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
PROGRAVIIE Rt

CHAPTER 3
Commands and Statements

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.

In the HX-20, 5 programmes are independently managed in the respective programme

v

-3
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CLEAR

CLOSE

FORMAT
PURPOSE

EXAMPLE
REMARKS

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

To initialise variables and to set the size of the character area and the RAM

file.
CLEAR 200, 256

CLEAR command sets all numeric variables 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

SAMPLE
PROGRAMME

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
“0S” 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.

LIST

166 FOR I=1 TO 1@
110 ACI>=I : NEXT 1
120 505UB 200

130 CLEAR

149 GOSUB 200

158 END

208 FOR I=1 TO 1@
210 PRINT USING"####"5A(10}
220 NEXT I

230 PRINT

248 RETURN

RUN

ClibPDF - wywy fastio.com 3-2

LLEIVINE CLOSE[[#]<file number>,[#]<file number>...]1]

VRIS To close file(s).
[20\IHAE CLOSE #3

FIEYEGIE 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

FORMAT oK
V3O To clear a text screen.

BN EXAMPLE oK)

FEMEGTE] CLS clears only the text screen (virtual screen) on the LCD or external display

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.)




COLOR

[ROLUIINM COLOR [<foreground colour=>][,[<background colour=]

[,<<colour set>>]]

(MR To specify the screen colours of the external display.
[ GWIHN] COLORO, 3,0

RIS COLOR is used to set the foreground colour {i.e., display colour of lines and

ClibPD

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.)
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CONT

FOl:ANI CONT

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

S CWIHES CONT
FEVTETE] If you press [EIRIZM 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 key or STOP.

COPY

FORMAT [Relel2%

SEERHA To output the characters and graphics displayed on the LCD, on the built-in

microprinter.

[C:WIHES COPY
EEVEGTE 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.

35



SAMPLE
PROGRAMME

166
i@
128
138
148
SET
158
1682
178
is8
190
208
214

PI=3. 141592
Di=P1/64

CLS

PRINTCHRS$(23)
LINECER, 31)-(60,8),P

FOR ¥=8 TO &3
A=SIHCR 5T

H=r+hy
LINE-CA+68, Y25, PSET
HERT ¥

copPY

GOTO 138

EMD
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J4303844442283 0%

DATA

FORMAT
PURPOSE

EXAMPLE
REVMIARKS

SAMPLE
PROGRAMME

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,
quotation marks are not needed.

(See READ and RESTORE.)

1

S FRINT A3B3C

38 DATA 1.2,3:4,5,6,7:8,
S.18 ’

43 FEAD 8.B.C

o8 PRINT AsB:C

=8 READ A-B.C

T8 PRIWT AiB:C

=8 END

b
POl N
Ny ]
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DEFFIL

FORMAT
PURPOSE

EXAMPLE
| REMARKS

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

<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 Files.)

SAMPLE
PROGRAMME

ClibPD

LIST

108 DEFINT I.J,K

110 DEFFIL 2,0

120 FOR 1=8 TO 15

139 PUT% I,1

148 PRINT USING " & &":HEX$(1);

150 HEXT 1:PRINT

160 DEFFIL 2.1

178 FOR J=0 TO 15

189 GET% J,K _

195 PRINT USING " & &"3HEX$(K)3

200 HEXT J

219 END

RUN . |
2 1 2 3 4 5 & 7
&8 9 A B © D E F

8 100 200 390 429 Sp@ c6@ 700
200 900 RGO BOO L8O DoP EO6 FOO

b
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DEF FN

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

<function definition>

R To define a function created by the user.
WM DEF FNZ(X, Y)=X*2+Y*3+A

FIAVEGTE] <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 DEFFHACR, O, R)=SGR{B™
2+0 ’~¢+E#C*CG°lP 120%3,
141592625

1i@ INPUT"SIDE B=":B

iz8 IMPUT"SIDE C="3iC

138 IMPUT"ANGLE R=";R
14B A=FHACB. C. R

158 PRIMT “"SIDE A= “:14
lru GO0TO 11a
178 EMD



DEFINT/SNG/DBL/STR

FORMAT

PURPOSE
EXAMPLE
REMARKS

DEF|INT |<range(s) of letters>
SNG
DBL
STR
To declare variable types as integer, single 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. f no type declaration statements are encountered,
BASIC assumes that all variables without declaration characters are single
precision variables.

