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FOREWORD

The EPSON HX-20 Portable Computer is the ultimate in personal computers — a complete
desktop personal computer system miniaturized to fit in a briefcase. To take full advantage
of this portability, the hardware and software features listed below have been incorporated
in its design. e

This manual provides a detailed explanatlon -of one of those features, the unique EPSON
developed BASIC, and it is hoped that the user will profitably use this volume as a reference
for programming as well as for further application software development. To these ends,

we have edited and prepared this manual with ease. of reference and use in mind.
i 3

Features

1. The RAMSs are backed up with batteries so that programmes and data stored in the RAM
are protected against loss even when the power switch is turned OFF. Programme
execution is possible upon power application.

2. The memory space is divided into five programme areas, each capable of storing a
separate BASIC programme. Each programme can be selected from the menu for
immediate execution.

3. The 5 programmes in the menu are managed independently, so that the creation of a
new programme or the editing of the existing programme does not affect other
programmes in the memory.

4. The HX-20 features an 80-character (20 char. by 4 lines) liquid crystal display (LCD). A

virtual screen for larger than the L.CD screen can be specified by a WIDTH command and

the capacity to scroll freely in any of the four directions enables the user to perform
screen editing of the large internal screen beyond the physical limitations of the LCD.

All operations of the optional microcassette drive can be controlied under BASIC.

6. In addition to the programme areas, the HX-20 is provided with a RAM file area to
facilitate data storage, as well as data transfer between programmes.

7. By connecting an optional TF-20X terminal floppy unit to the HX-20, DISK BASIC can be
run.

o
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NOTICE

In those countries where no display controller is available, this manual should be
used making the following changes.

CHAPTER 1 Introduction to, HX-20

The following sections should be read disregarding any reference to the external
display or display controller.

1.3 Text and graphic screen

1.4 Text screen

1.6.2 Moving the physical screen
1.7.7 Screen

CHAPTER 3 Commands and Statements

COLOR
This command cannot be used without the display controller being connected to
the HX-20.

Any reference to the external display or display controller in the foliowing
commands should be disregarded.

CLS
GCLS
LINE
PRESET
PSET
SCREEN
SCROLL
WIDTH
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1.1 Initialisation and BASIC

Unlike other personal computers, the memory space of your HX-20 Portable Computer is
divided into 5 programme areas where 5 BASIC programmes can be stored independently.
These programmes will be retained in the memory without any change even if you turn
OFF the power switch of the HX-20. The HX-20 incorporates a menu function to enable any
of the stored programmes to be executed with a single-touch key operation. Turn ON the
power switch, and the menu will appear on the LCD screen as follows.

The menu displays numbers and the functions (i.e., programme names) which can be
executed when you press the corresponding numeric keys. When power is applied to the
HX-20 for the first time, only two functions will appear on the LCD screen as shown above.
"CTRU/@" at the uppermost line of the display indicates that you must press the key
while holding down the key.

NOTE:

If you select a character set other than that for USA, England, Italy or Spain, the following
symbols will appear in lieu of “@".

USA France | Germany | Sweden
@ a § E

The character code and function of each of these keys is the same as “@" and the
corresponding character for each character set should be pressed while holding down
(9119 key. (See Section 2.4, Character Sets, for details.)
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If you do this followed by the date and time setting described later, your HX-20 will be
initialised. This state is called “cold start”. {You must initialise your HX-20 by cold start
when you turn ON the power switch for the first time after purchase.) To execute EPSON
BASIC, press numeric key “2".

EPSON BASIC U-1.8
Copdrisht 1982 by
Microsoft & EPSON
Ei: - @ Bytes

When BASIC is executed, the programme area No. 1 is always selected. The message "0
Bytes” following “P1:” indicates the length of the programme stored in the current
programme area. In this case, as no programme has been stored in program area No. 1, the
value displayed is “0” bytes.

1.1.1 Menu

If you name a programme that you have written in BASIC with a TITLE command, the
programme name will appear in the menu on the display. This means that the programme
name has been registered in the menu.

5 programmes registered in the menu are numbered 3 through 7, respectively. Any of
these programmes will be executed directly (without using LOGIN and RUN commands)
whenever you press the numeric key corresponding to the programme number.
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When you call the menu after all the programme names have been registered, the screen
will scroll up to show you the programme names gradually as all the programme names
cannot be displayed at one time in the LCD display window. After the display of all the
programme names, it will then return to the first name “1 MONITOR", indicating that the
HX-20 system has returned to command level. If you press key at this moment,
the current display is switched with the display outside the physical screen to show you the
remaining programme names. Pressing key will return the display to the initial
screen. |If you press and keys, the screen will move backwards.

key RETURN )

Initializ=
[a] s

NOTE: :

The numbers assigned to the programmes are used only for menu display and the K
command of the MONITOR, and have no direct connection with the programme area
numbers used by a LOGIN command. Also, these numbers may change. upon registration
of other programmes in the menu.

The K command of the MONITOR makes the HX-20 ready for direct programme execution
without requiring any other operation immediately after the power switch is turned ON.



1.1.2 Cold start

When LM key and “@" key are pressed while the menu is being displayed, the HX-20
will ask you to input the date and time.

' EEEEEEREERNREEREEREN

Enter DATE and TIME
_NMDDV?HHNMSS&

Press BREAK +to abort

At this point, if you type the current date in the format “MMDDYY” (month, day and year)
and the current time in the format "HHMMSS” (hours, minutes and seconds) in 12 digits
(24-hour system), and then press key, the HX-20 will be initialised. This state is
called “cold start”. You can correct the time setting by pressing [l key. When the HX-20 is
initialised by cold start, all the memory contents of the HX-20 are cleared and the respective
constants in BASIC are reset as follows. (For details, refer to the applicable chapters.)

CLEAR 200,256
MEMSET &HOA3F

KEY 9, “TITLE"

, "LOGIN”

KEY 1, "AUTO"
KEY 2, “LIST" + CHR$(13)
KEY 3, “LUST" + CHR$(13)
KEY 4, "STAT”"
KEY 5, “RUN" + CHR$(13)
KEY 6, “?DATES$:?TIME$" + CHR$(13)
KEY 7, "LOAD”
KEY 8, "SAVE"
9
0

As previously described, when the HX-20 is cold started, all the data currently stored in the
HX-20 memory are cleared. So please be careful not to cold start your HX-20 unnecessarily.
If you accidentally press and keys, do not set the date and time but press
or key. This will cause the HX-20 to return to the menu display again.

1-4
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1.1.3 Warm start

All the execution of BASIC by other than the cold start is called “warm start”. When the
HX-20 is initialised by warm start, the respective constants in BASIC are reset as follows.
(These are called “default values after warm start”.)

CLEAR 200
SCREEN 0,0
SCROLL 9,0,10,4
WIDTH 40,83
SCROLL 9,0,16,16
WIDTH 40,37.56

} LCD

} External display

If you press key even during the execution of a BASIC programme, BASIC will
enter the warm start state. Therefore, please note that while you are operating the HX-20,
for example, to change the screen size, the default values will be assumed after the menu
has been displayed by pressing key. (The size of the external display, however, will
not be affected by warm start.

1.1.4 Reset

There is a RESET switch, recessed at the rear of the right-hand side of your HX-20. This
switch need not be operated during normal BASIC operation. Never use the RESET switch
except in the circumstances as described below. The only times when you must operate
the RESET switch are those cases where the HX-20 does not respond to key and
the POWER switch (as a result of a programme overrun). In the HX-20, a programme
overrun will never occur unless the HX-20 is operated incorrectly as follows.

® Data rewrite in the system area (memory addresses &H004D to &HOAIF)
¢ Attempt to read the data in the I/O area {memory addresses &H0000 to
&H004D).

® Execution of an incompiétely written machine language programme.

If a programme overrun should occur as a result of one of these operations, turn the
POWER switch OFF immediately and then press the RESET switch.

When you attempt to execute BASIC after depressing the RESET switch, there may be a
case where part of the memory has been rewritten due to overrun. In such a case, the
menu display is disrupted, and your attempts to execute BASIC are not successful. Should
this happen, you must initialise the HX-20 by cold start to clear all the memory contents of
the HX-20. Before executing an incompletely written machine language programme,
always save the data and programmes in the memory to a cassette tape or other external
memory so that even if the memory should be erased, no problem will occur.




NOTE:

While you are operating the HX-20, there may be a case where the message “CHARGE
BATTERY!” wiill suddenly appear on the LCD screen. If this happens, all the HX-20
operations will be suspended and the HX-20 will not accept any inputs. This is a warning
message to tell you that the battery voltage is low. If the battery voltage of the HX-20 falls
below a certain level, the HX-20 will stop its operation to protect the programmes and data
in the memory. If this message appears, turn the power switch OFF and recharge the
batteries as soon as possible.

1.2 Operation of keyboard

The keyboard arrangement of the HX-20 is as shown below. [

[sJeletsTeleleRoloTodolulotaluloTul
PRINTER PAPER 20000000003 0000000 !

OFF __ ON ©00600000060000000
000000000000 0O000D
©CoRCO00U000 00000

PAUSE MENU  BREAK PF 1 PF2 PE3 PEA PFS

IHRERE =l
gD e e
FDIWWWDWHW E

, ,,]

,,,4 P—

S———

NOTE: E
The keyboard arrangement shown above applies to that for UJ.S.A. Refer to APPENDIX E for
England Keyboard. {
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1.2.1 Keyboard modes

The HX-20 has three modes for the input of characters. The characters that can be input in
each of these modes is different.
(1) Uppercase Mode
In this mode, the normal keyboard input is uppercase characters. For example, by
pressing the key marked “A” on the keyboard, the character “A” will be input. If this
key is pressed while holding down key, lowercase “a” will be input. For the
numeric and symbolic keys, the number or symbol appearing on the lower half of the
key will normally be input and the number or symbol on the upper haif of the key will be
input when the key is pressed while holding down key.
For example, when n key is pressed in the uppercase mode, “:” is normally input and
“*" is input if this key is pressed while holding down key. The uppercase mode
is the default mode and the HX-20 is set in this mode every time BASIC is executed.
(2) Lowercase Mode
The HX-20 enters this mode when the key marked 8 is pressed. In this mode,
lowercase letters are normally input and uppercase letters are input by pressing a letter
key while holding down key. The function of the numeric and the symbolic keys
is the same as in the uppercase mode.
{3) Numeric Mode
The HX-20 enters the numeric mode when the key is pressed. The keys which
can be operated in this mode are the numeric keys at the top of the keyboard and the
letter keys which have the numbers O to 6 written in their upper right-hand corner as
well as the symbolic keys (+), (=), (k), (/), (.). {,) and ( ?). All other keys will be
ineffective even if you press them. For the characters assigned for each mode, refer to
APPENDIX E, “Key Assignments for Each Keyboard Mode”.
You can change the mode by pressing one of the keyboard mode keys. However, if you
press the key for the mode which the HX-20 is currently in, the keyboard mode will return
to the uppercase mode. An example of changing key modes is shown below.

Lowercase y Numeric ll y { Uppercase I

is pushed. is pushed. N8R is pushed.

Keys marked in the Figure on page 1-6 are special tunction keys and can be input in

any mode.

1.2.2 Input of graphic characters

Graphic characters can be input in the uppercase mode by pressing the respective keys
while holding down the [elgdil key. For details, refer to APPENDIX E, “Key Assignment for
Each Keyboard Mode".

1-7
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1.2.3 Special functions of CONTROL key

key, when used in conjunction with other keys, inputs control codes that perform
the special functions such as the movement of the cursor on the screen, etc. (For detaits of
these control codes, see APPENDIX G.)

In addition, key has two special functions.

CTRL s

CTRL gEs

Copies the data displayed on the LCD on the built-in microprinter. This
function is the same as a COPY command execution.

Sets the optional microcassette drive in manual operation mode. This
mode will not be entered if the microcassette is not connected. When
the manual operation mode is entered, the display is extinguished and
the tape counter value is displayed in the upper right-hand corner of
the physical screen. In the manual operation mode, the microcassette
operations can be controlled by the programmable function keys
to IdZA as follows.

Fast forward.

Slow forward.

Stops the tape rewind, fast forward or slow forward.

Rewinds the tape.

Causes exit from manual operation mode.

Resets the tape counter value.
(PF6 is input by pressing while hoiding down &R key.)

1.2.4 Functions of special keys

PAUSE

MENU

Used to feed paper into the the buiit-in microprinter.

Used to temporarily stop the programme execution and listing. The
interrupted operation is resumed upon pressing any other key on the
keyboard. In this case, if one of the numeric keys 0 through 9 is
pressed to resume execution, the scrolling speed can be specified.

Used to return the HX-20 to the state prior to BASIC execution. The
menu is displayed and the HX-20 waits for input of your selected
function.
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BREAK Used to stop programme execution or listing. Programme execution
can be resumed by input of a CONT command.

_—

 PF1 B PF5 | You can define the special functions by software in these keys. (For
EE3-LEEI details, see KEY command in Chapter 3.)

RETURN " Used to signal BASIC that input of data in the required units has been
completed. When this key is pressed, the cursor moves to the
beginning of the next line.

GRPH These keys are used to select the keyboard mode.

8 BN These keys are used for screen editing. For details of each key, refer
SC : RN to Section 1.5.

For the built-in microprinter, there is a switch and a [l key. The
microprinter can only be operated when the switch is in the ON
position. For example, even if you execute an LLIST statement or press the key, if the
switch is OFF, the microprinter will not function. The EEflkey will feed
the roll paper into the feed only while it is being pressed.

1.2.5 Auto-repeat function

If the alphanumeric keys are pressed continuously, they have a function to automatically
input continuously. In addition, the following special keys have the same function.

SC: RN H B Ea RETURN



1.3 Text and graphic screens

The HX-20 has two distinct screens that you may use for the entirely different purpcses.
The first screen called a “text screen” is to display characters and the second called a
“graphic screen” is used to draw graphics using such statements as LINE and PSET. These
two screens can be output through two different output devices; one is the built-in LCD
and the other is an optional externat display.

In EPSON BASIC, with a SCREEN statement, you can specify three different methods of
display by combining the two screen modes and the two output devices. When BASIC is
executed, both the text screen and graphic screen are specified for display on the LCD.

18 P=3. 1415926308
28 FOR I=0 TO 119
38 PSETC(I, 16+SINCP*]

When you want to draw lines and dots on the graphic screen, you must use rectangular
coordinates with the upper left-hand corner of the display as the origin. The value of a
horizontal coordinate increases as a point on the X-axis moves towards the right, while the
value of a vertical coordinate increases as a point on the Y-axis moves downwards.
The range of coordinates for the LCD is different from that for the external display. Also, for
the external display, the range of coordinates varies depending on the selected display
mode. In a LINE or PSET statement, the HX-20 does not check to see whether or not the
specified coordinates are actually within the screen. Please pay special attention to the
range of coordinates.
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Mode R
LCD 120 32
External display 4-colour 128 64
High resolution 128 96

NOTE:

The above table indicates the resolution of each display and does not indicate the range of
coordinates. For example, the LCD has a resolution of 120x32 dots. But the specified
values of coordinates must be in the range of 0 to 119 horizontally and O to 31 vertically.

When the external display is set in 4-colour graphic mode, the resolution of the display is 64
dots vertically. But the range of coordinates that you can specify is between 0 and 96,
which is the same as that in high resolution mode. Jn other words, the values of your
specified coordinates do not correspond to the dots on the screen.

Value of coordinates Positions on screen
Q. O
© 1) ——+ 0.0
0, 2) = (0, 1)
{0, 3) —
©. 4) £ 0.2
{0, B) = (0, 3)

Assume that the value of the vertical coordinate to be specified is N and the vertical
position on the screen is V.
The relationship between these two can be expressed by the following formula.

V = 2N\3 (“\" indicates integer division.)



1.4 Text screen (virtual screen)

The LCD screen of the HX-20 is capable of displaying only 80 characters (20 characters x4
lines) at one time. However, by moving the cursor, a new screen may appear one after
another. You can operate the HX-20 as if you are using a large screen..

This is because the HX-20 has adopted the concept of a “virtual screen”. Let's suppose
there is a very large screen inside the HX-20. Commands such as LIST, PRINT are all output
to this internal screen. Now, assume the LCD display as a "viewing window” that allows
you to see only a part of the internal screen. This “viewing window"” can be moved
anywhere on the large internal screen. It cannot, however, leave the bounds of the internal
screen. The same concept of a "virtual screen” also applies to the external display. The
only difference is that the size of the “window"” through which you can see is larger than
that of the LCD's window. As compared with the virtual screen, this “window” on both the
LCD and external display is called the “physical screen”.

Thanks to this virtual screen, you can see statements which were previously input or output
by moving the physical screen. However, if the virtual screen becomes fuil of data, the
screen will be scrolled up by one line for the next display and thus you cannot see the line
overflowed from the virtual screen by moving the physical screen.

i
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LCD
20 characters x
4 lines

Physical
screen

The size of the virtual screen can be specified by a WIDTH command. You can specify the
size of the virtual screen freely within the range of 255 characters per line or 255 lines,
subject to the limitations imposed by the capacity of the memory. {On the external display,
the maximum screen size is 40 characters by 37 lines (i.e., 1,480 characters in total). If too
large a virtual screen is specified, the available programme area will be restricted. With this
in mind, specify the size of the virtual screen as required.

The virtual screen is valid for only the text screen and the size of the graphic screen is fixed.



1.5 Screen edit

EPSON BASIC has a screen edit function to facilitate programme editing. Using this
function, a text or programme line being displayed on the screen can be corrected. The
corrected text or programme line can be entered into the programme by pressing
key. In other words, you can edit a programme that has already been input and
stored in the memory according to the following procedure.

(1) Display the programme to be edited using a LIST command.
(2) Make necessary corrections by moving the cursor.

(3) Press IRIANYIEINE key.

To enter a text into BASIC, you must first press key to inform BASIC of the input
of the text. BASIC will ignore any and all characters or symbols entered until you press
key. When key is pressed, BASIC pays attention to only the text
being displayed on the line where the cursor is located. For this reason, BASIC makes no
distinction between the text called by a LIST statement and the previousiy entered text or
the one displayed by just typing.

The “line where the cursor is located” is not limited to one line currently belng displayed on
the screen but refers to a text which is continuously typed from the keyboard and does not
exceed a maximum of 255 characters in length. BASIC regards a text written over plural
lines as a “logical single line”. Wherever the cursor is positioned on the “logical single line”
when key is pressed, that line will be input up to its end. When the line on the
screen is shorter than the logical single line, you sometimes cannot judge by merely looking
at the screen whether the text displayed is part of the logical single line or not.
Please pay attention to this point,

1.5.1 Moving the cursor

The following keys are used to freely move the cursor alone during programme editing.

TAB Moves the cursor to the next TAB position. {(Every 8 columns.)
| Moves the cursor one position to the left.
En Moves the cursor one position to the right.

SHIFT JEs Moves the cursor up one line.

iEl + I Moves the cursor down one line.
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If the cursor at either end of the physical screen moves out of the physical screen as a
result of any cursor movement key operation, the physical screen automatically moves
within the virtual screen. In this way, the cursor will be prevented from leaving the physical
screen. Also, when warm started, BASIC automatically sets the “scroll margin” to 3. This
means that when the cursor reaches the 3rd position from either end of the physical
screen, the physical screen will move with the margin left on either end. The scroll margin
can be specified with a WIDTH statement.

If the cursor is at either end of a line on the virtual screen, any attempt to move the cursor in
that direction will cause it to move to the next {or the preceding) line. The display will, of
course, follow any such cursor movement. However, the text advanced to a new line in this
way by one of the cursor movement keys will not be considered to be a logical single line.
The cursor cannot be moved beyond the upper left- or lower right-hand corner of the virtual

screen.

1.5.2 Moving the physical screen

Y + A Moves the physical screen to the left corner of the virtual screen.
1N + F Moves the physical screen to the right corner of the- virtual screen.

+ or Moves the physical screen to the left by the specified number of
MY + S columns.

G4 + B or Moves the physical screen to the right by the specified number of
CTRL RSy columns.

SC : RN Nely _

CTRL Tz Moves the physical screen up by the specified number of lines.

SHIFTEZ SC : RN ‘ - )
or [GGE + Q Moves the physical screen down by the specified number of lines.

These scroll steps are set at the following values when BASIC is warm started: for the
LCD, four lines vertically and 10 columns horizontally and for the external display, 16 lines
vertically and 16 columns verticaily.

The scroll steps setting can be changed using a SCROLL command. The movement of the
physical screen differs from that of the cursor. Namely, when the physical screen reaches
either end of the virtual screen, it stops there and will move no further.

LI + BBl or Moves the cursor to its home position which is the upper left-hand
SN + K corner of the virtual screen.



1.5.3 Insertion and deletion

When correcting a text being displayed on the screen, the character at the cursor position
can be changed by typing another character or symbol over it. However, for major
corrections, the following key operations are used.

+ B8 or Upon pressing these keys, the HX-20 enters the insert mode. Any

+ R characters typed after this operation will be inserted to the left of the
cursor position and the characters to the right of the cursor will move
as the cursor moves. This mode continues until you press
key, any of the cursor movement keys, or key.

or The characters immediately to the left of the cursor position are
CTRL Bl deleted and the cursor moves to the left.

Mistypes are normally corrected by this operation.

318 + E All the characters to the right of the cursor position on the line where
the cursor is currently positioned are deleted. In this case, the cursor
does not move.

CTRL 4 - Al _the characters from the line where the cursor is currently
positioned to the bottom line of the virtual screen are deleted. In this
case, the cursor does not move.

or Deletes all the characters on the virtual screen and returns the cursor

0N + L to its home position.

1.6 File operations

A collection of information is referred to as a “Record” and a collection of records, as a
“File”. In EPSON BASIC, I/O transfer to and from peripheral devices is performed in units of
one record and I/O data is managed in units of cne file.

In EPSON BASIC, a special RAM file area is provided.

GET% and PUT% statements can read and write RAM files for efficient data storage and
/O transfer.

1.6.1 File numbers

To enhance the efficiency of I/0, the HX-20 has a special area called “Buffer” in the
memory in which records are temporarily stored. The individual numbers assigned to the
locations in the buffer area are called “File Numbers”. These file numbers are used to
access the files.

Each file number must be an integer in the range of 1 to 16.
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1.6.2 File descriptors

As the concept of “File” has been adopted for all I/O devices, all I/O operations can be
effected by standardized commands. Distinction of one /O device from another is made by
a “file descriptor” which is a string consisting of the following elements.

" <device name>:[<filename>]"

A file descriptor must always be enclosed in double quotation marks.

1.6.3 Device names

<device name> indicates the name of an I/O device and is represented as a rule by a string
of either 4 aiphabetic characters or of 3 alphabetic characters and 1 numeric character,
followed by a colon. The following device names are defined in EPSON BASIC.

Device name Device Input Output Remarks
KYBD: Keyboard @ X
SCRN: Screen b O,
LPTO: Built-in microprinter X O
COMO: RS-232C port O @)
CASO: Microcassette @) C Option
CAS1: Audio cassette O @
PACO: ROM cartridge C X Option
A: Flexible disk drive A O @ Device
B: Flexible disk drive B O O names used
C: Flexible disk drive C O O in
D: Fiexible disk drive D O Q DISK BASIC

O: Applicable x: Not applicable

If device name is omitted, EPSON BASIC automaticaily checks the peripheral equipment
connected to the HX-20. If a microcassette drive or a ROM cartridge is connected, BASIC
gives precedence to these devices over the audio cassette. If none of these devices is
connected, the audio cassette is set. The device set when device name is omitted is called

the “default device”.



1.6.4 Filenames

<filename> is the name given to each file by the user. No filename can be omitted if I/O
data transfer is to be performed between the HX-20 and another auxiliary memory unit such
as a cassette or ROM cartridge. in other cases, it can be omitted.

The filename must be used in the following format.
<filename>[.[<filetype>>]]

The first <filename> consists of an 8-character string and <filetype> following a period
consists of a string of 3 characters. Any characters other than colons, periods, brackets, and
character codes 0 and 255 can be used as <filename> and <filetype>.

‘Usually, <filename> indicates the name of a file and <filetype>, its attribute. This,
however, is left to the discretion of the user. <filetype> is normally included in any
reference to <filename=>. '

If you specify a filename exceeding 8 characters or a filetype exceeding 3 characters, an
"FD" error occurs.

1.7 Peripheral equipment

The concept of “File” has been adopted to handle the I/0 operation between the HX-20 and
all peripheral devices and for this reason, use of standardized commands is effective for
almost all the devices.

The following table shows the basic commands and statements for handling files and the
devices for which the respective commands and statements are valid.

Device | KYBD: | SCRN: LPTO: | COMO: | CASO: | CASt: | PACO:
Comman

LOAD
LOADM
LOAD?
RUN "<file
descriptor>"
MERGE
FILES
INPUT#
INPUTS
EQF

LOF

I OO X X X X X X
X X X X

X X X X

I OCOO00 QOO0
FOOQOC0OC OOO0COo

SAVE

SAVEM

LIST

PRINT# (USING)
POS

OO0OOXCIO0OOOX0O OxxO

O CO
I OO0

—IxXxXxx X 000000 OxXOC

—|xX X x X %
OO0 X Olx x X x X X
ClOOOX Olx x x x X X

S
S
S

OPEN mode

Pewwyy
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NOTE:
O or X in this table indicates that when a device is specified for a command or statement,

the device

O: Can be used.
%' Cannot be used. An FC error occurs.
—: Causes no error but the command is invalid.

Refer to Chapter 3 for each command or statement.

1.7.1 Screen

If a file output device is specified as “SCRN:" (screen), it refers to either the LCD or
external display which has been specified by a SCREEN command for text screen display.
Characters to be output are actually written on the virtual screen and the screen that you
can see at a time is limited by the display capacity of the LCD (or external display). Pay
adequate attention to the output allocation and output speed.

The screen can also be used for programme debugging. When data is output on cassette or
disk file, you will need a separate programme to check the data for correct output. In such a

- case, by changing the device name in the OPEN statement to "SCRN:", you can confirm

visually the output data.

1.7.2 Printer

With the HX-20, you can use two types of printers. The first is the built-in microprinter
which you must specify as “LPT0:”. The other is an external printer connected to the
HX-20 through the RS-232C interface, which you must specify as “COMO:".

As you may use the built-in microprinter more frequently, the following special output
commands are provided in addition to the general output commands.

LPRINT, LPRINT USING
LLIST

KEY LLIST

COPY

By using a WIDTH<device name> command, you can also specify the print width. In this
way, your design of output format can be greatly simplified.

1.7.3 Cassette

With BASIC, you can use two types of cassettes as auxiliary memory units.

“CAS1:”

Using a commerecially available audio cassette, you can SAVE and LOAD programmes and
data freely. When loading programmes with a LOAD command, or when a file is opened for
input, specify the filename and the tape will be automatically searched for that file.



While executing a LOAD or OPEN command in the direct mode, the following message is
displayed on the LCD screen each time a file other than the specified file is searched.

Skip: <filename>
When the specified file is found, the following message appears on the LCD screen.
Found: <filename>

Also. a LOAD? command may be used to skip the specified file. For further details, see
LOAD? command in Chapter 3.

“CASO:”
This device name indicates the optional microcassette drive. "CASQO"” can be used in the

same manner as “CAS1:”. You can SAVE, LOAD, VERIFY or SEARCH the files using the
built-in counter and executing a WIND command.

1.7.4 RS-232C port

Communications with external devices are regarded as most important in EPSON BASIC.
For this reason, the RS-232C port is designed to allow programming in BASIC to set the
conditions for communication not only with the external printer, but also with all other
external devices. These conditions can be specified not only by an OPEN command, but
also by the following commands.

