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INTRODUCTION

Nascom SK Basic is based on Microsoft Basic, which has become the industry standard, and offers
L s " e ot L ST T - !
a high degree of compatabiiity with programs published in books and wmagaxines,

It offers 7-digit floating point numbers io the range 1,%0141E38 1o £,9387E-35, full trigunometrie
functions, string handling and Pi) control, User functions can be written in machine code or
Baszic to provide additional flexihility,

In addition, a number of extra features have lLeen included:

- it works with Nashug T2, T4 and Nas-sys

- with Nas-sys, provides powerful on screen, in line editing raecilities for data and programs.

- it has clear screen and cursor positioning fupnetions for screen formatting.

- improved LIST command for use with Nascom digplay,

- support of printers or terminals attached e.g, via serial interface,

- improved cussette handling with program identification and error checking ol both programs
and data (many othaer systems can allow data to he misread)

- suppori ol the Nascom graphics options using SET, WESKET and PFOINT commands

Introduction to this manual

This manual doscribes the features offered by Nascom 5K Basic., It is wnot imntended to be used

as an introduction to programming in Basic - many such books are availabhle elsewhere (ssoe
Appendix H)

a, Conventions, For the sake of simplicity, some conveutions will be followed in discussing
the features of the Nascom BASIC language,

1. Words printed in capital letters must be writtem exacily as shown. These are mostly
names of instructions and commands,

2, Items enclosed in angle brackets (<>) must be supplied as explained in the text, ILtems
in square brackets (£ 7) are optional. Items in both kinds of hrackets, [<W»], for example, ate
to be supplied if the optional feature is used. Items followed by dots (...) may be repeated or
deleted as necessary.

3, BShift/ or Control/ followed by a letter weans the character is typed by holding down
the Shift or Conirol key and typing the indicated letter,

4., All ipdicated punctuation must bhe supplied. :

b, Definitions, Some terms which will become importani are as follows:

Alphanumeric character: All letters and pumerals taken together are called alphanumeric
characters,

Enter, Newline or Carriage Return: Refers both to the key on the terminal which causes the
carriage, print bead or cursor to move to the beginning of the next line and to the command
that the return key issues which terminates a BASIC line,

Command Level: After BASIC prints OK, 1t is at the command level, This means it is ready to
accept commands.

Commands and Statements: Instructions in Nascom BASIC are loosely divided into twe elases,
Commands and Statements, Commands are instructions normally used only in direct mode (see Modes

of Operation, section 1-2}, Some commands, such as CONT, may only be used in direet mode since
they have no meaning as program statements, Some commands are not normally used as program state-
mants hecause they causs a return to comwand level., But most commands will find occasional use

as program statements, Statements are instructions that are normally used in indirect wode,

Some statements, such as DEF, may only bhe used ia indirect mode,

Edii: The process of deleting, adding and substitutinsg lines in a program and that of preparing
data for output according to a predetermined format will both be referred to as "editing". The
particular meaning in use will be clear from the context.

Integer Expression: An expression whose value i4 truncated to an intsger, The components of

the expression oneed not be of integer type.

Reserved Words:; Some words are reserved by BASIC for use as statements and commands, These are
called reserved words and they may noi be used in variable or functicer names,

String Literal: A string of characters enclosed by quotation marks (") which is to be input or
output exactly as it appears. The guotation marks are not part of the siring literal, nor may
a string literal contaln quotation marks., {""HiI, THERE"" is not legal,}

Type: While the actual device used to enter inforwation into the computer differs from system
to system, this marual willl use the word "type" to refer to the process of entry, The user
types, the computer prints. Type also refers to the classifications of numbers and strings,

Modes of Operation

Nascom BASIC provides for operation of the computer in two different modes, In the direct mode,
the statements or commands are executed as they are entered into the computer. HResulis of
arithmetic and logical operations are displayed and stored for later use, but the instructions
themselves are lost after execution, This mode is useful for debugging and for using BASIC

in a "calculator” mode for quick computations which do not justify the design and coding of

Joto nrasw»amo
L8 L9 pPIrOEIAlG.