ClibPDF - www fastio.com 3-10

SAMPLE
PROGRAMME

LIST

169 DEFINT A-C
110 DEFSNG E-G
120 DEFDBL 1-K
130 A =123. 4567839
149 B#=123. 456789
150 D =123. 456789
166 E =789. 123436
170 F¥%=739. 123456
186 H#=v89. 123456
196 1 =8.98765432
280 J%=0. 98765432
218 L =8, 98765432
220 PRINT & ,B#.D
236 PRINT E >FZ,H#
248 PRINT 1T ,J% L

250 END

RUN
123 123. 456783
789. 124 789
. 98765432 1

>

3-11

123. 457
789, 123456

. 957654



DEF USR DELETE

F-Y_ s
!‘ a
LGNl DEF USR[<digit>]=<starting address> ?-mﬁ [EIVINE DELETE [<starting line number>][-[<ending line number>1]
Y

WYL 1F To specify the starting address of a machine language subroutine. SGIOEd To delete specified programme lines.

BTYWES DEF USR6=&HOC00 EXAMPLE DELETE:gg—ZNJ
DELET -

DELETE —-200

GIAURGEEY DEF USR specifies the starting address of the machine language routine ELETE 100
D

called 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.
P 9 SNRGIEY DELETE command deletes all or part of the prograinme currently LOGged IN

as specified by <starting line number> and <ending line number>. If only

(See USR and 5.3, Machine Language Programmes.) 4 ‘ ) ” moe
<starting line number> is specified, only that programme line is deleted.

' \k‘ <starting line number> followed by a hyphen deletes that line and all
SAMPLE ] D ; .
.3 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
.v "a are deleted. When the DELETE command is executed, all files OPENed at the
MEMSET &HO9A41 a time of execution are closed.
E—
LIST ‘ (See LOGIN.)

110 DEFUSRO=GHBALE
120 > %H39 = RETUR 1

126 A=USR(D) -3
140 FRINT A

160 POKE ZHOA40: ZH3O -3

159 END . 106 *DELETE ELIMINATES
RUN 3 116 *UNEEDED LIMES
8 126 *GELETE LIMES 126 TO

> B -3 149
' 138 7 %Rk INEEDED L INE#*%
- 148 T HRERENCESS LINE®#%
-3 156 " ##IMPORTANT LINE##
168 " #4MECESSARY L INE#H

DELETE 120-140

3 188 *DELETE ELIMINATES
118 *UNEEDED LINES

3 150 " ##IMPORTANT L INE##4
168 T ##NECESSARY L INE##

-~

‘ 3-13
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DIM

FORMAT

REMARKS

DiIM<variable>(<maximum subscript value>[,<maximum
subscript value>...])i,...] ‘

To declare the size of array variable elements.

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

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

FORMAT mS\s]

EINGERREE To close all files and terminate programme execution.

[Ny END

EEMETE END terminates programme execution after closing all files and then returns

ClibPD

BASIC to command level.

An END statement can appear anywhere and as often as required in a
program. The END statement is optional at the end of a programme. In this
case, no files will be closed.

www fastio.com 3-14

ERASE

IZ:{"/JYll ERASE <array variable>[,<array variable>...]
YA To eliminate arrays from a programme.

[ C\IYN3 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 t& 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
126 FOR I=1 TO 18
138 AC(I>=11-1
140 NEXT I
158 GOSUB 3e@e
168 ERASE A
176 D=28
188 DIM Ac28)
198 FOR I=1 TO 20
208 ACI=1
218 NEXT 1
228 GOSUB @@
239 END
380 FOR I=1 TO D
318 PRINT USING"####":AR(123
326 NEXT 1
338 PRINT
342 RETURN
RUN
18 9 8 7 6 5 4 3I 2 1

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
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EXEC

[Nl EXEC [<starting address>]
ENEEEEE To start the execution of a machine language subroutine
(NN EXEC &HOCO00

ERROR

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

by the user.

