENUMBER AS 20 FROM 10 BY 2 or
RENUMBER AS 20 FROM 10 INC 2

Any of these prompting words may be used or not as desired.
AS is optional, .and either FROM, BY, or INC may be replaced by
a comma.

Renumbering A Range Of Lines

A range of lines may be specified for renumbering.
For example,

RENUMBER 200,90-205,10

will renumber lines 90 to 205 as 200, 210, 220 and so on.

An additional prompting word may be included in this form
of the RENUMBER command; namely, the dash used in indicating
the line range may be replaced by the word TO.

When the RENUMBER command is given, SUPER BASIC first checks
to see that after the requested renumbering is done, the renumber­
ed line range will still have line numbers that are different
from the rest of the program. If this is not the case, an error
message will be printed, since it is impossible for two program
lines to begin with the same number.

Omitting Parts Of The RENUMBER Command

One or more parts of the RENUMBER command may be omitted,
with the following results:

Omitted Result

Nl First new line number is assumed to
be 100.

N2 Program is renumbered from the begin-
ning (the lowest numbered statement).

N3 Increment is assumed to be 10.
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Examples

RENUMBER All three parts are omitted. RENUMBER
100,0,10 is assumed. (The °will cause
renumbering to begin from the lowest
numbered statement.)

RENUMBER, , 5 First two parts are omitted. RENUMBER
or RENUMBER BY 5 100,0,5 is assumed.

RENUMBER 10 Last two parts are omitted. RENUMBER
or RENUMBER AS 10 10,0,10 is assumed.

RENUMBER 10,,5 Second part is omitted. RENUMBER
or RENUMBER AS 10 10,0,5 is assumed

BY 5

RENUMBER 150, Third part is omitted. RENUMBER
115-210 105,115-210,10 is assumed.

or RENUMBER AS 150
FROM 115 TO 210

RENUMBER With ADD

There is another form of the RENUMBER command in which the
numbers of the specified lines are increased by a certain amount.
For example,

RENUMBER 150 ADD 10 or
RENUMBER FROM 150 ADD 10

will renumber from line 150 to the end of the program by adding
10 to every line number.

A range of lines may be specified, such as

RENUMBER 210-340 ADD 20 or
RENUMBER FROM 210 TO 340 ADD 20

which will add 20 to the line numbers 210-340 inclusive.

N. Control Of Running Programs

Control Commands

SUPER BASIC gives the user complete control of his running
program. An indirect PAUSE or STOP statement causes program
execution to be interrupted, as does pressing the ALT MODE/ESC
key. The user then can enter direct statements which will, for
example, assign or change variable values, print out values, or
list parts of the program. He then may resume execution at the
point of interruption or anywhere else in his program.
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COMMAND

100 PAUSE

PROGRAM CONTROLS

EFFECT

Interrupts the pro­
gram at statement
100. The message
PAUSE IN STEP 100 is
printed. Direct
statements can be
entered.

TO CONTINUE

a) Type GO to continue
execution at the point
of interruption. All
information in the pro­
gram before interrup­
tion is retained.
NOTE: After interrup­
tion, if the user types
an indirect statement
or deletes a statement,
GO will not continue
execution. Any infor­
mation about FOR loops
or GOSUB commands is
lost.
b) Type GO TO line num­
ber to continue execu­
tion anywhere in the
program. All informa­
tion in the program is
retained.
c) Type RUN to re­
initialize execution
from the beginning of
the program. No infor­
mation is retained;
that is, all values are
reinitialized and all
files are closed. 22

ALT MODE/ESC Finishes execution Same as PAUSE
of the statement
that was being exe-
cuted when ALT MODE
was pressed and
prints the message
INTERRUPTED BEFORE
STEP ,the step
being the next
statement. (Note
exception below.)

22Except the commands file.
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ALT MODE/ESC
(Twice)

To interrupt execu- Same as PAUSE except
tion of an INPUT that GO will not resume
statement or a execution reliably.
statement with an
infinite loop
(such as PRINT A

WHILE A>l), press
ALT MODE twice.
The message INTER­
RUPTED IN STEP is
printed.

Terminates program
execution.

Terminates program
execution and
prints the message
ERROR IN STEP :
followed by an
error diagnostic.

Termination program
execution at state­
ment 35.