]

he indirect mode, the computer executes instructions from a program stored in memory,
ram lines are entered into memory if they are preceded by a line pumber. Execution of the
ram iz initiasted by the RUN commands

13 NIEGs,

Formats

a. Iines, The 1ine is the Ffundamental unit of
Nascom BASIC line is as follows:

nnnnn {BASIC statementd [:<BASTC statement).,.]

A
fraa
b+l
n
L]
=]
=
e
P
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=t
2
nd
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Fach Nascom BASIC line hegins with a number, The number corresponds to the address of the line
io memory amnd indicates the order in which the statements in the line will be executed in the
program, It also provides for branching linkages and for editing. Line numbers must be in tha
range @ to 65520. A good programming practice is to use an increment of 5 or 10 betweon
successive line numbers to allow Tor insertions,

Following the line number, one or more BASIU statements are written. The lirst word of a state-
ment identifies the operations to be performed. 7The list of arguments which follows the identi-
fying word serves several purposes, Tt can contain {or rofer symbolically to} the data which
is to be operated upon by the statement, In some iwmportant imstructions, the operation to bhe

specified in the list,

specililed

verformed depends upown conditions or option

Each type of statewent will be considered in delail in sections 2, 3 and 4,

More tham one statement cabh be written on onoe line if they are separated by colons {:}., Any
number of siatements can be joined this way provided that the Iine is no moro ithan 72 characters
long, When used with Nas-sys in normal mode, linos cannot be greater than 48 characters.
However 72 character lines can be inserted by ewntering Monitor mode, issuing an X0 command and
returning to Basic by typing 2.
b. REMarks, 1n many cases, a program can be wore easily undersiood if it contains remarks
and explanaticns as well as the statements of the program proper. In Nascom BASIC, the REM
statement allows such comments to be included without affecting execution of the program. The
format of the REM statement is as follows:

REM (remarksy
A REM gtatement is noit execuited by BASIC, hut hranchin

statemonts are terminated by the carriage return or th

kxample: 100 REM DO THIS LOOF:FOR I=1T0]10 -the FOR statement will not be executad
101 FOR T=] T0 10: REM DO TOIS LOOP-this FOR statement will be executed

fil

tatements may link tinto it. RDEM

a
end of the line but not by a caolon.

f

o
=
G

¢, Errors When the BASIC interpreter detects an error that will cause the program to be
terminated, it prints an error message, The error message formats iam Nascom BASIC aro as
follows:

irect statement ?XX ERROR
Indirect statement 2XX ERROR IN nnnnon

XX is the error code or message (see section 6-5 for a list of error codes and messagas) and

nnnnnnnnnnnnn A Taash octatsamamdt hog d+g0 nwyn martiounlar
CUEAY

At o dha Tdma simtas achoaae +hoo
JHITED ES OO A100 HOUlioSYy WIGId Tf olro)Y oovulroa., LG SLaifloly &5 LS OWIO garui

pogsible errors ip addition to the general errors in syntax, These errors will he discussed
in the description of the 1ndividual statements,

Editing - elementary provisions

Editing features are provided in Nascom BASIC so that mistakes can be corrected and Teatures
can be added and deleted without affecting the remainder of the program, If necessary, the
whole program may be deleted.

The fellowing facilities are available with Nasbug T2 and T4 and Nas-sys in X0 mode (i.e.
supporting an external terminal),

a, Correcting single characters. If an incorrect character is detected in a line as it is
being typed, it can be corrected iwmediately with the hackspace key. Each stroke of the key
deletes the immediately preceding character. If there is no preceding character, a carriage

atnnrn 4o dgguad gnd B now linsg ig haso . o
raeturn is issued and 2 new line is hegun, Onco the unwantsd characters are removed, they can

be replaced simply by typing the rest of the line desired,
When RUBOUT {control Z) is typed, the previous character is deleted and echoed. Each successive
xt

RUBOIT prints the next character to bhe deleted. " Typing a new character prints the new character,
Example: 100 X==X ¥Y=10 Typing two RUBOUTS deleted the '=' and 'X' which

were subseguently replacaed by Y= .
b, Correcting linsgs, A line being typed may be deleted by typing an at-sign (@) instead

of typing a carriage return. A carriage return is printed automatically after the line is
deleted. Typing Control/U has the same effect,

c., Correciing whole programs, The NEW command causes the entire current program and all
variables to be deloted. NEW is generally used to clear memory space preparatory to entering
a new program,

