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Chapter 1 Memory Management Under BASIC

1.1 oOutline

The BASIC interpreter is located in ROM, in a separate bank from

the transient program area (TPA). After starting BASIC, memory
1s mapped as shown below.

0000
0100
BASIC
working area
BASIC
user area
(programs and
variables)
T
XXXX
l
6000 ...................
RAM DISK BASIC interpreten
(ROM)
E000
System area
FFFF

TPA (user bank)

In the figure above, "xxxx" indicates the upper address limit of
the BASIC user area. This is either 6000H or the starting
address of BDOS (RBDOS1l), whichever is lower. A pointer to the
BDOS entry address can be found in memory addresses 6 and 7.

To obtain the largest possible BASIC user area, set the RAM disk

to the smallest possible size; this moves the BDOS entry address
to a point above 6000@H.

V-1



1.2 Memory Map of RAM .

Transient program area addresses controlled by the BASIC
interpreter are those in the range from 90H to 60@¢@GH. However,
the upper address limit varies according to the starting address
of BDOS, the maximum memory address specified with the /M: option
when BASIC is started, and the upper memory limit (if any)
specified with the CLEAR statement.

If the CLEAR statement is executed with optional parameters as
follows,

CLEAR, XXXX ,YYYY
the RAM memory map changes as shown below. fHere, "xxxx"

specifies the upper memory limit, and "yyyy" specifies the size
of the BASIC stack area.)

0000 Pointer kept
in the BASIC Addresses
0100 working area fow high
BASIC R
Working area ’

«FILPTR -+  (204,2C5)
FCB area

<PROTAB -+  (ABG6,ABT)
Program area 1-5

«<VARTAB -  (5E4,5E5)
Simple variables

«<ARYTAB -~ (5E6,5E7)
Array variables

«STREND -+  (5E8,5E9)

<FRETOP -+  (5BD,58BE)

String area
XXXX
«STRTOP -+  (598,599)
-Yyyy
Stack
(Size="yyy bytes)
XXXX “MEMTOP -+  (287,288)
User area
6000
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1.3 The File Control Block (FCB)

When a file number is specified as the parameter of the VARPTR
function, the function returns the address of that file's file
control block. The address returned varies according to whether
the file specified is a sequential file (one opened in the "I" or
"O" mode) or a random file (one opened in the "R" mode). The
contents of the FCB are as follows.

Length
Offset (bytes) Contents
"] 1 Access mode
l: Indicates the "I" mode.
2: Indicates the "O" mode.
4: 1Indicates the "R" mode.
1 36 FCB used by BDOS.
37 2 With a sequential file, indicates the number
of sectors read or written.
With a random access file, indicates the last
record number accessed plus 1.
39 1 Number of bytes in the sector being read or
written.
40 1 Number of bytes remaining in the input buffer.
41 3 Reserved.
44 1 Device number
FF: KYBD
FE: SCRN
FD: LPT@
FC: COM@
FB: COMl1
FA: COM2
F9: COM3
F8: CASOQ
45 1 Maximum number of output characters.
46 1 Output character counter.
47 2 Used internally.
49 128 Data buffer. Used as the DMA address by BDOS.
When a file is opened as a sequential file,
VARPTR returns the starting address of this
buffer.

177 2 Buffer size for random files. The default is
128 bytes. Set according to the record length
specification in the OPEN"R" statement.

179 2 The current physical record number.

181 2 The current logical record numb-r.

183 1 Reserved.

184 2 Output position for PRINT#, etc.

186 n Buffer for random access. The size, n, is

determined by the /S: option when BASIC is
started; the default is 128 bytes. When a
file is opened as a random access file, VARPTR
returns the starting address of this buffer.
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1.4 Program Areas

The PINE has five program areas, any one of which can be-
selected for use with the LOGIN statement. These areas are
managed dynamically to prevent wasting memory space. The
management scheme is illustrated in the figure below.

PROTAB-| Size |

(AB6, AB7) Title | l
Flag Program area 1
0
Text—1
PROTOP- : ’
Size |
‘ Flag ¢ Program area 2
TXTTAB- |—"
(2BB, 2BC)
Text—2

Program area 5

Text—>5

PROTOP points to the starting address of the currently selected
program area, and TXTTAB points to the starting address of that
program area's text area. The number of the currently selected
program area is stored in PRONUM (at address AB5H). The figure
above shows locations pointed to when program area 2 is selected.

The contents of each program area are as follows.
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Length
Offset (bytes)

"} 2
2 8
10 1
11 1
12 n

Contents

Size of the program area in bytes.

Program area name assigned with the TITLE
statement.

Program area protect flag. This flag is set
with the TITLE statement's P option. When the
flag is "1", the program area is protected and
cannot be edited or changed with statements such
as NEW or DELETE.

Reserved.

The text area. The size of this area varies
according to program. ..The program area size
(indicated at offsets @ and 1) is equal to 12+n.
The starting address of the next program area
can be obtained by adding 12+n to the address
indicated by PROTAB.

Format of the Text Area

TXTTAB - [Pointer |Line number] Program code | 0]

[ Pointer | Line number{ Program code | 0|

The text has a chained structure, and is linked as follows.

Each pointer indicates the address of the following line's
pointer. Each pointer is followed by a line number, then by the
program code for that line. The end of each line is indicated by
8. The end of the entire text is indicated by a pointer
consisting of two @ bytes
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1.5 Variables

The area used for variables is the same no matter what program
area is currently selected.