35 STOP or
35 END

Normal end of
program

Program exe­
cution error

a) Type GO TO line num­
ber to continue execu­
tion anywhere in the
program except inside
a FOR loop or a sub­
routine. All informa­

~~~~~~~~~~~~~~~~~~~~~~tionin the program is
retained.
b) Type RUN to rein­
itialize execution from
the beginning of the
program. No informa­
tion is retained; that
is, all values are re-
initialized and all
files are closed. 23

>QUIT or >Q
or 100 QUIT

Returns to the
EXECUTIVE. Closes
all files. 23

a) Type -CONTINUE (or
-CON) to return to
SUPER BASIC and con­
tinue.
b) Type -SBASIC to re­
initialize SUPER BASIC.

NOTE: Although RUN normally retains no information, a
VAR=ZERO, VAR=UNDEF, or BASE command will be retained when the
RUN command is given.

23Except the commands file.
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SECTION 3

SUMMARY OF SUPER BASIC

All commands can be executed both directly and indirectly
unles's specified otherwise.

1. VARIABLES AND ARRAYS

Variable Names

single letter
single letter followed by single digit
single letter followed by $

Subscripted Variable (Array) Names

single letter
single letter followed by $

Variable Initialization

Variables ordinarily are not initialized.
VAR=ZERO initializes variables to o.
VAR=UNDEF nullifies VAR=ZERO.

Value Types

Type May Be Declared As

Real Number REAL
Integer; e.g.,lS,7 INTEGER
Decimal; e.g.,13.G, -.03
E Notation; e.g.,GE2 (E2

meaning times 102)

Logical Value LOGICAL
All variables with a numeric If declared, value
value have a logical value returned is:
as well. 1 for TRUE
TRUE if the numeric value~O. o for FALSE
FALSE if the numeric value=O.

Complex Number COMPLEX
Declaration is required.
NOTE: The logical value of a
complex variable is set to the
logical value of its real part.

String Value STRING
Any comEination of characters. TEXT (arrays only)
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DIM And Declaration statements

DIM reserves space for array elements which may be integer, real,
or string. Defines no elements. Arrays with a subscript
greater than 10 or with more than two dimensions (subscripts)
require DIM.

D1M A (20) , B (6 )
DIM A(0:20), B(-6:6)

Subscript base 1 is implied.
Base other than 1 is specified.

BASE n specifies subscript base n; for example,

BASE 0
DIM C(2,4)

reserves space for a 3xS matrix C.

Delcaration statements dimension arrays that are declared, using
the same form as DIM; for example,

INTEGER A(20), B(-6:6)

2. OPERATORS

Type Operators Operate On

String vari­
ables and
expressions.

Numeric vari­
ables and
expressions.

Logical values
of numeric
variables and
expressions.

String or nu­
meric vari­
ables and ex­

or equal to pressions.

concatenation

less than
less than or equal to
equal to
greater than
greater than
not equal to

implication
equivalence

exponentiation
unary minus
modulo
multiplication, division
addition, subtraction

t
-
MOD

* ,I
+,-

<
<=
=
>=
>
<> or #

NOT
AND
OR
IMP
EQV

+

Relational

Logical

String

Arithmetic
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3. FUNCTIONS

Standard Functions

Function

ABS(X)
ATN(X) or ATAN(X)

ATN(Y,X) or
A TAN (Y,X)
COS (X)
EXP(X)
INT(X) or IP(X)
FIX (X)
FP(X)

LOG (X)
LOGT(X) or
LOGlO(X)
PI
RND(X)

SGN(X)

SIN (X)
SQR(X) or SQRT(X)
TAN (X)

POS
POS(X)

TAB (X)

Brief Description

Mathematical Functions

Absolute value of X.
Arctangent (in radians, over the range
-n/2 to +n/2) of X.
Arctangent (in radians, over the range
-nto+n) of Y/X.
Cosine of X (X in radians).
Natural exponential of X, eX.
Greatest integer not exceeded by X.
X truncated: equal to X-IP(X).
Fractional part of X: equal to
SGN{X)*INT{ABS(X».
Natural logarithm of X.
Logarithm of X (base 10).

Mathematical constant ll.
Random number generator. NOTE: RND(O)
may be typed as RND.
Sign function (1 for positive X, 0 for
X=Q and -1 for negative X).
Sine of X.
Square root of X.
Tangent of X (X in radians).

Print Functions

Position of print head (terminal output).
Position of print head (output on file X).
NOTE: For binary files, POS(X) is word
position.
Tab to print positon X (used with PRINT).

String Functions

(5 denotes string argument: N denotes numeric argument)

/
I

./

INDEX(S1,S2)

LEFT (S,N)

LENGTH(S)
RIGHT (S,N)

SPACE(N)
STR(N)

Position of S2 within Sl (e.g., INDEX
("ABC I ,"B")=2).
Substring of S: N characters, starting
from left.
Length of string S.
Substring of S: N characters, starting
from the right.
String of N spaces.
String of the characters comprising N,
(e •g ., STR (3)= II 3").
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Function Brief Description

SUBSTR(S,Nl) Substring of S, from N th character to
end of S. 1

SUBSTR(S,Nl,N2) Substring of S; N2 characters, starting
from Nlth character.

VAL(S) Numeric value of 5, where S must be a
numeric string (e.g. , VAL{n-6 n)=-6).

Complex Functions

CMPLX{X,Y) Complex number with real part X and
imaginary part Y.

IMAG{C) Imaginary part of the complex argument C.
