2.5 System Operations

PX-4 is equipped with several convenient functions which are referred to as
system operations. This section describes these system operations and proce-
dures for using them. The system operations are as follows.

1. Alarm function ...... Sounds an alarm and displays an alarm screen when
a preset time is reached.

2. Wake function ....... Turns the computer on and performs a specific job
when a preset time is reached.

3. Auto start ............. Automatically executes a specific job whenever the
computer is turned on.

4. Auto power-off ...... Automatically turns off the power when a certain

amount of time has passed without anything being
input from the keyboard.

5. Screen dump.......... Outputs the contents of the display screen to a
printer.

Of these system operations, the alarm, wake, and auto start functions are set
from the System Display.
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2.5.1 Alarm

The alarm function sounds an alarm at a present time and displays a screen such
as the one shown below.

wALARM TIME: bRt g 1
"OWE HAVE DINHER "
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Setting the alarm time

(1) The alarm time can be set from the System Display by pressing the [2] key
to select 2=alarm when the screen appears as shown below.

e lact o
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S el LR e B S K 5 16 i TSN SEpldTos OFE
ZFMEHU DRIVES CBADE SMENDS GFF
"“E‘”'t jres? 1”'".«" -t : = a ..::_,..: R
Mﬁ[?[?l’c‘::h;m 1 Time. ESC to cancel

To set the alarm time, input two digits each for the month, day, hour, and

minute (in that order). Input the time using the 24-hour system; e.g., input
2:00 P.M. as 1400.
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For example, to input May 5, 6:30 P.M., input 05051830. If any incorrect
keys are pressed, make corrections by pressing the key; this deletes the
last character entered and moves the cursor one space to the left. To move
the cursor to the left without deleting the last character entered, press the
key. After typing in the date and time, check to make sure that they

are correct, then press the key.

If you want to return to quit alarm specification without specifying an alarm
time, press the [esc] key.

VETER
t, b
E

NOTE:
Any wake time which has been set is cancelled when an alarm time is set.

Setting the alarm message

(1) After selecting 2=alarm from the initial System Display screen, press the
[4] key to select 4=MSG. The screen then changes as shown below.
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(2) Type in the message which is to be displayed in the alarm screen when the
alarm time is reached. The message may include up to 32 characters. Use
the , <], and [=]keys to correct any mistakes. After verifying that the
message has been typed correctly, set it by pressing the key.

SEUTO
SPERLL
""" Tt n chrdira. ESC o cmncel
TEA TIME

Alarm operation

When the preset alarm time is reached, operation is as described below. Here
we will assume that the alarm has been set for the time indicated above and
that the current time is 18:29 on May 35; thus, the alarm time will be reached
after waiting for one minute. After reaching the alarm time, the alarm sounds
and the following screen appears.

SEbarr TIME - ;
"OTEA TIME "

Ending alarm screen display
Alarm screen display is ended under any of the following conditions.

e When the [esc| key is pressed. This returns the computer to the state it was
in before the alarm time was reached.

e After 50 seconds have passed. This returns the computer to the state it was
in before the alarm time was reached.

" ® When the power switch is turned off (if it is already off, by turning it on

momentarily, then back off again). This causes the power to go off in the
restart mode.

Cancelling the alarm time and message

To cancel the alarm setting, enter the System Display, select ‘2=alarm’’, then
select ‘‘1=off"’. This cancels both the alarm time and alarm message and
changes the “ < ALRM>"’ status from ON to OFF.
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2.5.2 Wake

The wake function sounds an alarm when a preset time is reached, then turns
PX-4 on. If the wake time is reached while PX-4’s power switch is in the OFF
position, operation is the same as when the power switch is turned on. If the
wake time is reached while the power is already on, the alarm is sounded and
a screen such as the following is displayed.

CWEEE TIME - BE85 &2
*OWAKE STRING

Setting the wake time

(1) Press + to display the System Display, then select ‘2 =alarm”’.
The screen then changes as shown below.

P D LEFL Y
DISES G26
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* SWSTEN DISFLAY AT R RS
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—Zat wake time. ESC to cancel
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(3) To set the wake time, input two digits each for the month, day, hour, and
minute (in that order). Input the time using the 24-hour system; e.g., input
2:00 P.M. as 1400.

For example, to input May 5, 9:00 P.M., input 05052100.
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After typing in the date and time, check to make sure that they are correct.
Use the [~ ] and [-] keys to correct any mistakes, then press the key
to set the time.

If you want to quit wake specification without specifying an wake time,
press the [esc] key.

268 Fe ke
OFEF
QFF
OFF
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NOTE:
Any alarm time which has been set is cancelled when an wake time is set.

Setting the wake string

The wake string consists of characters which are automatically input (just as
if they were typed in from the keyboard) when PX-4’s power is turned on by
the wake function. When the MENU display function is turned on, the wake
string is automatically inserted into the command line starting at the position
of the cursor. If the MENU display function is turned off, it is automatically
input into the CCP command line.

Procedures for setting a wake string are explained with examples below.

(1) When the MENU display function is turned on

If a return code (AM or Am) is set for the wake string as shown below, the
program which is indicated on the command line of the MENU screen will be
automatically executed when the power is turned on by the wake function. In
other words, operation is the same as if the power were turned on and the

key pressed.

* OEYESTEM DISFLAY * a5-65 (ST 2883356
<R DISK > a2 FE wALEM: QHLWD
SUSER BIOS: QR=Z58 B SAUTO. OFF
TMEMLU DRIVE > CEBRDE SHMEMNU> OFF
~InFut messssesstring. ESC to cancel
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Using wildcard characters (*) to specify the alarm or wake time
Ordinarily, the alarm or wake time is specified using only numbers. However,
it is also possible to specify all or part of the date and time using wildcard charac-
ters (i.e., asterisks). When this is done, positions filled with asterisks are al-
ways assumed to match the corresponding position in the current time. For
example, wake operation will take place at all of the following times if the wake
string is specified as 050518 0.