1.5.1 Simple Variables

When a program uses 51mple varlables, they are registered in the
simple program area in the order in which they are first used.
Each variable is recorded in the format which corresponds to its
type. The formats for each type are as follows.

variable
(a) Integerrr 2 name  data
(2 bytes)
, o " [variable '
(b) Single precision 4 name data
(4 bytes)
. variable
(c) Double precision 8 name data
(8 bytes)—
variable
(d) String 3 string descriptor
name
(3 bytes)—
Variable name
T T-———-Remainder of variable name
' (MSB=1)
Length of name remainder
First two letters of variable
name(second byte is 0 for
single-letter names)
Data

Integer [ e In low, high order

Single precision M3 [ M2 [M1] E|

Double precision [ M7 [ M6 [M5 [M4 [M3 M2 [M1] €]
E: The exponent
M: The mantissa (where the MSB,M1 is the sign)

String descriptor

‘ T——l— Address at which string is stored
Length of string
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1.5.2 Array Variables

Array variables are registered when they are defined by executing
the DIM statement in a program, or when they are defined
implicitly by using an array variable with'a subscript of 10 or
less. Array variables are registered in the following format in
the order in which they are defined.

TYPEPariablé‘ Size |Dim. Dim siz;{m Dim. sizeflement | ------ Element
| name | S :

s Type  recereseeesencen ---Same as for simple variables( 2,3,4, or 8)

« Variable name «eeeceee Same as for simple variables

¢ §iZ@seeeereererrenennnnnee.Tyo bytes indicating the number of bytes
used following “Dim.”

o Dim, cesesereecesecnnnannnenc(ng byte indicating the number of array
dimensions

s Dim. Sizeseoesereees ---e.TWo bytes indicating the size of one
dimension

o Element seoeeeeeeneenenens2 3 4, or 8 bytes,depending on the variable
type.
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1.6 Variables in the BASIC Working Area

FRCINT

MAKINT

VERS

CHRSTT

CHRADR

BLDADR

BLDLNG

BLCHKF

CUSIGN

LPWAIT

RSWAIT

DEVNAM

DCBTAB

Address

103-104

195-106

107

119-111

112-113

114-115

116-117

118 )

119

11a

11B

11C-11D

11E-11F

Entry point for the routine that gets integer
value of the FAC into register pair HL.~

Entry point of the routine that sets the
integer value of register pair HL into the
FAC.

The version number of BASIC. For version
1.0, contains the value 10H.

Start code for user defined characters.

Address containing user defined character
patterns.

Address at which machine language routines are
loaded when BLOAD is executed.

Number of bytes of data 1loaded when BLOAD is

~executed.

Flag which determines whether addresses are
chec d (to ensure that they are within the
machine language program area) when BLOAD or
BSAVE is executed. Addresses are checked when
this byte is set to @; for any other value,
addresses are not checked.

The currency symbol used when
PRINT USING "\\######" is executed.

The wait time for print not ready errors when
LPRINT or LLIST is executed. The default is
30; thus, a DT error occurs if the printer
does not become ready within 30 seconds of
executing LPRINT or LLIST. For @, the wait
time is indefinite; for any other value, it is
the specified number of seconds.

The wait time for communication interface not
ready errors when COMn is opened or serial
output is attempted with any of the control
line check functions set to ON. The default
value is 3@. For @, the wait time is
indefinite; for any other value, it is the
specified seconds.

Pointer for expanded sequential devices. To
expand sequential devices, rewrite this
pointer and register the device name.

Pointer to the DCB for expanded sequential
devices,
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Chapter 2 Interfacing with Machine Language Programs

2.1 Reserving an Area for Machine Language
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Chapter 2 Interfacing with Machine Language Programs
2.1 Reserving an Area for Machine Language Programs

There are three ways of reserving an area for machine language
programs; these are as follows.

(1) Reduce the size of the BASIC user area with the CLEAR
statement and use the area which is not accessed by BASIC.

(2) Change the BDOS entry point to a location above 60@0H (by
changing the size of CP/M) and use the area from 6380H to
the BDOS entry point.

(3) Use a user BIOS area.

0

BASIC BASIC BASIC
user area user area user area

w1
BDOS /)] ) ) ] BDOS

AN BDOS RAM
disk RAM disk
disk User
BIOS
B1OS work B10OS work BI1OS work
FFFE Larea area area
(1) (2) (3)

If the BDOS entry address is lower than 6000H, the first method
allows addresses up to that preceding the BDOS entry address to
be used.
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2.2 The BLOAD and BSAVE Statements
The syntax of the BLOAD and BSAVE statements is as follows.

BLOAD <file descriptor>[,<load address>[,R]]
BSAVE <file descriptor>,<start address>,<length>

Any file created with BSAVE has a S-byte header, and only files
with this header can be loaded with BLOAD. The header format is
as follows. ;

Offset Data

"} FD Indicates a file which can only be
accessed by the BLOAD or BSAVE
statements.

1 Address (low) The start address specified with
BSAVE; when BLOAD is executed, this is

2 Address (high) the load address used unless another
load address is explicitly specified.

3 Length (low) The number of bytes of memory saved by
the BSAVE statement. This length does

4 Length (high) not include the 5-byte header.

5 on Data

No matter what load address is specified, BLOAD cannot be used to
load code into any area except the BASIC user area or the user
BIOS area. (However, this restriction does not apply if a value
other than 9 is set in BLCHKF, at address 118.)