REAL (C) Real part of the complex argument C.

Programmer Defined Functions

DEF (indirect only) defines a function with name FN followed
by a single letter; for example,

80 DEF FNS{X,Y)=2*SIN{X)-FNA{2)
100 DEF FNK=2.l65*Rt2
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4. INPUT/OUTPUT STATEMENTS

'Fundame'nt'aT 'Input/Output Sta't'emen'ts

Method of Input
or Output

Real

Example
Complex

(must be declared) Undeclared String Declared String

~

o
o

Assignment statement
assigns values to
variables (LET is
optional).

INPUT prints ?, ac­
cepts input typed in
reply.

LET A=6
X,Y,Z=O
B=3,K=C*N+2

INPUT A,B
? 4.5,6

A=CMPLX(6,X)

INPUT A
? 11,-4.1

X= "DOUBLE "
Y='SINGLE'

INPUT A
? "STRING"

or
'STRING'

Same as unde­
clared string.

INPUT A
? STRING
(but quotes must
enclose strings
with leading
spaces or com­
mas)

READ reads data from
DATA statements.
~TA is indirect

only)
RESTORE causes re­
reading from beginning
of DATA statements.

10 READ A,B 10 READ A
50 DATA 4.5,6 50 DATA (11,-4.1)

10 READ A
50 DATA

"STRING"
or

50 DATA
'STRING'

10 READ A
50 DATA STRING
(but quotes must
enclose strings
with leading
spaces or commas,
and numeric
strings).

PRINT prints numbers,
text, values of var­
iables and expres­
sions.
PRINT zones:
, normal (15 spaces)
; packed
: concatenated

J

A=6
PRINT A;A/2

6 3

A=CMPLX(2,3)
PRINT "A=":A
A= 2, 3

..J

X="XX",Y='YY'
PRINT X, Y "
XX YY

o J
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Data File Input/Output statements

Statement Model Remarks

tYMBOLIjbINPU~ Three files may be
OPEN/file name/FOR or or AS FILE n open concurrently.*

BINARY OUTPUT File number n may
be any positive
numeric expression.

Short form: File name may be

tYMBOLI~bINPUJ a string variable.
OPEN /file name/, or or , n Output data file

BINARY OUTPUT need not exist
previously.

INPUT FROM n: variable list n is file number
of data input file.

~RIN~ n is file number of
or ON n: list of variables or expressions data output file;

~ITE usual PRINT func-
'-- tions and zones

apply.

CLOSE n Closes data file n
(automatic after

RUN, DEL ALL and
return to EXEC)
Also: CLOSE nl,n2' ••

* Also "TELETYPE II (or "TEL") to denote the terminal.

Examples

30 OPEN /DATA/,INPUT, 1
65 INPUT FROM l:X,Y,Z
85 WRITE ON M*N:R,S,Tt2
210 CLOSE 3,B-2
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PRINT IN IMAGE string:
PRINT IN FORM string:

Format string contains

Picture Formatted Output

(
list of values,
variables or expressions.

field specification symbols:

FIELD SPECIFICATION EFFECT
TYPE OF FIELD IN IMAGE or IN FORM IN FORM PRINTS AS REMARKS

INTEGER U%%%U "3%" 432 432 Leading space can be
DECIMAL 11%%%.%" --.r3%. %" -16.39 -16.4 suppressed.

E NOTATION 11#######" 117#11 400 .4E+03 Leading space cannot
11#.#####" "#.5#" 4.E+02 be suppressed..

STRING II%%%%%%U 116%" STRING STRING
"###" 113#11 STR

FLOATING $ "$$$.$$11 "3$.2$" 9.4 $9.40 IN IMAGE: less than
* FIELD 11*** **" 113*.2*" **9.40 4 $'s or *'swill not•

be interpreted as a
field specification.

DESCRIPTIVE IN IMAGE: Characters other Note IMAGE exception
TEXT and than above symbols will be above. (Less than 4 $'s
SPACES printed as specified (includ- or *'s will be printed

ing spaces): e. g. , "X IS %%" as specified. )

IN FORM: Spaces are used to 12 X IS 12 IN FORM descriptive
separate field specifications. text will be enclosed
Text to be printed is enclos- in double quotes if
ed in single quotes. Spaces format string is in
are denoted by B's; e.g. , single quotes.
'! I X IS' B %%11

CARRIAGE IN IMAGE: Supplied at end of 1
RETURN i "%" 2~magei e.g. , 1,2,3IN FORM: Denoted by Ii e. g. , 3

n%/i1

..J • .J .J
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IN FORM:

Field replication (FORM "3(2% B)" is equivalent to
"%% B %% B %% B")

Free field format (a single #, prints any string or number,
up to 11 'significant ,d~gits).

Example of picture formatted output to a data file:

PRINT ON 3 IN IMAGE S:A,B,C
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S. MAT STATEMENTS

NAME EXAMPLE REMARKS

, "INPUT ;

MAT READ MAT READ A,B,C, Matrices are read in
MAT READ K(lS),L(-1:1,3} row order (i.e.,

second subscript
varies more rapidly).

MAT INPUT MAT INPUT A,B,C
MAT INPUT R(2,3) ,S(O:M)
MAT INPUT FROM l:A(N+l)

OUTPUT
MAT PRINT MAT PRINT A,B;C May be picture for-

MAT PRINT ON 2:R;S; matted. Matrices are
MAT WRITE ON 2:R;S; printed in row order.

MATHEMATICAL OPERATIONS
Addition MAT C='A+B

Subtraction MAT C=A-B

Multiplication MAT C=A*B Matrices only.
MAT A=A*B is illegal.

Scalar Mul- MAT C=(X-S)*A
tiplication MAT C=A

Transpose MAT C=TRN(A} Matrices only.
MAT A=TRN(A} is il-
legal.

Inverse MAT C=INV (A) Square matrices only.
Uses Gauss-Jordan
method.

MATRIX INITIALIZATION
ZER MAT C=ZER Sets all elements to

MAT C=ZER(M) zero.
MAT C=ZER(lS,N)

CON MAT C=CON Sets all elements to
MAT C=CON(M) one.
MAT C=CON(IS,N)

IDN MAT C=IDN Square matrices only.
MAT C=IDN(M,M) Sets identity matrix.

104



6. CONTROL STATEMENTS

See chart below for FOR and NEXT.

