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If you use the IEEE-488 interface unit with Sony disk BASIC, be sure
not to link the “IEEE488.PAC” file from the ROM on the IEEE-488 inter-
face unit.

To use the interface unit with Sony disk BASIC, load the file named
“|EEE488.PAC” on the disk with a LINK command.

Execute the following:

LINK "DSK:IEEE4B8&.PAC"

In this way, you can use the IEEE-488 interface unit with Sony disk
BASIC.
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PREFACE

The Beginner’s All-purpose Symbolic Instruction Code (BASIC) is a
programming language developed so that even a beginner can use it
after very little study. Sony disk BASIC is a version of BASIC
developed for use with the Sony SMC-70 and SMC-70G microcomputer.
(Here after, we call this series of microcomputer “SMC-70” in this
manual.) It has many sophisticated commands for programming, such
as high-level data processing, table generation, graphic processing
and data file handling.

The Sony disk BASIC programming reference manual is divided into
two volumes, Part 1 and Part 2.

This volume, Part 1, explains a general introduction to the Sony disk
BASIC. For the explanation of all the commands and functions of
Sony disk BASIC, refer to “Part 2. Commands and Functions”. Study
these manuals carefully in order to be able to take full advantage of
the SMC-70.

If you are using BASIC for the first time, you might want to refer to
“Sony BASIC: Introductory Manual™.
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1-1 FEATURES

Color graphics display

The numerous graphic commands make it possible to easily plot a
point, or draw a line or square, or create a variety of original graphics
on the graphic display screen.

One of the four resolution mode can be selected for the graphic
display screen.

In standard and low resolution modes, sixteen colors can be used,
and characters can also be displayed over the graphics. Therefore, it
is possible to create a wide variety of graphs, tables, illustrations, etc.

Color character display

The display screen can display 40 or 80 characters (horizontally) and
25 lines (vertically). 8 colors for characters and 11 colors (the com-
plementary colors of the character colors plus black, white and
transparent) for the background can be displayed. Furthermore, the
character and background colors can be interchanged, and the
displayed characters can be blinked.

Enjoyable music function

The music subcommands specify the tones, durations, tempos, rests,
and so forth in sequence. Therefore, it is possible easily to compose
music and enjoy it while it is played.

Full screen editor

Sony disk BASIC has a Full Screen Editor capability, a character at
any position on the display can be corrected at any time by moving the
cursor to that position.

The characters are displayed in turquoise until they are entered into
the computer by pressing the key. So that the characters
which have not been entered can be recognized.

Extension of commands by LINK command

A LINK command makes it possible to load a machine language file
on a device, such as a disk, without destroying the Sony BASIC pro-
gram located in the memory. By utilizing this LINK command feature,
it is possible to extend Sony disk BASIC functions, as required.
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1-2 GENERAL INFORMATION ON
SONY DISK BASIC

STATEMENTS AND LINE NUMBERS

A Sony disk BASIC program is a collection of lines, each of which con-
sists of a line number and statement(s).

_1Q PRINT “HELLO”
Line number Statement
Line

A line can contain up to 249 characters, including the characters for
the line number. More than 249 characters can be written continuous-
ly, but even if you press the key, a beep is heard and the line
is not entered. Clear the characters so that the characters will be less
than 249 and press [ RETURN ].

If a line number is followed by two or more statements, they are
separated with a colon (:). If the key is pressed, the
preceding data is regarded as one line and is stored in the memory
together with the line number. Data input is then completed.

A long 1-line data (up to key) in the memory may be
displayed in two or more lines on the display screen.

Line numbers to be assigned are 0 to 65529. Line numbers may be
skipped and lines having a low line number can be entered later. In
both cases, line numbers are rearranged in ascending order when ex-
ecuted.

CHARACTERS

Sony disk BASIC can handle the following characters® :
Alphabetic characters: Small letters (a to z) and capital letters (A

to 2)
Numeric characters: 0to 9
Special characters : %, ?, #, %, [, ], space and so forth

b See Appendix 9 for a complete listing of characters which can be utilized.



CONSTANTS AND VARIABLES

A constant has a fixed value. A variable is the value stored in the loca-
tion indicated by the variable name; it can be arbitrarily changed in
the program. The constants and variables that can be handled by
Sony disk BASIC are classified as follows :

Constant —l:String constant

Numeric constant —Elnteger type
Floating-point type

Variable—I:String variable

Numeric variable—l:lnteger type
Floating-point type

String constant

A string constant is a set of characters (character string) that can be
handled by Sony disk BASIC. It is enclosed in quotation marks (). A
string constant can contain up to 255 characters. A character cons-
tant containing neither a character nor space is called a null string.

Examples: “MIKE”
“@980’)
“*" (Null string)

Numeric constant

A numeric constant indicates a positive or negative number or zero. A
negative numeric constant must be prefixed with a negative sign (-).
For a positive numeric constant, the plus sign (+) may be omitted.
Whether a plus sign is used or not when it is entered, it is omitted
when output from the computer.

e Integer type constant
All integers from —32768 to + 32767
Examples: -1
123

When Sony disk BASIC is used, decimal numbers are entered as they
are, and hexadecimal numbers are entered with an &H prefixed. All
the input values are converted to binary numbers (0s and 1s) inside the
computer.

)



Decimal Hexadecimal Decimal Hexadecimal
notation notation notation notation
0 &HO 9 &H9
1 &H1 10 &HA
2 &H2 11 &HB
3 &H3 12 &HC
4 &H4 13 . &HD
5 &H5 14 &HE
6 &H6 15 &HF
7 &H7 16 &H10
8 &H8

Inside the computer, integers are represented by 16-digit binary
numbers. The first digit indicates a sign; 1 indicates a minus sign
and O indicates a plus sign. Negative numbers are represented by
complements.

Decimal notation Binary notation Hexadecimal notation
+ 32767 0111111111111 &H7FFF
+ 32766 0111111111111110 &H7FFE

+2 0000000000000010 &H0002

+1 0000000000000001 &H0001

0 0000000000000000 &H0000

-1 1111111111111 &HFFFF

-2 1111111111111110 &HFFFE
—-32766 1000000000000010 &H8002
-32767 1000000000000001 &H8001
—32768 1000000000000000 &H8000




The range of integer type data that can be handled by Sony disk
BASIC is as follows :

Decimal notation: —-32768 to + 32767

Hexadecimal notation: &H0000 to &HFFFF
Values from &H8000 to &HFFFF are negative values.
When an integer value specifies a memory or video RAM address, a
decimal value from 0 to 65535 is represented by a binary number (0s
and 1s) (internal representation), and the internal representations of
the following decimal numbers are the same:

—1 and 65535
—2 and 65534

—32767 and 32769
—32768 and 32768

e Floating-point type constant
A floating-point type constant is a numeric value represented in an
exponential format.
The number of significant digits are 14, and digit 15 is rounded. The
range of the exponent part is from —63 to +63. Accordingly, the
range of the value that can be handled by Sony disk BASIC is from
—9.9999999999999 x 1083 to 9.9999999999999 x 1083,

Examples: 125
—998.562
1.34567E + 10
—5.3333E-8

Sony disk BASIC employs BCD (Binany Coded Decimal) for internal
representation of a floating-point type data. So the data displayed on
the screen shows the exact value of the data in the computer.

B



Variable

e Variable name
A variable name is a group of up to 255 alphanumeric characters,
digits, period, or underline starting with an alphabetic character.

A variable name must not be a Sony disk BASIC reserved word (com-
mand or function). However, if at least one character is different (add-
ed, etc.), the reserved word can be used as a variable name. Small and
capital letters are not differentiated.

Examples: A
ABC
LISTI
_I#8T..Cannot be a variable name

o Type declarator
Whether a variable is the string or numeric type and if it is a numeric
type, whether integer or floating-point type must be declared. There
are two types of declaration methods.
Type declaration character: Added at the end of a variable name to
indicate the type of the variable.

% | Integer type

# Floating-point type

$ String type

The same variable names can be used if their types are different.

Examples: A%
A#
A$



Type declaration statement: A DEF statement is executed to specify
a variable type.

DEF INT [ Integer type

DEF FLT | Floating-point type
DEF STR | String type

Examples: DEF INT I-K
DEF FLT A-H

The type declaration character added to a variable name is given
priority over the type declaration statement even if the type declara-
tion statement has been executed.

A variable name having neither a type declaration character nor a type
declaration statement is regarded as a floating-point type.

e Array variable
An array variable is represented by a variable-name and a subscript.
It is used to handle a series of data.
The same variable names are differentiated by their subscripts.

Examples: A(0), A(1), and A(2) are three different variables.
B(0,0,0) and B (0,0,1) are two different variables.

When an array variable is used, its type and size are declared in the
DIM statement in advance.



EXPRESSIONS AND OPERATION

An expression consists of constants, variables, functions, and opera-
tional signs. There are four kinds of expressions:

Arithmetic expression

Character expression

Relational expression

Logical expression

Arithmetic expression
An arithmetic expression consists of numeric variables, constants,
functions, and arithmetic operators. The operation result is a numeric

type.
Arithmetic operators are as follows:

Arithmetic Meaning Example Priority
operator

+ Addition X+Y 3

- Subtraction X=-Y

* Multiplication X*Y

/ Division XY

\ Division® of integer X\Y 2

MOD aignga;?der“ of division of X MOD Y
A Power XA2 1

If an expression has two or more arithmetic operators, the operation
is performed according to the priority given in the above table. If there
are two or more arithmetic operators having the same priority, the
operation is performed from left to right. If parentheses are used, the
operation in parentheses is given priority. If parentheses contain addi-
tional parentheses, the operation in the internal parentheses is per-
formed first.

1 Division and remainder of integer
\ is used to indicate the quotient of a division of an integer, and MOD is used to indicate
the remainder.
Example : 14 + 4 =23 with a remainder of 2, that is, 14\ 4=3, 14 MOD 4=2

If the numeric data on the left or right of \ or MOD is not an integer type, the data is
rounded to the nearest whole number and then division is performed.

169\ 45=3,16.9 MOD 45=2
The numeric values that can be used for obtaining quotients and remainders of integer
division are in the range from —32768 to 32767.



Character expression

A character expression consists of string variables, constants, func-

tions, and the plus sign. The operation result is a string type.

Example:
16 S%="THIS
2R Bg="lg v
@ C="gy PEMN"
48 DE="g BOOK"
S8 PRIMT Af+EF+CH
SH ORPRINT af+BH+0D%
REL-)
THIZ IS5 A PEN
THIEZ 1S5 & EOOK

For the character expression, arithmetic operators other than the plus

sign cannot be used.

Relational expression

A relational expression is used to compare two data values.
Its format and relational operators are as follows:

<Data> <Relational operator> <Data>

Relational operator Meaning Example
= Equal to X=Y
< Less than Xy
> Greater than xX>Y
<>, >< Not equal to XY, X> <Y
<=, = Less than or equal to X<=Y, X=<Y
>=, = Greater than or equal to | X>=Y, X=>Y
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The result of a logical operation (in bit units) is as follows:

NOT (not: Negation)

X NOT X
1 0
0 1

AND (and: Logical multiplication)

X Y XANDY
1 1 1
1 0 0
0 1 0
0 0 0

OR (or: Logical addition)

X Y XORY
1 1 1
1 0 1
0 1 1
0 0 0

XOR (Exclusive or: Exclusive logical addition)

X |y X XOR Y

1 1 0
1 0 1
0 1 1




/3
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Examples:

Logical expression Computation? ‘ Result

0000000000000001

NOT 1
1111111111111110

1111111111111101

NOT -3
0000000000000010

0000000000000011
3AND7 0000000000000111 3

0000000000000011

1111111111111
-1 AND 2 0000000000000010 2

0000000000000010

0000000000000001
1 OR -1 1111111111111 -1

1111111111111

0000000000000101
50R8 0000000000001000 13

0000000000001101

0000000000000100
4 XOR -3 1111111111111101 -7

1111111111111001

0000000000001001
9 XOR 2 0000000000000010 11

0000000000001011

e Logical operation of a relational expression
Since the result of a relational expression is 0 (false) or —1 (true), the
result of a logical operation is also 0 or —1.
Example: When X=3;
X>0 AND X<100 will be =1 AND -1
The result is —1 (true).
X>0 AND X<0 will be -1 AND 0
The result is 0 (false).

U The data under the line is the result in binany numbers.




Priority of operation
A logical operator can be used together with other operators. When
they are used simultaneously, the priority of operation is as follows:
@ Function
A ~ (Exponent)
o *,/,\, MOD
0+, -
@ Relational operators (<, >, =, and so forth)
O NOT
® AND
O OR, XOR
(Expressions enclosed in parentheses are executed first, irrespective
of this priority.)

Type conversion

If an attempt is made to perform an operation or assignment for

numeric data values of different types, one type is automatically con-

verted to the other type.

e When numerical data of a certain type is assigned to a numerical
variable of another type, the type of the numerical data is converted
to that of the variable.

18 A¥=45.4
28 PRINT AX
RUM
44

16 AH=45

28 PRINT A#
RUMN

43

If an attempt is made to convert floating-point data outside the range
of the integer data to the integer type, an overflow error occurs.

e When both integer and floating-point numerical data values are
acted upon, each data value is handled as floating-point type.

o Before a logical operation, all data values are converted to the in-
teger type.

e If an attempt is made to act upon string and numerical data values,
a type unmatch error occurs.

& /
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2-1 START UP
TO ACTIVATE SONY DISK BASIC

Sony disk BASIC was developed for use with the CP/M® Disk
Operating System?’ supplied with the floppydisk™ unit.

First, you must copy the CP/M system onto the Sony BASIC disk,
referring to the CP/M manual for the correct procedure.

We recommend that you make a back-up copy of the Sony BASIC disk
in case the disk is accidentally erased.

START UP

@Insert the system disk into drive A.
@Set the AUTO START switch on the left side of the SMC-70 to DISK.