LOAD
LIST
SAVE
RUN
MERGE

For further details, see Chapters 3 and b5.

1.7.5 ROM cartridge (option)

You can use the optional ROM cartridge by specifying the device name as “PACO:". Except
that the ROM cartridge is used exclusively for input and that file loading can be
accomplished in a much shorter time, it can be used in essentially the same manner as the
microcassetie drive. For these reasons, this device is extremely useful when you handle
special programmes and/or data.

1-20
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CHAPTER 2
Outline of EPSON BASIC



T T VR T T T TR ¥ TR TV TR TR

ull

T Y L L L | Y 1 T VA T T T T TPt

2.1 Operation modes

When BASIC is started up, your HX-20 displays the prompt sign “>" following the opening
message. The prompt sign tells you that the HX-20 is now in command level, that is, an
await state for command input.

If you input a programme statement written in accordance with the syntax established for
BASIC but without line number, the statement is executed immediately upon pressing
key. This type of programme execution is called “execution in the direct mode”.
Almost all BASIC commands and statements can be executed in the direct mode. The
exceptions are those statements listed below.

INPUT

LINE INPUT
INPUT#

LINE INPUT#
RANDOMIZE

If you input a statement preceded by a line number {ranging from 0 to 63999), that
statement and the line number are stored together in the memory as a program. The stored
programme can then be executed by either a RUN command or a GOTO or GOSUB
statement. This type of execution is called “execution in the program mode”.

When a programme is executed by a RUN command, all variables (numeric, string and array
variables and other defined statements) are cleared prior to execution. In contrast, a GOTO
Statement executes a programme without changing the current values of all variables.

2-1




2.2 Statements

A programme statement is a description of any of expressions, commands, statements,
functions, etc., which is executed by BASIC. More than one statement can be specified by
connecting them with a colon. These connected statements are called “multiple
statements”.

2.3 Lines

A programme line of BASIC always begins with a line number (represented by an integer in
the range of 0 to 63999), followed by one or more statements and ends with a carriage
return. A programme line can contain a maximum of 255 characters. Line numbers show
the order in which the programme lines are stored in memory. Programme execution
likewise follows this order starting from the lowest-numbered line. Line numbers are also
used to access programmes for branching and editing. A full stop may be used instead of
the line number after commands such as LIST and AUTO to instruct BASIC to operate on
the last line, e.g., the line in which an error has occurred during programme execution or the
last line input in the programme.

Examples: LIST.
AUTO.

2.4 Character set

The character set which can be used in BASIC consists of alphabetic (uppercase and
lowercase) characters, numeric characters (0 to 9), special symbols and graphic characters.
There are also a set of special control characters that perform- the special functions as
defined by their codes.

For details of these characters, see APPENDIX F, “Character Code Table” and APPENDIX
G, “Control codes”.

Also see section 2.10, DIP switch setting, and POKE command in Chapter 3 for character
set selection.

2-2
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2.5 Constants

Constants are values which are used by EPSON BASIC without any change for programme
execution. The following types of constants are used in EPSON BASIC.

String
constants ;
~— Decimal type
Constants Integer type — Octal type
- Hex type
Numeric
constants
___Single precision
Real number type
type . Double precision
type

2.5.1 String constants

A string constant is a sequence of up to 255 alphanumeric characters and symbols
enclosed in double quotation marks (”).

Examples: “HX-20"

- "Program-1"

Double gquotation marks and control codes cannot be included in string constants. Use the
CHR$ function to handle these marks and codes as characters.

2.5.2 Integer type numeric constants

(1)

(3)

Decimal type
Whole numbers between —32768 to 32767 or numbers followed by the “%" sign. A
decimal point cannot be suffixed to these numbers.

Examples: 12345
—9999
45678%
Octal type
Octal numbers 0 to 7, prefixed by “&0" or "&".
Octal numbers are in the range of &0 to &177777.

Examples: &0123
&77777
Hex type
Hexadecimal numbers 0 to F, prefixed by "&H". Hex numbers are in the range of &HO0
to &HFFFF.

Examples: &H1F
&HABCD
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2.5.3 Single precision type real numbers

Single precision constants are stored in 7 significant digits. Six of the 7 significant digits are
displayed after rounding off the 7th digit.

A single precision constant is any numeric constant that has:

(1) seven or fewer digits, or

(2} exponential form using E, or

(3) a trailing exclamation mark (!}.

Examples: 12345.6
—bE—-38
234.5!

2.5.4 Double precision type real numbers

Double precision constants are stored in precision of 16 significant digits. Up to 16
significant digits are displayed. '

A double precision constant is any numeric constant that has:

(1) eight or more digits, or

(2) exponential form using D, or

(3) a trailing number sign (#).

Examples: 3.141592653
—-1.23 D 22
888.8#

2.6 Variables

Variables are a kind of location to take the values used in BASIC programmes. Each variable
corresponds to a variable name consisting of alphanumeric characters.

If a numeric variable is referenced before a value is assigned to it, 0 is assigned as a
numeric value. For a string variable, a null string, that is, a string of length 0, is assigned as a
string value.

2.6.1 Variable names and declaration characters

(1) A variable name is represented by a sequence of up to 255 characters beginning with
an alphabetic character. Only the first 16 characters of a name are identified.
A variable name can contain a reserved word but cannot begin with a reserved word.
(Reserved words are keywords such as commands, statements and functions.)
Variable names starting with alphabetic characters “FN” are not allowed.
In variable names, capitals and lowercase letters are regarded as the same.
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(2) Variable types are determined by type declaration characters. A declaration character

(3)

Type declaration characters

written as the last character of a variable name declares the type of the variable. If a
declaration character is omitted, the variable type is assumed as a single precision type
real number.

BASIC distinguishes different variable types under the same variable name.

% Integer variable

| Single precision variable
# Double precision variable
$ String variable

2.6.2 Array variables

An array refers to a variable whose several elements can be referenced by one variable
name. Each element in the array is referenced by an “array variable” that is subscripted by
integer notation. The dimensions of an array variable and the maximum value of a subscript
depend on the capacity of the memory. {See DIM in Chapter 3.)

2.7 Type conversion

When necessary, EPSON BASIC automatically converts a numeric constant from one type
to another.

M

(2)

If you assign a numeric data of one type to a numeric variable of another type, the
numeric¢ constant is converted to and stored as the type declared in the variable name.
If you attempt to assign a numeric variable to a string variable or vice versa, a “Type
mismatch” error occurs.
Example: A%=32.34

In this example, 32 will be stored in A%.
During expression evaluation, all of the operands in an arithmetic or relational operation
are converted, and their results are returned to the same degree of precision of the
most precise operand.

Examples: 10#/3
10#/3#

The above two expressions are evaluated at the same degree of precision. However, if

you neglect to pay attention to the number of significant digits in the variable and to the
order of executing operations, an error may result.
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A#=10/3%3#

B#=10#/3%3
In the above example, 9.999999761581421 will be stored in variable A# and 1.0E+01
will be stored in B#.

(3) In logical operations, all the logical operands are converted to integers and an integer

result is returned.
An “Overflow” error will occur if the operands are not in the range —32768 to 32767
when converted to integers.

Example: A=NOT 123.456 :
in this example, —124 will be stored in A.
(4) When a real number is converted to an integer, the fractional portion is truncated. If the
real number when converted to an integer is not in the range —32768 to 32767, an error
also occurs.

Example: A%=777.7
778 will be stored in A.

(5) If a double precision variable is assigned to a single precision variable, only the first
seven digits rounded down will be stored.

Example: P!1=3.141592653589793
3.141593 will be stored in P! and
displayed as 3.14159

2.8 Expressions and operations

An expression refers to (1) a string or numeric constant, (%) a string or numeric variable, and
(® a combination of string or numeric constants and variables connected by operators.

Examples: "ABCD”
1.41421356
2%3
A+B/C

BASIC employs the following five types of operators in performing mathematical or logical
operations.
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(1)
(2)
3)
(4)
(5)

Arithmetic operators

Relational operators
Logical operators
Functional operators
String operators

2.8.1 Arithmetic operators

(1)

(2)

EPSON BASIC uses the following arithmetic operators

Operator Operation exsparrgsgli?) N
A Exponentiation A~B
- Negation —A
®, / Multiplication and division of AkB, A/B
real numbers
+, = Addition and subtraction A+B, A-B

Parentheses are used to change the order of operations. Operations within parenth-
eses are performed first.
Shown below are the representations of the algebraic expressions in BASIC.

EPSON BASIC  Algebraic expression
IkX+Y 3X+Y
XN-2Z X+Y)~Z
XA24+Y%3+4 X?+3Y+4
YAYAZ (XY
Xak{-Y) X(—Y)

Integer division and modulus arithmetic
Integer division is denoted by the backslash (\ ). If operands are real numbers, they are
converted to integers before execution. Quotients are truncated to integers.
Example: A%=10\3

B%=9.5\3.3

The value stored in both A% and B% will be 3.
Modulus arithmetic, denoted by the operator MOD, returns the integer value of the
remainder of an integer division.

Example: A%=10 MQOD 3
1 will be stored in A%.



(3) Division by zero and overflow
If a division by zero occurs during the evaluation of an expression, a “Division by zero”
error occurs and execution of the operation is terminated. If the result of an evaluation
or a value assignment exceeds the number of digits that can be handled by the variable,
an “Overflow"” occurs and execution stops.

2.8.2 Relational operators

Relational operators are used to compare two values. The result of this comparison is either
“true” {—1) or “false” (0). This result is then used to make a decision regarding programme
flow.

. Sample
Operator Relation tested expression
= Equality X=Y
< >, >< Inequality X<>Y, X><Y
<< Less than X<y
> Greater than X=Y
<=, =< Less than or equal to X<=Y, X=>Y
>=, => Greater than or equal to X<=Y, X=>Y

Example: X=A=0
If A=0, —1 will be stored in X, and
if A<>0, 0 will be stored in X

2.8.3 Logical operators

Logical operators are used to perform tests on multiple relations, bit manipulation, or
Boolean operations. Logical operators return a result for each bit that is either a true (1) or
false (0).

NOT (Negation)

X NOT X
1 0
0 1

AND {Logical product)
X Y X AND Y

1 1 1
1 0 0
0 1 0
0 0 0
OR (Logical sum)
X Y XORY
1 1 1
1 0 1
0 1 1
0 0 0
2-8
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Logical operators can be used to connect two or more relational operators to make
decisions on complex conditions with a single statement. If the value given by the logical
operator is —1 {true) or 0 (false}, the result obtained must be either —1 or 0.

XOR (Exclusive-OR)

X Y X XOR Y

1 1 0

1 0 1

0 1 1

0 0 0
IMP (Implication)

X Y X IMP Y

1 1 1

1 0 0

0 1 1

0 0 1
EQV (Equivalence)

X Y X EQV Y

1 1 1

1 0 0

0 1 0

0 0 1

Example: IF A<O AND B=0 then 100
In this example, if A is negative and B is 0,

program control branches to line 100.

Logical operators convert their operands into two's complement integers in the range
—32768 to 32767 before any operations. If the operands are not in this range, an error
occurs. The given operation is performed bit by bit on these integers.

Example: A=21 AND 13

21=(10101),, 13=(01101),
(10101), AND (01101),=(00101),

(00101),=5

Thus the value entered in A is 5.

2.8.4 Functional operators

A function is used in an expression to call a predetermined operation that is to be

performed on a given argument.

BASIC has “Intrinsic Functions” consisting of numeric functions such as SIN, SQR, etc.,
and string functions such as RIGHTS$, STR$, etc. For details of these functions, please refer

to Chapter 4.




As explained later at DEFFN in Chapter 3, BASIC also allows “User defined” functions.
If a real number is assigned to a function which normally takes only an integer as its
argument, the fractional portion of the real number is rounded off to the nearest integer and
then the functional operation is performed. A double precision real number may be
assigned as the argument of a numeric function. In this case, however, the operation is
performed in single precision.

2.8.5 String operations
Strings may be concatenated using a plus sign (+).

Example: A$="ABC"”+CHR$(34)
ABC” will be stored in A$.

Comparison of strings can also be made using relational operators.

= <, > <> >, <=, =<, >=, =>

Strings are compared by taking one character at a time from each string. If two strings
compared are the same, both the strings are judged “equal”. If any of the codes differs, the
lower character code number precedes the higher. In string comparison, the shorter string

is considered smaller. Leading and trailing blanks are significant in string comparison.

Example: “AAA"="AAA"

X< Y
“XYZ" > "XY"
“ABC” > "A BC”

2.8.6 Precedence order of operations
Mathematical and logical operations are performed in the following order.

1. Operations within parentheses
2. Functions

3. Exponentiation (#)

4. Negation (—)

5. Multiplication and division of real numbers (%, /)
6. Integer division (\)

7. Modulus integer division (MOD)
8. Addition and subtraction (+, —)
9. Relational operands

10. NOT

11. AND

12. OR

13. XOR

14. IMP

15. EQV
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2.9 Error messages

If EPSON BASIC detects an error which causes the execution of a programme to stop, an
error message is printed and the HX-20 returns to command level.
The format for error messages in the direct mode is:

XX Error

The format in the programme mode is:
XX Error in nnnn

XX is the error code and nnnn is the line number where the error was detected. For details
of the BASIC error messages, refer to APPENDIX A.



2.10 DIP switch setting

The DIP switch setting can be changed by opening the cover on the back of the HX-20 as
shown below.

DIP switch

u - b
[ L
d y
4 [
u ¢
[t |
y b b
J b p
4 P | P
[ P P
« b p
p p ]

" Location of the DIP Switch

4

BAR
iddd sl d

|

|

LLLLLLLLLELLT

I
u

I | —
S —

T

The DIP switch settings for the character codes for each country are as shown below.

USASCII 123 4 Denmark 1 2 3 a
ujuls]"] ulsf"]"
— OFF — — OFF —
France 12 3 4 Sweden 12 3 a
*lafa]" "Ll
— OFF — — OFF —
Germany 12 3 4 Italy 1 2 3 4
ul"[a]" ol"I"]"
— OFF — — OFF —
England 1 2 3 4 Spain 1 2 3 4
10" """
~— OFF — — OFF —

You can also do this by software. {See POKE in Chapter 3.}
For the respective countries’ character codes, see APPENDIX F.
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How to use Chapters 3 and 4

All the commands and statements of EPSON BASIC are explained in alphabetical order for
easy reference in Chapters 3 and 4. All /0O commands related to peripheral devices are
explained collectively.

For details of the operations and features peculiar to the respective peripherals, refer to
Chapters 1 and 5.

Commands and statements prefixed with an asterisk " " are those unigue to BASIC. As
these commands and statements operate differently from conventional BASIC commands
and statements, please read the explanation of each of these commands with great care.
The descriptions of BASIC commands and statements are presented in the following

format.

HOIIENE Explains how to write the command or statement. Follow the syntax
described below when you input each command or statement.

1.

AEN

Input items shown in uppercase letters using either uppercase or
lowercase letters. Make this distinction, particularly for those items
enclosed in double quotation marks (filenames, etc.).
ltems surrounded by “< >" are those to be specified by the user.
ltems enclosed in brackets “[ ]” are optional and can be omitted. If you
omit these items, the HX-20 will supply the default values or previously
specified values.
Symbols other than those described above, e.g., parentheses, commas,
colons, semicolons, hyphens, equal signs, etc., must be input exactly at
the positions as they are shown in the manual.
Optional items indicated by “. . .” can be repeated as many times as
desired within a maximum of 255 characters.
Example: <variable>[,<variable>. . .]

A, BS, Cl, D, etc., may be repeated.

. When two or more items appear between two vertical lines, this means

that you must specify the desired function by selecting one of the items
for input.

THEN j[<statement>
<line number==

GOTO <line number>

In this example, the possible choices for input are;

®THEN <statement>

®THEN <line number>

oGOTO <line number>>

Example:

2-13



7. As a rule, BASIC ignores spaces. However, spaces are not permitted
within variable names and keywords. If a variable is to be followed by a
keyword, a space must be inserted to delimit them for correct operation.

Describes briefly how the command or statement functions.

This shows a simple example of actual input.

Hints on the correct use of each command or statement are given, along with
a description of their functions.

SAMPLE Sample programmes using the command or statement are presented for
PROGRAMME S _

In the HX-20, 5 programmes are independently managed in the respective programme
areas. Therefore, to avoid the accidental destruction or loss of important data or
programmes in the memory, be sure to check the programme area using a STAT or LIST
command, before modifying any programme.

j
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CHAPTER 3
Commands and Statements



CLEAR

01Nl CLEAR [<character area size>[,<<RAM file size>]]

U OINR To initialise variables and to set the size of the character area and the RAM
file. ,

SGUIMES CLEAR 200, 256

CLEAR command sets all numeric vartables to 0 and all string variables to null.
CLEAR also closes all OPENed files and voids all data defined by DEF
statements (DEFFIL, DEF FN, DEF USR, DEFINT, etc.). <character area

- size> is the size, in bytes, of the memory area used by BASIC for character
string processing.

<character area size> is set to 200 bytes at each warm start. When
executing operations on a large number of character strings, or when using a
large character array, specify sufficiently large <character area size>, or an
“OS" error will occur.

<RAM file size> sets, in bytes, the area of the memory to be used for RAM
file storage. <RAM file size> is set to 256 bytes at each cold start and is not
affected by warm start. : :

When using a CLEAR command to set <RAM file size>, <character area
size> cannot be omitted. Also note that when changing the size of a RAM file
in which data is stored, if the newly set size is smaller than the previously set
size, data in excess of the new size will become void.

SAMPLE
PROGRAMME

LIST

jee FOR I=1 TO 1@
118 ACI>=1 : NEXT I
126 30SUB 200

130 CLEAR

140 GOSUB 200

156 END

200 FOR I=1 TO 10
210 PRINT USING"###8";AC]2;
220 NEXT 1

230 PRINT

240 RETURN

RUN




i dde dd i

CLOSE

LW TIE CLOSE[[#]<file number>,[#]<file number>...]}

UEEOEIE To close file(s).
(SN CLOSE #3

CLOSE closes a file specified by <file number>. <file number> is the

number under which the file was opened. The file may then be reopened
~ using the same or a different file number; likewise, that file number may now

be reused to open any file.
A CLOSE statement without <file number> closes all files opened at the
time of executing the statement. # before <file number> may be omitted.
Note that END and NEW statements always close all files automatically but a
STOP statement does not close any files.
When an output file has been opened, the file must be closed in order to
correctly complete the output processing of the data remaining in the buffer.
After CLEAR, LOGIN, NEW, DELETE, WIDTH, LOAD, RUN, or MERGE is
executed, or a programme is edited, all the files being open at that time will
be closed.

(See END, OPEN and 5.2, Sequential Files.)

*CLS

O\ CLS
O tORI To clear a text screen.

S CNIYEY CLS

GIAVTCIE] CLS clears only the text screen {virtual screen) on the LCD or external display

S

nik

LY

Ahy

e L

and returns the cursor to its home position (i.e., the upper left-hand corner of
the virtual screen). However, when a CLS is executed with both text and
graphic screens being displayed on the LCD, the CLS will also clear the
graphic screen. CLS functions the  same as PRINT CHR$ (12).

(See GCLS))
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COLOR

BREMARKS

COLOR {<foreground colour=][,[<background colour>]
[,<colour set>]]

To specify the screen colours of the external display.
COLOROQ, 3,0

COLOR is used to set the foreground colour {i.e., display colour of lines and
characters) and background colour of the external display. This command is
effective only when the HX-20 is connected to an external display (e.g., TV)
through the optional display controller.

You can specify colours using colour codes 0 to 3. The foreground colour and
the background colour can be specified independently. A total of 8 colours are
available for display. A maximum of 4 colours can be output simultaneously
and either of two colour sets can be selected using code “0” or “1”.
The colour codes and corresponding colours are shown below.

Colour code
Colour set 0 0: Green
1. Yellow
2: Blue
3: Red
Colour set 1 0: White
1: Cyan
2: Magenta
3: Orange
The default values at warm start are as follows.
<Foreground colour>: 1
<Background colour>: 0
<Colour set> : 0

(See SCREEN.)

A A A A A B
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CONT

Fel{IN CONT

RS A To resume the execution of a programme that has been stopped. .

S0G:WIYE] CONT

VIS |f you press [EIRIZLNE key during programme execution, or when a STOP in a
programme is executed, execution of the programme will stop and the

message “Break in XXXX" will be displayed. At this point, the programme
execution resumes upon input of a CONT command.

CONT is usually used together with a STOP statement for programme
debugging.

If you press key during the I/O operation to a printer or a cassette,

message “Abort” will be displayed. in this case, programme execution -

cannot be resumed by a CONT command. This command is also invalid if the
programme is edited after it was stopped by [IIFXd key or STOP.

COPY

FORMAT [Kelol

IETISRA To output the characters and graphics displayed on the LCD, on the built-in
microprinter.

EXAMPLE Kole]'s

VI COPY command, unlike an LPRINT statement, provides hard copy without
any space between lines. Therefore, with this command, you can print the
graphics drawn using LINE and PSET statements exactly as they are

displayed on the screen.

Y
4

\



SAMPLE
PROGRAMME

188
Iig
128
13

142
SET
154
1e4
17
158
196
203
214

PI=3. 141592
Di=P1./64

CLS

PRINTCHR$(23)
LINECED, 31)—C60,8),P

FOR v=8 TO &3
A=SINCK Y453

=+ D
LINE-CA+68,Y/2), PSET
MEXT %

COPY

GOTO 138

EMD
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DATA

FORIVIAT
PURPOSE

EXAMPLE
REMARKS

DATA <constant>{[,<constant>...]

To store the numeric and string constants that are accessed by the READ'
statement(s).

DATA HX, 20, EPSON

DATA statements are nonexecutable and may be placed anywhere in the
programme and any number of DATA statements may be used in a
programme.

Any type of constant can be used in <constant> (e.g., single precision,
double precision, integer), while no numeric expressions {e.g., 3:%4) are
allowed. The variable type {numeric or string) given in the READ statement
must agree with the corresponding constant in the DATA statement.
Each <constant> in a DATA statement must be separated by commas.
String constants must be surrounded by double quotation marks if they
contain commas, colons or significant leading or trailing spaces. Otherwise,
guotation marks are not needed.

{See READ and RESTORE.)

SAMPLE
PROGRAMME

18 READ m-B-C

28 FRINMT ﬁ B

-::‘1 DATA 1.2,3. 4:5:"5:’?:’3:
S. 18

48 FEAD &.B.C

28 FPRINT AsB:C

RESD AsB.C
FRINT msBiC
EMD

-
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DEFFIL

DEFFIL <record length>, <relative address>

To define the relative address of record 0 in a RAM file and the length of a
single record.

DEFFIL 20, 200

LEVIGTE] <relative address> is the number of bytes from the starting address of the
RAM file area specified by a CLEAR statement. <record length> defines the
length, in bytes, of a single record in the RAM file area to be used.

- When BASIC is warm-started, <record length> is set at 255 bytes and
<relative address> at 0. Execution of a CLEAR statement will also void the
<record length> and <relative address> previously defined by the DEFFIL
statement and the default values become 255 and 0 respectively at the time
of a warm start.

(See GET%, PUT% and 5.1, RAM Fites.)
PROGRAMME

LIST

168 DEFINT I.J,K

110 DEFFIL 2,0

120 FOR 1=8 TO 15

139 PUT% 1,1 |

149 PRINT USING " & &"IHEXS$(I)3

150 HEXT I:PRINT

160 DEFFIL 21

178 FOR J=8 TO 15

189 GET% J,K

198 PRINT USING * & &"3HEXS$(K)S

2080 HEXT J

219 END

RUN - |
2 1 2 3 4 5 & 7
83 9 A B € D E F

%) 108 200 300 428 S09 ©08 700
300 900 WR6O B9V Ce9 (8P E06 FRO

2
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DEF FN

DEF FN<name>[(<parameter>[,<parameter>....])]=
<function definition>

To define a function created by the user.

IBTWEEE DEF FNZ(X, Y)=X*2+Y*3+A

HEYEGIE] <name> is the name of a function and must begin with alphabetic characters

except reserved words (and is subject to the same restriction as variable
names). The list of parameters comprises those variable names in the
function definition that are to be replaced when the function is called. The
items in the list are separated by commas. <function definition> is an
expression that performs the operation of the function. It is limited to one
line.

Variable names that appear in this expression serve only to define the
function; they do not affect programme variables that have the same name. If
a variable name used in <function definition> does not appear in the
argument list, the current value of the variable is used.

User-defined functions may be numeric, string or a combination of both.
However, the type of the defined argument must match that of the variable
actually called. A DEF FN statement must be executed to define a function
before it is called.

If a function is called before it is defined, a UF (undefined user function) error
will occur.

SAMPLE
PROGRAMME

188 DEFFHA(B, C.RY=8S0R (B
SHLT2-ZHERCHCOS (RS 120%T,
141592620

118 IMFUT"SIDE B=":B

128 INPUT"SIDE C=":C

138 IMPUT"ANGLE R="3R
148 f=FHACB.C.R)

158 PRIMT "SIDE A= ":f
led GOTO 119

178 END

3-9



DEFINT/SNG/DBL/STR

FORMAT

PURPOSE
EXAMPLE
REMARKS

DEF|INT |<range(s) of letters>
SNG
DBL
STR
To declare variable types as integer, singie precision, double precision, and
string.
DEFSTR A, X-Z

DEFINT, DEFSNG, DEFDBL and DEFSTR declare that the variable names
beginning with the letter(s) specified by <range(s) of letters> will be integer
type, single precision type, double precision type and string type, respec-
tively.

To declare a variable or a range of variables, a single letter or two letters linked
with a hyphen will be used as the letter(s) to be specified by <range(s) of
letters>>. To declare two or more ranges of variables, the letter(s) specifying
each range of letters will be separated by a comma. However, a type
declaration character always takes precedence over a DEF type statement in
the typing of a variable. If no type declaration statements are encountered,
BASIC assumes that all variables without declaration characters are single
precision variables.

TYTTEYTTYYYYY
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SAMPLE
PROGRAMME

LIST

169 DEFINT A-C

118 DEFSNG E-G

120 DEFDBL I-K

130 A =123. 456783
140 B#=123. 456789
156 D =123. 456789
160 £ =789, 123456
170 F*%=739. 123436
180 H#=7ra9. 123456
199 1 =8.98765432
200 J¥%=8. 98765432
219 L =0, 98765432
220 FRINT A& »B#,D
230 PRINT E F%,H#
249 FPRINT T »J%L

230 END
RUN
123 123. 456782 123, 457
789. 124 - 789 © 789, 123456
. 987635432 1 . 987654



DEF USR

eNVILNE DEF USR[<digit>]=<starting address>
P Li1O8]1] To specify the starting address of a machine language subroutine.
ENIHNY DEF USR6=8&HO0OCO00

AENRLLEY DEF USR specifies the starting address of the machine language routine
calted by the USR function. <digit> may be any digit from 0 to 9. A total of 10
USR functions are permitted. If <digit> is omitted, 0 is assumed.

EEEN

?
i

(See USR and 5.3, Machine Language Programmes.)
PROGRAMME

MEMSET &HBA41

Ty

LIST

169 POKE 2%HPAA40: ZH39
118 DEFUSRB=%HOA40
120 7 &H3I9 = RETURN
120 n=USR(B)

149 FRINT A

158 END

RUN

%]

)

I

rET

TYTw"

.o

!l
"

rTT"



W w wwwd W

W wow

\UJVVRRV VR (VR VI VRV IS TRt TV T iV

DELETE

DELETE [<starting line number>][-[<ending line number=1]
To delete specified programme lines.
DELETE 100—200

DELETE 100—

DELETE —200

DELETE 100

DELETE command deletes all or part of the progratmme currently LOGged IN
' as specified by <starting line number> and <ending line number>. If only
<starting line number> is specified, only that programme line is deleted.
<starting line number> followed by a hyphen deletes that line and all
higher-numbered lines. If <ending line number> preceded by a hyphen is
~ specified, all the lines from the beginning of the programme through that line
are deleted. When the DELETE command is executed, all files OPENed at the

time of execution are closed.