Statement Model Remarks

END Not needed at end of pro-
gram.

GO Direct only.

GO TO line number When used directly, re-
tains all previous in-
formation.

GOSUB line number Be sure to isolate sub-
routine from main program.

IF logical expression THEN statement The statement after the
THEN or ELSE clause can

IF logical expression THEN statement be any indirect statement
ELSE statement except DATA, REM or 1

ON numeric expression GO TO linel, Value of numeric expres-
1ine2'··· sion will be truncated if

not an integer.
ON numeric expression GOSUB linel'

line2, •••

PAUSE Indirect only.

QUIT (or Q Cr when used directly) Also can be used indirect-- ly.

RETURN
_.

RUN Direct only.

STOP Equivalent to END.
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FOR and NEXT

These commands are indirect only:

\ Example of FOR Remarks

30 FOR X=l TO 10 Implied step of 1.

30 FOR X=l TO 10 STEP 2 Step' specified as 2.

30 FOR X=IO TO I STEP -2 N~gative step specified.

30 FOR X=lO TO I BY -2 Alternate forms of above
30 FOR X=lO STEP -2 "TO 1 example.
30 FOR X=lO BY -2 TO 1

30 FOR X=I,2,7,8 Values listed.

30 FOR X=I,2,6 TO 18 STEP 3,50 Values and range listed.

30 FOR X=N*Q TO Q/3 STEP N Variables used in defining
range.

30 FOR X=l WHILE X<=Y WHILE and UNTIL used to
30 FOR X~l UNTIL X>Y specify final value.
30 FOR A=IOSTEP 2 wHILE A<Y Change in Y within loop

will alter final value.

30 FOR X=l TO Y Change in Y within loop,.
will not alter final
value.

FOR statement is accompanied by NEXT.

80 NEXT X
80 NEXT I,J (equivalent to{~~ ::~~ ~)
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7. STATEMENT MODIFIERS

Most direct statements and all indirect statements except
DATA can be modified.

Modifier Example Effect of Modifier

IF INPUT N IF M=SQR(7) INPUT N executed only if
M equals SQR(7).

UNLESS INPUT N UNLESS M=SQR(7) INPUT N executed only if
M does not equal SQR (7) •

FOR PRINT Xt2 FOR X=l TO 10 Equivalent to:
10 FOR X=l TO 10
20 PRINT Xt2
30 NEXT X
FOR modifier takes the
same forms as the FOR
statement.

WHILE X=2*X WHILE X<Y X=2*X executed repeatedly
as long as X is less than
Y.

UNTIL X=2*X UNTIL X<Y X=2*X executed repeatedly
as long as X is greater
than or equal to Y.

WHILE and UNTIL also may be used with FOR to specify the final
value.

8. LOADING AND SAVING THE PROGRAM

These commands are direct only.

Command Example Purpose

LOAD >LOAD /A/ To load program statements
>LOAD (A3JIM)/@PAUL/ saved on a file.
>LOAD "SIMEQN"

SAVE >SAVE /FILE/ To save all or part of a
>SAVE /XY/,1-lS,30,70-100 program.

TAPE >TAPE To load program statements
(If DC was not punched at from paper tape.
end of tape, type DC
after tape is read.)
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9. EDITING AND UTILITY COMMANDS

All of these commands are direct only except REM and 1

Command Example

DELETE or >DELETE 10
DEL >DEL 8-10,70

>DELETE ALL

EDIT >EDIT 25

~IST >LIST 25
>LIST 10,65-90
>LIST

MODIFY or >MOD 10
MOD

REM and 1 >10 REM PRINT A
>1 SUBROUTINE
>55 A=A+l 1 ADD 1

Remarks

DELETE ALL has the same
effect as returning to
EXEC and recalling SBASIC.

The line to be edited will
be printed out.

LIST alone lists the
entire program.

The line to be edited will
not be printed out.

Only 1 can append comments
to statements (see the
last example).

RENUMBER
or REN

TABS

>RENUMBER 20,10,5
>REN AS 20 FROM 10 BY 5
>REN 20, 10 -95 , 5
>REN AS 20 FROM 10

TO 95 INC 5
>RENUMBER BY 5
>REN
>REN 30 ADD 10
>REN FROM 30 TO 65

ADD 10

>TABS 5,10,15,20
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line number is assumed to
be 100, first old to be 0
(program is renumbered
from the beginning), and
increment to be 10.

Tabs are initialized at
7,15 and steps of 5 from
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SECTION 4

SAMPLE SUPER BASIC PROGRAMS

Listing Stocks

This program reads up to 100 items of string and numeric
data from a file in which the last item is known to be the
string "END". The data is printed on the terminal with a picture
format, followed b~ the sum of the numeric information. Note
that the left just1fication of strings and the right justificaticn
of numbers is an extremely useful feature of picture formatting.
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-COpy /BSTOCKSI TO TEL

ABBOT LABS.,lOO,AMPEX,IOO,BECKMAN INSTRUMENT,lOO,BRISTOL MYERS,20
COLGATE PALMOLIVE,100,CONTINENTAL BAKING,IOO I FOREMOST MCKESSON,200
"GRANT" W.T.",IOO"HALLIBURTON"100 ..HOWMET ..200,,INT. TEL. & TEL... 12
LITTON IND... 11"MC CALL,100 .. NATIONAL CAN,100"NORWICH PHARMACAL.. 64
OLIN MATHIESON CHEM.,,100,SQUIBB BEECH NUT.. 66,UNITED FRUIT,IOO
END

-SBASIC

>LOAD ISTOCKSI
>LIST
10 S=O
20 STRING eCIOO)
30 DIM HC 100)
40 OPEN IBSTOCKS/IINPUT,l
50 FOR 1=1 TO lQO
60 INPUT FROM 11 CCI)
70 IF CCI)<>nE~' THEN INPUT FROM II NC!) ELSE 100
80 S=S+NCI)
90 NEXT I
100 PRINT
110 PRINT IN FORM "a11 31/"1 CCJ) .. NCJ) FOR J=1 TO 1-1
120 PRINT
130 PRINT "TOTAL NO. OF SHARES IS",S
140 CLOSE 1
>RUN

ABBOT LABS. 100
AMPEX 100