AUTO START

e If you do not want to move the AUTO START switch, press
in the system monitor prompt mode.

@Turn on the power to the system—the SMC-70, the display unit, and
the printer—if required.

This will be displayed:

b CPIM® is a registered trademark of Digital Research Inc.



To transfer control to Sony disk BASIC, type (1] and
(RErUR].
This will be displayed :

Now the SMC-70 can be operated with Sony disk BASIC commands.

“Ready” is a message from the SMC-70 meaning that the computer is
ready for programming. The “@” blinking in the next line is called the
cursor, and indicates where the next character will be displayed when
the keyboard is pressed.
The unit is now in a mode called the prompt mode and the SMC-70 is
waiting for a command (an instruction to be executed) or for a pro-
gram to be entered. When you press keys in this mode, characters cor-
responding to these keys are displayed on the screen in turquoise.
The color of these characters is changed to white when the
key is pressed, indicating that the line has been entered.
e If you want to execute some BASIC commands right after Sony disk
BASIC is activated, you can write these commands after you type

(1] separated by colons. Up to 127 characters in-
cluding “BASIC” can be written.




PROGRAM INPUT
There are two ways to enter commands in the prompt mode.

Direct command input

After a command has been typed and the [ RETURN ]| key pressed, Sony
disk BASIC executes the command immediately and the prompt mode
is restored.

Indirect command input
A line number is assigned, and statements containing commands are

entered. When the [ RETURN | key is pressed, Sony disk BASIC does not
excute the statement, but stores the statement and the line number in
memory.
When a RUN or GOTO statement is executed, the statements stored
in memory are executed in line number order, then the prompt mode is
restored.

Using labels
The GOTO or GOSUB command specifies the line to which the control
of the program is to be transferred by a line number. It is possible to

label a particular line so that you can recall its function more easily.
For example, if you want to label line 20 “DATAINPUT”, execute

28 =DATAINPUT

Now, to transfer control to line 20 by a GOTO statement, just execute

GOTO *#DATAINPUT

You can write multi statements after the label separated each state-

ment by a colon.

18 ae=TIME$(3}
z2a IF A$f="AaM" THEW =MORNIMG
38 IF VAL (LEFT$CTIMESRCZ2: 20243

THEN *&4FTERMOON ELSE #EUENING
48 *MORENING: PRINT "Good mornaing!®: ERND
58 #AFTERNOON: PRINT "Good atterncon!”:
&8 *EVENING: PRINT "Good evening!®: END

A label can be named in the same way as a variable name.

)

END



The commands in which a label can be used are as follows :

AUTO LIST

DELETE LLIST

EDIT RUN

GOTO RENUM

GOsuB RESTORE
DEBUG E,L,R

You cannot use a label in G command in the DEBUG mode.
You can also use the label in the direct command mode.

To stop program execution

Press the [ EsC ] key. The line number at which the execution stopped
will be displayed on the screen. To restart the program execution,
enter the CONT command.

If the program overruns and cannot be stopped by the [ESC ] key, use
the RESET button. The computer returns to the same mode as when
the power was first turned on.

When the RESET button is pressed, the memory contents will be
cleared when Sony disk BASIC is activated again.

To stop scrolling on the display screen

While holding down the key, press the [s] key. A small cursor
will blink to indicate that the listing has been interrupted.

Pressing the space bar displays the program line by line. To restart
the scrolling, keep the space bar pressed or press a key other than the

key.

If an error occurs during program execution

The computer displays the line number of the erroneous line and an
error message. The program execution stops at that point. See
Chapter 3 in Part 2 for & list of all the error messages.



PROGRAM CORRECTIONS

If you notice an error in a program list on the display screen, you can
correct it.

Sony disk BASIC has a Full Screen Editor capability, that is a
character at any position on the display can be corrected at any time
by moving the cursor to that position.

Using the Full Screen Editor capability, you can correct the errors in a
program by listing it on the display. You can also execute a statement
in the direct command mode, check the result and add that statement
to a program by simply inserting a line number before the statement.
At the same time, Sony disk BASIC has an edit mode in which a pro-
gram can be displayed and corrected line by line.

It is very helpful to correct a long program whole of which cannot be
listed on screen at a time.

The Full Screen Editor function allows you to correct any error on the
display even in the edit mode.

Make corrections using these edit keys.

UUUMHMWW@E@EE%@H
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The edit keys are used as follows:

Key

Pressed by itself

Pressed together
with

Pressed together

with

@

The character to the left of the cursor is deleted.
The character at the cursor position and following characters are
moved one space to the left.

The cursor moves
one space to the

The cursor moves to
the end of the line on

Invalid
( B8 is displayed.)

right. the display.

The cursor moves | Invalid? Invalid

one line up. ([ is displayed.)
The cursor moves | Invalid® Invalid

one line down. ( is displayed.)
The cursor moves | The cursor moves to | Invalid

one space to the
left.

the beginning of the
line on the display.

(M is displayed.)

REEREEE
— @

The cursor moves to
the beginning of the
program line.

The cursor moves to
the end of the pro-
gram line.

The cursor moves to
the upper-left corner
of the display.

cursor position is
deleted. The follow-
ing characters are
moved one space to
the left.

CLR| |The characters bet- | All characters pre- | All characters on the
ween the cursor and | ceding the cursor | display are deleted
the end of the |are deleted. The|and the cursor
program line are [character at the cur- | moves to the upper-
deleted. sor position and the | left corner of the

following characters | display.
are moved to the be-
ginning of the pro-
gram line.
DEL| |The character at the | Invalid The line on which

the cursor is located
is deleted. The fol-
lowing lines move up
one line.

The character at the
cursor position and
the following chara-
cters are moved one
space to the right
and a space is inser-
ted at the cursor
position.

The cursor becomes
a quarter of its
height.

Any number of char-
acters can be inser-
ted at the cursor
position.

By pressing
+[INs ]or [ RETURN |

the normal mode is
re-entered.

The line on which
the cursor is located
is moved down one
line and a blank line
is inserted.

b In the edit mode, the corrected line is entered and the preceding or succeeding line is
displayed by pressing [ SHIFT |+ either or. For details, see the EDIT command in

Part 2.



OUTPUT TO PRINTER

To print a program list
Enter

LLIST JOn

The program list will not be displayed on the screen, but it will be
printed out by the printer.

To print out lines when they are entered

Press the [P] key while holding down the [ cTRL | key. Programs, data
or commands entered from the keyboard will be printed out by the
printer each time the key is pressed. The results of program
execution will also be printed out. In addition, the information entered
and the program results will be displayed on the screen.

To deactivate the printer, press the [P] and keys again.

Graphic data will not be printed out.

To print out the result
To print out the result by the printer, the PRINT @1 statement is
used. For example, to print “Hello!” on the printer, enter

FRIMT 231, "Hellaob" g
In the following program, line 30 is used to print out the results.

FOR Is=1 T 14

Farmdy o

The results will be printed out by the printer instead of being
displayed on the screen.

b mark in this manual indicates of the pressing of [ RETURN | key.



FUNCTION KEYS

Keys [F1]to[[Fs |, which are located at the upper-left of the keyboard,
are called function keys. When Sony disk BASIC is activated, these

keys are defined as follows:

Function key number Definition
F1 (F1) List

F2 (E2) Edit

F3 (E3) Auto

F4 ([F4) Debug
F5 (F5) Run

Fé ([SHED + [ Wipe’ |
F7 ([SHIFT + [E2) Console
F8 ((BHIFY + [F3) Gclear
FO ([SHIFT] + [F4) Renum
F10 ([SHIFT] + [F5) Keylist' J

By using the function keys, it is possible to enter the indicated defini-
tion quickly. '

The definitions of the keys can be displayed on the screen by using
the KEY LIST command.

KEYLIST
1 List
Z dit
z Suto
3 Debuo
= Run
& Wipe
7 Conscle
] Golear
7 FRenum

1 Hewvlist [J

The mark [ means that the key function is included in the
definition.



To change function key definitions

Function key definitions can be changed by using a DEF KEY com-
mand. You can define up to 16 characters, including the control codes
such as CHR$(13). A control code is counted as one character. The
definition remains valid until the key is redefined or reset (by swit-
ching the power OFF and then ON or Sony disk BASIC is re-activated).
When reset, the definition of each key returns to the initial definition.



MACHINE LANGUAGE SUBROUTINES

Machine lauguage subroutines in memory can be called from Sony
disk BASIC with a CALL statement.

Available memory area

The CP/M and the Sony disk BASIC interpreter occupy large areas in
the main memory. Therefore, when generating machine language
subroutines, be careful not to overwrite these areas.

If machine language subroutines are written in the BASIC work area,
the subroutines may be overwritten by Sony disk BASIC programs or
variable data and vice versa. To avoid this, it is better to limit the Sony
disk BASIC memory area, saving some space for machine language
subroutines to be generated. This is done by using the MCLEAR com-
mand.

For example, when

MOLEAR &HASES ,&HEFFF

is entered, Sony BASIC programs are limited to addresses &HA500 to
&HBFFF, and machine language programs can be written out side of
the area.

If Sony BASIC programs are already stored in memory, the programs
will all be erased when the MCLEAR command is executed.
For details about the memory configuration, See Appendix 3.



How to call machine language subroutines

The machine language subroutines can be called from Sony BASIC
programs using the CALL statement. To call a subroutine, set the
subroutine starting address to a variable, then specify the variable
with the CALL statement. For example, when the following is entered,

tga SUB=&HCARY
{18 Call Sue

address &HCO000 is called.

When calling a machine language subroutine, the values of the
variables used in the program to that point can be passed to the
subroutine as they are, or the subroutine processing results can be
used in the BASIC program. For these purposes, in Sony disk BASIC
the variable to be passed can be added to the CALL statement, and
the subroutine processing results can be returned to the main pro-
gram by the ANN function. (Refer to Appendix 5 for details.)



How to save programs which include machine language subroutines
In Sony disk BASIC, machine language subroutines can be saved in
the same file as the Sony disk BASIC main program by using the com-
mand SAVE or CSAVE.

For example, to save a program with subroutines under the name of
“TEST” on a disk, enter the following:

starting address of the subroutines
— e

SAVYE "TEST" , &HCB88 ,&HC386 J
end address of the subroutines

The machine language subroutines are recorded on the disk at the
same time.as the Sony disk BASIC program. To load the Sony BASIC
program and the machine language subroutine, enter the following:

LOexl "TEST" o

When you save a program with machine language subroutines, low
and high memory addresses of the Sony BASIC area are saved at the
same time. Thus, the memory area will automatically be limited if you
load such a program.




2-2 DISPLAY SCREEN

The SMC-70 display screen configuration is as follows:

Border area

As viewed from the front:

_| _——Border area

Character display screen

+

Graphic display screen

The character display screen has priority over the graphic display
screen, and a graphic display can be seen only through the
transparent portions of the character display screen.

The border area is always seen; however, no data or graphics can be
displayed on it.



Character display

The character plane can display 80 or 40 characters per line and 25
lines (vertically). A location on the character plane is specified by
horizontal and vertical coordinates.

~ 40-character mode 80-character mode
10.0) (1.0 (39,0) [00) (1,0 (79,0
[(0.24) (124) (39,24 (024) (1,24)  (79,24)

A character is displayed with 8 x 8 dots on the character display
screen. For example, “H” is displayed as follows :

~___ Character color

Background color

@ ... Dot marked

1

The character display mode is preset as follows:

@ Number of characters/line: 80

@ Number of lines/screen: 25

@ Character color: Turquoise (characters not entered)
White (characters entered)

@ Background color: Transparent

e Character blinking: No

e Screen scrolling? : Yes

The SMC-70 contains a programmable character generator (PCG)
which makes it possible to redefine a character form (font) with a DEF
FONT statement.

In Sony disk BASIC, the CCOLOR statement can specify character
and background colors and whether it blinks or not.

These are called a character’s attributes.

b Scrolling means the movement of the entire screen up one line so that a new line can be
entered at the bottom of the screen even after the last line displayed on the screen is fill-
ed.



Graphic display
This screen is used to display graphics by plotting dots in the desired
positions on the screen. Colors can be specified for each dot.
The graphic display screen has four modes which are classified
depending on the resolution level.
e Low-resolution mode: 160 x 100 dots, 16 colors, 4 pages
e Standard mode: 320 x 200 dots, t6 colors (Initial setting)
e High-resolution mode: 640 x 200 dots, 4 colors, (2 types)
e Super high-resolution mode :

640 x 400 dots, monochrome
The mode is selested by a GMODE command.
There are two possible color combinations in the high-resolution
mode : red/green/blue/black or red/green/white/black. The GMODE
command can also specify the color combination to be displayed.
The low resolution mode has four pages which are displayed
separatedly. A GPLANE command designates which page is to be
displayed and on which page graphic data is to be written.

o When a monochrome monitor is used, 16 and 4-color displays are in
shades of gray.

e The super high-resolution mode employs interlace scanning.
Because of this, when a normal CRT display is used, the display
may flicker. It is best to use a CRT display using a fluorescent
substance with a long afterglow, such as the Sony CPD-120
character display.

A location on the graphic display screen is specified by horizontal and
vertical coordinates.

Initially, the x and y axes of the coordinate system on the graphic
display screen are set as follows:

origin (0,0 ~

—~—border area




The initial coordinates of each mode are as follows :

(0,0) (159,0) (0,0) (319,0)
(0,99) (159,99) (319,199)
Low-resolution mode (0,199) Standard mode
0,0) (639,0) (0,0) (639,0)
(0,199) (639,199) (639,399)
High-resolution mode (0,399) Super high-resolution mode

If a position outside of the screen is specified in a graphic command,
an error does not occur, but the graphic data cannot be seen on the
screen.

The origin of the coordinate system can be moved to a position bet-
ween —16384 to + 16383 in any direction along the x and y axes of the
initial coordinate system using a GLOCATE command. For example, if
GLOCATE (100, 100) is specified in the standard mode, the coor-
dinates will be.