Program Input with Nas-svs

When used with Nas-sys, the full range of editing facilities are available, and the line
dispiayed on the screen is passed to the Basiec interpreter by the Enier or Newiine key, In
addition to editing the current line, this allows you to list a program, edit lines on the
sereen and re-enter the updated lines, But note that data input is normally dealt with on a
character by character basis asg outlined in {-4, above, (see also 5}.
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BASIC accept

m in floating point real numbers or strings as
4-1. Some examples

ceptahle numeric constants follow:

ﬁ
o .

exXp
stants.  Nas
constants. See sectio
123

3,141

0,0436
1. 95E+05

=ow
-

Data input from the terminal or numeric constanis in a program may have any number of digits
up to the length of a lins (see sectionm 1-3a}. However, only the first 7 digits of a pumber
are significant and the seventh digit is rounded up. Therefore, the command

PRINT 1.234567890123
produces the fellowing output:
1.23457
0K
The format of a printed numher is determined by the following rules:
1. If the number 1s negative, a minus sign (-} is printed to the left of the number.
If the numbher is positive, a space is printed,.
2, If the absolute value of the number is an integer in the range 0 tc 999999, it is

printed as an integer.

3. If the absolute value of the number is greater than or sgual to .01 and less than
or equal to 999999, it is printed in fixed point netation with no exponent,

4, If the numher does not fall into categories 2, or 3 scientific notation is used,

The format of 501Bnt1flc notaticn is as follows:

Where S stands for the signs of the mantissa and the exponent {they need not be the same, of
course), X for the digits of the mantissa and T for the digits of the exponent. FE and D may
be read "...tines ten to the power...." Non-significanl zeros ars suppressed in the wantissa
but two digits are always printed in the exponent. The sign convention in rule 1 is followed
for the mantissa. The eXponent must be in the range -38 to +38., The largest number that may
he represented in Nascom BASIC is 1,70141E38, the smallest positive number 1s 2,9387VE-38, The

following are exawples of numbers as input and as output by Nascom BASIC:

Number Nascom BASIC Gutput
+1 1

-1 -1

6523 6523

1E20 1E20
-12.34567E-10 —1.23456E~09
1.234567E-7 1.23457E-07
1000000 1E+06

.1 A

.01 .01

. 000123 1.23E-04
-25,460 ~25,46

In all formats, & space Is printed after the number,

b. Variables.

1. A variahle represents symbolically any number which is assigned to it., The valus of
a variable wmay be assigned explicitly by the programmer or may be assigned as the result of
calculations in & program. Before a variahble is assigned a value, its value is assumad to he
zero, Ip Nascom BASIC, the variable name may be any length, but any alphanumeric characters
after the first two are ignored, The first character must he a letter, No reserved words may
appear as variable names or within variable names. The following are examples of legal and
itlernl BASTC variahlag:

egn a8, FaRrianiag

Legal Illegal

A %A (first character must be alphabetic)

Z1

TP T0 (variable names cannot be reserved words)

PETGE

COUNT RGOTO {variable names cannot contain reserved words)

A variable wmay also represent a string. Use of this Teature is discussed in section 4,
Internally, BASIC handles all uumbers in bipary, Therefore, some B digit single precision
numbers may he handled correctly,

C. Array Variables, It i=s often advantageous to refer te several variables by the same
name, Ip matrix calculations, for example, the computer handles eaeh element of the matrix
separately, but it is convenient for the programmer to refer to the whole mairix as a unit,
For thixg purpose, Nascom BASTC 'n'r-nv'-r’lnﬂ ﬂll'l’\ﬂr\'l“1'r|+.nﬂ var'-a'h'ln;u or arrays, "I‘ha form of an arra

variable is as follows; o o T o o o
VV(<subseripty [, {subseripty.,.])