BECKMAN INSTRUMENT 100
BRISTOL MYERS 20
COLGATE PALMOLIVE 100
CONTINENTAL BAKING 100
FOREMOST MCKESSON 200
GRANT, W.T. 100
HALLIBURTON 100
HOWMET 200
INT. TEL. & TEL. 12
LITTON IND. 11
MC CALL 100
NATIONAL CAN 100
NORWICH PHARMACAL 64
OLIN MATHIESON CHEM. 100
SQUIBB BEECH NUT 66
UNITED FRUIT 100

TOTAL NO. OF SHARES IS 1679

>
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Percentage Bar Chart

The DATA statement in the following program lists the
frequency counts for ten class intervals denoted by the numbers
1-10. The program calculates the percentage frequency of each
class interval (expressed as a percent of total). Each per­
centage frequency is rounded to the nearest integer and plotted
on a bar chart.

This program demonstrates the usefulness of the statement
modifiers (FOR and IF), print functions (TAB), and logical
operators (OR).
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-SBASIC

>LOAD ICHARTI
>LIST
10 READ YCI) FOR 1=1 TO 10
20 HaO
30 N=N+YCI) FOR lei TO 10
40 PCI)=100*YCI)/N,SCI)=INTCPCI)+.S) FOR Iml TO 10
50 PRINT
60 PRINT TABCS) '''PERCENTAGE BAR CHART"
70 FOR Y~25 TO 1 STEP -1
80 PRINT y, IF Y=$ OR Y=10 OR YalS OR Y=20
90 PRINT TABC3*I) t"XXfW.IF SCI »=Y FOR 1=1 TO 10
100 PRINT
110 NEXT Y
laO PRINT
130 PRINT IN FORM "9(31) 41".1 FOR 1=1 TO 10
140 DATA 1,5,17,19,30,40,25,21,7,2
>RUN

PERCENTAGE BAR CHART

xx
xx
xx
xx

20 XX
xx

xx xx
xx ;xx
xx xx

15 xx xx xx
xx xx xx
xx xx xx xx
xx xx xx xx

xx xx xx xx xx
10 XX XX xx xx xx xx

xx xx xx xx xx xx
xx xx xx xx xx xx
xx xx xx xx xx xx
xx xx xx xx xx xx

5 XX XX XX XX XX XX
XX xx xx xx xx xx xx

xx xx xx xx xx xx xx xx
xx xx xx xx xx xx xx xx

xx xx xx xx xx xx xx xx xx xx

1 2 3 4 5 6 7 S 9 10
>
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~. Directory Of Addresses

The file /DIR/ contains the names and addresses of a number
of California residents. This program asks the user whose
address he wants. The user may type in any part of the person's
name (for example, DALE, DALE MOSS or MOSS) and that person's
full name and address will be printed. If the name typed is
not found, the program will print the last string in the data
file which tells the user that the address is not listed there.

Note the value of using the unique string function INDEX
in this example (line 110). Since INDEX searches each name in
tpe directory for whatever is typed by the user, any part of
a name is acceptable for input. INDEX conveniently returns 0
if it does not find the string for which it has searched.

-COpy IDIRI TO TEL

MR. JOHN B. CAREY.. 285 COTTLE AVENUE..CAMPBELL
MRS. LESLIE FISHER.. 1964 HAMPTON DRIVE.. DANVILLE
MR. CARL LARSON.. 985 SOUTH 9 STREET.. SAN JOSE
MR. DALE MOSS,1650 SARATOGA AVENUE.. SARATOGA
MR. JOHN REY,106 FORMAN STREET.. CAMPBELL
MR. DANIEL TORRES .. 24 SCHARF AVENUE.. LOS GATOS
MISS DONNA WILKES .. 315 SOUTH 3 STREET.. SAN JOSE
MR. MICHAEL YOUNG.60 WILSON ROAD.. CHESTER
"R. HENRY C. ZIMMER.15 ~CKSON STREET..PALO ALTO
THE ADDRESS IS NOT LISTED HERE.

-SBASIC

>LOAD IADDR/
>LIST
10 STRING Nl .. N.A.. C
20 OPEN IDIR/ .. INPUT .. 2
30 PRINT
40 PRINT "ADDRESS OF'"
SO INPUT Nl
60 PRINT
70 INPUT FROM 21N
80 IF LEFT(N.3)=·'THE" THEN PRINT N ELSE 100
90 GO TO 140
100 INPUT FROM 2,A.. C
110 IF INDEX(N.. Nl)=O THEN 70 ELSE PRINT N
120 PRINT A
130 PRINT CI.... CALIFORNIA"
11&0 CLOSE 2
150 GO TO 20
>RUN

(Continued)
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ADDRESS OF? JOHN REY

MR. JOHN REY
106 FORMAN STREET
CAMPBELL, CALIFORNIA

ADDRESS OF? ZIMMER

MR. HENRY C. ZIMMER
15 JACKSON STREET
PALO ALTO, CALIFORNIA

ADDRESS OF? PEARSON

THE ADDRESS IS NOT LISTED HERE.

ADDRESS OF? DONNA

MISS DONNA WILKES
315 SOUTH 3 STREET
SAN JOSE, CALIFORNIA

ADDRESS OF?
INTERRUPTED IN STEP 50
>
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Cube Root

This program uses the approximation method to compute the
cube root of any number typed by the user. The first approxima­
tion is A = N/3, which is c~mpared to the next (closer) ap­
proximation Al = (2A3+N)/3A. Each time through the loop
(line 40), A stores the ~ast value of Al and a new approximation
is calculated, with the last value of Al replacing A in the
formula. As soon as Al is equal to A when rounded to eight
significant digits (i.e., ABS(AI-A) <IE-9) , the program prints
the cube root (AI) and the number of passes through the ap­
proximately loop (I-I).

Two important characteristics of FOR when used with UNTIL
(or WHILE) are illustrated here:

1. A and Al must be initialized (line 30) because
the terminating condition is checked before the
loop is entered. Thus, if A had not been initialized,
SUPER BASIC would not have been able to define
ABS(AI-A) upon first encountering the loop.

2. The value of I upon exit from the loop is that value
which caused the exit to occur (i.e., 1 more than
the value of I the last time through the loop). For
this reason, the number of iterations is I-I and not I.
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-SBASIC

>LOAD /ROOT/
>LIST
10 PRINT "TYPE THE NUMBER"