[3.\I4HY ERROR 225

When an ERROR statement is executed without ON ERROR GOTO, the
message of the error code corresponding to the <integer expression> wili 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

EXEC executes a machine language subroutine from the <starting address=>
However, before execution of an EXEC command, the machine Ianguage;
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

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

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

Ignguage 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:

ON ERROR GOTO statement. <integer expression> must be in the range 1
to 255. :

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

LIST

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

TIIIIIIINILY

Y
m

180 INPUT "ERROR NUMBER"
A

118 ERROR A

126 END

RUN
ERROR NUMBER? 78
UP Error In 110

RUH
ERROR MUMBER? 4
oD Error In 118

RUN
ERROR NUMBER? 54
lgE Error In 11

111111

1]

I
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FILES

[Z VY FILES[”<device name>"]
FVGEITeA To display the names of all files residing on a specified memory.
(YN FILES “CAS1:”

EAEGI The following information is displayed for all files residing in the auxiliary

ClibPD

memory specified by <device name>: filename, filetype, classification,
recording format. Classification is displayed as a single digit,

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

If <device name> is omitted, all of the peripheral devices currently
connected are automatically searched and the device with the highest
precedence (i.e., defauit 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 “CASt:"” or “CAS0:" 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.

www fastio.com 3-18
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FOR...TO...STEP—-NEXT

REMARKS

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

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

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 [,J,K).
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SAMPLE
PROGRAMME

ClibPD

LIST

169 FOR 1=30 TO @ STEF -Z
119 FOR J=1 TO I

128 PRIMT" "3

138 NEXT J

148 FOR K=1 TO 30-1

158 PRINT"*"3

168 NEXT K
176 FRINT
180 NEXT 1
196 EHD
RUN
¥
Aok
Fok Aok Ak
Aok Aok K
ook ¥ pokdokk
A AKX Ak K
AcofokkdoAok Aok koAk
Ao Ak K Nk AR ok Rk Ak
Aok A AR RAOK H K bk
FkAokokkRokokR kKR OK kAR A0k

AAAAKAORA AR A A AR ¥ A bk
FkRAAOR KRR K A Ak A K Aok ok
AORRRkokA Ok sk dololokok K ROk AR 3 E oK
AROKRAOR AR AN R AN R AK A A AR AR KA Ak
Kok kR RK ROk R AR ¥k kK ok koK ek Kok ok
>
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"

PrerIrees

,

rrereres

GCLS

FORMAT Mele{E

MY To clear a graphic screen.
D OVIIHEY GCLS

RIFVEGIE] 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%

Ze iUVl GET% <record number>,<variable hame>[,<variable

name>-...]

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

HAEGNE] 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 O.

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 values.

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

[T IVIY GOSUB <line number>

GO TO/GOTO

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

aVaiaeridl To branch programme execution to a specified line number.

S CNWIHEY GOTO 300

AT When a GOTO statement is executed, programme control branches
unconditionally to a specified line number.
Formats (1) and (2) provide exactly the same function.

RETURN
LA To branch to and return from a subroutine.

R 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.

4 B

SAMPLE
PROGRAMME

18 IHPUT "¥="3X

2R IHPUT "y="3%

I\ IZ=i

48 GoSUE 268

58 K1=ANS

S8 Z=Y

78 G0SUR 2808

28 K2=ANS

o3 PRINT "X="i1X,"Y="34
1868 PRINT " (2%X+332+(2%
l_l_|+3:)/\2 [

118 PRINT "="3x1+X2
120 EHD

2898 AMS=(2¥2+30°2

218 RETURH

3-22 3-23
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IF.. THEN...ELSE/IF...GOTO...ELSE

FORMAT

PURPOSE
EXAMPLE
REMARKS

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.
IFA>10THEN 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

ClibPD

[ux]

DEFSTR A-Z
DEF FNS=RIGHT$(TIME$

UV gy

DEF FHD=MIDF(TIMES,?

CLz

OLr=FHL:

O5=FHS

IF 05=FHS THEM 168
LOCATE B.8.8

PRINT TIMES

IF 0D« >FHD THEM SOUN
2.4 ELSE S0OUMHD 191
GOTO 148
3 EMD

B0 T LT o G bk B e s
b b O 0 D 5 T R T e 0N e

(I o5 R I SRS ST WP SRS A

- 51

T

-
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INPUT

| FORMAT |
 PURPOSE
[EXAMPLE ]
[REMARKS |

SAMPLE
PROGRAMME

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

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 L.CD
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 will
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"STRIMG"SA$

118 IMPUT"NUMEBER": A

128 PRIMT"THE STRING AMND
THE HUMBER ARE ":A$A

STRING? Hx
MUMBER? 28

\
THE STRIMG AND THE NUMBE
R aRE HY 2
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INP

UT#

FORMAT

EXAMPLE
REMARKS

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 [E (“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.