Where VV is a variable name and the subscripis are integer expressions. Subscripis may he
enclosed in parentheses or square brackets, Ap array variable may have as many dimensions as
will it on a single line and can be accommodated in the memory space availablae, The smallest
subscript is zero,
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Examples:

A(5) The sixth element of array A, The Tirst element is A(0),

ARRAY(I,2%J} The address of this element im a two-dimensional array 1s
determined by evaluating the expressions in parenthesas at
the time of the vreference to the array and truncating to
integers., If I=3 apnd J=2.4, this refers to ARHAY(3, 2).

The DIM statement allocates storage for array variables and sets all array elements {0 zero,
.

DIM VV{¢subscript>[,{subscripty...})

Where VV is & lezal variable name, Subscript is an integer expression which speci
largest possible subscript for that dimension. Eack DIM statement may apply to wo
one array variable, Some examples follow:
113 DIM A(3), DE(2,2,2)
113 DM R2 (&), 35105
115 DIM @i{X), 2 (2+1) Arrays may be dimensioned dynamically during program
execution, At the time the DIM is executed, the axpression
within the parentheses is evaluated and the results truncated
to integer.
If no DIM statement has been executed before an array variable is found in a program, BASIC
agsumes the variabie to have a waximum subseript of 1o {11 elements) for each dimension in the
reference. A BS or SUBSCRIPT OUT OF RANGE error message will be issued if an attempt is made
to reference an array element which is outside the space allocated in its associated DIM state-
ment. This can occur when the wrong oumber of dimensions is used in an array element reference.
For example:
30 LET A(1,2,3)=X when A has been dimensioned by
10 DIM A(2,2)

3
1
I

&

A DD or REDIMENSIONED ARRAY error occurs when a DIM statement for au array is found after that
array has been dimensioned, This often occurs when a DIM statement appears after an array has

been given its default dimension of 10.

TAS T . 417

d, Operators and Precedence, Nascon BASIC provides a full range of arithme
operators. The order of execution of operations in ap expressior 18 always acce
precedence as shown in the table below. The order can be speciiied explicitly by the use

parentheses in the normal algebraic fashien.

Table of Precedencs

Operators are shown here in decreasing order of precedence. Operators listed in the same entry
in the table bave the sasme precedence and are executed in order from left to right im an expression,
1. LExpressions enclesed in parentheses () .
2, 4 exponentiation, Any mumber to the zero power is 1, Zero to a negative power causes
a /0 or DIVISION BY ZER0 error.
3. - negation, the unary minus operator,
4y, %,/ multiplication and diwvision,
5. +,-~ addition and subtraction
8 relational operators

= aqual

<» not egual

< less than

¥ greater than

¢=,=< less than or equal to
¥=,=7 greater than or egual to

7. NOT logical, bitwise negation
B. AND logical, bitwise disjunctiion
q, OR logical, bitwise conjunction

Relational operators may be used in any expressions. Relational expressions have tha value
eitker of True (-1) or Falss (0).

a, Logical Operations. Logical operators may be used for bit wanipulation and Boolean
algebraic functions, The AND, OR, NOT, operators convert their arguments into sixteen bit,
signed, twn's complement integers in the range -32968 to 32767. After the operations are
performed, the result is returnhed in the same form and range. If the arguments are not in this
range, an FC oy ILLEGAl, FUNCTION CALL error message will he printed and execution will be termin-
ated. Truth tables for the logical operators appear below, The operations are performed bitwise
that is, corresponding bits of each argument are examined and the result computed one bit at a
time. In hinary operations, hit 7 is the most significant bit of a byte apd bit 0 is the least

gignificant.
AND vy X AND Y

1 1 1

1 0 0

0 1 0

QO 0 0
OR

X Y XO0R Y

i 1 1

1 0 1

g 1 1

i} 0 0
NOT

X NOT X

1 0

o 1
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Some examples will serve to show how the logical operations work:

63 AND 16=16  63=binary 111111 and 16=binary 10000, so 63 AXD 16=16

15 AND 14=14 15=binary 1111 and {4=binary 1110, so 15 AND 14=binary 1110=14

-1 AND 8=8 ~T=bipnary 17111111111111117 and 8=bipary 1000, so -1 AND &5=H

4 OR 2=6 4=binary 100 and 2=hinary 10 so 4 OR 2=binary 110=6

10 OR 10=10 binary 1010 OR'd with itself is 1ol0=10

~1 OR -2=_] —t=binary 111111111114111% and -2= 1{11111111111110, so -1 OR -2=-1

NOT 0=-1 the hit comp]ement of sixteen #eros is sixteen ones, which is the two's

complement representation of -7,
NOT X=—(X+1} the two!s complement of anyv number is tho bit complement plus one.