05051800 05051830
05051810 05051840
05051820 05051850

To see how this works, try setting an alarm time as follows.

Press + to display the System Display, then select ‘‘2=alarm”.
Check the time displayed in the top right corner of the screen, type in the date
and hour as shown, then type in asterisks for the minute. For example, if the
current date/time 18:00, May 35, type in an alarm time as shown below. (Remem-

ber to press the key after typing in the time.)

After setting the alarm time, leave the machine untouched for about 5 minutes
and watch what happens. The alarm should sound within one minute, then will
sound repeatedly at intervals of one minute. Also, the alarm screen should ap-
pear when the alarm sounds. If the [esc] key is pressed while the alarm screen
is displayed, the System Display will appear again. Otherwise, the System Dis-
play reappears automatically after 50 seconds have passed.

Some other examples of alarm time settings using the asterisk are shown below.

05%%0800 Causes the alarm function to operate at 8:00 every day in May.
*kkk 1200 Causes the alarm function to operate every day at 12:00 noon.
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2.5.3 Auto start function

The auto start function causes a predesignated command to be executed auto-
matically each time the power switch is turned on while PX-4’s power is off
in the restart mode. However, this function does not operate when the power
is off in the continue mode.

Setting the auto start string

The auto start string consists of character data which is automatically passed
to the CCP when PX-4’s power switch is turned on while the power is off in
the restart mode. (If the MENU display function is turned on, the contents of
the auto start string are automatically input into the parameter area of the
MENU screen command line; otherwise, they are automatically input to the
CCP screen.)

(1) Press + to bring the System Display to the screen.

ST AR L

= OFF
AUTO S (b
<ML > OFF
=R car trides

G Xy T=TutW

below.
les 120
LIFF
- LFF
LFF
(2) Select 2 =assign. Now the screen will appear as follows.
& SWETEM D S a7 l8s1d4ia2E
“RAl o RIS = e QEF
wUsER BRI L O OFF
“HMEML DREIVE U OFF
~IrFut aut strins. ESC to cancel
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Using wildcard characters (%) to specify the alarm or wake time
Ordinarily, the alarm or wake time is specified using only numbers. However,
it is also possible to specify all or part of the date and time using wildcard charac-
ters (i.e., asterisks). When this is done, positions filled with asterisks are al-
ways assumed to match the corresponding position in the current time. For
example, wake operation will take place at all of the following times if the wake
string is specified as 050518 *0.

05051800 05051830
05051810 05051840
05051820 05051850

To see how this works, try setting an alarm time as follows.

Press + to display the System Display, then select “2=alarm”’.
Check the time displayed in the top right corner of the screen, type in the date
and hour as shown, then type in asterisks for the minute. For example, if the
current date/time 18:00, May 5, type in an alarm time as shown below. (Remem-

ber to press the key after typing in the time.)

T OFF
aFF

SUSER BIOD
“MEHU DRIVES

—Set @mlarm

MDD Emm

After setting the alarm time, leave the machine untouched for about 5 minutes
and watch what happens. The alarm should sound within one minute, then will
sound repeatedly at intervals of one minute. Also, the alarm screen should ap-
pear when the alarm sounds. If the [esc] key is pressed while the alarm screen
is displayed, the System Display will appear again. Otherwise, the System Dis-
play reappears automatically after 50 seconds have passed.

Some other examples of alarm time settings using the asterisk are shown below.

Causes the alarm function to operate at 8:00 every day in May.
Causes the alarm function to operate every day at 12:00 noon.

05+%0800
*%4% 1200
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2.5.3 Auto start function

The auto start function causes a predesignated command to be executed auto-
matically each time the power switch is turned on while PX-4’s power is off
in the restart mode. However, this function does not operate when the power
is off in the continue mode.

Setting the auto start string

The auto start string consists of character data which is automatically passed
to the CCP when PX-4’s power switch is turned on while the power is off in
the restart mode. (If the MENU display function is turned on, the contents of
the auto start string are automatically input into the parameter area of the
MENU screen command line; otherwise, they are automatically input to the
CCP screen.)

(1) Press + to bring the System Display to the screen.

1=RaM cartridae
S L

lljrless the [3] key to select ‘3 =auto start’’; the screen changes as shown
elow.

COENETERM D
Mo DIz
BEOETE

SEE CEATY 18514023
“alLEM > OFF
SRUTO> OFF
SHMEHU: OFF

@, EEC to cancel
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(3) Now type in the command which is to be set as the auto start string. If you
want to include a return code at the end of the string, type AM (**M’’ can
be typed in either uppercase or lowercase). The auto start string may con-
sist of up to 32 characters (including AM or other control codes). After typing
in the string, verify that it is correct, then set it by pressing the key.
An example is shown below.

SVETER DTSFLEY

I'l
Bl

SUBER  BIC

SMEML DRI

- Imeut muto st
sr B IO

After the auto start string has been set, the <AUTO> status changes from
OFF to ON.

B SNYESTEM DI
s 'ff] . [

SLSER B

SHERLY DR LU

—Sa et L=REM cartr i dae
2wl mem S e TN
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Start-up by the auto-start string

When the power switch is turned on while an auto start string is set (or if the
power is already on, when the power switch is turned on, off, and then on again),
the auto start string is handled in the same manner as if it had been input from
the keyboard.

However, this only applies when PX-4 is off in the restart mode; when it is
off in the continue mode, the auto start string is not input.

As with the wake string, whether the auto start string is input to the CCP screen
or the MENU screen differs according to whether the MENU display function
is turned on.