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

KEY

T

ZOINE KEY <key number>, <string>
OO To define the programmable function keys.

D CUIIHNY KEY 1,”LIST”

REMARKS

ClibPD

The keyboard of the HX-20 is equipped with 5 “programmable function keys”
so0 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.

(See KEY LIST.)
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KEY LIST/KEY LLIST

(1) KEY LIST

 (2) KEY LLIST
EGEREE To output the strings assigned to the programmable function keys on the

screen and the microprinter, respectively.

BT[] 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 AUTO PF6 ?DATES: ?TIME$~AM
PF2 LISTAM PF7 LOAD

PF3 LLISTAM PF8 SAVE

PF4 STAT PF9 TITLE

PF5 RUNAM PF10  LOGIN

LET

HOIUNYE [LET]<variable>=<expression>
WSLIHeEIY To assign the value of an expression to a variable.
RG] 1L ET A=3.141592

RIAEGIE] 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

HEINE LINE[(<horizontal coordinate 1>, <vertical coordinate 1>)]— .

(<horizontal coordinate 2>, <vertical coordinate 2>},
PSET [,<colour>]
PRESET

LY E To draw a straight line between two specified points.
[CIHEd LINE(0,0)—-(119,31),PSET

FIEYIGTIE 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

ClibPD

18 CLS

20 FOR I=5 10 38 ‘
%B LINE ¢5,1>-(306,1>.PSE
48 NEXT 1

58 LINE <8,8>-(58,38),PS

ET

60 LINE (@,15>-(1080,15),
PSET

78 COPY

80 END

| Semm |
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LINE

INPUT

HOl:IY Yl LINE INPUTI“<prompt string>";]<string variable>
[MULEORIE] To input an entire line to a string variable.
[REWILES LINE INPUT “WHAT?";AS$

REUEGTES LINE INPUT inputs an entire line of up to 265 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 quotation 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 "NO. OF CUSTOME
RS"$N

2@ FOR I=1 TO N

38 LINE INPUT “CUSTOMER
DATA?" 3 C$CT)

48 PRINT C$¢ID

S8 NEXT 1

68 END

HD arF CUSTONERS"
USTOMER DATAZ TOM_
..T ONES, FIELDING AVE.
TOM JOMES. FIELDIMG AU
EI
CLISTOMER DATA? DAVID
EQF‘PERFIELD: DICKEMS

DAVID COPPERFIELD, DICK
EMS ST
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LINE INPUT#

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

FWEIe a8 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 ASCH mode is being read as
data by another programme.

{See INPUT#.)

LIST/LLIST

FORMAT
PURPOSE
EXAMPLE

REMARKS

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

(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 output is on
the microprinter.

(See LOGIN.)
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LIST <file descriptor=>

LTINS E LIST <file descriptor>[,[<line number=]

[—[<line number=>]l]

EIEEA To output a programme list into a specified file.

[SC\IINg LIST “COMO:

FIEYTGIRI When a cassette is specified as the device name, this command functions

the same as SAVE in ASCIl 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:"

[ROlAUNNIR LIST“COMO:[(<BLPSC=>)1"[, [<line number>][—[<line

number>}}}

VIO To specify the interface conditions of the RS-232C port and execute LIST.
(B OGNIYRg LIST“COMO:(2701B)”

REUELETE] 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

[ AE | OADI[<file descriptor>[,RIl]
LTIl To load a programme file into the memory.
[N LOAD“CAS1:PROG1.ASC”

AV 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., load 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 ioaded.
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:"

[ROLIYYM L OAD“COMO:[(<BLPSC=>)]"
ORI To specify the interface conditions of the RS-232C port and execute LOAD.
D CWIHN]  OAD"COMO:(68N2B)”[,R]

HANEGIE] The usage of this command differs from the normal LOAD command only in

ClibPD

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

RN LOADM<file descriptor=][, [offset value][,R}] .
JYRIJORNI To load a machine language programme file into the memory.
LWIEEY LOADM“CAS1:ABC”

HANULEGIEY The file to be LOADed should be a machine tanguage 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 language 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?