Further, if BLOAD is executed with the R option attached, the
load address and program length can be determined from within the
machine language program by referencing BLDADR (addresses 114 and
115) and BLDLNG (addresses 116 and 117). This is handy when
making machine language routines relocatable.
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Chapter 3 Added Commands

The reserved word EXTD is provided to make it possible to add new
statements or commands. When EXTD is to be used as a statement,

use entry SEXTD; when it is to be used as a function, use entry
FEXTD.

Address
FEXTD 142 - 143 EXTD function entry point
SEXTD 14A.-- 14B EXTD statement entry point

The text pointer value is passed to the routines at these
addresses via register pair HL. 1Initially, both entry points
contain the address of the SN error. Since both routines are
called directly from ROM by the BASIC interpreter, any addresses
subsequently set in these entry points.must be lower than 6000H
if the added statement or function is to be intrepreted using the
the syntax analysis routines which are described next.

3.1 Syntax Analysis Routines

This section describes some of the BASIC syntax analysis
routines.

(1) SYNCHK

Address: @0@8H (or C4BCH)

Input: HL=text pointer

Output: Same as CHRGET (see below)

Explanation: Checks statement syntax, and is called as
follows.

CALL SYNCHK
DB XX

Here, XX is the character to be checked. If the character
indicated by the text pointer is XX, the text pointer is
advanced and the routine returns. If it is a different
character, an "SN Error" occurs automatically.

SYNCHK is compatible with the following routine.

LD A, (HL) : HL= text pointer
EX (SpP), HL

CMP (HL)
JP NZ, SNERR : give "SN Error"
INC HL
EX (SP), HL
JP CHRGET
(2) CHRGET

Address: @910H (or 6CFSH)

Input: HL=text pointer

Output: A=character

HL=text pointer
Z flag=l (when the end of a logical line is
reached)

Explanation: Returns the character following that indicated
by the text pointer in register A. Spaces are
skipped, and the routine returns with the 2
flag set to 1 when the text pointer reaches
the end of a logical line.
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:3)

(5)

(6)

(7

(8)

CHROUT
Address:
Input:
Explanation:

'COMPAR

Address:
Input:
Output:

Explanation:

GTTYPE
Address:
Input:
Output:

Explanation:

FORMUL
Address:
Input:
Output
Explanation:

FRCINT
Address:
Output:
Explanation:

BYTES
Address:
Input:
Output:

Explanation:

g818H (or ADSOH)
A=character
Outputs one character to the currently

selected device. (Ordinarily, this is the
console.,)

@820H (or C4B6H)

HL, DE

zZ flag, CY flag
When HL>DE ... Z2=0¢, CY=0
When HL=DE ... Z=1, CY=0
When HL<DE ... Z=0, C¥Y=1

Compares the contents of the HL and DE

registers. Contents of the A register are
changed.

@928H (or 774FH)

None
Flags

zZ CY P S
Integer '} 1 E M
String 1 1 E P
Single precision 0 1 0 P
Double precision "} g E P

Uses flags to return the type of the FAC
contents.

74094
HL=text pointer
HL=text pointer

Evaluates an expression and sets the result in
the FAC.

83CO9H

HL=integer value

Converts the contents of the FAC to an integer
value and returns the result in register HL.

7A48H

HL=text pointer

E=A=value (@ to 255)

HL=text pointer

Z flag=l ... When the end of a logical line is
reached.

This routine evaluates an expression and, when

it is a numeric expression, returns the

resulting value in register E. An "FC Error"

results if it is other than a numeric

expression or the result is 256 or more.

BYTES is compatible with the following

routine:
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CALL FORMUL j;evaluate formula

PUSH HL ;save text pointer

CALL FRCINT j;convert to integer value
EX DE, HL ;integer to DE

POP HL ;restore text pointer
MOV A,D ;get high order
OR A,A ;is it 07 .
JP NZ,FCERR;no, give "FC Error"
DEC HL ;back text pointer
CALL CHRGET ;set condition on terminator
MOV A,E ;jreturn result in A and E
RET
(9) MAKINT
Address: 8426H
Input: HL=integer

Explanation: Sets an integer value in the FAC.

(18) GETSTR

Address: C94FH

Output: HL=string descriptor

Explanation: Takes the string descriptor out of the FAC and
places it in register HL. A "TM Error"
automatically results if the data type is
other than string.

Example: Evaluating an expression and placing the

string length in A and the string address in
DE.

CALL FORMUL ;formula evaluate

PUSH HL ;save text pointer

CALL GETSTR ;get string string descriptor
MOV A, (HL) ;A=string length

INC HL
MOV E, (HL)
INC HL
MOV D, (HL) ;DE=address
POP HL ;restore text pointer
RET
(11) ERROR
Address: 6648H
Input: E=error code

Explanation: Branches to the BASIC error handler.
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Reserved words

v o=z = XTI OMm ]

2.4 o

2]