(1) When the MENU display function is turned off

When the MENU display function is turned off, the auto start string is input
directly to the command line of the CCP screen. For example, when
“B:BASICAM”’ is specified as the auto start string, BASIC is started.

FrEr BRSO

(2) When the MENU display function is turned on

When the MENU display function is turned on, the auto start string is input
to the MENU screen command line when the power is turned on. In this case,
the auto start string would be used to pass parameters to a program file; an

§ example of this is shown below.

SREHL DEICES /Al

~Ioegt moto start strire. ESC o csmoel

- 8
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In this example, the auto start string is input to the MENU screen as f0119ws
when the name of a COM file is displayed on the MENU screen command line.

ST CEETY 1Erzeraz 11

When the file displayed on the MENU screen command line is not a COM file,
the auto start string is input to the command line as follows.

e
5 B £
HE TR e

Cancelling the auto start string
To cancel the auto start string, display the auto start string specification screen
and select “‘1=OFF”’.
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2.5.4 Auto power-off function

The purpose of the auto power-off function is to automatically turn off the
power when the computer has been standing by for input from the keyboard
for a certain period of time. This helps conserve battery power when the power
is left on accidentally or the computer is left unattended for any reason.
However, since power is constantly supplied to PX-4’s RAM disk and memory,
this does not result in the loss of any information. Further, the auto power-off
function turns off the power in the continue mode; this means that operation
can be resumed at the point of interruption simply by turning the power switch
off, then back on again.

Setting the auto power-off time

Immediately after system initialization, the auto power-off function is set to
turn off the computer after five minutes have elapsed since the last key was
pressed. However, the setting can be changed to turn off the power after from
1 to 255 minutes have elapsed; this is done using the POWER statement of
BASIC or the CONFIG command. See the description of the POWER state-
ment in the BASIC Reference Manual for further details.

2.5.5 Screen dump function

The screen dump function outputs the contents of the display screen to a printer.
This is done by pressing the key together with [cTRL]. Output to the printer
can be interrupted by pressing the key together with or by turning
off the power switch.

When output to the printer is completed without error, PX-4 returns to the state
it was in before the screen dump was started.

NOTES:

1. In order to use the screen dump function, a printer must be connected to the
RS-232C interface, the serial interface, or the printer interface and the inter-
face specifications must match those of the printer.

2. The screen dump function cannot be used under the following condition.
e While the system initialization screen is being displayed

If the contents of the display are not output to the printer when +
is pressed, terminate operation by pressing + [sTor], then make sure that
the printer is connected properly and that the DIP switch settings are correct
(see section 4.3, ‘“Printers’’).
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Method 5 initiates system initialization, followed by a cold start. Accordingly,
all previously set system parameters (such as user BIOS size and System Dis-
play settings) are cleared. This type of restart is ordinarily used only to restore
system operation following execution of a machine language program which
contains an €rror.

EVETEM THITIALIZE
CETESTIME  CMMDDYRmmEs T GR0ananEang

See section 2.1, “‘Introduction to Operation” for the system initialization
procedures.

Method 6 resets the 7508 sub-CPU. To do this, press the 7508 reset switch in-
side the ROM capsule compartment. After doing this, initialize the system
(method 5).

Ordinarily, system operation can be restored by one of methods 1 to 4. There-
fore, methods 5 and 6 should only be used as a last resort when system opera-
tion cannot be restored by one of the first four methods.

< Internal RAM disk check>

The contents of the internal RAM disk are checked whenever the reset switch
is pressed or the power switch is turned on. If the contents of the RAM disk
are accidentally destroyed during program execution, the following message is
displayed.

RAM DISE FORMAT (v/N) 7

If you want to reformat the RAM disk, press the [v] key; otherwise, press the

[n] key.
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2.5.6 Restarting the system

If the system becomes inoperative for any reason while using PX-4 (as can hap-
pen, for example, if a user-written machine language program contains an er-
ror), it will be necessary to restart the system. There are six methods of doing
this; the method which is used will vary according to the seriousness of the
problem.

Press the and [c] keys together.
Press the key.
Press the and keys together.

Press the reset switch.
Press and hold the [sHIFT] and [GRPH] keys, then press the reset switch.
Press the 7508 reset switch (the switch which resets the 7508 sub-CPU).

Each of these methods is briefly described below.

Methods 1 to 3 all produce the same result. That is, a warm start is made and
the screen appears as shown below. (If the MENU display function is turned
on, the MENU screen is displayed.)

A

When the system is restarted using methods 1 to 3, the contents of the RAM
disk and user BIOS areas are preserved.

When method 4 is used, the Z-80 main CPU is reset and a cold start is made.
The contents of the RAM disk and user BIOS areas are also preserved when
this method is used.
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2.5.7 Audible signals generated by the system

PX-4’s operating system generates a variety of audible signals to inform the
user of the system’s status. Types of audible signals generated and the condi-
tions to which they correspond are as shown in the table below.

Condition Signal

Power switch turned on with PX-4 in the restart Short beep(=)
mode
Elc())vgzr switch turn on with PX-4 in the continue Long beep(—)

Alarm or wake time reached while the power is

off Warbling sound
Alarm or wake time reached while the power is AN\
on

Example: When the wake time is reached while the power is off in the restart
mode, signals generated are as follows.

AN -
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2.6 Virtual Screen and Window

The display screen used with PX-4 is a large (40 characters X 8 lines) LCD
panel. However, since some applications require even larger display sizes, a kind
of display-screen-in-memory called a ‘‘virtual screen’’ is also used.