(=100,-100) (219,~100)

(0,0)

(—=100,99) (219,99)

A graphic command specifies the display location, display color,
background color and the mode. When a graphic command is ex-
ecuted, logical operation will be performed for the current and
specified display color codes.

The color indicated by this logical operation result is displayed.

See Appendix 11 for the color and mode codes.



2-3 DEBUGGING THE BASIC
PROGRAM

Debugging is a procedure to find an error in a program. The debug
mode for BASIC is one of the greatest feaures of the Sony disk BASIC.
The DEBUG command is not included in the Sony disk BASIC inter-
preter. The program for debugging is filed with the name of “DEBUG-
GER.PAC”, which can be moved into the main memory with a LINK
command at any time.

The debugger may be linked before or after the program to be debugg-
ed is entered. The program previously stored in the main memory is re-
tained even if the LINK command is executed. If a program error is
detected with the commands of the debugger, correct the program
with an E (Edit) command in the ordinary way.

LOADING THE DEBUGGER

In the prompt mode, enter the following:

LINK "DEBUGGER.PAC"

Thus the debug mode is enabled.

Use a LINK command when loading a debugger. If a LOAD command
is entered by mistake, an error occurs and the debugger is not loaded.

HOW TO DEBUG

To start debugging, enter the following:
DEBUG line number .|

The line number indicates from which line the debugging is started.
The display will be:
0

18

19
The lowest 6 lines are reserved
for the debug operation.

24



If a line number is not specified, the line where program execution
was interrupted by an error or STOP, or which has been displayed last
with LIST, EDIT or AUTO, is assumed to have been specified.

The last 6 lines on the screen are used as a debugger display area ; or-
dinary data is displayed in the first 19 lines. The debugger command
menu is displayed in the debugger display area.

The meaning of each command is as follows :

C: Clear R: Run

D: Debug S: Step

E: Edit T: Trace

G: Goto U: Undefined variable
L: List 1:  First print items
P: Print 2: Second print items
Q: Quit debugger

If the command is input from the keyboard, the meaning and input for-
mat of the command will be displayed. <CR> indicates to press the
key. Enter the command according to this format. If “C” is
input, for example, the following is displayed.

If the space bar is pressed instead of the first character of a command
when the command menu is displayed, the menu disappears and the

cursor blinks at the leftmost column (direct mode). In this mode, a line.

of the Sony disk BASIC commands can be entered as usual.



e

DEBUGGER COMMAND LIST

Entering format
,S::nnénand (Specification in [ ] can be Meaning
omitted.)

C Clear Clears all the variables.

D ‘Debug [line number] Initializes the debugger.

E Edit [line number] J Corrects the line.

G Goto [start line No.] [/break | Executes a program between
line No.] [:statement number] | specified lines or up to the
[(number of repetitions)] <l specified statement

L List [start line number] [-end | Displays the program list.
line number] J

P Print [@ device number,] Outputs the specified cons-
expression separator... .J tant or variable to the screen.

Q 1Y Terminates the debug mode
Quit { N} ‘J when “Y” is entered.

R Run [start line number] «J Executes the program.

S Step [number of statements]<| Executes a specified number

of statements of the program.

T Trace [number of lines] «J Executes a specified number

of lines of the program.

U Undefined variable detection |Sets or resets the undefined

Y J variable detection which

N causes an error when a varia-
ble which is not assigned to
any value appears.

1 PRINT items to be printed «J | Executes the specified PRINT

. . statement each time a state-

2 PRINT items to be printed «J ment in the program is ex-

ecuted.

Of these commands, the C, E, P, and R commands can be used exact-
ly in the same way as the ordinary Sony disk BASIC commands.
With the L command, the same result as the LIST command will be ob-
tained; however, a screen editing function is not operative on the pro-
gram listed by the L command.
Editing must be effectuated with the E (Edit) command.




TO EXECUTE PART OF A PROGRAM

In the debug mode, a program can be executed from the middle of the
program or only part of it can be executed.

To execute a whole program
@ Press the [EI key when the debugger command menu is
displayed.

@ Press[RETURN |.

The program will be executed.

To execute a program from the middle
Specify the line number to start execution. There are two commands
to start execution:
1) R (Run) command
@ Press the [Fﬂ key when the debugger command menu is
displayed.

@ When the above display is made, key in the start line number in
the cursor position, then press the key. To start from
line 50, enter the followings

Run 50 <!
On pressing the key, execution starts. With the R (Run) com-
mand, the program is executed after all the variables are cleared.

2) G (Goto) command
@ Press the key when the command menu is displayed.




@ Input the execution start line number at the blinking cursor posi-
tion, then press the key.
The variable values before the G command is executed are retain-
ed.
If the specification of the line number is omitted, the execution
will start from the next line of the line specified in the last DEBUG
command, where the execution has been interrupted with G com-
mand or which has been executed with S or T command.

The G (Goto) command can be used in the same way as the R (Run)
command. The differences between the G and R commands are as
follows :

® A breakpoint can be specified for the G command.

e Variables are not cleared for the G command.

To execute a program up to the breakpoint

When a G (Goto) command is used, a program portion between
specified lines can be executed. If a line includes several statements,
you can specify a particular statement for the breakpoint where the
program execution is to be stopped. When a line is repeatedly ex-
ecuted in a loop, the number of times to be repeated can also be
specified.

The values specified with the G (Goto) statement have the meanings
as follows:

Execution interruption line

Nth statement up to which
execution is performed.

Number of times to repeat
Goto 10/20:3 (3) the specified statement
—_

Execution starting line : Breakpoint

For example, if “Goto 10/20:3(3) < ” is entered for the following pro-
gram:

18 FOR I=1 TO 1@
268 PRINT "I=";I
38 MEXT

14=172:B=1"3:PRINT #,B

-



The program starts and execution is interrupted when the following is
displayed.

In this example, the program is interrupted when the third statement
(B=173) in line number 20 has been executed three times.

With the G (Goto) command, up to three breakpoints can be specified
and the program execution stops when the first breakpoint is en-
countered.

When the specification of the nth statement is omitted, 0 (up to the
end of the preceding line) is assumed to have been specified. If the
specification of the number of times to repeat the specified statement
is omitted, 1 is assumed to have been specified.



TO PERFORM STEP-BY-STEP OPERATION IN LINE
OR STATEMENT UNITS

In the debug mode, part of a program can be executed by specifying
the number of lines or statements to be executed in one operation.
Use a T (Trace) command to execute a program line by line (press the
key in the command menu state). Use a S (Step) command to ex-
ecute a program statement by statement (press the [s] key in the
command menu state).

T (Trace) command

Enter the number of lines to be executed in the cursor position, then

press the key.

S (Step) command

Enter the number of statements to be executed in the cursor position,

then press the key.

In both cases, the program will restarts from the line where program
execution was interrupted immediately before or which has been
specified in DEBUG. A program can be traced by repeatedly executing
a T (Trace) or S (Step) command ; however, these commands can be
executed only immediately after execution has been interrupted at the
breakpoint (specified by the G (Goto) command) or by a T (Trace) com-
mand, S (Step) command, or key. Otherwise, “Error (139): Can’t
CONTinue” will be displayed.

e If the number of lines/statements is not specified, 1 is assumed to
be specified.
@ The execution speed is lowered when a T or S command is used.



TO CHECK THE VALUE OF A VARIABLE ON THE
WAY OF PROGRAM EXECUTION

To check when program execution is interrupted
Use a P (Print) command. Press the [p] key in the command menu
state.

Input a variable or a constant, or an expression including these to be
displayed from the cursor position and press the key. The P
command will immediately be executed just as PRINT in the direct
command mode ; the result will be displayed between the top and the
19th lines on the screen.

To check while the program is being executed

Use a 1 (1st print item) or 2 (2nd print item) command to continuously
check the changes of a variable. The check result is displayed in the
24th line for the 1 command ; the 25th line for the 2 command.

If an expression is specified in 1 or 2 command, the specified expres-
sion is displayed every time a statement is executed. Using a 1 or 2
command, you can check the value of variables while program is be-
ing executed.

Suppose the following program as an example.




If the PRINT statement is entered as follows ;

The display on the last line on the screen changes as follows as the
program is executed.

Line of program to be executed Display in last two lines
DIM A (6) A@©0)=0
FORI=0TO5 A0)=0
READ A (1) A0)=5
NEXT | A(1)=0
READ A (1) A (1)=103
NEXT | A(2)=0
READ A (I) A(2)=-6
NEXT | A@)=0
READ A (I) A (3)=82
NEXT | A4)=0
READ A () A(4)=0
NEXT | A(5)=0
READ A (1) A (5)=-38
NEXT | A6)=0
DATA 5, 103, -6, 82, 0, —38 A6)=0




To invalidate the statement specified in a 1 (1st print items) or 2 (2nd
print items) command, input a 1 (1st print items) or 2 (2nd print items)
command, then delete the statement in the lower part of the screen by
pressing the key.

For example, the statement specified in a 1 (1st print item) statement
is deleted as follows:

CLR

If you want to specify a statement other than a PRINT statement as 1
(1st print items) or 2 (2nd print items) command, after entering 1 or 2
command, delete “PRINT” using key, etc. and enter the desired
statement. Thus, the specified statement will be executed.



TO CHECK AN UNDEFINED VARIABLE

Normally the variable to which no-value has been assigned is handled
as 0 if it is of the numeric type; a null string if it is of the character
type. A debugger command can display an error indication when a
variable to which no value has been assigned appears on the right
side of an expression in a program. Press the key in the command
menu state.

Press the [{] key to make an error-indication and the display returns
to the command menu. If there is an undefined variable when a pro-
gram is executed by a G command, the following error message is
displayed and the program execution stops.

ERROR (131) in 200: Undefined variable
1

line number where the error occurs.

To terminate the undefined variable detection
To terminate the undefined variable detection, press key in the

command menu state, then press the and keys.



TO MODIFY THE PROGRAM

When errors in commands, statements and expressions of the pro-
gram are detected, correct them with the E (Edit) command. Rules for
a use of the E command are the same as those for the EDIT command
under the normal mode.

Verify if the modification is correctly effectuated with the L (List) com-
mand. Note that the Full Screen Editor function is not available under
the debug mode.

TO INITIALIZE THE DEBUGGER

Use a D (Debug) command to initialize and re-enter the debugger. In
the command menu, press the [D] key and input a line number to
specify the line to be debugged, then press the key. Thus,
the initial debug mode state is restored.

TO RETURN TO THE NORMAL MODE

Use a Q (Quit debugger) command to terminate the debug mode and
to return to the normal mode. Press the [Q] key in the command menu
mode.

To terminate the debug mode, press the and keys. The
debugger display area disappears from the screen and the normal
mode is re-entered ; however, since the debugger program is main-
tained in the main memory, it can be re-called at any time.



2-4 FILE OPERATION

Using the Sony disk BASIC, programs and data can be stored (saved)
and loaded again into memory any time.

We call the unit of a BASIC program or data a “file”. BASIC accesses
the file and writes or reads it.

A file of a BASIC program is called a “program file”” and a file of data
is called a ‘‘data file”.

FILE DEVICES

Sony disk BASIC saves a program onto a disk and loads the program
from the disk. A device which BASIC accesses for the file write/read
operation is called a “file device”.

The following are the file devices that Sony disk BASIC can handle.

CTR display Micro floppydisk drive Cassette tape recorder
fem T - = sarnn e

(]
L
-

[ ) =) \.z"\’"m,, :
[ E——1 | o el
Eeerma— e manstiachent sy ROM pack

Printer Modem, acoustic coupler, etc.



The file device to be used is specified by a ‘“device name” in the
BASIC commands. The file devices and their names are as follows:

File device Device name Accessibllity
Write Read

Floppydisk drive DSK: (@) 0]
Cassette tape recorder CTR: (0] o
ROM pack PAC: X O
Console device CON: O (@)
(CRT, keyboard)
List device LST: O x
(printer connected to the
PRINTER, PARALLEL)
Channel device CHN : (@) o
(modem connected to RS-
232C connector)

O: yes

X : no

NAMING OF FILES

Sony disk BASIC handles a program or data using a file name and a
type specification when saving or loading files.

The file name can be defined with eight or fewer alphanumeric
characters beginning with an alphabetic character, and the type
specification with up to three characters.

The file name and type specification are separated by a “.”. The type
specification is available so that the category of file (for example,
whether it is a program file or a data file, or whether it has been saved
in the ASCII format) can be referred to later.

The type specification can be omitted if desired.



ED

PROGRAM FILE

To save or load BASIC programs, use the SAVE, LOAD, CSAVE or
CLOAD command.

The device name and the file name are specified after the command.
If the device name is omitted, the cassette tape recorder will be
specified with the CSAVE or CLOAD command and the floppydisk
drive will be specified with the SAVE or LOAD command.

To save a program, execute a SAVE or CSAVE statement specifying a
file name. The program currently in the memory will be saved onto the
specified device with the file name.

If a file of the same file name as that specified in a SAVE command
exists on the disk, the old file will be erased and the new file saved.
To load the program, execute a LOAD or CLOAD command specifying
the file name and type which were used when the program was saved.
You can also use the RUN command to load a program and run it, the
MERGE command to merge a program on a device and the program in
memory and the CHAIN command to run a program on a device after
the execution of the program in memory.

DATA FILE

There are two types of data files ; sequential access files and random
access files. A random access file can be handled only on a disk drive
and a ROM pack.

Sequential access file
Data are written sequentially into a sequential access file. The data of
the file can only be read in the same sequence as they have been writ-
ten.
To write data,

© Open a file.

@ Write data.

© Close a file.
Let us now explain each of these operations in detail.



@ Open a file.

Execute

OPEN/O # file number, “device name: file name”, buffer length
A file with the specified file name is opened on the specified device.
Suppose that the computer has 128 boxes (called “buffers” in many
versions of BASIC). “File number”, then, specifies the number of the
box into which data is to be put and “buffer length” specifies how
many bytes of data (up to XXXX) can be put into that box. The buffer
length is measured in a multiple of 128 bytes. Any bytes over XXXX
will cause the XXXX bytes in the box to be written into the file
specified by “file name” in the device specified by “device name” and
the excess bytes to be put into the box.