LIV Y LOAD?[<file descriptor>]

V01 To check files.

[ EWILRY L OAD?“CAS1:PROG1.ASC”

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

ClibPD

been correctly recorded. |f <file descriptor> is omitted, “CASQ:" 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 I/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 memory. 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

[TV INM LOCATES <horizontal coordinate>, <vertical coordinate>
FVEILORA To specify the position of the physical screen. .
[ CIENS LOCATESO,0

EEYEGTA LOCATES moves the physical screen so that its upper left-hand comer 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 comimand, 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 wili remain unchanged.

{See LOCATE)

*LOGIN

(ROl .Yl LOGIN <expression>[,R]
(4Bl ® To switch the programme areas.
WIS LOGIN 3

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

ClibPD

separate programmes. A LOGIN command specifies the programme areas 1o
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. }f 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

[N MEMSET [<bottom address of memory=>]
VEIeRId To specify the lower limit of the memory.
[ OWIEE] MEMSET &HODOO

FIEVEGTE] 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 <bottom 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 &HOAS3F are allocated as the I/O and system areas and
are not permitted for the storage of machine language programmes.

SAMPLE
PROGRAMME

8 POKE 1.8
I8

HEXT 1

4@ EHD

A8 PRINT "EASIC PROGREAM
ME aREd. T PREOTECT BASI
T FORE TANMOT BE ERECUT
mi

218 RESUME 148

MEMSET &HOAFF

RUM

ME GRES. TO
. FOKE [C6H
i,
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MERGE

FORMAT
PURPOSE

EXAMPLE
[REMARKS

*MERGE

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 logged 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 file 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))

“COMO:"”

FORMAT
PURPOSE

EXAMPLE
REMARKS

ClibPD
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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$

PURPOSE
EXAMPLE

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"

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)

SAMPLE
PROGRAMME

168 FOR I=1 T 28 STEF 4
118 Af="

"n

128 MIDFCAS, Ir="%"
136 PRINT AfiHEX
148 EMD
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MON

neAVINE MON

aValaeRIsd To transfer programme control to the machine language monitor.

CWIHE] MON
GEMGTE MON is used to transfer programme control from BASIC to the built-in

ClibPD

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 to be ex-
ecuted up to <breakpoint>. The HX-20 then returns to Monitor.
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 KA:@, (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 specified 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.

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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MOTOR

[ROLUIYl MOTOR [<switch>]
IO To turn ON/OFF the motor of the external audio cassette.

S GWIIHEE MOTOR ON

GEMTE MOTOR turns on or off the Remote terminal of the external audio cassette

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.
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*NEW

[ROIIAN NEW

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

[DCWIEE 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.}

ON ERROR GOTO

[ZO V-3l ON ERROR GOTO <line number>
AV To enable error trapping and specify the first line of the error handling

subroutine.

2 CWIHYY 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

ClibPD

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

OH ERROR GOTO 268
IMFUT "a=".8
IF R<@ THEN ERROR 23

=t

e

b= 50
38 R W)

b (T b ek ot
Dy

I8 IF FIXCAX<{»A THEM ER
ROR 255

148 Bi=14

158 FOR I=2 TQ A

£ BH#=BH¥IIHEST I

A PRINT mz¥1”

28 FRIMT "I5 ":B4#

26 G070 188

AR ARRERROR® R

Zia IF ERR=255 AHD ERL=1
I8 5070 259

226 IF ERR=¢ AHD ERL=188@
GOTD 278

n IF ERR=25@ AND ERL=1
28 G0TO 298

248 O ERROR GOTO 9

258 PRINT "IMPUT AM IMTE
GER "

68 FESUME 11@

278 PRIMT "UALUE TOO LAR
|3E 1)

288 RESUME 110

290 PRIMT "MEG HUMBER HO
T ACCERPTED *

Ja@ RESUME 116

16 EHD

o

HER HUMEER NOT ACCEPTED

=17

i
G445
VElE TOO LERGE
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