NKXEzQS 3

AUTO
BEEP
CLOSE
CVD
CSRLIN
DELETE
DAY
ELSE
EOF
FOR
GOTO
HEXS
INPUT

KILL
LPRINT
LOCATE
MERGE
MOTOR
NEXT
OPEN
PRINT
PCOPY

RETURN
RND
STOP
STRS
THEN
TAPCNT
USING
VAL
WIDTH
XOR

AND
BLOAD
CONT
Ccos
COM
DATA
DATE
END
EQV
FIELD
GOsuUB

IF

KEY
LLIST
LOGIN
MOD

NAME
ouT
PUT
POWER

READ
RENUM
SWAP
STRINGS
TRON

USR
VARPTR
WAIT

ABS
BSAVE
CLEAR
CHRS

DIM
DSKF
ERASE
EXTD
FILES
GET

INSTR

LPOS
LOG
MKI $

NEW
ON
POKE

RUN
RESET
SAVE
SPACES
TROFF

WHILE

ATN

CINT
CALL

DEFSTR
EDIT

FN

INT

LET
LOC
MKS $

NOT
OR
POS

REMOVE
RANDOMIZE
SPC(
SYSTEM
TAB (

WEND
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ASC

CSNG
COMMON

DEFINT
ERROR

FRE

INP

"LINE

LEN
MKD$

OCTS$
PEEK

REM

STEP

"SOUND

TO

WRITE

ALARM

CDBL
CHAIN

DEFSNG
ERL

FIX

IMP

LOAD
LEFTS
MIDS

OPTION
PSET

RESUME
SGN

SCREEN
TAN

CVli
CLsS

DEFDBL
ERR

FONT

INKEYS

LSET
LOF
MENU

OFF
PRESET

RSET

SQR
STAT
TIME

Cvs
COPY

DEF

EXP

LIST

MOUNT

POINT

RIGHTS
SIN

TITLE



Statements

80
8l
82
83
84
85
86
87
88
89
8A
8B
8C
8D
8E
8F
9¢
91
92
93
94
95
96
97
98
99
9a
9B
9C
9D
9E
9F

END
FOR
NEXT
DATA
INPUT
DIM
READ
LET
GOTO
RUN
IF
RESTORE
GOSUB
RETURN
REM
STOP
PRINT
CLEAR
LIST
NEW
ON

WAIT
DEF

POKE
CONT

ouT
LPRINT

LLIST

AQ
Al
A2
a3
A4
A5
A6
A7
A8
A9
aAA
AB
aC
AD

AF
BO
Bl
B2
B3
B4
BS
B6
B7
B8
B9
BA
BB

BD
BE
BF

WIDTH
ELSE
TRON
TROFF
SWAP
ERASE
EDIT
ERROR
RESUME
DELETE
AUTO
RENUM
DEFSTR
DEFINT
DEFSNG
DEFDBL
LINE
BLOAD
BSAVE
WHILE
WEND
CALL
WRITE
COMMON
CHAIN
OPTION
RANDOM

SYSTEM

OPEN
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FIELD
GET
PUT
CLOSE
LOAD
MERGE
FILES
NAME
KILL
LSET
RSET
SAVE
RESET
CLS
LOCATE
BEEP
SOUND

PSET
PRESET

COPY
KEY
COM

THEN
TAB (
STEP

USR

FN

SPC(
NOT

ERL

ERR
STRINGS
USING
INSTR

VARPTR
INKEYS
OFF

N1 + ALYV

[function]



Functions

Functions are composed of two bytes. The first of these is
always FFH, and the second is one of the codes from the list
below.

8d - AG - co - EQ - ALARM
81 - LEFTS Al - cl - El - WIND
82 - RIGHTS A2 - c2 - E2 - EXTD
83 - MIDS A3 - c3 - E3 - MOTOR
84 - SGN A4 - c4 - E4 - FONT
85 ~ INT A5 - cs - ES -

86 - ABS A6 - c6 - E6 -

87 - SQR A7 - c7 - E7 -

88 - RND A8 - c8 - E8 -

89 - SIN A9 - co - E9 -

8A - LOG AA - ca- - EA -

8B - EXP AB - CB - EB -

8C - Cos AC - cc - EC -

8D - TAN AD - cD - ED -

8E - ATN AE - CE - EE -

8F -~ FRE AF - CF - EF -

96 - INP BG - LOC D@ - CSRLIN FO -

91 - POS Bl.- LOF D1 - POINT F1 -

92 - LEN B2 - MKIS$ D2 - DAY F2 -

93 - STRS B3 - MDS$ D3 - DATE F3 -

94 - VAL B4 - MKDS$ D4 - TIME F4 -

95 - ASC B5 - D5 - SCREEN F5 -

96 - CHRS B6 - D6 - DSKF F6 -

97 - PEEK B7 - D7 - MENU F7 -

98 - SPACES B8 - D8 - LOGIN F8 -

99 - OCTS$ B9 - D9 - TITLE F9 -

9A - HEXS BA - DA - STAT FA -

98 - LPOS BB - DB - PCOPY FB -

9C - CINT BC - DC - MOUNT FC -

9D - CSNG BD - DD - POWER FD -

9E - CDBL BE - DE - REMOVE FE -

9F - FIX BF - DF - TAPCNT FF -
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Chapter 4 Interfacing with Sequential Access Devices

With sequential access devices (such as an external cassette
recorder), file I1/0 is done based on information contained in an
area called the device control block (DCB). One DCB is required
for each device such as CASO and COM4.

To add sequential access devices, the user must set up an
appropriate DCB and register the name under which the device is
to be accessed. Registering the name requires rewriting DEVNAM,
and setting up a DCB requires rewriting DCBTAB.

Name Address

DEVNAM 11C - 11D Pointer to the expansion device's device
name.
DCBTAB 11E - 1l1F Pointer to the expansion device's DCB.