{(See LOGIN.)
PROGRAMME

160 "DELETE ELIMIMATES
118 *LNEEDED LIMES
IEBB’OELETE LIHES 126 TO
14

138 ? KEXKUNEEDED L INE#k%
145 T RRREUCESS LINE*##
156 7 $#IMPORTANT LINE##
168 " #HMECESSARY L INE##

DELETE 128-149

182 "DELETE ELIMIMATES
118 "LINEEDED LINES

128 #EIMPORTANT L INE##
168 "HHNECESSARY L INE##

-



DIM

DIM<variable>(<maximum subscript value>[,<maximum
subscript value=>...1},...] ‘

To declare the size of array variable elements.

DIM A(40, 10), B$(50)

HENEGHIE] DIM specifies the maximum value for array variable subscripts and allocates
storage accordingly.

If an array variable name is used without a DIM statement, the maximum
value of its subscript{s) is assumed to be 10. The minimum value for a
subscript is always 0, unless specified as 1 with the OPTION BASE
statement. If a subscript that is greater than the specified maximum is used, a
BS (“Bad subscript”) error occurs. The DIM statement sets all the elements
of the specified numeric array to an initial value of zero, and those of the
specified character array to null.

(See ERASE and OPTION BASE.)

END

HOIINEM END

AIEITe A To close all files and terminate programme execution.

W49y END ‘

EEYEGTE END terminates programme execution after closing all files and then returns
BASIC to command level.
An END statement can appear anywhere and as often as required in a
prograrh. The END statement is optional at the end of a programme. In this
case, no files will be closed.
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ERASE

Sol:{\'/'Y\l ERASE <array variable>[,<array variable>...]
HUETIORIA To eliminate arrays from a programme.

S GWIYNY ERASEA, B

ERASE eliminates the previously dimensioned arrays specified by the list of
array variables. After arrays have been erased, they can be redimensioned
using a DIM statement. If an attempt is made td redimension an array without
first erasing it, a DD (“Duplicate definition”) error occurs.

{See DIM.)
SAMPLE
PROGRAMME

LIST

168 OPTION BASE 1
118 D=10
120 FOR I=1 TO 198
138 A(I>=11-1
140 NEXT I
156 GOSUB Joo
168 ERASE A
178 D=28
189 DIM A(20)
196 FOR I=1 TO 20
208 A=l
210 NEXT 1
2286 G0SUB 300
230 END
300 FOR I=1 TO D :
319 PRINT USING"####":RC1J3
320 NEXT 1
330 PRINT
348 RETURN
RUN
18 9 8 7 6 5 4 3 2 1

1 2 3 4 5 6 v 8 9 160
11 12 13 14 15 16 17 18 19 20



ERROR

RT3 ERROR<integer expression>
RS To simulate the occurrence of an error; or to allow error codes to be defined

by the user.

1D\ ERROR 225

When an ERROR statement is executed without ON ERROR GOTO, the
message of the error code corresponding to the <integer expression=> will be
output and the programme execution will stop.

If an ERROR statement specifies a code for which no error message has
been defined, the HX-20 will respond with a message “UP Error”. In all cases
the value of the error code will be assigned to variable ERR and the line
number in which the ERROR statement was encountered will be assigned to
variable ERL.

An unused error code can be defined by the user with an ERROR statement,
and this code can in turn be used in an error processing programme with an
ON ERROR GOTO statement. <integer expression> must be in the range 1

to 25b.

(See ON ERROR GOTO, RESUME, ERL/ERR, and APPENDIX A, Error Messages.)
PROGRAMME

LIST

189 INPUT "ERROR NUMBER"
A

118 ERROR A

126 END

RUN
ERROR NUMBER? 78
UP Error In 119

RUN
ERROR MUMBER? 4
oD Error In 118

RUN
ERROR MUMBER? 54
gE Error In {1

3-16
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EXEC

ROIWENM EXEC [<starting address>]
VB To start the execution of a machine language subroutine.
ENWIHNY EXEC &HOCO00

EXEC executes a machine language subroutine from the <starting address=>.
However, before execution of an EXEC command, the machine language
subroutine must be loaded into the memory by executing a LOADM
command or similar statement.

When EXEC is used within a programme, the BASIC programme execution
continues with the BASIC statement immediately following the EXEC
statement after the machine language subroutine has terminated.

When <starting address> is not specified, execution begins from the
<starting address> of the LOADM command or the EXEC command
previously executed. BASIC command are ineffective while the machine
language subroutine is being executed. The BASIC programme and the RAM.
file are not protected against careless use by the machine language
subroutine and ample precautions must be taken to avoid their destruction.

{See LOADM, USR and 5.3 Machine Language Programmes.)
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FILES

FeIVIY\l FILES[”<device name>>"]
WETLO A To display the names of all files residing on a specmed memory.
OWILRY FILES “CAS1:”

HENEGTE] The following information is displayed for all files residing in the auxiliary
memory specified by <device name>: filename, filetype, classification,

recording format. Classification is displayed as a single digit,

e

7

0: BASIC programme file
1. Data file
2: Machine language programme file

>

Recording format is shown with either "A” or “B”

A: ASCIl format
B: Binary format

B

If <device name> is omitted, all of the peripheral devices currently
connected are automatically searched and the device with the highest
precedence (i.e., default device) is assumed. If no peripheral device is
connected, “CAS1:” is assumed. In BASIC, there is a feature for the
detection of the end of files, but none for the detection of the end of tapes.
For this reason, when “CAS1:" or “CASO0:” is specified as the <device
name>, the cassette tape will run indefinitely. You must determine the end
of the file, and press the key at the appropriate moment to stop
execution.

=

R

B
B

T
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FOR... TO...STEP-NEXT

REMARKS

FOR <variable>=<initial value> TO <final value>
[STEP <increment=>]

NEXT[<variable>[,<variable>...]1]

To allow a series of instructions between FOR-and NEXT statements to be
performed in a loop a given number of times.

FORI=0TO 100 STEP 5

NEXT |

<variable> is used as a counter. The counter is first set to the value specified
by <initial value>. BASIC executes the programme lines following the FOR
statement until the NEXT statement is encountered. Then the counter is
incremented by the <increment> amount specified by STEP and a check is
performed to see if the value of the counter is greater than <final value>.
If it is not greater, BASIC returns to the programme line following the FOR
statement to repeat the same processing. If it is greater, execution continues
with the statement following the NEXT statement.

Numeric expressions may be used for <initial value>, <final value> and
<increment>. If STEP is not specified, <increment> is assumed to be one.
If <increment> is negative, the <final value> of the counter is set to be less
than the <initial value>.

If <increment> is positive and the <initial value> of the counter is greater
than the <final value>, or if <increment> is negative and the <initial value>
of the counter is not greater than the <final value>, no FOR...NEXT loop will
be executed. However, the <initial value> will be assigned to the
<variable>.

FOR...NEXT loops may be nested, that is, a FOR...NEXT loop may be placed
within the context of another FOR...NEXT loop. When loops are nested, each
loop must have a unique variable name as its counter. The NEXT statement
for the inside loop must appear before that for the outside loop.

If a NEXT statement is encountered before its corresoponding FOR
statement, a “NEXT without FOR" error message is issued and programme
execution is terminated.

If nested loops have the same end point, a single NEXT statement may be

used for all of them, by separating the variables to be represented with
commas (e.g., NEXT 1,J,K).

3-19
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SAMPLE
PROGRAMME

LIST
188 FOR I=38 TD @ STEF -2 Er
118 FOR J=1 TO 1 h
128 PRINMT" "3 ‘
139 NEXT J E’f
148 FOR K=1 TO 36-1 ‘
158 PRINT"*"3 ‘
168 NEXT K E-
170 FRINT ‘
188 NEXT 1 ;
196 EHD -E'1
RUN
% Ii%"‘
HAKK
HAHAHAK |
HAAAA A AK -
HARRFAKARK
HACK KA A AK E-
AAAORAAAK AR AK
R AKAORNOK AR AN ALK
KA AAKAAKAAK AR AAK E—
AARARK AN A KA AAAAAK

AR AR AORA AR A K Ak

A koRokokok delolok kR K b b Ak Ok Aok

AR NIRCACK R AOK R KK A R AK bk

AefoR R AR R AROKOK Sk K Kk ok A ROk Ak

Aok Ak ORROK KRN0 K K Ak ok A koK ok
>

i A

reew
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GCLS

FORMAT
PURPOSE
EXAMPLE

REMARKS

GCLS
To clear a graphic screen.

GCLS

GCLS clears only the graphic screen being displayed on the LCD or external
display. If both text and graphic screens are displayed on the LCD, the text
screen will be left as is.

(See CLS))

GET%

AeBVIYM GET% <record number>,<variable name>[,<variable

name>-...]

MO} To read data from a” RAM file into variables.
:NIHNY GET% O, Al, B#,C$

AISIRGHET GET% statement reads data from the record in the RAM file specified by

<record number> into the variables specified by the list of variable names.
<record numbers> start from 0. _
Before executing a GET% statement, the length of a single record and the
position of the file containing that record must be defined by a DEFFIL
statement.

The types of the variable names in the GET% statement must correspond
one-to-one with the types of the variable names in the PUT% statement.
Also, when using string variable names, they should be added at the end of
the variable list. When GET% and PUT% are to be used with multiple DEFFIL
statements, careful attention must be paid to the length and record number
of each record, as well as to the method of storing variable vaiues.

(See DEFFIL, PUT%, and 5.1, RAM Files.)
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GOSUB...RETURN

SAMPLE
PROGRAMME

GQOSUB <line number>

RETURN
To branch to and return from a subroutine.

GOSUB 500

GOSUB causes an unconditional break in programme execution by transfer-
ring control to a subroutine specified by <line number> which is the first line
of the subroutine. Programme control returns to the line following the most
recent GOSUB statement when a RETURN statement in the subroutine is
executed.

Subroutines are the independent portions of a main programme each of
which contains a RETURN statement at the end of the programme.
Any of these subroutines may be called any number of times in a programme
by a GOSUB statement. A subroutine may also be called from within another
subroutine. Such nesting of subroutines is limited only by available memory.
A subroutine may contain more than one RETURN statement, if logic dictates
a return at different points in the subroutine and if each RETURN statement
corresponds correctly to a GOSUB.

hd o

18 IHPUT "HK="3x

A CIHFUT "y=tih

I8 Z=A

48 GOSUE Ze8

S8 K1=ANS

sl Z=Y

78 G0sSUB 208

26 X2=ANS

R PRIMT "MH=YiX, "Y="iY
186 PRINT “(2¥X+32"2+(2%
l‘i'l+3:) -"\2 11

113 PRINT "="31Mi+K2
1268 END

2898 AHS=(2¥2+3372

218 RETURH

3-22
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GO TO/GOTO

el (1) GO TO <line number>>, or
(2) GOTO <line number>

aVIaeIa To branch programme execution to a specified line number.

[SGHYIEEY GOTO 300

SEYEETE When a GOTO statement is executed, programme control branches
unconditionally to a specified line number.
Formats {1) and (2) provide exactly the same function.
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IF...THEN...ELSE/IF...GOTO...ELSE

LYl IF <logical expression>
THEN |<statement>

<line No.>
GOTO <line No.>
To choose a particular route for programme execution based on conditions
established in a logical expression.
IF A >10 THEN A=0 ELSE 200

[ELSE | <<statement> | ]
<line No.>

IF controls programme execution according to the conditions established in
<logical expression>. If the result of <logical expression> is not zero (i.e.,
true), the THEN or GOTO statement is executed. If the result is zero (i.e.,
false), the ELSE statement is executed. If the ELSE statement is omitted, the
execution continues with the next executable statement. Within the IF . . .
THEN . .. ELSE statement, separate |IF statements may be nested to create a
multiplexed statement, limited to one line.

SAMPLE
PROGRAMME

108 DEFSTR R-2

118 DEF FHS=RIGHTH(TIMES
=10

1268 DEF FHD=MIDF<TIMES.?
2 d

138 CL=

148 OLD=FHE

158 O5=FHS

168 IF O5=FHZ THEM 158
178 LOCATE A.8.48

1580 PRINT TIMES$

196 IF 0OD<>FHD THEH SO0UN
L12.4 ELSE SOUMD 19,1
2aE GRTO 148

18 END
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INPUT

SAMPLE
PROGRAMME

r

INPUT [“<prompt string>"] <vwvariable>[,<variable=>.,.]

r

To allow input from the keyboard into a specified variable during programme

execution.
INPUT“NAME”; A$

When an INPUT statement .is encountered, execution of the programme
pauses and the HX-20 waits for input from the keyboard. If <prompt string>
is followed by a semicolon, the <prompt string>-is displayed on the LCD
followed by a question mark “?” with a significant 1-digit space.

When <prompt string> is followed by a comma, it appears on the LCD by
itself with no following punctuation.

Data is input by pressing key and is assigned to a specified
variable. When multiple variables, separated by commas, are specified, the
data must also be separated by commas for input and must match the
variables in terms of number and type. If they do not match, the system wiill
display a “?Redo” message and return to a wait state for data input.
String constants need not be enclosed in double quotation marks for input
unless they contain commas, colons or significant spaces.

INPUT is invalid in the direct mode.

(See LINE INPUT.)

188 INPUT"STRIMNG": A%

116 IHPUT"NUMBER": A

128 PRIMT"THE STRING AND
THE HUMBER RRE ":R$A

STRIMG? Hx
HMUMBER? 26

.
THE STRING AHD THE HUMBE
R ARE MY 2
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INPUT #

INPUT# <file number>, <variable>[,<variable>...]

To read data items from a specified file and assign them to programme
variables. _

INPUT#1, A, B, C$

Other than the facts that data is read from a specified file and that no question
. mark is output, INPUT# functions essentially the same as an INPUT

statement.
<file number> must be the number used when the file was OPENed for
input. The data items in the file should be as those required in an INPUT
statement. When you use an INPUT# statement to read data from a data file,
data must be already prepared in the file. If the execution of the INPUT#
statement continues after all the data in the file has been read, an IE (“Input
past end”) error occurs. If you observe this point, all the data which has been
written into the data file using several PRINT# statements can be read with a-
single INPUT# statement.

T¥wwya

(See INPUT, LINE INPUT#, OPEN and PRINT#.)

ve

|Il

KEY

HOIUNM KEY <key number>, <string>
W1 To define the programmable function keys.

WYY KEY 1,”“LIST”

The keyboard of the HX-20 is equipped with 5 “programmable function keys”
so that each key may be assigned to the function described in any string. With
these keys combined with the SHIFT mode, a total of 10 strings can be
defined. The length of character string including a control code must be a
maximum of 15 characters. Characters that cannot be input from the
keyboard can be specified using the function CHR$ appended to the string
with a plus (+) sign.

I

e

I

[

t

(See KEY LIST.)

(O i B O B

3-26



W OW W W W W W W W

Al W W W

S I VIS VI VY Y

KEY LIST/KEY LLIST

ROL:AM (1) KEY LIST

 (2) KEY LLIST
ISR To output the strings assigned to the programmable function keys on the
screen and the microprinter, respectively.

ECNILRY KEY LLIST

(1) KEY LIST causes a complete list of strings assigned to the function keys
to be displayed along with the key numbers. Each control code is displayed by
typing the upper arrow “~A” and a letter.

(2) KEY LLIST is the same as KEY LIST except that it causes a complete list
of strings to be output on the built-in microprinter. When BASIC is started, the
following strings are assigned to the respective function keys.

PF1
PF2
PF3
PF4
PF5

LET

AUTO
LISTAM
LLISTAM
STAT
RUN~AM

PF6
PF7
PF8
PF9
PF10

?DATES: ?TIME$~AM
LOAD

SAVE

TITLE

LOGIN

RUIIEYE [LETl<variable>=<expression>
MULHoE] To assign the value of an expression to a variable.
RG] LET A=3.141592

LET assigns a value or the value of <expression> to <variable>. The actual
assignment is performed by the equal “=" sign and LET can be omitted.
<expression> may be a numeric or string constant. However, assignment of
a string variable to a numeric variable and the reverse are not permitted.
When assigning unmatched types of numeric variables, the variable type is to
the right of the equal sign is converted into the one to the left of the equal
sign before the assignment is performed.
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LINE

LINE[(<horizontal coordinate 1>, <vertical coordinate 1>)]—
(<horizontal coordinate 2>, <vertical coordinate 2>},
. PSET [,<<colour=>]
PRESET :
To draw a straight line between two specified points.
LINE(0,0)—(119,31),PSET

This statement is used to draw a straight line between any two points on the
graphic screen specified by the SCREEN statement,When using the optional
display controller, you can specify colour(s) also by setting a graphic screen on
the external display with a SCREEN statement. In this case, you must pay
attention to the range within which you can specify coordinates, as the
screen configuration of the LCD is different from that of the external display.

PRESET is used to erase a line between two points. With the LCD screen, the
line is simply erased. However, with the graphic screen set on the external
display, the line is drawn in the background colour specified by the COLOR
statement.

if coordinates 1 are omitted, coordinates 2 of the previous LINE statement or
the coordinates specified by PSET or PRESET are assumed.

NOTE: LINE Statements may not work if the value specified for either of the
two coordinates is more than 4000. :

¥

(See COLOR, PRESET and PSET.)

SAMPLE
PROGRAMME

10 CLS

26 FOR 1=5 T0 30 |
30 LINE ¢5,1>-(30, 1>, PSE
48 NEXT I

58 LINE (9,8>~(50,38),PS
60 LINE (9,15)-(108,15),
PSET

70 COPY

80 END

LS B
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LINE INPUT

RN LINE INPUT[”<prompt string>";]l<string variable>
RYBIZORIS To input an entire line to a string variable,
[REVWILE] LINE INPUT “WHAT?” ;A$

LINE INPUT inputs an entire line of up to 255 characters without the use of
delimiters from the keyboard and assigns it to <string variable>. <prompt
string> is a string literal that js displayed on the LCD screen before input. A
question mark is not displayed unless it is part of the prompt string. All key
inputs from the end of the prompt string to key are assigned to
<string variable>. Therefore, you can input delimiters such as commas,
double guotation marks, etc., which are not usually permitted by an INPUT
statement.

A LINE INPUT may be escaped by pressing key and BASIC will
return to command level. In this case, input a CONT command to resume
programme execution.

(See INPUT.)

SAMPLE
PROGRANMME

18 INPUT “"HO. OF CUSTOME
RS"3H

26 FOR I=1 TO N

38 LINE INPUT “CUSTOMER
DATA?"SC$CDD

48 PRINT C#<{I)

58 HEXT I

&8 END

RUN
MO, OF CUSTOMERS? 2
CUSTOMER DATH? TOM
JOMES, FIELDING AVE.

TOM JOMES, FIELDING AU
E.
CLISTOMER DaATA? DAVID
COPPERFIELD, DICKEMS

DAVID COPPERFIELD. DICK
ENS ST
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LINE INPUT#

LINE INPUT#<file number>,<string variable>

el To read an entire line from a sequential data file to a string variable.

LINE INPUT #1, A$

LINE INPUT# inputs an entire line of characters (255 characters max.)up to a
carriage return from a sequential file without the use of delimiters and assigns
it to <string variable>.

<file number> is the number under which the file was OPENed by an OPEN
statement. <string variable> is the variable name to which the line will be
assigned.

LINE INPUT# is especially useful if each line of a data file has been broken
into fields, or if a BASIC programme saved in ASCIl mode is being read as
data by another programme.

(See INPUT#.)

LIST/LLIST

FORMAT
EXAMPLE

REMARKS

(1) LIST[<starting line number>][—[<ending line number>1]] -

(2) LLIST[<starting line number=>][—[<ending line number>1]]

To output a programme list (1) on the LCD or external display or (2) on the
microprinter.

LIST 100—-200

LIST —200

LIST 100—

LIST 200

LIST.

LIST

LIST outputs all or part of the programme currently LOGged IN as specified by
<starting line number> and <ending line number>. If only <starting line
number> is specified, only that programme line will be output. If <starting
line number> followed by a hyphen is specified, that line and all higher-
numbered lines are listed. If <ending line number> preceded by a hyphen is
specified, all lines from the beginning of the programme through that line are
listed. If both line numbers are omitted, the entire programme is listed.
After the occurrence of an error, or after programme editing, the line number
can be replaced with a period. Listing can be interrupted by pressing
key, or temporarily halted with key. A LIST command may be
written in a programme for listing, but the command following the LIST
command will not be executed and the system will return to command level.
The usage of LLIST is the same as that of LIST except that the list outputis on
the microprinter.

{See LOGIN.)
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LIST <file descriptor=

RSl LIST <file descriptor=[,[<line number>]
[—[<line number=1]l]

EREEE To output a programme list into a specified file.
EXANIPLE LIST “COMO:

When a cassette is specified as the device name, this command functions
the same as SAVE in ASCH format. if <file descriptor> is specified with a
string expression or string variable, it always begins with double quotation
marks (“).

The line numbers are specified in the same manner as LIST except that line
numbers must always be preceded by a comma.

(See LIST.)

*LIST “COMO:"”

LIST“COMO:[(<BLPSC>)1"[, [<line number>Il{—[<line

: number=>1}}

To specify the interface conditions of the RS-232C port and execute LIST.
LIST“COMO0:(27018)”

The usage of this command is the same as that for LIST except that the
output device is the RS-232C port.
For details of <BLPSC> which specifies the interface conditions, refer to
OPEN"COMO:".
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LOAD

e\ /I:Yl LOAD[<file descriptor>[,R]]
IO To load a programme file into the memory.
(CNILN LOAD“CAS1:PROG1.ASC”

This command loads the programme file specified by <file descriptor> into
the memory. When LOAD is executed, all open files are closed and all current
variables are deleted. However, if the <R> option (i.e., lcad and run) is used
with LOAD, all open files are left open and the programme is run immediately
after it is loaded.

If <file descriptor> is omitted, the first file of the default device is loaded.
LOAD retains the programmes currently residing in the memory until the
specified file is found and actual loading begins.

Before executing LOAD, use the STAT command to check the area currently
LOGged IN.

Attempting to LOAD in an area which has been named by a TITLE statement,
will result in the occurrence of a PP ("Protected programme”) error.

(See LOGIN, SAVE, STAT and TITLE.)

*LOAD COMO:"”

ZOL VN L OAD“COMO:[(<BLPSC=)]"
HUEONI To specify the interface conditions of the RS-232C port and execute LOAD.
0L t OAD"COMO:(68N2B)"[,R]

The usage of this command differs from the normal LOAD command only in
that a programme is read through the RS-232C port. However, the
transmitted programme must be in ASCII format or an error will occur and the
programme will not be read. For <BLPSC> which specifies the interface
conditions, refer to OPEN“COMO:"
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LOADM

HOLHIEY LOADM<file descriptor>=][,[offset value][,R}] .
WIS To load a machine language programme file into the memory.
D NISE] LOADM“CAST:ABC”

MEAMELGLE] The file to be LOADed should be @ machine language programme file created

by the monitor function or the SAVEM command. If <file descriptor> is
omitted, the first file of the default device is loaded.

<offset value> is added to the top address specified by the SAVEM
command and loading begins at the resulting address.

If the <R> option is specified, after the machine ianguage subroutine is
LOADed into the memory, programme execution begins at <execution
starting address> specified by the SAVEM command. if <R> is not
specified, the HX-20 returns to BASIC command level after the machine
language programme has been LOADed.

However, with a SAVEM command, the contents of the memory can be
created as a file. If <R> is used with a LOADM command in a case other than
machine language programme file, the CPU will interpret this file as a
machine language programme file and will execute loading accordingly. If this
happens, the BASIC programmes and RAM files may be destroyed. Please be
careful when specifying <R> option.

<offset value> cannot be specified when the machine language subroutine
is not relocatable, even if it is loaded at a location different from that at which
it was saved. However, as the CPU performs no check to determine whether
<offset value> is permitted or not, there may be cases in which a file is
moved to a different address by the <offset value> even though the file
contains the memory data.

With LOADM, “COMO:"” cannot be specified as a device name.

(See SAVEM and 5.3, Machine Language Programmes.)
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*LOAD?

Hol:\I:\Yl LOAD?[<file descriptor>]

MUl To check files.
(D 4VWIHRA LOAD?”"CAS1:PROG1.ASC”

EEMIGTE]  LOAD? checks whether or not the data file specified by <file descriptor> has

been correctly recorded. |f <file descriptor> is omitted, “CASO:" is assumed
when the microcassette is connected to the HX-20, and "CAS1:” when it is
not connected.
LOAD? command performs CRC check while reading the file {(programmes
and data) output to the auxiliary memory to confirm that the data file has been
correctly recorded. If an error is found in the CRC check, an 10 (*Device 1/0")
error will be displayed. As the data file is not actually loaded during the CRC
check, there is no danger that the programs stored in the memory will be lost.
This command is not intended to verify the contents of the cassette tape with
the contents of the memaory. For this reason, LOAD? can be executed even if
there is no target programme in the area currently logged in.

When executing LOAD? against files (CAS1: CASO:) stored on cassette tape,
the tape will be searched until the file specified by <file descriptor> is found
and then actual check begins. After the execution of this command, the
position of the tape recorder head will be at the end of the specified file;
namely, at the beginning of the next file.
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*LOCATE

FORMAT

LOCATE<horizontal coordinate>,<vertical coordinate>
[,<cursor switch>}

To specify the cursor position on the screen.

LOCATE 10, 10,0 '

LOCATE positions the cursor at a specified position on the virtucal screen.
Both <horizontal coordinate> and <vertical coordinate> must be specified.
The cursor cannot be positioned outside the bounds of the virtual screen
specified by a WIDTH command.

If the cursor is positioned outside the physical screen by executing a LOCATE
command, the physical screen will automatically move to follow the cursor,
so that the cursor is positioned at the upper left-hand corner of the screen.
However, if the physical screen is at the right-hand end or the trailing end of
the virtual screen, the cursor may not be at the upper left-hand corner. Even if
the physical screen has been fixed at the left-hand end of the virtual screen
(mode 0}, the execution of a LOCATE command will cause the physical
screen to move from that position (mode 1). (When the system returns to
command level after the execution of a programme, the physical screen is put
in mode 0.)

The cursor is turned off if the option <cursor switch> is specified as "0" and
is turned on if specified as “1". '

{See SCROLL.)
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*LOCATES

Zel: 1\ /'Yl LOCATES <horizontal coordinate>>, <vertical coordinate>
RV To specify the position of the physical screen. :
20 YR | OCATES 0,0

EIETIGTE] LOCATES moves the physical screen so that its upper left-hand corner will be
in the location on the virtual screen specified by <horizontal coordinate> and

<vertical coordinate>. The physical screen cannot leave the bounds of the
virtual screen.

As with a LOCATE command, after the execution of a LOCATES command,
the screen is always put in mode 1. Even after the execution of a LOCATES
command, the cursor position on the physical screen will remain unchanged.

(See LOCATE)

*LOGIN

ROyl LOGIN <expression>[,R]
MOIHORIR To switch the programme areas.

2 GIH%E LOGIN 3

EEYEGTE In BASIC, the memory space is divided into five areas, each capable of storing

separate programmes. A LOGIN command specifies the programme areas 10
be used (for programme execution, programme editing, etc.)
<expression> must be an integer between 1 and 5.
All commands for programme execution and modification (NEW, LIST, LOAD,
SAVE, etc.) are effective only in the areas which have been specified by
LOGIN commands. If the <R> option is specified, the programme execution
begins soon after the area for the programme was switched. After the
execution of a LOGIN command, all variables are cleared.