20 INPUT N
30 A=O#Al=N/3
40 A=Al#Al=(2*At3+N)/(3*At2) FOR 1=1 UNTIL ABSCAI-A)<IE-9
50 PRINT "CUBE ROOTt"tAI
60 PRINT ttNUMBER OF ITERATIONSI",I-l
70 PRINT
80 GO TO 10
>RUN
TYPE THE NUMBER
? 7777
CUBE ROOT: 19.812413
NUMBER OF ITERATIONS. 17

TYPE THE NUMBER
'1 0
CUBE ROOT: 0
NUMBER OF ITERATIONS. 0

TYPE THE NUMBER
"I -45.9
CUBE ROOTI-3.5804496
NUMBER OF ITERATIONS: 9

TYPE THE NUMBER
"I
INTERRUPTED IN STEP 20
>
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Fundamental Frequency

This program uses the formula

•

F =
.467T

2
R

Y

to find F, the fundamental frequency of a circular clamped plate.
D,Y, and P (the density, Young's modulus, and Poisson's ratio)
are 'read from a DATA statement, and the value of T (the thick­
ness) is requested. Using this data, the program caluclates F
for a range of radii (R) from .1 to 1 in steps of .1, from 1
to 10 in'steps of 1, and from 10 to 100 in steps of 10. Picture
formatti~g is used to print the results on a file.

Line 90 in this example illustrates the number of instruc­
tions that may be given in one statement. A number and the
value of a programmer defined function are printed with picture
formatting on a file for three distinct range of values.
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-SBASIC

>LOAD IFREQI
>LIST
10 READ D"P"Y
20 PRINT "WHAT IS THE THICKNESS OF THE DRUM MATERIAL" I
30 INPUT T
40 DEF FNF(X)=(.467*T/Xt2).SQRCY/D*CI-Pt2»)
50 OPEN IX/"OUTPUT,,1
60 PRINT ON 1 ."RADI US" ,,·-FUND. FREQ .'.
70 PRINT ON 1
80 A="XXI.X %IIS~ZI%.XXI"

90 PRINT ON 1 IN IMAGE At R"FNFCR)
FOR R=.1 TO .9 BY .1,,1 TO 9 BY 1,,10 TO 100 BY 10

100 DATA 7.8".3,,20El1
>RUN
WHAT IS THE THICKNESS OF THE DRUM MATERIAL? .672

>Q

-COpy IXI TO TEL

RADIUS

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
2.0
3.0
4.0
S.O
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

FUND. FREQ.

15159139.386
3789784.841
1684348.821
947446.212
606365.575
421087.205
309370.192
236861.553
187149.869
151591.394

37897.848
16843.488
9474.462
6063.656
4210.872
3093.702
2368.616
1871.499
1515.914
378.978
168.435
94.745
60.637
42.109
30.937
23.686
18.715
15.159
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Gross Pay

This program reads from a file up to 100 items of string
data, each string consisting of an employee's name and hourly
rate. The user'is asked to type after each employee's name the
number of hours worked by that employee. After extracting
numeric information (the hourly rate) from the strings in the
data file, the program calculates each employee's gross pay and
charts the results •

Note the varied purposes served by the strings read from
the file. They are used to request for input (line 90), to
compute the gross pay (line 110) and to print the output (line
180). Using the string functions LEFT,. VAL, and SUBSTR makes
this possible.
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-COpy IRATESI TO TEL

ADAMS
BENTLEY
BROWN
DEARBORN
FIELD
GREER
LAMONT
MEADOWS
MITTY
RUFOLO
SMITH
SOUTHERN
SWAN
UNDERWOOD
END

-SBASIC

SI.SO/HR
52.7S/HR
S3.00/HR
SI.7S/HR
51.S0/fIR
54.75/HR
51.2S/HR
S3.S0/HR
5S.S0/HR
S3.25/HR
51.S0/HR
$2.50/HR
S2.00/HR
53.00/HR

>LOAD IGROSPAYI
>LIST
10 TEXT ACIOO):25
20 DIM HCI00),GCIOO)
30 OPEN IRATES/,INPUT,l
40 FOR 1=1 TO 100
SO INPUT FROM I:ACI)
60 IF ACI)="END" THEN PRINT "TYPE NUMBER OF HOURS WORKED BY'"

ELSE NEXT I
70 CLOSE 1
80 FOR J=1 TO I-I
90 PRINT LEFTCACJ),lS):
100 INPUT HCJ)
110 GCJ)=HCJ)*VALCSUBSTRCACJ) .. 17.. 4»
120 NEXT J
130 PRINT
140 PRINT "EMPLOYEEt" ....HOURLy RATE: ......HOURS WORKEDt .... ··GROSS PAY'"
150 PRINT
160 F="2X.2Z • MRS' 6B 45.25/"
170 FOR J=1 TO 1-1
180 PRINT ACJ):TABC31'1
190 PRINT IN FORM F:HCJ) .. GCJ)
200 NEXT J
>RUN

(Continued)
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TYPE NUMBER OF HOURS WORKED BY:

~
ADAMS ? 35.5
BENTLEY ? 40
BROWN 1 40
DEARBORN ? 38.25
FIELD 1 40
GREER ? 35
LAMONT ? 37.5
MEADOWS ? 40
MITTY ? 40

4 RUFOLO ? 40
SMITH ? 37
SOUTHERN ? 32
SWAN ? 35.25
UNDERWOOD ? 40

EMPLOYEE: HOURLY RATE. HOURS WORKED: GROSS PAY'

ADAMS $1.50/HR 35.50 HRS 553.25
BENTLEY $2.75/HR 40.00 HRS $110.00
BROWN 53.00/HR 40.00 MRS 5120.00
DEARBORN $1.75/HR 38.25 fIRS 566.94
FIELD 51.50/HR 40.00 MRS $60.00
GREER 54.75/HR 35.00 HRS 5166.25
LAMONT $1.2S/HR 37.50 MRS 546.88
MEADOWS 53.50/HR 40.00 !iRS $140.00

~
HITTY $S.50/HR laO.OO HRS $220.00
RUFOLO 53.25/HR 40.00 HRS $130.00

"- SMITH SI.50/HR 37.00 HRS $55.50
SOUTHERN $2.50/HR 32.00 HRS $80.00
SWAN $2.00/HR. 35.25 HRS $70.50
UNDERWOOD 53.00/HR 40.00 HRS S120.00

>
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APPENDIX A

ALPHABETIC LIST OF ALL SUPER BASIC STATEMENTS
AND CHARACTERISTICS

The following is an alphabetic list of all SUPER BASIC statements.

D - A direct statement
I - An indirect statement
B - Either a direct or an indirect statement
Y - Statement may be modified by statement modifiers
N - Statement may not be modified by statement modifiers

Statement

BASE
CLOSE
COMMANDS
COMPLEX
DATA
PEF
bELETE
p'IM
EpIT
END or STOP
rO:R
(;0'