4.1 Device Table
The device table is the table in which device names and device
numbers are registered. When adding a device, its device name

and device number must be registered in this table.

BASIC supports eight sequential access devices; their device
names and device numb r- are as follows.

Device name Device number
KYBD FFH
SCRN FEH
LPTO FDH
COoM@ FCH
CcoM1 FBH
COM2 FAH
COoM3 F9H
CASd F8H

A 4-letter device name and a corresponding device number are
required in order to register any extra device. Device numbers
should be used in descending sequence, starting with F7H. BASIC
recognizes the new device name when the starting address of the
device table is stored in DEVNAM (at addresses 11C and 11D).

Device table
DEVNAM | Address Device name peyice |~ Expansion
low high (4 letters); number | deyice 1
- Expansion
device 2

The device table must always end with "@".
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4.2 The DCB Table

The DCB table contains addresses of DCBs for individual devices.
When adding devices, the address of DCBs for each added device
name must be stored in this table. Further, the starting address
of the DCB table must be stored in DCBTAB (addresses 11EH and
11FH).

DCBTAB AMW% DCB address (low) .

DCB address (high) | | device 1

N\

Expansion
device 2

4,3 The DCB (Device Control Block)

The DCB is the table which contains entry points to routines for
opening and closing various devices and accessing them for data
1/0. Nine entry points are required for each device. These
entry points and corresponding routines are as follows.

Offset Name Contents

(size)

g, 1 OPEN Contains the address of the entry point to
(2 bytes) the routine for opening the device.

2, 3 CLOSE Contains the address of the entry point to
(2 bytes) the routine for closing the device.

4, 5 OUTPUT| Contains the address of the entry point to
(2 bytes) the routine which outputs 1 byte.

6, 7 INPUT Contains the address of the entry point to
(2 bytes) the routine which inputs 1 byte.

8, 9 LoC Contains the address of the entry point to
(2 bytes) the device's LOC routine.
lg, 11 LOF Contains the address of the entry point to
(2 bytes) the device's LOF routine.
12, 13 EOF Contains the address of the entry point to
(2 bytes) the device's EOF routine.

14, 15 PUT Contains the address of the entry point to
(2 bytes) the routine which saves preread data.

16, 17 WIDTH Contains the address of the entry point to
(2 bytes) the routine which saves the maximum number

of bytes which can be output to the device
in one line.
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4.3.1 OPEN (OPEN Statement Support)

Entry parameters: D=open mode (1 for the "I" mode, 2 for the "O"

mode)
HL=FCB starting address
(SP)=BASIC text pointer

Processing:

1. Checks whether the OPEN mode is correct. (For example, if
the "O" mode is specified for an input-only device, a "Bad
file descriptor" error occurs.)

2. Opens access to the specified device. If an error occurs,
branches to the error routine specified in the BASIC program.

3. 1If open processing is successful, initializes the FCB pointer
and FCB.

(1) Sets the FCB address in FCBPTR (addresses 2BSH and
2B6H) .
(2) Initializes a sequential device area for the FCB.
FCB+0 Open mode
+2D Maximum numb-r of characters/line (see WIDTH).
+2E Initial character position for output
(ordinarily @).
The maximum characters/line and character position
settings have no meaning in the "I" mode.
4.

POPs the text pointer into register pair HL from the stack,
then returns.

Note: Options can be specified when the OPEN statement is

executed. For example, executing
OPEN"I",#1,"DEV1: (ABC)"

places the option string in parentheses into DSCOPT (the
19 bytes from address 7B1lH to 7BAH).

4.3.2 CLOSE (CLOSE Statement)

Entry parameters: D=open mode

(SP)=FCB starting address

Processing:

1.
2.

Closes access to the device.
POPs the FCB address from the stack, clears the 49 bytes
starting at that address to @, then returns.

4.3.3 OUTPUT (PRINT# Statement, Etc.)

Entry parameters: (SP)=character to be output

Processing:

l.
2.

POPs the character to be output from the stack and outputs it
to the device.

POPs subsequent bytes from the stack into the PSW, BC, DE,
and HL (in that order), then returns.
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4,3.4 INPUT (INPUT# Statement, INPUTS$ Function, Etc.)
Entry parameters: None

Processing:

1. Before actually input from the device, checks whether any
data has been saved by PUT. If so, returns that data.

2. Inputs 1 character from the device.

Return parameters: A=input data
CY flag=l - Indicates that there is no data
to input. This occurs when (EOF)
is encountered or CTRL+STOP is
pressed.
=@ - Indicates data was input
normally. :

4.3.5 LOC (LOC Function)
Entry parameters: None
Return parameters: FAC=LOC value
4.3.6 LOF (LOF Furiction)
Entry parameters: None
Return parameters: FAC=LOF value
4.3.7 EOF (EOF Function)
Entry parameters: None
Return parameters: FAC=0 or -1
@: Not EOF
-1l: EOF
Note: MAKINT is used to set values in the FAC (floating point
accumulator). The entry point of MAKING is located at
addresses 195H and 1¢6H. When an integer is set in

register pair HL, calling MAKINT sets that value in the
FAC.