@ Write data.

Execute
PRINT #file number, variable separator variable separator...

The values of the variables in the PRINT # statement will be written in-
to the specified file. The file number in the PRINT # statement must
be the same as that specified in the OPEN/O statement.

The data will be written in the same format as that of the display
generated by the PRINT statement. When the data are separated by
semicolons ; data are written without any separator inserted between
them. When a comma is used, a tab code (&H09) is added after a
datum and when no separator is inserted, return code (&HOD) and line
feed code(&HOA) are added after a datum. When the output format is
specified with USING, the data are written into a file in the same for-
mat as that displayed on the screen by the PRINT USING statement.

© Close the file.
Execute

CLOSE # file number
The computer clears the relation between the file and the file number.



To read data,
© Open a file.
@ Read data.
@ Close the file.
Now let us explain these operations in detail.

@ Open a file.

Execute

OPEN/I # file number, “device name: file name”, buffer length
The computer searches for the specified file on the specified device.
When the file is found, the computer prepares the file to be read.
Again, suppose the computer has 128 boxes numbered 0 to 127.
The number of bytes specified in “buffer length” are taken into the
box specified by ‘“file number” and the data are-read sequentially
from the first datum.
When the data in the box have been all read, the next length of bytes
are taken into the box and read.

@ Read data.

Execute

INPUT # file number, variable, variable, ...
The INPUT # statement reads data in the same way as an INPUT
statement which reads data from the keyboard. When several data are
read by an INPUT #, commas must be written between data to be
read.
An INPUT # statement regards a return code as a separator as well as
a comma.
When the read data are assigned to the variables, they are converted
to the type of the variables. When a string data are to be assigned to a
numeric variable, an error will occur.

INPUT/L # can also be used to read string data from the file.

Execute
INPUT/L # file number, variable, variable, ...
The variable in this statement must be of the string type.
All characters up to the first return code are assumed to be a single
string datum.
A comma is assumed to be one character of a datum.

® Close the file. .
CLOSE # file number

The computer clears the relation between the file and the file number.



Example

1@ OPEN -0 #1,"NAME"
28 FOR I=1 TO S
26 READ A%
4@ PRINT #1 ,A%;",";
58 NEXT 1
&8 CLOSE #1
78 DATA NEW YORK,LOS AMNGELES,
SAN FRANCISCO, CHICAGO, DALLAS

When this program is executed, a file named “NAME” is opened and a
box numbered ‘“1” is prepared. The data written by the PRINT # state-
ment are taken into the box. That is, the string data, “NEW YORK?”,
“r “LOS ANGELES”,",”, ...... are taken into the box. When 128 bytes
of data have been taken into the box or when a CLOSE statement has
been executed, the data are written into the file named “NAME” on
the disk.
The data are written on the disk as follows:
NEW YORK, LOS ANGELES, SAN FRANCISCO, CHICAGO,
DALLAS,
The following program reads data from the file “NAME”.

18 DIM A$(4)

28 OPEN /1 #2, "NAME®
3@ FOR I=8 70 4

48 INPUT #2,A$(]1)

538 PRINT a$(I>

48 NEXT 1

78 CLOSE #2

When this program is executed, the file “NAME” is opened and the
data read are assigned to the variables. As a comma or a carriage
return code is assumed to be the separator by the INPUT # statement,
the string data “NEW YORK?”, “LOS ANGELES”, “SAN FRANCISCO”,
“CHICAGO” and “DALLAS” are assigned to the variables A$(0) to
AS$(4).



As an INPUT/L # does not assume a comma as a separator, a return
code must have been written to the end of a datum. Insert a line

55 PRINT #1
to the first program on the previous page. A return code will be added
after the last comma and the string “NEW YORK, LOS ANGELES, SAN
FRANCISCO, CHICAGO, DALLAS,” will be read as a datum.

i@ OPEN “1 #Z, "NaME®
20 INPUT AL #2,4%

38 PRIMT A%

48 CLOSE #2

o A file number specified in an OPEN/I(or/O) statement can not be
specified in another OPEN/I(or/O) statement at the same time.

OPEN 70 #1,"TESTI1.DAT*"

OPEN /1 #1,"TESTZ.DAT®
Error{153) : File already open

e The OPEN/S and OPEN/R commands also open a sequential file
OPEN/O and OPEN/I commands open a sequential file and data are
written/read in the ASCII format by a PRINT # statement, and INPUT #
or INPUT/L # statement. On the other hand, OPEN/S and OPEN/R
commands open a sequential file and data are written/read in the
Sony BASIC internal format? by SEND and RECEIVE statements.

If you attempt to read a file whose data have been written by PRINT #
statements by executing a RECEIVE statement, invalid data will be
read.

A numeric datum allocates fewer bytes when it is written or read by
executing SEND or RECEIVE command. These commands are useful
for transfering data between two SMC-70s or when using the RS-232C
standard interface.

b See Appendix 3 for the internal format of a datum.



Random access file
The data are randomly written into or read from a random access file.
@ Open a file.
@ Allocate one record.
© Write/read data.
O Close the file.

Now let’s explain these operations in more detail.
@ Open a file.

Execute

OPEN # file number, “device name; file name”, record length
If the specified file exists on the specified device, it is opened for the
data write/read operation. If the specified file does not exist, a new file
is opened.
Suppose the computer has boxes numbered 0 to 127. The “file
number” specifies which box is to be used and the “record length”
specifies how many bytes are to be written or read at one time.

@ Allocate one record.

Execute

RECORD record allocation
This statement declares the variables to be used and allocates a
number of bytes to each variable. For numeric variables, an integer
value uses 2 bytes and a floating point value uses 8 bytes. For a string
value, you must specify how many bytes are to be used.
For example, if integer variables A% and B% and floating point
variables C# and D# are to be used, execute ’

RECORD #1,AX ,B3,CH,D#

The record will be allocated as follow:

A% B% C# D#

2 bytes 2 bytes 8 bytes 8 bytes

In the above case, the record length must have been specified as at
_least 20 bytes in the OPEN statement.



For string data, the number of bytes and whether the data are to be
written with right-justification or left-justification must be specified.
For example, execution of

P )
RECORD #1 ,LJUST 18 AS A% ,RJUST 28 AS B$ )

allocates 10 bytes for A$ and 20 bytes for B$. The value of A$ will be
written with left justification and the value of B$ is with right-
justification. If

As="USA"

Bs="CANADA"

are executed, the values will be written in box “1” as follows ;

USA — — s e e e e e e e e e e e e CANADA

A$: 10 bytes B$: 20 bytes

If no value has been assigned to a variable, 0 will be written if the
variable is of the numeric type and a null string will be written if it is of
the string type.

If an array variable is written in a RECORD statement, the array is
declared. For example, execution of

RECORD #1 ,AX(3>,LJUST 5 AS B3(3)

allocates the record as;

A%(0) [ A%(1) | A%(Q2) | A%(3) B$(0) B$(1) B$(2) B$(3)

—_—————————— — -
2 bytes 2bytes 2 bytes 2bytes 5 bytes 5 bytes 5 bytes 5 bytes

)



© Write/read data.

Execute

PUT # file number, record number
The data currently in the specified box will be written into the file with
the specified record number. If the record number is omitted, the
record number is specified as 0,1,2 ...... as PUT statements are ex-
ecuted. When

GET # file number, record number
is executed, the data of the record specified by the record number are
taken into the box.

O Close the file.

Execute
CLOSE # file number
The computer clears the relation between the file and the file number.

Example

16 OPEM #1, "TELE.DAT"

20 RECORD #1, LJUST 1@ A5 NAME:,LJUST 15 AS NO$
28 FOR I=1 TO 5

48 READ NAME®, NO%

S8 PUT #1,1

&8 NEXT 1

78 CLOSE #1

88 DATA KENNEDY, 123-45&7
28 DATA TAYLOR, 245-4789
186 DATA JONES, 333-2345
118 DATA PETERES, S&7-8%G1
128 DATA HORTOM, 789-1234

When this program is executed, a file named “TELE.DAT” is opened.
One record is specified as 128 bytes, and 10 bytes are allocated for
the value of NAMES$ and 15 bytes are allocated for the value of NO$. In
line 40, the data “KENNEDY” is assigned to the value of NAME$ and
“123-4567” is assigned to the value of NOS$.

KENNEDY — —— |123-4567 —— —— ———

10 bytes 15 bytes



In line 50, the PUT statement writes these data into the file
“TELE.DAT” with the record number 1. The control returns to the line
30. Again, the next data of the name and the telephone number are
assigned to the variables and these data are written into the file with
the record number 2. The sequence is repeated and the name and the
telephone number for five people are written into the file with the
record numbers 1 to 5.

To read the name and the telephone number of the third and fifth per-
son in this file, execute the following program.

OFEN #1,"TELE.DAT®

IMFUT "Record number?" ,N$

IF M#E="Y THEN CLOSE #1:END

GET #1, WValL (N$:

CCOLDOR 2:PRINT NAMES$ ,NO%:CCOLOR 7
GEOTO 268

A O 1 I R TN S
DO 0~ R~ I R B )

In line 10, the file “TELE.DAT” is found on the disk and is opened. One
record is allocated as 128 bytes, and 10 bytes are for the value of
NAMES$ and 15 bytes are for the value of NOS$. In line 30, the computer
displays “Record number?”” At that point enter the record number of
the data you desire. To get the data of the third person, press E
. The data with the record number 3 will be put into box 1 and
assigned to the variables.

JONES — — — — 332-2345 — — — —
10 bytes 15 bytes
1] 1l
NAME$ NO$

In line 60, the read data are displayed. Again, the computer displays
“Record number?”’, so enter the desired record number.

If you do not need any more data, simply press [ RETURN |. The opened
file will be closed.

In order to change the contents of a file, execute a PUT statement
specifying the record number after the value of the variables have
been changed.

RECORD #1, LJUST 18 AS NAME$,LJUST 15 AS NO%

)
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PROGRAM TO GENERATE A BAR GRAPH

teé CONSOLE 8@:WIFPE:CURSOR OFF
28 CCOLOR 3:PRINT "(m.$)";

D

2@ CCOLOR T:PRINT TAB(25);"SALES FORECAST

. 1981-19g9"

48 LINE (26,8)-(26,1806),7

o8 FOR Y=188 TO 6 STEP -24

&0 LINE(28,Y)-(319,Y),7

78 NEXT Y

88 FOR X=1 TO 31% STEP 2

o LINEC(X,8)-{Xx,1768),8

198 NEXT X

116 CCOLOR 2

1286 FOR I=1 TO 9

126 LOCATECI=8+1 ,22) :PRINT &;31
1468 MNEXT 1

158 LOCATE(?7Z,24) :PRINT "(YEARR)";
1586 LOCATE(@,1):CCOLOR 3

176 FOR I=7 TO 1 STEP -1

134 PRINT I*188:PRINT :PRINT
1768 NEXT I

28@ PRIMNT " 8"
‘216 FOR I=1 TO %

228 S5=6

238 FOR K=1 TO S

248 ATKI=A(K) +RMND*S

258 Y=180-S-/(K) -

248 IF ¥>188 THEN Y=138

Z27a BOXFCI®322,1860-5)-(1%#324132,Y) , &~k
286 S=8+ACK)

294 NEXT K

386 MNEXT I

218 LINEC(?76,34)-0125,34),6

328 CCOLor 7

338 FOR I=1 TO 5

244 BOXF{(38,I#3+3)-(78,1%8+14)>,1

256 LOCATECZ28,1+1 2 1PRINT "FRODUCT "1
&8 MNEXT 1

I
O

L

———

—_—




Flowchart

(Number in program example)

Draw horizontal axis of graph

v

Draw vertical axis of graph

!

Calibrate horizontal axis

!

Calibrate vertical axis

v

Generate five data

!

Display data with bars
having different colors

How may years?
Within 9 years?

- ®

Display contents of data
corresponding to color




PROGRAM TO GENERATE 3-DIMENSIONAL BAR GRAPH

16
z8
34
4a
oa
&8
Fa
g
Pa
lag
1186
128
128
144

158
148
178
16
17a

Flowchart

CONSOLE 2@
RAMDOMI ZE

WIPE:CURS0OR OFF

RI$="l 28,-5"
G2$="W-28, 5"
@as="W 28, 5"
Q4%="14-28 ,-5"
DRAW "ZB51C3"

FOR X=48 TO 24@ STEP 26

H=INT(RMD*1 34 3D

H=H+HM:IF H>128 THEM H=126

Y=128-.,25%X

IF ¥=48 THEMN DRA

"miXd iYLl R4%] "

DRAW "mix , (Y w-26,-SUHIQI$I[Q3%]
[Q24) Q441 Q3+ IDCHI[QLI$IUCHY "

PAINT (x+3,Y-23,15,3

PATMNT {x,¥-H-5),3,2

PAINT (X-5,¥-HM-2)>,13,23

HM=H
MEXT X

Set scale, color, axis
in DRAW statement

!

Generate data

'

Display data with
3-dimensional bars

!

Color the sides

How many times?
within 11?