A typical use of logical operations is *masking!, testing a binary number for some predeter-
mined pattern of bits, Such numbers might come from the computer's input ports and would then
reflact the condition of some external device. Further applications ol logical operations will
be considered in the discussion of the IF statewment,

f. The LET statement. The LET statement is used to assigh a value to a variable, The form
is as follows:

Where VV is & variable name and the expressionis any valid Xascom BASIC arithmetic or logical
or string expression., Examples:
1000 LET v¥=X

110 LET I=I+7 +the '=' sign here means 'is replaced by ....'

Tha word LET in a LET statement is optional, so algebraic equations such as: 120 V= 5%{X+2)
are legal assignment staitements.

A SN or SYNTAX ERROR message is printed when BASIC detects incorrect form, illegal characters

in a line, incorrect punctuation or wmissing parentheses. An OV or OVERFLOW error occurs when the
resuli of a calculation is too large to be represented by Nascom BASIC!'s number formats. All
pumbers must be within the range 1E-38 to 1.,70141E38 or -1E-38 to -1.70141E38, An attempt to
divide by zero results in the /0 or DIVISION BY ZERC error message.

For a discussion of strings, strimg variables and string operatlions, see section 4.

Branching, Leops and Subroutines

a, Branching. In addition to the sequential execution of program lines, BASIC provides
for changing the order of execution., Thia provision 1s ealled branchking and is the hasis of
programmed decisioc making and loops., The statements in Nascom BASIC which provide for
branching are the GOTO, IF,,.THEN and ON,.,.GOTO statements,
1. GOTO is an unconditional branch. Its form is as follows:
GOTO dnmmmmdy
After the GOTO statement is executed, execution comtinues at line number mmmmm
2. IF...THEN is a conditional branch., Its form is as follows:
;r(axpress;ﬁﬁ}THEH\mmmmru
Where the expression is a valid arithmetie, relational or logical expression and wmommm is a
line number. If the expression is evaluated as non-zero, BASIC continues at line mmmem, Gither-
wise, axecution resumes at the next lise after the IF,, . THEN statement., An alternate form of
the IF,,,THEN statement is as follows:
IF¢{axpressiony THEN (statement}
Where the statement 1s any Nascom BASIC statement, Examples:
10 I A=10 THEN 40 Ti the expression A=10 is true, BASIC branches to line 40.
Otherwise, sxecution proceeds at the next line.
15 IF A¢B+C OR X THEN 100 The expression after IF is evaluated and if the value
of the expression is non-zero, the statement branches to 1line 100
Otherwise execution coniinues on the next line,
20 IF X THEN 25 If X is not zero, the statement branches to line 25
30 IF X=Y THEN PRINT X If the expression X=Y 1is true (its wvalue iz non-zero},
the PRINT statement is executed, Otherwise, the PRINT statement is not execunted,
In gither case, execution continues with the ltine after the IF...THEN statement.
35 - IF X=Y+3% GOTC 39 Equivalent to the corresponding IF...THEN statement, except
that GOTO must be followed by a line sumber and not by another statement,
3, -ON,, . GOTO provides for ancother tyvpe of conditional branch, Tits= form is as follows:
0N<prression)GOT0(113t of 1line numhers)
After the value of the expression is truncated to an integer, say I, the statement causes BASIC
to branch to the line whose number is Ith in the 1list, The statement may be followed by as many
iine numbers as will it op one Iipne., If I=0 or is greater than the number of Iines in the iist,
execution will continne at the next line afiter the ON,,,GOTO statement. T must not be less than
zaero or greater thanm 255, or an FC or ILLEGAL FUNCTION CALL error will result.

b. Loops. It is ofteun desirable to perforw the same caleulations on different data or
repetitively on the same data, For this purpose, BASIC provides the FOR and NEXT statements.