4.3.8 PUT (INPUT# Statement)
Entry parameters: C=data to be saved
Processing:

Saves subsequent data for reading by the INPUT# statement. Data
is saved in the PUT buffer (a byte reserved by the user).
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4,3.9 WIDTH (WIDTH "device” Statement)
Entry parameters: (SP)=maximum number of characters

Processing:

Saves the maximum number of characters to be output in one line
in an area reserved by the user. This value is copied into the
FCB and becomes effective when the device is opened for output.
After the maximum number of characters has been output, CR and LF
codes are output automatically.

If the WIDTH "device" statement is not executed, this routine is
not called; therefore, some other measure must be taken to set
the initial value. (If the value set is FFH, line length is
unlimited and no CR or LF codes are automatically output.)

4.3.10 Error Processing

When an error occurs, the error code is set in the E register;
BASIC then detects the error upon jumping to the ERROR routine.
The ERROR routine starts at address 10AH. See the BASIC
Reference Manual for the error codes.

Example: MVI E, 68 ;DU error code
JMP ERROR ;GOTO Error handler

Procedure for detecting CTRL+STOP

Depression of CTRL+STOP can be detected by checking CSTOPFLG (at
address F@1AH); the value of this flag becomes other than # when
CTRL+STOP is pressed. It is recommended that machine language
routines be written so that this flag is checked and control
returns to BASIC when CTRL+STOP is pressed.
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Modified Call addreSSeSo.oo..ooo.oooooooooo.II-187
MOUNT.oo'ooooo..oo..0..00000.00000000000000011-282
MTOS..oo..oooooo00000tooooooo.oc0000000011_282,292
file acceSS...............................11-293
flagS.....................................11—295
functions.................................11-3@2
power Offo.ooooooooooooocoooocooooooooooooII'294
PrOgrammMingeceececsocsesccsecscsssscssssscsseesl ~292

o)

OLDBNK.....0...0.000...0000.........O....II—88,456
Operating sSySteM.ceseceesessveonsceeeall~4,7,60,82

display.ooooooo.oooo.ccoooooooooo-ooooooocaII_46
OPNMOD..oooooo-oooooocooo.0000000000-0000000011-53
OS ROM...ooao-oooooocooooooooooooooo-.II‘4,7,6g,82

P

PlGH‘P13H0000000oooocoooooooo.ooo.oo.o000000001-28
Parity
CheCking............................I—3ﬁ II-lG7
error...oo..................................1—29

Setting.oo....o...o.o..0..000000000000000011-137

PDR..............0..0....'...000000000000000001-33



PF keys.‘ocooo.ooo'o.oooooo000000000000011-183,184
aSS1gNiNgecceccecsccsccosccsosscssscscncsceaeell—-166
YreadinNgeceeeseoceessscsccccscssscccsscscsscsssell =163

PINE
CP/M..-oooo.ooooo0ooc.ooooo.oocoooooo.oouooII-58
Nardware.cceeceeeeccsccccsccscsscsesscncnseelIlI-1
memory.............‘.........OCOOQOOQOOOQOOOOI-].
microprocessor.........-.....................I-l

Port’ I/O...................‘.0.....0'..~......I-38

Power Cut mOde...............................II—23

power off processingececscecececeeeeseall-22,39,46,175

POWEROFF.uooooooooooooooooooo.o.oooooaII-22’33,l75

POWer On pProcCesSSiNgeceescscscsssssssecsssesll-18,21,39

Power Supply.........‘......................111—47
ACetceeocoscscosscsscccssssscssssscscssssel-l III-47
batteryaeeeeseeeccecescccsscccscsencsnsaal=l TIII-47

bus.........o.............................III-SZ

faileeeeeeeoeeeeccooccocscecscsscccccosseaeesll =26
Power switch

On/Off CODtIOl...n..u..u...n..1—45 II-18,21

readooo‘oooo0oaooooooo-oono.oooooooooooo.oooI"SS
PREBIOScecseeccoscsccoscesscsscsesccesseall-B83,87,389
Printer

CentroniCS....................1-31,33,35 II—592

initializatioNeceeesesocescescesscsoscnsccssoesl=35

interface.ceecccceccesccesessessll -532,592 III-38
Programming considerationNSeecseeccccesccscececeeel-36-38
PRTFLGeceocooeccsosocssssscsssscscssccscsccesll=107
PSETooooooooo-oaoooooooooo0000000000000011-115,242
PSTBIOSeeceeeesocsocscsscsccsssccsasssneseslI-83,87,389
PUNCH.......................................II-IGB
PUTPFK...ooonoooooooooooooo.ooooooooooooII‘166,184

R

RAM..oo‘ooo-oooo.ooooooo-oouoooooo0000000000111-24

Cartridg@.iceecccescsssscecssssseecessall-355,405,511
disk are@.eeceecccsccccccccccsnsnecsesl-63,352,404
disk unitececeeeess..1-14,35 11-1,13,16,352,572
memory...............................1—1,2 II“l
RAMCREMT ¢ eeesososcsososcsesscssnsossoccnsocscsessl =52
RBDOS1-2ceeccecccoccoccncssosssccssccssscoseccssell =63
RDVRAMO....O'.........I...00....0..0...."0.11-172
READ......-.................................11-112
READER.‘O..O.....O..O....OQ.......OOOOOOO.COII-lGQ
READSWOoo.oo.cooooooooo..00.00000..0.00...1-55,168
Register
Command.....................................I—ll
interrupt.............-......................1—9
I/Oooooooooooooo0000000'0000000001-14-35 III—31
normal resetececececcecsccccccscscsscoscscsacel=37
pPsSeudO reset.eeeeccccccccccsccccccsssscceesl=36,37
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Registers