(See STAT.)
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*MEMSET

Jel:{\\:Y\W MEMSET [<bottom address of memory>]
VGRSl To specify the lower limit of the memory.
WYY MEMSET &HODOO

In BASIC, programmes written in machine language are placed before the
BASIC programme text area. To enable the storage of machine language and
BASIC programmes at the same time, the lower limit of the memory to be
used by BASIC must be set using a MEMSET command. This also sets the
memory locations for machine language programmes.

At cold start, <bottom address of memory> is set at &HOA3F. Warm start
will not affect this <bottorm address of memory>.

if <bottom address of memory> is omitted, &HOA3F is assumed. Upon
execution of a MEMSET command, all variables are cleared.

Addresses 0 through &HOA3F are allocated as the I/0 and system areas and
are not permitted for the storage of machine language programmes.

SAMPLE
PROGRAMME

168 ON ERROR GOTO 200
110 FOR I=EHGAIF TO GHOE
36

128 POKE 1.8

138 NEXT I

1468 END

SRR PRINT "BEAaSIC PROGEAM
ME ARES. TO FROTECT BARSI
3_: . FOKE CSHWNOT BE ESECUT
i,

218 RESUME 144

MEMSET &HOAFF

f2LIH

ks
T,

gES I PROGRAMME AREA. TO
PROTEDT BOSIO, PORE Lo
HOT BE ERECUTED,
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MERGE

FORMAT
PURPOSE

EXAMPLE
[REMARKS|

MERGE [<file descriptor>[,R]]

To merge a specified programme file into the programme currently in
memory.

“CAS1:PROG3.ASC”

MERGE command merges the programme file specified by <file descriptor>
into the programme in the memory area currently fogged in. The specified file
must have been saved in ASCII format. If not, a BF {("Bad file mode”) error
OCCurs.

If <file descriptor> is omitted, the first fite of the default device will be read.
If any lines in the file have the same line numbers as lines in the programme
in the memory, the lines in the file will replace the corresponding lines in the
memory. If the option R is specified, the merged programme will be executed
after the MERGE operation. BASIC always returns to command level after
executing a MERGE command. When a MERGE command is executed, all
files open at that time are closed and all variables are cleared. However, if
<R> is specified, MERGE is executed with the files being left open.

(See SAVE))

*MERGE “COMO:"

FORMAT
PURPOSE

EXAMPLE
REMARKS

MERGE “COMO:[(<BLPSC>=)"[,R]]

To specify the interface conditions of the RS-232C port and to execute
MERGE.
MERGE“COMO”:{68N2B)" R

This command is essentially the same as the normal MERGE command
except that the programme is read via the RS-232C port.

For details of <BLPSC> which specifies the interface conditions of the
RS-232C port, see OPEN “COMO:”
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MID$

MID$ (<string exp 1>,<n>[,<m>])=<string exp 2>
where n and m are integer expressions and <string exp 1> and
<string exp 2> are string expressions.

To replace a portion of one string with another string.

MID$(AS$,2)="BASIC"

FTEVEGIRY MID$ replaces the characters in <string exp 1>, beginning at position <n>,
by the characters in <string exp 2>. The optional <m> efers to the number

of characters from <string exp 2> that will be used in the replacement. If
<m> is omitted, all of <string exp 2> is used. However, regardless of
whether <m> is omitted or included, the replacement of characters never
goes beyond the original length of <string exp 1>.

As the length of <string exp 1> never changes, the value of <n> cannot
exceed the number of characters in (string exp 1), nor can <n> be a negative
value. <string exp 1> cannot be a null string.

(See MID$ function)
PROGRAMME

163 FOR I=1 TO 28 STEF 4
118 Ag="—m—— -

n

128 MIDFCAS, Tr="%"
128 PRINT QFiHERT
148 EMD
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MON

ge ANl MON

Yo To transfer programme control to the machine language monitor.

S GWIHNY MON

MON is used to transfer programme control from BASIC to the built-in
machine language monitor. The machine language monitor commands are as
follows:

S<address> Changes the contents of the memory. Input of a period (”.")
terminates this command.

D<address> Displays the contents of the memory.

G<execution address>,<breakpoint> Causes a programme 1o be ex-
ecuted up to <breakpoint>. The HX-20 then returns to Maonitor.
K<string>":@ Writes a menu number at the beginning of <string>, then
writes a list of strings up to ~:@. When the power is switched on, the
program specified by the menu number will be automatically selected and the
same operations will be performed as if the character strings were input from
the keyboard. <string> can be a maximum of 17 characters.

This function is cancelled upon input of K~:@, (which defines a null string for
<string>).

B Causes HX-20 to escape from Monitor mode.

X Changes the contents of the registers. Each time key is
pressed, the content of each register is displayed. By pressing key
following the input of a numeric value, the contents of the register can be
changed. This command is terminated upon input of a period.
R<device>,<filename>, R Loads a specified file into the memory from a
specified device. if R is used with this command, the programme is run after
loading the specified file.

V<device>,<filename> Performs CRC check of a specn‘:ed file in a
specified device.

W<device>,<filename> Saves a specified file in a specified device.
A Specifies addresses when R, V or W command is used.

b I

e

ryy

Each time key is pressed, 2-byte data is requested in the following
order.

T Top address of memory

L Bottom address of memory

O Offset

E Execution starting address

-~

For <device>, specify C (Cassette}, M (Micro-cassette), or P (ROM
cartridge). However, with W command, P (ROM cartridge} cannot be
specified. <filename> consists of a filename of eight or less characters and a
three-character filetype.

<filename> = <filename>. <filetype>

For details, refer to Chapter 10, How to Use the Monitor in the HX-20
Operation Manual.

!
"
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<4 MOTOR

-3 RGNl MOTOR [<switch>]
AV To turn ON/OFF the motor of the external audio cassette.

~ MOTOR ON

GIEVEGTE] MOTOR turns on or off the Remote terminal of the external audio cassette
rs connected to the HX-20. By specifying <switch> as either ON or OFF, the
motor of the external audio cassette can be controlled. If <switch> is
omitted, the motor will reverse its ON/OFF state. In other words, if the
Remote.terminal is in the OFF state, the motor will reverse from OFF to ON
and vice versa.

oW ow

NPT R TTR T

R

TIRETI TV

sl ala al

oAl Akl all
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*NEW

EXAMPLE

ON

NEW
To delete the programme in the memory and clear all variables.
NEW

NEW deletes all programmes in the programme area currently LOGged IN.
When this command appears in a programme, the programme in that area is
cleared and BASIC returns to command level. If the programme is in the area
that has been named by a TITLE statement, execution of a NEW command
will result in a PP (“Protected programme”) error. Execution of a NEW
command causes all files currently open to be closed.

(See LOAD, LOGIN, and TITLE.)

ERROR GOTO

FORMAT
PURPOSE

EXAMPLE
REMARKS

ON ERROR GOTO <line number>=

To enable error trapping and specify the first line of the error handling
subroutine.

ON ERROR GOTO 1000

An ON ERROR GOTO statement transfers programme control to a specified
error handling subroutine if an error occurs during the execution of a program.
If an error is detected with this statement being executed, BASIC will execute
a programme beginning with the line specified by <line number> and will not
display an error message. Therefore, by enabling error trapping with that
programme, you can prevent programme execution from being halted due to
the occurrence of an error.

To disable error trapping, execute an ON ERROR GOTO 0. If an error is
encountered for which there is no recovery action, execute an ON ERROR
GOTO 0 in an error handling subroutine and an error message will be
displayed and programme execution will be terminated.

(See RESUME, ERL/ERR, «nd APPENDIX A, Error Messages.)
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SAMPLE
PROGRAMME

a2 0N ERROR GOTO 260
HOITHRUT "m=".R
28 IF mp<a THEN ERROR 295

138 IF FIX<Aar<>d THEM ER
FOR 255

A Bi=14

FOR I=2 TO A
E#=EH¥TIHEXT 1

FRIMT @[amtt®

FRIMT "IS ":B#

GOTO 183

g PR ANERRORA N

218 IF ERR=2Z355 AHD ERL=1
e k070 258

203 IF ERR=¢ pHD ERL=188
GOTO 278

SIR IF ERR=258 4MD ERL=1
o8 GOTO 294

746G O ERROR GOTO 4

258 PRIMT "IHPUT Al IMTE
GER "

268 FESUME 118

273 PRIMT "ULALUE TOO LAR
|3E 1

20 RESUME 118

206 PRINT "HEG HUMBER HO
T ACCERPTED "

AR RESUME 116

Tig END

ot ek et ek ek el
Doy IR (T B B w AR | 5
[ B I U o ol ey IR

i

- - -

HES HUMBER NOT aACCERPTEL
a=l7

17
iz TREELETI4ZEAFSEHAN

ﬁ’45

Vel UE Tl LaRGE
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*OPEN“COMO: "~

HOLViIAYM OPEN “<mode>", [#]<file number>, “COMO:[(<BLPSC=>)]"
WY HeIF To specify the interface conditions for the RS-232C port and execute OPEN.
D ENIHNE OPEN “0”, #1,“COMO:(68N2B)”

This command is essentially the same as the normal OPEN command except
that it specifies the interface conditions of the RS-232C port. <BLSPC>
consists of b characters each specifying one of the interface conditions of the
RS-232C port as follows.

B (Bit rate)
Numerics 0 to 6 are used to specify the bit rate (data transfer rate).

110 bps
150 bps
300 bps
600 bps
1,200 bps
: 2,400 bps
: 4,800 bps

QORLON=2OQ

ve

L (Word length)
Either 7 or 8 is used to specify the word length of 1-character data.

e

7: 7 bits/character
8: 8 bits/character

P (parity)
N, E, or O is used to specify the method of parity check.

e

N: No parity check
E: Even parity check
O: Odd parity check

S (Stop bits)
Either 1 or 2 is used to specify the stop bit length.

1. 1-bit length
2: 2-bit length
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C (Control line active)

Active control {signal) lines are determined using hexadecimal digits O
through F (corresponding to 4 binary bits, with each bit corresponding to one
control line). In the following chart, active signal lines are represented by “O"
and inactive lines {to be ignored) by “X"“. For the RTS signal, “+" sign
indicates that the positive signal potential is active and “—" sign indicates that
the negative signal potential is active.

Control line CTS DSR RTS CD
Hexadecimal number

0 O O - O
1 O O - X
2 O O + O
3 O O + X
4 C X - O
b O X - X
6 @ X + O
7 O X + X
8 X O - O
9 X O — X
A X O + O
B X O + X
C X X - O
D X X — e
E X X + O
F X X + X

'<BLPSC> can be omitted. If omitted, the HX-20 defauits to the values set
last time. At warm start, HX-20 is set in the following conditions.

Bit rate: 4,800 bps

Word length: 8 bits/character
Parity: No parity check
Stop bit length: 2 bits

CTS: lgnore

DSR: Active

RTS: + potential is active.
CD: lgnore

Using the RS-232C port, two files (for input and output) can be opened at the

same time. In this case, different interface conditions cannot be specified for

the files to be opened. The conditions under which the first file was opened

remain in effect.
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OPTION BASE

|Rel:1Yi7:N OPTION BASE l 0 l
1

IVEOEIS To declare the minimum value for array variable subscripts.
2001483 OPTION BASE 1

LEEN

i
T

OPTION BASE is used to declare the minimum value for array variable
subscripts as either 0 or 1. The default base is 0. However, if an OPTION
BASE 1 is executed, the minimum value for a subscript is set to 1.
Thereafter, if an array element is referenced with a subscript specified as 0, a
BS (“Bad subscript”) error will occur. This declaration cannot be made after
array variables have been deciared in a programme or referenced. Also, once
declared, this minimum value cannot be altered by redeclaration, which will
cause a DD (“Duplicate definition”) error to occur.

Once an OPTION BASE statement has been executed, the declaration by the
OPTION BASE can be neither changed nor cancelled until a RUN or CLEAR
command is executed.

e

ve

B

(See CLEAR and DIM.)

',:.
-

SAMPLE
PROGRAMME

v

183 oM ERROR GOTO 168
119 OPTION B&SE 1 @ DIM

AR

128 FOR I=8 TO 9

138 AL Ir=IiPRINT &(Ia;
146 HEKXT 1

152 OPTION BRSE B:EHD
1668 IF ERR=9 THEMN PRINT
PMIMIMUM SUBSCRIPT IS 1
: EESUME 148

178 IF ERR=18 THEH PRINT
"OPTION BASE CAMHOT BE

CHAMNGEDR"

188 RESUME HEXT

RLIM

MIMIMUM SUBSCRIPT IS 1
1 2 3 4 5% & ¥ 8B

e

F
Em.;
o

9
OFTION BASE CANNOT BE CH
RMHGED
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*PCOPY

Hel:{\ VYl PCOPY <expression>
GRS To copy BASIC programme into another programme area.

GNIYEY PCOPY 3

PCOPY command copies the programmes in the currently logged-in
programme area into another programme area specified by <expression>.
<expression> must be within the range of 1 to 5. If there is already a
programme in the programme area specified by <expression> or if no
programme exists in the currently logged-in programme area, execution of a
PCOPY will cause an FC (“lllegal function call”} error. if the programme to be
copied is too large, an OM (" Out of memory”) error occurs and PCOPY is not
executed.

(See LOGIN, STAT, and TITLE.)
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*POKE

;[ VAl POKE <address>, <numeric expression>
GO To write a byte into a specified memory location.
V48] POKE &HOCOO, &H39

GEIGIE] POKE command writes one byte (8 bits) of data specified as <numeric

expression> into a memory location specified by <address>.

<numeric expression> must be a one-byte integer expression in the range of
0 to 255 (&HO to &HFF). POKE rounds off less significant digits to the nearest
integer (e.g., 1.5 to 2 and 1.4 to 1).

<address> must be a two-byte integer expression in the range of 0 to 655635
(&HO and &HFFFF). POKE rewrites the data currently in the memory.
Note that careless use of this command can be a source of malfunctions.
Since &HO0 to &H4D comprise a special area allocated for input/output, an
overrun may occur just by reading it.

BASIC programmes are stored in the area above the address specified by a
MEMSET command. For this reason, any attempt to execute a POKE
statement against the abovementioned special area will cause an FC error to
occur. To rewrite any of these addresses, you must write &H80 into address

&H7E. In the area between addresses &H4E and &HA3F, execution of a -

POKE statement will not cause any error.

However, as this area is used as a work area by BASIC, rewriting any of the
values in these memory locations may result in malfunctioning of BASIC.
Therefore, please restrict execution of POKE statements o the machine
language area between address &HA40 and the address specified as the
bottom address of memory by a MEMSET statement. The complementary
function to POKE is PEEK, a function which reads <numeric expression>
from a specified memory location.

POKE and PEEK are useful for efficient data storage, loading machine
language subroutines, and passing arguments and results to and from
machine language subroutines. '

(See PEEK, USR, and 5.3 Machine Language Subroutines.)
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Character set selection

Character set selection can be made using the POKE and EXEC statements.
To select the character set, POKE the address &H7F and write the corresponding data
shown below: :

e W Wi i W W W

e A
TTRRTIRRT

EUIVUNE VLY U1 BN T T ¢

Character set of COUNtrY | pata to be written
Spain &H10
ltaly &H11
Sweden &H12
Denmark &H13
England &H14
Germany &H15
France &H16
U.S.A. &H17

The starting address for the EXEC statement is &HFF6A.

In order to return to the default character set {i.e., character set selected by the DIP switch),

execute the following statements.

189 POKE &HYE. @
28 EHEC SHFFES
Example: Spain

18 FOKE BH7F . &H16
28 EREC BHFFEA
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PRESET

gael VY PRESET (<horizontal coordinate>, <vertical coordinate>)
AV Y To erase a dot on a graphic screen.
G IMEY PRESET (40,25)

GIEUEGTE] PRESET resets the cotour of any of the dots drawn on the graphic screen by a
PSET or LINE statement to the background colour.
On the LCD, this command simply erases the specified dot from the graphic
screen. If an external display is connected to the HX-20 using the optional
display controller, this command will reset the specified dot to the
background colour specified by a COLOR statement when the external
display is set in the colour graphic mode by a SCREEN statement. As the LCD
and the external display differ from each other in screen configuration, please
pay attention to the range within which you can specify <coordinates>.

b

(See LINE, COLOR, PSET, and SCREEN.)

) i b

Lol

KR
g
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PRINT/LPRINT

PRINT l[<expressnon>[l <expression>...}}
LPRINT

PURPOSE To output data on the screen or the built-in microprinter.

EXAMPLE

PRINT “EPSON”

PRINT causes the data specified by <expression> to be output on the
screen, while LPRINT command causes the same data to be output on the
built-in microprinter. <expression> may be a numeric or string expression. If
string expressions are used, character strings resulting from the expressions
are output. If numeric expressions are used, the values resulting from the
expressions are output. In this case, however, a blank space is left before and
after each output value.

If the value is negative, a negative sign “—" is output in the biank preceding
the value. When writing a list of expressions, the expressions must be
separated by a comma, a semicolon or a blank. Delimiters can be omitted
between a variable and a string constant and between one string constant
and another. In this case, the effect is the same as when each expression
was separated by a semicolon. A question mark {“?"} may be used in place of
PRINT in a PRINT statement, while LPRINT can neither be replaced nor
omitted.

Output Format and Punctuation

® When the items in a list of expressions are separated with blanks or
semicolons, the next value will be displayed or printed immediately after
the last value. When the list of expressions are separated with commas,
BASIC divides the line into display or print zones of 14 spaces each and
outputs the value of each expression at each zone.
If the result of an expression overlaps two or more zones, the next value
will be output at the beginning of the zone following the last value.

e [f the list of expressions terminates without a-comma or semicolon, a
carriage return is effected at the end of the line. If a comma or semicolon
terminates the list of expressions, the next” PRINT statement begins
output on the same line, spacing accordlngly

® |f the string to be output is longer than one line specified for the terminal,
output continues on the next line. If all the strings or values to be cutput
cannot be accommodated on a single line (between the cursor position and
the end of the line), a carriage return is effected and output continues on
the next line.

{See PRINT USING/LPRINT USING, SPC, and TAB.)
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PRINT USING/LPRINT USING

FORMAT

EXAMPLE
REMARKS

PRINT
LPRINT

r

USING <“format string” >;[<expression>| ‘; I

<expression>...]]
EIWETEIO A To output strings or numerics using a specified format.
PRINT USING “####"”, A,B

PRINT USING/LPRINT USING determines the field and format of
<expression> to be output by <“format string”>. PRINT USING is used to
display strings or numerics on the screen, while LPRINT USING is used to
output the same on the microprinter.

String Fields

Specifies that only the first character in the given string is to be
output.

(n Blanks)\ ... Specifies that (n+2) characters from the beginning of
the given string will be output. If the string is longer than the field, the
extra characters are ignored.

If the field is longer than the string, the string will be left-justified in
the field and padded with spaces on the right. (See Note below.)

Used to output character strings. When a number of & is specified,
the value of a variable assigned to each & will be output. If the number
of “&" is greater than the number of strings in the expression list, the
extra "&" will be ignored.

Numeric Fields

#

A number sign is used to represent each digit position. Digit positions
are always filled. If the number to be output has fewer digits than
positions specified, the number will be right-justified (preceded by
spaces) in the field. (See Note below.)

A decimal point may be inserted at any position in the field. If the
format string specifies that a digit is to precede the decimal point, the
digit will always be output as 0. Numbers are rounded as necessary.
In the last example, three spaces were inserted at the end of the
format string to separate the printed values on the line.

A plus sign at the beginning or end of a format string will cause the
sign of the number (plus or minus) to be output before or after the
number. If two or more plus signs are placed in succession, extra plus
signs will be handled as “Characters Other Than Formatting Charac-

ters” described later.
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ar

*k

$$

*k$

AANAN

%o

A minus sign at the end of a format string will cause negative
numbers to be output with a trailing minus sign. If a minus sign is
placed at the beginning of a format string, or if two or more minus
signs are placed in succession, the minus signs will be handled as
“Character Other Than Formatting Characters” described later.

A double asterisk at the beginning of a format string causes leading
spaces in the numeric field to be filled with asterisks. The * % also
specifies positions for two more digits.

A double dollar sign at the beginning of a format string causes a dollar
sign to be output to the immediate left of the formatted number. The
$$ specifies two more digit positions, one of which is the dollar sign.
The exponential format (“~~~~") described below cannot be used
with $$. {See Note below.)

The * % $ at the beginning of a format string combines the effects of
the above two symbols ("% %" and “$$”). Leading spaces will be
asterisk-filled and a dollar sign wili be output before the number.
* % $ specifies three more digit positions, one of which is used as the
output area for a dollar sign.

A comma that is to the left of the decimal point in a format string
causes a comma to be output to the left of every third digit to the left
of the decimal point. If a comma is placed to the right of the decimal
point in a format string, a comma is output at the end of the formatted
number.

Four carets {or up-arrows) may be placed after the digit position (“#")
characters to specify an exponential format. (See Note below.)

Used to represent any of the abovementioned formatting characters
as a literal character. An underscore in a format string causes the next
character to be output as a character which has no formatting
function.

If the number to be output is larger than the specified numeric field, a
percent sign is output in front of the number. If rounding causes the
number to exceed the field, a percent sign wili be printed in front of
the rounded number.
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Characters Other Than Formatting Characters

If any characters other than the abovementioned formatting characters (e.g.,
alphanumerics, graphic symbols, etc.) are placed at the beginning or end of a
format string, such characters will be output before or after the formatted
number.

NOTE: The formatting characters shown above apply to the ASCl| character
set. If your selected character set is other than ASCIH, some of the formatting
characters will be output differently as shown below.

USASCIl| France |Germany |England [Denmark |Sweden | Italy Spain
# # # £ # # # Pt
$ $ $ $ $ o $ $
\ ¢ O \ ¢ 0 \ N
A A A A A U ~ A

('See Section 2.4, Character Sets, for detailed information.)

3-56

A AEEELEE,

y

i
1 I

i

i

v

"

(Ol



W WU W o U

w ol

oW W W W W

L\ VI VR L VR | 1Y I VRV

SAMPLE
PROGRAMME

163 a$="EFSON Hx-268"

118 =123

4356

126 £=-123. 456
138 D=1234. 3
148 E=123456

158 PRIMT

168 PRINT
"IEF

173 PRINT
A E" R

28 PREINT
8 PRINT

B
P

FRINT
PRINT
FRINT

3T
=

M pa e by RO
i

3 PRINT

J
»]
i

E
R 2 ]:]

Sl PRINT
i

278 PRINT
228 EMD

LEING
USTHG

USIMNG

USIHNG
S ITHG

LS ING
LS TG
USING
LS TNG
USING
USIHG
LS THE
LS ING

EF=OH

FLUN

E_

EPSON H

THIS IS A

%]

123

123.5

#+123.5

123, 3

BF123. S

":-;123- 3
1273, SE+A1

123, SE+@1

$12335%

II! Il;ﬂi

"THIS IS

"HEH":B
YhEH, #"s

v #" 5
"H##. #-"
Mk, #75
YEFH. E"S
tAKE, B
HEE. . #T
"EEk, _—"
"H#gIE

HA=-2
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*PRINT#

RLEL Y PRINT# <file number>, [<expression>...]
- EIGERREA To write data into a sequential file.

2G4 PRINT#1,A,B

EENEGEIE <file number> is the number used when the file was OPENed for output.
<expression> is the numeric or string expression which is to be written into
the file. For CASO: and CAS1:, PRINT#, unlike output to the display screen,
automatically delimits the data before writing it into the file. Therefore,
irrespective of whether commas or semicolons are used as delimiters in the
list of expressions, data will be output in the same format.

vy

re

H

'y

(See INPUT#, PRINT/LPRINT USING, and PRINT# USING.)

re

PRINT# USING

FLIINE PRINT #<file number>, USING<“format string”>;
[<expreSS|on>{‘ ’<expressmn> Jl

rrrey

WK To write strings and numerics into a sequential file using a specmed format.
D CVWIILEH PRINT#1, USING“###"; A

PRINT# USING writes string or numeric expressions into the sequential file
specified by <file number> using the format specified by <"format
string”>. For <“format string”), refer to PRINT USING.

PRINT# USING outputs data in almost the same format as that for output to
the display screen. Therefore, when reading a data file output by a PRINT
USING, the data will not be delimited unless you use delimiters; commas for
numeric expressions and double quotation marks for string expressions.

(See OPEN, PRINT USING, and PRINT#)
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PSET

FORMAT

PURPOSE
EXAMPLE

REMARKS

SAMPLE
PROGRANME

PSET (<horizontal coordinate>, <vertical
coordinate=)[,<colour>]

To draw dots on a specified graphic screen.
PSET (30,20)

PSET draws a dot at a specified location on the graphic screen specified by a
SCREEN statement. PSET does not affect the dots already drawn on the
screen. If the optional display controller is used, please pay attention when
you specify coordinates, as the external display is different from the LCD in
screen configuration. If you set the external display in colour graphic mode
using a SCREEN statement, <colour> can also be specified. In this case, if
the colour of the existing dots is different from your selected <colour>, it will
change to the newly specified colour.

If <colour> is omitted, the colour of the dot to be drawn on the screen will be
the same as the foreground colour specified in a COLOR statement.

(See COLOR, PRESET, and SCREEN))

LIST

168 CLS:PI=3. 14159
118 DEFINT X,¥

120 FOR I=6 TO 2%P] STEP Pl-/54 Vel
130 X=CO0S(I,%x15+64 )
140 Y=SIN(I)*15+16 kﬁ_’,

158 P3ETC(X,Y)
168 MEXT:COPY
>

3-69



*PUT %

oIV PUT% <record number>>, <variable>[,<variable>...]
HIGEeE A To write the values of variables into a RAM file.
WY PUT%O0, Al, B#, C$

ARG PUT% writes the values of variables into the record specified by <record
number>. String variables must be written at the end of the variable list and
only one string variable per record is permitted.

. EEEEEY

If all the values of the string variables cannot be written into the specified
record, the excess portion of the string variables will be ignored.

If there is an extra capacity within the record after the last variable has been
written, the record will be padded with spaces.

SAMPLE
PROGRAMME

186 DEFFIL 2@8.8

118 A=1, 21 BN=31C$="aRCDE
FG 11

128 PUT=®, A.BX.C%$

128 D=0, 123 E$=C8+CH

148 PUTSL A B [EF

158 "GETH CAM BE EXECUTE
[» EVENM FOR TYFEZ DIFFERE
HT THRHN THE FUTY STATEME
M BEUT THE UALUE WILL BE
REFLSED

168 FOR I=6 TO 1

178 PRINT

12a GETH% I.J, K3 L¥

1968 PRIMT IsJ:EX:L#

288 GETX I.J.kKX.M.M¥

218 PRINT I3 J3KX3M3ME
228 HEXT 1

i
I &

(See DEFFIL, GET% and RAM Files.)

238 END

g 1.2 3

ABCDEFE

@ 1.2 I 2.22735E-28
EF

1 1.2 3

¥ mABCOEFGREC

. U 0 B N

i 1.2 3 .123
ARCDEFGARBC

n
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RANDOMIZE

ol ISl RANDOMIZE [<expression>]
UETIeE A To reseed the random number generator.
N8 RANDOMIZE

FIEIGTE] RANDOMIZE changes the sequence of random numbers by supplying the

Al Wl o W W W W W oW W W W W

i ad) wd)

W\

random number generator with a new seed. The random number seed must
be specified by <expression> within the range —32768 to 32767. If
<expression> is omitted, a “Seed?” message will be displayed upon
execution of RANDOMIZE, asking for the value of a random number seed. If
the value input is outside the above random number seed range, an error will
occur. RANDOMIZE statements cannot be executed in direct mode.