(Number in the program)

)




)

PROGRAM TO DRAW A Pl CHART

16 GCOLOR @ .,2,6:CORMSOLE 44
28 COLEsR 8:WIPE:CURESOR OFF
26 CEMTER$="mls@, 1667

46 R=20

58 DRAW "Z2iZiaa”

A8 DR&d "LCEMTEREIOCR "

78 READ Max

SE OFOR I=1 TO MAx

g READ DTOI)
: SUM=SUM+ 0T 1
16 MEXT 1
28 J=g
36 DRAW "A8UCRD
48 FOR I=1 TO Mex
5 =J+OT01
S8 A=-J/SUME2SE
7 C=1+8
DRew " [CENTER$ 14080 U RIw-3,

D

FPRIMT (&
MEXT 1
Eual IMEEY#$GL
DT 7

DT 2518,1252,

I3 ITEM" 31

| NI O B I 3 B e e e e e e
Dy BT oy D o ROV o U oy DO U O U IDOUR Y

o D0 PO @

1BZE, 415,463,

Flowchart

BUOKFO1lL , I#3+1 -39, 1%5+5) 0

3PP

e E e
288,252

(Number in program example)

Draw a circle having a radius of 80 dots,
centered at (160, 100)

v

Read seven data and obtain the total

]

Divide the circle according to the ratio
of each data to the total, and then color
each section with different colors

@



PROGRAM TO DRAW A PICTURE FROM THE KEYBOARD

18 CCLEAR
28 CONSOLE 24,
3@ PRINT (8,8>

22,3,1
. B
¥

YHBGUNWUVUTJIF S

@]

PY"3:¢B,22 ;)
48 INPUT "Erase Picture (Y/N)>";A% }®
58 IF A="y" (OR A$="Y" THEN GCLEAR

&8 CCLEAR 22,3

78 DIM De(1a)

88 K$="YHBGUNUTJIFSCFyhbgunutjfscp"®

8 FOR I=1 TO 1@

1a@ READ A%

119 DE(I)=Aa%

128 NEXT

1286 GOSUBR 236 ®
148 X=14B:v=108@8:5=1 }@
158 DRAW "ZOC{CHIS(Simd¥2 ,(YirWe,a”

HE-: I

178 YE=INKEY$(1):1F Y$="" GOTO 178 ®
188 A=INSTR(X$,Y$):IF =8 THEN }®

BEEF:GOTO 176

128 UC=a<=13:1F HNOT UC THEN a=a-—1:

2868 IF &>1@ THEN ON a-18 GOSUR “7@,289;
2P8:60TC 178

218 IF UL THEN A$="ClCol*+DE(a)Y ELSE
HE="CHWE , 8w +DE A+ C{ 0 WE 69

228 DX=UAL(LEFT#{D$(&) ,2) 1 i X=X+DX*5

228 DY=UAL(RIGHTS(DE(R) ,20 0 :Y=v+ DV %S ®

248 IF X>=8 AMND «avza AND Yr=@ aND
Y<2088 THEN DRaAW &a$:G607T0 176

Z25a A=X~th::r—.—DY*&.EEEF:GDTD 178

Y

278 FPRM#F="scale{l- ":G0OSUB 218 :5=\;:
DRAW "S(S3" i RETURM

288 PRME="color(8-15)":G508UR 316 :0=:

Q

RETURN
78 FPEM3="color{g- 15)":GDSUE 218 DEAW
"C@wﬁ 89’“3.(L)FIC s RETURK :
»

olB LOCATE (8,243 :CURSOR OW :PRINT PRM%;
228 INPUT V:CURSOR OFF

238 RETURMN

348 DAaTa * @,-1"," 1, B"," @B, 1°

E’";" 1,_}::‘11 1’ 1",“"‘1, 1",““‘11 1 3ei 1,

gn !|0__1’ au



Flowchart

(Number in the program)

Preceding screen
to be erased?

[Erase graphic plane

Specify
display color

Mark dot at (160, 100)

“Pe.. "
sound

than YHBGUNVTJFSCP

Key other

yhbgunvtjfscp is
pressed?

Capital le

Small letter key is pressed ~ UC= 0

tter key is pressed > UC=-1

S or s pressed?

One of No

the SCP scp is
Yes

C or c pressed? lP or p pressed?

- Spe'cify Specify
/Specnfy sca'e/Aisplay co|oJAgcolor

'

Paint with

specified color

]

No Destination

inside screen?

“Pe ... " sound

If a capital letter key was pressed
(UC = -1), movement draws a line.

If a small letter key was pressed
(UC = 0), only a dot moves.

@

®



- PROGRAM TO GENERATE AN ADDRESS LIST

{aa

{18 Address wri ter

iz -

138 DEF IWT &~Z

148 DEF FN’AIF”PELHii*tth'L¢ET$'H$*J‘

=" FHSKIPSPE( HIbH FOa% , LER (AT k
lU”DllEFT$1H§ Py=" " FHMERIFPEPE(RIGHT $aﬁ
$.LENlQ$'—1’),H$!l
154 DEF FNDELCF*(H$T~CDVGFPI“ THEIAE,
=" JFHOELSFEOLEFTE (A%, LEN{AS: —vf'.i
1 R e RIHHTivﬂi Po=" " FHNDELSPEILEFTS (8% L
EHlHi'—ls;gH$Jﬁ‘
148 OM ERROR GOTO *ERRORCOR
178 ERROR OFF
13 *TIMEEMT
178 WIFE
2868 COMSOLE <96
218 CCoLor 2
228 PRIMNT " PRDATEECR Y Dy g
TIME®CL 3" DY MNa ety
238 EVaL IMKEY#
248 IF INQTP'"NH“,INFEuit
IMNT "Yes" :PAUSE S:G0TO *ﬂFEN
258 FRIMT "MHo®
z2&B =REDEF

=B THEM PR
i

n-

278 CCOLOR &
2248 PFINT "Input the date as Fo!lows
Y APRIMNT "YYoMMADD Dy HH:MM:SSe

2P CEULUR 7

30E INPUT (TS :TH=FHNSKIPSPE(TE)

1@ IF T#="" GOTO *TIMEENT

Z28 D1$=MICS(TS,q, 20 +MIDECTE, 7,21 +LE
FT$(T$,2)

236 DEE=MIDE(TS, 14,20 +MIDEITE 17, 50
RIGHT$(TS, 20

248 DI$=MIDE(TH,.18,3)

356 ERROR ON

368 SET DATE D1%,D2%,D%%
78 ERROR OFF

ésa
398 *OPENFILE
ABE OPEM #1.%address.dat”
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T
et}

L e SN RG L CR LA on g
P ¥

4_!_-.,,_.!
o
430

[ =
4:1

[ex
1
AR

1 b
D s

Dos B R s

Doy ] lf‘SEl it

1

o
SAG
18
G
& 38
SO
ata
A506
i

e
ol .

Lol I Ry

S
SRR
5 ww

uf

e L

ECORD #1,LJUST 38 A5 NAMES,LJUST
TELF LJUST 75 A% S0R$E,RJUST 2 A% A

#SELECT
WIPE
CONSOLE 48,1,249

CCOLOR 7
W=CERCLM e Y=08RLIMN

FRIMT (6,8:;"%% SADRDRESS  sMode Bel
_):_il

PRIMT

CoOLOR A

PRIMNT Few datac:
FRIMT © Hpdate H
PRIMT " Cluit :
CooLoR 2
FRIMNT "2
E k

#

ot RSN 2

HS Ro"Mnldu3g" S IMKEYSEOL
GOTO 5440 '
DATe, =UPDSTE , «QUTT

B THEM EEEF
O 0 GOTO =REL

#MHEWDA TS
ERIMT S
WIFPE
COMEDLE aB,1 ,24.01
CcooLnE 7
PRIMNT (5,83 %s SDDRESS  Mode ithew
EY S
GET #1.,8
IF FNDELSPE(NaMESY {r"$record-rnumbe
ER RECHO=1 ELSE RECHO=WSLITELE:
FRIMNT 4
CCOLOR &:PRIMT "Record No." jRECHND;
CCOLORE Z:iPRIMNT ¢ Input new data o
"o,
WHILE TRSTRO"RA"  IMEEY$(1 2 0=8
FRINT "Yes®
GOSUR =DATENT
FUT #1 ,RECKHD
RECHO=RECHCO+ 1
COOLOR &:PRIMNT "Record Mo." jRECH

dewy datat i F

" Inmput new data



0

FRIMNT

0000 00~ )
| VR
DU oCN U i o0

838 PUT #1,4

PRIMT "Moot

@48 GOTO =SELECT

258
848 =UFPDATE

NAMES="$record-number ®
TELE=STRE(RECHNDO?
ADRS=DATE®{ 20+

THDEYESY VHTIMESC

278 PRIMT "Update":PalUsSE 5

8268 WIPE

298 COMNSOLE 45,2,23

Y88 CCOLOR

o 1

7
718 PRINT (@,8);"#%% ADDRESS ~Made:lnd

ate xxt
P28 GET #1,0
238 CCOLOR 7

P48 IF FNDELSP${NAME$)="$record-number

" GOTO 778
#56 CCOLOR

in this file."

&8 CCOLOR
continue.";

4:FPRINT

ZPRINT

F78 EVAL IMKEY#$
788 EVAL INKEY$(1):50T0 *SELECT

FFE PRINT "La

=t data

"There iz no data

“Fress any ley to

S FNDELSPE(ADRE

1868 LASTREC=VAL(TELS)

1818 PRINT

1820 RECNO=1:LINEC=8
18268 WHILE RECNO<LASTREC

1848 CCOLOR

1858 FRIMT U5

CHO
lasa GET #1,
1678 CCOLOR

lagg CCOLOR .

1878 CCOLOR

ilaa CCOLOR

i11a CooLoORr
$iAGE®) )

1128 ccoLor

1138 CCOLOR

1148 CCOLOR

1158 CCOLOR

&

NG "Record :HHEHAEH" (RE

RECHO

7 PPINT

2iPRINT
FiPRINT
S:iPRIMNT
ZiPRINT

1148 IF LINEC{Z aAaND
THEN LINEC=LIMNEC+1:G0TO 1278

"MName i
FNDELbD$xH9PE$r
"Age “

FMEKIPS Pif:HDELHP

"Addreszs 1"
FHOELSPE (aDRE
"Telephone "
FMODELSP$S{TELS
RECHO{  LASTREC~



-
1

*REEMT:CCOLOR Z:INFUT /L "Update
TPt

IF @#="" THEN LIMEC=8:GOTO 1278

IF INSTR("Gg" LEFT$(A%,153 THEN
MO=L&STREC : GOTO 1288

ERROR ON

N
1‘_-21 Do N ]
3

o

-

41

n‘]:]n--'.a."jo—-
N T} s s by (-

—
[

- 05 l'l

[ lZZI

21 RECHOB=WSL (&%
1=228 ERROR DOFF

1228 IF RECHOB{I DR LASTREC<{=RECNO@
THEN BEEF:GOTO =REENT

1244 GOSUER *=DeTENT

1258 FUT #1,RECHOA

lﬁ-u GOTO #REENT

RECNO=RECNO+{

LEMD

CCOOLOR 2

COOLOR 4:PRINT “## Update END #"
COOLOR Z:PRINT "Press any kKey to o
ue . "y

ElAaL THKEYE

Ebal INKEY$(

GOTO #SELECT

-
P

D0 L 05 03 e G2 03 RO R

o T N TR PR
00 o T

bt et s e

*QUIT
PRINT "Quit"
CLOSE

END

Bot Pt e B s bt

#DATEMT

COOLGR Z:PRINT "Hame A
COOLOR 'TN”Hv SL G NAMES
CoOLnR PRIMT ZTwl- HAH

L0 dn 0 o 5D

e 1T\§F'HT
sPRIMT "Address 1"y
s INMPUT AL AsDRE
3°PRIN* "Telephone: "y
C CL:LHF FUIMPUT AL, TEL#F
“H”E$ FRSEIFPSPEONAMES )
ElL $=FRNEHIPSPEITEL®?
HLR$—FHathJﬁ£&MUH$;
AGEF=RIGHTEC" “"+FRSHIPSFE(AGEE

R (S S S O O O T I LY SR Y
_| I'»l *-..j l'il ‘*..J |‘.l..

bt b fde Bk gt e

) ik

£ 0 AN
oSy oD T Tm OR Sy T O o 0D 00 rmom 3

S

3
OV

o
-3 0
L )

PR
T
X

a3 P 0
Eoamn

SR S L £ £
13
[

DETLIRM
=EREORCOR
IF SRm=!

e
S ™ N B T Sty S S A




PROGRAM TO READ AN ADDRESS LIST

1@
118
126
132a
1449
158

=0

JCOMDCLEFT®iA$,10=" "

Y Address read

oM ERROR GOTO =S5UBERR

DEF IMT ;-2

DEF FHESKIPSPE(ARI=COMDCLEFTSE(AE 5
G FMEKIPSPEIRIGHTS: (i, LEN(AFI -S540

y FNSKIPSPE{RIGHTS (M

F,LENCASI =120 /%00

148

UND‘PICHTifﬂ$ 1i="

DEF FMNDELSF$(A%)=CONDCRIGHTS (48, 55
" FHDELE PiaLEFTicms LERT Hi‘—n",C
YL FNDELSFECLEFTEOAE, L

ENfH$)~I'!qH$JJ

17d
136
17a
248
28 /s
GE#
2le
228

#=0OFENFILE

OFEM #1,"address.dat®
RECORD #1,LJUST 28 A5 MNaMES,
TELS,LJUST 75 AS ADREF,RJIUST

_|.

L.