IX.....................o......-............II-BB
IYooooooocoooo--oo‘ocooooooooooooooooooooooII—SB
REMOVE..................o...................11—282
Reseto..oooooo-ooooooooooooooooooocooo.ooooooII°l4
I/O regiStereeeesececocescecccasccscaccessl —36-38
proceSSing..................................1-61
RESET buttonoo.ooooouoooc-oo'roooI-4g 11—12'14’16
Resident
Cancelling................................11-458
function...........o......................II—179
PrOCESSiNgeesecsceecccccscsascccscsssonnaeel =457
SpeCifying...........................c....II—457
WOXK Ar@@.iceeceeccececscscccscscscsscsosecseesll=-461
RESIDENT ceceveeeoosssocccsccososcsssssssssssssssell=179
Restart mode.ceeeceecesccosecccecccccacnccsnesll =29
Outline......o.‘...........................II—Z@
StateS.eseeeeceseccosceccesceccccancnnnaasll-20,23
RIOBYTEeeeessceccccososassscossssccsccsseaseslI=-88,107
0Mecoeoesacosccccsossssscossssscossscssasssocelll-24
application programsS.ececessseseaI-12 II-1,41,461
CapsSulCiceceeceaseel-4,5 I1-1,41,344,586 II1-24
Cartridge.............................II—35@,566
memory.......-.......................1—5 II‘5Q7
OS..o.o.ooooooooooooooooooooooo.oo.ooo.oII‘4,51g
36-232Ceeeeeeeeeeel-3,4,29,31,32 11-2,108,132,360
RSIOX-ooocooooooooooooooooooooo.ooooooo.oo--II‘l32
RSTERR..-........-...ooo.o.ooooooooooooooII-75,4g2
RSYSARl-Socoooooooooooooooooooo00000-0-00000011—63

S

3ample ProOgramS.ecececessccscceccscccscscssocssseelll-40-45
AUTOST StrinNQeecececcecceccscccscccsscccccsseell=177
BEEP......................................11—122
BDOS €rror YeCOVEIYeeeoooooccsocccocsscccesll-78
BIOS CallS.cecereeocecascescscccccncsnecneasll-96
BIOS hOOk............o-....................11—93
change RAM disk SiZ€eeeeeccescscccccccscesecesl =374
Change’Screen area.ooooooooo00000000000000115275
DIP SWitCh USE@e¢eieeeecnceccccsscasencsseasll-169
FDD utility.-oooooo-ooooooo-o-.oooooooooo-II-4G9
GETPFK.oooooooooooooooooooootouoo-ooooooooII-lG4
hOOkS.................-...-...............11—443
key StatuS............-...................11-224
LOADX..O...O..0.‘..‘..........C..........III-ISS
MASKI.-ooooooooooooooooooo-ooooooooooooo0511-153
MCT utility.ooooooooooooooooooco.oooo0000011’422
MOdEeM US€ecsecsececcscasccssncsscsnsacnssesl-549
power On/offooooo.oooooooooooooooouoooooooII-484
PSETooo.oo.ooaoooaoooooooooaooooo.oooooooolI'llG
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RSIOX.o..ooo-oooooooooooooooocooo00010000011—145
TIMDAT............-.......................11—129
SAVEIX....oooooooooooooooooooooooooooaoooooooII—Sg
SAVEIY...oooooooooooooooo.oooo-.100-00000000011-88
Screen
Configuration.o.ooo.oo0-oooo0000000000000011-229
contrOloo-o.o.ooooooooooooooooo.ooooooooo-II—l89
diSplay........................1-4,25 11-13,188
dumpsoocoooooooooooooooooooo000000000011‘117,248
LCD...oooo.oooooooooooo.'.ooo00000000000000001-4
modes.ooo..ooo.ooooooo.o0000000000000011‘229,233
memory mapooooooooo.ooo.oo...000000000000011-230
user..................................11—235,415
View angleooooooooc.oooa0000000000000000000001-4
Virtualeeeeeceeeeecceoosccsscacsoonessss [I-172,188
work areaSooooooooooooooooooo.ooo.0000000011_271
SCRNDUMP:ecceoooscoccsscscocscscsosascsoscssnssssesll=117
SCroll MOdEeS.iceececeocscscssoscsscosssossseesl =237
Sector
read/wWrit@.iceeeeeecessosoccscoscoscnscceeell-11l
translating...............................11—114
SECTRAN..ooooooooooooooooooooo.oooo-oouoocooII—ll4
SELDSKO..QQ.OQ0.000....0.0...OOOOOOQOOOOOOOOII_llg
Sequential access devViCeS.ceecesccsccscscesesslV-19
Serial
cComMMUNiCatioONSeeceeccecccccccsssssssl I-108,132,360
datao-oooo-oooo'ocoocoooo-ooooooooo.ooooooool-4g
interface.o0000070000001-32,33 II-2,561 III'36
I/0 regisSterececececcocscscscscsssscssseasssel—24,31
mOde................................1—34 II-561
ports...........................--..I—4ﬂ II-562
SETDMA.ooooooco.oooooo.oooo.ooooooc0000-000011‘112
SETERR.-oooooooouoooooooooco-.oooooooooooII‘75,4Gl
SETSEC.oooooooooooooooooooooo.oocoooooooooooII-lll
SETTRK...0.0..000.000'0..0..C.O..0.0.0.0...QII_lll
SIO interfac€.ccececeecseeesss1-3,31 1I-2,132,563
SIOR.oooooooooooooooooocooooooo.ooo-oooooooI‘24,4G
Slave CPUoooooooo000000000001-1,22 11—418 III-24
Software organizatioON.ceeecessccscccscocccssecesll-4
Sound generatiON.ceececsscccscsscessssseceeslI=119,417
Speaker..........-............1—35 II-321 III-29
interface.................................III—Zg
SPUR.ooo.ooo-oooo-ooooocooooooooooooooooooooooI‘27
Stack
POINtErSeieeececsssosscssscscesasccscosssscnseseell =90
registers..................................II~89
States
OSooooooooooo-oooo-ooooooooooooooooooooooII-gllG
transition diagramecececccccccssccscoocsssssnsssell-10
Status flags..................-.............11—138
Stop bits'oooooooooooooooo00000000000000000011-137
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STOP COde...........-.-......................11—29
STOP K€Yeoeososococecscscsensessl=52,58,61 II-183