READ

ROLiI:Nl READ<variable>[,<variable>...]
OO To read values from a DATA statement and assigning them to variables.
[ GWILRE READ A, I, C$

MAUREIE] A READ statement must always be used in conjunction with a DATA

statement. READ statements assign variables to DATA statement values on a
one-to-one basis. READ statement variables may be numeric or string, and
the values read must agree with the variable types specified. If they do not
agree, a “Syntax error” will result.

If the number of variables in the list of variables in the READ statement(s)
exceeds the number of elements in the DATA statement(s), an OD {“Out of
data”) error will occur.

If the number of variables specified is fewer than the number of elements in
the DATA statement(s), subsequent READ statements will begin reading data
at the first unread element. If there are no subsequent READ statements, the
extra data is ignored.

(See DATA and RESTORE.)
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REM

e\ :Y REM[<remark>]
JVSIdeSI} To allow explanatory remarks to be inserted in a program.
2G4 REM COMMENT MESSAGE

REVEGTE] A REM statement is a nonexecutable statement that is output exactly as it
was entered in the programme.
in a REM statement, keyword “REM” can be reptaced with an apostrophe
("),
In'a REM statement, a colon (“:") is recognized as part of a <remark>.
Therefore, no statement can be placed after the REM statement.

RENUM

eIV RENUM [<new line number>][,[<old line .
number>][,[<increment>>]] k’
4 AeNi To renumber programme lines.

OWIHIY RENUM

<new line number> is the first line number to be used in the new sequence.
The default is 10. <old line number> is the line in the current programme
where renumbering is to begin. The default is the first line of the program.
<increment> is the increment to be used in the new sequence. The default
is 10.
RENUM also changes all line number references following GOTO, GOSUB,
THEN, ON...GOTO, ON...GOSUB and ERL statements to reflect the new line
numbers. If a line number nonexistent in the programme appears after one of
these statements, the error message “Undefined Line Number nnnn in
mmmm” is output. The incorrect line number reference (nnnn) is not changed
by RENUM, but line number mmmm may be changed.
A RENUM command cannot be used to change the order of programme lines
or to create line numbers greater than 64000. An FC (“lllegal function call”)
error will result if RENUM is used contrary to the above rules. In this case, the
programme line numbers will remain unchanged. RENUM is valid only in the
programme area currently LOGged IN.
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i RESTORE

oY RESTORE [<line number>]
FVETTeEId To allow DATA statements to be reread from a specified point.

S C:WILEE RESTORE 1000

RESTORE causes the next READ statement to access the first item in the
DATA statement at the line specified by <line number>. If <line number> is
omitted, the next READ statement will read from the first DATA statement in
the programme.

If there is no DATA statement at the line specified by <line nhumber>, the
READ statement will read from the DATA statement at the lowest line
number after the specified <line number>.

If the line specified by <line number> does not exist in the programme, a UL
(“Undefined line number”) error occurs.

SAMPLE
PROGRAMME

LIST

(See DATA and READ.)

100 DATA "kkkkikikkdoikk™, »  HC -",2 @
110 READ A#

129 PRINT A%

138 READ A%.Bx

148 PRINT A$:Bx%

158 RESTORE 100

168 RERD A%

179 PRINT A$

W oW oW oW W ow oo

Al
1V

180 END
:E; RUH
. ARAOK AR K NOK Ak KK
- HC -~ 20
;a AR N AR KA kK
' >

i

Ay W oA el Al A
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RESUME

FORMAT

RESUME [| NEXT }
<line number>

VLRI To continue programme execution after an error recovery procedure has been

EXAMPLE

performed.
RESUME 100

EIEEGLES] With RESUME, you can specify the statement or programme line at which

programme execution is to resume after an error recovery procedure has
been completed. The three format options are as follows.

RESUME Execution resumes at the statement which caused the
error.

RESUME NEXT Execution resumes at the statement immediately following
the one which caused the error.

RESUME<line  Execution resumes at the line specified by <line number>.

number>

(See ON ERROR GOTO.)
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RUN

FORMAT

PURPOSE
EXAMPLE

(1) RUN [<line number=] or
(2) RUN <file descriptor>|[,R]
To start programme execution.
(1) RUN 300

(2) RUN”CASO:PROG4.ASC"”

In format (1), if <line number> is specified, execution of the programme
currently in the memory begins on that line. If <line number> is omitted,
execution starts at the lowest line number.

In format (2), a programme specified by <file descriptor> is loaded into the
memory and then programme execution begins.

Execution of a RUN command clears all variables and closes all open files
before loading the designated programme. However, if the <R> option is
used with this command, all data files remain OPEN.

Before executing a RUN command in format (2), use a STAT command to
check the programme area currently LOGged IN.

(See LOGIN and STAT.)

RUN“COMO:"”

RUN“COMO:[(<BLPSC>)]"[,RI]
L1 To specify the interface condition of the RS-232C port and execute RUN.
WIS RUN“COMO:(68N2B)”

ASRGLE] Except for the fact that the programme is loaded into memory via the

RS-232C port, this command is essentially the same as the normal RUN
command. However, the programme to be transmitted through the port must
be in ASCIl format.

For details of <BLPSC>, which specifies the interface conditions of the
RS-232C port, refer to OPEN“COMO.".
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SAVE

el: /Yl SAVE <file description>|[, A‘ ]
: Vv

IWELIOY S To save an EPSON BASIC programme on a specified file,
IV LAY SAVE“CASO:ABC”

This command is used to save BASIC programmes on the file specified by

<file descriptor>. If a file already exists under the specified filename, the
programme can be saved on another location under the same filename.
If this is done, two different programmes saved cannot be distinguished from
each other as they are under the same filename. Be careful not to use the
same filename.
The <A> option saves a file in ASCII format. If <A> is not specified, the file
is saved in a compressed binary format. ASCIi format requires more space
than the binary format but some file access reguires that the file be in ASCI
format (e.g., when using the MERGE command for programme editing). Also,
a file saved in ASCIl format may be read as a data file.

p i B,

The <V> option may be used when a microcassette recorder is being used
as an auxiliary memory. In this case, after the SAVE is executed, the tape will
automatically be rewound to the beginning of the programme and program-
verification (CRC check) will be performed. |If <device> other than the
microcassette recorder is specified, the. <V> option will be ignored.

e

(See LOAD and MERGE.)

e

7T799%%*%Yw
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*SAVE“COMO: "

HOIRII'Y SAVE“COMO:[(<BLPSC=>)]" A
LRIy To specify the interface conditions of the RS-232C port and execute SAVE.
D CWIMEY SAVE“COMO: (68E13)”,A

Except for the fact that the programme is output via the RS-232C port, this

Wl

command is essentially the same as the normal SAVE command.

If A is omitted, no error will occur. However, since the data in a compressed
binary format cannot be read properly by the RS-232C port, an attempt to
transmit such data will be meaningless.

For details of <BLPSC>, which specifies the interface conditions of the
RS-232C, refer to OPEN"COMO:".

*SAVEM

VURSEVVR VI VIRV VR TV T

HOILY SAVEM <file descriptor>,<top address>,<bottom address>,

<execution starting address>[,V]

W%l To save the memory contents on a specified file.
D ENII48Y SAVEM”“CAS1:ABC”, &HOBO0O, &HOC00, &HOBOO

AAIEGLEY SAVEM saves a machine language programme or memory contents on a

specified file.

<top address> and <bottom address> indicate the range of the memory
contents to be saved on the specified file.

If the <V> option is specified, programme verification (CRC check) is
performed after SAVEM is executed. If a device other than the microcassette
recorder is used, the <V> option will be ignored.

Execution of machine language programme loaded into the memory by a
LOADM command will begin at <execution starting address>. Even if the
data saved is not a machine language programme, <execution starting
address> cannot be omitted and the same value as the <top address> must
be set.

{See LOADM.)
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*SCREEN

HOlIVIIAAM SCREEN <text>, <graphic mode>
MUHOBIN To specify the text or graphic screen mode.

D CNIHYY SCREEN 0,2

SCREEN sets the LCD or external display in the text screen mode and/or
graphic screen mode. (The optional display controller is required to connect
the HX-20 to an external display.)

The value of <text> must be either 0 or 1. Specify 0 to display a text screen
{physical screen) on the LCD and 1 to dispiay a text screen on the external
display.

.

The value of <graphic mode> must be in the range of 0 to 2. Specify 0 to
display a graphic screen on the LCD. If 1 is specified, the external display is
set in colour graphic mode (128x64 dots, 4-colour). If 2 is specified, the
external display is set in high-resolution mode (128x96 dots, black and
white). At the time of warm start, the LCD is set in both text and graphic
screen mode.

SCREEN 0,0 ... Displays both text and graphic screens on the LCD.

SCREEN 0,1 ... Displays a text screen on the LCD and a graphic screen in
the colour mode on the external display.

SCREEN 0,2 ... Displays a text screen on the LCD and a graphic screen in
high-resolution mode on the external display.

SCREEN 1,0 ... Displays a text screen on the external display and a graphic
screen on the LCD.

rrrYyy >

Due to the limited capability of the display controller, both text and graphic
screens cannot be displayed simultaneously on the external display.

refsewynwsn

.
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*SCROLL

SCROLL[<speed>][.[<mode=][,<scroll step X>,<scroll step
Y=>1]

To specify the SCROLL function of the physical screen.

SCROLL 9,0,10,4

<speed> specifies the speed when the LCD screen scrolis using a value in
the range of 0 to 9, with 9 indicating the highest scrolling speed and 0, the
lowest. However, the scrolling speed of the external display is fixed and not,
adjustable.

<mode> specifies the manner of movement of the physical screen and its
value must be either 0 or 1. _

If you specify <mode> as 0, the physical screen is fixed at the left-hand end
of the virtual screen and can move only up or down. In this mode, if the cursor
position is outside the bounds of the physical screen, note that it will not
come back into view unless the physical screen is moved, even if an output
command is executed. :

If you specify <mode> as 1, the physical screen will automatically move to
follow the cursor.

When the system returns to command level after the execution of a
programme, <mode> is set to 0.

<scroll step X> indicates the number of characters for which the screen
should move at one time when + or + IEM are typed. The
value of <scroll step X> must be in the range of 1 to 20 for the LCD and 1 to
32 for the external display. <scroll step Y>> indicates the number of lines the
screen should move vertically at one time when + P, + Qor
EHSBI are typed. The value of <scroll step Y>> must be in the range of 1 to
4 for the LCD and 1 to 16 for the external display. The default values at warm
start are as follows:

For the LCD SCROLL 9, 0, 10, 4
For the external display SCROLL 9, O, 16, 16
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*SOUND

FORMAT
PURPOSE
EXAMPLE

REMARKS

SAMPLE
PROGRAMME

SOUND <tone>,<duration>
To sound a specified tone.
SOUND 10, 10

SOUND causes the built-in piezoelectric speaker to sound at a specified
<tone> for a specified <duration>. :

<tone> may be a value in the range 0 to 56. 0 indicates a pause and the
range of 1 to 28 corresponds to the scale from tone C (do) to tone B {ti} which
is four octaves higher than the first C. 13 is equivalent to 880 Hz. The range of
29 to 56 corresponds to the scale with tones each of which is a half tone
higher than those in the scale represented by 1 to 28.

<duration> must be a value in the range of 0 to 2565. When <duration> is
specified, the speaker sounds for an interval specified by <duration>
multiplied by 0.1 second.

LIST

199 FOR I=1 TO 68

118 READ A,B

128 SOUND A.B

138 NEXT

146 EHD

209 DATA 8.8,8,4,9,4,108,8,10,4,11,4,12,8
»13:,4,12,4,10, 16

219 DATA 12,8,11.,4, 19 4,9,1€,11,8,108,4,9
4,8, 16

220 DATh 8,8,8,4,9,4,18,2,10.4,11,4,12,8
»13,4,12,4,10, 16 ;

§7B DATA 12,8,11,4, IB 4,%,8,10,4,9,4,8,3

249 DATA 12,8,11,4, IB 4,9,16,11,8,19,4,9
4,8, 16

250 bATA 12,8,11,4, 13 4,9,16,11,8,10,4,9
:4,8,186

20 DATA 8.8,8,4,9, 4 189,2,18,4,11,4,12,8
213,4,12,4,10,16

2?0 CATA 1218311’47 18,4,9,8, 1@:4:9:4)8:2

94

P
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*STAT

O EIVINEll STATI|ALL ]

<expression> :
AVIZeRIa To display the status of each programme area.
D OWIMRY STAT3

STAT displays the name and size of a programme stored in each programme
area.
<expression> is the programme area number (1 to 5). If <expression> is
used, the data in the area specified by the programme area number is
displayed. If omitted, the data in the current programme area is displayed.
If ALL is specified, the data from all the programme areas are displayed
simultaneously along with the size of the RAM file area, MEMSET addresses,
and the size of the unused text area (bytes free). However, as the size of the
unused text area displayed here includes a work area for BASIC programme
execution, it does not necessarily mean that all the unused text area is
available for programme storage.

(See MEMSET and TITLE.)
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STOP

geliiiry STOP

AWELIeEIS To terminate programme execution and return to command level.

2NNy STOP

FIEHYIGIE] STOP statements may be used anywhere in a programme to terminate
execution and to return BASIC to command level. When a STOP statement is

executed, the following message is output:

Break in nnnn {(where nnnn is a line number at which the STOP statement has
been executed.)

Unlike the END statement, the STOP statement does not close files. When
BASIC has returned to command level, programme execution can be
resumed by a CONT command.

(See CONT and END.)

SWAP

RN SWAP <variable 1>,<variable 2>
MEeI] To exchange the values of two variables.
R NIHAY SWAP AS, BS

With a SWAP statement, any type variable (integer, single precision, double
precision, or string) may be swapped, but the two variables must be of the
same type or a TM ("Type mismatch”) error will occur.

When the type of <variable 2> is a simple variable and the value of the
variable is not assigned, an FC (“lllegal function call”) error will occur.
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SAMPLE
PROGRAMME

LIST

108 A=123, 456
118 E=999%99

128 PRINT "R="3A
138 PRINT "B="3;B
143 SWAP AsB

159 FRINT

168 FRINT “SuWapP!!"
179 FPREINT

129 PRINT "A=":A
198 PRINT "B="3;B
2608 END

RUN

A= 123. 456

B= 993999

SWiRP ! !

9

mH
|y )
(AL

gl
5

£ D

]
2 6

~ 0 I>

*TITLE

RO TITLE <programme name>

(L3 e8IY To name programmes.
DGWIIMEY TITLE“TEST 1”

TITLE names a programme in the programme area currently LOGged IN.
<programme name> may be 8 characters max. Once assigned, this name
will appear on the menu when a STAT command is executed or when power
is applied to the HX-20.

The programme named by the TITLE statement can be executed directly by
menu selection immediately after the power application to the HX-20, and is
protected against accidental erasure by a NEW or LOAD command. If you
attempt to execute either command in a programme area named by TITLE, a
PP (“Protected programme”) error will occur.

(See STAT.)
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TRON/TROFF

SAMPLE
PROGRAMME

TRON
TROFF
To trace the execution of programme statements.

Execution of a TRON statement (in either the direct or indirect mode) as an
aid in debugging enables a trace flag that displays each line number of the
programme as it is executed. The numbers appear enclosed in square
brackets. The trace flag is disabled when a TROFF statement or NEW
command is executed.

LIST

18 FOR I=1 TO 5
28 PRINT 1

38 NEXT
46 END
THON

RUN
[1p3if2el
(391Lz20]
(3p1L20]
(3810281
[391028]
[381[401]
TROFF
RUN

No W -

NH LN -
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*WIDTH

FORMAT

WIDTH <characters per line>, <number of lines> [,<scroll
margin=-]

To set the size of the virtual screen

WIDTH 20, 25,5

WIDTH specifies the size of the virtual screen by <characters per line> and
<number of lines>. <characters per line> and <number of lines> can be set
arbitrarily within the ranges of 20 to 255 and 4 to 255, respectively.
The size of the virtual screen is limited by the capacity of the memory. If you
set the screen width too large, an OM (“Out of memory”) error may occur.
The minimum values are the size of the LCD screen.

<scroll margin> is an allowance for margins that you can provide on the left
and right of the display screen, so that you can read the display screen easily
when it is moved laterally.

When the cursor comes to the edge of the screen, the next character is
outside the display screen and will therefore not be visible. For this reason,
when the cursor has moved over a certain set width, it is advisable to move
the screen also while the next character is still in view. In this way, the
character to the left of the cursor is always on display.

When the cursor has moved without leaving the scroll margin, it indicates that
the cursor has reached the end of the virtual screen.

At warm start, the size of the virtual screen is set at WIDTH 40, 8, 3 for the
LCD and WIDTH 40, 37, 5 for the external display.

When a WIDTH command is executed, all files opened at that time are closed
and all variables, character areas and data defined by DEF statements are
cleared. :

You may set the size of the virtual screen freely.

When you perform programme corrections, the larger the virtual screen, the
more easily you can use it. However, with a very large screen, you may not be
able to find the statements at all. Even if statements are being output
correctly on the virtual screen, there may be no visible changes in the display
screen.
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*WIDTH <device name>

FoM{WYl WIDTH [“LPTO:” |, <number of digits>
I”COMO:" !

OO RI] To set the print width of the printer.

2001489 WIDTH “LPTO: ", 20

WIDTH sets the maximum value of characters per line that can be output on
the printer. Normally, for PRINT statements (including LPRINT and PRINT#)
LINE FEED (LF) signal is sent to the printer by a semicolon at the end of each
such statement. By specifying the print width with a WIDTH command, LF
signal is automatically sent to the printer when <number of digits> which
specifies the number of characters to be printed per line is reached.
<number of digits> must have a value in the range of 1 to 255. However, 255
is interpreted as infinite and no automatic line feed according to the specified
print width will take place.

NOTE:

At warm start, <number of digits> is set to 80 for the RS-232C port
(“COMO:"). Therefore, if a long string exceeding 80 characters is output, line
feed is effected automatically upon output of 80 characters. This will also be
the result if a device other than the printer is connected to the RS-232C port
of the HX-20. For this reason, when using the RS-232C port for communica-
tion with an external device, a string longer than 80 characters may not be
transmitted properly with <number of digits> set at the default value. When
programmes are to be transferred from one HX-20 to another HX-20, first
execute WIDTH “COMO:“, 255 to disable the automatic line feed operation
and then start the transmission.
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WIND

Hol:{\ Yl WIND [<counter value>]
HVGIIeEId To control the microcassette drive for fastforward and rewind.

[CNIHY WINDO

IEVEGTIEY WIND causes the microcassette tape to be fast forwarded or rewound

W W W W Wwwuww

W W W W Wow

AU VIR VU VRS TUR T IV IR T LY

according to <counter value>. <counter value> must be within the range of
—~32768 to 32767.

The counter value of the microcassette recorder can be read by TAPCNT
function. '

Once this value is stored in memory, the target file can be searched
irrespective of the current tape position by instructing the value with a WIND
command.

If <counter value> is omitted, the microcassette recorder rewinds the tape
to its beginning and resets the counter value to 0.

When a file is to be searched using a WIND command, you must execute in
advance a WIND without <counter value>.

(See TAPCNT.)
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SAMPLE
PROGRAMME

LIST

169
119

120
148
156
1€0
1ve
173
188
199
260
2109
220
228

RUN

LD NN W T

COUNT=TAPCNT

(FEN "0, #1, "CASD: TEST. DAT"
FOR A=1 TO 16
FRINT#1,RA3SAR(AY

HEXT

CLOSE #1

WIND COUNT

OPEN "1",#1,"CASE: TEST. DAT"
PRINT :PRINT" & ", "SRRCAD"

IF EOF(1)> GOTO 22@
INPUT#1,R.:B
PRINT f,B
G0TO 180
CLOSE #1
END
SORCAD
1
1. 41421
1. 73295
2
2. 23687
2. 44949
2. 64575
2. 82843
3
3. 16222
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ABS

Sl {\Y:\Y ABS(<numeric expression>)
MVEEIOEd To return the absolute value of a numeric expression.

IS GWIHA] A=ABS(~-1.6)

FEVEGTE] ABS returns the absolute value of <numeric expression>.

ASC

RN ASC(<string>)
MYMEONIY To return the character code of a character.

EGNWILYY A=ASC("A")

ASC returns a numerical value that is the ASCI| code of the first character of
<string>. See APPENDIX F, “Character Code Table” for the relationship
between characters and ASCII character codes.

If <string> is null, an FC (“Illegal function call”) error is returned.

{See CHRS$, and APPENDIX F, “Character Code Table”.)



ATN

HeYl ATN(<numeric expression>)
MV OBIY To return the arc tangent of a numeric expression.

D0YIHEY A=ATN(0.5)

RINEGET ATN returns the arc tangent of <numeric expression> in radians. The result
of the operation is in the range —a/2 to /2.

b i
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CDBL

Je:IVI'S CDBL{(<numeric expression>)

(MO To convert integers and single precision numbers into double precision
numbers.

OENIIYRY A#=CDBL(B!/2)

|

m CDBL converts the value of <numeric expression> to a double precision
number. Only the type conversion is performed and there is no change in the
number of significant digits.
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CHRS$

EO Y CHR${(<numeric expression=)
IO To return the character corresponding to a specified character code.
OGWILY AS=CHRS$(&H41)

BIEETE CHRS$ returns the ASCII character whose code is the value of <numeric
expression>. If the value of <numeric expression> is not in the range of 0 to
255, an FC (“illegal function call”) error occurs.
You may include real numbers in <numeric expression> but the fractional
portion of the real number must be rounded before using it as the value of
<numeric expression>.

{See ASC, and APPENDIX F, “Character Code Table.”)

CINT

SOV CINT(<numeric expression>)
VMO To convert single and double precision numbers into integers.
[OGUWIHEE A% =CINT(B#/2)

RISNEGHES CINT converts the value of <numeric expression> into an integer by
rounding the fractional portion. If the value of <numeric expression> is not in
the range of —32768 to 32767, an OV {"Overflow"”) error occurs.

{See CDBL, FIX, and INT))
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COS

el '%ll COS (<numeric expression=>)
HIRIdeI S To return the cosine of a numeric expression.
VY A=C0S(3.1415926/2)

i

EEMTE COS returns the cosine of <numeric expression> in radians.

_E

—

-

EEEREEEE.

CSNG

CSNG(<numeric expression>) :

To convert integers and double precision numbers into single precision
numbers.

Al=CSNG(B#)

CSNG converts the value of <numeric expression> into a single precision
number in 6 significant digits.
If the value of <numeric expression> is not in the range —1.70141 E+38 10
1.70141 E+38, an OV (“Overflow"”) error occurs.

(See CDBL and CINT.)

SRR
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CSRLIN

FORMAT
PURPOSE
EXAMPLE

REMARKS

CSRLIN
To return the vertical position of the cursor on the virtual screen.
Y=CSRLIN

CSRLIN returns the value of the vertical position of the cursor on the virtual

screen. The value of the vertical position must be in the range of 0 to (number
of lines on the virtual screen —1).

(See POS.)

DATES

FORMAT
PURPOSE

[EXAMPLE |
REMARKS

DATES$ (=MM/DD/YY]

To set the current date in, and return the date kept by, the internal calendar
clock.
PRINT DATES$

DATE$ displays the date kept by the internal calendar clock in the HX-20.
Using this statement, you can set the date in the form of a string such as
MM/DD/YY (e.g., “08/15/82") where MM represents the month, DD
represents the day and YY represents the year.

The date is displayed in the same fofmat as that when it was input. Once you
set the correct current date with a DATES, you are not required to set it again,
as the clock in the HX-20 keeps track of the time and date.

(See DAY and TIMES.)
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DAY

FORMAT
PURPOSE

EXAMPLE
[REMARKS]

DAY

To set the current day of the week in, and display the day of the week kept by,
the internal calendar clock.

PRINT DAY

In the HX-20, the day of the week is kept by the internal calendar clock by
integers 1 to 7 corresponding to the 7 days of the week. Using this
statement, you can set the current day of the week such as
DAY =7(Saturday). The day of the week is displayed by one of integers 1 to 7.
Once you set the correct current day of the week with a DAY, you are not
required to set it again.

(See DATES$ and TIMES.)

EOF

HoI\V Yl EOF(<file number>)
VoY To return the end-of-file code.
IS OGWILER IF EOF(3) THEN CLOSE #1 ELSE GOTO 100

EEYIGTE] The file specified by <file number> must have been opened for the input

mode. EOF checks if the file specified by <file number> has reached its end.
EOF returns —1 (true) if the end of the file has been reached and returns 0
(false) if not.

if the specified file is RS-232C port (“COMGO0: "), EOF returns —1 when the
buffer is empty and returns 0 when the buffer is not empty. The EOF function
always returns 0 (false) for the file assigned to the keyboard.

4-6
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3 ERL/ERR

Mo\ ERL

ERR
HIdeI] To return the error code of an error occurred and the line number where the
error occurred.

DWIHRE A=ERL

B=ERR

W oW w

When an error occurs, the error code is stored in the variable ERR and the line
number where the error occurred is stored in the variable ERL. If the
statement that caused the error was executed in the direct mode, line
number 65535 is stored in the variable ERL.

Normally, the ERL and ERR variables are used in the error trapping routine
specified by an ON ERROR GOTO statement to controt the processing flow.

(See ON ERROR GOTO.)

EXP

HOAIIANA EXP (<numeric expression=)
Y14 ON1] To return the value of an exponential function with e as its base.

DENILHY A=EXP(1)

GIEVRLENST The value of <numeric expression> must be the result of an exponential
function. If the value of <numeric expression> is greater than 88.02969, an
OV (“Overflow”) error occurs.

D iy W L [ Ui ow owy

Al W U

NOR W
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FIX

Fel:{Yl FiX (<numeric expression>)
IO To return the truncated integer part of a numeric expression.

OV A=FIX(—B/3)

FENEGIE] FIX returns the value of <numeric expression> as a truncated integer part.

FRE

(See CINT and INT.)

S S L LSS S . .

rr

FORMAT

WG To return the size of an unused memory area.

EXAMPLE

FRE(<expression>)

PRINT FRE(O)
PRINT FRE("“A$")

If the <expression> is a numeric expression, FRE returns the number of free
bytes in the BASIC text area. If <expression> is a string expression, FRE
returns the number of bytes in the BASIC string area. <expression> is
merely a dummy. Any arguments to FRE may be assigned as long as they are
numeric or string expressions. Since the size of the unused memory area
displayed includes a work area for BASIC programme execution, please use
the displayed memory capacity as a guide only.

EEEXX

TR
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HEX$

HEX$(<numeric expression>}

To return a string which represents the hexadecimal value of the decimal
argument.

A$=HEX$(65535)

HEX$ converts the decimal value of <numeric expression> to a hexadecimal
value and returns it as a string. The value of <numeric expression> must be
in the range —32768 to 65535. If the value of <numeric expression> includes
a decimal fraction, it is rounded to an integer before HEX$ (<numeric
expression>) is evaluated.

(See OCT$ and VAL)
PROGRAMME

LIST

168 PRINT * DEC  OCT HEX"

118 FOR I=5 TO 16

120 PRINT USING" ####"; 15

138 PRINT USING"& &“3" ",0CT$CI),HEX$C]

>
149 HEXT 1

RUN
DEC  OCT HEX
=) 5 3
6 6 6
I'4 7 7
8 19 8
9 1{ 9
10 12 R
11 13 B
12 i4 C
13 15 D
14 16 E
15 17 i;

®
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INKEYS

Folstil:NI INKEYS$

VLIRS To return a one-character string of the pressed character key or a null string if
no character key is pressed.