5Hf5~‘1

GET #1,@

IF FMDELSP$(NAMES? {:"$record-numbe

r" GOTO *NOFILE

228
248
21
2548
248
Z7a
288
2748
zaa
214

e
Sl

LASTREC=\VAL(TELS) -
DIM WORKS$({LASTREC-23 ,WORK LASTREC-
SKE'Y=8

Dé$=FNDELSPE (A0RE )

#SELECT

WIPE

CONSOLE 4@,2,23

CCOLOR 7

H¥=CSRCLM:v=C05RLIN

FRINT (@,8)"## ALDRESS

&
[w
(3
IRE)
b

ect #*%"

=36
344
358
363

03 03 0
R BN |
[ o)

FRINT
PRINT
CCOLOR &
FRINT *®
PRIMT
PRINT "
CCOoLoR 2

"Last data

3

m
-+

it

pu

tor L
=

b
[



T
sy
bond

il 1]

FRIMNT "Sel
E‘ Ayl IMKEYE
IF SETRIO, INSTR."SsEefo" , IMEEYEOL )
=8 THEM BEEF:GOTC 428

ON O GOTD =#SORT ,*SEARCH, *QUIT

g e 0N
.
oo

L L )

*SORT
FRINT "Sort":PaUSE S

WIFPE

CORE0LE 48 ,2,23,1

CCOLOrR 7

FRIMNT (8,83 ;"»x 4DDRESE sMode:Sor
a xe"

FRIWT "Last data @ " ;DA%

PRIMNT

CoOLoOR &

FRIMNT (
FPRIMT
FRIMT «i
FRIMT <
CcooLar
FRIMNT

T

X

e
@& D ER S

o
=

o R e

'f_ CSRLIN: ;"f«_j:‘_m [
'i‘qC“;FLINJ;"FJgue .
&L UBSRLINI ¢ "aldress PRl

1
1
Ié‘LSELIN}i"TE}EﬁhQHE:"
z
=

B D) by e
[ani

Y

CCA CH O N iR e O R O eh B s s B f e R B D
L 00~ O <
AU ¥

X
=

elect zort kKey (MNSAADSTHT

S8 EVAL IMEEY®
a18 IF SETRCSKEY, INSTEO"NnT tDdAa" , IMNKE

W

O =

PAZy=0 THEW BEEFRP:GOTO 418

FRIMT MIDE("NameTeleabdrage ", SKEY
4

FRECHO=1

WHILE RECHO{LASTREC

B

K
Ry
[
[ B R N P T S B ol ]

18

& GET #1,RECNO

e By =NAMEE

DECly=TEL®

D& 2r=nDR%E

DH(3r=AGE:

WORK® (RECNO-1>=FNDELSF$ (D% (SKEY-

~t Ok

o Ok b O

r
0

| R D e

i
=

WORKCRECHO-1 y=RECNG
RECHO=RECMNO+1

WEMD

FOR I=LASTREC-2 TO 8 STEP -1
FOR J=8 TO I-1

-\.J . \! -5.'1 -.,J -"J T,
oS SR

B L) b



~
N

-1

IF WORK®(J) SWORK$E(J+13 THEN SlaF

WORK®(Jr ,WORKECJ+1 0 SWAF WORK(J) JWORKCJ
+12

!
=t
a4’
£eg
21a

224

I

o

b

~

va
.._..:tt;—b.._x.i—-u._n.r—'-p—a.«.ﬁb—*“~b—bb—'-«-.f

R?B

o
.L
o

L

% 0

RSN

[

0D S

D e B N B B o B B e )

Lo o e

o0 fS,l

H

[ A Ty SN B o N

R s B U N Y B |_. RO o o Ry W Y y B A B A A s B w BN 1]
ST T S o

PR I DU O I

b U Js o= g

Pn] ,1;;; DX A R sor BT ot Do

o D 0o

Nl )
50

¥
i,

MEXT
MEXT
CCOLOR 3
FOR I=8 TO LASTREC-Z
CCOLOR =2
FRINT USING “"Record #####:" jWORK(
CCOLOR 7
FRIMNT WORKsCI)
MEXT
GOTO =CONT INUE

#S3EARCH

FRINT "Search" :FaUSE S

WIFE

CONSOLE d8,32,22,1

CCOLOr 7

FRIMT (8,80 :"#%x ADDRESS AMode:ioo
xEn

CCOoLorR 7

IF SEEY GO0TO 988

CCOLOR 4:PRINT "Can“t =search wit

SORT™

GOTO =COMNTIMUE

FRIMT “Last data : " iDat

PRINT "Search Kew:"jMIDE{"Name
chonesddress Age” (SHEY®F-2,%7
CCOLoOrR 2

FRINT "Enter kKey word:®:

CcocoLor 7

IMPUT ,EE#$:IF SHEEY=4 THEM EHI=RIGH

"rERE, 2
COURT=d
ERROR OM
WHILE EH#>=LORKE(COUNT

IF ER$<JORKSCCOUNT Y GOTO 1188

GET #1 ,WORK{COUNT 2

CCOLOR &:PRIMT LSIMNG “"Record
#9 WORKCCOUNT 3

CCOLOR Z:PRIMT “"Mame LA
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H-MMHMHHMMHMHA—~HMHO—Al-*x--'lﬂ-r-«uw'—-*
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1. KEYS TO PROGRAMMING

It is important to write a program that can be easily understood,
modified, and is not susceptible to errors. Keys to writing such a pro-
gram are as follows:

@ Insert a space at the beginning of a line (indentation) to facilitate
finding loops.

Write a variable after NEXT to clarify the correspondence between
FOR and NEXT.

e Insert a REM statement or assign a label so that program units are
clarified and the values to be received and the processing to be per-
formed by the subroutine are specified.

o Reduce the number of GOTO statements.

® Assign variable names so that the meaning of the data can be easily
understood. Make it clear whether a variable value changes in a pro-
gram.

This facilitates debugging and addition of lines. If it is necessary to

reduce program execution time and to save the memory, improve the

entire algorithm or, in some cases, modify the existing program. Con-
crete examples are as follows: (Modifying as follows may make the
program complex and hard to be understood.)

Reduce the number of operations for an expression
To compute

A=3%B+32%C+3%D

five operations are required. If this expression is rewritten as
=3 (B+C+D)

only three operations will be required, and the computation speed is
accelerated.
The computation speed of multiplication is faster than that of an ex-
ponential operation. For example,
Y=AX’ + BX + C
can be computed in three different ways:
QO =R 2+4BEX+C
0O V= 2XxX+B*X+C
O =K (B*X+B3+C



The number of operations for these expressions are as follows:

05

05

04

The computation speed of @ is the fastest.

The numbers of operations of @ and @ are the same; however, the
computation speed of @ is faster than that of @ because @ includes
a power operation. On the other hand, the speed of addition and sub-
traction is not the same as that of multiplication and division, and
expressions including parentheses take more time. Computation
speeds can not be judged simply from the number of operations;
however, the above mentioned definitions apply in most cases.

Use integer data instead of floating point data

A floating point datum uses eight bytes of the memory. An integer
datum uses two bytes. Therefore, if only integers are handled,
memory area can be saved by using integer variables. The speed of
addition/subtraction/multiplication/division of floating point data is
slower, and interpretation of the floating point expression and
storage of the interpretation result take more time because the data
length is longer.

Use of integer data reduces operation time.

Reduce the number of type conversions
When

Ad=nH=x2
is executed, 2 is converted to the floating point type and then
calculated. If

AH=AHx2Z .
is executed, the operation speed will be accelerated even though
more memory area is required.

Reduce the variable name length

When short variable names are used, variable names in the memory
can be referenced more rapidly, and program execution speed is ac-
celerated.

Omit unnecessary spaces and tabs
The execution speed becomes slightly faster and memory can be
slightly saved.



Reduce the number of GOTO statement

When a GOTO statement is executed, line numbers in a program are
sequentially searched from the lowest line number in order to find the
called line number. This takes a long time if many GOTO statements
are executed in a program. When GOTO statements are used, write
the line number to be called as near as possible to the beginning of a
program to reduce the search time. If a GOSUB statement is used, it
will take time to find the called line number. However, the program will
be reduced in size and become legible, and memory can be saved.

Reduce the number of array variables

When an array variable is used, the subscript value is obtained to
determine where it is in the array. Then data is referenced, and the
data reference time takes longer compared with an ordinary variable.

Write multiple statements separated by colons in a line

Each program line requires five bytes (including two bytes for the line
number) in addition to the memory area for statements proper. If as
many statements as possible are arranged in a line, memory can be
saved, and execution speed can be accelerated.

Omit the REM statement

If the REM statement is omitted, execution speed will become faster,
and memory can be saved.

If the REM statement describing a subroutine is specified outside the
subroutine so that the REM statement is not executed, program ex-
ecution speed will be accelerated.

Use a machine language subroutine
If a program is written in a machine language subroutine and is called
from Sony disk BASIC, execution time will be reduced.

)



2. TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS

Values of trigonometric and hyperbolic functions other than the func-

( tions incorporated into Sony disk BASIC are obtained as follows :
Function Operational expression
Secant 1/COS (X)
Cosecant 1/SIN (X)
Cotangent 1/TAN (X)
Arcsine ATN (X/SQR (1-XA2))
Arccosine —ATN (X/SQR (1-XA2)) + PI/2
Arcsecant ATN (SQR (XA2-1)) + (SGN (X) =1)* P1/2
Arccosecant ATN (1/SQR (XA2-1)) + (SGN (X) -=1)* Pl/2
Arccotangent —=ATN (X) + n/2
Hyperbolic sine (EXP (X) —EXP (—X))/2
Hyperbolic cosine (EXP (X) + EXP (—X))/2
Hyperbolic tangent —EXP (=X)/(EXP (X) + EXP (=X))* 2 + 1




3. MEMORY CONFIGURATION

When BASIC is executed in the CP/M prompt mode, Sony disk BASIC
interpreter is moved to the TPA (Transient Program Area) from the ad-
dress &H100.

The memory configuration will be as follows:

&H0000
System area

&H100 (o 1y disk BASIC

interpreter
approx. 40 k bytes

(&HAO000)
BASIC work area

approx. 14 k bytes

(&HD800)
CPIM (BDOS, BIOS)

approx. 10 k bytes

&HFFFF

e The highest memory address of the Sony disk BASIC interpreter or
the lowest memory address of the CP/M differs among the versions.
The addresses in () are the approximate value.

The addresses &H6 and &H7 indicates the start address of the CP/IM
of your version. Using a PEEK function, the lowest memory address
of the CP/M can be obtained.

PRINT HEXS$(PEEK (7) * 256 + PEEK (6) -1, 4)
The lowest address of the Sony disk BASIC work area can be obtain-
ed by calculating from the free memory area using the FRE func-
tion.

The usable Sony disk BASIC work area (low and high memory ad-
dresses) is limited when MCLEAR command is executed.

When Sony disk BASIC is used, the continuous area between the low
and high memory addresses is divided into several segments as
follows :

)



Low

memory Stack segment

(CPU stack)
(Expression evaluation stack)
(Control stack)

Program segment

Text segment

Variable segment

String segment

) Free space
High
memory | Scratch space

Stack segments
This is the system stack area.

Program segment
The file loaded with LINK is stored.

Text segment

The Sony disk BASIC program is stored after conversion to internal
codes. A statement entered in the direct command mode is also
stored, but cleared after execution.

Statements entered by the 1 or 2 command in the debug mode are
stored.

Variable segment

The pairs of names and values of all variables that appeared during
execution of the Sony disk BASIC program are sequentially stored.
See the next page and after for the formats of the values in the
memory.

String segment

The contents of character strings, values of string variables, are
stored. Garbage collection is performed when FRE (* ") is used or
when the memory becomes full.

Scratch space
This is a temporary buffer used for evaluating an expression. Opera-
tion is performed using this buffer.




INTERNAL REPRESENTATION OF NUMERIC
AND STRING DATA

For Sony disk BASIC, integer, floating-point, and string data are )
stored in the memory as follows :
Integer type
Low memory
( 8 low-order bits !
2 bytes
8 high-order bits v
High memory
Example: 12345 (&H3039) —12345 (&HCFC7)
&H39 &HC7
&H30 &HCF
Floating-point type
Low memory
t S
([ s I EXP M1to M14: One digit of )
T fixed point part of
M1 ! M2 &HO to &H9
M3 : M4 (BCD: Binary Coded Decimal)
t S: Sign of fixed-point part
8 byles M5 | M6 0: Positive
y M7 ; M8 1: Negative
T
M9 | m10 EXP: Exponent part
M11 } M12 Offset = &H40
T &HO1 £ EXP £ &H7F
M13 | M14 (The decimal point is between M1 and M2.)

)
High memory

Therefore, if S=0:
[M1x10° + M2x10-1 + ... +M14x 10-13] x 10EXP-&H40

ifS=1:
—[M1x10° + M2x 107! + ... + M14 x 10 ~13] x 10EXP-8H40
However, if the data is 0, all eight bytes are &H00. )



Example: 1.23456E3

String type

-3.21E-3

&H43 = 01000011 &HBD
&H12 Sign &H32
&H34 &H10
0000011 «3

&H56

+ 1000000 « Offset &Hoo
&Hoo 1000011 &H40 &Hoo
&H00 &H00
&H00 &H00
&H00 &H00

Low memory

Character string length *
3 bytes Starting address of the memory
storing the character string
Character string
E
| '
High memory
Example: “TOKYO”
Low memory
&HO05 ’
&HO00
&HCO
&HC000 &H54 |
&H4F
Character code of
8H4B character string
&H59
&H4F 1
High memory

= 10111101
Sign

1111101 < -3
+ 1000000 < Offset

1 0111101 &H40



4. FOR TO NEXT LOOP PROCESSING
AND RELATIONSHIP WITH GOSUB

When FOR to NEXT and GOSUB to RETURN statements are executed,
the control stack of the stack segments allocated in the memory is
used. FOR and GOSUB statement processing, and stack states are
explained below.

Execution of GOSUB
Put the line number G in the program to which control must return
after execution of a subroutine.

Control stack Control stack

] Execution of GOSUB

]

Execution of RETURN

If G isinthe place indicated by the control stack pointer, program ex-
ecution will return to line number G. If G is not found, G will be
searched for repeatedly until it is found.

Control stack Control stack

| G <

‘ :
‘ Execution of RETURN
L] ]

If G cannot be found at last, the “RETURN without GOSUB”’ error will

occur.

1) < mark indicates the stack pointer.



Execution of FOR

Checks whether there is F with the same line number as the number
of the current FOR statement between the pointer position and the
position where data other than F is stored.

If there is F with the same line number, the pointer will be moved
there and clear the stack up to that point.