In other words, the virtual screen uses a special area in memory which is han-
dled in much the same manner as an actual display screen, and which stores
data for output to the LCD panel. This special area in memory is referred to
as ““video RAM’’ (VRAM). Although you cannot see the entire contents of the
virtual screen at one time, you can use the cursor keys to change the part of
the virtual screen which appears on the LCD panel at any given moment; this
is referred to as ‘‘scrolling through the virtual screen.”” You can scroll up or
down and (depending on the width of the virtual screen) left or right.

In other words, you can think of the LCD screen as a window which can be
moved around above a large sheet of paper; therefore, the LCD screen is also
sometimes referred to as the window.

40 or 80 columns

B

8 to 50 lines ‘ »
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The height and width of the virtual screen can be changed using the WIDTH
statement of BASIC. Either 40 or 80 columns can be specified for the width,
and the height can be specified as any number of lines in the range from 8 to
50; however, the product of the width x height must not be greater than 2,000.
Therefore, maximum virtual screen dimensions for each screen width are as

follows.

Types of Scrolling Used with the Virtual Screen

When the cursor is moved through the virtual screen, the mode of scrolling select-
ed determines whether the window moves along with the cursor.

With one mode, the window tracks (follows) the cursor as it is moved in any
direction; with another, the window stays in the same position regardless of
where the cursor is moved; and with the third mode, the window tracks horizon-
tal movement of the cursor, but not vertical movement.

(1) 80 columns X 25 lines

(2) 40 columns X 50 lines (1) The tracking mode

. ) . In the tracking mode, the window follows cursor movement in all directions.
Further, graphic data can be written into the screen using a coordinate system

which addresses individual dots. The graphic screen coordinate system is shown

he fi bel (2) Non-tracking mode
in the figure below.

In the non-tracking mode, the window stays in the same place regardless
of where the cursor is moved. However, if scrolling is switched from the
non-tracking mode to the tracking mode while the cursor is located outside
of the window, the window immediately moves to the position of the cur-
sor. The window can also be moved to the position of the cursor without
switching modes by pressing the key together with [CTRL].

'[f 240 dot ———————{

(239,0)

(3) Horizontal tracking mode

In the horizontal tracking mode, the window follows horizontal movement
of the cursor, but does not move vertically. This mode can only be used
when the virtual screen width is 80 columns.

Scrolling is switched between these three modes by pressing the key
together with [SHIFT].

Graphic data can be written into the screen regardless of any characters which
happen to displayed or their positions. However, when any graphics which are
scrolled outside of the screen window are erased, and will not be redisplayed
when the screen window is scrolled back to that position.
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2.7 CP/M Commands

There are three types of CP/M commands as follows.

Control key commands
Built-in commands
Transient commands

2.7.1 Control key commands

Control key commands are commands which are input by pressing various let-
ter or number keys on the standard keyboard together with the [cTRL](control)
key (control key commands cannot be input when the item keyboard is installed).
To input any of the control key commands, press and hold the key, then
press the applicable letter or number key. The control key commands and their
functions are as listed below.

+ [c] : Restarts CP/M by initiating a warm start.

+ [€] : Forces the cursor to the next line of the screen for continued com-
mand line input.

+ [A] : Moves the cursor one space to the left in the same manner as
the key.

+ 1] : Inputs a tab code (same as the key).

+ [P] : Turns on or off the printer echo function. When the printer echo
function is turned on, data displayed on the LCD screen is out-
put to the printer (or other device assigned to LST:) each time
the key is pressed. The printer echo function is turned
on by pressing + [p] once, and is turned off when
+ [p]is pressed a second time. (Make sure the printer is connect-
ed properly before using this command.)

+ [R] : Redisplays the contents of the current command line.

+ [s] : Momentarily stops processing currently being performed (same
as the key). Processing can be resumed by inputting this
command again.

+ [u] : Cancels the current command line and moves the cursor to the
next line on the screen for input of a different command.

+ [x] : Erases the current command line and moves the cursor back to
the beginning of the line.

+ [z] : Terminates input from the keyboard (used in combination with
certain CP/M transient commands).
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Specifying file names when using commands

In this manual, points at which file descriptors are specified in CP/M com-
mands are indicated by the following notation.

< filespec >
The < filespec> is composed of three parts as follows.
d:filename.ext

Here, ‘“d:’’ indicates a drive name, ‘‘filename’’ indicates the name of the file
being handled, and ‘“.ext”’ indicates the file name extension.

Ao Specify the drive name as a single letter. Drives supported by

PX-4 are as follows.
Aicinnannn. RAM disk
| SO ROM capsule 1
Civrvinenns ROM capsule 2
) B LU Floppy disk drive
E:ooeeenennnnen Floppy disk drive
Firrrrnennns Floppy disk drive
€ ST Floppy disk drive
H:............. Microcassette drive
| (O RAM cartridge
TN ROM cartridge 1
K:oioooennns ROM cartridge 2
If no drive name is specified, the currently logged-on drive is
assumed.

. filename......... The file name is specified using up to 8 characters. Only al-
phanumeric characters and symbols can be used in the file
name.

NS, { AU The file extension ordinarily consists of three letters which in-

dicate the file type. Some examples are shown below.

.COM......... Indicates an executable program file (transient
command).
ASM......... Indicates an assembler source program file.
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SYS.......... Indicates a CP/M system program file.
! BAS.......... Indicates a BASIC application program file.
‘ .LIB .......... Indicates a library file.

‘ Only files with the file name extension ‘‘.COM”’ can be executed as CP/M tran-
‘ sient commands. ‘

‘ Two special characters can be used when specifying file names and file name
‘ extensions. These are referred to as wildcard characters, and their functions

’ Special characters used in <filespec>
H are as follows.