DOV RY AS=INKEYS$
SEEGEESY INKEYS returns a null string if the keyboard buffer is empty. If the keyboard
buffer contains any character key input, INKEY$ reads the character from the

buffer and returns it as a one-character string. Any keys not included in the
“Character Code Table” such as Blzilsll key. etc., are ignored.

(See APPENDIX F, “"Character Code Table"”.)
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INPUTS$

oMV Y M INPUTS$(<number of characters=>[,[#]<file number=])
VeI To return a string of characters read from a specified file.
SO EY AS=INPUTS$(5,#3)

INPUT$ reads a string of characters in the number specified by <number of
characters> from the file specified by <file number>. If <file number> is
omitted, characters can be input from the keyboard; but the characters input
from the keyboard are not echoed (i.e., not displayed on the screen), unlike
the execution of an INPUT statement.

INPUT$ is in a wait state until a string of characters specified by <number of
characters> is all input. However, if any input data exists in the input buffer,
INPUTS$ reads characters from the buffer.

With an INPUTS, all characters except key are read as is. Therefore,
INPUT$ allows the input of characters, such as Carriage Return (character
code 13), etc., which cannot be entered by INPUT and LINE INPUT
statements.

4-11



INSTR

INSTR{[<numeric expression>,l<string 1>, <string 2>)

To search for the first occurrence of one string in another string and return the
position of the searched string.

B=INSTR(AS$,”XYZ")

INSTR searches for the first occurrence of <string 2> in <string 1> and
returns the position at which the match is found. If <string 2> cannot be
found, INSTR returns 0.
<numeric expression> is the position for starting the search. If <numeric
expression> is omitted, the search is started from the beginning of <string
1>. If a null string is specified as <string 2>, INSTR returns the same value
as that specified by <numeric expression>.

SAMPLE
PROGRAMME

LIST

168 AF="ZXCUBMM,. 7AS FG JKL "
116 E$=INPUT$C1)

126 C=INSTR(AS,B$)

120 IF C=0 GOTO 110

149 IF C>1@ THENC=C+17

150 SOUND C+5,2

168 GOTO11@

4-12
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INT

Fel: -3l INT(<numeric expression>)
VG Al To return the largest integer value (truncated).
(WS PRINT INT (—B/3)

IV INT returns the largest integer value which is equal to or less than the value of
<numeric expression>.

(See FIX and CINT.)

SAMPLE
PROGRAMME

LIST
160 PRINT " I CINT INT FIX"
118 FOR I=2.4 TO -2.4 STEP -8, 3
128 A%=CINTCI>
139 B%=INTC(I>
148 Cx=FIX{I>
158 PRINT USING " ##,#"31;3
168 PRINT USING " #k## ":R%3B%3C%
178 NEXT I
183 END
RUN
I CINT INT FIX
2.4 2 2 b
2.1 2 2 Z
1.8 2 1 i
1.5 2 1 i
1.2 1 1 1
8.9 1 (% B8
8.6 1 a %)
a.3 a %) 5]
8.9 (5 %) %)
-3, 3 %) -1 %)
-8.6 -1 -1 a
-@. 2 -1 -1 (%)
-1.2 -1 -2 -1
-1.5 -1 -2 -1
-1.8 -2 -2 -1
—2- 1 _2 "'3 _2
-2. 4 -2 -3 -2
>
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LEFTS

Heola Yl LEFT${<string>>,<numeric expression>)
OIi10l]y To return an arbitrary length of string from the leftmost characters of a string.
I GWIHAY BS—=LEFT$S(AS,4)

N8

L

The value of <numeric expression> must be in the range of 0 to 255. If
<numeric expression> is greater than the total number of characters in
<string>, the entire string will be returned. If <numeric expression> is 0, the
null string (length zero) is returned.

(See MID$ and RIGHTS.)

LEN

HOLVIINE LEN(<string>)
HYUNEONIY To return the total number of characters in a string.

D CHIIERE A=LEN(AS)

ARG LEN returns the total number of characters in <string>.
If <string> includes non-printing characters such as control codes and
blanks, they are not actually output but are counted as characters.

{(See APPENDIX F, Character Code Table.)
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LOF

FOLVIEY LOF (<file number>)
AL To return the size of a specified file.

D ENIIYEY A=LOF(3)

The file specified by <file number> must have been opened in the input
mode. If the specified file number is in a ROM cartridge, LOF returns the
remaining length of the file in units of bytes. I the specified file number is in
the RS-232C port, LOF returns the number of data stored in the buffer in units
of bytes.

LOG

HOLMUIYl LOG(<numeric expression>)
VGO To return the natural logarithm of a numeric expression.
DOWILHAR PRINT LOG(2.7812818)

GEVGIES] LOG returns the natural logarithm of the value given by <numeric
expression>.
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MID$

LN MID$(<string>,<expression 1>[,<expression 2>])
TEE A To return an arbitrary length of string from a string.
N4 BS=MIDS$(AS,2,3)

FIEAVTEGIE MIDS returns a string of characters in the length specified by <expression 2>
from the <string> beginning with the <expression 1>th character. The

values of <expression 1> and <expression 2> must be in the ranges 1 to
255 and 0 to 255, respectively.

If <expression 2> is omitted or if there are fewer than <expression 2>
characters to the right of the <expression 1>th character, all rightmost
characters beginning with the <expression 1>th character are returned.
When the number of characters in <string> is fewer than <expression 1>,
MID$ returns a null string.

{See LEFT$ and RIGHTS.)

SAMPLE
PROGRAMME

LIST

188 A$="ABCDEFGHIJKLMN"

118 PRINT " MID$ LEFTS
RIGHT$ *

120 FOR I=1 TQ 7

130 M$=MID$(RS$, 1,7
148 L$=LEFT$(A%, [
1590 R$=RIGHT#CA%, I

168 PRINT USING " & "sME, L3RS
178 HWEXT I
RUN
MID$ LEFTS RIGHTS
RBCDEFG A M
BCDEFGH AB MN
CDEFGHI ABC LMN
DEFGHIJ ABCD KLMN
EFGHIJK ABCDE JKLMN
FGHIJKL ABCDEF IJKLMN
BHIJKLM ABCDEFG HIJKLMN
b
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3 Nel: "V OCT$(<numeric expression=)
VETIORIS To return a string which represents the octal value of the decimal argument.
S CNIHAY PRINT OCT$(123+456)

w

OCT$ converts the decimal value of <numeric expression> to an octal value
and returns it as a string. The value of <numeric expression> must be in the
range of —32768 to 65535. if the value of <numeric expression> includes a
decimal fraction, it is rounded to an integer before OCT$ (<numeric
expression>) is evaluated.

(See HEX$.)

*PEEK

HoltVilAVl PEEK(<address>)
WO To return the byte read from a specified memory location.
DGWIHES A=PEEK(&HO0OCO00)

PEEK retuns the byte read from the memory location specified by
<address> <address> must be in the range of 0 to 65535 (&HO to
&HFFFF). If the value of <address> includes a decimal fraction, it is rounded
to an integer.
Since the memory space from addresses &HO to &H4D is a special area
allocated for input/output, an overrun may occur simply by reading any of
these addresses.
In EPSON BASIC, when a PEEK is executed for any of the abovementioned
addresses, an FC (“lllegal function call”) error occurs. To read these
addresses, &H80 must be written into &H7E (to set MSB).

(See POKE.}

i
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POINT

Je1x{)i Y POINT(<<horizontal coordinate>,<vertical coordinate>)
HYdeRIY To return the status of a dot at a specified location on the graphic screen.
DNV PRINT POINT(100,10)

POINT checks whether or not a dot has been drawn at the location specified
by <nhorizontal coordinate> and <vertical coordinate> on the graphic screen.
With the LCD, POINT returns 1 if a dot has been set at the specified location
and O if no dot has been set. With the external display, color codes 0 to 3 are
returned. Please note that the LCD is different from the external dispiay in the
range within which you can specify graphic coordinates.

SAMPLE
PROGRAMME

CLZ:DEFINT A-Z2
DIM POIV. ¥
FRINT "pRC"
FOR Y=8 TO 7
FOR #=8 TO 17
FlxaMa=POINT K. Yo
HEXT ®a Y
FOR Y= TO 7
PRINT
FOR x= E Tﬁ 17
IF F&V W2 THEN p$="R}
H ELSE HI—.II "
¢1F FRIHT A%

28 HEXT Ra%

Lof B (5

r.
—te
e O S T Ty

IJ'HHF—‘!-"P-*MH(_LHH

Co 0 €0 ~J LR

[ o I o

rrry*r-rrrrrrrrYrrYerny

"
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POS

HOLVIENE POS(<digit>)
MYHOEIR To return the horizontal position of the cursor on the virtual screen or the
horizontal position of the printer head.

SOWIYE] X=POS(0)

The value of <digit> must be in the range of 0 to 16. If 0 is specified, POS
returns the horizontal position of the cursor on the virtual screen.
If any of the integers from 1 to 16 is specified, POS returns the number of
characters stored in the buffer {namely, the number of characters that has
been output following the output of the L.F code and before execution of this
function) on the file opened using the integer as a file number.
These numbers also correspond to the horizontal positions of the printer
head.

(See CSRLIN and LOF.)

RIGHTS

ROV RIGHTS$(<string>,<numeric éxpression>)

MO To return an arbitrary length of string from the rightmost characters of a
string.

WL PRINT RIGHT$("ABCD",3)}

The value of <numeric expression> must be in the range of 0 to 255. If
<numeric expression>> is greater than the total number of characters in
<string>>, the entire string will be returned. If <numeric expression> is 0, the
null string (length zero) is returned.

(See LEFT$ and MIDS$.)
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RND

e\ :\Yl RND[{<numeric expression>)]
U el To return a random number.

W ZNE A=RND(1)

HSRGEET RND returns a random number between 0 and 1. The random number
- generated varies with the value of <numeric expression> as follows.

® |f <numeric expression>> is negative, a new sequence of random numbers
is generated.

® |[f <numeric expression> is 0, the last generated random number is
repeated.

® |f <numeric expression> is positive, the next random number in the
sequence is generated.

If <numeric expression> is omitted, the next random number in the
sequence is also generated. The same sequence of random numbers is
generated each time a RUN or CLEAR statement is executed, if the random
number generator is not reseeded by a RANDOMIZE statement.

(See RANDOMIZE )
PROGRAMME

LIST

186 DEFINT H.E

1168 DIM BC1262

128 INPUT "MUMBER OF REP
ETITIOHS "3

138 CLS

148 FOR I=8 TO A

158 MN=FMD*i28

168 BCHI=BCNI+1
1v@ PSET (N.31-BC(H23
188 NEXT

>
RLUN

HUMBER OF REPETITION
5?2008

mudicalalbd il
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SGN

HOIiIYl SGN{(<numeric expression>)
IO} To return the sign of the value of a numeric expression.

SOG4 B=SGN(A)

IV Y€] |f the value of <numeric expression> is positive, SGN returns 1. If the value
of <numeric expression> is 0, SGN returns 0. If the value of <numeric
expression> is negative, SGN returns —1.

SIN

FORMAT SIN(<<numeric expression>)
W14 RIY To return the sine of a numeric expression.
SGNI4YS PRINT SIN(3.1415926/2)

AAIERTE] SIN returns the sine of <numeric expression> in radians.

(See COS and TAN.}
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SPACES

S\ Y SPACES${<numeric expression>)
VORI To return a string of spaces of a specified length.
D OGNWHNS AS="A"+SPACES$(10)+“C”

FAEN €3 SPACES returns a string of spaces of the length specified by <numeric
expression>. The value of <numeric expression> must be in the range of 0
to 255.

(See SPC and TAB.)

SPC | B T
SPC(<digit=>)

MO To output a specified number of blanks.
GNILEY PRINT SPC(10);"A”"

AHIRGIEY SPC outputs blanks in the number specified by <digit>. This function rmay
only be used in output statements such as PRINT. The value of <digit> must
be in the range of 0 to 255.

(See SPACE$ and TAB.)

reE®RTIvTYRTY
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SQR

Sl 1Yl SQR{<numeric expression>)
MUGEIOE]S To return the square root of a numeric expression.

(D CNIIEY A=SQR(2)

EHNEGIE] SOR returns the square root of <numeric expression>.
The value of <numeric expression> must be greater than 0.

STRS

HONIEEM STR$(<numeric expression>)

MVLIHeE]g To return a string representation of the value of a numeric expression.
EWILEE A$S=STR$(123)

AIAGELLE] STR$ converts the value specified by <numeric expression> to a string. For
<numeric expression>, you can use any type of numeric constants.

(See STRINGS and VAL.)
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STRINGS

STRINGS$ (<integer expression>, | <string expression>> )
<numeric expression=>

To return a string of specified characters.

PRINT STRING$(10,65)

STRINGS$ returns a string of characters specified by <string expression> or
<numeric expression> in the length specified by <integer expression>. If
<string expression> is specified as a string of characters to be returned, all
characters having the first character of the string are returned.
if <numeric expression> is specified, all characters having ASCII code
specified by the numeric expression are returned. The value of <numeric
expression> must be in the range of 0 to 265.

(See STR$.)

FEL1EN

¥ r

- r
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TAB

TAB(<numeric expression=) '

To space to a specified position on the line where the cursor is currently
positioned. .

PRINT TAB(10);“ABC"

TAB is used only in output statements such as PRINT and LPRINT.
TAB outputs blanks from the current cursor position to the position specified
by <numeric expression> counted from the left-hand end on the virtual
screen.

The value of <numeric expression> may be in the range of 0 to 255 with 0 as
the leftmost position. In other words, value of <numeric expression>
corresponds to the remainder when it is divided by the number of characters
to be displayed horizontally. If the position specified by <numeric
expression> is at the left of the current cursor position, TAB goes to that
position on the next line.

Please note the difference between the SPC function and the TAB function.

(See SPC.)

TAN

HOLUENM TAN(<numeric expression>) _
MYUHOR]IY To return the tangent of a numeric expression.
CWIHEE A=TAN(3.1416/4)

MENBRGRLET TAN returns the tangent of the value of <numeric expression> in radians.

(See COS and SIN.)
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*TAPCNT

RO TAPCNT

EIN:ZeI To return the value of the microcassette drive counter.

[ GWVIILE] PRINT TAPCNT
A=TAPCNT

RN TAPCNT function is used to read the value of the microcassette drive counter.

The returned value is in the range of —32768 to 32767. This counter value is -

always returned as positive after the counter has been reset by a WIND
command. By assigning a value to TAPCNT, you can set the counter value.

(See WIND.)

SAMPLE
PROGRAMME

160 TAPCNT=8

118 OPEN "O",#1,"CASO: TEST"
120 FOR I=1 70 10

20 PRIMT#1,131%]

148 MEXT

158 CLOSE

168 WIND B

172 OPEH "I",#1,"CASB:TEST"
188 IF EOF{1> THEN 220

199 INPUT#1.A.B

2613 PRINT A,B

218 GOTQ 136

228 CLOSE

230 END

RUN

— 000N NN BN =
[
o
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TIMES$

LY TIME$S="HH:MM:SS”
VORI To return the time kept by the internal calendar clock.
D OCWIMAY PRINT TIMES

TIMES$ displays or sets the time kept by the internal clock of the HX-20. The
time is set or displayed in the format “HH:MM:SS” where the value of HH
ranges from 00 to 23 and the values of MM and SS range from 00 to 59. Once
the correct time has been set, you are not required to set the time again, as
the HX-20 clock keeps track of the time and date. :

(See DATE$ and DAY

USR

ROLIVIIAE USR[<digit>]{<argument>)

WUHEEd To call machine language subroutine defined by DEFUSR statement.
GWIHES A=USR 1(B)

USR calls your machine language subroutine {user-defined function) with

<argument>. Before calling the user-defined function, it must have been
written into the memory, and its execution starting address must have been
defined by the DEFUSR statement.
A maximum of 10 user-defined functions can be set by <digit> whose value
is in the range of 0 to 9 and corresponds to the digit supplied with the
DEFUSR statement for that routine. if <digit> is omitted, USRO is assumed.
With <argument>, you can transfer a value from EPSON BASIC to your
machine language subroutine.

(See DEF USR and Chapter 5, “Machine Language Subroutines”.)
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VAL

oIV VAL(<string expression>) -
MUI{e}{F To return the numerical value of a string expression.

0N A=VAL(“—123")

If the first character of <string expression> is not +, —, &, ., or a digit, VAL
(<string expression>) = 0.
If a character other than digits (0 to F in hexadecimal numbers and 0 to 7 in
octal numbers) appears, the following characters are ignored. Blanks in
<string expression> are also ignored.

EELES

.

(See CHR$ and STR$.)

VARPTR

ALYl VARPTR(<variable name>)
MOAlHOBId To return the address of a variable or array.
DGNILEE PRINT HEX$(VARPTR(A))

Any type of <variable name> (numeric, string, or array) can be specified. A

value must be assigned to the variable specified by <variable name> before
executing VARPTR.
The returned address will be an integer in the range of —~32768 to 32767. If a
negative address is returned, obtain the actual value by adding it to 65536.
Whenever a value is assigned to a new variable other than arrays, the
addresses of the arrays change. Therefore, all simple variables must be
assigned before calling VARPTR for an array.

(See Chapter 5, “Machine Language Programmes.”)
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5.1 RAM files

RAM (random) files are one of the many features of EPSON BASIC.

With RAM files,

e Data can be accessed randomly.

e Data can be changed freely.

® High access speed is assured as compared with the I/0 transfer speed to and from
peripheral devices.

Because of the above advantages, RAM files may be regarded the same as array variables.
RAM files also feature the following:

e Data is retained even after the power switch is turned OFF.

® Data can be shared by plural programmes.

In view of the above features, RAM files are ideal for data to be handled more frequently

than those in sequential files, and are thus useful for: _

e Storage of variable tables, conversion tables, etc., to be used constantly. (Scientific
calculations)

® Storage of data necessary for daily transaction processing (Business management)

In EPSON BASIC, five separate programmes can be stored simultaneously. However, RAM
files must be shared by these five programmes and cannot be used at the discretion of
plural programmes. In using PUT% statments, be careful so that data files may not be
accidentally destroyed by other programmes.

In fact, RAM files as a whole occupy a single area, but the RAM file area may be used as
separate files apparently using a DEFFIL statement. The DEFFIL statement specifies the
location of the first record in the RAM file area and the locations of records to be read or

written by a GET% or PUT% statement after the execution of the DEFFIL will be shifted
relatively.

The type of variable of the data to be read by a GET% statement must match that of the
data written by a PUT% statement. The number of bytes occupied on the memory space
by each type of variable is different as follows.

Integer variable 2 bytes
Single precision variable 4 bytes
Double precision variable 8 bytes
String variable Indefinite

For this reason, if the data written as an integer value is to be read as a double precision or
single precision value, the result will be an entirely different value.

The length of one record is determined by a DEFFIL statement and within that record,

numeric variables occupy the length specified for each variable type. The remaining length

of the record is allocated to string variables. This is because of the fact that the length of a

string variable is indefinite, and in GET% and PUT% statements, string variables can be
used only after numeric variables.
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Example:

i

]

100 DEFFIL 20, 200

il

200 PUT% 0, Al, B#, C%, D$
300 GET% 0, E!, F#, G%, H$
400 END

In this programme, the location of a file is as shown below.

A e A A Top of RAM file

ik

11

~-—— 200th byte

i
IN W

Record 1 <—— End of RAM file

rerraenso

i

i

:

\ J
T
20 bytes
The record length of, for example, Record 0 is allocated as follows.

i

4 bytes 8 bytes 2 bytes 6 bytes

{

rer

i

ﬁ
<
{
<
"

Al B# C% D$

"

Execution of the programme results as follows.

El=Al, F#=B#
G%=C%, H$=D$%

"

As an example of the use of a RAM file, let’s prepare a file to record the individual statistics
for each of the players of a baseball team, using the player's uniform numbers as file
numbers to reference the files.

TEX.
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The first thing you must consider is the record length for each player. In this example, let's
deal with the At-Bats, Hits and RBI (Runs Batted In) for each player. You can handle all three
values as integer values. You will need to record the player names in alphabetic characters.
To this end, let's have a string variable of a maximum of 20 bytes.

AB (At-bats) 2 bytes
H (Hits) 2 bytes
RBI (Runs Batted In) 2 bytes
Player Name 20 bytes
Total 26 bytes

- v

N gl
2bytes 2bytes 2bytes 20 bytes

Next, you must determine the total file length
required for the team’s statistics. You already
know the record length for each player. All
that you must do here is to multiply the length
of the individual record by the number of
players on the team. Assuming that the team
has 25 players, the total file length wilt be as
follows.

26x25 = 650 bytes

You can now write programmes for recording
the individual player’'s statistics according to
the required functions.

5.1.1 Creation of a RAM file

Though somewhat unusual, let's limit the player’s uniform numbers to the range 0 to 24. In

this programme, you only need to write the AB, H and RBI data available for each player up
to this point.

168 CLEAR 286.550

118 DEFINT U, a:H.R

128 DEFFIL 26.8

ll'.ilﬁl INPUT "UNIFORM NO.

148 IF U>24 THEN 218

1538 IMPUT "NAME "iNA$
158 INPUT "AT BATS "i#
178 INPUT "HITS “3H
128 INPUT “"RBI "R

193 PUTY U A, H.R.NAS
288 G0TO 139
218 END
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Even if you input a player name longer than 20 characters, no error will occur. However, as
only 20 bytes are available for the player name field on a record in the RAM file, only the
first 20 characters of the name will be stored. Since each of the three variables (AB, H and
RBI) requires 2 bytes, the variables are declared as integer type by a DEFFINT statement.

5.1.2 Retrieval and updating of data in RAM file

This programme is used to read the data written into the RAM file by the programme in the
preceding example. Since each player name is already entered in the file, all that is
necessary for you to retrieve the data relating to a player is to input the player uniform
number. If you type “Y" following the displayed data, the individual record can be updated.
The newly entered statistics will then be added to the statistics currently recorded.

228 CLEAR 208,658

238 DEFINT U.fAsH:R

=48 DEFFIL 26.8

258 PRINT

268 INPUT "URIFORM MO, v
s il

278 IF U525 THEHW END
280 GETZ L AH-E-HA$
298 All=HACSHGOAD

I8 PRINT NAR$

316 PRINMT "AT BATS "iA
328 PRINT TabBJ1a>s "HITS
II;H .

3378 PRINT "RBI "“:iR
T46-PRIMNT TABC165: "ALERR
EE Yifl)

350 PRINT "UFPDATE CYsMO"

3

368 IF IHPUT#C10%YY B0

i

TO 250
378 PRINT

380 IMPUT AT BATS “3xA
398 INFUT "HITS  “idH
4BE INFUT "REI  "3¥R

418 PUTS Us fa+Ais HHHK, R+R
420 GOTO 288

tn addition to the two sample programmes given, you can also write a programme to list the
players’ performance records in the order of batting average or a programme to select and
list the individual records of, say, top 5 players. With these programmes and data files
prepared by the HX-20, you can manage your baseball team practically.

Iy

TTYRYETREREREEREERERRRN NS
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5.2 Sequential files

If you consider the recording of music on an audio cassette, you will realize that musical
numbers are recorded in sequence and that to listen to a particular musical number, you
must advance the tape to the section of the tape where that number is recorded. A
sequential file operates on the similar principle except that, instead of music, a sequence of
data is recorded on the tape.

The speed and flexibility of RAM files are very attractive, but their memory capacity limits
the amount of data that can be handled. For this reason, much data cannot be handled on
each RAM file.

Also, when using a RAM file, you must write a programme by taking the internal file
structure into account.

In contrast, sequential files feature ease of operation in addition to:

¢ Unlimited data handling capacity
e Simple file structure

However, despite such advantages, sequential files have the following drawbacks as well.

® Data can only be accessed in sequence.
¢ Data can therefore not be retrieved quickly.
® Partial changes to the data file cannot be effected.

When you prepare a programme using a RAM or sequential file, the relative merits and
demerits of both types of files must be weighed before making your selection.
To use a sequential file, you must observe the following procedure.

(1) Open the file.
{2) Input data from the file to memory using an INPUT# statement, or output data from

memory to the file using a PRINT# statement.
{(3) Close the file.

Each of sequential files are assigned a file number when they are created and all
subsequent I/O operations to and from these files (using INPUT#, PRINT#, etc.) are
performed by specifying a particular file with this file number. Therefore, no two files can
exist at the same time under the same file number. Also, once a file has been OPENed
under a certain file number, no other files can be opened using that number until the file
first opened is closed.

Data to be read with an INPUT# statement must match the data written with a PRINT#
statement in both the variable type and the number of variables. In a sequential file, data is
read in sequence from the beginning of the file. Therefore, if there is any difference in the
number of variables, subsequent INPUT# statement will read all the data in incorrect

sequence. If there is a difference in the type of variable, a TM (" Type Mismatch”) error will
occur.



After the I/O transfer using the sequential file, you must always execute a CLOSE (or END)
statement. With EPSON BASIC, data transfer between the HX-20 and peripheral
equipment is performed in units of 256 bytes. For example, when writing data into the file,
a write operation will not take place until 256 bytes of data have accumulated in the buffer.
if a CLOSE (or END) statement is not executed at the end of the programme, data will
remain in the buffer and not be output. In this case, the file will also be left incomplete
without a delimiter being written at the end of the file.

As an example of the use of a sequential file, let's write a programme for an address
directory. In the preceding example of RAM file, remember, you had to carefully consider
the record structure such as record description items and record length. However, with
sequential files, as there are no particular restrictions on the amount of data, you are only
required to decide on the record description items and the order in which you wish to file
them.

5.2.1 Creation of a sequential file

This programme is to record a list of names, addresses, phone numbers and birth dates on
an audio cassette tape.

Although you can write such data as name, address, etc., all together as a string, it is better
to record by delimiting these description items for subsequent data utilization.

166 OFPEMN"0".#1,"CRS51:ADR

Pl 1]

=
119 PRINT

128 IMPUT "NAME ":HNAMES
138 IF NAMES$="" THEN 258
148 IMPUT "ADDRESS"; ADRS$
158 IHMPUT "TELEPHONE "3
EL# : '

168 PRINT"DATE OF BIRTH"
178 IWMPUT " YERAR"3Y

2@ INFUT " MONTH":M

19 INPUT " DAY 5D

268 PRINTH#1,NAMES

210 PRINT#1, ADRSE

228 PRINT#1.TELS

238 PRINTHI.VY:M:D

248 GOTO 1109

238 CLO3SE

268 END

If you observe the operation of the audio cassette, you will probably notice that the tape
does not advance all the time. This is because of the action of the buffer described in the
preceding section. That is, a write operation is performed only after a specified amount of
data has accumulated in the buffer. After you input all the data for the required number of
persons, press only the key at line 120 to assign a null string to A$. This will
branch the programme to line 250 to CLOSE the file. This step cannot be skipped.
If you press key to terminate the programme after all the data input has been
completed, data will remain in the buffer and the file will not be closed.
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5.2.2 Retrieval of data from sequential file

To demonstrate the advantages of using this computer, rather than simply outputting the
recorded data as it was entered, let's write a more useful programme to output selected

data from the file, for example, the data of only those people born on a certain year.