GOSUB
GO TO
IF
INPUT
INTEGER
LET (Assignment)
LIST
LOAD
~OGICAL

MAT
MODIFY
NEXT
ON
OPEN
l?AUSE
PRINT
QUIT
~EAD

REAL
~EM or
RENUMBER
RESTORE
RETURN
RUN
SAVE

Statement
~

B
B
B
B
I
I
D
B
D
B
I
D
B
B
B
B
B
B
D
D
B
B
D
I
B
B
I
B
B
B
B
B
D
B
B
D
D
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Modification
possible

Y
Y
Y
Y
N
Y
N
Y
N
Yl
Y
N
Y
Y

2
Y
Y
Y
N
N
Y
Y
N
Y
Y
Y
Y
Y
Y
Y
Y
N
N
Y
Y
N
N



Statement

STRING
TABS
TAPE
TEXT
VAR=UNDEF
VAR=ZERO
WRITE

1 - But not by FOR
2 - Not applicable.

Statement
~

B
D
D
B
B
.B
B

:~23

Modification
Possible

y
N
N
.y
Y
.Y
y



APPENDIX B

DECLARATION STATEMENT STORAGE
ALLOCATION

Words Of Storage Per
Declaration Variable Or Per

statement Declares Element Of An Array

INTEGER A, B(O:lOO} Integer variable or 1*
arrays

REAL X,Y(lO}, Z (N) Real variables or 2
arrays

DIM Z(5}, A(2,3} Integer, real, and 2
string arrays

COMPLEX A, B, C(12} Complex variables 4
or arrays

LOGICAL D, G, F (50) Logical variables 1/24
or arrays

STRING M, N, A(2,3} String variables 1/3 word per
or arrays character with

a minimum of 2
words.**

TEXT A(20}:15, String arrays; 1/3 per
B (3,2) : 12 specifies maximum character.**

element length

* The maximum number of words (elements) for an integer array
is about 8000 in a program.

** If the number of characters of a STRING or TEXT element is
not evenly divisible by 3, the remaining characters of the
string occupy one full word.
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APPENDIX C

THE EXECUTIVE SYSTEM

Entering The System

To gain access to the Tymshare time sharing system, you
must first log in. As soon as the connection to the Tymshare
computer is made, the system will type:

PLEASE LOG IN:

Type a Carriage Return. The system replies with:

ACCOUNT:A3 Cr

Type your account number (A3 in this case) followed by a
Carriage Return. The system then types:

PASSWORD: Cr

Type your password followed by a Carriage Return. NOTE:
The password does not print. The system next types:

USER NAME: JONES Cr

Type your user name followed by a Carriage Return. The
system next asks for a project code.

PROJECT CODE: K-123-X Cr

Type your project code followed by a Carriage Return. NOTE:
Project codes are optional. If no project code is wanted, simply
type a Carriage Return in response to the system's request.

After you have entered the requested information correctly,
the system will type:

READY 12/8 11:20

The dash in the left hand margin indicates that you are now
in the EXECUTIVE. You can call SUPER BASIC or give any EXECUTIVE
command.

Calling SUPER BASIC

To call SUPER BASIC, type the EXECUTIVE command

-SBASIC Cr

SUPER BASIC will reply with a > when it is ready to accept a com­
mand.
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Returning To SUPER BASIC

If for some reason you return to and work in the EXECUTIVE
and then wish to continue from where you left off in SUPER BASIC,
you can use the CONTINUE command. The program and data that you
worked with in SUPER BASIC were not destroyed by the return in
the EXECUTIVE.

Example

-SBASIC Cr
>

•••
>QUIT Cr

•••
-CONTINUE Cr
SBASIC
>

The user types part of a SUPER
BASIC program.

He does some work in the EXECUTIVE.

He continues to type the program.

If the user had typed SBASIC Cr or called any other
language instead of giving the CONTINUE command, all of his
previous work would have been destroyed.

Listing Files

When the EXECUTIVE command

-FILES Cr

is given, a complete listing of all your files will be printed,
and the type of file will be indicated (SYM for symbolic, BIN
for binary).
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Example:

-FILES Cr

SYM /MORTGAGE/
SYM /JUNK/
SYM /DATA
BIN /BDATA/
SYM /VEN/
SYM /ABC/

Deleting Files

If there is no further use for a particular file, delete it
by typing:

-DELETE /file name/ Cr

Example

-DELETE /ABC/ Cr

A single DELETE command may be used to delete more than one
file. The file names must be separated by commas as follows:

- DELETE /PGM/,/JUNK/,/VEN/ Cr

Leaving The System

To exit from the Tymshare system, you first must be in
EXECUTIVE. To return to the EXECUTIVE from SUPER BASIC, type:

>QUIT Cr

The EXECUTIVE dash will appear in the left margin. Now type

-LOGOUT Cr

followed by a Carri~ge Return. The system then will type

TIME USED 0:37:12

PLEASE LOG IN:

You now may disconnect the line or let another user log in.
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APPENDIX D

THE TERMINAL

The Keyboard 1

CD r:\CDCDCDCDOCDCDf\O(:\~_1_ '..V_2
_ __3_ __4_ __6_ __6_ __7_ __8_ __9_ \.V _:_ \.:.J_-_ \.V

•'\

SHIFT
Only those keys which are underlined in the keyboard
diagram have a shift position. The SHIFT key oper­
ates in the manner of an ordinary typewriter. The
SH IFT characters are printed as they appear on the
upper half of these keys, with the following excep­
tions:

SHIFT K = [
SHIFT L = \
SHIFT M = ]

- CTRL (Control)
Any alphabetic key may be pressed in conjunction
with this key. The resulting character, called a con­