H 7 (question mark): When a question mark is specified in ‘‘filename.ext’’,

‘ it is regarded as matching any character in the cor-

‘ responding position in all files in the drive being ac-
cessed.

| ‘ Example: A:TEST?.BAS

‘ This file descriptor indicates any file in drive A: which has
a five-letter file name beginning with ‘““TEST’’ and whose
extension is ‘“‘.BAS”’.

* (asterisk): Indicates any group of characters in a file name or ex-
tension.
Example: A:TEST*.BAS
This file descriptor indicates any file in drive A: whose file
name begins with the letters “TEST’’ and whose exten-
sion is ‘“.BAS”’.

NOTE: :
l Wildcard characters (? and *) cannot be used to specify the drive name. A file
~ descriptor specified using wildcard characters is referred to as a “‘filematch’’ or

“‘ambiguous file name”’.

270
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An example of use of a filematch is shown below.

~ Assume that files in drive A: are as shown below.

[

TITIE

T T e e
R

R e CFM
B beam :
I 5

o e Py - 1;
F: TEST1.BR

I
o o

o £ 1 S T

2% %8 n3 22 33 EX
—
4

BEri

Note the difference in the directory lists which are displayed when

“TEST*.BAS” and ‘“TEST?.BAS’’ are specified as file descriptors with the
DIR command (the command used to display a directory of files stored in disk

drives).

AZDIR
A: TEST1

A: TESTA

A: TESTTT
Ar TEST4

o

A

A: TESTI

A: TESTZ

Ar TEST4

Az

ASDIR *. %
Ar TEST1

A: TESTA

A: TESOOR
Ar TESTTT
A: TESTA

A FPROG2

A FROGG

A

A TEST*., BAB

BAS o TESTOR
BAS @ TESTS

BAS ¢ TESTZE

BAS

*DIR A TESTY. BAS

BAS : TESTA
BAS : TESTA
BAS

BAS @ TESTOZ
BAS : TESOO]
BAA 2 TESTZ

RAS @@ TESTS

BAS @ FROGI

BAS @ FROGAA
BAS

2N

BAS
EAS
BAS

RAS

All files in drive A: will be displayed if the file descriptor is specified as ““ * . %”’.

BAS
BAG
BAS
BAG
BAS
BAS
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2.7.2 Built-in commands

’ Built-in commands are commands which are loaded into memory as part of
« the CP/M operating system when CP/M is started.

DIR

Format DIR dri ofi
The built-in commands are as follows. {Format] rivename:filename.ext
. . o . Function Displa Ii : . e .
1. DIR (directory) .......... Displays a list of all file names in the specified drive LFunction plays a list of files stored in the specified drive.
which correspond to < filespec>. The DIR command )
: c
2. ERA (€rase) ......cece.... Erases files corresponding to < filespec> from the an be used in three ways as follows.
specified drive. (1) DIR d:
‘ 3. REN (rename) ........... g};anges the file name or extension of the specified Di?I;IaS;S a;llitf I o f all hfiles in the drive specified by d:. If d: is omitted, displays
| : . a list of all files in the currently 1 i i .
‘ | 4. SAVE (save).............. Saves the contents of the specified number of pages y logged in drive. If no files are present on the

: specified drive, displays the message ¢ »?
\ of the transient program area as a file. Pages start P ge "NO FILE.

at address 100H, and each page consists of 256 AsDIR
| bytes. g:-, - . PR
5. TYPE (type).....ccvveuens Displays the contents of the specified file on the A TEST BAS : FROG Com
screen. ’
’ 6. USER (USer) ...cccoeuvenns Used to select a user area in a disk drive. ASEs
‘ B:DIR A:
\ A: TEST BAS : PROG Ccom
B> -
| A:DIR
| NO FILE
| A

(2) DIR d:filename.ext
Displays the name of the specified file in the specified drive.

AFDIR A: TEST1.RAS

! A TESTL BAS
‘ AXDIR TESTZ2.BAS
A TEST2 BAS
| A
|
o
M ClihPDF - www fastio.com 2n 2-73
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(3) DIR d:filematch - ERA
Displays the names of all files in drive d: which correspond to filematch.
ASDIE TEST*. BAS ERA d:filename.ext
A TESTL EBAS @ TESTZ BAS
AsDT RJ %. BAS = = Deletes specified files from the specified drive.
A TESTH BAS @ TESTZ BAS )
. F'HSG B (_\1; . FRUUT K A'S There are two methods of using the ERA command as follows.
e FROGZ BAS @ SAMFL B&S
- AMF::"-’ BAS = (1) ERA d:filename.ext
A'.'«*D 1R ‘TE‘B'T' 1. % Deletes the file specified by “‘filename.ext’’ from drive specified by ““‘d:”.
Ay TESTL BAS : TESTL Dav
ADIR SAMET?.BAS AFDIR
. . L A A A A A TESTL BRAS ¢ TESTZ BAS
: SAMFL BAS @ SaMFE RALE Sl 0 -
g Ar As ‘) A TESTI DAT @ TESTZ DAT
’ Ar FROG B&S 3 PROGL BAS
A FROGZ BAS @ SAMFL BAS
Az SAMF2 BAS @ SAMPLE DnaT
Ar SAMFLE ASM
AXERA AsFROG. BAS
AFDIR
A TESTL Bag @ TESTR BAS
A TESTL DAT @ TESTZ DAT
A PROGL RAS @ PROGZ BRAS
Ar SAMPL BAS @ SAMFZ BAS
f: SAMFLE DAT ¢ SAMFLE a5M
A
‘ r In the example above, the DIR command is used to show how the directory
| changes when a file is deleted by executing the ERA command.
|
\‘ : - 2-74 2-75
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(2) ERA d:filematch

Deletes all files from the specified drive whose file names correspond to

““filematch’’.