108 OFEN "I".#1,"CAS11AD
Rsll

118 PRINT "PEOPLE BORN U
HAT YEAR?"

128 INPUT N

138 LPRINT " %% BORN IN
11} ; H; Il***"

143 IF EOF(13 THEN GOTO
238

158 INPUT#1,NAMES, ADRS, T
EL%.Y, M, D

168 IF HCOY GOTO 146

178 LPRINT

186 LPRINT NAMES

198 LPRINT ADR$

268 LLISTNT TEL$

218 LPRINT "BORN "3Ms " "
shiz "onsy

223 GOTO 140

233 LFRINT

248 LPRINT " %% END OF
RETRIEUAL *¥% v

250 CLOSE

26@ END

In the preceding file creation programme, you have indicated the end of file by pressing
key. However, when reading a file, this determination is made by the EQF

function. iIf you omit iine 140 in the above programme, an IE (“Input past end”) error will
occur, ,

5.2.3 Correction of data in sequential files

In a sequential file, you cannot change only a portion of the data recorded on a file. To
correct the file, you must prepare another file and write correct data into the new file while
reading the old data file. As the HX-20 allows you to use both a microcassette drive

("CAS0:”) and an audio cassette {“CAS1:“), you can perform the file updating utilising
these two units.



188 CHT=TAPCHNT

118 OPEN “I1".#1,"CASI:AD

RS

178 OPEN "D".#2,"CASDIWO

Rl{- "

136 IF EOF(1> GOTO 326
148 IHMPUT #1.HAMES,ADRE.

TELI" "l" H] M" {.':'

156 FRINHT HNAMES®

168 PRINT ADR#$

1789 PRINT TELS$

188 PRINT “BORN "iMs /"3

D3 "rtsy

192 PRIMT “D0O YOU WISH T

0 MEKE CORRECTIONS (Y/ND

a@ IF INPUTH{1L"Y" B0
TO 296G

218 PRINT

220 INPUT "NAME "3NA
MES

238 INPUT "abDRESS  "3AD
=¥

246 IMFUT “TELEPHENE":;TE
L¥

2=@ PRINT "DATE OF BIRTH

268 INPUT " YERAR"3Y

278 IMPUT " MONTH":M

288 INPUT *  DAY"3D

2aF PRINTHZ, HAMES. ADRE, T

EL¥

I08 PRIMTH#2Z, ViM:D

318 G070 138

I28 CLOSE

338 WIND CNHT

248 PRINT "PLEARSE REWIND
THE CRSSETTE®

258 PRINT

368 PRINT "IF OK. PLERSE

. IHPUT Ill.‘,l B

Iva IF IMPUTSCI2C3"Y" GO

TO 388

g?? OFEN "O".#1."CAS1:aAD

g?? OFPEM "I".#2,"CASAIW0

408 IF EOF<Z) GOTO 448

4108 IMNFUT#1, HAMES. ADRE. T

EL$F-YM.D

420 PRINT#2, HAMES, ADR$, T

EL%.Y.M:D

438 GOTO 488

446 CLOSE

458 EMD
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The actual transfer of data from the old to the new file terminates at line 320. In this state,
the new file is in the microcassette drive. For subsequent data file utilisation, you must
transfer the data in the new file back to the file in the audio cassette. The tape in the
microcassette drive can be rewound using a WIND statement in a programme. The audio
cassette, however, must be operated manually. In this sample programme, two files are
used so that a larger amount of data may be stored.

If the amount of data to handle is small and all the data can be stored in the memory at one
time, corrections of data file can be performed just the same as the RAM file.

5.3 Machine language programmes

In EPSON BASIC, the USR function and the EXEC statement are provided as functions to
call user programmes written in machine language. USR, like other functions, can pass data
using an argument. The EXEC statement, however, has no function to pass any variables.
In BASIC, even if a programme containing a bug is executed, execution stops but the
programme itself will not be destroyed. However, in a machine language programme, even
if a single bit is incorrect, all the programmes (including BASIC programmes) may be
destroyed. '

5.3.1 Memory allocation

When using user programmes written in machine language, memory space must be
secured so that BASIC programmes and data are protected and that machine language
programmes are not destroyed by any BASIC programmes. In EPSON BASIC, machine
language programmes are placed before the BASIC programme area and the memory
space for machine language programmes is secured using a MEMSET command.
Therefore, you must execute this MEMSET command before loading any machine
language programme.

The execution of the MEMSET command secures the machine language programme area

and at the same time moves BASIC programmes. Therefore, BASIC programmes
previously stored in memory are protected against destruction.

5-9



= .y

I

Machine language

programme area

|

0000 Before MEMSET 0000 After MEMSET
execution execution

77 .

1

Ry
oo

L

Il

0A3F OA3F}

004D

5.3.2 Writing and loading programmes

A machine language programme is loaded into the memory using the MONITOR function
of the HX-20. Short programmes can be written into the memory using a POKE statement.
A machine language programme you have written can also be stored as a machine
language programme file in the same manner as BASIC programmes using a SAVEM or
LOADM command.

The HX-20 has a vacant location for an expansion ROM socket to enable you to store your
completely debugged programmes in the expansion ROM, so that you can always use
them as the utility software of the HX-20. You can also store less frequently used
programmes in the ROM cassette as a programme file.

In this way, programme loading time can be reduced greatly and the operability of the
HX-20 can be improved as well. '

5.3.3 USR function

The format of the USR function to call a machine language programme is as follows.
USR[{<digit>)}{<argument>)

<digit> may be an integer from 0 to 9 and must correspond to the digit supplied in the
DEFUSR statement. <argument> may be any numeric or string expression.

The USR function has one argument. The accumulator A contains a value that specifies the
argument type.
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The values used and their meanings are as follows.

Value in accumulator Argument type
2 Integer
3 String
4 Single-precision real number
8 Double-precision real number

If the argument type is numeric, the value in the index register shows the address of the
“floating-point accumulator” where the argument is stored.

This floating-point accumulator does not refer to the memory location where a variable
itself is stored, but refers to a special area used when BASIC performs an arithmetic
operation. The actual value is stored in the “floating-point accumulator” in a different form
depending on the argument type as follows.

e When the argument is an integer:

« Address indicated by the index register

Upper 8 bits
Lower 8 bits

® \When the argument is a single-precision real number:

Exponent « Address indicated by the index register

Sign bit and upper 7 bits of
mantissa

Middle 8 bits of mantissa
Lowver 8 bits of mantissa

® \When the argument is a double-precision real number:

Exponent « Address indicated by the index register

Sign bit and upper 7 bits of
mantissa

Lower 8 bits of mantissa

® When the argument is a string:

The value of the index register indicates the address of 3-byte data called “string
descriptor”.

Length of string «— Address indicated by the index register
Upper bits stored address
Lower bits stored address

The string descriptor is a pointer which indicates the address where a string type data is
actually stored. By referring to the address indicated by this string descriptor, you can find
the data passed as an argument.

5-11



When the USR function returns a value to BASIC, data must be stored in the same format
in the location where the argument was stored (i.e., the location indicated by the
floating-point accumutator or string descriptor). Therefore, the type of value returned from
the USR function must be the same as that of the value specified as the argument.

To return to a BASIC programme from the USR function, machine language subroutine RTS
(&H39) is used. For this reason, the value of the stack pointer when programme control is
returned to BASIC must be the same as that when the USR function was called.

5.3.4 EXEC statement

Machine language subroutines can also be executed by an EXEC statement.
EXEC[<address>]}

When a machine language subroutine is loaded into memory using a LOADM command, or
when the execution starting address has been specified by EXEC, <address> can be
omitted.

EXEC only executes the programme from the specified address and has no function to pass
an argument. When variables are to be passed between a BASIC programme and a
machine language programme called by an EXEC statement, it is performed through the
direct read and write of the variables stored in memory. You can do this in the following
ways.

(1) To POKE and PEEK the specified addresses of the machine language area using the
BASIC programme.

(2) To directly read and write data in the BASIC vanab[e area using the machine language
programme.

When you use method (2), you must check beforehand the addresses of the variables to be
‘written or read using the VARPTR function.

5.3.5 VARPTR function

With the VARPTR function, you can check at which address in memory your specified
variable is stored. VARPTR is used to pass a variable to a machine language programme to
be called by an EXEC statement, or to pass two or more variables using the USR function.

When using the VARPTR function, a value must have been assigned to the variable
specified as the argument before execution of VARPTR.

The value returned by the VARPTR function is the top address of the specified variable data.

If the variable is a string, the data is not the value of the variable but is a <string descriptor>
which is a pointer indicating the address where the string type data is stored.

5-12
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When a variable is stored in memory, the variable type, length of variable name and variable
name (maximum 16 characters) are stored immediately before the value of the variable.

(1) Variable type

Using the first 4 bits of the first byte of data, variables are classified according to the

length that the data occupies, as follows.

2 : Integer

3 : String

4 : Single-precision real number
8 : Double-precision real number

(2) Length of variable name

Using the last 4 bits of the first byte of data, the actual length of the variable name
minus one is stored. Therefore, when the variable name is a single character, O is stored

as the value.
(3) Variable name

Starting from the second byte of data, the variable name of the length indicated in (2)
above is stored in ASCI format. Although the variable name is stored in a maximum of
16 characters, only the required number of bytes are used.

e \When the variable type is an integer:

0010

| Length of variable name — 1

First character of variable name

+ Variable length

Upper 8 bits

«— Address indicated by VARPTR

Lower 8 bits

® When the variable type is a string:

0011

| Length of variable name — 1

First character of variable name

Variable length

Length of string

« Address indicated by VARPTR

Upper bits stored address

Lower bits stored address

® When the variable type is a single-precision real number:

0100

| Length of variable name — 1

First character of variable name

Variable length

Exponent

«— Address indicated by VARPTR

Sign bit and upper 7 bits of mantissa

Middle 8 bits of mantissa

Lower 8 bits of mantissa

5-13



® \When the variable type is a double-precision real number:

1000  [Length of variable name — 1
First character of variable name

: Variable length

Exponent « Address indicated by VARPTR
Sign bit and upper 7 bits of mantissa

Lower 8 bits of mantissa

Real-numbers type data are always normalized to omit the most significant bit of the
mantissa. Also, whatever the value of the mantissa may be, if the exponent is 0, the vailue
of the mantissa is assumed as 0. Compared to the index register which points the address
of the floating-point accumulator when the USR function is called, the value of a variable
specified by the VARPTR function indicates the address where the variable is stored. Do
not confuse these two types of functions. Be especially careful with integer variables, as
they are stored somewhat differently from other variable types.

SEEEEEEEN

5.4 How to use the RS-232C port 3
The HX-20 incorporates an RS-232C interface to allow communication with external k: -

devices. The RS-232C port in the HX-20 is normally used to connect an external printer with
the HX-20. RS-232C is an EIA Standard for the interface between a MODEM and the
associated data terminal eguipment.

With this RS-232C interface, the HX-20 can communicate directly with other computers. By
connecting an acoustic coupler to the RS-232C interface, the HX-20 can also transfer data
to and from remote locations via subscriber lines.

The RS-232C standard is widely in use by various kinds of communications equipment.
However, as this standard merely prescribes electrical characteristics, use of signal lines,
transmission procedures, etc., differ from one type of equipment to another. Therefore,
when connecting an external device to the HX-20, you must carefully check the external
device for agreement of interface conditions with those of the HX-20 so that proper
communications can be established under the same interface conditions.

h-14
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With the HX-20, this setting of interface conditions can be performed using BASIC. (See
OPEN"COMO:"). Once the uniform interface conditions have been established between
the HX-20 and the external device, all other procedures are the same as when you use
normal files. If you specify <file number> in a programme statement, you can perform I/Q
operations using PRINT# and INPUT# statements. With the HX-20 in the direct mode, you
can directly transfer programmes between the HX-20 and external devices using
LIST*COMO:" and LOAD"COMO:" commands.

NOTE:

If you execute an output command by specifying “COMO: " as the device name when no
external device is connected to the RS-232C port or when the connection between the
HX-20 and the external device is faulty, the operation of the HX-20 may terminate. Should
this happen, press key, to return the HX-20 to command level.

Also, when a long line of characters is transferred without specifying the print width for
“COMO: ", the default value will be in effect and automatic line feed will take place at every
80 characters. When you send a long string exceeding 80 characters, you must first
execute WIDTH “COMO: ", 255 to set the print width as infinite.

5.4.1 Interfacing with optional devices

All the devices available as the options to the MX-20 have standardised signal lines.
Therefore, as long as the exclusive interface cables specified by EPSON are used, you are
not required to have a special knowledge of the RS-232C interface.

(1) Interfacing between two HX-20 units

You must use interface cables (optional cable set #715) when interfacing your HX-20
with another HX-20 unit. In this method, you do not need to set the interface conditions
and can omit <BLPSC>.

NOTE:

When directly transferring programmes using a LIST “COMO:" or LOAD “COMO: "~
command, data may be lost during the data transfer if the data processing speed of the
receiving HX-20 cannot catch up with the data transfer speed of the transmitting
equipment. To transfer programmes properly in such a case, be sure to lower the bit
rate of the transmitting equipment.

(2) Interfacing with a terminal printer

When connecting an external terminal printer to the HX-20, the printer must be
equipped with an RS-232C interface. (For any of EPSON MX series printers, use
interface board #8141 or #8145.) You must also use special interface cables (cable set
#714).

There are two methods of using a terminal printer depending on whether you use the
interface conditions of the HX-20 or those of the terminal printer.

b ‘When setting the interface conditions at the terminal printer:

You need not set the interface conditions <BLPSC> for your HX-20. By simply
specifying <device name> as “COMO:” in either direct mode or programme mode, you
can use the terminal printer just the same as the built-in microprinter “LPTO:”.
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Set the interface conditions of the terminal printer as follows. (For details, see the user's
manual of the applicable interface board.)

Bit rate

Word length
Parity bit

Stop bit length

4,800 bps
8 bits
No parity
2 bits

e When setting the interface conditions at the HX-20:

If you specify <device name> as “COMO:", you must set the interface conditions

<BLPSC> as follows.

Bit rate

Word length

Parity bit

Stop bit length
Control lines active

Example:

Bit rate

Word length

Parity bit

Stop bit length
Control lines active

NOTE:

Set to the same parameters
of the terminal printer.

Specify “B” {hex} when using an EPSON MX series
interface board.

300 bps

7 bits

Even parity

1 bit

Handshaking by DSR signal (To match to the factory-
set conditions interface board #8145, specify
“COMO0”(27E1B)”.)

The maximum bit rate of the HX-20 is 4,800 bps. If the bit rate of the printer has been set at
9,600 bps, you must change the setting of the printer to 4,800 bps, as you cannot make this
parameter compatible with that of the printer at the HX-20.

{3) Interfacing with an acoustic coupler
To interface the HX-20 with the optional acoustic coupler CX-20, you must use special
interface cables (optional cable set #706).
When using the acoustic coupler, the interface conditions of both the HX-20 and CX-20
must be set to match to those of the transmitting/receiving equipment.

5-16




Wl W W W W W oW W

\\ IRV UV TV VIV VI VI RV | VR T

Word length
Parity bit

Stop bit length
Bit rate

Control lines active

Set to the same parameters of the transmitting/receiving

equipment.

Must be the same as that of the transmitting/receiving
equipment but must be 300 bps max. due to limitations of

telephone lines. (0 < B = 2)

As all control lines are normally used, specify “2” {(hex).

5.4.2 Interfacing with other external equipment

To interface the HX-20 with external devices other than those specified as the options to
the HX-20, you must have a deep knowledge of the RS-232C interface. You can set the bit
rate, word length, parity bit and stop bit length to match to those of the device to be
connected to the HX-20. But the signal lines used, the method of handshaking, etc. are
different from one device to another.

Simply connecting the signal lines of the same name will not assure successful
communication between the two devices. You must have correct understanding of the

function of each signal line.

The HX-20 uses the following 9 signal lines.

Pin No. Signal Signal direction Function
1 GND - Sighal GND
2 XD Out Transmitted data
3 RXD in Received data
4 RTS Out Reqguest to send
5} CTS In Clear to send
6 DSR In Data set ready
7 DTR Out Data terminal ready
8 CD In Carrier detect
E FG — Protective GND

® Pin No. 1 — GND

Signal of zero potential which serves as reference for all other signals.

® Pin No. 2 — TXD

Output signal line to send data from the HX-20. Data is output in negative logic.

® Pin No. 3 — RXD

Input signal line to receive data by the HX-20. Data is input in negative logic.

® Pin No. 4 — RTS

Output signal line to request the grant for data transmission. When this signal (normally
. of positive potential) is active, it indicates that the HX-20 is ready for data transmission.
By specifying “C” in <BLPSC> setting, it can be changed to that a signal of negative

potential has significance.




® Pin No. 6 — CTS

Input signai line to receive the grant for data transmission. If this signal line is at positive
potential, the HX-20 judges that the request for data transmission has been granted, and
starts data transmission. :

If the potential of this signal changes to negative, the HX-20 stops transmission and
waits until the signal potential becomes positive to restart transmission. By specifying
“C" in <BLPSC> setting, this signal can be ignored. If it is done so, the signal potential
is always assumed as positive. When interfacing with equipment other than the acoustic
coupler, this signal is often directly connected to the RTS signal, but in the HX-20, data
transmission and reception can also be controlled by this signal.

® Pin No. 6 — DSR

Input signal line used by the HX-20 to find if the counterpart is ready to receive data.
When the potential of this signal is positive, the HX-20 judges that the counterpart is
ready to receive data. Therefore, data tranmission can be terminated by changing this
signal potential to negative. This is the main signal used by the HX-20 to control the
transmission of data. By specifying “C” in <BLPSC> setting, this signal can be ignored.
If this is done, the potential of this signal is always assumed as positive. This signal is
originally intended to function as a response signal to the DTR signal to detect whether
or not the communication circuit is ready. However, in the HX-20, this line is used as an
input signal line to detect the BUSY state of the transmitting/receiving peripheral.
Therefore during data transmission, the HX-20 always monitors this control line.

FEEEEEREELY

® Pin No. 7 — DTR

This signal line is intended to output a signal by the HX-20 to the peripheral devices to
request information as to whether the communication circuits are ready or not. This -
information request is made when the level of this signal is positive.

In the HX-20, this signal line has another function. When the HX-20 is to function as a
receiving equipment, this output signal informs the transmitting equipment of whether
or not the HX-20 is ready to receive data. When the potential of this signal is
high-impedence, the HX-20 is not ready to receive data, that is, BUSY. ———
NOTE: '
DTR is connected to the power supply line of the RS-232C and high-speed serial
interface driver. For this reason, if the RS-232C interface or high-speed serial interface is
turned ON, DTR signal will automatically be activated.

® Pin No. 8 — CD

Input signal line to detect that data is being sent from the transmitting equipment to the
HX-20. When the potential of this signal is positive, the HX-20 judges that data is to be
sent from the peripheral connected to the HX-20. This control line is required when the
HX-20 is connected to the acoustic coupler. In all other cases, this signal can be ignored
by specifying “C” in <BLPSC> setting.
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-:3 In the HX-20, data transmission and reception can be controlled by signal lines CTS and
DSR. You can find the status of data reception by signal line DTR. When you connect the
HX-20 to any other external device, you must check carefully the functions of all the signal

lines provided in the device and make required connections based on the function and not
the nomenclature of each line.
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APPENDIX A Error Messages

Division by zero

A division by zero is encountered in an expression.

® The divisor in an expression is zero.

® Division by an undefined variable is encountered in an expression.
® The argument of TAN function is /2.

File already open
A file of the specified number is already open.
e A file opened has not been closed in direct mode.

Bad data in file

Data format in a file is incorrect.

® An attempt is made to read a programme file in binary format as a data file in
ASCH format. ‘

® An attempt is made to read a machine language programme file as a data file.

Bad file mode

A file mode is incorrect.

e An attempt is made to open a file with a file mode not allowed for that device
(e.g., open the printer for the input mode, etc.).

® An attempt is made to execute an |/O command that is inconsistent with the
mode in which the file was opened (e.g., output data to a file opened for the
input' mode, etc.).

Bad file number

A file number is incorrect.

® A file number not in the range 1 to 16 is used in an OPEN statement.
® A file number not in the range 1 to 16 is used in an I/O statement.

Buffer overflow

An overflow occurred in the input buffer.

® Data input from the RS-232C port ("COMO: ") is overflowed. (In data transfer
without handshaking, the bit rate is too fast. The bit rate should be reduced.)

Bad subscript

A subscript that is outside the dimensions of the array, or the wrong number of

subscripts is used.

® The size of array variable elements in a DIM statement is too large.
(Normally, this wil! result in an OM or OV error.)

® The value of a subscript other than that declared in a DIM statement is used.

® The number of dimensions for an array is incorrect.



CN 17

DD 10

DS 56

DU 60

FC 5

e A subscript with a value greater than 11 is used without declaration by a DIM
statement.

e A subscript specified as 0 is referenced after execution of an OPTION BASE
1.

e A record number in a PUT% or GET% statement is too large.

Can’t continue

Programme execution cannot be resumed.

® A programme has halted due to an error.

® The programme has been modified after it was BREAKed.

® A programme is not executed.

® An abort has occurred, as key was pressed during I/O operation.

Duplicate definition

An array or user function is defined in duplication.

e An array of the same name is declared without executing an ERASE
statement.

e Undeclared array variabies are used and then declared by a DIM statement.

e Attempts to execute an OPTION BASE statement was made twice.

o A DIM or DEF FN statement exists in a loop.

Direct statement in file

During a LOAD or MERGE operation, an unnumbered programme line is read.
® A data file is read.

® A machine language programme is read.

Device unavailable
A device is not available.
e A device which is not connected to the HX-20 is specified.

lllegal function call

A statement or function is called incorrectly.

e A parameter for a statement or function is out of range. (Many functions
cannot be used with a negative or zero parameter.)

® The value of a subscript in an array is negative.

e An undefined USR function is used. _

e The number of characters specified in a PRINT USING statement exceeds
25.

® An undeclared array or a variable to which no value has been assigned is
used in a SWAP statement.

® A line number greater than 64000 is encountered during execution of a
RENUM command.

® In a PCOPY command, the specified area is the programme area currently
LOGged IN, or a programme already exists in the specified area, or no
programme exists in the programme area currently LOGged IN.

e Offset of a DEFFIL statement is too large.

® PEEK or POKE is executed against the EPSON BASIC programme area or the
IO area up to address &H4D.
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FD 55

FN 23

ID 12

IE 54

10 63

IV 59

LS 15

MO 22

Bad file descriptor
A file descripter is incorrect.
® An element of the file descriptor is misspelled.

FOR without NEXT

NEXT statements are insufficient.

® One NEXT statement is shared by two or more FOR statements.

® FOR and NEXT do not correspond one to one. {The control variable name is
written incorrectly.)

lilegal direct

‘A statement that is illegal in direct mode is entered.

e DEF FN, INPUT and RANDOMIZE statements, etc., cannot be executed in
direct mode.

Input past end

All the data in the file has been read.

® The number of data and the number of variables to be read do not match.

® An attempt is made to read data continuously without using the EOF
function.

Device /O error

An error has occurred during communication with a peripheral device.

® A cassette tape is defective.

® The level adjustments of the audio cassette are mismatched.

e The interface conditions of the RS-232C (bit rate, handshaking lines, etc.,) are
mismatched.

Device in use

The specified device is busy.

® \Wrong device name.

® The same OPEN statement is executed twice.
¢ Execution of CLOSE statement is neglected.

String too long
A string is too long.
e An attempt is made to assign a string variable longer than 256 characters.

Missing operand

A required parameter is missing in an expression.

® A full stop is used instead of a comma between numbers.
® An essential parameter is omitted.



NE 63

NF 1

NO 57

NR 19

oD 4

oM 7

0s 14

File not exist

A file does not exist under the specified name.

e A file name is written incorrectly.

e A ROM cartridge that does not contain the specified file is used.

NEXT without FOR

FOR statements are insufficient.

® [ncorrect looping is executed.

e Two or more NEXT statements exist for one FOR statement.

® Accidental jump to FOR-NEXT loop from other programme line.

File not OPEN

A file number is used for a file that has not been OPENed.
e A file number is written incorrectly. :
e An OPEN statement is not programmed.

No resume

No RESUME statement is contained in an error trapping routine.

e At the end of an error trapping routine, there must be one of the following
statements: END, RESUME, and ON ERROR GOTO.

Out of data

A READ statement is encountered when there is no data to read.
e The number of data is insufficient.

e A RESTORE statement is incorrect.

e Use of delimiters in a DATA statement is incorrect.

Out of memory

Memory capacity is insufficient.

® A programme is too long.

® A programme has too many variables.

® An array variable is too large.

® Expressions are too complicated.

e A programme has too many FOR..NEXT or GOSUB...RETURN loops.

® The string space or RAM file size specified by a CLEAR command is too
large.

® The address number specified by a MEMSET statement is too large.

Out of string space

A string space is insufficient.
® The string space specified by a CLEAR command s too small.
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OV 6

PP 62

RG 3

RW 20

SN 2

ST 16

Qverflow

" The result of a calculation is too large.

® The result of an operation on integer constants is not in the range —32768 to
32767.

® The result of an operation on real numbers is not in the range —1.70141E38
to 1.70141E38.

® A value in a command using the address as a parameter exceeds the
specified range.

Protected programme

The programme is protected.

® A NEW or LOAD command cannot be executed for the programme in the
area which has been named by a TITLE statement.

RETURN without GOSUB

A RETURN statement is encountered before the execution of a GOSUB

statement.

® Execution is branched to a subroutine by a GOTO statement.

® A subroutine is executed by a RUN command.

® In the absence of an END statement at the last line of the main programme
the following subroutine is executed.

RESUME without error

A RESUME statement is executed when no error exists.

® An error trapping routine is entered by a GOTO or GOSUB statement.

® [n the absence of an END statement at the last line of the main programme,
the following error trapping routine is executed.

Syntax error

A programme is not written according to the syntax of the language used.

® A reserved word other than those recognised is used.

® Unmatched parentheses.

® A delimiter is mistyped {comma for full stop, colon for semicolon, etc.).

® A variable name does not start with an alphabetic character.

® A variable name starts with a reserved word.

® The number of parameters for a function or statement is incorrect.

® Unrelated characters are written in the latter part of a line not visible on the
physical screen.

® A string variable is used before the variable name list in a PUT% or GET%
Statement.

String formula too complex

A string expression is too complex.

® A string expression written in one line is too long or complex. Too many
nested parentheses are used in a string expression.



™ 13

UF 18

UL 8

UP 21

WE 24

WH 25

Type mismatch

A mismatch in the type of variable.

e A numeric value name is assigned to a string variable.
e A string value name is assigned to a numeric vanable.
e A type mismatch exists in the argument of a function.

Undefined user function

A USR function is not defined.

e A variable name starting with “FN” is used.

® The function name in a DEF FN statement is incorrect.

® The DEF FN statement is not executed. (Execution of a programme is started
from the middle of the programme by a GOTO or similar statement.)

Undefined line number

An error in the line number.

® | ine number is not specified.

® A line number specified in a GOTO, GOSUB, RESTORE or RUN statement
does not exist.

® The line to be referenced when a RENUM statement is executed does not
exist.

Unprintable error

Indicates an error with an undefined error code.

e An ERROR statement is executed in the absence of any error trapping
routine. |

® Error codes 26 to 49 and 64 to 255 will cause this message to be displayed.

WHILE without WEND
® This message is used in Disk BASIC.

WEND without WHILE
® This message is used in Disk BASIC.

— How to Read Error Message Table

SN 2 Syntax error
The programme is not written
according to the syntax.
® A reserved word other than those
recognised is used.