If there is no F with the same line number, the F with the line number

will be put.
Control stack Control stack
G G
F10 _ RSOGO 4=
 F0 |
F30 <+
| Execution of FOR whose
| line number is 10
Control stack Control stack
| Y.
I I G
F10 | F10
F20 . F20
F30 - F30
| Execution of FOR whose F40 e
| line number is 40

Execution of NEXT

Checks whether there is F with the corresponding line number bet-
ween the pointer position and the position where data other than F is
stored. If F is found, it will transfer control to F, the beginning of
the loop. If F is not found (data other than F is found or the stack
becomes empty), the “NEXT without FOR” error will occur.

Control stack Control stack
_—— T
Eloa =
o

I T e
|
|

‘ Execution of NEXT
which corresponds to |
{ J FOR of line 10 L




Examples
Here, explains the execution of the example programs and the state

of control stack.

Example 1:
1B FOR =1 T 18 ¢ GUOTO 280
ol OFORr I=! T 1Hd r SOTO 148 H
Execution of Execution of Execution of
Initial state FORI= 1TO 10 FORJ= 1TO 10 FORI= 1TO 10
GOTO GOTO
20 10
F10 <= F10 F10 e
F20
GOTO 20
(Endless loop)
Example 2:
g FOR I=1 TO 1@
28 GOSUE 168 :rNEXT I
Execution of Execution of Execution of
Initial state FORI= 1TO 10 GOSUB 10 FORI= 1TO 10
it d= B b2 —

<

Fl0 e F10
> = T

» Execution of
\ 4 GOSUB 10

1]

F10
“Out of memory” ‘%E% G

F10




Example 3:

i@ FOR I=1 TO 18
z@ FOR J=1 TO 1@
38 GOTO 54
48 MEXT J
58 NEXT 1

Execution of Execution of Execution of
Initial state FORI =1TO10  FORJ = 1TO 10 NEXT |
e P — coTo
I | 50 «
i F10 <+ F10
‘ = | -> T 4 = ena
When
LQ u L - L I >10
4* When | £ 10 J
Example 4:
13 FOR I=1 TO 1@
ZR GOSUB 164
28 MNEXT 1
48 ERND
i@a GOTO =z
Execution of Execution of Execution of
Initial state FORI = 1TO 10 GOSUB 100 NEXT |
N L [ { -
e _:J
F10

F10 |4 _F10
-> -> G j«e G |«NoF!Il

A

.
“NEXT without FOR”




5. MACHINE LANGUAGE
SUBROUTINE

There are two types of machine language subroutines : A user routine
and a routine loaded from a device with a LINK command. Both
routines can be called from Sony disk BASIC with a CALL statement.
When control is transferred to a machine language subroutine with a
CALL statement, the variable values used can be transferred to the
subroutine. Moreover, values can be transferred to a subroutine, and
the subroutine execution results can be returned to Sony disk BASIC
with an ANN function.

TRANSFERRING VALUES TO USER ROUTINE WITH
A CALL COMMAND

Arrange the variables or constants to be transferred in a CALL state-
ment. When the CALL statement is executed, the starting address of
the memory storing the variables or constants to be transferred is set
in the CPU register. The setting in the CPU register depends on the
number of values to be transferred. Up to 10 values can be transferred.

Three or fewer values

Register A Number of values to be transferred
Register HL Starting address of first value
Register DE Starting address of second value
Register BC Starting address of third value
Register IX Starting address of type list
Example:
CAalLL SUBROUT<I,J,K?2
Register Memory
A &HO03
HL
DE Value of |
BC Value of J
1X
Value of K
Type list

)



Four or more values

Register A Number of values to be transferred
Register HL Starting address of first value
Register DE Starting address of second value
Register BC Starting address of the starting address list of
third and succeeding values
Register IX Starting address of type list
Example:
CaLL SUBROUTICI (J,K, L, M2
Register Memory
A &H0S Value of |
HL Value of J
DE Value of K
BC Value of L
IX Value of M
Starting address of K
Starting address of L
Starting address of M
Type list
Type list

The type list is generated according to the types of the values to be

transferred when the CALL statement is executed.

Type list structure

Memory

Type of first value

Type of second value

Type of third value




Type list contents

&HO1 Integer type

&HO04 Floating-point type

&H08 String type

&H40 | Omitted

Example:
Call SUBCIM,J#,, K$D

&HO1

&H04
&H40
&HO08

TRANSFERRING VALUES WITH A CALL COMMAND
TO A MACHINE LANGUAGE SUBROUTINE WHICH
IS LOADED WITH LINK

Arrange the variables or constants to be transferred in a CALL state-
ment. The machine language subroutine loaded with LINK has a type
descriptor, which is a type list of values to be transferred from Sony
disk BASIC to the subroutine. Values are transferred only when the
types of the values arranged in the CALL statement match or can be
converted to those indicated by the type descriptor. When type con-
version is impossible, an error will occur indicating “Type mismatch”
(for numeric and string types) or “Overflow” (when floating-point type
is converted to integer type).

The starting addresses of the memory storing the values after conver-
sion (if there is a conversion) is set in the CPU register like an ordinary
transfer to the machine language subroutine, as explained in the last
section; however, the type list lists the types of the values specified
in the CALL statement, not the types of the values after conversion.

)



Type descriptor structure and contents

Structure
Type of first value
Type of second value
Type of third value
i
1
1
i
&HO00
Contents

&HO00 No value to be transferred

&HO1 Integer type

&H02 | Unsigned integer type

&HO04 Floating-point type

&HO05 1-byte type

&HO08 String type

&H80 No type check

When omission is possible, add &H40 to each value.




Type conversion of the data to be transferred
[Data type arranged in CALL statement |

[ Value of type descriptor |

&H40
(Omitted)

&HO08
(String type)

&H04
(Floating-
point type)

&HO1
(Integer type)

&H80
(No type
check)

O

O

O

O

&H48
(String type,
can be omit-

ted)

&H45
(1-byte type,
can be omit-

ted)

*1

*4

&H44
(Floating-
point type,
can be
omitted)

*5

&H42

(Unsigned in-

teger type,
can

be omitted)

*2

&H41

(Integer type,

can be omit-
ted)

*3

&H08
(String type)

&HO05
(1-byte type)

*1

*4

&H04
(Floating-
point
type)

*5

&H02
(Unsigned in-
teger type)

*2

&HO01

(Integer type)

*3




Meaning of symbols used in this table are as follows:

O:
X:

*1:

*2:

*3:

*4:

*5:

Transferred as it is
Type conversion is impossible ; an error occurs

Rounded to the nearest whole number
Conversion is possible if the rounded value is from 0 to 255.

Example: 049 — 0 (&HO00)
254.5 — 255 (&HFF)
300 — Error

Rounded to the nearest whole number
Conversion is possible if the rounded value is from
—32768 to 65535

Example: -32768.5 — —32768 (&H8000)
32767.49 — 32767 (&H7FFF)
65535.49 — 65535 (&HFFFF)

—65535 — Error

Rounded to the nearest whole number
Conversion is possible if the rounded value is from
—32768 to 32767.

Example: -32768.5 — —32768 (&H8000)
-05 = 0 (&H0000)
32766.5 — 32767 (&H7FFF)

65535 — Error

0 to 255 are transferred as they are. Other values cause errors.

The integer type is converted to floating-point type.



Example: When the subroutine (SUBROUT) loaded with LINK
receives three values in the following sequence—integer, floating-
point, and string—and the second and the third values may be omit-
ted, the type descriptor of SUBROUT must be as follows:

&H01
&H44
&H48
&H00

)

CalLlL SUBROUTCZ,%,1880
is executed, the values can be transferred by setting the registers as

follows :
Low memory

4

&HC000 &H09 1
A: 3 / &H00 )-9 Integer type
HL: &HC000 R —

&HC100
DE: &HC100 — &H10

BC: Indefinite
IX: &HC200 &HO00

Floating-point type
100

&HC200 &HO04
&HO01
&H40

High memory

If the subroutine does not have a type descriptor, the following values
will be transferred when

Call SURBRGUTCE.9,1@8)

is executed :



Low memory

- &HC000 &H40 1
A: 2 / &H89
HL: &HCO00 &H00 Floating-point type
&H00
DE: &HC100 &HO0 89
BC : indefinite &H00

&H00
IX: &HC200 &H00

&HC100 2H64 Integer type
&H00 }‘°°

&HC200 &HO04
&HO1

High memory

CALLING A SUBROUTINE WITH AN ANN
FUNCTION

Use the ANN function to return the subroutine execution results to
Sony BASIC.
First, define the subroutine starting address in the DEF ANN
statement.

DEF ANN N = starting address
N is an integer from 0 t0 9, and up to 10 subroutine starting addresses
can be defined as ANN functions.
Then, specify

=N N T 2

using the ANN function; the following is set:

&HO01: Integer type
Register A Type of value of | | &HO4: Floating-point type
&HO08: String type

Register HL Starting address of the memory storing the value of |




The value of | is transferred to the subroutine starting with the ad-
dress defined as ANN N, and then the subroutine is executed. After
execution the values set in CPU registers A and HL are given as the
ANN function value when they return to Sony disk BASIC.

Register A Type of value to

be returned &H04 : Floating-point type

<&H01 or &HO02: Integer type
&HO08: String type

Start address of the memory storing the value returned
Register HL | (Register A: &HO01, &H04, &H08)
Value returned (Register A: &HO02)

Example: Assume that a certain subroutine starts with address
&HCO000. When

DEF ANN 8=&HCBO68

is executed, the above subroutine is defined as ANN 0. If
the following is specified:

IT=aMNN B8

the CPU register will be set as shown below, and control
will be transferred to the subroutine starting with address

&HCO000.
Register A: &HO1 SHBA0O SHOE
Register HL : &HBAOO H00 } Value of A%
&HC000
Subroutine




If the CPU register is set as shown below after execution
of the subroutine:

Memory
Register A: &HO02

Register HL : &H0010 &HCO000

Subroutine

Control will return to Sony disk BASIC, and the value of
register HL (that is &H0010) will be returned as the value
of ANN 0, because register A is &H02, &H0010 will be
assigned to the variable I.

TO OCCUR A BASIC ERROR DURING EXECUTION
OF THE MACHINE LANGUAGE SUBROUTINE

When the control is transferred to the machine language subroutine,
the Sony disk BASIC interpreter pushes its error routine address into
the stack, then pushes the normal return address.

When the control returns to the Sony disk BASIC program from the
subroutine, the normal return address is popped and is referred. If a
pop of the normal return address has been executed in the subroutine
and the control is returned to the Sony disk BASIC program, the error
routine address is popped and the control returns to the BASIC error
routine in the interpreter. The error whose error number is specified by
the contents of the A register at that time will occur.



6. FORMAT OF THE LINK MODULE

A LINK command can be used to load files having the following for-

mat:
Standard label? } File header
Module header? } Header of one module
Entry table® Table indicating entries to each routine
Module
Program® Processing routine

] Relocatable information

Bit map®
ap (for relocatable program)

Module

~~

Module header } Next module header

Entry table Table indicating entries to each routine

]

1) Standard label
When a file is generated on a device except a disk

32 bytes

1 byte_“_

8 bytes

3 bytes

6 bytes

1byte ¥

13 bytes

&H03

File name File name
(Blank : " Space code)

Type }Type
(Blank : Space code)

Used by the system

Command flag ‘Command string None: &HO0

&HO00 Exist: &H80
&HO00
&HO0
&HO00

&H00 Used by the system
&HO00
&HO0

)



When a file is generated

on a disk

1 byte &H83

&HO00

2 bytes &H00 Used by the system

1 byte Command flag } Command string None : &H00

&HO00
&H00
&H00

17 bytes

&HO00
&H00

&HO00

&H00
&H00
&HO00
&HCO0

&HO00

&HO00

Exist: &H80

13 byte &H00 Used by the system

2) Module header

2 bytes Next module
1 byte Type
1 byte Device used

2 bytes Module length

2 bytes Header length

Loading starting
2 bytes address

3) Entry table

} This module is at the end of the file: &HO0000

This module is followed by another module : &HFFFF

} Relocatable : R, absolute : A

} SMC70: 1

} Length of one module (excluding the next module and bit map)

Length of one module header (excluding the next module)

Relocatable : Address offset &H0100
Absolute : Absolute address to load a program

Less than Routi Processing routine name
8 bytes outine name (Write &HOO at the end of the routine.)
&HO00
2 bytes Routine pointer ]Entry pointer to processing routine
2 bytes Argument pointer ] Pointer to the type descriptor

Routine name

(type list of the values to be transferred
to the processing routine)

&HO00 ] End of entry table




100

4) Program

Routine pointer

Routine

Argument pointer-

Type descriptor

&HO00

Routine

Type descriptor

}

Processing routine code

Type list of the values to be transferred
to the processing routine
Integer type : &HO1
Unsigned integer type : &H02
Floating-point type : &H04
1-byte type : &HO5
String type : &H08
(If omission is possible, add &H40 to each
value. Enter &HB80 for a value of any type so
long as it is transferred. Enter &H0O if there
is no value to be transferred.)

5) Bit map (only for relocatable program)

Each 1-bit data in the bit map indicates whether relative processing

is to be performed for each program byte.
Relative processing required: 1
Realtive processing not required: 0

Example:

When a file is loaded with a LINK command, the file name and type

JP 200

C3 00
0 0

02 ... (Code)
1

... (Bit map)

indicated by the standard label are used.

When a subroutine is called with a CALL command, the routine

name in the entry table is used.