Example

Deleting all files from the currently logged-in drive whose file
names begin with ““TEST”’ and whose extension is ‘“‘.DAT”’.

AFDIR

A: TEST1 BAS @ TESTZE BAS
A TESTL DAT @ TEBTZ DAT
A: FROG1 BAS @ PROGZ BAS
A BAMFIL BAS @ S5AMFZ BAS

A SAMFLE DAT SAMFLE ASM

AXERA TEST*.DAT

AXDIR
Az TESTL RAS : TESTE BAS
A PROGIL BAYS : FPROGE BAS
A: SAMF1 BAS =@ SAMFZ BAS
A SAMFLE DAT : SAMFLE ASM
Ax

| Example BN

Deletes all files from the logged-in disk. Before files are
deleted, a message is displayed to request confirmation that
all files are to be deleted. Files are deleted only when the
key is pressed in response to this message.

AFDIR

Ar TESTIL KAS @ TESTZ BAS
A FROGL BAS @ PROG2 EAS
Ar SAMF1 BAS @ SAMF2 BAS
Az SAMFLE  DAT : SAMFLE  ASM
ATERA *. %

ALL (Y/N) 7Y

AFDIR

NO FILE

A

| _ 2-76
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REN

REN d:newfilename.ext = oldfilename.ext

Changes the name of a disk file from “‘oldfilename’’ to ‘“‘new-
filename”’.

The name which is specified for ‘‘newfilename.ext’’ must not belong to any
other file in the drive.

Example

The first example below changes the name of file ““OLD.OLD”’
in drive A: to “NEW.NEW”’. The second example changes just
the file name extension.

ADIR

A: OLD OLD

APREN A:NEW.NEW=0LD.OLD
ADIR

A: NEW NEW

AXREN NEW.DAT=NEW. NEW
ADIR

A: NEW DAT

A

2-77
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SAVE

SAVE number-pages d:filename.ext

Saves the specified number of pages of the transient program area
to disk under the specified file name.

The SAVE command saves the specified number of pages (1 page=256 bytes)
of the memory area starting at address 0100H to disk.

. “d: filename.ext”

cepP
BDOS

The following example saves the 4-page (1024-byte) area starting
at address 0100H to drive A: under the file name ‘““TEST.DAT”’.

AXDIR

NO FILE

AXBAVE 4 A:TEST.DAT
AXDIR

Ar TEST DAT

Ax

2-78

ChibPDF - www.fastio.com

TYPE

TYPE d:filename.ext
Displays the contents of ASCII text files on the display screen.

The TYPE command displays the contents of the specified file on the display
screen. However, only files which have been saved in ASCII format (as charac-
ter codes) can be displayed; if any other type of file is specified, display will
be meaningless.

The following example illustrates use of the TYPE command to

display a BASIC program file which has been saved in ASCII
format.

(BASIC)

i

MOuT o T
ZARADT

Lap 8 PSR

LR w R}
d

N1 o
T (et

wE N
Ny n

IIE::II

T
ettt
b b hea fan |

WX

LAl
-ty

[}
ot

SIH”E; "RETEST.BASY A

i

(CCP)

AXTYFE A:TEST.RAS
10 FRINT "A"

20 PRINT "gR®

S0 FPRINT "CM

40 PRINT "D"

S0 FPRINT "E"

&0 END

Ax
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USER

USER n

Switches to the specified user area in a disk drive.

A user area is a physical area on a disk which has its own directory and which
is managed separately from the rest of the disk. Data cannot be read from or
written to any user area other than that in which CP/M is currently operating.
A disk can be divided up into a maximum of 16 user areas. The USER com-
mand switches CP/M operation from one user area to another.

The following example shows that data in one user area (area 0)
cannot be read while CP/M is operating in another (area 1).

AXUSER ©

AxDIR

A TEST DAT
AXUSER 1

ArDIR

NGO FILE

ax

2-30
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2.7.3 Transient commands ,

A transient command is a program which is loaded into the transient program
area (TPA, the area starting at address 0100H) from a disk drive for operation
when the command is executed. Representative transient commands of CP/M
are PIP and STAT.

2.7.4 Error messages

If any error is encountered during file processing, BDOS (the basic disk oper-
ating system) displays one of the following error messages. In these messages,
the characters displayed for ‘‘d:>’ indicate the applicable drive name.

BDOS ERR ON d:BAD SECTOR
Indicates that an error occurred during input or output processing; there
is something wrong with the disk drive or the floppy disk in the drive.
After the cause of the error has been eliminated, processing can be re-
sumed by pressing any key.

BDOS ERR ON d:SELECT
BDOS does not recognize the drive name which was specified in a com-
mand. A warm start is made when any key on the keyboard is pressed.

L BDOS ERR ON d:READ ONLY

An attempt was made to write data to a read-only drive (a drive for which
the read-only attribute has been set with the STAT command). A warm
start is made when any key on the keyboard is pressed. This error will
also occur if an attempt is made to write data to a disk which was inserted
in a drive which previously contained a different disk. In this case, the

read-only condition can be cleared by pressing + [¢]or .

| BDOS ERR ON d: FILE READ ONLY

This message appears when you try to erase, rename, or set file attributes
of a Read-Only file. The file should first be set to Ready-Write (RW) with
the command: ‘“‘STAT filespace SR/W.”’
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2.8 Microcassette Handling

When PX-4’s optional microcassette drive is installed, microcassettes can be
used for file storage in much the same manner as with the RAM disk or floppy
disk drives. The drive name of the microcassette drive is H:.