I—Meaning and explanation of the error message
Error code
Error message
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APPENDIX B

Device Names

Device name Equipment name Input | Qutput Remarks

KYBD: Keyboard O X

SCRN: Screen X O

LPTO: Built-in microprinter X O

- COMO: RS-232C port O O

CASO: Microcassette drive QO O Option

CAS1: Audio cassette O O

PACO: ROM cartridge @ X Option
A: Flexible disk drive A O O Device
B: Flexible disk drive B O O names for
C: Fiexible disk drive C O O DISK BASIC
D: Flexible disk drive D @) O

O: Applicable X: Not applicable




APPENDIX C
Correspondence Table between Device
Names and BASIC Commands

Device | KYBD: | SCRN: [ LPTO: | COMO: | CASO: | CAS1: | PACO:

Command

LOAD
LOADM
LOAD?
RUN "<file
descriptor>"
MERGE
FILES
INPUT#
INPUTS$
FOF

LOF

SAVE

SAVEM

LIST

PRINT# (USING)
POS

OPEN mode

X X X X
X X X X
X X X X

I OO X X
FO0O0O00 O000

FCO000 0000

OO0
I OO0QO0

I

—IXXXXX|[O0O0000O0 OxOQOO0

3/000x0l0000X0 0xxO0

— X X X X %
OO0 X OlXx x X X X X
OO0 X OIX X X X X X

o)
S

NOTE:
O or x used in this table indicates that when a device is specified for a command or
statement, the device

O: Can be used.
x: Cannot be used. An FC error occurs.
—: Causes no error but the command is invalid.
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APPENDIX D Formatting Characters

Format string

Function

Specifies to output only the first character in a given string.

N\ Specifies to the number of characters to be output from the beginning
of a given string.
& Specifies the ocutput positions of characters in a given string.
# Specifies each digit position.
: Specifies the position of the decimal point.
+ Outputs the sign of a number (plus or minus) before or after the
number.
- Outputs negative numbers with a trailing minus sign.
k% Causes leading spaces in the numeric field to be filled with asterisks.
$3$ Causes a dollar sign to be output to the immediate teft of the formatted
number.
*k$ Causes leading spaces to be filled with asterisks and a dollar sign to be
output before the number.
Causes a comma to be output to the every 3rd digit to the left of the
decimal point.
AAAN

Outputs a numeric value in exponential format.

Outputs any of the above formatting characters as a literal character.

NOTE: The formatting characters shown above apply to the ASCII character set. If

your selected character set is other than ASCIl, some of the formatting characters

will be output differently as shown below.

U.S.A. | France [Germany |England | Denmark |Sweden | ltaly Spain
# # # £ # # # Pt
$ $ $ $ $ o $ $
\ ¢ 0 N\ ¢ 0 \ N
A ol ~ ~ A U A ~

(See Chapter 3 POKE).
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Keyboard Layouts and Key Assignments

APPENDIX E

1. Keyboard Layouts

USASCII

B EEEBNNE

HOME

IIU

) [ ) o [

(3

-]

IL

D

RRRRRR

SHIFT

=)

@T-T@\WD Ok

@

i A I B I

CAPS L
LoCK

r‘d RE
I
C

|

i)

E-1

3% 0B .abE GM: 3l

mEwwy oy

Dk

B -
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2. Key Assignments for Each Keyboard Mode

(1) Uppercase Mode and Lowercase Mode

USASCII
Pl s | 8| %|&({’ ] (|)y|[=-T=T/{
1 (2] 3]1]415(6|7]8[(9i0]|-1|1
A
QIWIE|R|TIY|U|I1|]o|P]|a
+ | =
A|S|D|F|G|H|JU|K[ L]
<t >)1
Z| | X]CJVIBIN|M|s | ]|,
England
vl "l e s % |& (Y[ -=-1=1]"1
1 1213141516789 !0) -
A
QW E|IR|T|Y|luli1]|]o]|]P|e
+ | *
Als|D]FlG|{H|U| K| LT ;
<[ >17?
Z X|]ClVI|IBIN|M[s]| ]|,




(2) Numeric Key Mode

(3) Graphic Key Locations

{E1)

(E4)

(E5) | (EB)

£8) | (EQ)

(AQ)

(7F)

.

X

_I

X

NOTE: EO through E9, AO and 7F shown in parentheses in the above figure are character
codes in hexadecimal numbers and can be input by pressing the corresponding
keys while holding down the GRPH key. The character codes for * and ~ are 60
and 7E, respectively. (See Chapter 8, ”“Definition of Graphic Pattern” in the HX-20

Operation Manual.)

-
’
-
-
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APPENDIX G Control Codes

Decimal|Hexadecimal Function Keys
1 01 Moves the physical screen to + A
the left corner of the virtual
screen.
3 03 Escape AUTO mode. +C
4 04 f\lf]loveithe physical screen 1o + D, +
the right.
5 05 Deletes all characters to the +E
end of the line.
6 06 Moves the physical screen to + F
the right corner of the virtual
screen,
8 08 Backspace +H,
9 09 TAB (spaces every 8 columns) + 1,
10 0A Line feed +J
11 0B Moves the cursor to its home + K, +
position.
12 oC Clears the virtual screen. + L
13 oD Carriage return + M,
16 10 Moves the physical screen up. 9 SC . RN|
17 11 glloves the physical screen +Q, + EEY
own.
18 12 insert mode +R, + B
19 13 I\QOYefS the physical screen to + S, +
the left.
22 16 Turns the cursor ON. +V
23 17 Turns the cursor OFF. + W
26 1A Deletes ali characters from the +27
cursor position to the bottom
: line of the virtual screen.
28 1C Moves the cursor to the right.
29 1D Moves the cursor to the left. [ ]
30 1E Moves the cursor up. +
31 1F Moves the cursor down. +

Character codes 0 to 31 are not displayed as characters even if they are in an output statement.
However, if they are included in a string, each character code will be counted as a one-character

length.
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ABS
ALL
AND
ASC
ATN
AUTO
BASE
CDBL
CHR$
CINT
CLEAR
CLOSE
CLS
COLOR
CONT
COPY
COSs
CSNG
CSRLIN
DATA
DATE -
DAY
DEF
DEFDBL
DEFFIL
DEFINT
DEFSNG
DEFSTR
DELETE
DIM
ELSE
END
EOF
EQV
ERASE

APPENDIX |

Table of Reserved Words
ERL LPRINT SAVE
ERR MEMSET SAVEM
ERROR MERGE SCREEN
EXEC MID$ SCROLL
EXP MOD SGN
FILES MON SIN
FIX MOTOR SOUND
FN NEW SPACE$
FOR NEXT SPC
FRE NOT SQR
GCLS OCT$ STAT
GET OFF STEP
GO ON STOP
HEX$ OPEN STR$
IF OPTION STRINGS
IMP OR SUB
INKEY$ PCOPY SWAP
INPUT PEEK TAB
INSTR POINT TAN
INT POKE ~ TAPCNT
KEY POS THEN
LEFT$ PRESET TIME
LEN PRINT TITLE
LET PSET T0
LINE PUT TROFF
LIST RANDOMIZE TRON
LLIST READ USING
LOAD REM USR
LOAD? RENUM VAL
LOADM RESTORE VARPTR
LOCATE RESUME WEND
LOCATES RETURN WHILE
LOF RIGHT$ - WIDTH
LOG RND WIND
LOGIN RUN XOR
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‘ APPENDIX J
List of Commands and Statements

AUTO [<line number=>][,[<increment>1}
To generate a line number automatically.
AUTO 1€0, 10

AUTO 200,

AUTO 300

AUTO

CLEAR [<character area size>{,<RAM file
size>1}

To initialize variables and to set the size of the
character area and the RAM file.

CLEAR 200, 256

CLOSE[[#]<file number>[ [#]<file number>...]]
To close. file(s).
CLOSE #3

CLS
To clear a text screen.
CLS

COLOR [<faoreground color>}[,[<background
color>] [,<color set>]]

To specify the screen colors of the external
display.

COLORO, 3,0

CONT

To resume the execution of a programme that has
been stopped.

CONT

COPY

To output the characters and graphics displayed
on the LCD, on the built-in microprinter.
COPY

DATA <constant>[ <constant>...]

To store the numeric and string constants that are
accessed by the READ statement(s).

DATAHX, 20, EPSON

DEFFIL <record length>, <relative address>

To define the relative address of record 0 in a
RAM file and the length of a single record.
DEFFIL. 20, 200

DEF
FN<name>[(<parameter>[,<parameter>....J}]
=<function definition>

To define a function created by the user.
DEF FNZ(X, Y)=X3k2+Y % 3+A

m
o
G B
3

L
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DEFINT/SNG/DBL/STR

DEF | INT | <rangels) of letters>
SNG
DBL
STR

Rt 1] To declare variable types as integer, single
precision, double precision, and string.
DEFSTR A X~Z

SR DEF USR[<digit>]=<Sstarting address>
gRishizeSIl To specify the starting address of a machine
language subroutine.

23 9NIHe ] DEF USR6=&HOCO0

DELETE
[LINTYM DELETE [<starting line number>][— [<ending line
number=>]} .
NGB To delete specified programme lines.
[ZEAR DELETE 100200
DELETE 100-
DELETE --200
DELETE 100
DimM
it ULyl DiM<variable>(<maximum subscript
valqe>[,<maximum subscript value>.. J)[,...]
RuSKOIM To declare the size of array variable elements.
DIM A{40, 10}, B$(50)
END
| FORMAT JaN»
LTI To close &l files and terminate programme
execution.
END
ERASE
ERASE <array variable>[,<array variable> ...}
To eliminate arrays from a programme.
ERASEA, B

ERROR

FORMAT ERROR<integer expression>
AR To simulate the occurrence of an error; or to allow
: error codes to be defined by the user.
[ZEWIdYS ERROR 225

EXEC

At GIET EXEC [<starting address>]

BAPLINOEI To start execution of a machine language
programme,

A GWIWA E£XEC &HOC00

FORMAT FILES[” <device name>>"]

[{VCTeEI M To display the names of all files residing on a
specified memory device.

EXAMPLE FILES “CAS1:"
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FOR...TO...STEP-NEXT

FORMAT FOR <variable>=<initial vaiue>> TO <final
value> [STEP <increment>]

NEXT [<variable>|.<variable>]]

To aliow a series of instructions between FOR and
NEXT statements to be performed in a loop a
given number of times.

BIIEA FORI=0TO 100 STEPS

NEXT |

GCLS

GCLS

To clear a graphic screen.
GCLS

GET%

GET% <record number>,<variable
name>[,<variable name>...}

To read data from a RAM file into variables.

GET% O, Al, B#. C$

GOSUB...RETURN
GOSUB <line number>

RETURN
To branch to and return from a subroutine.

GOSUB 500

GO TO/GOTO

(1} GO TQ <line number>, or
(2) GOTO <line number>

To branch programme execution to a specified
line number.

GOTO 300
IF...THEN...ELSE/IF...GOTO...ELSE

IF <expression=
THEN | <statement>>
<line No.>

GOTO <line No.>

To choose a particular route for programme
execution based on conditions established in an
expression.

IFA>10THEN A=0 ELSE 200

INPUT
INPUT [* <prompt string>"]

[ELSE |<statement=>|)
<line No.>

<variable>

.

[.<variable>...]
To allow input from the keyboard into a specified

variable during programme execution.
INPUT“NAME"; A$

INPUT#

INPUT# <file number>, <variable>[,<variable
C ]
MEIODTHl To read dats items from a sequential file and
assign them to programme variables.

ESTREGEE INPUT#1, A, B, CS

J-2

KEY
FORMAT KEY <key number>, <string>
WLl To define the programmable function keys.
KEY 1,"LIST"
KEY LIST/KEY LLIST
HOITNE (1) KEY LIST
(2} KEY LLIST
GOLGISETI To output the strings assigned ta  the
programmable function keys on the screen and
the microprinter, respectively.
[ 0NGE KEY LLIST
LET
FORMAT [LET]<variable> =<expression>
RatLld*EI M To assign the vaiue of an expression to a variable.
EXAMPLE LET A=3.141532
LINE
FORMAT LINE[{<horizontal coordinate 1>,
<vertical coordinate 1>})]—-(<horizontal
coordinate 2>, <vertical coordinate 2>),
PSET |[,<colour>}
PRESET
WIS To draw a straight line between two specified
points.
Y LINE(0,0)-(119.31),PSET
LINE INPUT
[AelS0UENE LINE INPUT [* <prompt string>" ; ]<string
variable=>
[MUMORI To input an entire line to a string variable.
R ONUIIEE LINE INPUT "WHAT?" A$

=
m
=
0
c
-
3

FORMAT
PURPOSE

LINE INPUT#<file number>, <string variable>
To read an entire line from a sequential data file to
a string variable.

2OV LINEINPUT #1, A

FeGINENER (1) LIST[<starting fine number>][—[<ending line
number=>]j

(2} LLIST[<starting line number>]{—{<ending line
number>>]]

To output a programme list {1} on the LCD or
external display or (2) on the microprinter.
LIST 100-200

LIST —200

LIST 100—

LIST 200

LIST

LIST

LIST <file descriptor>

FeGIENEE  L!ST<file descriptor>[,[<line number=>][-[<line
number=>|]
To output a programme list into a specified file.

LIST “COMO: "
*LIST “COMO:”

PURPOSE -

-
17
-
o,
-
e
(/7]
ot

EXAMPLE .

LIST"COMO: [(<BLPSC>)]"{, [<line
number>][-[<line number=>]j]

To specify the interface conditions of the RS-232C
port and execute LIST.

LIST"COMO:{2701B}"



LOAD
LOAD[<file descriptor=[,R]|
To load a programme file into the memory.
WL LOADCAST:PROG1.ASCY
*LOAD “COMO: "
LOAD"COMO:[{<BLPSC=>)]"
To specify the interface conditions of the RS-232C
port and execute LOAD. :
LOAD"COMO:{B8N2B)"[,R]
LOADM
LGN | OADM<file descriptor>>][.[offset vaiue][,R]]
T¢I To load machine language programme file into the
memory. :
[N LOADM"CAS1:ABC”
*LOAD?
LOAD?[<file descriptor=]
To check files.
LOAD?"“CAS1:PROG1.ASC"”
*LOCATE
FORMAT LOCATE<horizontal coordinate>;<vertical
coordinate> {,<cursor switch>]
To specify the cursor position on the screen.
LOCATE 10, 10,0
*LOCATES
ILOCATES <haorizontal coordinate>, <vertical
coordinate>
WYGEIOET To specify the position of the physical screen.
(S OCYWIEY LOCATESOQ, 0
*LOGIN
LOGIN <expression>|,R]
To switch the programme areas.
LOGIN3
*MEMSET
MEMSET [<bottom address of memory=}
To specify the lower limit of the memory.
MEMSET &HODOO
MERGE
MERGE [<file descriptor>[,R]]
To merge a specified programme file into the
programme currently in memory.
“CAS1:PROG3.ASC”
*MERGE “COM0:”
MERGE “COMO:[{<BLPSC=>)"[.RIl
To specify the interface conditions of the RS-232C
port and to execute MERGE.
MERGE "COMO: {68N2B)",R
MID$
MIDS$ {<string exp 1>, <n>[<m>]}=<string exp
2> where n and m are integer expressions and
<string exp 1> and <string exp 2> are string
expressions.
To replace a portion of one string with another
string.
MID$(AS,2)="BASIC"

J-3

MON
MON
MRS To transfer programme control to the machine
language monitor,
EXANMPLE EEVIs]N
MOTOR
MOTOR [<switch>>]
(SIS  To turn ON/OFF the motor of the external audio
cassette.
[ NIYEE MOTORON
*NEW
NEW
[R5 To delete the programme in the memory and clear
all variables.
NEW
ON ERROR GOTO
ON ERROR GOTO <line number>
To enable error trapping and specify the first line
of the error handling subroutine.
ON ERROR GOTO 1000
ON...GOSUB/ON...GOTO .
ON <expression> GOSUB|<Iine number>
GOTO
[.<line number>...] .
To branch to one of several specified line
numbers.
ON A GOSUB 100, 200, 300, 400
ON B GOTO 100, 200, 300, 400
OPEN
OPEN"<mode>", [#] <file number>, <file
descriptor=> .
To open a specified file for I/O.
OPEN"O", #1 "CASO:TEST.BAS”
*OPEN"COMO: "

OPEN "<mode>", {#]<file number>,
“"COMO:[(<BLPSC=}1"
To specify the interface conditions for the
RS-232C port and execute OPEN.
[ENWINN OPEN “O", #1."COMO0:(68N2B)”

OPTION BASE ’

EeTUEYEl OPTION BASE |0|
1
[RIGIESEIS To declare the minimum value for array variable
subscripts.
SV OPTIONBASE 1
*PCOPY
FORMAT PCOPY <expression>
[WYGEEIS To copy a BASIC programme into another
programme area.
VIS PCOPY3
*POKE
FORMAT POKE <address>, <numeric expression>
[ILGOEER To write a byte into a specified memory location.
RGN IT POKE &HOCOO, &H39
PRESET :
O IYENI PRESET (<horizontal coordinate>, <vertical
coordinate>)
VeI To erase a dot on a graphic screen.
VWIS PRESET (40,25)
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. PRINT/LPRINT RESUME
;s PRINT |[<expression>[|, <expression=...]] RESUME [|NEXT ]
LPRINT ; <line number>
To output data on the screen or the built-in To continue programme execution after an error
. microprinter. recovery procedure has been performed.
;s PRINT “EPSON” RESUME 100
' PRINT USING/LPRINT USING RUN
E IPRINT USING <format string>; (1} RUN [<line number>], or
- LPRINT (2) RUN <file descriptor>[,R]
' [<expression>[|;|[<expression> | To stdrt programme execution.
e . (1) RUN 300
;a To output strings or numerics using a specified | _ {2) RUN"CASD:PROG4.ASC”
" format. #“ o
PRINT USING "####"; AB RUN“COMO:
:_"‘3 *PRINT# RUN “COMO:((<BLPSC1]"L Rl
To specify the interface condition of the RS-232C
N PRINT# <file number>, [<expression=...] port and execute RUN.
_ To write data into a sequential file. RUN"COMO:(68N2B)"
1AB
ﬁ PRINT# SAVE
PRINT# USING SAVE <file descriptor>[ Al{,V]
PRINT #<file number>, USING<format To save an EPSON BASIC programme on a
S string=>; specified file.
[<expression=>[|;j<expression>. ]| SAVE“CASO-ABC”
- To write strings and numerics into a sequential file *SAVE“COMO:”
. using a specified format. SAVE"COMO:[{<BLPSC>)]", A
: PRINT#1, USING"###"; A To specify the interface conditions of the RS-232C
PSET port and execute SAVE.
‘ SAVE"COMO: {68E13)".A
PSET (<horizontal coordinate>, <vertical .
coordinate>)], <colour>] SAVEM
To draw dots on a specified graphic screen. SAVEM <file descriptor>. <top
PSET (30,20) address>,<bottom address> <execution
*PUT% starting address>([,V]
To save the memory contents on a specified file.
PUT% <record number>, SAVEM“CAS1:ABC", &HOBOO, &HOCOO,
<variable>[,<variable>...] - &HOBOO
To write the values of variables into a RAM file. "
PUT%0, A, B#, C3$ SCREEN
RANDOMIZE SCREEN <text>, <graphic mode>
: To specify the text or graphic screen modes.
ECETIYE RANDOMIZE [<expressions] SCREENO,2
To reseed the random number generator.
RANDOMIZE *SCROLL
READ SCROLL[<speed:>|[.<mode=> [, <scroll step
X>,<scroll step Y>1}
LGN READ<variable>(,<variable> ... ] To specify the SCROLL function of the physical
To read values from a DATA statement and screen.
assigning them to variables. NSNS SCROLL9,0.104
READA.I, C$ o
*SQUND
REM SOUND <tone>,<duration=>
REM{<remark=] To sound a specified tone.
To allow explanatory remarks 1o be inserted in a SOUND 10, 10
programme. R
REM COMMENT MESSAGE STAT
LGN STAT[[ALL ]
RENUM <expression>
RENUM [<new number=]{,<old To display the status of each programme area.
number>|[,<increment>]] TN STAT3
To renumber programme lines.
EETINENE RENUM STOP
RESTORE STOP
To terminate programme execution and return to
RESTORE [<line number=>} command level.
To allow DATA statements to be reread from a STOP
specified point.
EETNRNE RESTORE 1000




SWAP CINT
SWAP <variabie 1> <variable 2> CINT{<numeric expression=>)
To exchange the values of two variables. To convert single and double precision numbers
SWAP A$, B into integers.
FIYGINE A%=CINT{B#/2
*TlTLE — o { }
TITLE <programme name> CcOos
To name programmes. : COS (<numeric expression:>)
TITLE"TEST 17 To return the cosine of a numeric expression.
LTS A=C05(3.1415926/2
TRON/TROFF { }
TRON CSNG
TROFF CSNG{<numeric expression=)
To trace the execution of programme statements. To convert integers and double precision numbers
TRON into single precision numbers.
TROFF Al=CSNG{B#)
*WIDTH CSRLIN
WIDTH <characters per line>, <number of CSRLIN
fines> [, <scroll margin>] ’ To return the vertical position of the cursor on.the
To set the size of the virtual screen. virtual screen.
WIDTH 20, 25,5 Y=CSRLIN
WIDTH <device name> DATES$
WIDTHl “LPTO:" |, <number of digits> DATES [=MM/DD/YY]
“COMO:" To set the current date in, and return the date kept
To set the print width of the printer. by, the internal calendar clock.
WIDTH"LPTO:", 20 PRINT DATES
WIND DAY
FGIEYE  WIND[<counter value>] DAY
To control the microcassette drive for fast forward To set the current day of the week in, and display
and rewind. the day of the week kept by, the internal calendar
WIND 0 clock.
F . PRINT DAY
A::ctlons EOF ‘&
. EOF{<file number>) A
ABS{<numeric expression=} To return the end-of-file code. -
To retun the absolute value of a numeric IF EOF(3) THEN CLOSE #1 ELSE GOTO 100
expression
A=ABS{-1.6) ERL/ERR
ASC EEF:RLI_R
ASCl<string=) To return the error code of an occurred error and :
To return the character code of a character. the line number where the error ocgurred. E’
A=ASC("A"} A=ERL
ATN B=ERR
ATN{<numeric expression:>) EXP E‘J
EVELEET  To return the arc tangent of a numeric expression. EXP {<numeric expression=) \
A=ATN{0.5} To return the value of an exponential with e as its o
CDB base. E__‘
L A=EXP(1}
CDBL{<numeric expression>>)
To convert integers and single precision numbers FIX o
into double precision numbers. FIX (<numeric expression=) E—~
A#=CDBL(B!/2) To retumn the truncated integer part of a numeric
CHR$ expression.
A=FIX(~B/3) E.N
CHR${<numeric expression=>}
To return the character comesponding to 2
specified character code. )
A$=CHR$(&H41) E-._

b



FRE OCTsS
[Re: I3 FRE{<expression>) - FORMAT OCTS${<numeric expression=>} .
VRSl To return the size of an unused memory area. BdPET]  To return a string which represents the octal value
IEEXGENE  PRINT FRE(O) of the decimal argument.
PRINT FRE(“A$") FEIEGRE  PRINT OCT$(123+456)
HEX$ *PEEK
OGN  HEX$(<numeric expression>>) A IEYE PEEK(<address>)
QIR To return a string which represents the LRI To return the byte read from a specified memory
hexadecimal value of the decimal argument. location.
FEYNIE A$=HEX$(65535) RGN A=PEEK(&HOCO00)
INKEY$ POINT
INKEY$ eGIMEYE POINT(<horizontal coordinatez, <vertical
[RVGIGeEI=} To return a one-character string of the pressed coordinate>}
character key or a null string if no character key is RAYIH I To return the status of a dot at a specified location
pressed. on the graphic screen.
NI AS=INKEYS _EXAMPLE PRINT POINT{100,10}
INPUTS POS
[{SRINEYE INPUTS(<number of characters>[,[#]<file [JeLTVENE POS(<digit>)
number=]) i8I To return the horizontal position of the cursor on
(MO To return a string of characters read from a the virtual screen or the horizontal position of the
specified fite. printer head.
[RCININ  AS=INPUT$(5,#3) EXAMPLE: S EILeIN(}
INSTR RIGHTS
FORMAT INSTR{[<numeric expression=>,j<string 1>, EAVIEAME  RIGHTS${<string>, <numeric expression>)
<string 2>>) RUENIKORINE To return an arhitrary length of string from the
[RUGIHeSI  To search for the first occurrence of one string in rightmost characters of a string.
another string and returns the position of the ROV PRINT RIGHT$("ABCD".3)
searched string.
SEXIIER B=INSTR{A$."XYZ") RND
INT [ROLINEAE RND{{<nhumeric expression=>}
REYAHOSI To return a randem number.
FORMAT INT{<numeric expression>) NN A=RND{1}
(HYeNI To return the largest integer value (truncated). SGN
CIVEES PRINTINT{-B/3)
LEFT © FORMAT SGN{<numeric expression>}
$ [WYMOI To return the sign of the value of a numeric
HOLIVENEE LEFT$(<string>,<numeric expression>} expression.
(WSO { To return an arbitrary length of string from the OGRS B=SGN(A)
leftmost characters of a string. SIN
STV BS=LEFTS(AS.4)
LEN SIN{<numeric expression>} ]
[SEEDEIS To return the sine of a numeric expression,
LEN{<string>) BTN  PRINT SIN(3.1415926/2)
MO To return the total number of characters in a
string. SPACE$
IS CAWIHA A=LEN(AS) [SSIVESA  SPACES(<numeric expression>)
LO VGEISET  To return a string of spaces of a specified length.
F SEWEEE AS="A"+SPACES(10)+"C”
ZSlViYM LOF (<file number>) SPC
[MUHOBIS To return the size of a specified file.
TR A=LOF(3) [ZeGIUEYM  SPCi{<digit>)
L SR To output a2 specified number of blanks.
0G ST PRINT SPC(10); "A”
[HONEYE  LOG(<numeric expression>) SQR
(YRS To return the natural logarithm of a numeric )
expression. .FORMAT SQR({<numeric expression>} .
[FEINIETE PRINT LOG(2.7812818) GG To return the square root of a numeric expression.
[EGIEEE A=SQR(2)
MID$
_ MID$(<string>, <expression 1>, <expression
) 2=}
To return an arbitrary length of string from a string.
B$=MID3(A3,2,3)




RS STRS(<numeric expression>)
To return a string representation of the value of a

numeric expression.
A$=STR${123}
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RN  STRINGS (<integer expression>,
" | <string expression> )
<numetric expression>

VEEGEER To return a string of specified characters.
PRINT STRING${10,65)
*TAB
BTN  TAB(<numeric expression>)
VEEREA  To space to a specified position on the line where
the cursor is currently positioned.
FEWEINEL  PRINT TAB(10}; "ABC”
TAN

TAN{<numeric expression>}
IR To return the tangent of a numeric expression.
ST A=TAN(3.1416/4)

FORMAT TAPCNT
FVCEREM To retumn the value of the microcassetie drive

=5
>
3
O
=
wf

counter.
PRINT TAPCNT
A=TAPCNT
TIMES$
TIME$S="HH:MM:55"
To return the time kept by the internal calendar

clock.

PRINT TIMES

USR .

USR[<digit>l{<argument>} _

To call a machine language subroutine defined by
DEFUSR statement.

A=USR 1(BI

VAL

VAL{<string expression>}

To return the numerical value of a string
expression.

A=VAL("-123")

VARPTR

VARPTR(<variable name=>>)

To return the address of a variable or array.

PRINT HEX${VARPTR(A))
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EPSON OVERSEAS MARKETING LOCATIONS
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EPSON AMERICA, INC.
3415 Kashiwa Street
Torrance, CA 90505 U.S.A.
Phone: (213) 56399140

Telex: 182412

EPSON UK LTD

Corland House

388 High Road,

Wembley, Middlesex, HA9 6UH,UK
Phone: {01) 900-0466/7/8/9

Telex: 8814169

EPSON DEUTSCHLAND GmbH
Am Seestern 24

4000 Dusseldorf 11

F.R. Germany

Phone: {0211} 596-1001

Telex: 8b84786
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