)



7. 110 PORT ASSIGNMENT
BUILT-IN /0

—— Port
Application number
Character RAM &HO0
to
&HO07
Attribute RAM &HO08
to
&HOF
PCG &H10
Display to
control &H17
Graphic RAM &H80
to
&HFF
CRT controller &H18
&H19
Display mode switching &H20
Border area control &H23
Keyboard data &H1A
Keyboard
Keyboard status/command &H1B
Printer output data &H22
Printer Printer strobe &H1C
&H1D
Printer status &H1D ]
Send/receive data &H26
RS-232C Mode/command/status &H27
Interruption &H1E
&H1F
Write data/addressing &H24
Timer
Reading &H25
60 Hz interrupt control &H21
Others -
Various status and control data| &H1C
&H1D

.(VRAM
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EXTERNAL INTERFACE INPUT/OUTPUT

110 device

Port number

Floppydisk control

No. 1

&H30
to
&H34

No. 2

&H28
to
&H2C

RS-232C

No. 2

&H2D
to
&H2F

No. 3

&H35
to
&H37

Cache disk unit

&H38
to
&H3B

RGB superimposer

&H3C

|EEE-488 interface

&H40
to
&H47

Auto start ROM

&H70

|IEEE-488 interface ROM

&H74

ROM pack
Reserved

&H75
&H76

Others

&H71 to &H73
&H77 to &H7F

System reserved

&H3D to &3F
&H48 to &H51
&H54 to &H5B

Not used

&H52, &H53
&H5C to &H6F




8. VIDEO RAM ADDRESS

Refer to the “Hardware Reference Manual” for details.
Character display screen (CRAM)

@ 80 characters x 25 lines mode

0000 | 0001 | 0002 | 0003 | 0004 | 0005 004D| OO04E| O004F

0050 | 0051 | 0052 | 0053 | 0054 | 0055 009D | OO09E | O09F

A

\\
\\
\

|
/

0780 | 0781| 0782| 0783 | 0784 | 0785 07CD| 07CE| 07CF

ENNINESE

ARAM address = (CRAM address + &H0800)
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@ 40 characters x 25 lines mode,

0000

0002

004C

004E

0050

0052

009C

009E

]
\

0780

0782

07CE




Graphic display screen (GRAM)

@ Low-resolution mode (160 x 100 dots)

Page 0

8000 | 80b2 | 8004 | 80D6 | 8008 | 80DA / / 809A | sosc | sogE
AdGO | Ado2 | AQOe | A0S | Ado | AdoA / / AGOA | AGBC | AG9E
cao | owa | oo | cion | oo | own | | [ | oom | cmo | owe
75?2060 | eop2 | Eoos | eoos | Edos | Eooa I l E0DA | EODC | EODE
sopo | aoaz | sons | sons | sows | soaa | [ [ | s34 | eric | eide
[ AGR0 | AGAz | AGA« | AdRe AQAB | AGAA afsa | afac | afse
COAO | COA2 | COA4 | COms | COAs | COAA CfaA | cfac | ofle
E0AO | EOA2 | EOA4 | EOA6 | EGAB | EOAA E13A | E13C | ERE
T N 771

; f . . HinlE . :
800 | eFb2 | 8FD4 | 8RO | 8FOB | &FDA \ 8FBA | BFOC | 8FBE
AF00 | AF02 | AF04 | AFOG | AFOB | AFOA AF9A | AFBC | AFSE
CFO0 | CRO2 | CFo4 | CF06 'cr-;'oa CFoA } CF9A | CFBC | GF9E
jéF:OB EF02 | EF04 | EFOG | EF0B | EFOA / / EFBA | EFBC | EFSE
Page 1

8001 8003 | 8obs 8007 sopo | sopB sops | 8OBD | 80D
Agor ;xtlfroa | ;oo: 7 -AQ;‘; Ados | AcoB Ados | AGD | AdoF
e | n | can | oo | owe | cim -
| eon Eo;oav ;os- | ‘50;7 75;209 €608 |

goa1 | 80as | soas | soa7 | 80A9 | 80AB
) .A-QM AGA3 | aohs | aGa7 | Adho | AdaB

coar | coas “co:s- 1 COEA; I oo;s; _&:ZA; i

EoA1 | E0as | Eoas | eoa7 | Eoa9 | EdaB
L N I Ll

8FO1 8F03 8R0S BF';07 eF;os eﬁ:os \ \ 8F;89 BF;SD 8F;9F
AFO1 AFO3 | ARO5 | AF07 AF;OQ AF0B AF9B AF;QD A%QF_
cFo1 cFo3 | CFO5 céo; | 259 c#oawr cr-?sa CI%QDA CFQ;
€Fo1 EF03 EF05 EFO7 EF09 EF0B / EF;QB e%so EF;QF—




9000 9002 9094
i 8000 | BOo2 | Boos
Do0 | Doz | DOo4
 Fooo | Fooz | Fooa
soiAo 90A2 | 90A4
| Boao | Boa2 | Boas
DOAO | DOA2 | DOA4
FOAO | FOA2 _';&Ar

9F04 | 9FO6 sta 9FDA :
BF04 | BF06 ”BFEOB BFOA T
DF04 | DFOs | DFos | DFoA ' DF;QTA DFOC | DF9E
FF04 FF‘:OG' FF08 | FFOA i ‘o |
Page 3 )
9001 9003 so;os 9007 90?;)9 9008 90;93 909D 909F
i é®1 B(joa 'Brozas 8007 Bo:os{ 808 Bésa Béso BOQF ]
oot | ooos | poos | odor | poos | ooos | DB | DO9D | DooF
" Foot Ft,;joa FO05 | FOO7 77#6:05 | F&o; N Fésa FO?9D7 FdsF
90A1 | 90A3 | 90A5 | 90A7 | 90A9 | 90AB 9138 | 913D | 913F
| Boat | B0as | Boas | sda7 | Boae | mdaB giss | Biam | BisF
| oAt | DOA3 | Doas | Doa7 | oome | ooas || | | pise | pisp | DisF
FOA1 | FOA3 | FOAs | FoA7 | Foae | FoaB | Fis | Fiap | FisF |

9F01

BFO1

DFO1

FF01




@ Standard mode (320 x 200 dots)
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u_om<_mm”u<nm¢<ommu_<_mmw_<<m“u< _mom<”<o”u<mow_<oo“u<gw<€o"m<mor_<vo”u<no”u<1momu<_ow<omw\.
u_m..".%mawu_moowmommum_monuo:uum _monuazo“uwmof:otzow%o”u_mno”umqo“umnoam_wawuo—o”umco”um
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= T L
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© High-resolution mode (640 x 200 dots)
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O Super high-resolution mode (640 x 400 dots)
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9. CHARACTER/KEY CODE TABLE

Decimal d:c‘:ai)::.al Character] Decimal dggi)::;l Character |Decimal d:‘:i)r(:;l Character

0 0 NUL 48 30 0 96 60

1 1 F1 49 | 31 1 97 | 61 a

2 2 F2 50 32 2 98 62 b

3 3 tF5 51 33 3 99 63 [o]

4 4 F3 52 34 4 100 64 d

5 5 tF4 53 35 5 101 65 e

6 6 F4 54 36 6 102 66 f

7 7 AF4 55 37 7 103 67 o]

8 8 BS 56 38 8 104 68 h

9 9 TAB 57 39 9 105 69 i
10 A LF 58 3A : 106 B6A j
1 B F5 59 3B ; 107 6B k
12 C AF5 60 3C < 108 6C |
13 D RETURN 61 3D = 109 6D m
14 E CLR 62 3E > 110 6E n
15 F INS 63 3F ? 111 6F o}
16 10 AF2 64 40 @ 112 70 p
17 1M DEL 65 41 A 113 71 q
18 12 *F3 66 42 B 114 72 r
19 13 AF3 67 43 C 115 73 S
20 14 HOME 68 44 D 116 74 t
21 15 tF1 69 45 E 117 75 u
22 16 -« 70 46 F 118 76 v
23 17 t 71 47 G 119 77 w
24 18 tF2 72 48 H 120 78 X
2% | 19 - 73 | 49 | 121 | 79 y
26 1A AF1 74 4A J 122 7A z
27 1B ESC 75 4B K 123 7B {
28 | 1C : 76 | 4c L 124 | 7C !
29 1D HELP 77 4D M 125 7D }
30 | 1E 78 | 4E N 126 | 7E ~
31 1F 79 4F 0 127 7F RUB
32 20 SPACE 80 50 P ouT
33 21 ! 81 51 Q F1- F5 ... Function keys 1-'5
34 22 82 52 R tF1- 1F5 ... + Function
35 | 23 # 83 | 53 s kays 1-5
36 24 $ 84 54 T AF1- aF5.. CTRL +
37 25 % 85 55 u Function keys 1- 5
38 26 & 86 56 \
39 27 ! 87 57 w
40 28 ( 88 58 X
41 29 ) 89 59 Y
42 2A * 90 5A Z
43 2B + 91 5B [
4 | 2 , 92 | sc \
45 2D — 93 5D ]
46 2E . 94 5E "
47 2F / 95 5F —

)



10. SONY DISK BASIC
RESERVED WORD CODE
ASSIGNMENT

8 9 A B C D
0| FOR OFF DEF ANN  CLOAD CHAIN LJUST
1|TO DATA CLEAR A GO TO RJUST
2|STEP RESTORE INPUT * WHILE DIR
3 NEXT REM PRINT ! WEND ERA
4/GOTO SEND RECEIVE  MOD RESUME RENAME
5|CLOSE OPTION BASE  OPEN \ REM DEBUG TYPE
6/ GOsSuUB RUN ! + SWAP USER
7|RETURN  STOP LIST - USING EXIT
8|IF END LLIST < DEF DISK RESET
9| THEN CONT EDIT = MERGE LOG IN
Al ELSE SYSTEM DEBUG > LOAD
B| LINK DIim NEW NOT SAVE
Cl: LET DELETE AND RECORD
D| CALL DEF FLT RENUM OR AS
E[ON DEF INT AUTO XOR GET
F| READ DEF STR CSAVE KEY LIST  PUT
With &HFE With &HFF

8 : 9 A 8 9 A B

0| POKE PLAY APUT 0|ABS PI DATE$ PROG
1| OUT CURSOR  EVAL 1{INT LEN TIMES SPACES$
2| RANDOMIZE GPLOT ERROR 2|FIX ASC APOINT COND
3| MCLEAR BOXF CIRCLE 3|CFLT VAL GPOINT STRING$
4| BOXE PAINT BEEP 4|SGN INSTR CSRCLM FN
5| CCLEAR GGET GMODE 5|SIN LEFT$ CSRLIN REPLACES$
6|/ CCOLOR DEF FONT GPLANE 6/COS RIGHT$ CPOINT PENCLM
7| GPUT DEF KEY  GLOCATE 7|TAN MID$ ANN PENLIN
8| CONSOLE PEN READ PAUSE 8(ATN CHR$  CINT GPOSX
9 LOCATE SET TIME 9|TAB STR$ DAY$ GPOSY
A| GCLEAR WIPE A|VINP HEX$ PENX PEN
B| GCOLOR SET DATE ACLEAR B|LOG INKEY$ PENY IRND
C| DRAW CPLOT FONT RESET C|LN INP CADR EOF
D| vOouT CGET D|EXP PEEK ERL REC
E| MOTOR CPUT E|SQR FRE ERR
F] LINE AGET F|RND VARPTR SETQ
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11. COLOR CODE TABLES

CHARACTER DISPLAY SCREEN

Character color codes

Code Character color Code Character color
0 Black 4 Red
1 Deep blue 5 Brilliant pink
2 Bright green 6 Yellow
3 Turquoise 7 White

Background color codes

Code Background color
0 Transparent
1 White
2 Black
3 Complementary color

Attribute codes

Character and back-

Code Character blinking ground colors
0 No As specified
1 No Inverted
2 Yes As specified
3 Yes Inverted

—



C

()

Color codes
Standard or low resolution mode

GRAPHIC DISPLAY SCREEN

Code Color Code Color
0 Black 8 Dark green
1 Deep blue 9 Moss green
2 Bright green 10 Salmon
3 Turquoise 11 Tan
4 Red 12 Ash blue
5 Brilliant pink 13 Light blue
6 Yellow .14 Pale pink
7 White 15 Gray

High resolution mode

Code Type O Type 1
0 Black Black
1 Red Red
2 Bright green Bright green
3 White Deep blue
Super high resolution mode
Code Color
0 Black
1 White
Modes
Code Logical operation
0 No logical operation (specified color is displayed)
1 NOT of current color (specified color is ignored)
2 AND
3 OR
4 XOR

113
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If a value outside the range indicated in the tables is specified, the
following value will be assumed to have been specified.
Character display screen
Character color code: (specified value) MOD 8
Background color code: (specified value) MOD 4
Attribute code: (specified value) MOD 4
Graphic display screen
Color code:
(specified value) MOD 16 in standard or low resolution mode
(specified value) MOD 4 in high resolution mode
(specified value) MOD 2 in super high resolution mode
Mode of logical operation: An error will occur.
If the value of a color code, attribute code, mode, or coordinate in a
command or function has figures after the decimal point, it will be
rounded to the nearest whole number.



12. SCREEN MAP

- i reen
1) 40-character mode character display sc . COORDINATES

o | t[2[s[als[e[7[e[oJw|[n[we]nlw]ws]w[i7]w]w]2

[

Y-COORDINATES

20

21

22

23

24




2) 80-character mode character display screen
X-COORDINATES

o [1[2[3[4[s5[6]7[8]9]t0]11]12)13]14[15[16[17[18[19]|20]21)22]|23]|24]|25]|26|27|28]|29]|30|31 32333435353}38394041424344““474849505| 52|53[54155(56|57|58|59|60[61{62|63|64|65|66|67|6869|70|71|72]73| 74| 75|76

Y-COORDINATES

20

23

24




3) Graphic display screen (standard resplution, without cdmpensation)
X-COORDINATES
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Y-COORDINATES

4) Graphic display screen (standard resolution, with compensation

)
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SONY: SMW-7011

ADDENDA

DEMONSTRATION PROGRAM

This Sony disk BASIC disk includes a program for demonstration
named “DEMO.BAS”.

After starting Sony disk BASIC, execute
LOAD “DEMO.BAS”

so that you can run the program.

FUNCTION KEY PANEL

The supplied panel is to be put on the keyboard as illustrated below.

Initial definition of each key is indicated and you can use the keys
easily.

Sony Corporation  Printed in U.S.A. ©1982 0-751-414-01



: SMW-7011
Sony Corporation Printed in Japan 3-773-304-21 (1)