As with disk drives, microcassette files are managed using a file directory (a
directory containing information regarding files which are present). This direc-
tory must be loaded into memory from tape before microcassette files can be
read or written. The processing of loading the directory into memory is referred
to as ‘“‘mounting’’ the tape. Once the tape has been mounted, PX-4 manages
files on the tape based on information contained in the directory in memory.
If data is written to the tape, the contents of the directory in memory are
changed. Therefore, when operation is completed the directory must be writ-
ten back onto the tape from memory before unloading the tape from the drive.
This operation is referred to as ‘‘removing’’ the tape.

Once the tape has been removed, the FREE lamp (green) on the microcassette
drive lights. Before unloading a tape, always verify that the FREE lamp is lit.
(Since the FREE lamp will light only if PX-4’s power is turned on, always make
sure that the power is on and that the FREE lamp is lit before unloading the
tape.)

2-82
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Directory

U774 1 fieo | Fie1 | S

|t One tape

Y

It is very important to remember to do the ‘‘remove’’ operation before unload-
ing a tape.

If the tape is taken out of the microcassette drive without updating the directo-
ry by doing the ‘‘remove’’ operation, all data written to the tape will be lost.

Tapes are mounted or removed by pressing + to switch to the

System Display, then pressing one of function keys. During BASIC operation,
tapes can be mounted and removed by executing the MOUNT and REMOVE

statements.
Directory ]

Mount

Remove

Directory

Memory

If the tape in the drive is not already mounted, it is mounted automatically
whenever drive H: is specified in CP/M commands (such as DIR or ERA) or
BASIC statements (such as FILES, SAVE, and LOAD).

Therefore, it is not necessary to explicitly mount each tape which is accessed.

- However, the “‘remove’’ operation is not performed automatically, so be sure

to remember to do the remove operation before unloading tapes from the drive.

When the remove operation is done (either from the System Display or from

i BASIC), directory information is written to tape from memory only if data has
been recorded to the tape since it was last mounted. (The directory is not up-
dated if nothing has been written to the tape because the directory information
remains the same as when the tape was mounted.)
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Once a tape has been mounted, it is not possible to execute the ‘‘mount’” func-
tion from the System Display; if the MOUNT statement of BASIC is executed
while a tape is already mounted, an ‘‘AC Error”’ will result. An ‘““AC Error”
will also result if the REMOVE statement of BASIC is executed when no tape
has been mounted. In other words, the ‘““mount’’ and ‘‘remove’’ functions can
only be done in alternation.

When a file is written to tape, the write operation always starts at the point
on tape which immediately follows the end of the last file written. This applies
whether or not the file is being written to the tape for the first time.

NOTES:

1. Always make sure that the FREE lamp is lit before unloading tape from the
microcassette drive. If the power is not on, turn on the power switch and make
sure that the FREE lamp is lit.

FREE (green): When lit, indicates that tape may be unloaded from the
microcassette drive.

REC (red): When lit, indicates that data is being written to the microcas-
selte tape.
2. Make sure than the microcassette drive is closed before doing the ‘‘remove”
operation.

3. Before initializing the microcassette directory, verify that the record lock-out
tabs on the microcassette are not broken.

4. When drive H: (the microcassette drive) is specified in the STAT command,
the value which is returned is meaningless.

5. To prevent accidental erasure of tapes which contain important data, break
off the microcassette’s record lock-out tabs. Once these tabs have been broken
off, the tape cannot be recorded or erased.
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Manual microcassette operation

When the microcassette drive is installed, certain microcassette operations can
be performed manually from the System Display. The appearance of the Sys-
tem Display changes as follows when the microcassette drive is installed.

STEM DISFLAY € 835835
L1 L2 e kg
g B

EIE
DETVE »

COUMT > GEaEs
o ESC to ewmit.,  1=RAM cartridae
m Smmutos s=tart =gt S=M0T
Lesmod EBedint —icera 000

The value following < MCT COUNT > in the screen indicates the present value
of the microcassette drive’s tape counter. The *“5=MCT"’ option in this screen
can be selected to specify items which determine microcassette drive operating
mode (the manner in which the drive operates). On the bottom line, < < —
indicates that the tape can be manually fast-forwarded by pressing the key,

“mou’’ indicates that the tape can be mounted by pressing + [pr2], and
so forth.

After the directory of a new tape has been initialized or a previously initialized
tape has mounted, the screen changes as shown below.

T
ALES

C Cmeimemr
bt

With this screen, the only microcassette operation which can be performed is
the “‘remove’’ operation.
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Commands and statements related to microcassette operation are summarized

in the table below.

Operation Function System Display control BASIC statements
MOUNT Reads the tape directory. SHIFT| + (mou) |MOUNT
REMOVE | Writes the tape SHIFT| + (rem) |REMOVE
directory.
DIRINT  |Initializes the tape + (dint) | --eerm
directory.
REWIND |Rewinds the tape. (—=>>) WINDnR (where n is the
tape counter value).
Tape is rewound only if
n is less than the present
counter value.
PLAY Outputs the contents of (<-) WIND ON
the tape to the speaker.
FF Fast-fgrwards thg tape. (<< =) WINDnR (where n is the
tape counter value).
Tape is fast-forwarded
only if n is greater than
the present counter
value.
ERASE Erases the tape. | [SHIFT| + |[PF4|(era) j---—----
STOP Stops the tape. WIND OFF
RESET Resets the tape counter TAPCNT =0
to 0.
) 2-86
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Setting the microcassette mode

The microcassette drive access mode can be set by selecting “‘5=MCT”’ from
the System Display. When ¢‘5=MCT"’ is selected, the screen changes as shown
below.