trol character, does not always print on the terminal.
Control characters serve a variety of purposes depend­
ing on when they are typed. Some languages, for ex­
ample, use control characters as editing instructions
to the computer. In the Tymshare manuals, a super­
script c is used to designate control characters; for
example, Control 0 is shown as DC. Note the follow­
ing special control characters:

JC = Line Feed
MC = Carriage Return

ALT MODE or ESCAPE.
This key is used to abort a command, interrupt the
execution of a program, andlor return to the EXECU­
TIVE. NOTE: On machines not having either the
ALT MODE or the ESCAPE key, use SHIFT KC.

HERE IS
Not used in the Tymshare system.

LINE FEED
Advances the paper one line each time it is pressed.
When the user is connected to the computer, the sys­
tem automatically supplies a Carriage Return after
every Line Feed.

RETURN (Carriage Return)
Returns the print head to the beginning of a line. The
print head goes to the beginning of the next line only
when the user is connected to the computer; that is,
the system automatically supplies a Line Feed after
every Carriage Return.

RUB OUT
Used in conjunction with the B.SP. button on the
paper tape punch to delete characters punched in
error.

REPT (Repeat)
Repeats any character on the keyboard (including a
space) when pressed in conjunction with the desired
character.

BREAK
DO NOT press this key; it causes a transmission inter­
rupt and possible loss of program and data.

NOTE: Maximum line width is 72 characters.

1 - This is the standard terminal keyboard. On Individual machines, some keys may not exist or may be located differently than
shown in this diagram.
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The ON/O FF Controls

The standard ON/OF F control is a three-position
dial located on the front of the terminal and to the
right of the keyboard.

B.SP.
Back spaces the paper tape one frame each time the
button is depressed. Used in conjunction with the
RUB OUT key on the keyboard to delete erroneous
characters.

START

STOP

Reader Controls

Punch Controls

ONB.SP.

REL. OFF

00
00

OFF

LINE0 LOCAL

Standard ON/OFF Control

LINE
The terminal is ON and ready to be connected to the
computer via the phone line. When the connection is
made, the terminal is said to be "on line".

OFF
The terminal is OFF.

LOCAL
The terminal is ready for local ("off line") opercr
tions; that is, operations to be performed when the
terminal is not connected to the computer. Paper tape
may be punched off line.

o

The Paper Tape Controls

When the terminal is equipped with a paper tape
punch and reader, the controls are on the left side of
the terminal.

FREE

REL.
Releases the paper tape so that the user can pull it
through manually.

OFF
Turns the punch OFF.

ON
Turns the punch ON to punch the paper tape.

START
Starts and continues paper tape reading.

STOP
Stops paper tape reading.

FREE
Frees the tape reader mechanism so the user can pull
the tape through manually.

129



How To Punch Paper Tape Off Line

The user can punch a paper tape while not connected to the
computer. Later the program can be read into SUPER BASIC by
means of the TAPE command. The contents of a data file can be
punched on tape and read into EDITOR or the EXECUTIVE.

To punch paper tape off line, turn the dial on the front
of the terminal to LOCAL and depress the ON button on the paper
tape punch controls. Then punch the tape from the keyboard.
Note the following special rules:

• Always follow

• Always follow

Example

On line, type:

20 IF A THEN 100' 'Lf

ELSE 200 Cr

a Line Feed with a Carriage Return •

a Carriage Return with a Line Feed.

Off line, type:

20 IF A THEN 100 Lf Cr

ELSE 200 Cr Lf

\),

In case of a typing error in a SUPER BASIC statement,
delete the incorrect character by typing a + immediately. Re­
peat the + to delete as many characters as required. In ad­
dition, an t followed by a Carriage Return deletes an entire
line typed in error.

The above editing characters are accepted only in SUPER
BASIC. If the tape contains data to be read in EDITOR or the
EXECUTIVE, delete an incorrect character by depressing the
B.SP. button on the punch controls and then the RUB OUT key
on the keyboard. To delete several incorrect characters,
press B.SP. as many times as necessary and then RUB OUT the
same number of times.
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TYMSHARE, INC.

DALLAS SEATTLE
2355 Stemmons Bldg., Suite 1010 2200 6th Avenue, Suite 810
Dallas, Texas 75207 Seattle, Washington 98121
Telephone: 214/638-5680 Telephone: 206/MA 3-8321

~ IYMSHARE
TM SAN FRANCISCO

745 Distel Drive
Los AlIos, California 94022
Teiephone: 415/961-0545

NEW YORK
464 Hudson Terrace
Englewood Cliffs, New Jersey 07632
Telephone: 201/567-9110

LOS ANGELES
334 East Kelso Street
Inglewood, California 90301
Telephone: 213/677-9142

SAN DIEGO/ORANGE COUNry
4630 Campus Drive, Suite 209
Newport Beach, California 92660
Telephone: 714/~~40-5940