The form of the FOR statement is as fTollows:
FORSvariable) = ¢XDTO{Y STEP (%]

where X,Y and 7 are expressions, When the FOR statement is encountered for the flrst time, the
expressions are evaluated., The variable is set to the value of X which is called the initial
valua, BASIC then executes the statements which follow the FOR statement in the usual manner,
When a NEXT statement is8 encountered, the step Z is added to the variable which is then tested
against the final value Y, If Z, the step, is pesitive and the variable is less than or equal
to the final value, or if the step is negative and the variable is greater than or equal to the
final value, then BASTIC branches back to the statement 1mmed1ately following the FOR statement.
Utherwise, execution proceeds with ithe statement following the NEXT, If the step is not speci-
fied, it is assumed to he 1,
Examples:

10 FOR I=2 TO 11 The loop is executed 10 times with the variable I taking on

each intezral value from 2 to 11.
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200 FOR V=1 TO 9.% This loop will execute 9 times until V is
) greater than 9.3
30 FOR V={10*N TO 3.4/% STEDP SQR(R} The initial, final and step exprsssions neod

not be integral, but they will be evaluated
only once, beforae looping begins,
40 FOR V=0 TO 1 STEP -1 This loop will he executed 9 times,
FOR...NEXT loops may be nested. That is, BASIC will exacute a FOR.,.NEXT loop within the con-
taxt of another loop. 4An example of two nested loops follows:
100 FOR I=1 TO 10
i20 FOR J=1 TO I
130 PRINT A(1,J)
140 NEXT J
150 NEXT T
Line 130 will print ] element of A for I=1, 2 for I=2 and so on, I loops are nestad, they
must have differeunt loop variable names. The XNEXT statoment Tor the inside loop variahble
(J in the example) must appear before that for the outside variable (I}. Any number of levels

of nesting is allowed up to the limit of available memary,

The NEXT statemeni is of the form:

NEX'I f¢variabled [, (variable>...]]
Where each variable is the loep variable of a FOR loop Jor which the NEXT statement is the end
point. MNEXT without a variable will match the most recent FOR statewment. In the case of nosted
loops which have the same end point, a single NEXT statement may bve used Tor all of them, Tha
first variable in the list must be that of the most recent loop, the second of the next wost
recent, and so on, IFf BASIC encounters a XEAT statement before its corresponding FOR statement
has heeun executed, an NF or NEXT WITHOUT FOR error message is issued and execution is terminated.

c. Subroutines, If the same operation or series of operations are 1o he performed in several
places in a program, storage space requirements and programming time will be minimized by the uss
of subroutines. A subroutine is a series of statements which are executed in the nermai fashion
upon being branched to by a GOSUB statement, Execution of the subroutine is terminated by the
RETTRN statement which branches back to the statement after the most recent GGSUB, The format

of the GOSUR statement is as follows:

GOSUB{line numberd
where the line number is that of the first line of the subroutine., A subroutine may be called
from more than one place in & program, and a subroutine way contain a call to another subroutine.
Such subroutine nesting is limited only by available wmemory. Subroutines way be braunched to
conditionally by use of the ON...GOSUB statement, whose form is as follows:

ON {expressiony GOSUB {list of line numbers)
Tha exscution is tha same as ON,..GOTO except that the line numbers are those of the first lines

of subroutines, Execution continues at the next statement after the ON, ..GOSUB upon return from
one of the subroutines.

d, oUT OF MEMORY errors. While negting in loops, subroutines and branching is not limited
by BASIC, memory size limitations restirict the size and complexity of programs. The OM or oUT
OF MEMOKHY error wmessage is issued when a program requires more memory than is availlable, See
Appendix B for an explanation of the amount of memory required to run programs,

el
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Inpnt/Output

INPUT. The INPUT statemeni causes data input to be reguested from the terminal, The

rmat of the INPUT statement is as follows:

INPUT<1ist of variables)
The effect of the INPUT statement is to cause the values typed on the terminal to be assigned
to the variables im the 1ist. When an INPUT statement is executed, a question mark {?) is
printed on ihe temminal signalling & vequest for information, The operator types the reguired
numbers ot strings separated by commas and types "enter". If the data entered is invalid
{strings were entered when numbers were requested, etc,) BASIC prints 'REDO FROM START?' and
waits for the correct data to be entered, If wore data was requested by the INPUT statement
than was typed, ?? is printed on the termipal and execution awaits the needed data, If more
data was typed than was requested, the warning 'EXTRA IGNORED' is printed and execution proceeds.
After all the requested data is input, execution continues normally. at the statement following
the INPUT, An optional prompt string may be added to an INPUT statement,

INPUT ["¢prompt string»";J¢variable lisi>
Execution of the statemenit causes the prompt string to be printed befors the gquestion mark. Then
all operations proceed as above. The prompt string must be enclosed in double guotation marks

= Dwawnlar

(") and must be separated from the variable list by a semicolon {s). Example:
100 INPUT "WHAT!S THE VALUE";X,Y causes the following output:
WHAT'S TIE VALUE?
The requested values of X and Y are typed after the ? A carriage return or enter in response to
an INPUT statement will cause execution to continue with the values of the variables in the
varlable list unchanged.

a
fo

b, PRINT. The PRINT statement causes the Nascom to print data om the CRT or other terminal
as appropriate, The simplest PRINT statement is;
PRINT

which prints a carriage return. The effect is to skip a lipme. The more usual PRINT statement
PRINT 1ist of pxpressions

which causes the values of the expressions in the list to be printed, String literals may be

printed if they are enclesed in double guotation marks (").

The position of printing is determined by the punctuation used to separate the entries in the
list. Nascom BASIC divides the printing line into zomes of 14 spaces each, A comma causes

printing of the value of the next expression to begin at the beginoing of the next 14 column

zone, A semicolon (;) causes the next printing teo begin immediately after the last value

printed, If a comma or semicolon terminates the list of expressions, the next PRINT staiement
begins printing on the same line according to the conditlons above, Otherwise, & carriage
return is printed.
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C. DATA, READ, RESTORE,

1. The DATA statement. Numerical or string data needed in a program may he written
nto the program statements themselves, input from peripheral devices or read lvom DATA state-
ents, The foxrmat of the DATA statement is as foliows:

DATACYistD
where the eniries in the lisgt are numerical or string constants separated by commas, The
affect of the statemeut is to store the list of values in memory in coded form for access by
the READ statement, Examples:
10 DATA 1,2,-1E3, .04
20 DATA "ARR"™, NASCOM

o~

Leading and trailing spacos in string values are supprossed unless the string is onclosed by
double quotation marks,
2, The READ statement. The data stored by DATA statements is accessed by READ state-

mants which have tha following form:
READ}1ist of variablesy

where the entries in the 1list are variable names separated by coumas. The effect of the READ
statement is to assign the values in the DATA lists to the corresponding variables in the READ
statement list. This is done one by one from left to right until the READ list is axhausted,
If there are more names in the READ 1ist than values 1n the DATA lists, ap 0D or OUT OF DATA
error message is issued, If there are more values stored in DATA statements +than are read hy
a READ statement, the next READ statement to be executed will begin with the next unread DATA
list eniry. A single HEAD statement may access more than one DATA statewment, and more than one
READ statement may access the data in a single DATA statement.
An SN or SYNTAX ERROR message c¢an result from an improperly formatted DATA 1ist., The line pumber
in the error message refers to the actual line of the DATA statewsnt im whiel the error occurred,

3. RESTORE statement, After the RESTORE statement is executed, the next piece of data
accessed by a READ statement will be the first entry of the first DATA list in the program, This
allows re-READing the data.

d, C5AVEing and CLOADing Arrays, Numeric arrays may be saved on cassette or loaded from
cassette using CSAVE¥* and CLOAD*¥ The formats of the statements are:
CSAVE* array namey
and
CLOAD* array namey
The array 1is written out in binary with four octal 210 header bytes to indicate the start ot data,
These hytes are searched for when ClLOADing the array. The number of bytes written is four plus
4% ¢humber of elementsy for the array
When an array is written out or read in, the eloments of the array are written cut with the lefi-
most subscript varying most gquickly, the next leftmost second, eto:
DIM A{]0)
CSAVE*A
writas out A(0),A{1),...4(10)
DIM A(10,10)
CBAVE*A
writes out A{0,0), A(1,0)...4A(10,0),4{10,1).,.4(10,10)
is possible to write out an array as & two dimensicemral array and read it
dimensional array, etc.