EM_DISFLEY * GnsnT
LIS [Ehed= LhELEM S OF
= JETETERD £ AT

DRIVE: | SMEM: OM

COUMT SRR

otoor Do e,

> = rcoreser 1T o
SF o ZEnorEtor SEoer 1Ty dsnoreser D

< Stop mode and non-stop mode >

In the stop mode, the microcassette drive stops running after each block of data
has been read or written, and does not start running again until read or write
operation begins for the next block. In contrast, the microcassette drive runs
continuously when it is used in the non-stop mode (that is, it does not stop run-
ning from the time a file is opened until the time that file is closed). Ordinarily,
the stop mode is used when processing involving arithmetic calculations or the
like is done in the interval between access to each block, and the non-stop mode
is used when only data transfer (such as with the PIP command of CP/M or
the SAVE command of BASIC) is involved. Access takes longer when the stop
mode is used because it takes a certain amount of time to start and stop the
drive motor.

Microcassette drive operation can be switched to the stop mode selectiong
‘1 =stop’’, and to the non-stop mode by selecting ‘‘2=nonstop’’.

Examble 1: This example graphically illustrates the difference in the amount
of tape which is used to store a file with the stop and non-stop
modes when lengthy processing is done between the time each block

is written.
Amount of tape —i
Stop mode Data Data Data Data I Data l
A O&—~D A~ DALE——AA '
: Write Stop Start !
. :
| |
) 1
: e
' |
Non-stop mode rData—I Data —l l Data I Data | Data
—— Tape ——v—" Tape S—— ———— e ——
Write :
travel travel
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Example 2: This example illustrates the difference in the amount of tape which

is used to store a long file with the stop and non-stop modes when
only data transfer is involved.

Amount of tape ——-1

Stop mode Data r Data l Data l Data I Data
A S — D A\ —A Ko —A A
Write
I

Datil Dat:ll Data Il Data I‘ Data ]

Non-stop mode

< Verify mode and non-verify mode >

In the verify mode, the tape is automatically rewound after a file has been writ-
ten, then the file is read to verify that data has been properly recorded; if any
data error is detected while the tape is being read, the microcassette drive stops
and an error message is displayed. This operation is not performed when data
is written to the microcassette drive in the non-verify mode.

Microcassette drive operation can be switched to the verify mode by selecting
“3 =verify”’, and to the non-verify mode by selecting ‘‘4=non-verify’’.
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2.9 Charging and Replacing the Main Battery

When the main battery voltage drops below a certain level while PX-4 is being
used, the following screen appears, then PX-4 automatically shuts itself off.

CHARGE BATTERY

When this message appears, the main battery must be recharged or replaced.
When using dry cells, replace them as described in section 2.1, ‘‘Introduction
to Operation.”” When using the NiCd battery pack, recharge it as follows.

1. Turn off the power switch.
2. Plug the AC adapter cable into the ADAPTER connector, then plug the AC
adapter into an AC power outlet.
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3. Charging takes about 8 hours if PX-4 is not used during charging, and about - 4. Remove dry cells from the battery compartment.
11 hours if PX-4 is used (provided no input/output processing is performed). ‘

—

However, the battery may not be fully charged if PX-4 is used during
charging.

©

Installing the NiCd battery pack

Procedures for installing the NiCd battery pack are as follows.
1. Turn off the power switch.

2. Open the battery compartment cover on the bottom of PX-4,

e

— MY
AN

Battery terminal plate

5. Move the battery terminal plate to the position shown in the figure below.

o)

3. Verify that the battery backup switch next to the battery compartment is
set to ON.

-

6. Plug the NiCd battery pack connector lead into the connector socket.

—
=

BACK UP.

Batttery backup switch

2-90 2-91
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7. Push the battery terminal plate all the way to the side and insert the NiCd 2.10 ROM Capsule Replacement

battery pack.
A ROM capsule can be thought of a disk drive which contains prerecorded ap-

plication programs. When necessary, ROM capsules can be replaced to allow
o) different application programs to be used. Up to two ROM capsules can be
installed in PX-4 at the same time, and different device names (B: and C:) are
assigned to each ROM capsule. When the optional ROM cartridge is used, two
e additional ROMs can be installed (device names assigned to ROMs in the ROM
cartridge are J: and K:).

|

BACK UP
OFF| on

Procedures for replacing ROM capsules are as follows. Be sure to turn off the
power before replacing the ROM capsules.

’—- 1. Set the power switch to OFF.
2. Open the ROM capsule compartment on the bottom of PX-4.

8. Close the battery compartment cover.

3. Grip the ROM capsule by the ends with your fingers and slowly work the
capsule out of its socket by pulling the ends up slightly in alternation. Do
not rock the capsule from side to side.

| 2-92
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4. Insert the new ROM capsule. Verify that the pins of the ROM capsule are
seated properly in the socket, and make sure that the end with the notch
is positioned as shown in the figure below.

MRG J2

——red = t0c

oo
DRIVE C: DRIVE B!

O
L, T

5. Replace the ROM capsule compartment cover.
6. Turn on the power switch.

NOTE:

System operation may be disrupted if a ROM capsule is removed or installed
without turning off the power.
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Chapter 3

STANDARD INPUT/OUTPUT
INTERFACES

Input/output interfaces are the part of the hardward system through which PX-4
exchanges data with external devices such as printers or other computers. These
signals make it possible for PX-4 to receive data for processing from other ex-
ternal devices, or to output drive/control signals and data to optional devices.
All interfaces except the bar code reader are supported by BIOS of CP/M or
BASIC (no standard software support is provided for the bar code reader in-
terface).

This chapter describes the functions of PX-4’s eight standard input/output in-
terfaces and procedures for using them.

3.1 Speaker Interface

An external speaker can be connected to PX-4’s external speaker interface. When
an external speaker is connected, speaker output goes to the external speaker
instead of to the speaker which is built into PX-4. Speakers (or earphones) which
can be connected must have a nominal impedance of at least 100 ohms.

Speaker interface

31
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