interrupto.oooooooooooooo00000000000000000001-58
STORX..ooooooooooooooo-oooooccooooooo-ooooooII-l6l

STR.....'.......0.0...0.............'.0.'...001-23

Subroutines
key-callingeceeeceoccescscsesossssscscseseasel-187

SWR...oooooo.oooo..0oooo.o.0000000000000;001_33'37

System
DUSeoeeececceccascacceceeeeseesl=-14,35,40 III-22
Configuration.............................11—2,3
flOW...................................II—7,8,21
functiOnS.....o.....-.......................11-7
initialization.iceeeeessesaI1-48,61,62 11-7,12,16
reseteeeeeecsecosccsscascecscecesesl-48,62 1II-7,11
screenooooooooooooo.ooooooooooo0000000000011-234

T

Tape
ACCESS MOACeeeecoscscescsssocascsccseesell -298,304
blOCk read/write..........................11-298
file control bloCKeeceoeooeoossccososscceeesll =290
TAPMOD:eoosooecccscosocsosscscscscscssensnscsccscscssscssll—53
TIMDAT....-......-..-...oI-53,55'57 II-341124'441
Time
read/setoooo-ooooooooooooo000000000000000011-124
TIMEEND..c00.000-000000000'000000000000.0.II‘31,33
TIMERG........oooo.ooooooo.noooooooooooII-3l'33'37
TOSCTL
alterationoo.ooooo.oooooo-coooooo.ooooooooII-296
OPEratiONeceecesessocccsescsscccsccsscssscsseel =297
Track
read/write................................Il—lll
Transferring
data/commands tO 7508 CPUoooooooooooooo000001-42
Translating
logical to physical deviceS.eeceececscecceesII-114
Trigger
barCOde..............-.................I-9,l9,2g

comand.....O....O....Q.......'.l..........lll‘g

U

User
AYCBeseesscoccssccsssscscscsncscscasees lI1-370,378
BIOS..oo.ooo.ooooooooocoooc00000000000000011—368
initializationoooooooooooooooo00000000000011-369
loading...................................II—38Q
StaCk......................................11—88

USERBIOSQQ...oo04oooo.ooo-0000000000011—52'175,368

USRSBI...Q.OC0.0..0.000.0.".000.0..00...0...11_88
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VADR....QQ'O...........O.......0.....‘......0.1_25

Version
checking.....'..................'.........II—679
differences...............................11—680
serial NumMber.ceccececcccccscececscccscceassll =679
types......‘........'..................'..11-679

Virtual SCreeN.cececeecccccceceeceseesll-172,188,228
multiple USE Of ceeeceeccccccscsccccccasanesll~266
SErUCEUYC eeeeeecoccocccsoscaccsscscsnscsccseell =236

VRAM.oooooooooo.ooooooo.ol-4,12’25 II-1151172,236
addreSS...................................II—232
StruCture‘..“...............'............11—231

W

Wake function..eeeeceeceececssss11-7,18,27,34,38,39
processing............9....................II-39
Screen........o......-..................II—31,37
String.....o......................-........11—39

Wait
OPEratiONececeecscscscoscscscsccsscsoscsssossccsseesl—12
StatE.......................................1—12

WBOOTeeeeooeococcosoccscnscseseesll~-7,18,64,76,100

Window
cursor movement...........................11-239
scr011ingoooooooooooooo-ooooooooo.ooooooooII-238
Selectiono..co~oo.ooocoo00000000000000000011-266

WRITE....o.oooooo-oooo.oo.ooooooooooo-ooooooII‘ll3

X
XON/XOFF..............Q................'QQOIII-139
Y

YALMDS.....ooooioooooocooo.oooooccoooooo0000011—40
YLCOUNTRY eeeeeccocccocsocsccecccscossscnsscssel =107
YOFFOQ.Q..0...00....0......00'000..00....0.1-25’37
YPFKSTRQ.oooo.ooooooooooo-ooo.coooooooo.II-184”186
YSIZERAM.-..........--............-..........11—52
YSUBRTNeeooooooosososscscscsoscssosscssscncsssssesll-54

Z
z-80 CPU
Compatibleoooooooooooooooooooo001—1,2,40 III—23

keyboard interruptSececceccccecscccesscaeceesl—-52,58
wait operationooo.......000000000000.0.000001—12
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