Using this fact, 1t

back in as a single mer

Nascom Basic also generates a sumcheck at the end of the data, If the sumcheck fails on input,
the message "Bad" is displayed and 1t is then possible to restart the program and try to read
the data again,

e, Miscellaneous Input/Cutput. )
1. WAIT, The status ef input ports can be moritored by the WAIT command whick has the
following format: R
WALITLI, > ,<K> 1]
whore 1 is the number of the port being monitored and J and K are integer expressions. The port
status is exclusive UORd with K and the result is ANDed with J, Execution is suspended until a
non—zero value results, J wpicks the bits of povt T to he tested and execution ig suspended mntil
thogse bits differ from the corresponding bits of K, Execution resumes at the next statement
after the WAIT, If K is omitted, it is assumed to he zeroc. I1I,J and K wust be in the range 0 1o
255. Examples:
WAIT 20,0 Execution stops until either bit 1 or bit 2 of port 20 are agual
to 1. (Bit 0 is least significant hit, 7 is the most significant,)
Execution resumes at the next statement.
WAIT 10,255,% Execution stops until any of the most significant 5 bhits of port
10 are one or any of the least significant 3 bits are zaro,
Execution resumes at the next statement.
2, POXE, PEEX Data may be entered into memory im hinary form witk the POKE statement

whoge format is ge followes
uuuuuuuuuuuu 18 a8 I0210WS

POKE (ZI,1>
where I and .J are integer expressions, POKE stores the byta J into the location specified by
the value of I, I must he less than 32768, J must be in the range 0 to 255. Data may be POKEd
LUTO memory above location 32768 hy waking I a negative number, In that case, 1 is computed by
subtracting 65536 from the desired address, To POKE data into loecation 45000, for example, I is
45000-65536=~20536, Care must be taken not to POKE data into the storage area occupisd by BASIC
or the system may bhe POKEd to death, and BASIC will have to be restarted,.

The complement?ry {unction to POKE is PEEK, The format for & PEEK call is as follows:

PEEK( I .
where I is an ipteger expression specifying the address from which a byte is read, I is chosen
in the same way as in the POKE statement., The value returned is an integer between 0 amd 255,
A major use of PEEK and POKE is to pass argumentis and resulis to and from wachine language .
subroutines,
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. DOKE, DEEK. These are double length verzions of POKE and PEEK i.e, J ma

the range TJr‘J—rf\—r to -32748 calculated as for I on previous page, The least S‘I.En‘if’ic

is stored in address I, and the most significant in I+1, so 1t can be used for stori
nuwbers or addresses Tor usa by machine code subroutines,

i, OUT, INP. The format of the QUT statement is as follows:

oUT £1,J%
where I and J are integer expressions, OUT seuds the byte signified by J to output
I and J must be 1n the range 0 to 255,

The INP funciion is called as follows
INP{KI>)

INP reads a byite from port I where 1 is an integer expression in the range 0 to 255.
20 IF INP{J)=16 THEN PRINT "ON"

Page 5.8
Issue

¥ be in
ant byte
ng 16 bit

port I.

Example:



Negative
Negative
A1+B with

S W ]

STRINGS,
An attempt to ecall

A call to USR with no address patched for thse machi

i Improper arguments to MID§, LEFT§, RIGHTH, INP, OUT, WAIT

e o — — g -

or mero argument for LOG
argument for SQR
A negative and B not an integer.

SPACE$ or ON,,.GOTO,
a user—defined function which has not previously appeared 1in a DEF statewment

will cause a UF or UNDEFINED USER FUNCTION error.

A ™ or TYPE MISMATCH error will occur if a fuunction which expects a string argument is given
a numeric value or vice-versa,



